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EXECUTIVE SUMMARY 
 
Background 
 

The evolution of the Samoan Alia fishery resulted in what was largely regarded as one of 
the most successful small-scale fisheries in the Pacific Islands, and one of the few 
artisanal fisheries in the world that could profitably supply tuna for canning. 
 

At its peak in 1998, the fishery involved some 200 vessels, directly employing around 
1,000 fishermen.  However, by 2004, the number of active alias had declined 
significantly to two, with the bulk of Samoa’s tuna catch being taken by 14 large 
longliners of 12.5 – 20.5 metres or more in length (MAF 2007). 
 
A number of steps have been taken by the Samoan Government to try to preserve and 
revitalize the Alia fishery through fishery management, fiscal measures and development 
assistance.   
 
Interactions between commercial and small-scale fisheries, like that for the Samoan 
longline fishery, are an issue world wide.  In the Pacific Islands, tuna management and 
development strategies have been proposed, or are in place, in most countries with 
commercial longline fisheries to protect the interests of small scale operations.  
However, to date none of these strategies have been objectively evaluated to determine 
if they work, and if so, at what cost or benefit to the wider community. 
 
The objective of this study is to use Samoa’s Alia fishery as a case study to assess the 
economic benefits of small-scale fisheries in the Pacific Islands.   
 
A number of key biological, technical, financial and economic issues relating to the alia 
fishery (and the Samoan longline fishery as a whole) are explored in this study, with 
policy implications discussed regarding the future of the alia fishery.   
 
This study is based on a survey of Samoan longline fishery licence holders conducted by 
FFA and facilitated by Samoa’s Ministry of Agriculture and Fisheries from October 9 – 
20, 2006.  Survey data was collected for eleven (11) alias (based in Apia, rural-Upolu 
and Savaii) and ten (10) larger commercial vessels for the 2006 fishing season. 
 
Biological Issues 
 
From 2003 – 2005, the Samoan longline fishery experienced a significant decline in 
catch rates, which caused financial hardship for many longline fishing operations, 
particularly alias.  A number of factors have been cited as potential causes of reduced 
catch rates in Samoa’s longline fishery, including oceanographic factors, general stock 
depletion and localized depletion. 
 
The most recent stock assessment of South Pacific albacore conducted by SPC 
(Langley and Hampton 2006) indicates that on a regional scale the stock is in a healthy 
state – the albacore stock is not overfished, nor is overfishing occurring. Hence, it is 
likely that decreased catch rates for the Samoan longline fishery are not related to 
general overall stock depletion in the region. 
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As the density of fishing effort in Samoa’s EEZ is high, given that Samoan longline 
operations are licenced only to fish in Samoa’s small EEZ, it is likely that an increased 
level of fishing effort has resulted in localized depletion.  This may have been 
exacerbated by oceanographic conditions, causing limited replenishment of fish in 
Samoa’s EEZ. 
 
The results of an analysis conducted by SPC indicated that there is a strong correlation 
in the catch rate of albacore with a number of important indicators of the prevailing 
oceanographic conditions (particularly sea surface temperature and sea surface height).   
 
Use of bio-economic modeling to determine the most economically efficient and 
biologically sustainable effort levels will assist in ensuring the economic performance of 
the alia fishery (and the longline fishery as a whole) is strong enough to sustain fishing 
operations during years where catches are lower and to minimize boom-bust cycles.   
 
Fishing effort in zone needs to be balanced with the abundance of fish transiting through 
Samoa’s EEZ to ensure economically sustainable catch rates.  Excess effort may locally 
deplete fish that are transiting through the area and thereby reduce the abundance in 
zone and CPUE in the short term (Langley, pers. comm. 2007).   
 
Technical Issues 
 
At present, the majority of alias use the horizontal longline technique and fish offshore. 
When longline catches have been poor for sustained periods, some alias have switched 
to trolling and bottom fishing. 
 
The profitability of alias has been heavily impacted by rising fuel costs, as alias are very 
inefficient fuel-wise, costing at least US $80 more than larger vessels to catch one tonne 
of fish.  It is highly likely that fuel costs will continue to rise over time, hence, alias will 
need to look at technical options for becoming more fuel efficient (i.e. switching to more 
fuel-efficient outboard motors, employing different fishing strategies which reduce fuel 
consumption etc.).   
 
Employing vertical longlining as an alternative alia fishing strategy may improve the 
financial viability of vessels by markedly reducing operating costs (along with vessel 
safety). SPC reports that fuel costs would be reduced greatly, as alias would be able to 
use smaller horse-powered outboard motors, as they would no longer have to travel 
such long distances to fish, hence, greatly reducing fuel costs.  However, the availability 
of multiple well-maintained FADs would be critical to the success of vertical longlining 
operations.   
 
Given the financial pressure experienced by the Samoan alia fishery stemming from 
significantly increased fuel costs (coupled with poor catch rates), potential savings in fuel 
costs may be realized by replacing 2-stroke outboards with more fuel efficient 4-stroke 
models. 
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Financial Analysis 
 
Using financial data collected during the survey of longline licence holders for 2006, 
annual operating costs and earnings were estimated for an average alia operation 
(based in Apia, rural-Upolu and Savaii) and a larger Apia-based commercial vessel 
(>15m).   
 

Financial Comparison Between Alias and Commercial Vessels for Key Parameters 
 (SAT$/tonne catch) - 2006  
 

Apia Rural Upolu Savaii

Net Profit/tonne 1,746         1,826            1,346         1,393                
Fuel cost/tonne 1,333         1,333            1,333         1,134                
Skipper wages/tonne 264            264               264            651                   
R & M cost/tonne 107            107               107            833                   
Bait cost/tonne 464            464               464            985                   

ALIAS COMMERCIAL 
VESSELS

 
 

 
Both the Apia and rural-Upolu based alias generate a higher net profit per tonne 
compared with an average commercial vessel, resulting largely from lower skipper 
wages, bait and repairs and maintenance costs for alias. 
 
However, the fuel cost per tonne of fish caught is considerably higher for alias than a 
commercial vessel by around SAT $200/tonne (approx. USD $80/tonne1).  This is in 
contrast to other small-scale tuna fishing operations (e.g. pump boats), which are 
generally more fuel efficient than larger vessels. 
 
A sensitivity analysis was conducted to investigate the impact on net profit/loss of an 
average vessel resulting from changes in tuna price and catch rates.  Annual net profits 
appear more sensitive to changes in price than changes in catch.   
 
Economic Analysis 
 
The benefits to the wider Samoan economy of alia operations and commercial longlining 
operations was also evaluated using empirical data collected from the survey.  
 
The results of this study indicate that social and economic grounds exist to continue 
operating alias under current operating conditions – alias are generating positive profits, 
contributing higher value-added per tonne to Samoa’s GDP and are generating more 
than three times the number of jobs per 100 tonnes of catch than larger commercial 
longliners. 
 
However, the low internal rate of return (i.e. rate of return on capital investment) 
indicates that it would not be worth investing in a second-hand vessel, let alone a brand 
new vessel.  Only vessels that are already paid off are economically viable. 

                                                 
1  Based on exchange rate of 1 SAT = 0.39960 USD as at 18/11/07. 
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Economic Evaluation of Alias and Commercial Longliners (USD $ per tonne): Primary 
Criteria – 2006 
 

Operational model Value added 
Net local 

purchases 
Employment 

earnings 
Balance of 
payments 

EBITDAa 

(profit) 
Govt. 

Revenue 

Alia 839 216 241 1,059 590 140

Commercial vessel 834 221 330 1,075 504 198
a  Earnings before interest, tax, depreciation and amortisation  
 
 
Economic Evaluation of Alia and Commercial Longliners: Secondary Criteria - 2006 

 

Operational model
Value added 

ratio 
Jobs per   

100 tonnes IRRa

Alia 46% 16 1%

Commercial vessel 38% 5 12%
a  Internal rate of return  

 
 
In the past, a significant proportion of fish caught by the alia fleet has been downgraded 
or rejected by Samoa’s fish exporters and/or fish importers (particularly the Pago Pago-
based canneries) due to fish quality issues, which has resulted in considerable losses in 
foreign revenue.  The total volume of fish rejected in 2006 is estimated to be 
considerably lower in terms of volume and value of fish rejects than estimates for 
previous years. 
  
A restriction zone of 50 nautical miles was introduced as a measure to avoid unfair 
competition and minimize interaction between alias and larger vessels, whereby larger 
vessels are not permitted to fish within 50 nm of shore (MAF 2005).  During the survey 
conducted for this study, neither alia or larger vessel operators were able to quantify the 
economic impact of the 50 nm exclusion zone on their longline operations, with most 
operators interviewed confirming that this measure has been ineffective due to lack of 
enforcement. 
 
Any fisheries management measures to preserve or revitalize the alia fishery will need to 
be carefully planned and modeled prior to implementation, to ensure they have the 
desired effect and do not end up economically handicapping the longline fishery. 
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Recommendations 
 
Several key recommendations are made to assist in preserving the alia fishery and 
ensuring the overall long term sustainability of Samoa’s off-shore fishery. 
 
� Improving fuel efficiency of alias –  
 

i) Government assists in the purchase of more fuel-efficient four-stroke outboard 
motors for alias by granting duty exemptions or providing a subsidy to meet the 
cost differential between a two-stroke and four-stroke engine.  Strict guidelines 
would need to be developed to ensure that only legitimate alia-operations 
received this benefit (i.e. existing licence holders) to avoid abuse.  

ii) The Fisheries Division liaises with Samoa’s outboard motor dealership, on behalf 
of alia operators, to facilitate the introduction of four-stroke motors into Samoa.   

 
� Reducing price of fuel - In addition, or as an alternative to above, Government 

provides alia operators with duty free fuel.  Again, strict guidelines and careful 
monitoring would need to be introduced to avoid abuse. 
 

� Develop a bio-economic model – Samoa’s Fisheries Division works together with 
SPC Fisheries Scientists and FFA’s Fisheries Economists to develop a bio-economic 
model for Samoa’s tuna fishery to determine economically viable effort levels and to 
test fisheries management measures. 

 
� FAD Deployment Project –  
 

i) The Fisheries Division places priority on the deployment of FADs to enable alias 
to embark on alternative, potentially more fuel efficient fishing strategies such as 
vertical longlining.  Financial and staffing provisions are made in the FAD 
deployment project for ongoing maintenance, repair and replacement of FADs.    

 
If donor funding is not available in the short-term to fund a large-scale FAD 
program (including both up-front deployment costs and ongoing maintenance), it 
is recommended that a small program is implemented (perhaps making use of 
PDF funds), in the first instance. 

 
ii) An awareness campaign is run to minimize vandalism of FADs.  If vandalism 

continues to be an issue as in the past, consideration should be given to the 
introduction of a ‘user-pays’ scheme for FADs to serve as a disincentive. 

 
� Alternative fishing methods – Trials are conducted of alternative fishing methods for 

tuna and other small pelagics such as handline fishing (similar to techniques used by 
Filipino pump boats).  It should be noted that opportunities for bottom fishing are 
limited as stocks of deep-water snapper have been heavily fished.  

 
� Alternative markets - Alia operators collaborate with fish exporters to look for 

alternative, higher value-markets for albacore (e.g. fresh-frozen value-added 
products, environmentally sustainable certified product (i.e. Marine Stewardship 
Council Certification). 
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1 INTRODUCTION 
 

The evolution of the Samoan Alia fishery resulted in what was largely regarded as one of 
the most successful small-scale fisheries in the Pacific Islands, and one of the few 
artisanal fisheries in the world that could profitably supply tuna for canning. 
 

At its peak in 1998, the fishery involved some 200 vessels, directly employing around 
1,000 fishermen.  However, by 2004, the number of active alias had declined 
significantly to two, with the bulk of Samoa’s tuna catch being taken by 14 large 
longliners of 12.5 – 20.5 metres or more in length (MAF 2007). 
 
A number of steps have been taken by the Samoan Government to try to preserve and 
revitalize the Alia fishery through fishery management, fiscal measures and development 
assistance.   
 
Interactions between commercial and small-scale fisheries, like that for the Samoan 
longline fishery, are an issue world wide.  In the Pacific Islands, tuna management and 
development strategies have been proposed, or are in place, in most countries with 
commercial longline fisheries to protect the interests of small scale operations.  
However, to date none of these strategies have been objectively evaluated to determine 
if they work, and if so, at what cost or benefit to the wider community. 
 
The objective of this study is to use Samoa’s Alia fishery as a case study to assess the 
economic benefits of small-scale fisheries in the Pacific Islands.   
 
This study endeavours to answer a range of questions: 

� Is it possible for the Samoa Alia fishery to be revived? 

� Are there adequate social and economic grounds for the fishery to be revived?  

� Is the Alia fishery’s demise the inevitable result of the need for the Samoan tuna 
fishery to become more efficient?   

� With increasing fuel costs and stocks depleted from their previously unfished status, 
can the Alia fishery be viable again?   

� If so, do the social and wider economic benefits justify the lower efficiency and, 
perhaps, subsidies that may be necessary?   

� Is it possible to quantify the economic cost of the vessel safety and fish quality 
issues?   

� Will fisheries management measures to exclude larger vessels from inshore areas 
and limiting their numbers have the desired effect of preserving/revitalizing the Alia 
fishery, or merely handicap the longline fishery as a whole? 

 
In order to answer these questions, a number of key biological, technical, financial and 
economic issues relating to the alia fishery (and the Samoan longline fishery as a whole) 
are explored in this study, with policy implications discussed regarding the future of the 
alia fishery.   
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2 BACKGROUND TO THE ALIA FISHERY 
 

The offshore fishery in Samoa commenced in the late 1970’s, when alias were first 
constructed for deep water bottom fishing and trolling around fish aggregation devices 
(FADs).  An alia is a catamaran style-vessel of around 9.0 metres in length, originally 
constructed from plywood, but nowadays constructed from aluminium, and is powered 
by a 40 h.p. outboard motor. 
 
Trial vertical and horizontal longlining primarily targeting albacore commenced in the 
early 1990s, with many alias being converted or purpose-built for longlining during the 
mid 1990s.  Commercial longline fishing vessels (over 12.5m) entered the fishery in the 
late 1990’s. 
 
In 1994, Samoa’s longline fleet was comprised of 25 alias, increasing to around 200 
vessels in 1999, the majority of which were alias (Sokimi & Chapman 2000).   
 
Following four years of sustained high fishing effort (more than 7.5 million hooks set per 
year), catch rates in the Samoan longline fishery declined substantially in 2002/03.  
Localised depletion, general overfishing, interactions with large longliners, 
oceanographic factors and natural cycles of abundance have been cited as possible 
explanations for this decline, however, the exact cause is yet to be determined.   
 
Significantly reduced catch rates impacted seriously on the alias, with numbers 
drastically reducing.  By 2004, only two alias were still engaged in longline fishing, with 
the bulk of the albacore catch taken by commercial fishing vessels.  
 
Alias vessels began returning to the fishery in 2005 and 2006 due to improvements in 
longline catches.  In 2006, according to Samoa’s Ministry of Agriculture and Fisheries 
(MAF), 54 vessels were licenced to fish in the longline fishery, 37 of these, alias. 
 
In addition to declining catch rates, alias have also encountered other difficulties over the 
years.  Alias have had a poor safety record, with a number of lives being lost.  While 
there has been some improvement in sea-safety, accidents and vessel losses have 
continued.   
 
There have also been problems with fish quality due to lack of adequate storage for fish 
and ice on board and poor post-harvest handling, with a significant proportion of fish 
caught being rejected or down-graded in the past.   
 
The boats’ inefficient 2-stroke outboard motors have also resulted in relatively high fuel 
use. 
 
The main longline target species for both alias and commercial vessels is albacore (>15 
kg), comprising around 70 – 80% of total catch, which is frozen for sale to two canneries 
in Pago Pago.  By-catch species, yellowfin and bigeye tuna (>25 kg) are air-freighted to 
US, Hawaii, and to a lesser extent Japan and New Zealand for sale on the fresh-chilled 
market. 
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The tuna longline fishery has been the major export earner for Samoa.  In 2005-2006, 
fish exports (predominately tuna) accounted for 43 per cent of total exports in value 
terms (SAT $12.6 million) (CBS 2007).   
 
 
3 METHODOLOGY 
 
This study is based on a survey of Samoan longline fishery licence holders conducted by 
FFA and facilitated by Samoa’s Ministry of Agriculture and Fisheries from October 9 – 
20, 2006.   
 
Prior to conducting field work, a letter of introduction was circulated to longline licence 
holders advising them of the study and seeking their cooperation. 
 
A survey questionnaire was designed with questions relating to a range of issues 
relevant to the study:  details regarding fishing operations (e.g. no. licences, days fished 
etc.), sales, operating costs, capital, employment, impact of fisheries management 
measures (i.e. 50 nm. exclusion zone), technical issues (i.e. fuel consumption) and sea 
safety issues. 
 
Survey data was collected for eleven (11) alias (based in Apia, rural-Upolu and Savaii) 
and ten (10) larger commercial vessels for the 2006 fishing season. 
 
At the time of conducting the survey, difficulties were encountered with lining up 
interviews with alia licence holders.  As the majority of alia owners are not contactable by 
telephone, arranging convenient interview times with them proved problematic.     
 
In order to verify data collected from a limited number of alia licence holders and bridge 
data gaps, secondary data provided by MAF and collected for another DEVFISH study 
“Asau Tuna Port Feasibility Study” was utilised (KVA Consult Ltd 2007).  Secondary data 
was also used to verify data collected from commercial licence owners. 
 
Financial and operational data collected through the survey (and enhanced by 
secondary data sources) was used to conduct a simple financial analysis to compare 
annual returns and costs of alias with commercial vessels. A sensitivity analysis was 
conducted to investigate the impact on net profit/loss of an average vessel resulting from 
changes in tuna price and catch rates. 
 
The benefits to the wider Samoan economy of alia operations and commercial longlining 
operations was also evaluated using empirical data collected from the survey. Economic 
benefits were estimated using a framework adopted by Mr. Peter Philipson for the 
DEVFISH study, “An Assessment of Development Options in the Longline Fishery”, 
completed in September 2006.   
 
A number of technical and biological issues were also considered, based on a review of 
existing literature and liaison with SPC staff. 
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4 BIOLOGICAL ISSUES 
 

4.1 Causes of Reduced Catch Rates 
 

A high proportion of the Samoa’s longline catch is South Pacific albacore (70 – 80 
percent).  Both alias and commercial vessels operate within Samoa’s EEZ, and hence, 
are largely reliant on the local abundance of tuna, particularly albacore, to achieve 
economically viable catch rates. 
 
From 2003 – 2005, the Samoan longline fishery experienced a significant decline in 
catch rates, which caused financial hardship for many longline fishing operations, 
particularly alias (Table 1). 
  
 
Table 1 Catch by Species (Tonnes) of Samoa’s Longline Fleet, 2002-2006.     
 

Species 2002 2003 2004 2005 2006 

Albacore 4,223.9 2,253.0 1,232.5 1,262.7 2,112.7 

Yellowfin 369.0 292.6 444.2 198.8 263.8 

Big Eye 137.0 110.0 103.5 64.2 128.0 

Others 362.7 190.3 154.6 138.5 209.6 

Total Catch 5,091.6 2,845.9 1,934.8 1,664.2 2,714.1 

Source:  MAF 2007. 
 

 
A number of factors have been cited as potential causes of reduced catch rates in 
Samoa’s longline fishery, including oceanographic factors, general stock depletion and 
localized depletion.   
 
As the Samoan longline fishery has only been developed in recent years, data is 
relatively limited and only available for a short period of time.  This limits the ability of 
SPC Fisheries Scientists to conclusively identify the exact cause of reduced catch rates 
in Samoa’s EEZ, as a strong time-series of detailed catch and effort data is required. 
 
However, SPC has conducted some preliminary research using available catch and 
effort data to explain declining catch trends for the Samoa longline fishery (and other 
PICs).  Ongoing collection of logsheet data from the fishery in the coming years will 
enable the analysis to be updated and provide more conclusive results (refer Langley 
2004, Langley 2006). 
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i) General Stock Depletion 
 

The most recent stock assessment of South Pacific albacore conducted by SPC 
(Langley and Hampton 2006) indicates that on a regional scale the stock is in a healthy 
state – the albacore stock is not overfished, nor is overfishing occurring. In order to 
achieve maximum sustainable yield (MSY), it is estimated that the current level of fishing 
effort would need to increase by 19 times (Langley 2006).  Hence, it is likely that 
decreased catch rates for the Samoan longline fishery are not related to general overall 
stock depletion in the region. 
 
The Samoan longline fishery (along with other PIC domestic longline fisheries) target 
large, older albacore (7-12 years, 20kg +), which represents only around 25 per cent of 
the total adult biomass.   
 
The current stock assessment indicates that the level of albacore biomass available to 
the PIC domestic longline fisheries (including Samoa) is modest – approximately 
300,000 MT distributed over an ocean area of approximately 14.5 million km2 (Langley 
2006).  Total catches of albacore in this age class (> 7 years) have increased 
substantially over the last 15 years in conjunction with the development of PIC domestic 
longline fisheries.  This has potentially resulted in a reduction in the level of biomass 
available in this age class to PIC longline fleets, which would result in a decline in CPUE 
(Langley 2006). 
 
However, as albacore reach sexual maturity at a considerably smaller size/lower age 
than the age/size class selected by the Samoan longline fleet (and other PIC fleets), this 
has little impact on the overall stock condition. 
 
 
ii) Localised Depletion 
 
High levels of fishing effort in a localized area can directly impact on the abundance of 
albacore tuna, particularly if catch levels exceed the net movement of fish into the fishing 
areas (Langley 2004, 2006). 
 
As the density of fishing effort in Samoa’s EEZ is high, given that Samoan longline 
operations are licenced only to fish in Samoa’s small EEZ, it is likely that an increased 
level of fishing effort has resulted in localized depletion.  This may have been 
exacerbated by oceanographic conditions, causing limited replenishment of fish in 
Samoa’s EEZ. 
 
However, it is not possible to determine the magnitude of this impact due to the limited 
time series of logsheet data available.  When more data becomes available, more 
detailed analysis could be conducted and a bio-economic model constructed to 
determine an appropriate level of annual catch for the fishery to minimize localized 
depletion (Langley 2004). 
 
 
iii) Oceanographic Conditions 
 
Oceanographic conditions are known to influence the distribution of South Pacific 
albacore, either through direct effects (i.e. fish moving out of an area as sea surface 
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temperature exceeds their preferred temperature of approximately 25° C) and indirectly 
(i.e. oceanographic conditions influencing recruitment levels) (Maloney 2007).  This in 
turn, affects catch rates and size. 
 
The southern Pacific Ocean experienced a change in prevailing oceanographic 
conditions in 2002, which coincided with significantly reduced catch rates in domestic 
longline fisheries in this area.   
 
SPC developed a simple model to examine the relationship between albacore catch 
rates and oceanographic conditions in an area encompassing the longline fisheries of 
Fiji, Tonga and Samoa (Langley 2004). 
 
The results of this analysis indicated that there is a strong correlation in the catch rate of 
albacore with a number of important indicators of the prevailing oceanographic 
conditions (particularly sea surface temperate and sea surface height).   
 
Hence, it is likely that catch rates in Samoa’s EEZs were significantly affected by 
oceanographic conditions.  
 
 

4.2 Impact of Reduced Effort on Albacore Stocks 
 
According to SPC Fisheries Scientists, the albacore stock in Samoa’s EEZ comprises 
part of a mass of albacore that move along a temperature front (between 10° S – 40° S) 
and pass through Samoa on a seasonal basis, rather than being a separate resident 
stock.   
 
Fishing effort in zone needs to be balanced with the abundance of fish transiting through 
Samoa’s EEZ to ensure economically sustainable catch rates.  Excess effort may locally 
deplete fish that are transiting through the area and thereby reduce the abundance in 
zone and CPUE in the short term (Langley, pers. comm. 2007).   
 

 

4.3 Impact of 50 Nautical Mile Exclusion Zone on Al bacore Stocks 
 
A 50 nautical mile exclusion zone was introduced in the Samoa longline fishery to 
minimize interactions and reduce competition between alias and larger commercial 
vessels.   
 
If enforced properly, this measure would effectively minimize competition between alias 
and larger vessels.  However, for reasons outlined above, this measure would have little 
impact on the overall availability of albacore for capture in Samoa’s EEZ.    
 
Instead, the 50 nm. exclusion zone restricts the area where larger vessels can operate, 
resulting in higher densities of fishing effort outside the 50 nm zone, that potentially 
reduces larger vessels’ catch rates (Langley pers. comm.).  In addition, if the 50 nm zone 
is enforced, fuel costs of larger vessels will increase, as they have to steam for 50 nm 
before making a set. 
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At present, there is insufficient scientific data available to assess the effectiveness of the 
50 nm exclusion zone. 
 
 
5 TECHNICAL ISSUES 
 
5.1 Alternative Alia Fishing Strategies – Vertical Longline & FAD Trolling 
 

At present, according to the alias operators interviewed, the majority of alias use the 
horizontal longline technique and fish offshore. When longline catches have been poor 
for sustained periods, some alias have switched to trolling and bottom fishing. 
 
However, in past longlining trials in Samoa, vertical longlining has been proven to be an 
effective longlining technique for adoption by alias.  In 1990-1991, SPC provided 
technical assistance to the Government of Samoa during a tuna longline fishing trial.   
Initially, the Fisheries Division’s research vessel Tautai Matapalapala (11m) was fitted 
with tuna fishing gear to commence experimental vertical and horizontal longlining 
fishing.   
 
Watt et. al (1998) reports that over a six month period, 13 fishing trips were made, 
employing three fishing techniques:   

i) vertical longlining (within the vicinity of seven inshore FADs);  

ii) horizontal longlining (offshore to the North of Upolu & Savai’i); and  

iii) trolling (opportunistically during the course of other fishing operations).  
 
The following catch results were reported: 

� vertical longlining:  1,866.1 kg in 39 sets (average of 47.8 kg/set). 

� horizontal longlining:  175.3 kg in 6 sets (average of 29.2 kg/set). 

� trolling:  336.9 kg over 13 trips (average 25.9 kg/trip). 
 
According to SPC, results from the fishing trial indicated that vertical longlining presented 
the best potential for the development of a small-scale domestic longline fishery, if the 
technique was modified and adopted by alias.  The technique and gear were specifically 
developed to enable small-scale operators to target large deep-swimming tunas that are 
commonly associated with FADs (Watt et. al 1998).   
 
Small-scale horizontal longlining was deemed to be unsuitable for alia operations, 
largely due to the bulk and cost of gear required.  Results of fishing trials were 
inconclusive given the limited number of trips undertaken, a short mainline (only 4.5 km) 
and an inappropriate hydraulic reel being used (Watt el. al 1998).   
 
Hence, a modified vertical longline system was designed and trialed on board an alia.  
Over 20 trips, the average catch was 88.1 kg/set (140.0 kg/trip) which was 85 per cent 
higher than vertical longline catch results for the Tautai Matapalapala trial. 
 
Vertical longlining was also deemed by Watt et. al (1998) to have several advantages 
over surface FAD trolling including: 
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� higher catch rates (average of 140kg/trip for vertical longlining compared with 
50kg/ trip for trolling); 

� an estimated 50 per cent reduction in fuel consumption - with vertical longlining an  
alia motors to a FAD, sets the gear and turns off the engine waiting for fish to bite, 
whereas for tolling when arriving at the FAD the vessel chases schools of surface 
feeding skipjack and small yellowfin at high speed, until the fish stop biting; and 

� larger tuna are caught by vertical longline, that, if handled properly on board, fetch 
higher prices than smaller fish caught by trolling. 

 
However, soon after the conclusion of the SPC trials, a number of alia operations 
commenced using the horizontal longlining technique, largely as a result of deterioration 
and loss of FADs during cyclones and adverse weather.  In addition, a 15 m tuna 
longliner successfully demonstrated the effectiveness of horizontal longlining fishing in 
Samoan waters (Passfield & Mulipola 1999). 
 
In recent years, consideration has been given once again to employing the vertical 
longline technique on alias, stemming from concerns regarding the financial viability of 
horizontal longlining and sea safety concerns.  In order to achieve good catches, alias 
are traveling large distances (beyond 50 nm), which has implications for fuel 
consumption and vessel safety.   
 
The Samoa Tuna Management and Development Plan (2005-2009) states that the 
Fisheries Division will introduce new FADs and encourage the vertical longlining method 
to be used by small alia operators as means of minimizing interactions with larger 
vessels and avoiding further loss of lives through vessel safety issues. 
 
Employing vertical longlining as an alternative alia fishing strategy may improve the 
financial viability of vessels by markedly reducing operating costs (along with vessel 
safety). SPC reports that fuel costs would be reduced greatly, as alias would be able to 
use smaller horse-powered outboard motors, as they would no longer have to travel 
such long distances to fish, hence, greatly reducing fuel costs.  There would also be a 
reduction in the cost of bait (Lindsay Chapman, pers. comm.). 
 
However, higher profits generated from lower operating costs would need to justify the 
capital investment required to switch to vertical longlining.  According to SPC, switching 
from horizontal to vertical longlining would be relatively straight-forward.  The same 
hand-wind reel could be used, however new lines would need to be constructed.  The 
cost of making up a 300m vertical longline with 20 removable branchlines is roughly 
estimated to cost around USD $250 per line (vessels could fish up to 10 vertical 
longlines, although 3 – 5 would be more workable) (Lindsay Chapman, pers.comm.). 
 
In addition, the availability of multiple well-maintained FADs would be critical to the 
success of vertical longlining operations.  In the past, vandalism of FADs has been 
common in Samoa and FADs have deteriorated or been destroyed in bad weather.  
Further, excessive competition for FAD space would result in gear interactions between 
alias that are vertical longlining and also between those vessels trolling and vertical 
longlining. 
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FAD trolling as been very successful in Samoa in the past.  However, if FAD trolling and 
vertical longlining were adopted simultaneously as alternative alia fishing strategies, as 
mentioned there is the potential for gear conflict.  
 
It is unlikely that converting to FAD trolling full-time would improve the financial viability 
of alia operations due to catches of lower value skipjack, coupled with higher fuel costs.  
However, switching to FAD trolling during times when catches from horizontal or vertical 
longlining are poor, may assist in keeping alia business afloat until catches improve 
again. 
 
Handline fishing techniques such as that used by PNG’s pumpboat fishing operations 
may also be a potential alternative fishing strategy for alias. 
 

 

5.2 Technical Options for Reducing Fuel Costs 
 
The majority of alia operations are using 2–stroke (40 hp) Yamaha outboard motors, 
which are considered to be relatively inefficient in terms of fuel consumption.  Two-stroke 
engines are also criticized for being noisy, high maintenance and emitting excessive 
exhaust fumes. 
 
Given the financial pressure experienced by the Samoan alia fishery stemming from 
significantly increased fuel costs (coupled with poor catch rates), potential savings in fuel 
costs may be realized by replacing 2-stroke outboards with more fuel efficient 4-stroke or 
diesel models. 
 
Four-stroke engines, while being more expensive to purchase than 2-stroke engines, are 
reportedly 10 to 80 per cent more fuel efficient than two-stroke engines (Banse 2007).  In 
addition, they are quieter and require less maintenance (possibly stemming from fewer 
issues with incorrect fuel-oil mixing) (Steve Beverly pers. comm.).   
 
In the Yamaha range, a 40hp 4-stroke engine of similar specifications to the 2-stroke 
model currently used by alias has a reported maximum fuel consumption of 15 
litres/hour.  According to the engine specifications of the 2-stroke Yamaha outboard 
most commonly used by alia operations (Yamaha Enduro E40XWH), this engine’s 
maximum fuel consumption is 20 litres/hour.  Hence, when operating at full speed, all of 
the time, the 40-stroke engine is reportedly 25 per cent more fuel efficient.  As alias 
generally operate at low revs for long periods when hauling the longline rather than at 
full speed (i.e. maximum fuel consumption), it is likely that its fuel efficiency is 
considerably greater than 25 per cent. 
 
In addition to being less fuel efficient than 4-stroke engines, 2-stroke engines require 
mixed fuel using expensive two-stroke oil.  While 4-stroke engines also require engine 
oil, consumption for oil changes and top-ups is less than the amount of oil required for 2-
stroke engines.   
 
Diesel outboard motors have also been introduced in recent years, which are reportedly 
about 50 per cent more fuel efficient than 2-stroke engines.  Yanmar and Caterpillar 
have been the pioneer companies of a diesel outboard motors, while Yamaha still only 
offers 2-stroke and 4-stroke petrol engines (Mareko, pers. comm.). 
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While more fuel efficient than 2-stroke engines, diesel outboards are considerably more 
expensive and are criticized for being heavy, difficult to maintain and frequently 
breaking-down (Steve Beverly pers. comm.). 
 
Until very recently Yanmar manufactured a 36 hp diesel outboard that may have been 
suitable for use by alias.  However, this product line has been discontinued due to high 
production costs, which translated into high purchase prices relative to two and four-
stroke engines.  The last remaining Yanmar diesel engines in stock are sold for around 
AUD $22,000, while two and four-stroke Yamaha 40 hp motors are sold for around AUD 
$4,000  and AUD $7,000, respectively (Heritage, pers. comm.).  
 
A new-generation of 2-stroke engines have been recently introduced which are state-of-
the-art direct-injected and fuel-injected engines and are considered to perform as well as 
4-stroke engines.  These engines are apparently fuel efficient and have high-speed 
acceleration.  At present, Yamaha has only released these engines in 150hp – 200 hp 
models.  
 

 

6 FINANCIAL ISSUES 
 

6.1 Operating Costs and Earnings 
 
Using financial data collected during the survey of longline licence holders for 2006, 
annual operating costs and earnings were estimated for an average alia operation 
(based in Apia, rural-Upolu and Savaii) and a larger Apia-based commercial vessel 
(>15m) (Table 1).   

 

i) Alia Operations 
 
When the alia fishery was at its peak in the 1990’s, many boats were based outside of 
Apia, generating income and employment opportunities for rural areas.  In 1999, 
approximately 40 per cent of the alia fleet were based outside of Apia (King et. al. 1999).  
Nowadays, while about 50 per cent of licenced alias are based in rural areas, the 
majority of alias that are actually operational are based in Apia. 
  
Hence, three scenarios were generated to compare the financial viability of alia 
operations based in Apia, with those based in rural areas in Upolu and Savai’i. 
 
Catch rates for each scenario were assumed to be the same (375kg per trip), with 
annual returns being SAT $92,250.   
 
The majority of operating costs were similar for each scenario, with the exception of crew 
provisions and freight costs. 
 
Alia operations based in rural areas provide crew with a greater proportion of home-
grown food supplies (i.e. taro, fai (green banana) etc), resulting in cost savings.  Apia-
based alias spend approximately SAT $5,000 per year on crew provisions, while rural-
Upolu and Savaii-based operations spend SAT $2,500. 
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Table 1 Financial Comparison  of Alias and Larger Commercial Vessels – 2006 (SAT$) 

Apia Rural Upolu Savaii

Annual Catch (tonnes) 19 19 19 145

RETURNS
Sale of Catch 95,250       95,250          95,250       863,827

less  OPERATING COSTS
Fuel 25,000       25,000          25,000       164,026
Bait 8,700         8,700            8,700         142,486
Ice 3,000         3,000            3,000         18,791
Fishing gear 2,500         2,500            2,500         32,297
Crew provisions 5,000         2,500            2,500         11,660
Skipper wages 4,950         4,950            4,950         94,061
Crew wages 7,200         7,200            7,200         34,024
Freight & Handling 18,948
     Fuel for vehicle 1,500         2,500            5,000         -                        
     Ferry -                -                   6,500         -                        
Market Stall 400            400               400            -                        
Total Operating Costs 58,250       56,750          65,750       516,293

less  FIXED COSTS
Licence 200            200               200            6,833
R & M - Boat & Gear 2,000         2,000            2,000         120,393
Protective clothing for crew 360            360               360            600
Berthing 834
R & M - Vehicle 1,200         1,200            1,200         -                    
Communications 250            250               250            -                    
Insurance -            -               -            10,002
Association Membership 250            250               250            -                    
Legal & Accounting -            -               -            833                   
Management fees 5,267                
Survey 234                   
Other costs 1,148                
Total fixed costs 4,260         4,260            4,260         146,144

NET PROFIT/LOSS 32,740       34,240          25,240       201,391

ALIAS COMMERCIAL 
VESSELS

 
 
a  Net profit before interest, tax, amortization and depreciation.  
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Freight costs for rural-Upolu and Savai’i based operations are higher than for Apia-based 
operations.  Vessels offloading in Apia generally deliver directly to the exporter’s facility 
at the wharf or have relatively short distances to travel to other markets, whereas 
operations based outside of Apia need to travel longer distances to town.  Savai’i based 
operations need to travel much longer distances by road and take a ferry to cross 
between the islands of Savaii and Upolu.  The freight cost (i.e. fuel for vehicle) for Apia-
based alias and rural-Uplou alias was SAT $1,500 and SAT $2,500 respectively.  
However, the total freight cost for Savaii-based operators was SAT $11,500 ($5,000 for 
fuel for vehicle and $6,500 for ferry fares).   
 
Fuel costs accounted for 43 per cent of total operating costs, skipper and crew wages, 
20 per cent and bait, 15 per cent.  Since the time of conducting the survey in October 
2006, fuel costs have continued to increase and most likely now account for a higher 
proportion of operating costs. 

 

Positive net profits2 were generated for all three alia scenarios. The rural-Upolu based 
alia generated the highest annual net profit of $34,240, while the Apia-based operation’s 
was $32,740.  As a result of considerably higher freight costs, the Savaii-based alia 
operation had the lowest annual net profit of all three scenarios of $25,240.   
 
Detailed operational parameters for alia operations are presented in Appendix 2. 

 
 

ii) Larger Commercial Vessels 
 
The average annual returns for a larger commercial vessel operation was around SAT 
$860,000 (based on annual catch of 146 tonnes). 
 
Operating costs totaled SAT $516,293, with the highest cost components being fuel (32 
per cent of operating costs), bait (28 per cent) and skipper’s wages (18 per cent). 
 
The annual net profit1 was SAT $201,391. 
 
 
iii) Comparison Between Alias and Larger Commercial Vessels 
 
A comparison was made between the alia scenarios and larger commercial vessels on a 
per tonne of catch basis for several key operational parameters – net profit, fuel cost, 
skipper cost, repairs and maintenance and bait cost (Table 2). 
 
Both the Apia and rural-Upolu based alias generate a higher net profit per tonne (SAT 
$1,746 and $1,826 respectively) compared with an average commercial vessel of SAT $ 
1,393 per tonne, resulting largely from lower skipper wages, bait and repairs and 
maintenance costs for alias. 

                                                 
2 Before interest, tax, amortization and depreciation. 
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Table 2 Financial Comparison Between Alias and Commercial Vessels for Key 
Parameters (SAT$/tonne catch) - 2006  

 

Apia Rural Upolu Savaii

Net Profit/tonne 1,746         1,826            1,346         1,393                
Fuel cost/tonne 1,333         1,333            1,333         1,134                
Skipper wages/tonne 264            264               264            651                   
R & M cost/tonne 107            107               107            833                   
Bait cost/tonne 464            464               464            985                   

ALIAS COMMERCIAL 
VESSELS

 
 
However, the fuel cost per tonne of fish caught is considerably higher for alias (SAT 
$1,333/tonne) than a commercial vessel (SAT $1,134/tonne) by around SAT $200/tonne 
(approx. USD $80/tonne3).  This is in contrast to other small-scale tuna fishing 
operations (e.g. pump boats), which are generally more fuel efficient than larger vessels. 
 
Skippers wages are considerably higher for commercial vessels than alias, as skippers 
from overseas (most commonly, New Zealand) are employed on most of the vessels 
surveyed, whereas alias are generally skippered by Samoans.  Skipper’s wages for 
commercial vessels are around SAT$ 650/tonne, while the cost for alias is SAT 
$264/tonne. 
 
Commercial vessels have much higher repairs and maintenance costs on a per tonne 
basis than alias (over SAT $700/tonne).  While alias are maintained locally, larger 
vessels with much more sophisticated machinery and electronics generally need to 
travel to Fiji, Pago Pago or New Zealand for more serious repairs and maintenance that 
cannot be handled locally in Samoa. 
 
The bait cost for commercial vessels per tonne is almost double that of alias, at SAT 
$985/tonne, compared with SAT $464/tonne.  A number of factors could influence this – 
alias could have a higher catch rate per hook as they may be able to set all of their 
hooks in productive fishing areas and/or fish closer to shore where CPUE may be higher.  
As larger vessels are setting a higher number of hooks, losses sustained from marine 
mammals taking the bait may be higher than losses for alias. 
 

 

6.2 Sensitivity Analysis 
 

Sensitivity analysis was conducted to investigate the impact of changes in catch rates  
and fish price on annual net profit for an Apia-based alia (Table 3) and large commercial 
vessel (Table 4).  
 
According to historical catch rates, current catch rates could potentially increase by up to 
around 40 per cent.  Based on catch data collected during the survey, the CPUE for 
alias was 62.5kg/100 hooks in 2006.  The highest recorded CPUE for the Samoa 

                                                 
3  Based on exchange rate of 1 SAT = 0.39960 USD as at 18/11/07. 
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longline fishery was 86.4kg/100 hooks in 1997 (MAFF 2005) (i.e. 38 per cent higher than 
CPUE in 2006).  The lowest CPUE was recorded in 2004 of 39.4kg/100 hooks (MAFF 
2005) (i.e. 36 per cent lower than CPUE in 2006). 
 
The most recent available Pago Pago price for albacore is USD $1,828 per metric tonne 
(August 2007) (Anon. 2007).  Over the past five years (2003-2007), the albacore price 
has ranged between USD $1,597 (in January 2003) to USD $2,118 (in February – July 
2006).  Hence, it was assumed that catch prices could potentially rise/fall by up to 15 per 
cent. 
 
For alias, if the current fish price declined by 15 per cent to match the lowest price 
received over the past five years, (while catch rates remained the same), positive net 
profits could still be generated (SAT $984/tonne).  Alternatively, if catch rates declined by 
40 per cent (while prices remained constant), such that CPUE was around the same low 
level as 1993, negative profits would be generated (SAT $ - 44/tonne).  
 
Annual net profits for alias are more sensitive to changes in catch price than catch rates 
– a 15 per cent increase in fish prices yields a 44 per cent increase in net profit/tonne, 
while a 15 per cent increase in catch rate results in a 20 per cent increase in net 
profit/tonne. 
 
The sensitivity analysis indicates if larger commercial vessels are to generate a 
comparable profit/tonne to alias, catch rates need to increase by around 10 per cent, or 
fish prices increase by 7 per cent. 
 
If fish prices decreased by 15 per cent, profit/tonne for a larger commercial vessel would 
remain positive at SAT $491/tonne.  However, if catch rates declined by 40 per cent, 
profits would be negative at SAT $ -584/tonne. 
 
Net profits are quite sensitive to both increases in catch and price for commercial 
vessels.  A 15 per cent increase in price generates a 64 per cent increase in net profit, 
while a 15 per cent increase in catch generates a 53 per cent increase in net profit. 
 
 
Table 3 Sensitivity Analysis of Annual Net Profit (Profit/Tonne) of an Apia-Based Alia 

to Changes in Catch and Fish Price  
 

-15% -10% 0% 10% 15%

-40% -806 -552 -44 464 718

-20% 313 567 1,075 1,583 1,837

0% 984 1,238 1,746 2,254 2,508

20% 1,432 1,686 2,194 2,702 2,956

40% 1,752 2,006 2,514 3,022 3,276

Catch Rate
Fish Price
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Table 4   Sensitivity Analysis of Annual Net Profit (Profit/Tonne) of a Large Commercial 
Longliner to Changes in Catch and Fish Price  

 

-15% -10% 0% 10% 15%

-40% -1,116 -939 -584 -229 -51

-20% -312 -75 397 870 1,107

0% 491 787 1,379 1,971 2,266

20% 1,296 1,651 2,361 3,071 3,426

40% 2,100 2,514 3,343 4,171 4,585

Catch Rate
Fish Price

 
 
 

6.3 Improving Catch Rates 
 

In 2001, the Samoa Fisheries Project (Watt. et al. 2001) conducted an analysis of the 
tuna longline fishery using 2000 data. A simple analysis based on the 2000 data 
presented by Watt et. al (2001) indicates that net profit for an average alia was SAT 
$52,492 (Table 5).   
 
At this time, catch rates were considered to be reasonable (CPUE of 71.7 kg/100 hooks) 
(MAFF 2005) and fuel prices were much lower at SAT $1.40/litre, compared with the 
average price in 2006 of SAT $2.44/litre (Ministry of Finance 2007). 
 
In 2006, the net profit for an average Apia-based alia was SAT $32,740, almost 40 per 
cent lower than in 2000.  In the 2006 operating climate, with reduced catch rates and 
considerably higher fuel costs, in order for an average alia to earn a comparatively 
attractive income to that earned in 2000, the catch rate would need to increase by 
around 25 per cent (i.e. CPUE of 78kg/100 hooks, compared with the current CPUE of 
62.5kg/100 hooks). 
 
 
Table 5 Financial Analysis of the Samoan Alia Fleet (SAT $) – 2000 
 

Total number of alias 119

Total alia catch (kg) 2,967,573

% catch for export 85%

Price/kg for export catch $6.00

Price/kg for by-catch $3.00

Total alia income (WST $) $16,470,030

Total operating costs $10,223,460

Total net profit $6,246,570

Net profit per vessel $52,492  
 Source:  Watt et al. 2001 
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6.4 Reducing Fuel Costs 
 
As mentioned, in recent years the fuel price has risen considerably and has impacted on 
the profitability of both alias and larger commercial longline operations. 
 
The current cost of a two-stroke, 40 horse-power Yamaha outboard motor is SAT  
$12,000 (Lipa Vaoga, pers. comm.).   
 
At present, Samoa’s Yamaha dealership does not stock the 40 horse power equivalent 
four-stroke outboard motor.  However, an Australian distributor indicated that the cost of 
purchasing a four-stroke Yamaha motor is AUD $7,080, compared with a two-stroke 
which is AUD $4,010 (i.e. the four-stroke motor is around 75 per cent more expensive 
than the two-stroke motor). 
 
Assuming the same price differential would apply in Samoa, a four-stroke engine would 
cost around SAT $21,000. 
 
Marine Engine Digest (2007) reports that four-stroke engines are 10 to 80 per cent more 
fuel efficient than two-stroke engines.   
 
Yamaha engine specifications indicate that a four-stoke engine is 25 per cent more fuel 
efficient than a two stroke engine running at full speed, with a maximum fuel 
consumption of 15 litres per hour, compared with 20 litres per hour for the two-stroke.  It 
is likely that this is a conservative estimate as at speeds lower than maximum capacity, a 
four-stroke engine would use even less fuel. 
 
In addition to savings in fuel costs, four-stroke engines reportedly require less 
maintenance than two-stroke engines.   
 
A simple analysis has been conducted to investigate the financial viability of replacing 
two-stroke motors with more fuel efficient four-stroke outboard motors as means of 
reducing alias’ fuel costs (Table 6). 
 

Table 6 Analysis of Financial Viability of Two-Stroke vs. Four-Stroke Motors for Alias 
(SAT) 

Fuel Consumption Annual Net Profit Fuel Cost Savings
R & M Cost 

Savings
Total Annual Cost 

Saving

-25% 38,990                 6,250                   1,000                   7,250                   

-50% 45,240                 12,500                 1,000                   13,500                  
 
Assuming fuel consumption is reduced by 25 per cent by using a four-stroke engine (as 
per Yamaha’s engine specifications at maximum fuel consumption), the annual fuel cost 
saving would be around SAT $6,250.   
 
If fuel consumption reduced by 50 per cent, the annual fuel cost saving would be SAT 
$12,500 (i.e. in less than one year, the additional cost of purchasing a four-stroke motor 
over a two-stroke motor (approx. SAT $9,000) would be offset by fuel cost savings). 
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At the time of the survey, a representative from Samoa’s Yamaha dealership indicated 
that several alia operations are already using imported four-stroke engines.  However, as 
there is currently no mechanical expertise or spare parts in Samoa to service four-stroke 
engines, owners of these engines are experiencing technical difficulties (Mareko pers. 
comm. 2007). 
 
The local Yamaha dealership’s representative indicated that they are considering 
introducing the four-stroke model in Samoa (as well as PNG and Fiji), pending an 
assessment of local market demand, projected future of the alia fishery, performance 
etc.  If the four-stroke engine is introduced into Samoa, mechanics will be trained by 
Yamaha specialists and the necessary spare parts will be sourced (Vaoga, pers. comm. 
2007), as maintenance of 4-stroke engines is reported to require more skills and 
specialized tools, not required by dealerships servicing 2-stroke engines. 
 
Alia operators indicated that they would consider swapping from a two-stroke motor to a 
more fuel efficient motor (four-stroke or diesel motor) if it was a “good year” (i.e. there 
was surplus cash flow) and provided they were available in similar specifications to the 
two-stroke, were proven to be more fuel efficient and could be serviced locally.   
 
One of the larger commercial vessel operators indicated that they will be downgrading to 
smaller engines when next re-fitting their vessels as a means of reducing fuel 
consumption. 
 

6.5 Additional Survey Information 
 

In addition to financial information provided by alia operators, anecdotal information was 
provided regarding fishing operations. 
 
Some alia operators indicated that when catch rates from longlining are too low (i.e. 
2004), they swap to bottom-fishing and trolling.   In addition, several other operators 
indicated that they have alternative non-fishing related business interests that they use 
to cross-subsidise their alia operation during poor fishing years or alternatively, tie up 
their vessels until fishing improves again.  When vessels are tied up, this has 
implications for crew who lose employment during these times. 
 
Two operators indicated that in years when fishing is good, longlining generates enough 
profit to support the family. 
 
Alia operators also indicated that catches had picked up in 2006 due to a better season 
(not as a result of management measures such as the 50 nautical mile exclusion zone). 
 
 
7 ECONOMIC ISSUES 
 

7.1 Net Benefits to Samoan Economy 
 
The Alia fishery has generated a number of flow-on economic and social benefits to the 
Samoan economy since its development. Vessels have been generally 100 per cent 
owned and crewed by Samoans.  In addition, many of the boats were originally based in 
rural areas outside of Apia, which resulted in earnings being distributed into rural areas.  
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Boats and longline reels were constructed and maintained by local boat builders and 
engines were maintained by local mechanics. 
 
With the number of active alias declining considerably in recent years, the bulk of 
Samoa’s tuna catch has been taken by large longliners.  These vessels have been 
imported from overseas and are based entirely in Apia, with many of them partly owned 
by overseas investors and employing captains and engineers from outside Samoa.    
Due to a lack of slipway and other facilities, only minor maintenance can be carried out 
locally on these larger vessels.  Hence, the flow-on economic and social benefits to the 
Samoan economy of larger longline operations may differ from alia operations. 
 

An economic analysis has been conducted to estimate the benefits to the wider Samoan 
economy of alia operations and large commercial longlining operations, using a 
framework adopted by Mr. Peter Philipson (2006). 
 

A number of primary and secondary criteria have been selected to evaluate alia and 
larger longlining operations and are defined according to Philipson (2006, 2007): 
 
i) Primary Criteria 
 
The following primary criteria are expressed on a $ per tonne basis. 
 
� Value added to Gross Domestic Product (GDP) – Value added is an economic term 

to express the difference between the value of goods and the cost of materials or 
supplies used in producing them (intermediate goods).  Value added is defined as 
the gross sales of a longlining operation minus the cost of goods and services 
purchased from other firms. 

 
� Net local purchases – This is a measure of the local purchases made by longlining 

operations in Samoa, reduced by an amount representing an estimate of the off-
shore content of the products or services purchased.  For the purpose of this 
economic analysis, the following assumptions were made about the percentage of 
off-shore content:  

 

Alias Larger Commercial Vessels

Cost Category
% Off-Shore 

Content
Cost Category

% Off-Shore 
Content

Fuel, oil, lubricants 80% Fuel, oil, lubricants 80%

Bait 90% Bait 90%

Electricity, water 85% Electricity, water 85%

Ice 85% Ice 85%

Fishing gear 85% Fishing gear 85%

Vessel servicing 85% Vessel servicing 85%

Vessel provisioning 50% Vessel provisioning 50%

Vehicle servicing 80% Freight & handling 80%

Travel 85% Insurance 85%

Communications 85% Management & accounting 85%

Miscellaneous 85% Miscellaneous 85%  
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� Employment earnings – This criterion measures the level of employment earnings 
generated by a longlining operation.  It includes expatriate staff resident in Samoa, 
as well as locally employed staff.    

 
� Balance of payments – Balance of payments is a measure of net export sales, that is 

gross export sales, reduced by the imported content of local purchases (e.g. fuel), 
direct imports (e.g. bait), and off-shore services (e.g. servicing in overseas ports).  
Any sales of fish to the local market made by the longlining enterprise are also 
treated as an addition to balance of payments, on the basis that the sale of this 
product will result in import substitution, hence lower import costs. 

 
� Profit – Profit (expressed as Earnings before interest, depreciation, tax and 

amortization (EBIDTA)) is a measure of the surplus cash generated by a longlining 
operation.  Interest, depreciation, tax and amortization expenses are omitted from 
the calculation because they vary widely between companies as a result of different 
accounting policies adopted. 

 
� Government Revenue – This measure attempts to capture all Government revenue 

streams resulting from longline operations (i.e. licence fees, import duty, income tax 
revenue etc.) 

 
 
ii) Secondary Criteria 
 
� Value-added ratio (%) – As defined above, but expressed as a percentage of sales. 
 
� Jobs per 100 tonnes –  Number of jobs (both expatriates based in Samoa and 

Samoan nationals) per 100 tonnes of catch. 
 
� Internal rate of return (IRR) (%) – Rate of return on the capital that is invested in the 

longlining operation. 
 
More detailed definitions of these criteria are presented in Appendix 3. 
 
The net benefits to the Samoan economy of alias and larger commercial longliners were 
evaluated using the above-mentioned primary and secondary criteria (Tables 7 & 8).  
Results are expressed in US dollar terms to enable comparisons with other tuna fishing 
operational models in the Pacific. 
 
 
Table 7 Economic Evaluation of Alias and Commercial Longliners (USD $ per tonne): 

Primary Criteria – 2006 
 

Operational model Value added 
Net local 

purchases 
Employment 

earnings 
Balance of 
payments 

EBITDAa 

(profit) 
Govt. 

Revenue 

Alia 839 216 241 1,059 590 140

Commercial vessel 834 221 330 1,075 504 198
a  Earnings before interest, tax, depreciation and amortisation  
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Alias generate a slightly higher value-added to GDP (USD $839/tonne) than larger 
commercial longliners (USD $834/tonne).  EBITDA (profit) is also higher at USD 
$590/tonne, compared with USD $504/tonne for larger vessels, which is in line with 
results from the financial evaluation (Section 6.1). 
 
However, in terms of net local purchases, employment earning, balance of payments 
and government revenue, the larger vessels generate higher benefits than alias. 
 
Employment earnings are markedly higher per tonne for commercial vessels (US 
$330/tonne compared to $US 241/tonne for alias) due to the cost of overseas skippers. 
 
 
Table 8 Economic Evaluation of Alia and Commercial Longliners: Secondary Criteria - 

2006 

 

Operational model
Value added 

ratio 
Jobs per   

100 tonnes IRRa

Alia 46% 16 1%

Commercial vessel 38% 5 12%
a  Internal rate of return  

 
 
For secondary criteria, the alia operation generates a higher value-added ratio of 46 per 
cent compared with 38 per cent for the larger vessels.  This trend is consistent with 
regional value-added ratios presented by Gillett and Lightfoot (2001), where small skiff’s 
operated by 40 horse-power outboards generate value-added ratios ranging from 41.2 to 
65 per cent, while the value-added ratio for larger commercial longline vessels is lower at 
12.1 – 55 per cent.   
 
The value-added generated by both alias and commercial vessels operating in the 
Samoan longline fishery exceeds the regional estimate calculated by Philipson (2006)  
for a conventional domestic longline operation of 16.9 per cent. 
 
In addition, the alia generates a higher number of jobs at 16 employees per 100 tonnes, 
while a commercial longliner supports five employees per 100 tonnes. 
 
However, the internal rate of return of an alia is 1 per cent (assuming an average vessel 
is seven years old, with three years useful life remaining), compared with an IRR of 12 
per cent for a larger commercial vessel (assuming the vessel is second hand and will 
undergo an engine replacement after five years).  This indicates that the return on 
capital investment for an alia operation that is still paying off the vessel is very low.   
While the IRR for a larger commercial vessel is markedly higher than the IRR for an alia, 
this is still not particularly high. 
 
Of the primary criteria, value-added to GDP is the most important criterion, and number 
of jobs per 100 tonnes caught for the secondary criteria.  Results from these criteria 
indicate that alias and larger vessels generate similar value-added to GDP (less than 1 
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per cent difference).  However, alias generate a markedly greater number of jobs (on a 
tonnage caught basis) than commercial vessels. 
 
Detailed calculations for the economic evaluation are presented in Appendix 4. 
 
There are several additional areas that are not taken into account in the empirical 
analysis where alias may generate higher economic benefits to the Samoan economy – 
employment earnings spent within the Samoan economy, vessel construction and fish 
sales within the local economy.   Most or all earnings of crew members employed on 
alias would be spent within Samoa, while expatriate skippers employed on many larger 
commercial vessels may repatriate some of their wages back to their country of origin.   
Larger commercial vessels are constructed overseas, while alia hulls and longline reels 
are constructed locally.  Further, a notable proportion of alia’s catch is sold in the local 
market (i.e. by-catch and tuna which is not deemed suitable for export).     
 
 
7.2 Economic Losses from Poor Fish Quality 
 
In the past, a significant proportion of fish caught by the alia fleet has been downgraded 
or rejected by Samoa’s fish exporters and/or fish importers (particularly the Pago Pago-
based canneries) due to fish quality issues, which has resulted in considerable losses in 
foreign revenue. 
 
The main reason for rejection of fish is high histamine levels, resulting from alia 
operators not carrying enough ice on board to adequately chill fish.  Some fish are also 
rejected for having soft flesh and scratches on the skin surface. 
 
Alia operators have not carried adequate ice on board in the past for several reasons:  i) 
lack of adequate storage space for fish and ice on board; ii) fish buyers accepting poor 
quality fish, even if it hasn’t been iced; iii) availability of ice (especially for Savaii-based 
operators); iv) a perception of fishermen that there is no need to chill catch as they are 
only going on short trips (1 -2 days); and v) fisherman lacking post-harvest handling 
skills. 
 
Watt & Moala (1999) presented rejection rates from Samoan fish exporters and two 
Pago Pago canneries and the corresponding losses in foreign revenue from 1996-1998 
(Table 9).   
 

Table 9  Volume and Value of Rejections from Samoan Tuna Fishery (1996 – 1998) 

Rejects Total Exports
% Total 
Export 
Volume

Rejects
Total Foreign 

Revenue

% Total 
Foreign 

Revenue

1996 154 2,092 6.9% 796,560      13,844,400    5.4%

1997 382 4,872 7.3% 1,871,800   27,476,400    6.4%

1998 517 5,072 9.3% 2,068,000   24,406,400    7.8%

Volume (Tonnes) Value ($ SAT)
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Watt et. al (2001) reports that in 2000, around SAT $885,000 was lost in foreign revenue 
due to the rejection of approximately 370 tonnes of tuna at the two canneries in 
American Samoa and fish exporters in Samoa.   
 
At the time of the survey conducted for this study, detailed data was not available from 
Samoa fish exporters and Pago Pago canneries to accurately estimate the loss in 
foreign revenue from downgrading and rejection due to poor fish quality. 
 
Fish exporters indicated that fish purchased from alia operations are graded on arrival, 
with low quality fish rejected prior to weighing.  Hence, records of actual quantities of 
tuna rejected are not kept.   
 
Anecdotal information collected during interviews with alia operators and exporters for 
this study indicated that quality issues have reduced significantly in recent years.  
Exporters have become more discriminating in the quality of fish accepted and have 
improved their on-shore facilities (i.e. increased cold room capacity and ice production 
etc.).  In addition, alia operators have made improvements in post-harvest handling and 
are now carrying more ice on-board.  This is, in part, related to a series of tuna handling 
and grading workshops run from 2000-2003 by SPC with alia operators. 
 
Those fish that are rejected by fish exporters are sold on the local market, used for home 
consumption or, if in really poor condition, dumped at sea.  
 
A simple analysis of loss of foreign revenue due to rejections is based on anecdotal data 
collected during interviews. 

� Several alia operators indicated that they had 30 – 40 albacore rejected by fish 
exporters in 2006.  Assuming all alias licenced (i.e. 37 vessels in 2006) had 40 
fish rejected, weighing on average 15kg/fish, the total volume rejected by fish 
exporters is estimated to be 22 tonnes. 

� The major fish exporter operating in 2006 indicated that around 1.5 per cent of 
frozen albacore exports were rejected by the two Pago Pago canneries.  MAF 
(2007) reports that the total volume of frozen exports from Samoa was 1,436 
tonnes.  Hence, the volume rejected is estimated to be around 22 tonnes. 

� The major fish exporter indicated that rejects of fresh-chilled tuna were negligible 
in 2006 – perhaps one fish in every three shipments, with one shipment sent per 
week (i.e. approximately 18 fish).  Assuming each fish weighed 30kg on average, 
this amounts to around 540 kg. 

 
The estimated volume of fish rejected and the value of loss of foreign revenue in 2006 is 
presented in Table 10. 
 
The total volume of fish rejected in 2006 is estimated to be around 45 tonnes and is 
valued at $USD 93,000 (SAT $240,0004).  This is considerably lower in terms of volume 
and value of fish rejects than estimates for previous years. 

                                                 
4  Based on US exchange rate used in economic analysis of 1 USD = 2.68 SAT. 
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Table 10 Estimated Loss of Foreign Revenue Due to Fish Rejects – 2006 

Market Volume  Price (USD) Value (USD) 

Samoa Fish Exporters 22 t $2,055/t a $45,210 

Pago Pago Canneries 22 t $2,055/t a $45,210 

US Fresh-Chilled 540 kg $4.90/kg b $ 2,646 

Total  44.54 t  $93,066 

a 2006 average price per tonne for frozen albacore to Pago Pago Canneries (Source: Industry 
Representative 2007). 

b 2006 average price per kg for fresh-chilled yellow fin to US market (Hawaii, California) from Samoa 
(Source: http://www.st.nmfs.gov/st1/trade/index.html). 

 
 
Samoa’s total fish exports in 2006 was 2,273 tonnes, valued at SAT $15,452,000.  In 
volume terms, rejects accounted for 1.9 per cent of the total volume of fish exported and 
in value terms, 1.5 per cent of the value of exports.   In 1996 – 1999, rejects accounted 
for 6.9 – 9.3 per cent of the total volume of exports and 5.4 – 7.8 per cent of total foreign 
revenue received from tuna exports. 
 
 

7.3 Cost of Sea-Safety Issues 
 

The alia was originally designed as a deep water bottom-fishing and trolling vessel. As it 
was not purpose-built for tuna longlining, there is limited space on board for ice and fish 
storage. When containers to store ice and fish are placed onboard, alias become 
overloaded and are particularly unstable in rough weather. 
 
The Alia fishery has had a poor safety record, exemplified by the loss of 20 lives in one 
month during 1998.  From 1996 – 2001, a total of 41 fishermen lost their lives at sea 
(Time 2001).  It is believed that the majority of the accidents were due to the lack of 
stability of alias when loaded in rough weather conditions, coupled with poor vessel 
construction and lack of basic seamanship skills (Watt et. al 2001). 
 
While these incidents resulted in some improvements in sea-safety, accidents and 
vessel losses have continued with alias.   
 
Although larger longliner vessels are generally far safer than alias, there have also been 
a number of sea-safety incidents for these vessels too.  For example, lack of sheltered 
harbour facilities mean that these vessels have to leave port during cyclones.  In 2004, 
during a cyclone, a large longliner was lost at sea, along with all hands. 
 
As sea-safety issues have been perceived to be a major set back for the alia fishery (and 
potentially used as a justification to phase out the use of alias in preference for larger 
commercial vessels), an objective measure should be developed to compare the 
economic impact of sea-safety issues of alias with that of larger longliners. 
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It is difficult to estimate the economic value of lives lost at sea due to vessel safety 
issues. However, actual costs of sea rescue operations (e.g. fuel) and certain 
opportunity costs (e.g. lost fishing time) can be estimated to objectively measure the 
economic impact of sea-safety issues. 
 
At the time when consultation was conducted for this study, data was not available from 
either the Samoa Fisheries Division or Police Maritime Unit on the number of sea search 
and rescues conducted in 2006 for longline vessels (both alias and larger vessels), or 
the number of lives lost. 
 
If such data was available, complemented with information from vessel operators 
involved in sea rescues, an objective measure could be developed based on the 
following: 
 

� Cost to deploy Samoa’s patrol boat, H.M.S. Nafanua, for each search and rescue 
mission (in terms of fuel, crew costs, vessel repairs and maintenance etc.). 

� For other vessels assisting with sea rescue operations – cost of fuel, opportunity 
cost of forgone fishing time (in terms of catch value), opportunity cost of forgone 
sale of catch on board at time of rescue (if catch is downgraded, rejected or no 
longer marketable by the time the vessel returns to land), crew wages. 

� For vessel being rescued – cost of fuel, opportunity cost of foregone fishing time, 
opportunity cost of foregone sale of catch, cost of damage or loss to vessel, 
medical expenses for injured crew. 

 
Some brief anecdotal points arising from the survey regarding sea safety issues include: 

� In 2006, sea search and rescues were conducted for both alias and larger 
longliners. 

� For incidences such as engine failure when the weather is calm, other longline 
vessels generally assist with towing etc. 

� Some alias are still sighted beyond the 50 nm limit, which places them at 
increased risk of sea-safety issues as alias are not designed to travel long 
distances from shore. 

� Some alias still don’t carry safety gear onboard (e.g. lifejackets, radio, flares etc), 
due to limited storage space on board, cash flow issues or general apathy about 
crew safety. 

� Several alias and larger vessels reported assisting with sea rescues – most of 
them indicated that they were not reimbursed by the vessel requiring rescuing for 
fuel costs. 

 
As the alia was not specifically designed to operate offshore in the tuna fishery (resulting 
in sea safety issues and subsequent loss of lives), some longline industry 
representatives feel strongly about the introduction of an alternative low-cost vessel that 
is purpose built for tuna fishing and has the ability to operate efficiently and safely. 
 
There have been efforts to develop a local medium-sized longliner – the ‘Super-Alia’ 
which could be built in Samoa, but would overcome sea safety and fish quality concerns. 
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Unfortunately, these vessels are considered to not be affordable by the majority of small 
fishing business, while other prospective super-alia owners have opted to purchase 
larger commercial vessels, greater than 15 metres in length.  In addition, there are 
doubts over their financial viability. 
 
 
7.4 Opportunity Cost of Labour 
 

When the Samoan alia fishery was first developed it was identified as an income-earning 
opportunity, particularly for fishing families based in rural areas, where there are limited 
employment prospects.   
 
For rural unskilled labour, the most likely alternative to fishing is working as agricultural 
labour, either unpaid in family plantations or as hired labour on other people’s farms.  
Hence, the opportunity cost of rural labour employed as crew on alias is the income 
foregone from working as agricultural labour. 
 
The opportunity cost of labour in the rural and urban economy of Samoa can be 
assessed as follows. 
 
From a list of licence owners provided by MAF, it was possible to estimate the number of 
vessels based in Apia and rural areas.  Of the 345 alias on this list, 17 are based in Apia 
(i.e. 50 per cent) and 17 are based in rural areas of Upolu and Savaii. 
 
There are generally three persons employed on each alia – one skipper and two crew 
members.  Hence, approximately 51 persons are employed on 17 rural alias.  Similarly, 
51 persons work on Apia-based alias. 
 
In 2006, the annual earnings of the skipper and crew on an average alia vessel 
amounted to SAT $11,950.  This equates to total wages of SAT $203,150 for the 17 
vessels rural-based vessels (and the same amount for the 17 Apia-based vessels). 
 
The minimum wage rate for employment in the private sector in Samoa is SAT $2.20 per 
hour.  However, the current market rate for agricultural labour is above the minimum 
wage rate at around SAT $2.50 per hour or $20.00 per day (assuming an eight-hour 
working day) (MAF 2005). 
 
For Samoan farm businesses, the farmer and other family members provide all or a 
large part of the labour and do not generally receive a cash wage.  However, hired 
labour may be bought in from outside the farm to carry out tasks needed to be done 
when there is insufficient family labour available (e.g. special weeding operations, 
harvesting etc.) (MAF 2005).  Hence, it is unlikely that full-time employment is available 
in the agriculture sector (i.e. 8 hours per day, 5 days per week, 48 weeks per year). 
 
For the purposes of calculating the opportunity cost of rural labour it is assumed that part 
time work is available as an agricultural labourer (i.e. 5 days per week for 26 weeks per 
year), noting that this is most likely an over-estimation.   
 

                                                 
5 The number of licenced alias included on this list is less than the number reported in MAF’s report to the 

WCPFC Scientific Committee, 2007 (MAF 2007).   
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If 51 workers are employed as agricultural labourers at a rate of SAT $20.00 per day for 
26 weeks in one year, the value of wages from this employment is SAT $ 132,600. 
 
For the urban economy, it is assumed that alternative employment could be gained as 
unskilled labour on a full-time basis (i.e. 40 hours per week, 48 weeks per year) at 
places such as Yazaki (wire-making factory) and Vailima Brewery at the minimum wage 
rate of $2.20 per hour.    
 
If the 51 Apia-based alia employees were employed in other industries, the value of 
wages would be SAT $215,424.  However, it is unlikely that all 51 employees would be 
formally employed, so this is most likely an over-estimate.  Up to date data on 
unemployment rates for Samoa is not currently available (Ministry of Finance 2007, pers. 
comm.), however, unemployment certainly exists.   
 
This can be interpreted as meaning that those employees on alias from rural areas are 
better off working in the longline industry rather than as unpaid family labour (where they 
wouldn’t be earning a wage) or hired agricultural labour.   For Apia-based alia 
employees, the earnings from working in alternative industries as unskilled labour are 
likely to be lower than earnings currently received from working on alias, presuming that 
not all crew members would be able to find alternative employment in the Apia area. 
 
 
7.5 Economic Impact of Different Management Strateg ies 
 
i) 50 Nautical Mile Exclusion Zone 
 

A restriction zone of 50 nautical miles was introduced as a measure to avoid unfair 
competition and minimize interaction between alias and larger vessels, whereby larger 
vessels are not permitted to fish within 50 nm of shore (MAF 2005).  (Note that this 
measure was also introduced to enhance sea safety of alias and deter them from 
traveling beyond their safe operating area).   
 
However, a number of complaints have been made by alia operators to the Samoa 
Fisheries Division of regular sightings of larger vessels fishing within the 50 mile zone, 
which renders this zone restriction measure as ineffective (MAF 2005). 
 
During the survey conducted for this study, neither alia or larger vessel operators were 
able to quantify the economic impact of the 50 nm exclusion zone on their longline 
operations, with most operators interviewed confirming that this measure has been 
ineffective due to lack of enforcement. 
 
As mentioned previously (Section 4.3), restricting the area where alia and larger vessels 
can operate, will result in higher densities of fishing effort for larger vessels, potentially 
reducing their catch rates.  Reduced catch rates for larger commercial vessels may 
counter-act the perceived benefits of introduction of the exclusion zone and impact on 
their economic viability and the economic benefits of the longline fishery as a whole, 
particularly when the number of alias operating are low.   
 
If this measure was adequately enforced by the Samoan Government (either Fisheries 
Division or Police Maritime Unit) and vessel operators were able to quantify the impact 
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on their longline operations (in terms of catch rates, operating costs etc.), then it would 
be possible to identify the economic benefits (if any) to alias, and the costs to 
Government, larger longline operations and the wider economy of excluding large 
vessels from fishing within 50 nm. 
 
ii) Other Management Strategies 
 
At the time of conducting this study, there was insufficient time available to develop an 
economic model (ideally, a bio-economic model) to evaluate the cost and benefits of 
different management strategies (i.e. 50 nm exclusion zone, moratorium on licences for 
vessels > 15 metres etc.).   
 
However, the economic data collected for this study on longlining operations could be 
married with biological data available for the fishery and used to develop a bio-economic 
model.  This would enable management strategies to be evaluated prior to 
implementation to estimate their impact on CPUE (to ensure that any proposed new 
fisheries management strategies (national or regional) do not depress CPUE any further) 
and to determine catch rates that would maximize economic returns of longlining 
operations.  
 
 
8 CONCLUSIONS AND RECOMMENDATIONS 
 

In its pre-2002 “glory days”, the Samoan Alia fishery was a notable example of an 
economically viable small-scale tuna fishery.  However, significantly reduced catch rates 
and increasing operating costs, particularly fuel, has led to the fishery’s virtual demise in 
recent years. 
 
Questions have been raised concerning the efficiency of the alia fishery and if there are 
strong enough economic and social grounds to justify Government intervention to 
preserve and revive the fishery – or whether the alia fishery should be left to its own 
devices to potentially collapse, leaving only larger commercial vessels operating in 
Samoa’s longline fishery. 
  
The results of this study indicate that social and economic grounds exist to continue 
operating alias under current operating conditions – alias are generating positive profits, 
contributing slightly higher value-added per tonne to Samoa’s GDP and are generating 
more than three times the number of jobs per 100 tonnes of catch than larger 
commercial longliners. 
 
However, the low internal rate of return (i.e. rate of return on capital investment) 
indicates that it would not be worth investing in a second-hand vessel, let alone a brand 
new vessel.  Only vessels that are already paid off are economically viable. 
 
The profitability of alias has been heavily impacted by rising fuel costs, as alias are very 
inefficient fuel-wise, costing at least US $80 more than larger vessels to catch one tonne 
of fish.  It is highly likely that fuel costs will continue to rise over time, hence, alias will 
need to look at technical options for becoming more fuel efficient (i.e. switching to more 
fuel-efficient outboard motors, employing different fishing strategies which reduce fuel 
consumption etc.).   



DEVFISH Assessment of Small-Scale Fisheries – Samoa Alia Fishery  

FFA  36 

 
Annual net profits appear more sensitive to changes in price than changes in catch.  
Hence, alia operators should ensure that post-harvest handling is exceptional so that 
fish are preserved and sold at the highest level of quality.  In addition, alias operators 
could collaborate with fish exporters to look for alternative, higher-value markets for 
albacore (e.g. there is market demand for Marine-Stewardship Council (MSC) certified 
albacore). 
  
Use of bio-economic modeling to determine the most economically efficient and 
biologically sustainable effort levels will assist in ensuring the economic performance of 
the alia fishery (and the longline fishery as a whole) is strong enough to sustain fishing 
operations during years where catches are lower and to minimize boom-bust cycles.   
 
Finally, any fisheries management measures to preserve or revitalize the alia fishery will 
need to be carefully planned and modeled prior to implementation, to ensure they have 
the desired effect and do not end up handicapping the longline fishery as a whole, as is 
potentially the case with the current management measure to exclude larger vessels 
from inshore areas. 
 
In light of these conclusions, several key recommendations are made to assist in 
preserving the alia fishery and ensuring the overall long term sustainability of Samoa’s 
off-shore fishery. 
 
� Improving fuel efficiency of alias –  
 

iii) Government assists in the purchase of more fuel-efficient four-stroke outboard 
motors for alias by granting duty exemptions or providing a subsidy to meet the 
cost differential between a two-stroke and four-stroke engine.  Strict guidelines 
would need to be developed to ensure that only legitimate alia-operations 
received this benefit (i.e. existing licence holders) to avoid abuse.  

iv) The Fisheries Division liaises with Samoa’s outboard motor dealership, on behalf 
of alia operators, to facilitate the introduction of four-stroke motors into Samoa.   

 
� Reducing price of fuel - In addition, or as an alternative to above, Government 

provides alia operators with duty free fuel.  Again, strict guidelines and careful 
monitoring would need to be introduced to avoid abuse. 
 

� Develop a bio-economic model – Samoa’s Fisheries Division works together with 
SPC Fisheries Scientists and FFA’s Fisheries Economists to develop a bio-economic 
model for Samoa’s tuna fishery to determine economically viable effort levels and to 
test fisheries management measures. 

 
� FAD Deployment Project –  
 

iii) The Fisheries Division places priority on the deployment of FADs to enable alias 
to embark on alternative, potentially more fuel efficient fishing strategies such as 
vertical longlining.  Financial and staffing provisions are made in the FAD 
deployment project for ongoing maintenance, repair and replacement of FADs 
and catch monitoring.    
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If donor funding is not available in the short-term to fund a large-scale FAD 
program (including both up-front deployment costs, ongoing maintenance etc.), it 
is recommended that a small program is implemented (perhaps making use of 
PDF funds), in the first instance. 

 
iv) An awareness campaign is run to minimize vandalism of FADs.  If vandalism 

continues to be an issue as in the past, consideration should be given to the 
introduction of a ‘user-pays’ scheme for FADs to serve as a disincentive. 

 
� Alternative fishing methods – Trials are conducted of alternative fishing methods for 

tuna and other small pelagics such as handline fishing (similar to techniques used by 
Filipino pump boats).  It should be noted that opportunities for bottom fishing are 
limited as stocks of deep-water snapper have been heavily fished.  

 
� Alternative markets - Alia operators collaborate with fish exporters to look for 

alternative, higher value-markets for albacore (e.g. fresh-frozen value-added 
products, environmentally sustainable certified product (i.e. Marine Stewardship 
Council Certification). 
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 APPENDIX 1 – STUDY TERMS OF REFERENCE 
 

Big or Small? The Samoan Alia Fishery 
 
Background 
 
The development of a small-scale longline fishery in Samoa in the late 1990s, using the 
locally built ‘Alia’ catamarans, resulted in what was widely regarded as a successful 
artisanal fishery. It is also one of the few cases in the Pacific of a small scale fishery 
which could profitably supply tuna for canning. At its peak in 1998, the fishery involved 
some 200 vessels, employing around 1,000 fishermen. Benefits to the economy were 
increased by: 

� 100% ownership and crewing of the vessels by Samoans; 

� Distribution of income into rural areas, with many boats based outside Apia; and 

� Support for secondary industries, with boats and longline reels made in Samoa, 
and engines maintained by local mechanics. 

 
On the negative side: 

� The fishery had a poor safety record, exemplified by the loss of 20 lives in one 
month in 1998. 

� Lack of adequate storage for fish and ice on board resulted in problems with fish 
quality even for the cannery market, and prevented the export of more valuable 
species in fresh form. 

� Profits from the fishery went mainly to the boat owners, with fishermen often paid 
meagre wages. 

� The boats’ inefficient 2-stroke motors resulted in relatively high fuel use. 
 
Following four years of sustained high fishing effort – more than 7.5 million hooks 
set/year – catch rates in the Samoan longline fishery declined substantially through 
2002/03. While the causes of this decline are not definite (local overfishing, general 
reduction in stocks, oceanographic factors, natural cycles of abundance?) the impact 
was most serious for the Alia fishery. By 2004 the number of active Alias had declined to 
30 or less, and the bulk of Samoa’s tuna catch was being taken by 17 large longliners of 
15 metres or more. Imported from overseas and based entirely in Apia, many of these 
boats are partly owned by overseas investors and employ expatriate captains and 
engineers. Due to a lack of slipway and other facilities, only minor maintenance can be 
carried out in-country. Although generally safer than the Alias, the lack of sheltered 
harbour facilities means that these longliners have to leave port during cyclones, and 
one was lost with all hands in 2004. 
  
Government Strategies 
  
Although Government has been criticized for licensing too many large vessels at the 
expense of the Alia fishery, a number of steps have been taken to try to preserve and 
revitalize it through fishery management, fiscal measures and development assistance. 
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Management measures have included: fixing the number of licences for >15m vessels 
at 2004 levels (licence numbers for Alias are unlimited); and a 50 nm. fishing zone 
reserved for small vessels (although this has proved difficult to enforce). 
 
Fiscal incentives have included exempting small vessels from withholding tax on 
payments to fishermen (although most large vessels also benefit from a waiver at 
present); and the recent payment of 12 months’ interest by Government on fishing boat 
loans, which mainly benefited small boat owners. Licence fees are also proportionately 
lower for smaller vessels, even allowing for differences in fishing power. 
 
Development assistance which has been proposed or is already in progress includes 
expanding the Apia fishing harbour to service Alias better, provision of ice making and 
other facilities in rural areas to support village based boats, and a FAD programme to 
increase fishing opportunities using methods such as vertical longlining. 
 
There have also been efforts to develop a local medium sized longliner – the ‘Super-Alia’ 
which could be built in Samoa but would overcome sea safety and fish quality concerns. 
Unfortunately these have proved not to be affordable for small fishing businesses and 
there are doubts over their financial viability. 
 
Wider Applications 
 
Interactions between industrial and small scale fisheries, and measures to mitigate them, 
are an issue world wide. In the Pacific Islands, similar tuna management and 
development strategies have been proposed, or are already in place, in most countries 
with commercial longline fisheries. These are intended to protect the interests of small-
scale operations (whether commercial, subsistence, recreational or sportfishing charter). 
None of these have been objectively evaluated as to whether they actually work, and if 
so, at what cost or benefit to the wider economy. 
 
More specifically, the Alia fishery has been promoted as a model that could be replicated 
in other Pacific Island countries. Fisheries Officials have made numerous study visits to 
Samoa, and Alias have been shipped to several neighbouring countries for trials and 
evaluation. 
 
The Questions 
 
The key question is whether the Alia fishery can, or even should, be revived? Is its 
demise the inevitable result of the need for the Samoan tuna fishery to become more 
efficient? With increasing fuel costs, and stocks depleted from their former state, can it 
be viable again? If so do the social and wider economic benefits justify the lower 
efficiency and perhaps subsidies that may be necessary? Is it possible to quantify the 
economic cost of the vessel safety and fish quality issues? Will measures to exclude 
larger vessels from inshore areas and limit their numbers have the desired effect, or 
merely handicap this fishery?  Is there any point in continuing to promote an Alia-based 
longline fishery in other Pacific Island countries? 
 
Issues to be Addressed 
 
Biological 
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• Obtain an assessment of the causes of reduced catch rates in the fishery in 
terms of oceanographic factor, general stock depletion and localised depletion. 

• Assess the likely impact on Albacore stocks in the Samoan EEZ of reduced effort 
in zone – potential to rebuild standing stock and time required. 

• Assess the likely impact, if any, of a 50 nm. exclusion zone around the islands on 
the availability of fish for capture in that area. 

 
Technical 

• Identify, from SPC and other investigations, the likely catch rates for an 
alternative Alia fishing strategy: FAD trolling and vertical longline. 

• Quantify the expected savings in fuel costs by substituting diesel or 4-stroke 
outboards for existing 2-stroke models. 

 
Financial 

• Quantify the operating costs and earnings of (i) a rurally based Alia (ii) an Apia 
based Alia and (iii) a 15 metre longliner. 

• Analyse the sensitivity to key variables of CPUE, Pago Albacore price and fuel 
prices. 

• Identify the catch rate that would be needed to give an attractive income for an 
Alia (perhaps by comparison to earnings in 1998-2001) given current fish and 
fuel prices. 

• Analyse the financial viability of technical options to reduce Alia fuel costs using 
diesel and/or 4-stroke outboards (higher capital but lower operating costs). 

 
Economic 

• Quantify the proportion of fish export earnings retained in the Samoan economy 
by an Alia and a typical 15 m. longliner, having regard to both recurrent and 
capital expenditure. 

• Quantify Government revenues (direct and indirect) and expenditure in the two 
fisheries, with due regard to incentives and infrastructure proposed or already in 
place for the Alia fishery. 

• Quantify the economic losses attributable to poor fish quality in the Alia fishery, 
and develop an objective measure of the sea safety issues, in comparison with 
the larger scale operation. 

• Assess the opportunity cost of labour in the urban and rural economy in Samoa, 
and develop an objective measure of the benefits of employment in the longline 
fishery. 

• Identify the economic costs, to government, to large longline operations, and to 
the economy in general, of excluding large vessels from 50 nm. monitored by 
VMS. 

• Develop an economic model that allows the costs and benefits of different 
management strategies to be evaluated. 
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APPENDIX 2 OPERATIONAL PARAMETERS FOR ALIAS - 2006 
 
 
 
CATCH & EFFORT
No. of fishing days:
     Apia-based 160
     Rural Upolu-based 100
     Savaii-based 100
Average no. of fishing days 120

No. of days/trip 2
No. of trips/year 50
No. of sets/trip 2
No. hooks/set 300
Total hooks/year 30,000

VALUE OF CATCH

No. fish/trip Ave. weight (kg) Price/kg Total Value Total catch kg
Albacore - Export (15-20kg) 18 15 $5.00 $1,350.00 270
Yellowfin - Export (20-30kg) 3 20 $7.00 $420.00 60
Big Eye - Export (20-30kg) 0 20 $7.00 $0.00 0
Yellowfin - Local Market (10kg) 2 10 $3.00 $60.00 20
Big Eye - Local Market (10kg) 1 10 $3.00 $30.00 10
Others (Masi masi, wahoo etc.) (10kg) 3 5 $3.00 $45.00 15
Total 27 $1,905.00 375

INPUTS

Crew Wages
Total no. of crew 3
No. of deckhands 2

Skipper Crew Skipper Crew
Albacore - Export $4.00 $3.00 $72.00 $108.00
Yellowfin/Big Eye Export $5.00 $4.00 $15.00 $24.00
Others $2.00 $2.00 $12.00 $12.00
Total cost $99.00 $144.00

Fuel
Litres/trip 200
Cost/litre $2.50

Ice
No. of bins/trip 1
Cost/bin $60.00

Bait
No. of 10kg boxes/trip 3
Price/10kg box $58.00

$/fish Cost/trip
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APPENDIX 3  ECONOMIC EVALUATION CRITERIA DEFINITION S 
 
The various criteria used in the economic analysis are defined (where required) and 
discussed briefly below.  Value added ratio 
 

“Value added  is an economic term to express the difference between the value of goods 
and the cost of materials or supplies used in producing them [intermediate costs]. Value 
added is thus defined as the gross receipts of a firm minus the cost of goods and services 
purchased from other firms. Value added includes wages, salaries, interest, depreciation, 
rent, taxes, and profit. 
 
Using the commercial [fisheries] harvesting sector as an example, the following goods or 
services would be deducted from revenues to compute value added: fuel/oil, ice, crew 
supplies, … vessel and gear repair, wharfage, bait, insurance, and accounting fees. 
 
For the processing, wholesale, and retail sectors, value added is typically sales less the 
cost of purchased seafood products, containers and packaging materials, ingredients and 
other materials, various supplies, fuel and electricity, transportation, insurance, repairs and 
maintenance, and miscellaneous service costs.”6 
 
and; 
 
“It is usually convenient to express the intermediate costs as a proportion of the gross 
output. For example, in the case of small-scale fishing using motorized boats the fuel, bait, 
provisions and maintenance are all intermediate costs. If the total value of the catch is 
$1,000 and the cost of the intermediate costs is $400 then the proportion of the gross 
output attributable to intermediate costs is 40 percent. In this example the value-added by 
small-scale fishing using motorized is $1,000 * (1-0.40) = $600 … the intermediate cost 
ratio is 0.40 and its reciprocal, 0.60 [60%], is the value added ratio .”7 

 
 
Net local purchases per t. (US$) 
 
This is simply a measure of the local purchases made by the entities analyzed, reduced 
by an amount representing an estimate of the off-shore content of the products or 
services purchased, expressed on a per tonne caught / processed basis. There does not 
appear to be any accepted basis to estimate the local content in items used in the 
industry. 
 
 
Jobs per t. 
 
This measure includes expatriates resident in the country and employed by the 
enterprise, for example a New Zealand skipper on a Samoan commercial longliner. This 
is on the basis that the operational model offers these jobs on the local market, although 
they may not be taken up.  

                                                 
6 NMFS undated.  FAQ sheet for Value Added. 
7
 Gillett, R. and C. Lightfoot 2001. The Contribution of Fisheries to the Economies of Pacific Island 

Countries. 
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Balance of payments per t. 
 
This is a composite made up of export sales, reduced by the imported content of local 
purchases (for example fuel) and direct imports and off shore services (bait, marketing 
commissions). Any local sales made by the enterprise are treated as an addition to 
balance of payments on the basis of import substitution. 

 
EBIDTA per tonne 

 
Earnings before Interest, Depreciation, Taxes and Amortization (EBIDTA) is a measure 
of the surplus cash generated operationally by an enterprise. It is a useful metric to use 
when comparing results within an industry sector, as is the case in this study, as it 
eliminates from income measures the expenses of interest, depreciation and 
amortization which can vary widely between companies as a result of different 
accounting policies adopted. Tax expense can also distort comparisons as tax charges 
will vary between tax jurisdictions and will vary within jurisdictions depending on a range 
of non-operational factors such as the granting of tax holidays. 
 
Hence EBIDTA is a relatively “clean” measure of profitability the use of which can 
enhance inter-company comparisons. The use of a per tonne measure eliminates the 
effects of differing scale from inter-company comparisons. 
 
Government revenue per tonne 
 
This measure attempts to capture all government revenue  streams that result from the 
operational model under examination. 
 
But the linkage between expenditures and government revenues can become tenuous. 
Fishing vessels buy fuel which will add to government revenues by increasing the 
amount of (duty paid) fuel imported, but also consequently increased fuel company 
employees who pay income tax, and buy duty paid imported food stuffs, etc. Such 
multiplier effects are well outside the scope of this study. 
 
IRR (%) 
 
Internal Rate of Return (IRR) has been defined as: 
 

“It is the maximum interest that a project could pay for the resources used if the project is to 
recover its investment and operating costs and still break even. It is the rate of return on 
capital outstanding per period while it is invested in the project.  
 
The internal rate of return is a very useful measure of project worth. It is the measure the 
World Bank uses for practically all its economic and financial analyses of projects and the 
measure used by most other international financing agencies”8. 
 

Source:  Philipson (2006, 2007). 

                                                 
8 Gittinger, J.P. 1982.  Economic Analysis of Agricultural Projects. 
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APPENDIX 4 -  DETAILED ECONOMIC ANALYSIS 
 

Throughput (t) 19                           
Local currency to $US 2.68

Local currency $US $US per
(Tala) equivalent  t.

Export receipts 88,500                    33,022                   1,756.51            
Import savings 3,750                      1,399                     74.43                 

less Import payments
Off shore content of local purchases 39,596                    14,775                   785.88               
Off shore marketing costs, comm.
Other off shore payments

52,654                    19,647                   1,045                 

Local male / female / total 3 / 0 /3 per 100 t. 16.0                   
Foreign  

Payments to locally-based staff 12,150                    4,534                     241.15               
Estimated remittances

12,150                    4,534                     241.15               

Total purchases 49,760                    18,567                   987.62               
Off shore content of local purchases 39,596                    14,775                   785.88               

10,164                    3,793                     201.73               

Import duties
Taxes - GST on local purchases 6,469                      2,414                     128.39               
Levies
License fees 200                         75                          3.97                   
Wharfage, other port payments
Other - market stall hire 400                         149                        7.94                   

7,069                      2,638                     140.30               

Total $US Off shore $US
purchases equivalent content equivalent

Fuel, oil, lubricants 26,500                    9,888                     21,200.00          
Bait 8,700                      3,246                     7,830                 
Electricity, water -                            -                         
Ice 3,000                      1,119                     2,550                 
Fishing gear 2,860                      1,067                     2,431                 
Vessel servicing 2,000                      746                        1,700                 
Vessel provisioning 5,000                      1,866                     2,500                 
Vehicle servicing 1,200                      448                        960                    
Travel -                         
Communications 250                         93                          213                    
Miscellaneous 250                         93                          213                    
Total local purchases 49,760                    18,567                   39,596               

Value added Value add ratio 45.8%
gross sales 34,422                   EBIDTA / t. 590.27             

Intermediate costs 18,642                   Staff / 100 t. 15.96               
value added 15,780                   IRR 1%

Value added ratio % 45.84% Gov. rev. / t. 140.30             
Value add / t. 839.35             

SAT$ US$ US$ / tonne
Gross sales 92,250                    34,422                   1,830.94            
less: Cost of sales 47,350                    17,668                   939.78               
Gross margin 44,900                    16,754                   891.16               
less: fixed expenses 15,160                    5,657                     300.89               
EBITDA 29,740                    11,097                   590.27               

 Net local purchases
 Government revenue

 Total government revenue

  EBITDA

 Employment numbers

 Employment earnings

 Net employment earnings
 Local purchases

Fixed parameters Apia Alia (average)

 Balance of payments

 Net balance of payments
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Throughput (t) 146                               
Local currency to $US 2.68

Local currency $US $US per
(Tala) equivalent  t.

Export receipts 799,040                        298,149                  2,042.12                   
Import savings 64,790                          24,175                    165.58                      

less Import payments
Off shore content of local purchases 445,967                        166,406                  1,139.76                   
Off shore marketing costs, comm.
Other off shore payments

417,863                        155,919                  1,068                        

Local male / female / total 7/0/7 per 100 t. 4.8                            
Foreign  

Payments to locally-based staff 128,085                        47,793                    327.35                      
Estimated remittances

128,085                        47,793                    327.35                      

Total purchases 531,850                        198,451                  1,359.26                   
Off shore content of local purchases 445,967                        166,406                  1,139.76                   

85,883                          32,046                    219.49                      

Import duties
Taxes - GST on local purchases 69,141                          25,799                    176.70                      
Levies
License fees 6,833                            2,550                      17.46                        
Wharfage, other port payments 834                               311                         2.13                          
Survey fees 234                               87                           0.60                          

77,042                          28,747                    196.90                      

Total $US Off shore $US
purchases equivalent content equivalent

Fuel, oil, lubricants 164,026                        61,204                    131,220.80               48,963       
Bait 142,485                        53,166                    128,237                    47,849       
Electricity, water -                              -                               -                 
Ice 18,791                          7,012                      15,972                      5,960         
Fishing gear 38,297                          14,290                    32,552                      12,146       
Vessel servicing 120,393                        44,923                    102,334                    38,184       
Vessel provisioning 11,660                          4,351                      5,830                        2,175         
Freight & handling 18,948                          7,070                      15,158                      5,656         
Insurance 10,002                          3,732                      8,502                        3,172         
Management & accounting 6,100                            2,276                      5,185                        1,935         
Miscellaneous 1,148                            428                         976                           364            
Total local purchases 531,850                        198,451                  445,967                    166,406     

Value added Value add ratio 37.5%
gross sales 322,325                  EBIDTA / t. 500.90       

Intermediate costs 201,400                  Staff / 100 t. 4.79           
value added 120,925                  IRR 12%

Value added ratio % 37.52% Gov. rev. / t. 196.90       
Value add / t. 828.25       

SAT$ US$ US$ / tonne
Gross sales 863,830                        322,325                  2,207.70                   
less: Cost of sales 453,387                        169,174                  1,158.73                   
Gross margin 410,443                        153,150                  1,048.98                   
less: fixed expenses 214,449                        80,018                    548.07                      
EBITDA 195,994                        73,132                    500.90                      

Fixed parameters Commercial Vessel (Average)

 Balance of payments

 Net balance of payments
 Employment numbers

 Employment earnings

 Net employment earnings
 Local purchases

 Net local purchases
 Government revenue

 Total government revenue

  EBITDA

 
 
 
 
 


