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1. Summary 
The objective of this study has been to carry out the economic valuation of the mangroves in the Safata 

District with the aim to assist towards developing an effective management plan in light of reducing 

vulnerability and risk and supporting adaptation to climate change efforts. This study was conducted 

through a combination of methods including literature review and use of government and technical 

reports; conducting a series of formal and informal interviews with government officials, key village 

informants and seeking other expert opinion. A comprehensive socio-economic survey was also 

conducted in 5 out of the 9 villages in the Safata District. 

The direct uses of the mangrove ecosystem services such as provisioning services through the supply of 

fish and other invertebrates, timber and firewood and medicines were estimated to be about  ST$7,848 

per hectare per year to ST$16,331 per hectare per year or US$ 3,139.29 to US$6,532.30 hectare per 

year. The indirect values such as coastal protection, carbon sequestration, water purification and 

sediment trap were estimated to hold higher value due to the higher replacement costs.  These values 

however reflect on the replacement costs associated with destruction of mangroves. The mean Total 

Economic Value (TEV) of the Safata District was estimated as ST$41.51 million. Thus the average gross 

value per hectare of mangrove was estimated to have a value of ST$140,419.74 or US$56,167.90. 

Carbon Sequestration value presents as a potential value that could be realized given that Samoa is a 

Developing Country. TheTEV however still can be argued as under-estimated because they do not take 

into consideration the intrinsic values such as existence and options value of mangroves in Samoa. The 

latter values are considered to be very high in the case of Samoa and thus extra caution should be used 

when making subjective assessments. In terms of flow of benefits in 20 years time with a discount rate 

of 5%, and excluding the benefit flows from carbon sequestration  still gives a high gross present value 

equivalent to ST$85.76 million. 

The preliminary assessment of the study suggests that if current practice continues, with loss of 

mangrove at an annual rate of 4%, then in thirteen years time, there will be a loss of almost 25.2% of 

value of mangroves with a discount rate at 5% or a loss of 22.8% by value with a 15% discount rate. On 

the other hand if there is no harvesting or extraction of mangroves and mangroves are allowed to grow 

at a rate of 1%, then there could potentially be an increase in value by 2.8% in 20 years at a discount 

rate of 5%. In addition, if environmental conditions are not changed drastically, then the likely flow of 

real benefits would be much higher than those estimated. 

The main findings of the study suggest that while mangrove management plans do exist for the Safata 

District, there is a need to further strengthen the existing frameworks. This will require an integrated 

approach that will in turn require advocacy work, legislative and institutional strengthening together 

with a thorough cost benefit analysis of any project to protect and preserve the mangroves. The study 

should reflect on the opportunity costs of actions and inaction inclusive of all stakeholders to achieve a 

win-win situation for communities and the nation as a whole. This report therefore provides the 

rationale for articulating the desired policy approach. 
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2. Abbreviations 
MESCAL - Mangrove Ecosystems for Climate Change Adaptation and Livelihoods 

IUCN – International Union for the Conservation of Nature 

TEV – Total economic value  

CEO – Chief Executive Officer 

ha  – hectare 

SPREP – Secretariat of the Pacific Islands Regional Environment Programme 

 

Currency 

US$1 ~ ST$2.50 
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4. Study Terms of Reference 
The following outlines the specific responsibilities and tasks of this study: 

Responsibilities:  

Under the direction of the Water and Wetlands Programme Coordinator at IUCN ORO and with the 

support of the MESCAL Samoa Coordinator, the Consultant will conduct economics assessment for 

MESCAL Samoa demonstration site, Le Asaga Bay, Safata District, in partnership with the in-country REE 

assistant. To this end:  

1. Liaise with the MESCAL Project Management Unit (PMU) and Samoa National Coordinator (NC) to 

help develop and implement the economics valuation of the demonstration site in Samoa;  

2. Work with the in-country REE assistant in the implementation of the economics subcomponent of the 

Samoa MESCAL project, including field work, data collection, analysis and write up and in the production 

of knowledge products; and  

3. To provide hands on training to in-country technical economics assistant in economic valuation of 

mangrove ecosystem, including the design of surveys, survey implementation, data collection, analysis 

and report writing.  

Specific Tasks:  

1. To conduct field surveys to determine direct traditional/cultural and commercial uses of mangrove 

resources (subsistence and/or commercial /artisanal fisheries, firewood, timber, medicine, etc) and 

assess their economic values  

2. To conduct a desktop review on indirect uses of mangrove ecosystems (coastal protection, water 

treatment, carbon sequestration, sediment trap and biodiversity credits) and assess their economic 

values  

3. Conduct a Total Economic Value (TEV) analysis, Cost Benefit Analysis (CBA) and Cost Assessment.  

4. To conduct field surveys to determine non-use (existence) values of mangroves in Le Asaga Bay.  

5. Why value mangroves?  
Mangrove ecosystems are rapidly declining due to reclamation, urban and tourism development, land 

based activities such as agriculture, aquaculture and pollution. As a result, there is increased loss of 

important environmental and economic goods and services such as forest products, flood mitigation and 

habitat for fish. Table 1 provides a simple outline of the various ecosystem services provided by 

mangroves. 
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Table 1: Typical Ecosystem Services provided by Mangroves 

Ecosystem Services Goods and Services  

Regulating Reduction of beach and soil erosion 

 Stabilizing of land by trapping sediments 

 Coastal protection from strong waves and 
storm surges 

 Water quality regulation 

 Climate regulation  

Supporting Nutrient cycling 

 Nursery and spawning habitats 

Provisioning Subsistence fisheries 

 Commercial fisheries 

 Firewood 

 Timber 

 Medicine 

Cultural Tourism and recreation 

 Spiritual 

 Education and research 

Source: adapted from UNEP-WCMC (2006) 

It is often argued that the decision to convert mangroves is caused by insufficient knowledge of values 

of goods and services supplied by the mangroves. Several studies in which the environmental functions 

of mangroves have been analyzed and valued indicate the necessity to internalize these functions into 

environmental management (Costanza, et al., 1997;  Barbier E. B., 1994; Lal, 2003; Janssen & Padilla, 

1998).  It is also argued that only when all relevant costs and benefits of using a resource are fully 

considered that socially appropriate decisions can be made and that allocating it to that activity which 

generates highest economic value. Economic information is therefore valuable to decision makers to 

support efficient and sustainable use of mangroves. 

Economic measures and indicators have a strong influence on how trade-offs in coastal development 

are conceptualised and decisions are made, and are an important factor when choices are made about 

how to use and allocate funds and resources (Emerton, 2006). 

Economic valuation can provide a powerful tool for placing coastal ecosystems on the agenda of 

planners and decision makers. The aim is to determine people’s preferences, whether they are better 

off or worse off as a result of changes in the supply of ecosystem good and services. By expressing their 

preferences, and relating them to measures of human well-being, valuation aims to make natural 

ecosystems directly comparable with other sectors of the economy when investments are appraised, 
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activities are planned, policies are formulated, or land and resource use decisions are made (Emerton, 

2006).  

As a result, this study aims to contribute towards strengthening of mangrove resource management in 

Samoa as part of a Climate Change Adaptation measure to effectively manage their mangrove 

ecosystems to build resilience to the potential consequences of climate change and variability on coastal 

areas and to support/enhance livelihoods.  

6. Samoa – general 

Samoa consists of two larger islands Upolu (1108 km2) and Savaii (1695 km2) as well as 7 small islands. 

Samoa is located between latitudes 13 ° 25’S and 14° 05 S and longitude 171° 23’ W and 172° 48’W. It 

has a tropical oceanic climate with a wet and dry season. The total population of Samoa in 2011 was 

187,820 with an annual growth of 0.8% (Samoa Bureau of Statistics, 2012). The land area is estimated to 

be 2,785 km2 and a coastline of 383 km. The population is spread throughout 21, 424 households in 326 

villages most of which are located on the two main islands. About 70% of the villages are on the coast 

which puts pressure on the coastal resources and their habitats. 

Figure 1: Map of Samoa 
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7. Mangroves of Samoa 
Approximately 70 percent of Samoa’s population is coastal communities who depend either directly 

or indirectly on the marine environment and resources as a source of food, livelihood and income 

which underscores the importance of the marine environment. Mangroves are one of the main 

marine ecosystems that help in maintaining the quality of the marine environment. Destruction of 

these areas is a concern as mangroves are associated with provisioning of marine resources and 

provide coastline protection. 

 

 Mangroves are a small but an important part of the biota of Samoa. Their occurrence also marks 

the eastern limit of the Indo-Pacific mangrove distribution (Chapman 1976). Three mangrove 

communities have been identified in Samoa (Douglas et.al 1998). The most common mangrove 

communities typically occur adjacent to each other: The Rhizophora samoensis on the seaward 

fringe below the high water mark and Bruguiera gymnorrhiza on the landward side at about the 

high water mark (Iakopo 2006). The Xylocarpus granatum mangrove which is considered rare in 

Samoa is only present in a single small stand of less than 1 hectare, on white sand substrate at a 

stream mouth near Salailua on Savaii Island [Schuster, 1993]. The newly added tidally adapted 

mangrove species, Acrostichum aureum (Saato) along with Hibiscus tiliaceus (Fau) flank the 

landward side.  

 

In terms of mangrove cover, the Vaiusu-Mulinuu is the largest stand of about 86.41 hectares; the 

Saanapu-Sataoa is the second largest which is 82.63 hectares; and followed by Le Asaga Bay with an 

estimated 47.82 hectares.  Le Asaga Bay is the largest of the four mangrove systems of Safata with a 

total mangrove ecosystem area of 191.82 hectares.  It also holds about 144 hectares of estuary which is 

the biggest of all estuarine mangrove stands in the country. 

 

The Vaiusu Bay mangrove stand is important but largely degraded because of its location in the main 

urban area. Mangrove forest is dominated by Bruguiera gymnorrhiza with some Rhizophora (mangle) 

samoensis. Other species present include the ferns Acrostichum aureum and Humata heterophylla, and 

Barringtonia asiatica. The nearby coastal forest is dominated by Diospyros elliptica, D. samoensis and 

Syzygium spp. The wetland and surrounding areas that are located below the high water mark are 

government-owned land however; there is also customary tenureship and management by the local 

communities who regard these as adjacent parts of their land properties even to the outer reef areas.   
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Mangroves are threatened as a result of increasing coastal population and settlements, unsustainable 

coastal development and land-based activities.  The combination of these with natural forces (e.g. 

cyclones and tsunamis) has more or less impelled climate change impacts and further eventuating 

coastal subsidence and erosion.  Out of ignorance of their immeasurable values, mangroves are being 

filled (reclaimed) to make more land, and are also treated by some as waste reservoirs; the destructive 

impacts of which has been the gradual alteration of the rate and nature of their ecological functions.  In 

a continual process of development, some stands in the vicinity of Apia which are privately owned, are 

the most disturbed hence decreasing in area and are on the verge of disappearance. 

 

In order to improve the status of biodiversity and take stock of the current status of mangrove 

ecosystems, the Ole Si’osiomaga Society Inc. (OLSSI) conducted a biodiversity audit to assist in designing 

local area biodiversity action plan (Sa'ifaleupolu & Elisara, 2011).  The report provides a detailed 

assessment of the biodiversity of the mangrove habitat and is a useful reference. The status of 

mangroves in Samoa including an inventory of species of plants and animals found is provided in 

(Iakopo, 2006) and Siamomua-Momoemausu (2013) respectively.  Table 2 provides a list of commonly 

found fish and other marine species dependent or associated with mangroves in Samoa. In addition, the 

physical and geographical characteristics of mangroves in Samoa are described in detail in Schuster 

(1993). 

Community-based management and conservation programmes for mangroves have been initiated and 

implemented by government, non-government organizations and local communities.  Most of these 

prioritize education and awareness, and often involves communities in the planning and field 

implementation of activities.  Some villages have developed village rules (and related infringements) for 

mangrove area management and control.  These rules are further translated into bylaws which are 

recognized nationally in the statutory courts of law. 

 
All mangrove species are known collectively as Togo in Samoan. Whistler [2000] recorded the red 

mangroves as Togo tane (male mangrove) and the oriental mangroves as Togo fafine (female 

mangrove) (Iakopo, 2006). Mangroves are not very common, hence only found on the two large islands 

of Upolu and Savaii. The recent assessments of the total extent of mangrove ecosystems in Samoa have 

recorded an estimate of about 752 hectares  (Momoemasau, 2010).  
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Table 2: List of commonly found fish species dependent or associated with mangroves in Samoa 

 

Source: Siamomua-Momoemasua 2013: 36 
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8. Threats to mangroves in Samoa 
Mangrove areas have been used largely by coastal communities and the government as rubbish disposal 

areas in the past. The Vaitoloa Point of the Vaiusu Bay mangal used to be the main rubbish dump for the 

Apia municipal area until the landfill site was established in Samoa.  

The major threats to mangroves in the Safata District which includes the Le Asaga Bay area include both 

human activities such as unsustainable fishing of mangrove crabs, poor land use practices and clearing 

of vegetation.  Coastal developments such as reclamation, road construction and hotel development are 

some of activities that also cause the destruction of mangroves. This is further exacerbated by coastal 

flooding and extreme high water tidal influences that cause coastal erosion.  

9. Study Methodology  
Given the geography of Samoan Mangrove and discussions with MESCAL project coordinator, the 

Sanaapu and Sataoa mangrove forest and Le Asaga Bay mangroves in the Safata District which includes 

the Pilot Site for MESCAL Samoa Project were used for case studies.  However, three other villages in the 

Vaiusu Bay closer to Apia, namely Vailoa, Vaiusu and Sogi were also surveyed to look at some of the 

impacts on mangroves associated with urbanization. The village interviews and discussions with key 

informants, technical experts, government authorities, communities and other stakeholders were used 

as the basis to gather information for assessment and evaluation of the mangroves to formulate the 

policy pathway. A detailed socio-economic survey was also conducted in five of the 9 villages. 

Questionnaires were translated into Samoan language. A copy of both the English and Samoan is 

attached in the appendix. 

The Millennium Ecosystems Assessment (MEA) conceptual framework for ecosystem services was used 

as a basis to identify the categories of mangrove ecosystem services as presented in figure 2. The 

framework for total economic value assessment used in the study is outlined in figure 3. 

Mangroves provide pivotal support to fisheries acting as nursery, breeding, spawning and hatching 

habitats for offshore fisheries (Barbier, 2007) and exporting organic matter to the marine environment, 

producing nutrients for fauna in both the mangroves themselves and in adjacent marine and estuarine 

ecosystems (Salem & Mercer, 2012). Mangroves also play a crucial role in shoreline protection, by acting 

as natural barriers, dissipating the destructive energy of waves and reducing the impact of hurricanes, 

cyclones, tsunamis and storm surges.  A number of studies have documented that regions with intact 
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mangroves were exposed to lower levels of devastation from cyclones than those with degraded or 

converted mangroves (Chong, 2005; Badola & Hussain, 2005). Mangroves also contribute to shoreline 

stabilization and erosion control. 

Figure 2: Conceptual Framework for Ecosystem Services 
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Figure 3: The Components of the Total Economic Value of Mangroves 

 

Methods 

Direct Use  (extractive)– in Samoa, the direct use information was gathered by household questionnaire 

on how much fish, shellfish, crabs and other marine products households catch/ collect and how much 

of it was sold and consumed. The cost of fishing was also ascertained within the questionnaire. 

Fishery is largely subsistence and artisanal. Commercial fishers are mostly those that do ocean fishing 

using alias but the artisanal fishers that sell all or some of their catch or subsistence fishers that have 

surplus catch and who sell were categorized as artisanal/commercial. Coastal commercial fishing using 

canoes were included while oceanic tuna was not included in the total calculation because fishers 

travelled long distances to the open ocean using alia catamarans. None of the villages in the study sites 

owned alias for oceanic fishing. 

Market prices from Fisheries Reports and market survey interviews were determined. Replacement 

protein was determined by analyzing the consumption patterns of protein substitutes such as canned 

fish, canned meat and chicken at market prices for equivalent replacements. 

Firewood, timber, and medicinal uses were also determined by questionnaires – amount and frequency. 

Replacement cost method was applied to determine the values. 

Tourism –related uses were ascertained through interviews with resorts in the area on direct use of 

mangroves such as timber and construction materials and fisheries.  



 

17 

 

Indirect use – In Samoa, the coastal protection contributed by mangroves was ascertained by looking at 

the cost for seawall construction under the climate change project because seawall has been built 

where mangroves have been cut and are non-existent. Replacement and damage avoided costs was the 

main methods used. Some information was retrieved from tsunami reports that looked at the cost of 

damage in coastal areas since anecdotal information states that where there were mangrove forests 

there was less damage. Damage avoided costs was applied in such cases to see the value of mangroves 

that act as protection against strong wave damage in the close vicinity. 

The discussion of the report is divided into four sections. The first section provides the assessment of 

direct uses of the mangroves by focusing on the case study sites as well as draws from other studies to 

provide a more comprehensive evaluation. These include assessments on fisheries use, timber, firewood 

and other uses. The second part presents the indirect use of mangroves by focusing on major services 

such as coastal protection, water treatment and sediment trap. The third part of the report considers 

factors relating to non-use values while the fourth part combines and synthesizes the study to provide a 

total economic value and some assessments on policy implication by looking at cost and benefit 

scenarios. The final section highlights the policy implications and makes some suggestions in relation to 

management related issues. 

Figure 4: Map of the Safata District Mangrove Ecosystem Area 
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10. Case studies Summaries 
In the Saanapu –Sataoa and Le Asaga Bay in the Safata District, in-depth studies were carried out in five 

out of the nine villages to gain a fair representation of the use and dependence on mangroves. Le Asaga 

Bay mangroves is one of the main mangrove scrub land, lining a creek on the east side of the Safata Bay. 

The area is sheltered from the sea by the Le Muta Peninsula and stretches across 5 villages (Nuusuatia, 

Vaiee, Fusi, Fausaga and Tafitoala). The other villages in the Safata District include Sataoa, Saanapu, 

Lotofaga and Mulivai. Table 3 provides the details of case study villages. 

Table 3: No of households and sample size of case study -villages 

Village No. of 

Households 

% Fishing 

Households 

Sample Size 

Sataoa 164 66% 47 (28.7%) 

Fusi 87 85% 20 (23%) 

Fausaga 42 84.6% 13 (31%) 

Saanapu 168 56% 50 (30%) 

Tafitoala 55 21.8% 14 (25%) 

 

10.1 Sataoa Village 
General village information 

The village is located on the southern coast of Upolu Island and has an estimated population of 1,321 

and 164 households.  28.7% of the households comprising of 47 households were interviewed. 68% of 

the sample population consisted of people less than 30 years of age. The main household economic 

activity in the village was recorded as agriculture followed by fishing. From the interviews, 44.8% of the 

economically active population was recorded as not in active employment or “unemployed”.  66% of the 

households interviewed identified themselves as fishing households while 25.5% of the households 

indicated as deriving their major source of income from fishing. 19% of the households derive 

supplementary source of income from fishing. 
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Fishing activities 

The most visited habitat was reef and reef flats followed by lagoon fishing and bottom fishing. 64% of 

the households that engage in fishing use the reefs, lagoon and outer reefs as their main targeted 

habitat while mangrove and mudflats are targeted by a small percentage (3%) of the household. In 

Sataoa village, the average number of fishing days was recorded as 2.3 days with a range from 1 day to 6 

days per week. The average duration of a fishing trip was 5.6 hours which reflected fishing on reef and 

outer reef areas of slightly longer duration compared to other villages that fish closer to coastal area.  

Average catch of fish closer to mangrove areas was recorded as 2.8 kg per fishing trip while catch from 

reef, outer reef and lagoon was 5.6 kg per trip. 

The average total annual catch per fishing household around mangrove and mudflat areas was 

estimated as 277.95 kg while 468.83 kg per household was estimated as annual catch from reef, lagoon 

and outer reef areas. The total annual catch for Sataoa village as a whole with 64% reef and outer reef 

fishers and 4% of nearshore fishers gave an annual estimate of 32,818 kg and 1,945.65 kg respectively. 

Income and expenditure 

Fishing is seen as the second most important source of income in Sataoa Village. 63.8% of the 

households rely on remittances as a major source of income even though agriculture is the most 

important economic activity. Income from agriculture was ranked as fourth after wage labour. Average 

monthly revenue from fishing was estimated to be $323.96 with a range from $50 to $1000, while 

average monthly remittance was estimated to be $390 with range from $170 to $850 per month. The 

overall average household income per month was estimated to be $1,032.30 with range from $265 to 

$1580. The average household expenditure was estimated to be $645.23 with largest expenditure (45%) 

consisting of social and cultural obligations, followed by cost of services such as health, transport, 

school. Food and grocery accounted for 19.5% of the total household expenditure. This is interesting 

because people have access to land for farming and marine resources, therefore food did not appear to 

be the major source of cash expenditure. 

49% of the households own canoes while 38.3% stated that they do not own canoes. The average fishing 

costs ranged from no recorded cost to $40 per trip which consisted of gear, ice and food including 

cigarette. None of the household recorded fuel cost related to fishing. 
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Crab Fishery  

Four out of the forty seven households were engaged in crab fishery in Sataoa Village on a regular basis. 

The average catch per household was 2.4 kg per trip with total annual catch per household of 207.17 kg, 

using a correction factor of 0.83 since there was no marked seasonal difference recorded. The average 

annual catch by all households that catch crabs (4.2%) was estimated to be 1450.18 kg. With an average 

weekly catch of 4.8 kg per week, the gross revenue from crabs was $100 per week. Only one family 

indicated selling crabs while three households stated that their engagement was for subsistence. The 

unit price of crabs was $20.83 per kg. 

Gleaning 

In total 26% of the households were engaged in gleaning either on the reefs, in mangrove and mud flat 

areas and on sea grass and sand flats.  All gleaning activities were during the day time with an estimated 

average catch of about 1 kg per week. This consisted of 0.47 kg of black snail (Sisi) and 0.55 kg of Pipi. 

Gleaning overall contributed to about 1,142.08 kg of invertebrates all of which was consumed for 

subsistence. 

Figure 5: Fishing area: Sataoa nearshore fishing grounds 

 



 

21 

 

Use of Mangroves 

Green and dry mangroves are both used in Sataoa Village. 3 households indicated cutting green 

mangroves for timber while 6 households or 12.7% of the people interviewed used mangroves for 

medicinal purposes. Roots, flowers and seeds are used as herbal treatment for cuts and bruises. Dry 

mangroves are used by 23.4% of the households interviewed as firewood with an average usage of 1 

bundle a month. Interviews with villagers indicated that while mangroves are used as firewood, they are 

not used regularly but only as supplementary source of firewood. Given that 1 bundle on average is 

harvested monthly by each household, it was indicated that mangroves provided at least half of the 

firewood needs. Therefore, a 6 month period was used to determine overall annual usage which 

amounted to 228 bundles per year by 23.4% of the households. Mangrove was also used for posts by 

three households using 3 posts on average. The use of mangrove for post was not on a regular basis but 

assumed to be cut twice a year giving a total number of 18 posts cut from mangroves in a year. On the 

other hand, the estimated cost of alternative fuel (kerosene) was $15 per week. 

Other uses Mangroves 

20% of the respondents indicated other uses of mangroves such as use of spring water and a 

recreational or picnic area. 

Table 4: Summary of Annual Direct use of Mangroves in Sataoa Village Fishery 

Mangrove Dependent 

Fishery 

 

Estimated Total weight 

(kg)/year 

Unit price/kg 

(market price ST$) 

Gross benefit (ST$) 

Reef and outer reef 

fisheries 

32,818  $12 393,816 

Mangrove & mudflat 1,945.65 $10 19,456.50 

Crab fishery 1,450.18 $20 29,003.60 

Invertebrate gleaning 1,142.00  $6 6,852.00 

Total 37,355.83  449,128.10 
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Table 5: Value of type of Fishery Associated with Mangroves in Sataoa Village 

Mangrove 

Dependent 

Fishery 

 

Estimated 

Total weight 

(kg)/year 

Artisanal/ 

Commercial 

% 

 Subsistence 

% 

Gross value 

(artisanal/ 

Commercial 

ST$) 

Gross benefit 

subsistence 

(ST$) 

 

Comments* 

Reef and 

outer reef 

fisheries 

32,818 56% 44% 220,536.96 216,598.8 Price for (1 kg) 

substitute of 

fish = 1 kg 

chicken = $15 

Mangrove 

& mudflat 

fisheries 

1945.65 4% 96% 778.30 22,413.89 Price for  (1kg) 

substitute of 

subsistence 

fish = canned 

fish  $12  ($6 x 

2 x 450 g cans) 

Crab 

fishery 

1,450.18 14.3% 85.7% 4,147.52 18,642.06 Price for (1 kg) 

substitute of 

fish = 1 kg 

chicken = $15 

Invertebrat

e gleaning 

1,142  100%  11,420.00 Price for  (1kg) 

substitute of 

subsistence 

shellfish = 

canned  meat 

$10  ($10 x  1 x 

500 g can) 

Total 37,355.83   225,462.78 269,074.75  

** Weighted average market price for artisanal/commercial catch while replacement cost (as equivalent 

substitute protein) value is used for subsistence estimate  
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Table 6:  Direct Use of mangrove products in Sataoa Village 

Mangrove 

Products 

Quantity used Average  market 

Log Price ($ M
3
) 

Value ($) Comments Method 

Green 

mangroves: 

     

Timber 18 pieces  $175.00** 3,150 3 HHs used for 

house 

construction. 6 

pieces per HH. 

Substitution 

cost of sawn 

timber 

Poles 180 pieces $60 10,800 18 HHs use 

average of 10 

poles per year 

Substitution by 

market price of 

aluminum poles 

Medicinal use* 12 packs $20  240 *Estimated use by 

6 HHs 

Market price of 

Replacement 

medication for 

sores, cuts 

bought at least 

twice a year 

Dry 

Mangroves: 

     

Firewood 228 bundles $30 6,840 38 HHs x 1 bundle 

per month x 6 

months 

Replacement 

cost of fuel = 

$15 per week. 

$30 per month 

for half 

requirements 

Posts 18 pieces $150 2,700 3HHs x 3 posts x 2 

per year 

Replacement 

cost by sawn 

logs 

Total   $23,730   

** (Mohd-Shahwahid & McNally (2001) 
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10.2 Fusi Village 
General village information 

The village is located on the southern coast of Upolu Island and has an estimated population of 760 and 

87 households.  20 households comprising of 23% of the households was interviewed. 70% of the 

sample population consisted of people less than 30 years of age. The main household economic activity 

in the village was recorded as agriculture followed by fishing. From the interviews, 38.2% of the 

economically active population was recorded as not in active employment or “unemployed”.  85% of the 

household interviewed identified themselves as fishing households while 15% of the households 

indicated deriving their major source of income from fishing. 50% of the households derive 

supplementary source of income from fishing. 

Fishing activities 

35.3% of the households equally stated that their most visited habitat was outer reef for bottom fishing 

and mangroves. 40% of the fishers used mangroves and mudflat for fishing while 33.2% stated that they 

fished in reef, lagoon and outer reef areas. In Fusi village, the average number of fishing days was 

recorded as 2 days with a range from 1 day to 6 days per week. The average duration of a fishing trip 

was 3.8 hours with a range from 1 to 10 hours.  Average catch of fish closer to mangrove areas was 

recorded as 1.38 kg per fishing trip while catch from reef, outer reef and lagoon was 4.7 kg per trip. 

The total annual catch per fishing household around mangrove and mudflat areas was estimated as 

119.12 kg while 405.71 kg per household was estimated as annual catch from reef, lagoon and outer 

reef areas. The total annual catch for Fusi village as a whole with 33.2% reef and outer reef fishers and 

40% of mangrove and mudflat area fishers gave an annual estimate of 10,142.75 kg and 3,811.84 kg 

respectively. 

Income and expenditure 

Fishing is seen as the fourth most important source of income in Fusi Village. 55% of the households rely 

on remittances as a source of income which ranks as third most important income source. Wage labour 

ranks as the second most important source of income while agriculture was stated as the most 

important source with average month income of $300.00 per month. Average monthly revenue from 

fishing was estimated to be $258.00 with a range from $55 to $600, while average monthly remittance 

was estimated to be $322.72 with range from $120 to $750 per month. The overall average household 
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income per month was estimated to be $1,419.60 with range from $220 to $2650. The average 

household expenditure was estimated to be $944.75 with largest expenditure (44%) consisting of social 

and cultural obligations, followed by services such as health, transport, school. Utilities such as 

electricity and telephone accounted for 36.5% of the total household expenditure whereas expenditure 

on food was only 19.4% of the average household expenditure. 

65% of the households own canoes while 35% stated that they do not own canoes. The average fishing 

cost was estimated as $9.08 per trip which consisted of gear, ice and food. The range of fishing costs 

was from nil to $70 with 30% of household recording as no fishing costs. None of the households 

recorded fuel cost related to fishing because of use of canoes. 

Crab Fishery  

Six out of the twenty households were engaged in crab fishery in Fusi Village on a regular basis. The 

average catch per household was 0.92 kg per trip with total annual catch per household of 40 kg, using a 

correction factor of 0.83 since there was no marked seasonal difference recorded. The average annual 

catch by all households that catch crabs (30%) or 26 households was estimated to be 1,040 kg. With an 

average weekly catch of 2.76 kg per household, the gross revenue per week from crabs was $68.00. Of 

those interviewed, only two families indicated selling crabs while four households stated that their 

engagement was for subsistence. The unit price of crabs was $24.63 per kg. 

Gleaning 

In total 22.5% of the population were engaged in gleaning either on the reefs, in mangrove and mud flat 

areas and on sea grass and sand flats.  All gleaning activities were during the day time with an estimated 

average catch of about 4.03 kg per week. This consisted of 0.75 kg of black snail (Sisi), 1 kg of Pipi, 0.18 

kg mangrove oyster, 0.1 kg Pae and 2 kg Asi. Average effective gleaning time per year was estimated as 

5.2 months, thus giving a total overall of about 904 kg of invertebrates of which 20% was sold and 80% 

consumed for subsistence. 

Use of Mangroves 

Green and dry mangroves are both used in Fusi Village. 3 households indicated cutting green mangroves 

for timber while 4 households or 20% of the people interviewed used mangroves for medicinal 

purposes. Roots, flowers and seeds are used as herbal treatment for cuts and bruises. Dry mangroves 

are used by 25% of the households interviewed as firewood with an average usage of 1 bundle a month. 
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Interviews with villagers indicated that while mangroves are used as firewood, they are not used 

regularly but only as supplementary source of firewood. Given that 1 bundle on average is harvested 

monthly by each household, it was indicated that mangroves provided at least half of the firewood 

needs. Therefore, a 6 month period was used to determine overall annual usage which amounted to 131 

bundles per year by 25% of the households. Mangrove was also used for posts by four households using 

2 posts on average. The use of mangrove for post was not on a regular basis but assumed to be cut 

twice a year giving a total number of 35 posts cut from mangroves in a year. On the other hand, the 

estimated cost of alternative fuel (kerosene) was $20 per week. 

Figure 6: Nearshore fishing area of Fusi Village 

 

Other uses Mangroves 

Only one respondent indicated other use of mangroves such as use recreational or picnic area. 
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Table 7: Summary of Annual Use of Mangroves in Fusi Village Fishery 

Mangrove Dependent 

Fishery 

 

Estimated Total weight 

(kg)/year 

Unit price/kg 

(weighted market 

price) 

Gross benefit (ST$) 

Reef , lagoon, deep 

bottom fish 

10,142.75  $12 121,713 

Mangrove & mudflat 3,811.84 $10 38,118.40 

Crab fishery 1,040 $20 20,800 

Invertebrate gleaning 904  $6 5,424 

Total 15,897.84  186,055.4 

 

Table 8: Replacement Value of Type of Fishery associated with Mangroves in Fusi Village 

Mangrove 

Dependent 

Fishery 

 

Estimated 

Total 

weight 

(kg)/year 

Artisanal/ 

Commercial 

% 

 Subsistence 

% 

Gross value 

(artisanal/ 

commercial) 

Gross 

benefit 

subsistence 

(ST$) 

 

Comments* 

Reef, lagoon, 

deep bottom 

fishery 

10,142.75 60% 40% 73,027.80 60,856.50 Price for (1 

kg) substitute 

of fish = 1 kg 

chicken = $15 

Mangrove & 

mudflat 

fisheries 

3,811.84 60% 40% 22,871.04 18,296.83 Price for  

(1kg) 

substitute of 

subsistence 

fish = canned 

fish  $12  ($6 

x 2 x 450 g 

cans) 

Crab fishery 1,040 33% 66%  13,728 10,296 Price for (1 

kg) substitute 

of fish = 1 kg 
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chicken = $15 

Invertebrate 

gleaning 

904 20% 80% 1,084.80 7,232 Price for  

(1kg) 

substitute of 

subsistence 

shellfish = 

canned  meat 

$10  ($10 x  1 

x 500 g can) 

Total 15,897.84   110,711.64 96,681.33  

* Weighted average market price for artisanal/commercial catch while replacement cost (as equivalent 

substitute protein) value is used for subsistence estimate 

 

Table 9: Direct of Mangrove Products in Fusi Village 

Mangrove 

Products 

Quantity used Average  

market Log 

Price ($ M
3
) 

Value (ST$) Comments Method 

Green 

mangroves: 

     

Timber 78 pieces  $175.00** 13,702.5 13 HHs used for 

construction. 6 

pieces per HH. 

Substitution cost 

of sawn timber 

Medicinal 

use* 

12 packs $20  4,080 *Estimated use by 

17 HHs 

Market price of 

Replacement 

medication for 

sores, cuts bought 

at least twice a 

year ($10 per 

pack) x twice per 

year 

Dry 

Mangroves: 

     

Firewood 131 bundles $40 5,240 22 HHs x 1 bundle 

per month x 6 

months 

Replacement cost 

of fuel  (kerosene 

= $20 per week 

Posts 35 pieces $150 5,250 4HHs x 2 posts x 2 Replacement cost 
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per year by sawn logs 

Total   $28,272.50   

** (Mohd-Shahwahid & McNally (2001) 

 

10.3 Fausaga Village 
General village information 

The village is located on the southern coast of Upolu Island and has an estimated population of 336 and 

42 households.  13 households comprising of 31 % of the households were interviewed. 72% of the 

sample population consisted of people less than 30 years of age. The main household economic activity 

in the village was recorded as agriculture followed by fishing. From the interviews, 43.8% of the 

economically active population was recorded as not in active employment or “unemployed”.  84.6% of 

the household interviewed identified themselves as fishing households while 18% of the households 

indicated as deriving their major source of income from fishing. 36.3% of the households derive 

supplementary source of income from fishing. 

Fishing activities 

The most visited habitat was mangroves, reef and reef flats and lagoon by 27.2% of the household 

interviewed. 46.7% of the households’ fish in reefs areas, lagoon and outer reefs as their main targeted 

habitat while mangrove and mudflats are targeted by 29% of the population. In Fausaga village, the 

average number of fishing days was recorded as 2.1 days with a range from 1 day to 6 days per week. 

The average duration of a fishing trip was 4.19 hours.  Average catch of fish closer to mangrove areas 

was recorded as 4.2 kg per fishing trip while catch from reef, outer reef and lagoon was 5 kg per trip. 

The total annual catch per fishing household was estimated around mangrove and mudflat areas as 

171.35 kg while 249.50 kg per household was estimated as annual catch from reef, lagoon and outer 

reef areas. The total annual catch for Fausaga village as a whole with 54.2% reef and outer reef fishers 

and 45.7% of mangroves and mudflat area fishers gave an annual estimate of 4,735.73 kg and 2,900.8 kg 

respectively. 
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Income and expenditure 

Fishing is seen as the third most important source of income in Fausaga Village. 84.5% of the households 

rely on remittances as a major source of income followed by wage labour. Agriculture is the fourth most 

important economic activity. Average monthly revenue from fishing was estimated to be $295.836 with 

a range from $750 to $600, while average monthly remittance was estimated to be $556.00 with range 

from $450 to $1000 per month. The overall average household income per month was estimated to be 

$984.62 with range from $275 to $2,300. The average household expenditure was estimated to be 

$711.16 with largest expenditure (46.5%) consisting of social and cultural obligations, followed by cost 

of services such as health, transport and school expenses. Food and grocery accounted for 20.8% of the 

total household expenditure. 

38.5% of the households own canoes while 61.5% stated that they do not own canoes. The fishing costs 

ranged from no recorded cost to $20 per trip with an average of $3.60 per trip which consisted of gear, 

ice and food. None of the household recorded fuel cost related to fishing. 

Crab Fishery  

Four out of the thirteen households were engaged in crab fishery in Fausaga Village on a regular basis. 

The average catch per household was 2.48 kg per week with total annual catch per household of 107 kg, 

using a correction factor of 0.83 since there was no marked seasonal difference recorded. The average 

annual catch by all households that catch crabs (30.7%) was estimated to be 1,284 kg. With an average 

weekly catch of 2.48 kg, the gross revenue from crabs was $60. Three families sold most of the crabs 

while one stated that their engagement was for subsistence. The unit price of crabs was $24.20 per kg. 

Gleaning 

In total 99% of the population were engaged in gleaning either on the mangrove and mud flat areas or 

on sea grass and sand flats.  89% gleaning activities were during the day time with an estimated average 

catch of about 4.1 kg per week. This consisted of 1.64 kg of Tugane, 1 kg of Pipi, 0.58 kg of mangrove 

oyster, 0.33 kg of Pae and 0.55 kg of Asi. Gleaning overall contributed to about 4,002 kg of 

invertebrates. 0.64 kg of Tugane and 0.2 kg of Pipi was recorded as being sold while the rest of 

invertebrate production was for subsistence giving about 20% being sold and 80% for subsistence 

consumption.  
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Use of Mangroves 

Green and dry mangroves are both used in Fausaga Village. 1 household indicated cutting green 

mangroves for timber while 2 households or 15.4% of the people interviewed used mangroves for poles 

and one for medicinal use. Dry mangroves are used by 23% of the households interviewed as firewood 

with an average usage of 1 bundle a month. Interviews with villagers indicated that while mangroves are 

used as firewood, they are not used regularly but only as supplementary source of firewood. Given that 

1 bundle on average is harvested monthly by each household, it was indicated that mangroves provided 

at least half of the firewood needs. Therefore, a 6 month period was used to determine overall annual 

usage which amounted to 78 bundles per year by 23% of the households. Mangrove was also used for 

posts by two households using 3 posts on average. The use of mangrove for post was not on a regular 

basis but assumed to be cut twice a year giving a total number of 20 posts cut from mangroves in a year. 

On the other hand, the estimated cost of alternative fuel (kerosene) was $10 per week. 

Figure 7: Fishing grounds of Fausaga Village 
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Other uses Mangroves 

23.1% of the respondents indicated using mangroves areas for other purposes while 15.3% indicated 

specifically for spring water use. 

Table 10: Summary of Annual Direct Use of Mangroves in Fausaga Village Fishery 

Mangrove Dependent 

Fishery 

 

Estimated Total weight 

(kg)/year 

Unit price/kg 

(market price) 

Gross benefit (ST$) 

Reef and lagoon fisheries 4,735.73  $12 56,828.76 

Mangrove & mudflat 2,900.8 $10 29,008 

Crab fishery 1,284 $20 25,680 

Invertebrate gleaning 4,002  $6 24,012 

Total 12,922.53  135,528.76 

 

Table 11: Value of type of Fishery associated with mangroves in Fausaga Village 

Mangrove 

Dependent 

Fishery 

 

Estimated 

Total 

weight 

(kg)/year 

Artisanal/ 

Commercial 

% 

 Subsistence 

% 

Gross value 

(artisanal/ 

commercial) 

Gross 

benefit 

subsistence 

(ST$) 

 

Comments* 

Reef and 

outer reef 

fisheries 

4,735.73 54.6% 45.4% 31,028.50 32,250.32 Price for (1 

kg) substitute 

of fish = 1 kg 

chicken = $15 

Mangrove & 

mudflat 

fisheries 

2,900.8 54.3% 45.7% 15,751.34 15,907.99 Price for  

(1kg) 

substitute of 

subsistence 

fish = canned 

fish  $12  ($6 

x 2 x 450 g 

cans) 
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Crab fishery 1,284 70% 30% 17,979 5,778 Price for (1 

kg) substitute 

of fish = 1 kg 

chicken = $15 

Invertebrate 

gleaning 

4,002 20% 80% 4,802.40 32,016 Price for  

(1kg) 

substitute of 

subsistence 

shellfish = 

canned  meat 

$10  ($10 x  1 

x 500 g can) 

Total 12,922.53   69,561.24 85,952.31  

** Weighted average market price for artisanal/commercial catch while replacement cost (as equivalent 

substitute protein) value is used for subsistence estimate  

 

Table 12: Direct Use of Mangrove products in Fausaga Village 

Mangrove 

Products 

Quantity used Average  

market Log 

Price ($/M
3
) 

Value ($) Comments Method 

Green 

mangroves: 

     

Timber 18 pieces  $175.00** 3,150 3 HHs used for 

construction. 6 

pieces per HH. 

(7.7%) 

Substitution cost 

of sawn timber 

Poles 70 pieces $60 4,200 7 HHs use 

average of 10 

poles per year 

Substitution by 

market price of 

aluminum poles 

Medicinal use* 6 packs $20  120 *Estimated use 

by 3 HHs 

Market price of 

Replacement 

medication for 

sores, cuts 

bought at least 

twice a year 

Dry Mangroves:      
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Firewood 78 bundles $20 1,560 10 HHs x 1 

bundle per 

month x 6 

months 

Replacement 

cost of fuel = 

$10 per week. 

$20 per month 

for half 

requirements 

Posts 20 pieces $150 3,000 2 HHs x 3 posts x 

2 per year 

Replacement 

cost by sawn 

logs 

Total   $12,030   

** (Mohd-Shahwahid & McNally (2001) 

 

10.4 Sa’anapu Village 
General village information 

The village is located on the southern coast of Upolu Island and has an estimated population of 1,320 

and 168 households.  30% of the population consisting of 50 households was interviewed. 63.7% of the 

sample population consisted of people less than 30 years of age. The main household economic activity 

in the village was recorded as agriculture followed by wage employment and fishing. From the 

interviews, 29% of the economically active population was recorded as not in active employment or 

“unemployed”.  56% of the household interviewed identified themselves as fishing households while 

32% of the households indicated as deriving their major source of income from fishing. 24% of the 

households derive supplementary source of income from fishing. 

Fishing activities 

The most visited habitat was lagoon followed by reef and reef flats. 60% of the households that engage 

in fishing use the reefs, lagoon and outer reefs as their main targeted habitat while mangrove and 

mudflats are mainly targeted by a small percentage (6%) of the population. In Sa’anapu village, the 

average number of fishing days was recorded as 1.46 days with a range from 1 day to 6 days per week. 

The average duration of a fishing trip was 2.78 hours with a range from 1 hour to 12 hours.  Average 

catch of fish closer to mangrove areas was recorded as 1.13 kg per fishing trip while catch from reef, 

outer reef and lagoon was 5.2 kg per trip. 
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The total annual catch per fishing household was estimated around mangrove and mudflat areas was 

69.7 kg while 276.3 kg per household was estimated as annual catch from reef, lagoon  and outer reef 

areas. The total annual catch for Sa’anapu Village as a whole with 82% reef and outer reef fishers and 

6% of nearshore fishers gave an annual estimate of 15,475.5 kg and 418.2 kg respectively. 

Income and expenditure 

Fishing is seen as the second most important source of income in Sa’anapu. 24% of the households rely 

on remittances as a major source of income even though agriculture is the most important economic 

activity. Fishing is the main source of income for 32% of the households and 24% of households derive 

supplementary source of income from fishing. Average monthly revenue from fishing was estimated to 

be $378.62, while average monthly remittance was estimated to be$138.50. The overall average 

household income per month was estimated to be $616.00 with range from $200 to $950.00. The 

average household expenditure was estimated to be $543.00 with largest expenditure (46%) on food, 

followed by social and cultural obligations (17.4%). Utilities accounted for 10.6% of the total household 

expenditure.  

40% of the households own canoes while 58% stated that they do not own canoes. The average fishing 

costs was estimated to be $10 per trip which consisted of gear, ice and food.  One household recorded 

using fuel for fiberglass vessel with an average cost of $30 per week. 19 households recorded no fuel 

cost related to fishing. 

Crab Fishery  

Four out of the forty seven households were engaged in crab fishery in Sa’anapu Village on a regular 

basis. The average catch per household was 2.2 kg per trip with total annual catch per household of 

80.08 kg, using a correction factor of 0.7 since there was no marked seasonal difference recorded. The 

average annual catch by all households that catch crabs (26%) was estimated to be 1050 kg. With an 

average weekly catch of 6.6 kg, the gross revenue from crabs was $148.50. 80% of the crabs are sold 

and 20% is for subsistence. 7% of those engaged in crab fishery also sent crabs to relatives on some 

occasions. The unit price of crabs was $22.50 per kg. 

Gleaning 

In total 12% of the households were engaged in gleaning either on the reefs, in mangrove and mud flat, 

sea grass beds, sand flats, and rivers and stream.  Most gleaning activities were during the day time with 
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an estimated average catch of about 4.1 kg per week and total of 6 months. This consisted of 0.78 kg of 

Tugane, 1.57 kg of Pipi, 0.58 kg of Mangrove oyster, 0.39 kg of Pae, 0.55 kg of Asi and 0.23 kg of Pa’a. 

Gleaning overall contributed to about 1,633 kg of invertebrates all of which was consumed for 

subsistence. 

Use of Mangroves 

Green and dry mangroves are both used in Sa’anapu Village. 8 households indicated cutting green 

mangroves for timber while 4 households or 6% of the people interviewed used mangroves for 

medicinal purposes. Roots, flowers and seeds are used as herbal treatment for cuts and bruises.  One 

household used mangrove hedge as boundary marking and beautification. Dry mangroves are used by 

34% of the households interviewed as firewood with an average usage of 1.3 bundles a month. 28% of 

the households are indicated using mangroves for construction as timber.  While mangroves are used as 

firewood, they are not used regularly but only as supplementary source of firewood. Given that 1.3 

bundles on average are harvested monthly by each household, it was indicated that mangroves 

provided at least half of the firewood needs. Therefore, a 6 month period was used to determine overall 

annual usage which amounted to 445 bundles per year by 34% of the households. Mangrove was also 

used for posts by three households using 1 post on average. The use of mangrove for post was not on a 

regular basis but assumed to be cut twice a year giving a total number of 20 posts cut from mangroves 

in a year. On the other hand, the estimated cost of alternative fuel (kerosene) was $20 per week. 

Figure 8: Sa’anapu nearshore fishing ground 
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Other uses Mangroves 

98% of the respondents indicated other uses of mangroves such as use of spring water (10%) and a 

recreational or picnic area (98%). 

Table 13: Summary of Annual Direct Use of Mangroves in Sa’anapu Village Fishery 

Mangrove Dependent 

Fishery 

 

Estimated Total weight 

(kg)/year 

Unit price/kg 

(market price) 

Gross benefit (ST$) 

Reef, lagoon, outer reef, 

oceanic  fisheries 

15,475.5  $12 185,700 

Mangrove & mudflat 418.2 $10 4,182 

Crab fishery 1050 $20 21,000 

Invertebrate gleaning 1,633  $6 9,798 

Total 18,576.7  220,680 

 

Table 14: Value of type of Fishery associated with Mangroves in Sa’anapu Village 

Mangrove 

Dependent 

Fishery 

 

Estimated 

Total 

weight 

(kg)/year 

Artisanal/ 

Commercial 

% 

 Subsistence 

% 

Gross value 

(artisanal/ 

commercial) 

Gross 

benefit 

subsistence 

(ST$) 

 

Comments* 

Reef and outer 

reef fisheries 

15,475.5 78% 22% 144,851 51,067.5 Price for (1 

kg) 

substitute of 

fish = 1 kg 

chicken = 

$15 

Mangrove & 

mudflat fisheries 

418.2 6% 94% 250.92 4,717.3 Price for  

(1kg) 

substitute of 

subsistence 

fish = canned 

fish  $12  ($6 
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x 2 x 450 g 

cans) 

Crab fishery 1050 80% 20% 16,800 3,150 Price for (1 

kg) 

substitute of 

fish = 1 kg 

chicken = 

$15 

Invertebrate 

gleaning 

1,633 0% 100% - 16,330 Price for  

(1kg) 

substitute of 

subsistence 

shellfish = 

canned  

meat $10  

($10 x  1 x 

500 g can) 

Total 18,576.7   161,901.92 75,264.8  

** Weighted average market price for artisanal/commercial catch while replacement cost (as equivalent 

substitute protein) value is used for subsistence estimate  

 

Table 15: Direct Use of Mangrove products in Sa’anapu Village 

Mangrove 

Products 

Quantity used Average  

market Log 

Price ($ M
3
) 

Value (ST$) Comments Method 

Green 

mangroves: 

     

Timber 48 pieces  $175.00** 8,400 8 HHs used for 

construction. 6 

pieces per HH. 

Substitution cost 

of sawn timber 

Poles 180 pieces $60 10,800 18 HHs use 

average of 10 

poles per year 

Substitution by 

market price of 

aluminum poles 

Medicinal use* 8 packs $20  160 *Estimated use 

by 4 HHs 

Market price of 

Replacement 

medication for 

sores, cuts 
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bought at least 

twice a year 

Dry Mangroves:      

Firewood 445 bundles $30 13,350 57 HHs x 13 

bundle per 

month x 6 

months 

Replacement 

cost of fuel = 

$15 per week. 

$30 per month 

for half 

requirements 

Posts 20 pieces $150 3,000 3HHs x 1 posts x 

2 per year 

Replacement 

cost by sawn 

logs 

Total   $35,710   

** (Mohd-Shahwahid & McNally (2001) 

 

10.5 Tafitoala Village 
General village information 

The village is located on the southern coast of Upolu Island and has an estimated population of 408 and 

55 households.  25 % of the population consisting of 14 households was interviewed. 70.2% of the 

sample population consisted of people less than 30 years of age. The main household economic activity 

in the village was recorded as agriculture followed by fishing. From the interviews, 36.8% of the 

economically active population was recorded as not in active employment or “unemployed”.  21.8% of 

the household interviewed identified themselves as fishing households while 7.1% of the households 

indicated as deriving their major source of income from fishing. 28.6% of the households derive 

supplementary source of income from fishing. 

Fishing activities 

The most visited habitat was reef and reef flats followed by lagoon fishing and mangrove areas. 64.1% of 

the households that engage in fishing use the reefs, lagoon and outer reefs as their main targeted 

habitat while mangrove areas are targeted by 14.3% of the households. In Tafitoala Village, the average 

number of fishing days was recorded as 2 days per week with a range from 1 day to 3 days per week. 
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The average duration of a fishing trip was 4.2 hours. Average catch of fish closer to mangrove areas was 

recorded as 2.87 kg per fishing trip while catch from reef, outer reef and lagoon was 2.02 kg per trip. 

The total annual catch per fishing household was estimated around mangrove and mudflat areas was 

123.87 kg while 87.5 kg per household was estimated as annual catch from reef, lagoon  and outer reef 

areas. The total annual catch for Tafitoala Village as a whole with 36.3% mangrove and 20% as reef and 

lagoon fishers gave an annual estimate of 2,477.4 kg and 962.5 kg respectively. 

Income and expenditure 

Fishing is seen as the third most important source of income in Tafitoala Village. Remittance is the main 

source of income with 50% of the households relying on remittances, followed by wage labour. 

Employment is sought in nearby local areas administration, church, tourism and handicraft activities. 

Income from agriculture was ranked as fourth after fishing. Average monthly revenue from fishing was 

estimated to be $270.83 with a range from $25 to $750, while average monthly remittance was 

estimated to be $412.50 with range from $150 to $1000 per month. The overall average household 

income per month was estimated to be $1,413.33 with range from $406.67 to $2,500. The average 

household expenditure was estimated to be $1,338.93 with largest expenditure (20.7%) consisting of 

social and cultural obligations, followed by cost of services such as health, transport, school (20.2%). 

Food and grocery accounted for 18.9% of the total household expenditure.  

38.5% of the households own canoes while 78.6% stated that they do not own canoes. The average 

fishing costs was $7.50 per trip with range from no recorded cost to $15.00 per trip which consisted of 

gear costs. None of the household recorded fuel cost related to fishing. 

Crab Fishery  

One out of the fourteen households was engaged in crab fishery in Tafitoala Village on a regular basis. 

The average catch of household was 2 kg per trip with total annual catch per household of 86 kg, using a 

correction factor of 0.83 since there was no marked seasonal difference recorded. The average annual 

catch by all households that catch crabs (7.1%) was estimated to be 344 kg. With an average weekly 

catch of 2 kg, the gross revenue from crabs was estimated as $60. Only one family indicated selling crabs 

giving a unit price of crabs was $30 per kg while others perhaps target occasionally on a subsistence 

basis. 
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Gleaning 

In total 21% of the population were engaged in gleaning either on the reefs, in mangrove and mud flat 

areas and on sea grass and sand flats.  90% gleaning activities were during the day time with an 

estimated average catch of about 7.1 kg per week. This consisted of 2 kg Tugane, 1.5 kg Pipi, and 0.5 kg 

Mangrove oyster, 1kg of black snail (Sisi) and 0.6 kg of Asi. Given, gleaning was done for 7.6 months, 

gleaning overall contributed to about 733.8 kg of invertebrates all of which was consumed for 

subsistence. 

Use of Mangroves 

Green and dry mangroves are both used in Tafitoala Village.  Only one household indicated cutting 

green mangroves for timber while 2 households used mangroves sticks for planting taro. Dry mangrove 

was used by one household as firewood with an average usage of 1 bundle a month. Interviews with 

villagers indicated that mangroves are only sometimes used as firewood. Given that 1 bundle on average 

is harvested monthly by one household, it was indicated that mangroves provided at least one third of 

the firewood needs. Therefore, a 4 month period was used to determine overall annual usage which 

amounted to 16 bundles per year by 7.1% of the households. Mangrove was also used for beam by one 

household using 1 beam. The use of mangrove for beam was not on a regular basis but assumed to be 

cut once a year giving a total number of 4 beams cut from mangroves in a year.  3 households also used 

mangrove as boundary markers. On the other hand, the estimated cost of alternative fuel (kerosene) 

was $ 5 per week. 
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Figure 9: Tafitoala nearshore fishing grounds 

 

Tafitoala nearshore fishing ground 

Other uses Mangroves 

None of the respondents indicated other uses of mangroves such as use of spring water and a 

recreational or picnic area. 

Table 16: Summary of Annual Direct Use of Mangroves in Tafitoala Village Fishery 

Mangrove Dependent 

Fishery 

 

Estimated Total weight 

(kg)/year 

Unit price/kg 

(market price) 

Gross benefit (ST$) 

Reef, reef flat, lagoon 

fisheries 

962.5  $12 11,550 

Mangrove & mudflat 2,477.4 $10 24,774 

Crab fishery 344 $20 6,880 

Invertebrate gleaning 733.8  $6 4,402.8 

Total 4,517.7  47,606.8 
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Table 17: Value by type of Fishery associated with Mangroves in Tafitoala Village 

Mangrove 

Dependent 

Fishery 

 

Estimated 

Total 

weight 

(kg)/year 

Artisanal/ 

Commercial 

% 

 Subsistence 

% 

Gross value 

(artisanal/ 

commercial) 

Gross benefit 

subsistence 

(ST$) 

 

Comments* 

Reef and outer 

reef fisheries 

962.5 64.3% 35.7% 7,426.65 5,154.19 Price for (1 kg) 

substitute of fish 

= 1 kg chicken = 

$15 

Mangrove & 

mudflat fisheries 

2,477.4 15% 85% 3,716.1 25,269.48 Price for  (1kg) 

substitute of 

subsistence fish = 

canned fish  $12  

($6 x 2 x 450 g 

cans) 

Crab fishery 344 7% 93% 481.6 4,798.8 Price for (1 kg) 

substitute of fish 

= 1 kg chicken = 

$15 

Invertebrate 

gleaning 

733.8 - 100%  7,330 Price for  (1kg) 

substitute of 

subsistence 

shellfish = canned  

meat $10  ($10 x  

1 x 500 g can) 

Total 4,517.7   11,624.35 42,552.47  

** Weighted average market price for artisanal/commercial catch while replacement cost (as equivalent substitute 

protein) value is used for subsistence estimate  

 

Table 18: Direct Use of mangrove Products in Tafitoala Village 

Mangrove 

Products 

Quantity used Average  

market Log 

Price ($ M
3
) 

Value ($) Comments Method 

Green      
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mangroves: 

Timber 24 pieces  $175.00** 4,200 4 HHs used for 

construction. 6 

pieces per HH. 

Substitution cost 

of sawn timber 

Planting Sticks 96 pieces $5.00 480 8 HHs use 

average of 12 

sticks per year 

Substitution by 

market price of 

aluminum poles 

Dry Mangroves:      

Firewood 16 bundles $20 320 4 HHs x 1 bundle 

per month x 4 

months 

Replacement 

cost of fuel = $5 

per week. 

 

Beam 4 pieces $100 400 4 HHs x 1 beam 

per year 

Replacement 

cost by sawn 

logs 

Total   $5,400   

** (Mohd-Shahwahid & McNally (2001) 

 

10.6 Hotels and Resorts on the southern coastal of Upolu Island 
The tourism industry in Samoa plays a leading role in generating foreign exchange earning equivalent to 

over 20% of the GDP (Ministry of Finance, 2012). Most of the hotels and resorts are located along the 

coastal areas and many of their services and attractions are also marine- based such as diving, 

snorkeling, kayaking, fishing, swimming, picnicking, sun bathing, beach volleyball, wind surfing and 

sailing. In evaluating the supporting role of mangroves in these tourism-related activities, it is important 

that a more holistic approach should be taken that also considers the linked habitats such as coral reefs, 

sandy beaches and lagoons where much of these activities are actually carried out. The presence of 

mangroves in the adjacent areas however plays a key role in stabilizing sediments and nutrient flows 

that contributes to the maintenance of the quality of such habitats that supports the amenities enjoyed 

by the tourists. While this interdependence is obvious, the lack of availability of scientific data on the 

extent to which the surrounding mangroves do influence given their size, scale, biodiversity coverage 

and technical aspects made it difficult to make any meaningful quantitative assessments. 
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In addition, the details on the various activities and uses by the hotels and resorts could not be 

ascertained because of the varied nature of payments, combination of activities and the lack of 

availability of records. During the time of study, 3 of the resorts interviewed which were situated close 

to mangrove forests indicated that they did not have any clear documentation of the separate activities. 

In most cases tourists are able to get many of the services within the accommodation charge but have to 

pay for equipment use such as snorkel and mask, boat and labour hire as guides. Style of 

accommodation is also varied ranging from budget to executive style and from traditional flavor to more 

luxurious facilities with all modern amenities. It thus became impossible to capture the Total Economic 

Value of mangroves related to tourism. Given the resource constraints of the study, the direct use of 

mangroves through provisioning services such as fish and fishery products used by the resorts was 

estimated through interviews. 

Three resorts managers/ caretakers were interviewed to get an insight into the direct use of mangroves 

and how the presence of mangroves impacted their services and guests.  The direct use of mangroves 

was apparent through reliance on mangroves for food such as having crabs as part of menu in all three 

cases: Sina PJ Fales, Sataoa Beach Fales and Virgin Cove. 

Virgin Cove –organizes tours for tourists to experience Samoan Culture by combing activities such as 

demonstration of coconut climbing, guided walk to the village, weaving, walking through mangroves and 

fishing. Sina PJ Beach Fales and Sataoa Beach Fales are located near the coast facing both the ocean on 

one side and thick lush mangroves on the other. Catching crabs in the nearby mangrove forest is also 

one of the activities that are provided in these two resorts for the tourists. 

Figure 10: Sataoa Beach Fale adjacent to mangrove area 
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Interviews indicated that the beach fale type of accommodation occupancy ranged from 15% to 70% as 

high and low, although the area was gradually recovering from the cyclone of December 2012 following 

which visitor arrivals was drastically reduced. With beach fale type of accommodation and having about 

8 fales that can accommodate up to two to three guest each or 16-20 people, as was the case in the 3 

resorts visited. Locally caught fish and crabs are the most important foods on the menu for most of the 

resorts along the southern coast of Upolu. Table 29 provides an estimation of the gross value of 

consumption of mangrove associated seafoods. Guests in Beach Fales range from 4 – 16 at any one time 

and are served seafood lunch at least 3 days a week and dinner for at least 6 days. Meals range from $20 

for lunch to $60 for dinner.  While the total meal composition would include root crops, rice and 

vegetables; fish and crabs would be the major cost component. Through interviews with resort 

personnel, 10% of cost was accounted for other components of the meal and further 10% to account for 

labour and preparation costs. Thus using 80% as the real value of the marine products consisting of 

mostly fish and crabs comes to $16 for lunch component and $48 for dinner. 

Using the gross value of meals gives a weekly estimate of $960 - $5,760 (high) and $240 - $1,440 (low). 

Table 19 gives details on the resorts along the southern coast of Upolu. Three resorts are larger in size 

where occupancy rates are higher than beach fales (Coconuts Beach Club Resort & Spa, Sa Moana 

Resort and Sea Breeze Resort). These were estimated to be twice higher than beach fales giving a value 

range of $1,920 - $11,520 (high) and $480 -$2,880 (low) per week. The total combined estimate 

therefore for low period was ($4,560- $27,360) per week while for high period was ($18,240 - $109,440) 

per week. In terms of average per week, this was $15,960 (low period) and $63,840 (high period) giving 

an annual estimate of $829,920 (low) and $3,319,680 (high). 

On the other hand, using the net value component of the mangrove dependent products (fish and crabs) 

having 80% of the value of the meal with prices as $16 and $48, gives a weekly estimate of $768 - $4,608 

(high) and $192 - $1,152 (low). The three larger resorts  (Coconuts Beach Club Resort & Spa, Sa Moana 

Resort and Sea Breeze Resort) use was estimated as within the range of $1,536 - $9,216 (high) and $384 

-$2,304 (low) per week. The total combined estimate therefore for low period was ($3,648- $21,888) per 

week while for high period was ($14,592 - $87,552) per week. In terms of average per week, this was 

$12,768 (low period) and $51,072 (high period) giving an annual estimate of $663,936 (low) and 

$2,655,744 (high). 
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Table 19: Resorts on the Southern Coast of Upolu Island within and adjacent to Study Area 

Name of Resort/Beach 

Fales 

Services advertised Rates (ST$) 

Taufua Beach Fales Lalomanu Beach – 1 mile of shiny 

sand, blue lagoon and coral 

$120/per night 

Manusina Beach Fales  $80/per night 

Namu’a Island Beach 

Fales 

5 minutes boat ride to island Range $120-$360 

Vaiula Beach Fales Famous for surfing; 22 fales with 

15 as beach front 

$115/night 

Sina PJ Beach Fales 8 fales beach front  $80/per night 

Moegaamanaia Beach 

Fales 

10 beachfront and 6 garden rooms  

Anita’s Bed & Breakfast 

Bunalows 

4 bungalows -Lalomanu Beach  $120/night  

Litia Sini Beach Fales Ocean and Beach bungalows $265-$640/night 

Sea Breeze Resort  Provision for honeymooners   

Sinalei Reef Resort & Spa Under construction/ renovation  

Sataoa Beach Fales Specifically states fales overlooking 

lush green mangroves and deep 

blue ocean, 7 fales 

$80 -$120/night 

Virgin Cove 8 Beach, garden and secluded fales $220 – 690/night 

FaoFao Beach Fales 8 beach fales $80/night 

Salani Surf Resort 8 fales  

Sa Moana Resort Honeymoon accommodation, 26 

guest rooms 

 

Coconuts Beach Club, 

Resort & Spa 

Villas and beach fales $746-$905/night 
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Mangrove timber was used as poles and posts in the construction of walkways and thatched roofs in 

two of the resorts visited. Informant interviews indicated that about 50% of beach fales would be using 

mangrove timber in construction. Therefore, at least six resorts would use about 10 pieces with $175/m3 

giving a total of $10,500 as annual use value. 

11. Assessment of Direct Use of Mangroves and Mangrove Products 

The direct use of mangrove for provisioning of foods such as fish and invertebrates for the 5 villages is 

outlined in table 20. Figure 11 provides a graphical analysis of the results by value and volume while 

figure 12 shows the respective contributions by commercial and subsistence fishery. 

Table 20: Annual Average Volume and Value of Fish and Fisheries Products from the surrounding 
Mangroves in 5 villages in the Safata District* 

Village Weight (kg) Value (ST$) No. of Households 

Sataoa 37,355.83 449,128.10 164 

Fusi 15,897.84 186,055.4 87 

Fausaga 12,922.53 135,528.76 42 

Sanaapu 18,576.7 220,680 168 

Tafitoala 4,517.7 47,606.8 55 

TOTAL 89,270.6 1,038,999.06 516 

*value derived using average weighted market price  
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Figure 11: Average Value and Volume of Fish and Fisheries Products in the 5 Villages in Safata District 

 

Figure 12: Value of Subsistence and Commercial Fishery in the 5 Villages in Safata District 
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Table 21: Annual Average Volume and Value of Fish and Fisheries Products from the surrounding 
Mangroves in 5 Villages in the Safata District ++ 

Village Total catch (kg) Commercial Value 

(T$) 

Subsistence catch 

(T$) 

Total value (T$) 

Sataoa 37,355.83 225,462.78 269,074.75  

Fusi 15,897.84 110,711.64 96,681.33  

Fausaga 12,922.53 69,561.24 85,952.31  

Sanaapu 18,576.7 161,901.92 75,264.8  

Tafitoala 4,517.7 11,624.35 42,552.47  

TOTAL 89,270.6 579,261.93 569,525.63 1,148,787.56 

++value derived using average weighted market price for commercial fisheries and replacement 

substitute value for subsistence 
 

 

Using the above survey data, the total value of fisheries for the whole district could be determined by 

considering the number of villages in the area and taking account of the number of households and 

using the average figures of the villages interviewed. On average, each household produced 173.01 kg of 

mangrove associated fish and fisheries products worth $2,013.77 with an average price of $11.64 per kg. 

In terms of the value of the fisheries, the average value of commercial fisheries using market prices was 

$1,122.60 per household while value of subsistence per household was estimated to be $1,103.73 using 

replacement value. These average figures however tend to under-estimate the value of both fisheries 

because not all households in the villages engage in fishing. 

Table 22: Annual Average Volume and Value of Fish and Fisheries Products from the surrounding 
Mangroves in the Safata District 

Village Weight (kg) Value (T$) No. of Households 

Sataoa 37,355.83 449,128.10 164 

Fusi 15,897.84 186,055.4 87 

Fausaga 12,922.53 135,528.76 42 

Saanapu 18,576.7 220,680 168 
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Tafitoala 4,517.7 47,606.8 55 

Loto faga 15,916.92 185,247.52 92 

Niusuatia 9,861.57 114,772.92 57 

Vaiee 11,418.66 132,894.96 66 

Mulivai 11,072.64 128,867.84 64 

    

TOTAL 137,540.39 1,484,800.46 795 

*Average figures used to extrapolate for villages: 

Lotofaga, Niusuatia, Vaiee and Mulivai.  

 

 

Figure 13: Percentage Composition of Village Population in Safata District 
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Figure 14: Percentage of Direct Use of Mangroves in the Safata District 

 

Table 23: Annual Average Volume and Value of Fish and Fisheries Products from the surrounding 
Mangroves in the Safata District++ 

Village Total catch (kg) Commercial Value 

(ST$) 

Subsistence catch 

(ST$) 

Total value (T$) 

Sataoa 37,355.83 225,462.78 269,074.75  

Fusi 15,897.84 110,711.64 96,681.33  

Fausaga 12,922.53 69,561.24 85,952.31  

Sanapu 18,576.7 161,901.92 75,264.8  

Tafitoala 4,517.7 11,624.35 42,552.47  

Lotofaga 15,916.92 96,341.95 114,601.80  

Niusuatia 9,861.57 59,690.15 71,003.25  

Vaiee 11,418.66 69,114.83 82,214.40  

Mulivai 11,072.64 67,020.45 79,723.05  

TOTAL 137,540.39 811,110.86 917,068.11 1,728,178.97 

++value derived using average weighted market price for commercial fisheries and replacement 

substitute value for subsistence ($15/kg of chicken) 
 

 

Sataoa, 14% 

Fusi, 17% 

Fausaga, 7% 

Sa'anapu, 22% 

Tafitoala, 3% 

Lotofaga, 12% 

Niusuatia, 7% 

Vaiee, 9% 

Mulivai, 8% 
Sataoa 

Fusi 

Fausaga 

Sa'anapu 

Tafitoala 

Lotofaga 

Niusuatia 

Vaiee 

Mulivai 



 

53 

 

Figure 15: Average Annual Value and Volume of Fish and Fishery Products in the Safata District 

 

 

Table 24: Average Annual Estimated Direct Use Value of Mangrove products in the Safata District 

Village No of 

Households 

Estimated total direct use value of 

Mangroves(ST$) 

Sataoa 164 23,730.00 

Fusi 87 28,272.50 

Fausaga 42 12,030.00 

Saanapu 168 35,710.00 

Tafitoala 55 5,400.00 

Lotofaga 92 19,630.04 

Niusuatia 57 12,162.09 

Vaiee 66 14,082.42 

Mulivai 64 13,655.68 

TOTAL 795 164,672.73 
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Figure 16: Sale of mangrove crabs in the Apia Market 

 

12. Fish productivity   
The economic value of mangroves is usually underestimated since only few commercially important 

species are included in the evaluation, not acknowledging the numerous fish and shellfish associated 

with mangroves that are harvested outside of mangroves such as offshore fish.  

Comparing market values from previous studies needs to be done with caution, due to differences in 

inflation rates and in market prices of the same fishery products between countries (Ronnback, 1999). 

Economic valuation is also context-specific. In determining the value of mangrove dependent fisheries, it 

is important to consider the potential for fisheries, rather than only assigning the economic values to 

mangrove associated fisheries. It is also important to look at the productivity of the biomass (Ronnback, 

1999). This can give an indication of the optimum yield that a healthy mangrove ecosystem could 

potentially produce. While optimum productivity per hectare of mangroves studies have been difficult 

to obtain, productivity from previous meta-analysis studies have been used to estimate the productivity.  

The size of mangrove forest, diversity and its linked ecosystems also affect the productivity of any 

particular area. Ronnback and Primavera (2000) state that the yearly production of finfish supported by 

each hectare of mangrove has been estimated at 550 kg in Gedney & Kuhnhold ( 1982) and 900kg in 

Ronnback (1999). In a study of mangroves in Sri Lanka  (Amarasinghe, 1996), yield estimate of fish, 



 

55 

 

crabs, prawns and molluscs from mangroves ranged from 750 – 2500 kg ha-1 yr-1 (Kallesoe, et.al, 2008).  

The fish standing stock per hectare of mangroves in Queensland, Australia was estimated to be as high 

as 5,840 kg ha-1 yr-1 (Ronnback, 1999) . In a more recent meta-analysis of mangroves, (Salem & Mercer, 

2012)  fisheries, either on-shore or off-shore that depend on mangroves produce an average of 539 kg 

ha-1 yr-1  with maximum production being 2500 kg ha-1 yr-1 . Given the size of mangrove ecosystem area 

in the Safata District (Saanapu to Mulivai) as 296.03 hectares and that mangrove biodiversity in Samoa is 

limited to few species; the average estimate of 539 kg per hectare per year when used would give a 

potential production of 159,560.17kg of annual production. Using the average price of $12.56 per kg as 

average price of commercial and subsistence fishery, will give an annual total value of $2,004,075.73. 

This estimate is about 16% higher than the production method. 

Net Factor Income 

The net factor approach (NFI) measures the value of the environmental service as the change in 

producer surplus by subtracting the cost of other production inputs from the total revenue of the 

marketable goods. In the case study villages, major direct costs related to fishing was reported to be 

limited to food, gear, equipment, cigarettes and ice.The large majority of the fishers do not own boats 

or canoes. In addition, none of the villages reported any labour cost. Interviews however revealed that 

in most cases, fishing is a household activity or where other villagers join the fishing operation are often 

paid in kind as “fish”. It was not possible to get any indication of the likely labour cost for the diverse 

range of people who may engage in part-time fishery. It was therefore assumed that labour cost was 

zero or negligible, although this assumption is naïve as people do have some opportunity cost. Those 

that do own canoes do not use fuel since these are non-motorized. In all the five villages canoes were 

used for fishing except in Saanapu where only one person interviewed owned a fiberglass punt. Cost of 

construction of canoes was estimated as ranging from $1000 to $3000 with a useful life of 4 – 6 years, 

thus giving an average annual estimated depreciation cost of $800.  
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Table 25: Average Cost of Fishing Operations in the five Villages of the Safata Districts by Fishers 
owning canoes 

Village Average 

fishing 

days/week 

Average 

operating 

cost per trip 

($) 

Total annual 

operating 

cost ($) per 

fisher * 

% fishing HHs 

and total 

number 

owning 

canoes/boats 

Average 

estimated 

cost per 

fisher “with 

“canoe ($)++ 

Total annual 

fishing costs 

by fishers 

with canoes 

in the 

village ($) 

Sataoa 2.3 3.67 354.52 61.7% (67) 1,154.52 77,352.84 

Fusi 2 3.00 252.00 27% (20) 1,052.00 21,040.00 

Fausaga 2.1 3.60 317.52 38.5%  (14) 1,117.52 15,645.28 

Saanapu 1.5 10.00 630.00 42% (40) 1,430.00 57,200.00 

Tafitoala 2 7.50 630.00 21.4%  (7) 1,430.00 10,010.00 

* 42 weeks/year of operation 

++ This includes the $800 of annual depreciation  by the number owning canoes and operating costs 

     

Table 26: Average Cost of Fishing Operations in the Five Villages of the Safata District by Fishers 
“without” Canoes 

Village Average 

fishing 

days/week 

Average 

operating 

cost per 

trip ($) 

Total 

annual 

operating 

cost ($) 

per fisher 

* 

% fishing HHs and total 

number “without 

“canoes/boats 

Total annual 

fishing costs by 

fishers “without 

canoes” in the 

village ($) 

Sataoa 2.3 3.67 354.52 38.3% (41) 14,535.32 

Fusi 2 3.00 252.00 73% (50) 12,600.00 

Fausaga 2.1 3.60 317.52 61.5%  (22) 6,985.44 

Saanapu 1.5 10.00 630.00 58% (54) 34,020.00 

Tafitoala 2 7.50 630.00 78.6%  (25) 15,750.00 
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Table 27: Net factor Income Value from Fishing in the Five Villages of the Safata District by Fishers 

Village Total Annual 

costs ($) 

Total Annual 

Revenue ($) 

Net Income 

($) 

Total No. of 

FHHs 

Average Net Income 

per Fishing 

household ($) 

Sataoa 91,888.16 494,537.53 402,649.37 108 3,728.23 

Fusi 33640.00 207,392.97 173,752.97 73 2,380.18 

Fausaga 22,630.72 155,513.55 132,882.83 36 3,691.19 

Saanapu 91,220.00 237,166.72 145,946.72 95 1,536.28 

Tafitoala 25760.00 54,176.82 28,416.82 31 916.67 

      

Total 265,138.88 1,148,787.59 883,648.71  12,252.55 

Average 

costs/revenue 

per village 

53,027.78 229,757.52 176,729.74 69 $2,450.51 (annual 

net income per 

fisher) 

 

The net factor income from fisheries is extrapolated for the whole district by using the average figures 

as shown in table 28. 

Table 28: Net factor Average Income Value from Fishing by Fishers in the Safata District 

Village Total 

Annual 

costs ($) 

Total Annual 

Revenue ($) 

Net Income 

($) 

Total No. of 

FHHs 

Sataoa 91,888.16 494,537.53 402,649.37 108 

Fusi 33,640.00 207,392.97 173,752.97 73 

Fausaga 22,630.72 155,513.55 132,882.83 36 

Saanapu 91,220.00 237,166.72 145,946.72 95 

Tafitoala 25,760.00 54,176.82 28,416.82 31 
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Lotofaga 14,601.85 63,266.58 48,664.73 19 

Nuusuatia 9,222.22 39,957.84 30,735.62 12 

Vaiee 10,759.28 46,617.48 35,858.20 14 

Mulivai 9,990.76 43,287.66 33,296.90 13 

     

Total 309,712.99 1,341,917.15 1,032,204 401 

*21% average FHHs is used for Lotofaga,Niusuatia, Vaiee and Mulivai (derived from 

Table above) 

 

In assessing the value of fisheries for the Saatoa- Saanapu district consisting of 9 villages, the total 

annual value of mangrove associated fishery by the fishing households is given as follows using three 

different methods: $1,484,800.46 (production method using market price), $2,004,075.73 (productivity 

using market price) and $1,032,204.00 (net factor income). Therefore, the annual value of fisheries in 

the Saatoa- Saanapu District can be said to range between $1.03 million to $2 million. The annual value 

of fisheries per hectare of mangrove in the Saatoa-Saanapu District could be said to range between 

$3,486.82 and $6,769.84. 

13. Total Direct Use Value of Mangroves in the Safata- Sanaapu District 
The total direct use value is derived by taking into account commercial and subsistence village fisheries, 

the direct use of mangrove products such as timber, firewood, medicinal use and fisheries and crabs 

utilized by the resorts and hotels. However, to avoid double counting in terms of fisheries consumed at 

the resorts and those caught and sold by commercial fishers to the resorts, 5% of the commercial fishery 

value was reduced to take this into consideration. It was however not apparent from the interviews as 

to how much fish was sold to the resorts by commercial fishers. Interviews with resort personnel 

however did indicate that workers of the resort went out fishing for guests. Therefore majority of the 

supply comes from effort of the resorts and only a small portion of the supply is from village fishers. This 

gives the net value of commercial fishery to be $770,555.32. 
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Table 29: Summary of Direct Use Values of Mangroves in the Safata District (ST$) 

Mangrove use  Range ($) Valuation method 

Fisheries:   

Village Fisheries 1,484,800.46- 2,004,075.73 Production and market price 

Resorts/Hotels 663,936.00 – 2,655,744 Market price  

   

Mangrove Products:   

Village 164,072.73 substitute cost 

Resorts 10,500.00 substitute cost 

   

Total Direct Use Value per year 2,323,309.19 – 4,834,392.46  

Average Value per Ha per year 7,848.22 -16,330.75  

14. Indirect uses of Mangroves 
Besides provisioning for raw material supplies and food, mangroves provide a number of highly valued 

ecosystem services such as protecting coastal areas, erosion control, water purification, habitat for 

fisheries, carbon sequestration, tourism development, maintenance of culture and research. The role of 

mangroves as a natural barrier that protects lives and properties of coastal communities from periodic 

storms and flooding became apparent following the 2004 tsunami in the Indian Ocean  (Barbier, et al., 

2011). This section attempts to make preliminary assessments of some of the indirect values of 

mangroves in the study site of Safata District in Samoa.  

14.1 Carbon Sequestration 

Carbon sequestration refers to the capture of carbon dioxide (CO2) in a way that prevents it from being 

released into the atmosphere for a specified period of time. As a result there is increasing interest in the 

subject as a policy tool for reducing (CO2) concentrations in the atmosphere. In particular, there is a 

growing interest in the role of trees in capturing and storing carbon. Preventing loss of forests therefore 

is important towards moving to a low carbon society. The rationale that emission reduction can be 
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mitigated through forests results from the fact that greenhouse gas (GHG) emissions have a global 

impact. Therefore, reduction of emissions can occur elsewhere through a process known as ‘carbon 

offsetting’. Planting trees and maintaining forests can facilitate this process that involves sequestration. 

Trees remove CO2 from atmosphere through the natural process of photosynthesis and store the carbon 

(C) in their leaves, branches, stems, bark and roots. Approximately half the dry weight of a tree’s 

biomass is carbon  (Johnson & Coburn, 2010). One tonne of (C) = 3.67 tonne of (CO2) equivalent (CO2 –

e)1 (Johnson & Coburn, 2010). 

Mangroves are amongst the most carbon rich forests in the tropics. A study estimates that mangroves 

on average contain 1,023 Mg carbon per hectare (Donato, et al., 2011). Carbon sequestration potential 

of mangroves is 50 times greater than other tropical forests (Kathiresan, 2012). This is because of high 

levels of below ground biomass and also storage of organic carbon in mangrove sediments soils 

(Kathiresan, 2012). 

The Conference of Parties to the United Nations Framework Convention on Climate Change (UNFCCC) in 

Cancun in 2010 agreed for the continuation of the Kyoto mechanisms beyond 2012 with regards to 

improving the cost-effectiveness of GHG mitigation measures. It also included looking at forest-related 

activities to limit climate change. Under the UN, reducing emission from deforestation and forest 

degradation (REDD) is an effort to create a value for the carbon stored in forests by offering incentives 

for developing countries to reduce emissions from forested lands and invest in low-carbon paths to 

sustainable development.  

According to the Kyoto Protocol of the UNFCCC, the threshold forest is defined as “an area of at least 

500 m2 (0.5 ha) and a country specific choice of a threshold canopy cover (10-30%) and tree height (2-5 

m)” (World Bank, n.d., pp. 3-3) 

While the current size of mangrove forests in Samoa may not be large in relative terms, it is nevertheless 

large enough in size to be counted as forest for obtaining carbon credits. Using the long plot method, 

the key biodiversity and biomass characteristics of mangroves at the Le Asaga Bay was assessed for its 

carbon content. The study estimated that the Le Asaga Bay mangrove standing height ranges from 4 -11 

m with a total living mangrove biomass of 188 - 520 t ha -1 (Siamomua-Momoemausu, 2013, p. 28). 

                                                           
1
 CO2 – e:  provides a universal standard of measurement against which the impacts of releasing (or avoiding the 

release of or actively sequestrating) different greenhouse gases can be evaluated. 
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The total mangrove ecosystem area of the Le Asaga Bay using GIS data was estimated as 191.82 ha. 

Therefore, the total living biomass of mangroves could be said to range between 36,062.16t – 99,746.4t. 

Based on the study by Johnson & Cobun (2010), approximately half of the dry weight of a tree’s biomass 

is carbon. Therefore in the case of Samoa, the carbon per ha-1 would be between 94t h-1 – 260t ha-1. If 

this is applied to the mangroves of the Safata District which has an estimated mangrove area of 296.03 

ha, then the total carbon content would be 27,826.82t – 76,967.80t. Furthermore, if 1 ton of carbon is 

equivalent to 3.67 tons of CO2 – e, then the total carbon equivalent can be estimated as within the range 

of: 102,124.43t – 282,471.83t of CO2 – e. At a carbon value of US$6 per ton (United Nations, 2013), the 

average value of carbon from mangroves in the Safata District can be estimated as US$612,746.58 – 

US$1,694,830.98. Converting this into Samoan currency, the value of carbon sequestration can be said 

to be equivalent to ST$ 1,225,493.16 – ST$3,389,661.96.  

On the other hand, if the global average data per hectare of 466.5 tons of carbon stock giving a CO2 – e 

equivalent of 1,710.5 tons (Siikamaki, Sanchiro, & Jardine, 2012) is used, then the stock of carbon 

sequestration would be 506,359.32 tons with a value of US$3,038,156 or ST$6,076,312. Since the 

carbon markets are voluntary initiatives, prices fluctuate considerably. The values for Samoa could be 

seen as potential values that could be realized if mangrove forests remain in a healthy state. In the 

current situation, one can say that while some CO2 is captured by the presence of mangroves but its 

economic benefits are dissapted to the global economy, hence not realized by Samoa. Therefore, in 

order to participate in carbon credit scheme, there is a need for policies that can provide the confidence 

that contracts with traders are enforced and that forest destruction is avoided. This will require 

enforcement and monitoring of forest conservation actions. The initial cost of implementing the project 

to satisfy the criteria for qualifying for carbon credits may be relatively high. This high set up and 

investment cost into maintaining a healthy mangrove forest must be weighed against the benefits 

derived from obtaining the carbon credit payments. There is a renewed interest by many developing 

countries in this economic potential of their forests such as in participating in the REDD+ programmes. 

There are two likely effects that need to be carefully monitored. The first is the trends in carbon pricing 

itself in the various carbon markets and whether it is beneficial for trading given that price has been 

fluctuating because of increase in supply. The second factor is the assistance and incentives that are 

likely to accrue by participating in such projects by donors and international agencies. This also provides 

an assurance towards maintaining the long term benefits of ecosystem services provided by mangroves 

which may be far greater.  



 

62 

 

14.2 Coastal Protection 

Mangroves play an essential role in the conservation of tropical coastlines because they stabilize the 

shoreline and act as a protective barrier against waves by reducing the wave energy. A number of 

variables need to be taken into consideration in determining the strength of coastal protection such as 

mangrove forest area, the type of species, the width of mangroves, and the geomorphological features 

of the coastal area. The shoreline protection services of mangrove ecosystems are particularly valuable 

during extreme weather events such as cyclones, typhoons and storms ( (Chong, 2005). 

Chong (2005) outlines two main types of cost-based methods: 

i. The expected damage avoided by maintaining the ecosystem’s protective functions, such as the 
cost of replacing infrastructure or the losses to productive value of land 

ii. The defensive expenditure required to replace the protective function of the ecosystem, such as 
the cost of construction and maintaining seawall or windbreak infrastructure 

In addition, the cost of relocating communities if protective functions are lost should also be considered  

(Chong, 2005). He further suggests that hedonic methods may be a better option to value by looking at 

the differences in price of land adjacent to mangroves as opposed to an area that has lost mangroves as 

a protective barrier or by considering the willingness to pay for protective functions. Using expected 

damage approach may tend to undervalue protective functions (Spaninks & van Buekening, 1997). On 

the other hand, defensive expenditure approaches may tend to over value the indirect use values, for 

example cost of maintaining protective infrastructure are greater than the benefits offered by original 

ecosystems (Baan, 1997). 

Figure 17: Recent construction of seawall following tsunami 
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Figure 18: Destruction of coastal area by tsunami and protection of coastal area by mangroves 

 

 

With extreme climatic events and natural disasters like floods and tsunami in the recent years, Chong’s 

suggestion that protective values could be better reflected by looking at protection against extreme 

weather events such as floods and tsunami as the risks are likely to increase. This suggestion is valid 

when considering protection against the backdrop of rapid climate change events. The report by World 

Bank (Bettencourt, Croad, & et.al, 2006) further reinforces this point for most Pacific Island countries 

that lie on the ‘Pacific Ring of Fire’. The study clearly points out that Pacific Islands need to strategically 

prepare themselves against such extreme events. The experience in Samoa also confirms this fact given 

that it has recently faced a tsunami, cyclone and flooding. In the context of Samoa, the suggestion by 

Chong (2005) is less applicable because people do not fully understand the value of mangroves as 

adding value to adjacent land properties. In fact, mangroves are being cleared to raise the value of 

property for development purposes. Secondly, the Willingness to Pay (WTP) therefore also becomes less 

valid because people do not fully understand the indirect services provided by mangroves. An earlier 

study also estimated the value of coastal protection in Samoa using a cost avoided approach to derive a 
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capitalized value of mangroves for coastal protection as ST$6,425,000 ( (Mohd-Shahwahid & McNally, 

2001). 

Given the above context and available information gathered during the study period including data from 

post-tsunami needs study following the earthquake and tsunami, value of mangroves acting as a 

protective barrier was assessed. The defensive expenditure approach using replacement cost by building 

a seawall has also beenused to show the variation in values by different approaches. The tsunami 

following the earthquake in Samoa on 29th September 2010 provided a glaring example of this 

experience which remains still vivid in the minds of the many Samoans living along the South Coast of 

Upolu Island. The highest swell of water was 11m in some parts which caused extensive damage and 

fatalities (Government of Samoa, 2009) According to the total value of disaster effects caused by 

tsunami in Samoa was estimated at ST$310 million or US$124.04 million. 

“All the seawall in the zone 7 & 8 were partially destroyed by tsunami and needed to be rehabilitated to 

prevent the water tide erosion” (Government of Samoa, 2009, p. 93). Based on the current price of 

seawall construction, the unit cost of seawall was estimated as ST$2 million/km2 with an estimated cost 

of ST$12.8 million for full recovery (Government of Samoa, 2009, p. 93). It is assumed that the whole of 

the coastline of the Safata district will need some sort of repair and reconstruction if there are no 

mangroves. Thus using the estimate of ST$2 million/km and with a coastline of 28.43km of distance, the 

cost of seawall construction would be around ST$56.86 million or about US$22.75 as the total 

expenditure.  

A study used actual data to argue that villages with wider mangroves experienced significantly fewer 

deaths than ones with narrower or no mangroves (Das & Vincent, 2009). The study noted that 

mangroves acted as bio shields with villages located behind them suffering less damage than one 

directly near the coast (Das & Vincent, 2009).  In a meta-analysis using 29 observations, the mean value 

of coastal protection was estimated at US$3,116 ha-1yr-1 with a range from US$10.45 ha-1yr-1 to $8,044 

ha-1yr-1 (Salem & Mercer, 2012). Using the mean value and the fact that all mangroves in Safata District 

are within the coastal zone area, the value transfer method would give this a value of US$922,430 or ST$ 

2,306,073 for coastal protection in the Safata District. This demonstrates that different methods of 

assessment can result in wide variation in the values derived for coastal protection. Avoided damages 

approach for example does not take into consideration the value of the injuries and fatalities, thus tends 

to underestimate the value of coastal protection. Given the above scenario, the value of coastal 

protection in Safata District can be said to range between ST$2.3 million to ST$56.86 million. This means 
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that damages avoided by having mangroves is estimated as ST$2.3 million (US $ 0.92m) while building 

sea wall would cost around ST$56.86 million (US $22.74m) if mangroves are destroyed. In taking the 

average of these costs the capitalized value of coastal protection is estimated as US$ 11.83 million. If the 

sea wall will have an estimated life of 20 years, then this is annual cost spread over this time period 

would be US$ 559,100 per year   

14.3 Sediment Trap 

Landuse managers are generally interested in the functional classification of mangrove forests to assist 

them in determining the likely value to society and how to wisely use and protect the area. Mangroves 

are classified into three groups: fringe mangroves as tide dominated; riverine as river dominated and 

interior as basin mangroves (Ewel, Twilley, & Ong, 1998). Depending on the type of mangrove, there 

may be substantial difference in hydrology, nutrient cycling and productivity. Productivity (generally 

measured by litter fall alone in these forests) is closely related to water turnover, with riverine greater 

than fringe greater than basin, because higher turnover is likely to mean: i) an increased supply of 

nutrients, silts, and clay; ii) less accumulation of toxic substances in pore water; and iii) greater aeration 

of soil matrix (Lugo & Snedaker, 1974 cited in Ewel, Twilley & Ong, 1998). Entire mangrove forests can 

trap and retain sediments generated in the uplands because of their location in the landscape. Basin 

swamps trap sediments, receiving the finest particles that are carried past riverine and fringe forests by 

floods and tides. They may also trap sediments deposited by runoff from uplands along the landward 

edge of the swamps  (Ewel, Twilley, & Ong, 1998). 

Removal of mangrove forests particularly along the banks of fringe and riverine mangrove forests open 

up vulnerable soils to erosion and offshore sediment deposition. Mangroves therefore have an 

important service function of controlling erosion. They help to trap sediments along the coastal beaches 

of the Safata district, thus providing clearer water with lower sediments. This in turn facilitates the use 

of coastal beaches for swimming and coral reefs for snorkelling and diving. This is important for the local 

economy since the Southern coastal area is heavily dependent on tourism as an important  source of 

income. Since valuation studies on this ecosystem service has been limited, this report uses benefit 

transfer method cited by Barbier et al (2011) to estimate the likely value of erosion control as a way of 

stabilizing sediments and soil retention in mangrove root system ( (Barbier, et al., 2011). They provide a 

case study from Thailand which used annualised replacement cost method in which the value was 

estimated as US$3,679 ha-1yr-1  (Sathirathai & Barbier, 2001). Adjusting this into Samoan currency and 

the price by accounting for inflation, gives an estimate of ST$2,698.40 ha-1yr-1. 
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US$3679 ha-1yr-1 = (ST$2.50/US$1) x US$3679 = 2001 unit value (ST$/ ha-1yr-1 )=ST$9,197.50 

2001 adjusted to purchasing power parity (ST$) = ST$9,197 x [GDP per capita (Samoa)/US GDP per 

capita] = $4,517/$49,965 = 0.090 *  

0.090 x ST$9197 =827.73 

2012 adjustment to PPP = CPI 2012/CPI2001 = 3.26 (6.2/1.9)** 

2012 adusted to purchasing power parity (ST$ ha-1yr-1) = $ST2,698.40 

*http://data.worldbank.org/indicator/NY.GDP.MKTP.CD.US$2012 

** http://knoema.com/atlas/samoa/CPI-Inflation 17 October 2013.  

Given that the size of mangrove forest coverage is 296.03 ha and assuming that the sediment trap 

function is uniform by the different types of mangroves, this would give an estimated value of about 

ST$798,807 for the Safata District per year. 

14.4 Water purification and waste assimilation 

Mangroves can absorb excess nutrients and sequester other pollutants from entering the water while 

enabling the export of large amounts of organic matter in the form of detritus by tidal currents to 

support the productivity of the adjacent coastal ecosystem. Mangroves can reduce the concentration of 

waterborne suspended solids. It may function as a sink, a filter or a transformer of the polluting 

substances according to their physical and chemical nature. Mangrove sediments act as an efficient trap 

for the immobilization of nutrients (in particular phosphorus) and heavy metals (Tam & Wong, 1993). 

Using benefit transfer method, Mohd-Shahwahid & McNally(2001: 46) estimated the water regulation 

function of Samoan forests as ST$3.78 per ha-1yr-1. Given that there has been greater awareness and 

improved data on the ecological functions of mangroves in the last decade, this study  therefore uses 

more recent data for estimating the value of Samoan mangroves using Salem and Mercer (2012)’s meta-

analysis report. Based on four observations, the mean value of water and air purification/waste 

assimiliation was estimated as US$4,748 ha-1yr-1 with a minimum value of US$12.43 ha-1yr-1 and 

maximum value of US$7,379 ha-1yr-1 (Salem & Mercer, 2012, p. 369). Using the mean value and adjusting 

this to purchasing power parity and inflation would give an estimated value of ST$6,623.46 ha-1yr-1. 

Using this estimate  to value this regulatory function of the Safata District mangroves gave a value of 

$1,960,742.86 per year. While the type and size of mangroves forest, its geography and its greater 

http://knoema.com/atlas/samoa/CPI-Inflation
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surrounding activities is important to determine the extent of water purification and waste assimilation 

services provided by the mangroves, it is assumed here that the contribution is the same for all 

mangrove types. This assumption is argued because in the Safata District, there are a number of 

freshwater natural springs adjacent to mangrove forests that provide an important source of water 

supply. Following the tsunami disaster and the 2012 flooding, people heavily relied on these natural 

springs for their water supply. The piped water system was damaged and it took some time before the 

public water supply  to many coastal homes were restored. During the interveiws, many informants 

expressed the vital importance of these natural spring water systems. 

US$4,748 ha-1yr-1 = (ST$2.50/US$1) x ST$11,870  

Adjusting to purchasing power parity (ST$) = ST$11,870 x [GDP per capita (Samoa)/US GDP per capita] = 
$4,517/$49,965 = 0.090 *  

0.090 x ST$11,870 = 1068.30 

2012 adjustment to PPP = CPI 2012(6.2)** 

(ST$ ha-1yr-1) = $ST6,623.46 

*http://data.worldbank.org/indicator/NY.GDP.MKTP.CD.US$2012 

** http://knoema.com/atlas/samoa/CPI-Inflation 17 October 2013.  

Figure 19: Natural springwater flowing adjacent to mangrove in Tafitoala 

 

http://knoema.com/atlas/samoa/CPI-Inflation
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Figure 20: Water quality maintenance supported by mangroves 

 

 

15. Existence Values  and other benefits of mangroves 
A number of studies provide comprehensive lists of the various direct and indirect uses as well as non-

use environmental goods and services of mangroves  globally and also in Samoa. Comprehensive lists of 

the various uses of mangroves with global case studies can be found in Ronnback (1999);  Sathirathai & 

Barbier(2001); Barbier & Strand (1998); Barbier, et. al (2011);  Kallesoe et. al (2008); Salem & Mercer 

(2012). The importance of mangroves and its uses in Samoa can be found in Schuster (1993); Iakopo  

(2006); Suluvale (.n.d); Fisk (2002); Enstrom (2009) and Boom-Nanai (n.d). 

Often contingent valuation techniques or stated preferences have been used to gauge the perceptions 

of people on existence values of ecosystem services such as cultural significance, spiritual, bequest, and 

aesthetic values. For example, O'Garra (2007) determined the cultural significance of coral reefs in the 

Navakavu Marine Managed Area in Fiji. While attempts were made to seek individual’s willingness to 

pay to protect mangroves, it became apparent during the study that this intrinsic value of Samoan 

mangrove could not possibly be monetized with a dollar value to reflect its importance because of the 

risk of under-valuing its critical role within the coastal landscape of the Island. While techniques for 

quantifying ecosystem services have advanced for some services such as through use of surrogate 
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market approaches, cost-based approaches and productivity changes, there are however a number of 

services that  still cannot be fully reflected by placing a monetary value. For example, in the case of 

Samoa which appears to be on the fringes of the tropical mangrove zone and thus has only 3 species. 

Mangroves are only found in certain parts of the two main islands, therefor the value should be 

reflective of the scarcity problem. If the richness of biodiversity factor is evaluated by the number of 

species and size of forests, this will not fare well for Samoa. However, the limited size and number 

should reflect the fragility and scarcity problem and thus the existence value in this respect should be 

much higher and seen as an ‘extremely valuable treasure’. 

Secondly, the Safata District has several small fale-type resorts for tourism related activities. Given the 

time constraint for the study compounded by lack of data and sensitivity of sharing business 

information, it was not possible to fully gauge the cultural significance of mangroves related to toursim 

activities. According to interviews, many of the mangrove walks or coastal based activities are not 

costed seperately either and are inclusive of all costs. However, this practice also can not be generalised 

for all resorts. Any assessment of existence value will therefore be grossly under-estimated if this 

component is not included in the assessment. 

Thirdly, due to poor record keeping on research and educational significance, the costs associated with 

research and educational experiences could not be ascertained. There is no central database for keeping 

records on the various mangrove-related research activities either by locals or foreigners in terms of any 

specific charges or costs. Furthermore, reflecting on the type of responses by the household interviews 

on individual’s willingess to contribute time or money in hypothetical situations, it became clear that 

estimating this component of the existence value will not be a true reflection of the current practice. 

According to key informant interveiws, following the tsunami and recent flooding, people are only 

beginning to become aware of the importance of mangroves. Schools and churches are now including 

environment management as a subject of discussion in their respective educational programmes. 

Mangrove management plans have existed in Samoa and in the Safata District for some time and cutting 

of mangroves under these plans are prohibited, but the study has indicated that people are still cutting 

mangroves and there is weak monitoring in most places. 

A good example of people’s ignorance seen during the study was the case of a villager in Sataoa 

following the construction of a seawall after the tsunami. As the seawall was being constructed where 

there were no mangroves or  where the mangroves were destroyed, this villager deliberately cut the 

coastal mangroves in front of his house so as to request the government agency for the extension and 
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construction of the seawall in front of his property. Given that the educational and research component 

of the existence value of mangroves is under-developed, it is likely that any current assessment will 

present an under-estimation of this value. 

Under the category of existence value of mangroves which includes such values as cultural, aesthetic, 

spiritual, educational and recreational values of mangroves, it can be argued that mangroves forests in 

Samoa hold a very high intrinsic value in this regard. Thus any estimate of mangroves values of Samoa 

should always reflect this qualitative value by articulating its significance to the local communities. For 

example, in the Pacific which includes Samoa, mangroves are also associated with traditional cultural 

values and are part of the customary landscape. Customary land, vanua in Fiji, for example, defines, 

amongst other things, the duty of care that people have towards each other, the future generation and 

the environment (Vuki, Naqasima, & Vave, 2000 cited in Lal, 2003: 824). Associations with their vanua or 

fonua provide the locals with cultural identity as to who they are. This is seen as a flow of cultural 

process values – a sense of cohesiveness, belonging, customs and obligations about reciprocity – 

charateristics which have been encapsulated in the term ‘the Pacific Way’ (Lal & Young, 2000; 

Tupouniua, 1980; Lal, 2003). Thus the dominance of subsistence fishery, extraction of medicinal 

products, use of wood products for craft all have an implicit cultural value that determine the way of life 

of the communities dependent on the mangroves. The significance of this invaluable cultural context 

cannot be easily monetised. 

In addition to the existence value, mangrove forests also serve as an important habitat for spawning, 

feeding and nursery area for a number of marine organisms. For example, a number of oceanic and reef 

fish spend their juvenile stages within the shallow  mangrove areas. For example, in Fiji and India, 

approximatley 60% of the commercially important coastal fish species are directly associated with 

mangrove environments  (Ronnback, 1999).  

Furthermore, mangrove forests also provide habitat for other important plants. For example, Fish (2002) 

states:“more than 80 species of plants found in the Sanaapu / Sataoa mangroves are used for 

medicine, and some species are valued as high quality building wood and carving wood (Intsia 

bijuga (Ifilele) and Terminalia richii (Malili) trees). The Malili fruits are also an important source of 

food for pigeons and flying foxes as well as other birds” (Fisk, 2002, p. 9). 
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16. Total Economic Value of Mangroves in Safata District 

This section of the report uses the methodology outlined in figure 2 to determine the total 

economic value (TEV) of the mangroves in the Safata District. The Concept of TEV is a useful one for 

keeping track of the wide range of complex and interrelated physical and value flows involved in 

valuing the natural environment. It reflects the use humans make of the natural environment (both 

through markets and informally) and also the value they may attribute to it unrelated to their 

current or future use. TEV consists of use and non-use values where use values can be either direct 

use or indirect use. 

Direct use values focus on consumptive use such as fish or timber harvested or by non-consumptive 

uses such as hiking or even as a garbage dumping ground. Indirect use value is when individuals 

derive benefit from the ecological services supported by the mangrove resources rather than 

actually using it. For example, flood control, carbon sequestration and watershed protection. Non-

use value is associated with benefits derived from knowing that the natural environment is 

maintained, i.e. its environmental quality to support its functions. Under the non-use values, other 

categories also exist as a sub-set such as bequest and existence values. Bequest value is associated 

with the knowledge that the natural environment will be passed on to the future generation while 

Existence value considers that ‘intrinsic’ value derived from knowing that ecosystem continues to 

exist whether it is used now or in the future. The option value of goods and services is another 

category that could be placed between use and non-use or as shown in figure 2. It may be part of 

use value depending on the objective of the person expressing the value such as when seen as an 

insurance for future use. Benefit is derived from keeping the option to use in future. For example, 

the technology may not be available or developed yet for its optimal use, thus as a precautionary 

approach, there is a delay in its use to avoid irreversible consequences such as genetic or 

pharmaceutical materials. This section therefore combines the various estimates to consider the 

aggregate economic value of the Safata District mangrove forests. 

 It must be stated at the outset that while there are several goods and services provided by the 

mangroves both in-situ and ex-situ, it is not possible to value all such components given the 

limitations of time and resources, technical and scientific knowledge gaps and  methodological 

constraints. In addition, the purpose of this valuation exercise is to better inform planners and 
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policy makers on the likely costs and benefits of coastal changes and with regards to use or 

conversion of mangroves against the backdrop of climate change and livelihoods risks.  

Consequently, following the terms of reference of this study, the TEV is determined by including the 

direct use of mangroves by including subsistence and commercial fisheries, firewood, timber and 

medicine. The indirect use includes an assessment of coastal protection, water treatment, carbon 

sequestration and sediment trap. Carbon sequestration here is seen as the potential future option 

value. 

TEV = DUm + IDUm 

DUm = Vsf + Vcf + Rfc + MPv + MPr 

IDUm = CSm +CPm +STm +WPm 

where: 

m = mangroves 
DUm = direct use of mangroves 
IDUm = indirect use of mangroves 
Vsf = value of subsistence fishery 
Vcf = commercial fishery 
Rfc = value of fish and fishery product consumed by resorts 
MPv = value of use of mangrove products by villages 
MPr = value of use of mangrove products by resorts  
CSm = value of carbon sequestration service 
CPm = value of coastal protection service 
STm = value of  sediment trap  service 
WPm = value of water purification service 

  

 

Applying the above to the 9 villages of the Safata District gives the following: 

Summary of the Direct Use and Indirect Use Value of Mangroves of the Safata District  

Vsf = value of subsistence fishery = ST$917,068.11 

Vcf = commercial fishery = ST$811,110.86      (Total fishery range = ST$1,484,800.46 - ST$2,004,075.73) 

Rfc = value of fish and fishery product consumed by resorts = ST$663,936.00 - ST$2,655,744.00 

MPv = value of use of mangrove products by villages = ST$164,072.73 
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MPr = value of use of mangrove products by resorts = ST$10,500.00 

CSm = value of carbon sequestration service = ST$3,389,661.96 - ST$6,076,312 

CPm = value of coastal protection service = (ST$2, 300,000 – ST$56,860,000) 

STm = value of  sediment trap  service =ST$798,807.00 

WPm = value of water purification service = ST$1,960,742.86 

 

Taking the lower value of fisheries and coastal protection, the total value of the mangroves can be said 

to be ST$ 11,689,589.12. While if the upper values of fisheries and coastal protection is considered, then 

this value is estimated as ST$71,447,322.43, thus giving a TEV of the Safata District as between 

ST$11.17m to ST$71.4 million or a mean value of ST$41.51m. 

 However, this TEV is an under-estimation of the true value because this doesnot include the existence 

and the options values of the mangroves. In considering the TEV per hectare of mangroves, the value is 

estimated to range between ST$39,487.85 per  hectare   -  ST$241,351.63 per hecatre or  US$15,795.14 

per hectare – US$96,540.65 per hectare  and with an average value of  ST$140,419.74 or US$56,167.90. 

The value of non-use such as coastal protection, carbon sequestration and  including water purification  

tend to dominate the cost components indicating the higher value of associated with the functional 

value of mangrove services. The direct use value of mangroves ranges from ST$2,32,308.46 – 

ST$4,834,392.46 per year or ST$ 7,848.22 ha-1yr-1  to ST$ 16,330.75 ha-1yr-1  or US$3,139.29 ha-1yr-1  – 

US$6,532.3 ha-1yr-1 . 

Using 2011 estimates of national government revenue and GDP2, the average TEV of mangroves in the 

Safata District represents about 2.7% of the total GDP of Samoa and 9.5% of government revenue. 

17. Preliminary Cost and Benefit Analysis  

Considering the uncertainity in the flow of annual benefits relating to carbon sequestration, and the lack 

of adequate scientific data on the mangroves  trees such as age, tree height,  soil carbon, etc, and 

uncertainty relating to costs associated with compliance measures to access carbon markets, this 

component of the potential value has been excluded from the cost benefit analysis. This is to prevent 

                                                           
2
  2011 total GDP – ST$1546.5 million, 2011/2012 Total Government Revenue – ST$438.5 million 

(http//www.sbs.gov.ws/index.php.option=com-content&view. (Accessed, 23 October 2013) 
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any distortion in the values that may either be an over-estimate or under-estimate  as part of this 

component of the TEV. It is also not clear at this stage when this value component would be realised. 

Thus this cost benefit analysis only  considers the actual current flow of annual net benefits. In doing so, 

the annual average cost of coastal protection is considered. In considering the flow of benefits from the 

mangroves in 10 to 20 years could be  said as: 

PV =   ∑(Bn/ (1+i)n
 )   

Present value of gross economic benefits of average TEV over n years at a discount rate of i where i is 

taken at three different discount rates – 5%, 10% and 15% is calculated. Table 30 reflects the value 

changes over different timelines – 10, 15 and 20 year period. The assumption here is changes in 

discount rates at different time periods will capture any general change that may take place in the 

economy. Thus, assuming that benefit flows are consistent, the value of mangroves at a discount rate of 

5% in 20 years is estimated to yield ST$ 85.76 million. A change in discount rate to higher rates such as 

15% over 20 years shows the value to be ST$ 43.07million.  

Table 30: Present Value of Gross benefits in ST$ (millions) from Mangroves of the Safata District using 
different Discount Rates 

Time Period Discount rate  

 5% 10% 15% 

10 years ST$ 53.14 ST$ 42.28 ST$ 43.54 

15 years ST$ 71.42 ST$ 52.34 ST$ 40.24 

20 years ST$ 85.76 ST$ 58.58 ST$ 43.07 

  

With and without Scenario 

In considering the change scenario for management planning, an analysis of the current situation 

(without change) to that of the desired management policy is considered (with change). Here the 

desired management policy is taken as having mangrove forest as a total protected area without any 

extractive (direct consumptive use) such as ban on harvesting of mangroves for firewood, poles and 

beams. 
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Without effective management 

While the Safata District mangrove has been under the Biodiversity Management Plan and already 

designated as a protected area, the study has revealed that harvesting for firewood and timber is still 

continuing. Since the biological rate of mangrove conversion has not been ascertained, the rate of 

extraction was thus determined by considering its relative value as a second best option. The value of 

direct use of mangroves was estimated as ST$174,572.73 which represents about 4% of the average 

total value. Therefore, the rate of loss of mangrove is assumed as 4%.  If 4% rate of annual harvest is 

considered, then the annual net benefit of mangroves are reduced by a factor of 4% with the 

assumption that decline will be linear. This is, however not the case in reality because of the complex 

ecological factors and other extreme climatic events of human development impacts which have non-

linear relationships. Table 31 presents the present value of gross benefits from mangroves with the 

assumption that the harvests of mangroves is resulting in an annual decline of 4% of the mangroves of 

the Safata District when at least 50% of the mangroves will be affected in 13 years’ time. 

Table 31: Present value of Gross Benefits (in ST$ millions) from mangroves of the Safata District using 
different Discount Rate over 13 Years with a 4% annual harvest of Mangroves 

Time Period Discount rate 

 5% 10% 15% 

13 years ST$ 48.29 ST$ 37.74 ST$ 30.51 

% Loss in value 25.2%  22.8% 20.6% 

 

Table 31 shows that with lower discount rates, the loss of value of mangroves will be much higher. 

Given that for mangrove ecosystems to function effectively and provide the necessary ecosystem 

services, a threshold of mangrove forest and continuous coverage is essential. Therefore, with current 

practice, a reduction of mangrove forest size and having only patches of mangroves will mean that it is 

most likely that the computed values will not be realized. 

Management Scenario  

If mangroves in the Safata District are to be protected with a total ban on harvesting of mangroves for 

either timber or firewood or coastal reclamation and development, then, it is likely that mangroves 

growth can gradually expand. These however need to be qualified as there can be other factors that can 
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undermine the growth such as natural environmental changes such as flooding and storms.   Table 32 

presents the results of the assumption that there is no harvesting or cutting or destruction of mangroves 

and that mangrove growth takes place at a rate of 1% (given that natural mangrove growth is slow). The 

growth in total value terms at 5% discount rate over 20 year period gives an increase in value from 

ST$85.7m to ST$ 88.14m or an increase of 2.8%. However, these values do not reflect the real growth in 

mangrove services which in some cases may be exponential once threshold levels of mangrove forests 

are maintained. 

Table 32: Value of Gross benefits (ST$ Millions) from mangroves of the Safata District at different 
periods with NO Direct Harvest of Mangroves 

Time Period Discount rate 

 5% 10% 15% 

10 years ST$ 54.04 ST$ 43.49 ST$ 36.14 

15 years ST$ 72.98 ST$ 54.74 ST$ 44.0 

20 years ST$ 88.14 ST$ 62.92 ST$ 51.12 

     

A more comprehensive costs and benefit analysis is needed to look at all costs associated with the 

establishment and management of an effective Mangrove Protected Area where harvesting or cutting 

and destruction of mangroves should not be allowed and keeping large intact mangrove areas as a 

necessary condition. The opportunity cost of carrying out such projects both in terms of direct costs 

including for formulation, development, and implementation and management of the project together 

with replacement cost for villagers and hotels, farmers and tourism industry and their alternatives must 

be taken into consideration against the long term benefits of coastal protection, fisheries and other non-

use benefits. This can also incorporate carbon sequestration benefits as well given that more effective 

management measures are going to be designed. 

18. Conclusion and Recommendations   

This study has highlighted the critical need for protection and preservation of mangroves in Samoa 

against the backdrop of increased vulnerability and risks related to climate change factors. Evidence 

from recent experiences in Samoa involving the tsunami and coastal flooding has revealed the high costs 
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associated with rehabilitation. In particular, mangroves in Samoa play a very critical role as a source of 

food and income and provide support for coastal protection and in water purification as well as if it 

remains healthy and intact, it can potentially obtain credits for carbon sequestration. Considering the 

values of the various goods and services of the mangroves, the study estimated  the direct use benefits 

to  range from ST$2,32,308.46 – ST$4,834,392.46 per year or ST$ 7,848.22 ha-1yr-1  to ST$ 16,330.75 ha-

1yr-1  or US$3,139.29 ha-1yr-1 – US$6,532.3 ha-1yr-1, this includes use of mangorve products and fisheries .  

In considering the TEV per hectare of mangroves as gross values, the value is estimated to range 

between ST$39,487.85 per hectare   -  ST$241,351.63 per hectare or  US$15,795.14 per hectare – 

US$96,540.65 per hectare-  and with an average value of  ST$140,419.74 per hectare   or US$56,167.90 

per hectare.This includes direct use and non-use value such as coastal protection, carbon sequestration, 

water purification and sediment trap.This TEV value however is an under-estimation of the true value 

because this doesnot include the existence and  cultural values of the mangroves. The average TEV of 

mangroves in the Safata District represents about 2.7% of the total GDP of Samoa and 9.5% of 

government revenue. This demonstrates in relative terms, the important value that should be placed on 

mangroves because in case of damage and destruction, it is ikely to cost government  the rough 

equivalent in costs for rehabilitation work. 

However, in terms of the current annual direct and indirect net  benefit  flows from the mangroves in 

the Safata District with an interest rate of 5% over 10 years, the value is estimated as ST$53.14 million 

and in 20 years time, this benefit is estimated to be ST$ 85.76 million. This value does not include the 

potential value of carbon sequestration but includes  the annual  capitalised value of coastal protection. 

The dilemma faced by Samoa is that in order to realize the above benefits, it has to have a good 

management programme that can ensure that mangroves remain as a healthy intact forest and not in 

patches. The latter is likely to compromise the benefits that can potentially accrue from the mangrove 

as an ‘ecological system’. 

Over the last decade the government, other non-state actors and the local communities have put in 

efforts to raise awareness of the importance of mangroves and to bring about effective management 

but the results have been somewhat mixed. 

This study raises alarm that if the current situation remains, mangrove forests are likely to be lost and 

unable to support the fishery or provide any effective coastal protection. There needs to be a careful 

stock take of all mangrove related studies and projects that have already been done to draw relevant 
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scientific and technical information and lessons to formulate an effective mangrove management and 

monitoring plan for Samoa. An integrated approach will be needed to bring about effective reforms that 

reflect both immediate and medium term action ranging from legislative reforms to greater advocacy to 

empowering of coastal communities including hotels & resorts, community leaders and the church.  

The role of the Matais embedded in the Fa’ Samoa system of village administration and the role of the 

the church and school should be further explored as providing the platform for any local community 

initiatives such as in replanting and rehabilitation work, enforcement and monitoring. It is also essential 

to recognise that any effective management programme will require legislative reform that focuses on 

incentive based mechanisms including a system of penalties that can act as effective deterrent for any 

violation. A combination of contemporary fines and village based mechanisms should be explored.  
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Figure 21: Members of the Samoan Field Team 
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20. Appendices 

20.1 Questionnaires – English and Samoan Translation 

 

Socio-economic survey on utilization and conservation of mangroves in 

Samoa 

 

  HOUSEHOLD QUESTIONNAIRE 

 

Questionnaire no:_____________ 

 

Date: ______________________ Time:__________________ 

Name of Interviewer:_____________________________ 

Village: Circle one 

Saanapu 1 

Sataoa 2 

Fusi 3 

Tafitoala 4 

Vaiusu 6 

Vailoa 7 

 

Section A: General Household and Demographic Information 
 

A.1. Tick gender of respondent:   

  

  

 

 

No. of people living in the household:   i. Male   ii.   Female 

 

4. Age structure of the household population:    

              Male                   Female 
No Age or year of 

birth 
No Age or year of 

birth 
1  1  

2  2  

3  3  

4  4  

5  5  

6  6  

7  7  

4. General household activities: 

1. No. of children in school    

2. No of household members in wage employment      
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3. No. of people fishing 

 

4. No of people in other activities (specify)___________   

 

 

6.a.  Which island are you originally from? ____________________________ 

        

    6.b.   In the given map, could you please sketch al the areas that you go to fish. 

 

II. Fishing Methods 

 

7. Do you fish inside the lagoon or on the reef and outer reef?    Yes                  No  

 

8.  What do you fish mainly for?        Own consumption                      sale          gift   

 

9. Do you use a boat or canoe for fishing?    

      a. boat  
       b. canoe    

       c.  both      

 

10. How many horsepower has the outboard engine (specify) _________hp. 

 

     11. Number of fishers that are usually on boat or canoe? ____________.  

 

    12. How often do you normally go out fishing? 

 

Every day    5 days/wk      4 day/wk 3 days/wk   2 days/wk     1 day/wk Others,(specify) 

                                                                                    ____________             
 

   

     13. Where do you fish most? (rank 1=most visited; 2= second most visited;  

 3= third most visited; 4= least most visited). 

  Reef              Lagoon Deep bottom Open Ocean  

 

 

14.  How much do you catch on a normal trip? _______lbs. 

  

 Size  A                 B            C                D           E 

 

Number: 

 

                                                

15. Type of fishing methods used 

 

Type of fishing 

methods used 

Frequency of 

Use (per wk.) 

Duration of 

trip ( length of 

average trip) 

Average 

catch (lbs.) 

per unit of 

Typical species 

composition 
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effort 

Te ororo     

Hook & line     

Gillnet     

Fish drive with 

net 

    

Cast net     

Metal Rod     

Spear (dive)     

Hand held spear     

Stone weirs     

Other (specify)     

     

 

 
16.   How many of the above techniques do you normally use during one fishing trip? 

______________________________________________________________________________

____________________________________. 

 

17. Which of the above techniques do you use only seasonally? (Explain the seasonal period). 

______________________________________________________________________________

______________________________________________________________________________

______________________________________. 

 

                               Marketing and Distribution 

 

18.    Do you sell your fish and other marine products? Yes  No  
  

19.      If yes, where do you sell your products? _______________________________________. 

 

20.      How often do you sell your fish and other marine products? 

  

  1month      1every/2 weeks     1/week 2 times a week     3/week Other 

(specify)_________              

                                                                                                                        
 

21. What fish species and how much do you normally sell for each time at what price?                                                                                  

 

 Name of species                       Amount/quantity (lbs)  Price $/lbs 

_______________________               _____________________               _________ 

_______________________               _____________________                 __________ 

_______________________               _____________________                 ____________ 

_______________________               _____________________                 ____________ 

_____________________               _____________________                 _____________ 

_______________________               _____________________                 ____________ 
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_______________________               _____________________                 ____________ 

_______________________               _____________________                 ____________ 

 

22.a. How many lbs of reef and lagoon fish do you give as gift to other people?_____lbs. 

     b.     How often (tick one) 

  1month      1every/2 weeks     1/week 2 times a week     3/week Other 

(specify)_________              

                                                                                                                        
 

 

   Consumption 

23. How many days in a normal week do you and your family eat the following? 

a. Fresh reef and lagoon fish                                         days/week 

    

1      2       3       4       5      6      7   other (specify)_________ 

 

b. Oceanic fish                                         days/week 

   1      2       3       4       5      6      7   other (specify)_________ 

. 

24. a. How many lbs. of reef and lagoon fish does your family normally eat in a day?______lbs. 

 

b.          How many lbs. of oceanic fisheries does your family normally eat in a day? 

_________lbs. 

  

c. How many lbs. of other marine products does your family eat normally in a day? 

 Canned fish_________ lbs.   or ______number 

 Other invertebrates_____ lbs.  or ______bags  or  ______number 

              

   Household Income Sources and Expenditure 

 

25. List all sources of household income per month. 

 

Fishing           ______________________________ 

Agriculture      ______________________________ 

Remittances________________________________ 

Wage labour_________________________________ 

Other (specify) _______________________________ 

 

26. List all costs related to Fishing: 

 

Variable costs    Average per trip   Average per 

week 

i. Fuel                                                              ________________                    

__________________ 

ii. Bait                                                            ________________                    

_____________________ 
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iii. Labour                                                    ___________________                

_____________________ 

iv. Oil & lubricants                                      ____________________              

_____________________ 

v. Repair & maintenance                            ___________________                 

____________________ 

vi. Ice                                                           __________________                  

____________________ 

vii. Others (specify)                                  ____________________               

____________________ 

 

 

 

 

Fixed Costs  Fixed Costs        Useful life and/or   Annual Depreciation (if 

applicable) 

i. Boat   _______________       __________________    _____________ 

ii. Fishing nets             _______________       _________________     _____________ 

iii. Fish traps               _______________        _________________     _____________ 

iv. Engine                    _______________       _________________     ______________ 

v. Esky/Ice box           _______________       _________________     ______________ 

vi. Freezer                   ________________    __________________   _______________ 

vii. License/registration    _______________       __________________   ______________ 

viii Others (specify)     ________________     __________________     ______________ 

 

27.   Details of Household Expenditure 

 

List all major typical household expenditures appropriately: 

 

Expenditure items Average Per week Average Per month 

Food & grocery    

Electricity   

Telephone/ internet   

School fees & 

educational costs 

  

Health & medical   

Transport   

Social obligations   

Church   

Other taxes (specify)   

 

         Management of the Fisheries 

 

28. Are there any specific rules that you need to follow when you are fishing? 

           i.  Yes.                 ii.   No.           iii. If yes, briefly explain. 
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i. Area limits ______________________________________________________________ 

ii. Size limits ______________________________________________________________ 

iii. Catch limits _____________________________________________________________ 

iv. Restrictions on fishing methods ______________________________________________ 

v. Others (specify) __________________________________________________________. 

 

29    Are you ever checked by the following people?    i.  Yes.           ii.  No.           

             iii. If yes, briefly explain. 

   a.    Fisheries officer _________________________________________ 

   b.    Local area Councilor _________________________________________________ 

   e.    Village elder (from your village) ______________________________ 

   f.      Village elder (headman from another village) _________________________ 

 

 

30.    Do you know of any fines or penalties that are imposed if a fisheries rule is violated? 

                    i. Yes.                 ii.   No.               iii. If yes, briefly give details. 

 

_______________________________________________________________________ 

 _____________________________________________________________________ 

 

31.  Do you have preference for any specific fishing grounds? 

Explain your answer. ___________________________________________________ 

_________________________________________________________________. 

 

  Perceptions of People and Opportunity Costs 

 

32. Suppose the Fisheries Department decided to close your fishing area and there is no 

fishing allowed for a period of 10 years, so that fish stocks become available in a healthy 

state in the future. 

How would you or your household try to get the money that you or your household 

usually earn from fisheries?  Indicate the first choice of alternative source of income. 

 

             i.  wage labour 

 

 

            ii.  agriculture 

 

 

iii. do own business 

  

 iv.                   Seafaring 

 

a. If involving in Wage labour 

 

32.1 Who from your house will seek employment? 
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Who Educational Level 

Primary Secondary Tertiary 

    

    

    

 

 

32.2 Where will the employment be sought? 

 

Who In the village Outside village Where? 

    

    

    

    

 

32.3 If the above people find a job where will they stay? 

 

Who Stay in the village Live elsewhere closer to work 

   

   

   

   

 

b. If involving in agriculture, answer the following. 

 

32.5 Does your household have a garden? 

 

   Yes   No 

 

 

 

 

32.6 If you need to produce to earn income, would you need more land? 

 

   Yes   No 

 

 

32.7 Is it possible to get more land that you need? 

 

   Yes   No 

 

 

32.8 What would you produce for selling and where? Give some details. 

 

 

c. If involving in own business, 
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32.9 What kind of business would you engage in? 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

____________ 

 

32.10  How much money do you need to set up the proposed business? 

_______________AUD$ 

 

32.11  Do you have this money – or somebody in your Household? 

 

Yes   No 

 

 

32.12.  If NO, where would you can get the money from? 

 

 Easy obtained Not sure Uncertain 

Loan from bank    

Borrow from own 

family  

   

Borrow from friends 

& relatives 

   

Borrow from 

middleman 

   

Other (specify)    

 

d. If involving in seafaring, answer the following questions?  

 

32.13 Do you have a Seafaring certificate?    Yes                  No     

   

If no, how much would it cost to get a training certificate? ___________AUD$ 

 

 

 

Environmental Attitudes and Knowledge 

 

33.  Besides fishing and collecting other marine products from the reef and lagoon, does 

your    household the marine environment for any other activities? 

Yes    No.    

 

34. If yes, what other activities does your household involve in? 

 (tick all that apply) 

 

Swimming 1 

Extracting sand 2 

Extracting coral 3 
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Cultural activities 4 

Others (specify) 5 

 6 

 

 

35.   Please tell me whether you agree or not with the following statement by saying whether you 

“strongly agree”, “agree”, “neither agree nor disagree”, “disagree” or “strongly disagree” and 

rate it on a scale of 1-5. “strongly agree”=5 to “strongly disagree” = 1. 

 

 Statements Rating 

1. “If people did not use the marine resources in your fishing areas, then 

it would not matter if they became degraded.” 

 

2. “We have a responsibility to protect our marine environment, even if 

costs us money.” 

 

3. “I mostly value the marine environment because it supports my 

family’s food needs.” 

 

4. “Even if my household did not use the marine environment, we would 

still have the responsibility to protect it for the future generations” 

 

5. “Our fishing grounds is not as bad as people say”  

 

 

 

36. Which of the following statements do you most agree with? 

 

“The most important reason for protecting 

our marine environment is …..” 

Tick one 

…. so my family can continue using it.”  

…. so that future generations can use it.”  

…. because it has a right to exist, even if 

no-one uses it.” 

 

…. so that the village can continue using it”  

 

  

 

 Willingness to Pay 

 

37. The reef and lagoon are very important habitats for fish and other marine products for the 

people of Kiribati. Imagine if there is a threat to the reef and lagoon areas which can destroy the 

future potential of the reefs to protect against strong waves and other benefits. 

 

In order to prevent such destruction, the village has decided to close off the fishing grounds to 

everyone. This means that no form of the above activities are allowed by the either the people of 

this village or other villages. By not using the fishing grounds now, the future benefits can be 

realized later.  
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Assume that you still have the same amount of income and food from other sources so your 

wellbeing remains the same. 

 

Further imagine that this restriction will only benefit the future generations. However, this will 

require the village to contribute time and money towards the conservation efforts. 

 

How much of your own time would you be willing to contribute towards conservation of your 

fishing grounds that will be beneficial for future generations? (Remember that your income 

levels do not change and you are not able to use the fishing grounds).  

 

How many hours (maximum time) per week would you be willing to contribute for the next 3 

years? Please be realistic with your time as you may have other things to do as well.  

 

Amount of time per week Maximum time willing to contribute 

Less than one hour per week  

1-3 hours per week  

Between 3 – 6 hours  

Between 6 – 9 hours  

Between 9 – 12 hours  

Between 12 -15 hours  

More: (Specify)__________  

 

38.   Suppose that instead of contributing time, you could contribute some money towards 

helping protect the fishing grounds for future generations. Would you prefer to donate 

money rather than time? 

(Remember you will not be able to use the area but your income would remain the same 

from other sources). 

i.     Yes                           ii.  No                         iii.   Not sure    

 

a. If, yes, how much maximum would you be willing to contribute each week for the next 3 

years? (Remember to be realistic as you have other expenses as well). 

  

  

Amount of money per week Maximum payment willing to 

contribute 

$1 per week  

Between $1-$2 per week  

Between $2 – $3 per week   

Between $3 – $5 per week  

Between $5 -$10 per week  

Between $10 - $20 per week  

More: (Specify)__________  

 

b. If, no, why you would not be willing to contribute money? 

______________________________________________________________________________
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______________________________________________________________________________

__. 

 

39. Do you have any questions? ______________________________________________ 

 

______________________________________________________________________________

_________________________________________________________________________. 

 

  THANK YOU VERY MUCH FOR YOUR TIME AND COOPERATION. 

 
Appendix: Google map of Mangrove area for the different villages.  
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SUESUEGA O LE TAUA, FAAOGAINA MA LE FAASAOINA O TOGATOGO I SAMOA 

 

PEPA FESILI MO FAATALATALANOAGA MA AIGA 

 

Numera o le Pepa Fesili: ___________ 

Aso: ______________________ Taimi:__________________ 

Matafaioi a le o loo talia fesili: __________________________________________ 

Suafa o le faatinoa le faatalatalanoaga:_____________________________ 

Nuu: (Lio) 

Saanapu 1 

Satoa 2 

Fausaga 3 

Fusi 4 

Tafitoala 5 

Vaiusu 6 

Vailoa 7 
 

VAEGA A: FAAMATALAGA FAALAUAITELE FAATATAU I AIGA  

A.1. Ituaiga tagata (tick):  

Alii 1 

Tamaitai 2 

 

A.2. Aofai o tagata o le aiga:   

Alii  

Tamaitai  

 

A.3. Tausaga o tagata o le aiga:    
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Tausaga Alii Tamaitai 

0-  14 tausaga   

15- 30 tausaga   

30 – 50 tausaga   

Sili atu 50 tausaga   

 

A.4. Matafaioi lautele a le aiga: 

1. Aofai o tagata o le aiga e faigaluega I galuega totogi   

2. Aofai o tagata e fagogota 

3. Aofai o tagata e le faigaluega 

4. Aofai o tagata e fai faatoaga 

 

5. Aofai o tagata I isi matafaioi (tau mai)____________________________ 
 

A.5. E fagota le tou aiga?   IOE  LEAI (A Leai, alu le D) 

A6.  Faailoga I le Faafanua nofoaga uma e masani ona e fagota ai. 

VAEGA B. TUPE MAUA MA TUPE FAAALU A LE AIGA  

B.1.  Alagatupe autu e 3 a le aiga (faatulaga mai le tele e oo I le laititi) (1, 2, 3) 

 

Faigafaiva  

Faatoaga  

Tupe mai aiga I fafo  

Galuega totogi leipa  

Isi (tau mai)  
 

B.2 O le a le tele o tupe (average) maua a lou aiga I le masina mai faatinoga o loo I luga? 
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1. Lalo o le $50/masina  2.  Lalo o le $50/masina  3.  Lalo o le $50/masina  

$50 - $100/masina  $50 - $100/masina  $50 - $100/masina  

$101 - $300/masina  $101 - $300/masina  $101 - $300/masina  

$301 - $500/masina  $301 - $500/masina  $301 - $500/masina  

$501 - $700/masina  $501 - $700/masina  $501 - $700/masina  

$701 - $1000/masina  $701 - $1000/masina  $701 - $1000/masina  

Sili atu I le 
$1000/masina 

 Sili atu I le 
$1000/masina 

 Sili atu I le 
$1000/masina 

 

 

B.3. Auiliiliga o Tupe Faaalu a le Aiga 

Lisi uma Vaega Autu e faaalu iai tupe a lou aiga: 

 Vaega e faaalu ai tupe Aofai (average) i le masina 

1 Meaai & oloa mo le aiga  

2 Eletise  

3 Telefoni/Initaneti  

4 Pili Aoga ma meaaoga  

5 Fomai ma fualaau  

6 Femalagaiga  

7 Faalavelave  

8 Mea Faalelotu  

9 Isi (faailoa mai)  

 

VAEGA C. FAIGAFAIVA MO IA FAITALA 

C.1. E fia (average) aso o le Vaiaso e fagogota ai le tou aiga? 

1 aso/vaiaso 1 

2 aso/vaiaso 2 

3 aso/vaiaso 3 

4 aso/vaiaso 4 

5 aso/vaiaso 5 

6 aso/vaiaso 6 
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C.2 O fea e masani ona fagota ai? (Faatulaga: 1= fagota soo ai; 2= tele taimi e fagota ai; 3= le tele le 

taimi e fagota ai ; 4= seasea fagota ai). 

Togatogo  

Vaega Pala  

Aau   

Aloalo  

Tuaau  

Sami loloto  
 

C.3 O a I’a e masani ona maua mai togatogo ma vaega pala? (Faatulaga: 1= maua I taimi uma; 2= 

tele ina maua; 3= e iai taimi; 4= seasea. 

Igoa o I’a Faatulaga 

Malauliapamoana  

Malaulisinasama  

Anae  

Tamala  

‘Ava’ava  

Mumu  

Ava  

Filoa-vai  

Ta’ulei a  

Ulula’oa  

Matu  

Vete  

Mutu  

Tu’u’u  

Aua  

Isi (tau mai)  
 

C.4. O a ituaiga meafagota e faaoga mo le fagotaina o nei I’a? 

Igoa o I’a Ituaiga Meafagota 

Malaulisinasama  

Anae  

Tamala  

‘Ava’ava  

Mumu  

Ava  

Filoa-vai  

Ta’ulei a  
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Ulula’oa  

Matu  

Vete  

Mutu  

Tu’u’u  

Aua  

Isi (tau mai)  

  

  

  
 

C.5 O le a le tele & lapopoa o I’a e masani ona maua I ou faiva mai togatogo ma vaega pala? (Faaoga 

siata o lapopoa o I’a) 

Lapoa (cm): Limatusi 
(1-10) 

Tapulima 
(11-20) 

Tulilima 
(21-50) 

Tauau 
(51-80) 

Sili atu tauau 
(81+) 

Aofai o I’a:      

Poo le mamafa I kg:      
 

C.6. O le a le tele & lapopoa o I’a e masani ona maua I ou faiva mai le aau, aloalo ma tuaau? (Faaoga 

siata o lapopoa o I’a) 

Lapoa (cm): Limatusi 
(1-10) 

Tapulima 
(11-20) 

Tulilima 
(21-50) 

Tauau 
(51-80) 

Sili atu tauau 
(81+) 

Aofai o I’a:      

Poo le mamafa I kg:      
 

C.7. Mo ia e maua mai togatogo ma vaega pala, o le a le tele o ia e faatau pe ai foi? (Fesootai QC5 

luga) 

 % faatau  

% ai e le aiga  

% foai (meaalofa)   
 

C.8 Mo I’a e maua mai le aau, aloalo ma tuaau, o le a le tele e faatau pe ai foi? (Fesootai QC6 luga) 

% faatau  

% ai e le aiga  

% foai (meaalofa)  
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C.9. E fia itula e alu ai ou faiva? (Faailoga) 

1-4 itula 1 

5-8 itula 2 

9- 12 itula 3 

Over 12 itula 4 
 

C.10. E fia le aofai o tupe atoa e mafai ona e maua mai lou faiva e tasi?  

Itiiti ifo I le $20 I le faiva 1 

Va o le $21 ma le $50 I le faiva 2 

Between $51 and $100 per trip 3 

Between $101 and $200 per trip 4 

Between 201 and $500 per trip 5 

Over $501 per trip 6 
 

C.11. E fia le aofai o tupe atoa sa maua mai I lou faiva mulimuli nei?___________. 

VAEGA D. FAIGAFAIVA MO PA’A 

D.1 E fagota e lou aiga pa’a? (faailoga) 

Ioe 1 

Leai 2 
 A LEAI, alu VAEGA E. 

D.2 O ai e masani na fagota pa’a I lou aiga? 

1 Tama  

2 Tina  

3 Atalii  

4 Afafine  
D.3 E faafia ona fagota pa’a I latou? 

Vaitaimi e fagota ai pa’a E le o se vaitaimi e fagota ai pa’a 

Tagata o le aiga 1-2 
taimi/vaiaso 

3-4 taimi 
/vaiaso 

Sili atu I le 
faa4/vaiaso 

1-2 taimi/vaiaso 3-4 taimi/vaiaso 

Tama      

Tina      

Atalii      

Afafine      

Isi      
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D.4 Faailoga I luga o le Faafanua vaega e asia soo e le tou aiga mo le fagotaina o pa’a? 

D.5 O a ituaiga pa’a e masani ona fagota e le tou aiga? (Faatulaga: 1= taimi uma; 2= fagota soo; 3= 

nisi taimi; 4= seasea. 

Pa’alimago  

‘U’a  

Gmete  

Isi (tau mai)  
  

D.6  O a ituaiga meafagota e masani ona faaoga e fagota ai nei pa’a? 

Igoa o le Pa’a Meafagota 

Pa’alimago  

‘U’a  

Gmete  

Isi (Tau mai)  
 

D.7 E fia pa’a e maua e le tagata I le faigapa’a e tasi? 

Vaitaimi e fagota ai pa’a E le o se vaitaimi e fagota ai pa’a 

Tagata o lou 
aiga 

4 -8 cm 
lautele o 
le atigi 

10 -14 cm 
lautele o 
le atigi 

Sili atu 14 
cm 
lautele o 
le atigi  

4 -8 cm 
lautele o 
le atigi 

10 -14 cm 
lautele o 
le atigi 

SIli atu 14 
cm lautele o 
le atigi 

Tama       

Tina       

Atalii       

Afafine       
Isi       

 

D.8 Mai paa e maua, e fia e faatau pe tausami? 

% faatau  

% ai e le aiga  

% foai (mealofa)  
 

D. 9. E fia itula e alu ai le faigapa’a e tasi? (Faailoga le tali fetaui) 

 Vaitaimi e fagota ai pa’a E le o le vaitaimi e fagota ai pa’a 

1-3 itula   
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4-6 itula   

Afa aso/Afa po   

Aso atoa/po atoa   
 

D.10. E fia le aofai o tupe uma e mafai ona maua e lou aiga I le faigapa’a e tasi?  

Lalo ifo $20 I le faiva 1 

Va o le $21 ma $50 I le faiva 2 

Va o le $51 ma $100 I le faiva 3 

Va o $101 ma $200 I le faiva 4 

Va o $201 ma $500 I le faiva 5 

Sili atu $501 I le faiva 6 
 

D.11. E fia le aofai o tupe uma sa maua mai I lau faigapa’a mulimuli nei?___________. 

D. 12.  E iai se tulafono mo le fagotaina o pa’a I le tou nuu? 

  

Ioe 1 

Leai 2 
 

D.13. Afai IOE, faamatala pe te manatu o loo lelei le tulafono pe leai, ae poo a foi 

mafuaaga?____________________________________________________________________________

_____________________________________________________________________________________

________________________________________________________________ 

D 14. E masani ona ave ni tou pa’a mo aiga I fafo? 

Ioe 1 

Leai 2 
 

D 15. Afai e IOE, faamatala pe fia ae pe faafia foi? 

_____________________________________________________________________________________

_____________________________________________________________________________________

________________________________________________________________. 

VAEGA E. FAIGAFAIVA MO FIGOTA MA ISI (e ese mai I’a ma pa’a) 
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E.1 E te ao figota mai se nofoaga se tasi e te filifilia I lea taimi, pe e te ao figota mai nofoaga e tele I 

lou faiva e tasi? Afai o lea, o a ia nofoaga? 

 Nofoaga Nao le pau lea o le nofoaga e 
filifilia mo le aogafigota (maka) 

Aofigota mai isi nofoaga faatasi ma 
le nofoaga autu (faatumu) 

1 Oneone (vaovao, lauoneone)   

2 Togatogo ma vaega pala   

3 Aau   

4 Vaitafe ma vaipuna   
E.2 Faamolemole tali le fesili mo nofoaga o togatogo ma vaega pala e te ao figota ai I ou faiva. 

 

1 E faafia ona e aofigota? _____________ taimi/vaiaso 

2 E te faaogaina se vaa? Taimi uma                Nisi taimi                        Leai 

3 O le a le taimi ete 
aofigota ai? 

Ao                              Po                                   Po & Ao   

4 O le a le umi o ou faiva?    ____________itula/faiva 

5 E fia masina I le tausaga e te aofigota ai?   _____________masina/tausaga 

 

E.3 O a ituaiga figota e te aoina pe a e fagota I togatogo ma vaega pala?   

 

Igoa o figota  Aofai/faiva Lapoa (avg) 
(cm) 

Aofai 
kg/faiva 

% Faaoga mo 

    % Taumafa % Faatau % Foai 

Sisi (uliuli)       

Tugane       

Pipi       

Tio       

Pae       

Asi       

Isi (tau mai)       
 

VAEGA F. TUPE FAAALU MA TAU O FAIGAFAIVA  
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F.1 E iai se vaa a lou aiga?  

Ioe 1 

Leai 2 
 

F.2 Afai IOE, o le a le ituaiga vaa? 

Fibreglass 1 

Laau 2 

Alumini 3 

Alia 4 

Vaaalo 5 
 

F.3 E fia le aofai o le penisini/suauu e faaoga mo le vaa I le faiva e tasi?__________lita. 

F.4 Lisi tau (average) mo faigafaiva ma le aoina o figota I le Vaiaso e tasi: 

 

Faigafaiva o I’a                               ($) Faigafaiva o Pa’a 
($) 

Figota ma Isi                 ($) 

1 Penisini  1 Penisini  1 Penisini  

2 Totogi o tagata  2 Totogi o tagata  2 Totogi o tagata  

3 Faaleleia o le vaa  3 Faaleleia o le vaa  3 Faaleleia o le vaa  

4 Meafagota  4 Meafagota  4 Meafagota  

5 Aisa  5 Aisa  5 Aisa  

6 Leai ni tupe alu  6 Leai ni tupe alu  6 Leai ni tupe alu  

7 Isi (tau mai)  7 Isi (tau mai)  7 Isi (tau mai)  

8   8   8   
 

VAEGA G: FAAOGAINA O TOGO 

G.1 Lisi vaega uma o loo faaaoga ai poo aoga o togo  

 Vaega o loo faaoga ai/Aoga Green mangroves Dry mangroves 

1 Faugafale:   

 laupapa   

 pou   

 beam   

2 Vailaau mo mai:   

 Pau & a’a   

 lau   

 fua & fatu   
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3 Ogalaau:    

 fafie   

4 Faailogaina o fanua:   

 Pa si’o fanua   

 Pa o le tuaoi   

5 Faigatogalaau:   

 faamatagofieina/siosiomaga 
meamata 

  

6 Isi (tau mai)   

G.2 E masani ona e seu manulele I togatogo? 

Ioe 1 

Leai 2 
A LEAI, alu G4 

G.3 A IOE, o a ia manulele, e faafia ae pe o le a foi le aofai e maua I le seuga e tasi? 

   

 Igoa o le 
manulele 

Seuga/masina Aofai (avg) o 
manulele/seuga 

1    

2    

3    

4    
 

G.4 E faafia ona e taina togatogo, ma e fia foi le aofai o pou I le fusi e tasi? 

  Taina o togo I lau taaga 
mulimuli nei 

Faafia I le 
masina ua tea 

  Aofai o fusi sa 
taina mulimuli nei 

Aofai o pou sa 
taina mulimuli nei 

  

1 Fafie     

2 Pou     

3 Amopou     

4 Faailogaina o tuaoi     

5 Isi     
 

G.5 O a isi laau e te faaogaina mo fafie poo pou mo lou fale? 

 Isi laau e faaoga mo fafie Isi laau faaoga mo pou I faugafale 

1   

2   

3   
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4   
 

G.6. O le a sau tau fuafua mo le kesi poo le karasini e te manaomia e sui ai le aofai o togo e te 

faaogaina/manaomia I le Vaiaso mo fafie o lau 

afi?___________________________________________________________________________

______________________________________________________________________________

____________________. 

VAEGA H. FILIFILIGA/MANAOGA MUAMUA O TAGATA MA AVANOA UA LE FAAOGAINA 

(OPPORTUNITY COST)  

H.1 Faapea la ua mananao le Matagaluega o Turisi ma Atinae o Nuu e tanu le togatogo o loo masani 

ona faaoga mai e le tou aiga. 

Faafefea la ona toe maua pe sailia  e oe poo lou aiga tupe sa masani ona maua mai faigafaiva I 

nofoaga o togatogo?  Faailoa mail au Filifiliga muamua mo isi alagatupe (maka le 1). 

1 Galuega leipa Alu I le Q.H2 - H4  

2 Faigafaatoaga Alu I le QH5 - H8  

3 Au oe lava galuega Alu I le QH9 - H12  

4 Tupe mai fafo  

5 Isi (tau mai)  

 

H.2 Afai o galuega leipa 

O ai o lou aiga o le a saili galuega?________________________ 

O lea le maualuga o aoaoga a lea tagata o lou aiga? 

1 Aoga tulagalua 

2 Kolisi 

3 Univesete 

4 Lei aoga 

  

H.3 O fea o le a saili ai se galuega?  

1 Totonu o le nuu 

2 Fafo atu o le nuu/Apia 

 

H.4 Afai ae maua se galuega a lea tagata o lou aiga I fafo atu o le nuu, o fea la e nofo ai? 
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1 Nofo I le nuu ma tausavali I aso uma 

2 Nofo I auaiga latalata I le mea o loo faigaluega ai 

3 Nofo I se fale totogi I Apia 

 

H.5 Afai o faigafaatoaga, tali fesili I lalo. 

 E iai se togalaau aina o le tou aiga? 

Ioe 1 

Leai 2 
 

H.6 Afai e te manao e toto ni fualaauaina e saili ai tupe, e te manaomia nisi fanua? 

Ioe 1 

Leai 2 
 

H.7 Afai IOE, e mafai la ona maua nisi fanua e pei ona e manaomia? 

Ioe 1 

Leai 2 
 

H.8 O a au fualaauaina e toto ma faatau, ae o fea foi e faatau ai? 

Faamatala._____________________________________________________________________

________________________________________________________. 

H.9 Afai e te fuafua e fai sa oe lava pisinisi, o le a le ituaiga pisinisi? 

_____________________________________________________________________________________

__________________________________________________________. 

H.10. E fia se tupe e te manaomia e amata ai lau pisinisi? _______________ST $ 

H.11 O iai ia te oe poo sesi tagata o lou aiga lea tupe? 

  

Ioe 1 

Leai 2 
 

H.12.  Afai e LEAI, o fea o le a aumai ai lea tupe? 
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  Faigofie ona 
maua 

Le o mautinoa Leiloa 

1 Nono mai le faletupe    

2 Aitalafu mai I lou aiga    

3 Aitalafu mai I au uo ma auaiga    

4 Tupe mai fafo    
 

VAEGA I. AMIO MA LE SILAFIA E FAATATAU I LE SIOSIOMAGA 

I.1 E ese mai fagotaga ma le aoina o figota ma isi meaola o le togatogo, e iai nisi galuega e faatino e lou 

aiga, poo nisi mea e faalagolago ai I le togatogo? 

Ioe 1 

Leai 2 
 

A LEAI, alu I.3. 

I.2 Afai IOE, o a nei galuega poo isi mea e faalagolago ai I le togatogo? 

 (maka uma mea e fetaui) 

Tafaoga/malologa faasiligamalosi 1 

Faiga faaleaganuu 2 

Aumai ai vai magalo 3 

Isi (tau mai)  4 

 

I.3  Faamolemole tau mai pe e te IOEINA pe LEAI faaupuga o loo I lalo (faatulaga mai le 1-5 amata 

mai 5 = malie atoatoa e oo I le 1=matua le malie. 

 

 Faaupuga                                    Faatulagaga 

  Matua le 

IOEINA 

Le iloa IOEINA IOEINA 

atoatoa 

1. “Ana le faaogaina e tagata nofoaga o togatogo, semanu e le afaina 

lava le faaleagaina e atinae faia I nofoaga lata I le sami” 
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2. “E iai le tatou matafaioi I le puipuiga o le siosiomaga o tatou 

togatogo, tusa lava pe alu ai tatou tupe.” 

    

3. “E taua tele ia te au togatogo ona o loo faalagolago iai lou aiga mo 

ia, pa’a ma isi meaai o le sami.” 

    

4. “Tusa lava pe e lei faaogaina e le matou aiga le togatogo ma ona 

punaoa, e faaauau pea la matou matafaioi o le puipuia lelei mo 

matou tupulaga o le lumanai” 

    

5. “O se mataupu mamafa faafitauli o le siosiomaga I matou 

togatogo” 

    

 

I.4 O fea o faaupuga I lalo e te matua malie atoatoa iai? 

 

“O le mafuaaga autu e ala ai ona puipui matou togatogo o le …..” Maka le tasi 

…. Ia faaauau ai ona faaoga e lou aiga.”  

…. Ia mafai ona faaoga e tupulaga I le lumanai.”  

…. Aua e tatau lava ona iai togatogo, tusa lava pe le faaogaina e sesi.”  

…. Ia faaauau ai ona faaoga e lou nuu ma ona tagata”  

  

VAEGA J. NAUNAU E FAATINO PUIPUIGA O TOGATOGO 

 

J.1 O togatogo o nofoaga taua/aoga tele mo I’a ma figota mo le tausiga o tagata Samoa.  Faapea la 

e iai se faafitauli I le togatogo e ono aafia ai puipuiga o le nuu I galu malolosi ma palapala tafia. 

 

Ina ia mafai ona taofia ia aafiaga, ua filifili le nuu e puipui nofoaga o togatogo e ala I le faailogaina o 

vaega o le togatogo e faasa ona soli pe uia.  O lona uiga o le a faasaina uma gaiaoiga e pei o le taina I lalo 

poo le fagotaina e tagata o le nuu poo nuu tuaoi.  O faaiuga/aafiaga lelei o nei puipuiga o le a iloa I le 

lumanai. 

Faapea la o loo tutusa lava tupe maua ma meaai e te maua mai isi auala ia faatumauina ai pea le lelei o 

le tausiga o lou soifua.  O le isi mea, faapea la o nei puipuiga o le a faamanuiaina ai lava nao tupulaga o 
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le lumanai.  Peitai, o le a manaomia ai le fesoasoani a le nuu I tulaga o tupe ma le taimi mo galuega toe 

faaleleia ma le faasao o togatogo. 

O le a le tele o lou taimi e te manao e faaalu I ia galuega e faamanuiaina ai tupulaga o le lumanai? 

(Manatua e leo suia au tupe maua tusa lava pe ua e le toe faaogaina togatogo).  

O le a le tele o itula (tele o le taimi) I le Vaiaso o le a e manao e faaalu mo lesi 3 tausaga? (Faamolemole 

ia moni lau tali ona e iai foi isi au feau e fai).  

 

 Tele o le taimi I le vaiaso Aofai o lou taimi e te manao e faaalu 

1 Lalo ifo o le itula I le vaiaso  

2 1-3 itula I le vaiaso  

3 Va o le 3 – 6 itula  

4 Va o le 6 – 9 itula  

5 Va o le 9 – 12 itula  

6 Va o le 12 -15 itula  

7 Isi: (tau mai)__________  

 

J.2 Faapea la e te manao e faaalu au tupe ae le o lou taimi I le puipuiga o le togatogo mo tupulaga o 

le lumanai.  E te manao e faaalu au tupe nai lo lou taimi? 

(Manatua e te le o toe faaogaina togatogo ae o loo tutusa lava au tupe maua mai isi auala ma 

tupe maua mai togatogo). 

 

Ioe 1 

Leai 2 

Le mautinoa 3 
 

J.3 Afai IOE, o le a le tele o le tupe e te manao e foai I vaiaso taitasi mo lesi 3 tausaga? 

(Faamolemole ia moni lau tali aua e iai isi vaega e faaalu ai foi au tupe). 

   

 Aofai o le tupe/vaiaso Tele o le tupe e te manao e foai 
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1 $1 i le vaiaso  

2 Va $1-$2 I le vaiaso  

3 Va $2 – $3 I le vaiaso   

4 Va $3 – $5 I le vaiaso  

5 Va $5 -$10 I le vaiaso  

6 Va $10 - $20 I le vaiaso  

7 Isi: (Tau mai)__________  

 

J.4 Afai e LEAI, aisea e te le fia foai ai? 

_____________________________________________________________________________________

_______________________________________________________________________ 

 

J.5. E iai ni au fesili? ______________________________________________ 

_____________________________________________________________________________________

_________________________________________________________. 

 

FAAFETAI LAVA MO LOU TAIMI MA LE TALIINA O FESILI 
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Questionniare - 2 

Socio-economic Assessment onuse of Mangroves in Samoa 

 

Village Matai/ Headman/ Key Informant Questionnaire 

 

 Community Structure, Organization & Decision making 

 

1. Name of the Village_____________________________ 

2. Respondent Title_______________________________ 

3. Village Population______________________________ 

4. Date of Interview___________________ 

 

A1. Briefly describe the leadership structure of your village (community).

 _________________________________________ 

_____________________________________________________________

_____________________________________________________________

___________________________________. 

 

A2. In this village, do people belong to the same kinship 

group?(Explain)___________________________________________________

________________________________________________________________

_______________________________________ 
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A3. If people in the village are from different places, how is 

thisdistinguished?_________________________________________________

_____________________________________________. 

 

A4. Is there any legal or formal status of the leader? 

(Brieflyexplain)____________________________________________________ 

___________________________________________________. 

 

A5.  How often do people meet and on what occasions do they meet as a 

community group?__________________________________ 

___________________________________________________________________

___________________________________________________________________

_______________________________________________. 

A6. How are instructions passed down to people to achieve the desired action 

or outcome of village decision? ____________________ 

________________________________________________________________

________________________________________________________________

___________________________________________. 

A7. Do women participate in the decision making? Explain briefly the type of 

decisions that they are involved in. 

________________________________________________________________

_____________________________________________________. 

A8. Could you briefly explain about migration of people in and out of the 

village? ____________________________________________________ 

___________________________________________________________ 
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A9. Do all families benefit from some form of remittances in your village or 

community? (Explain in detail)_________________________________ 

_____________________________________________________________ 

___________________________________________________________________

________________________________________________. 

A.10 What are some of forms of aid or assistance received by government or 

other donors and whether all families benefit from it or not?__________ 

____________________________________________________________ 

___________________________________________________________. 

B. Mangrove management 

B1. Is there any mangrove management committee in your community?  

Yes 1 go to B.2 

No 2  

 

B2. Explain how the Committee was set up, who are members and what is their 

task?_________________________________________ 

_____________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

____________________________________________________________. 

B3. Is there any other community/ village resource management plan? 

(Explain)________________________________________________ 

________________________________________________________ 
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___________________________________. 

B4. Can you briefly describe the ownership pattern of the mangrove areas 

(both landward and seaward sections)_______________________________ 

____________________________________________________________ 

_________________________________________________________. 

C. Fishing Activities 

C1. How many fishers are there in this village?  

 

i.  Full-time__________      ii. Part-time ______________ 

 

iii. Subsistence __________   iii. Commercial ____________. 

C2. No. of household with fishing vessels:  

i.  Canoes______ ii.  Outboard ________  

i. Alia catamaran _______  iv. Other (specify)_________. 
 

C3. What are the main methods of fishing carried out by fishers from this 

village? (indicate order of use from most widely used to least widely used).  

 1. most of the time; 2. occasionally; 3. sometimes only 4. rarely. 5.on special occasions only; 6. 

never used. 

Type of fishing methods used Frequency of Use  (list no) 

Gleaning   

Hook & line   

Gillnet   

Fish drive with nets   
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Cast net   

Metal Rod   

Spear (dive)   

Hand held spear   

Stone weirs   

Other (specify)   

   

 

C4. What sort of village rules and regulations people need to follow when they 

are fishing? ____________________________________________ 

________________________________________________________________

________________________________________________________________

________________________________________________. 

C5. Does the village have any defined fishing boundaries? Explain. (who defines 

the boundaries, are there any traditional taboos, belief systems, are these 

followed? 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

___________________ 

C6. If someone wants to fish to sell part of his or her catch, is there any 

procedure that needs to be permission?________________________ 

________________________________________________________________

_____________________________________________________. 

 

C7. How are fishing activities of the village monitored? ________________ 
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___________________________________________________________________

____________________________________________________. 

C8.  Explain how a violation is handled? _____________________________ 

___________________________________________________________________

__________________________________________________. 

C9.  Are there any traditional means of resolving conflicts? If so, is this effective? 

Briefly explain the circumstances and level of effectiveness.  

___________________________________________________________________

___________________________________________________________________

_______________________________________. 

D. Crabbing Activities 

D1. How many households are catching crabs? 

 Frequency No of Households 

1. > 3 times a week  

2 1-2 times a week  

3 Once in two weeks  

4 Once in a month  

5 Other (specify)  

 

D2. In your view, how many households are selling crabs? 

Regularly 1  

Occasionally 2  
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D.3 Are people sending crabs overseas to their relatives? (Explain, how often 

and how much)__________________________________________ 

___________________________________________________. 

E. Spring water use 

E1. Is there spring water close to mangrove areas?  

Yes 1  Go to 2 

No 2  

 

E2. How many springs and show the location on the map? 

 ____________________________________. 

E3. How many people are using spring water from the community? 

 __________________________________. 

E4. If there is no spring water, where will people get their water from? 

 ______________________________________. 

E5. What would be the likely cost of this alternative source? 

 _____________________________________________. 

F. Swimming 

F1. In the map show where people usually go swimming. 

F2. Is there any flooding in the coastal areas? 

   

Yes 1  

No 2  
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F3. Is there certain areas where people do not swim because of sediments 

after flooding?   

Yes 1  

No 2  

 

F4. Could you please mark those areas in the map where swimming is not 

possible? 

G. Perceptions and views of the Village informant 

 

G1. What do you see as the major threats faced by the surrounding mangroves?  

___________________________________________________________________

___________________________________________________________________

_____. 

G2. .In your view, how can the village overcome such problems? 

___________________________________________________________________

__________________________________________________________________. 

G3.  Do you have any questions or other comments? 

___________________________________________________________________

__________________________________________________. 

 THANK YOU FOR YOUR TIME AND COOPERATION 
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SUESUEGA O LE TAUA, FAAOGAINA MA LE FAASAOINA O TOGATOGO I SAMOA 

 

PEPA FESILI MO FAATALATALANOAGA MA MATAI/TAITAI O NUU 

 

1. Igoa o le nuu_____________________________ 

2. Suafa o le talifesili_______________________________ 

3. Aofai o tagata o le nuu______________________________ 

4. Aso o le faatalatalanoaga ___________________ 

 

A. VAEGA ESEESE, FAATULAGAGA & FAIGA FILIFILIGA I TOTONU O LE NUU 
 

A1. Faamatala vaega eseese o le taitaiga/pulega I le tou nuu.

 _____________________________________________________________ 

______________________________________________________________________________

____________________________________________ 

 

A2. E auaiga uma tagata o le tou nuu? (Faamatala) 

_____________________________________________________________________________________

__________________________________________________________________________________

___________________________ 

 

A3. Afai o tagata o lou nuu e eseese nofoaga e omai ai, e faafefea ona iloa le 

eseesega?_________________________________________________________________________

______________________________________________. 

 

A4. E iai se tulaga aloaia faaletulafono o le taitai o le nuu? (Faamatala manino) 

_____________________________________________________________________________________

__________________________________________________________________________________ 

_______________________________________________________________. 
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A5.  E faafia ona feiloai le nuu (poo vaega taitasi) ae o a foi mafuaaga e ala ai ona feiloai? 

__________________________________________________________________ 

_____________________________________________________________________________________

____________________________________________________________________________________. 

 

A6. E faafefea ona oo faatonuga I tagata lautele ina ia faatino tulaga ua tasi iai faaiuga a le nuu? 

__________________________________________________ 

__________________________________________________________________________________

_________________________________________________________________________________. 

 

A7. E fai e tina ni faaiuga I totonu o le nuu? Faamatala manino nei ituaiga filifiliga. 

__________________________________________________________________________________

___________________________________. 

 

A8. E mafai ona e faamatala tulaga o le feme’iaiga o tagata o lou nuu (o I fafo/isi nuu ma toe omai I 

totonu)? 

_____________________________________________________________________________________

_____________________________________________________________________________________

______________________ 

 

A9. E tofu uma tagata o le tou nuu ma aiga I fafo o loo lafo mai ai tupe? (Faamatala 

manino)__________________________________________________ 

__________________________________________________________________ 

_____________________________________________________________________________________

______________________________. 

 

A.10 O a ituaiga faamanuiaga o loo maua mai e le tou nuu I le malo poo isi faalapotopotoga, ae o 

faamanuiaina uma ai aiga pe leai?______________________ 

__________________________________________________________________ 
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___________________________________________________________. 

 

B. PULEA & VAAIA O TOGATOGO 

 

B1. E iai se komiti e vaaia ma pulea togatogo I le tou nuu? 

   

Ioe 1 alu le B.2 

Leai 2  

 

B2. Faamatala pe faafefea ona faatuina lea komiti, o ai sui, ae o le a foi a latou 

matafaioi?_____________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________. 

B3. E iai se tusi Taiala mo togatogo poo isi punaoa o le nuu? (Faamatala) 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________. 

 

B4. O ai e umia ma pulea nofoaga o togatogo (paumatu ma le sami) I le tou nuu. (Faamatala) 

__________________________________________________________________ 

__________________________________________________________________ 

_________________________________________________________________. 

 

C. FAIGAFAIVA 
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C1. E fia ni tagata fagogota/faifaiva I le tou nuu?  

 

i.  Taimi uma__________      ii. Le o taimi uma ______________ 

 

iii. Fagota mo tausamiga __________   iii. Fagota e faatau ____________. 

 

C2. Aofai o aiga e iai vaa fagota:  

 

i.  Paopao______ ii.  Vaa afi ________  

 

iii. Alia _______  iv. Isi (tau mai)_________. 
 

 

 

C3. O a meafagota/metotia autu e faaogaina e faifaiva o le tou nuu? (Faatulaga mai metotia e tele 

tagata latou te faaogaina e oo I metotia e laity tagata e faaogaina). 1=taimi uma; 2=tele o taimi; 

3=nisi taimi; 4=seasea; 5=nao taimi faapitoa; 6=le faaogaina lava. 

 

Ituaiga metotia/meafagota Faafia ona faaoga  (lisi le numera) 

Ao faaoga lima   

Laina & laina   

Upega tatao   

Pa I’a faaoga ai neti   

Upega lafo   

Tao uamea   

Matatao (molu)   
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Tao velo   

Tu’u maa   

Isi (tau mai)   

   

 

C4. O a tulafono ma taiala a le tou nuu e tatau ona usitaia e tagata pea o e fagogota? 

_______________________________________________________ 

__________________________________________________________________________________

__________________________________________________________________________________

____________. 

 

C5. E iai ni vaega o le sami I le tou nuu e faapitoa lava mo fagotaga? Faamatala. (o ai e faasinoa nei 

vaega, e iai ni tulafono poo talitonuga faaleaganuu, o usitaia nei tulafono? 

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

_____________________________ 

C6. Afai e manao se tasi e fagota ma faatau se vaega o le faiva, e iai ni tulaga e tatau ona mulimulitaia 

mo se faatanaga?________________________________ 

__________________________________________________________________________________

___________________________________. 

 

C7. E faafefea ona vaavaaia faigafaiva I le tou nuu? ______________________ 

_____________________________________________________________________________________

__________________________________. 

 

C8.  E faafefea ona foia se soligatulafono? Faamatala. 

__________________________________________________________________ 

_____________________________________________________________________________________

________________________________. 
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C9.  E iai ni auala faaleaganuu e foia ai faafitauli? Afai e iai, o aoga? Faamatala ni faataitaiga.  

_____________________________________________________________________________________

____________________________________________________________________________________. 

 

D. FAIGA PA’A 

 

D1. E fia ni aiga e fagota pa’a? 

 

  Faafia Aofai o aiga 

1. > 3 taimi/Vaiaso  

2 1-2 taimi/Vaiaso  

3 Faatasi/Vaiaso  

4 Faatasi/masina  

5 Isi (tau mai)  

 

D2. I lou silafia, e fia ni aiga o loo fautauina pa’a? 

   

Aso uma 1  

Nao ni nai aso 2  

 

D.3 E ave e nei tagata pa’a mo latou aiga I fafo? (Faamatala, e faafia ae o le a le 

tele)_______________________________________________________________ 

_________________________________________________________________. 

 

E. FAAOGAINA O VAIPUNA 
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E1. E iai se vaipuna latalata I togatogo? 

  

Ioe 1  Alu I le 2 

Leai 2  

 

E2. E fia vaipuna? Faasino nofoaga o iai I luga o le faafanua? 

 ____________________________________. 

 

E3. E toafia tagata o le nuu o loo faaogaina nei vaipuna? 

 __________________________________. 

 

E4. Afai e leai se vaipuna, o fea e aumai ai vai a tagata? 

 

 ______________________________________. 

 

E5. E fia se tau o le aumaia o vai nei? 

 _____________________________________________. 

 

 

F. FEAUSIGA/TAELEGA 

 

F1. Faailoga I le faafanua nofoaga e masani ona taeele ai tagata. 

 

F2. E masani ona lolovaia talafatai o le tou nuu? 
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Ioe 1  

Leai 2  

F3. E iai ni vaega e le taeele ai tagata ona o le palapala pea maea tafega/lologa? 

    

Ioe 1  

Leai 2  

 

F4. Faailoga nei vaega I le faafanua. 

 

G. MANATU/SILAFIA O LE TALI FESILI 

 

G1. O le a se faafitauli ogaoga o loo aafia ai togatogo I lou silafia?  

_____________________________________________________________________________________

_____________________________________________________________________________________

___________________________________________________________________________________. 

 

G2. E faafefea ona foia e le nuu lenei faafitauli I lou silafia? 

_____________________________________________________________________________________

__________________________________________________. 

 

G3.  E iai sau fesili poo sou manatu? 

_____________________________________________________________________________________

________________________________. 

 

FAAFETAI LAVA MO LOU TAIMI 

 


