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1. Project objectives and Report focus
As required under the project TOR, this Report provides a market price based valuation of the 
tuna resources of the WIO. It will be recalled that in terms of its objectives, the project aims 
to estimate the economic importance of tuna fisheries to the states of the WIO with a specific 
focus on Comoros, Madagascar, Mauritius, Mozambique, Seychelles, Somalia, Reunion, 
Tanzania and to a much lesser extent, South Africa.  It is also intended to provide its end-users 
with a sound overview of recent developments in the region as well as policy directions and 
advocacy insights with respect to the following issues:
1. The monetary value of WIO tuna. 
2. The relative proportions of monetary value captured by foreign fleets/processors as 

distinct from local stakeholders in the WIO.
3.  Options for increasing the proportion of benefits captured by WIO stakeholders – e.g. 

by negotiating better agreements and establishing better management frameworks.
4. The overall costs and benefits associated with current arrangements.  

2. Data base for valuations and limitations of analysis undertaken
The figures used to back the market price valuation set out here are the latest available IOTC 
data set on catches, a dataset based on reports of catch within country EEZs but not from the 
full set of relevant high seas areas. Our analysis is therefore a partial analysis only as in the 
absence of high seas and artisanal catch data a definitive and comprehensive analysis cannot 
be provided. The study is also limited in its conclusions by the fact that it does not integrate the 
costs of production at fleet level into the analysis. This is because these figures are not publicly 
available generally, and those that are available cannot be integrated in a consistent way with 
the IOTC data set. We also did not include the ecological costs of fishing into our analysis, as 
there was not enough time to undertake this aspect of the analysis. 
Despite these limitations, it is still possible to provide a reasonably sound overview of the 
monetary values based on market prices associated with the harvesting of tuna in the WIO. 
That is what this report provides. 

3. Estimating distribution of benefits between WIO countries and foreign  
fleets - the rate of return (RoR) concept
Ideally, access fees or licence payments should be based on a clear RoR. The RoR is monetary 
value received by the Coastal State as a proportion of the total monetary value of the catch once 
sold in the final port of destination of the foreign fleet. The question then is what percentage of 
the ex-vessel value will be recovered by the Coastal State.  – It could be a RoR of 5 per cent, 6 
per cent, 7 per cent, 10 per cent and so on.  

The RoR can be calculated based on the total catch taken from an EEZ; total catch taken by a 
particular fleet; total catch within the framework of specific agreements; or total catch taken by 
gear type.  The RoR should also be calculated over a period of time most probably on an annual 

EXECUTIVE SUMMARY
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basis or a multi – annual period. Where the RoR is low (2-4%) there is a case for increasing 
access, licence, transhipment, reflagging and other fees in order for the benefits to the country 
to be more equitable. However to undertake a sound and comprehensive RoR assessment, the 
analyst must have detailed country data, including all relevant access agreements and records 
of payments as well as accurate information on how much catch is taken out of each EEZ or 
under specific agreements. This total set of information however seldom available publicly, and 
in many cases may not even be collected in a form, which allows a full RoR analysis to be done.  
It is critical to emphasise that a robust RoR analysis can only be undertaken if there is enough 
information available to support: (1) calculation of the amounts of actual catch taken 
from each EEZ; (2) calculate the annual monetary values generated by each EEZ 
when the catch is sold at ex-vessel prices.  

4. What is an adequate RoR?
The next question is what is an adequate RoR for WIO States specifically, and the Coastal 
State generally.  In our view, based on current trends in the Pacific and the ecological costs of 
taking the fisheries resources out, States should be getting at least 7% of the returns whilst a 
steady possibility of capturing 10% of the returns would probably be the lower end of a fair and 
equitable outcome.  Currently, the Pacific Island States, in the Western Central Pacific. (The 
States with the most advanced arrangements on a global basis) are achieving a RoR of between 
8-10% across their bilateral arrangements. These States use a vessel day approach under 
which a minimum price for a vessel day is USD5000 a day. As at end February, information 
informally received from the relevant Pacific region officials indicate that the rate of return was 
8.3% on average across all the bilateral arrangements although it has gone up to 10% under 
some bilateral arrangements. 

5. The Specific RoR approach used in this paper.
In terms of RoR methodology the report has had three aspects:  

• Step 1: estimate for each country, the ex-vessel monetary values of total EEZ catch for 
both industrial level purse seine and longline sectors using catch data estimates from 
the IOTC catch database  –

• Step 2: for each country, calculate RoR reference amounts at 5%, 7% and 10% of the total 
values for the years 2007-2009;

• Step 3: for each country, where the figures are available,  compare the year on year actual 
access fee receipts as percentages of the IOTC based catch value estimates for 2007-
2009 with the 5%, 7% and 10% reference figures generated by step 2.

It would not have been possible to undertake this approach if CEA countries had not released 
information on their access agreement receipts and for this the consultants are grateful.  
However, whilst it is important to emphasize that the release of access fee payments by 
participating countries has been extremely useful, it is also important to emphasise that the 
data provided only supports an initial and not extremely robust assessment of ROR at country 
level.  Limitations within the information data set include the fact that, for example, not all 
countries consistently record access payments by gear type.  The result is that we have had to 
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aggregate purse seine and longline information. .  The most critical limitation however 
is that there is no information available on: (1) the amounts of actual catch taken 
from each WIO EEZ; (2) the annual monetary values generated by each EEZ when 
the catch is sold at ex-vessel prices.  

6. Approaches to analysis and presentation of results
In total, the consultants used five different perspectives. Results from applying these different 
analytical perspectives are presented in the relevant parts of the Report as follows: 
1. A statement at regional level of the monetary valuations for the resources targeted by 

the purse seine and longline fleets as well as RoRs calculated at 5%, 7% and 10% of the 
relevant totals. The approach used here was a simple procedure of multiplying catch 
values by market prices.

2. A statement at country level for the EEZ resources fished in the target countries as well as 
RoRs calculated at 5%, 7% and 10% of the relevant totals. The approach used here was a 
simple procedure of multiplying catch values by market prices. 

3. RoR calculations for the EU FPAs with Madagascar, Mozambique and Comoros based 
on comparing the amounts paid under the agreements with the reference or benchmark 
RoRs (5%, 7%, 10%) calculated from the IOTC data.

4. RoR calculations based on actual data on access fee payments supplied by the Coastal 
East African countries - these results were compared with the reference RoR figures.

5. A preliminary statement of the results from applying a very basic Vessel Day analysis 
to the latest IOTC and other comparative data. The Vessel Day approach is now well 
established in the Western Central Pacific. This report applies it to the WIO region in a 
preliminary and indicative way as yet another method of providing a valuation of WIO/
EEZ resources. The report does not advocate that WIO countries adopt a Vessel Day 
approach. Further work may however prove useful to provide another perspective on the 
monetary value of the region’s tuna resources. 

Despite these limitations, the RoR figures set out in this Report provide WWF with a reference 
point in its advocacy work in the WIO region, subject of course to the limitations of data 
identified above, The 10% figure also provides a reference point that can be reasonably aimed 
for and maintained by the countries and WWF. It addresses the terms of reference requirement: 
assess potential revenue that could be generated through an improved tuna fisheries strategy in 
the region.

2 This data base although useful is also limited as it is often based on country reports that are not always accurate and in many cases attributes catch to the 
3 Figures were released by Kenya, Mozambique and Tanzania.  The authors already had figures from the Seychelles due to an earlier study undertaken for 

the government of Seychelles. 

IT IS FOR THIS REASON THAT THE IOTC CATCH DATA HAS SUCH PROMINENCE IN 
THE STUDY – IT IS CURRENTLY THE ONLY SOURCE OF INFORMATION AVAILABLE 
ON THE TOTAL CATCH HARVESTED BY FLEETS FROM EACH ZONE. EVEN THOUGH 
USEFUL THIS DATA IS ALSO THEN FURTHER LIMITED BY THE FACT THAT IT DOES 
NOT DIFFERENTIATE FOREIGN FLEET CATCH FROM DOMESTIC FLEET CATCH. 
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7. General observations on the political economy of tuna production and 
distribution of benefits between foreign actors and Coastal States
The investigation found that tuna caught in the WIO generates very little local value adding. It 
also generates limited multiplier impacts (direct, indirect and induced employment) in WIO 
economies.   The reasons are as follows:  
• WIO tuna fishing is dominated by EU fleets (principally French and Spanish purse 

seiners) and Asian longline fleets (mainly from Japan, Korea and Taiwan/China).  
• The supply chains for the EU fleets are well organised with part of the catch landed for 

processing in Mauritius, Madagascar and Seychelles.  
• Processed tuna, principally canned products and loins are exported to the EU countries 

and the US with another segment exported in low temperature containers to Europe 
and various Asian countries.  

• The tuna processing plants in Madagascar, Mauritius and Seychelles are tightly 
integrated into supply chains dominated by companies based in the UK, France, Italy, 
the United States and Asia.

• The Asian longline fleets land some tuna in Port Louis, Mauritius for low temperature 
storage and subsequent transport to Asian destinations, with India emerging as a key 
market. 

• However much of the catch in the EEZs of WIO states and adjacent high seas is 
transhipped at sea for onward transport to Japanese, Thai and other markets.  

• Asian fleet value accruing to WIO coastal states is thus very limited with the bulk of such 
limited value captured principally by enterprises based at the Seafood Processing Hub 
in Port Louis.  

Given the current structure of global supply chains and the dominance of these by foreign 
fleets/processors and as far as increasing returns is concerned, the following further comments 
can be made:  
• Seasonality is decisive in deciding the economic importance of tuna fisheries to the 

various WIO countries
• Access/licence fees paid to each State are important - however the extent to which such 

payments represent an adequate proportion of the monetary value associated with the 
resource as well as the opportunity costs associated with allocating the specific fisheries 
resources to foreign and domestic fleets is still highly unclear – the reason is that there 
is not enough data and transparency with respect to all actors – fleets, processing 
companies, associations and governments. 

• Non- access revenues are important but are not always properly factored in – we refer 
here to government and private revenues generated by port activities linked to landing 
and transhipment of tuna - port dues, vessel expenditures in port, fuel provision, crew 
accommodation and flights, vessel repairs and maintenance, chandlery, agency activity 
and other expenditure – value from this section of the supply chain could be increased 
– however for each country and for the region generally, it is unclear at what point such 
increases would reach a tipping point which makes a specific country or the region as a 
whole unattractive to the main fleets and companies. 
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• Value derived from the processing of landed tuna where processing facilities exist in a 
specific country are a highly important part of the value equation. Proper analysis of this 
aspect is seldom undertaken apart from in Seychelles. 

• External constraining factors such as climate change and sharp shocks of the type caused 
by Somali pirate activity have also shown themselves to be very important economic 
factors.  These issues are analysed in more detail by outputs from WORK PACKAGE 3:  
Strengths, weaknesses and concerns within management arrangements and supply 
chains (Overview of IOTC arrangements, by-catch issues, IUU fishing, and piracy)

Analysing the diversity of country situations in the regional context more closely, key 
differences in the importance of tuna fisheries can be summarised as follows. 
• Seychelles is in the tuna fisheries belt and has over time become a major hub for EU purse 

seiners with occasional visits from Asian longliners. Tuna has a significant place in the 
economy of Seychelles. 

• Port Louis, Mauritius, is a base for Asian longliners, which also use the port for repair 
and cold storage.  Dry dock facilities also serve the occasional EU purse seiner.  Most 
tuna passing though Mauritius is shipped on reefers from Seychelles and enters as a 
raw material for the tuna processing industry and ancillary industries in Mauritius.  
Mauritius therefore benefits from port visits and expenditure as well as the value added 
from the tuna processing industry.  

• Madagascar through Diego Suarez is a supplementary part of the regional system focused 
on Seychelles and Mauritius.

• Réunion is a major base for the EU fleets active in both the Indian Ocean and the 
Atlantic and receives significant amounts of EU aid to assist with maintaining the 
competitiveness of the fleet, its ports and harbours. 

• For the other regional countries, tuna fisheries have had little impact to date with 
the exception of Kenya and South Africa.  Tanzania plans to expand its tuna sector, 
while Comoros receives virtually no value added from tuna apart from the access and 
licence fees from DG Mare, EU and trawler owners.  Mozambique is rapidly seeking its 
proportion of the tuna economy. 

Finally, it should be noted that South Africa presents a special case within the WIO framework 
for a variety of reasons, including its highly industrialised economy, its large internal market 
and its use of a quota management system to manage its fisheries. However, the apartheid 
period has meant that no relationship has developed between the markets and industries 
of South Africa and the fleets taking fish in the region.  There is on the face of it scope 
for considerable benefit for WIO countries if a linkage to the South African economy was 
developed. Until 2003, the tuna resources migrating through South Africa’s outer EEZ and 
adjacent high seas were caught by longline fleets from Japan and Taiwan as part of their 
tropical as well as temperate tuna harvest strategies. In 2003, the South African Minister of 
Environmental Affairs and Tourism decided not to renew the long-standing access agreements 
with Japan and Taiwan. The departure of the Japanese and Taiwanese longline fleets has 
created an opportunity for South African firms to invest in and develop a South African 
commercial large pelagic fishery aimed at the harvesting by longline of tuna, shark and 
swordfish.
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9. Estimations of tuna catches, gross value and estimated rates of return 
at country/EEZ level  
The results of our investigation are as follows: 

I. COMOROS 
A. Comoros Nominal Catch Values (USD) based on IOTC Whole of EEZ estimates

B. Comoros - Rate of Return Estimates at 5%, 7% and 10% based on IOTC Data 

C. Overall Comoros Profile based on IOTC data

D Rates of return estimates - actual access fee data against IOTC Whole of EEZ estimates
 No calculations attempted due to absence of information. 

COMOROS 2007 2008 2009

Longliners 16,504,150 5,131,233 1,653,031

Purse seiners 9,083,136 15,276,636 8,550,237

 2007 2008 2009

5% 1,279,364 1,020,393 510,163

7% 1,791,110 1,428,551 714,229

10% 2,558,729 2,040,787 1,020,327

Comoros - Rate of Return on Nominal EEZ 
Tuna Resource Value

0

2,000,000

4,000,000

U
SD

5%

7%

10%
5% 1,279,364 1,020,393 510,163

7% 1,791,1101 ,428,551 714,229

10% 2,558,729 2,040,787 1,020,327

2007 2008 2009
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II. KENYA
A. Nominal Catch Values (USD) based on IOTC Whole of EEZ Estimates

B. Kenya - Rate of Return Estimates at 5%, 7% and 10% based on IOTC Data 

C. Overall Kenya profile based on IOTC data 

D. Kenya - rates of return estimates - actual access fee data against IOTC whole of EEZ 
estimates 

KENYA 2007 2008 2009

Longliners 22,808,886 8,610,984 8,155,120

Purse seiners 2,274,340 1,730,346 1,162,625

 2007 2008 2009

5% 1,254,161 517,067 465,887

7% 1,755,826 723,893 652,242

10% 2,508,323 1,034,133 931,775

Kenya - Rates of Return on Nominal EEZ Tuna 
Resource Value

0

2,000,000

4,000,000

U
SD

5%

7%

10%

5% 1,254,161 517,067 465,887

7% 1,755,826 723,893 652,242

10% 2,508,323 1,034,133 931,775

2007 2008 2009

Using the Kenyan catch values derived from the IOTC estimates, we calculated the RoR for 
actual fees paid to the Kenyan government to be 2.6% for 2007; 4.1% for 2008 and 6.8 % for 
2009.  
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III. MADAGASCAR
A. Madagascar - Nominal Catch Values  (USD) based on IOTC Whole of EEZ Estimates 

B. Madagascar - Rate of Return Estimates at 5%, 7% and 10% based on IOTC Data 

Kenya – nominal catch value and licence revenues

KENYA 2007 2008 2009

Longliners 22,808,886 8,610,984 8,155,120

Purse seiners 2,274,340 1,730,346 1,162,625

 2007 2008 2009

5% 1,254,161 517,067 465,887

7% 1,755,826 723,893 652,242

10% 2,508,323 1,034,133 931,775

 Nominal Catch 
Value

Total Licence 
Revenue

Licence Revenue as % of 
Nominal Catch Value

2007 25,083,226  655,107 2.6

2008 10,341,330  419,059 4.1

2009 9,317,745 630,000 6.8

MADAGASCAR 2007 2008 2009

Longliners 46,761,330 28,328,939 28,824,553

Purse seiners 7,995,625 17,392,979 15,687,648

 2007 2008 2009

5% 2,737,848 2,286,096 2,225,610

7% 3,832,987 3,200,534 3,115,854

10% 5,475,695 4,572,192 4,451,220
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C.   Overall Madagascar profile based on IOTC data 

D. Madagascar - rates of return estimates - actual access fee data against IOTC 
whole of EEZ estimates

Madagascar released figures on actual access fee payments to WWF in 2012.  These figures 
are compared to the IOTC data monetary valuations to show the relevant RoR as follows:

2007:  10.1%
2008:  19.0%
2009: 16.2%

Clearly, the RoR are much higher than the benchmark 5,7 and 10% used as reference points 
in the earlier step of our analysis. 

Madagascar - Rates of Return on Nominal EEZ 
Tuna Resource Value

0

1,000,000

2,000,000

3,000,000

4,000,000

5,000,000

6,000,000

U
SD

5% 2,737,848 2,286,096 2,225,610

7% 3,832,987 3,200,534 3,115,854

10% 5,475,695 4,572,192 4,451,220

2007 2008 2009

2007 2008 2009 2010 2011

RECEIPTS (ARIARY)

EU 4,462,555,739 5,176,847,474 4,136,844,860 4,820,234,551 3,764,305,290

NON-EU 1,713,448,496 1,075,720,592 1,920,567,504 1,826,439,226 1,103,314,150

TOTAL 6,176,004,235 6,252,568,066 6,057,412,364 6,646,673,777 4,867,619,440

Ariary/USD 0.0005 0.0006 0.0005 0.0005 0.0005

RECEIPTS (USD)

EU 2,231,278 3,106,108 2,068,422 2,410,117 1,882,153

NON-EU 856,724 645,432 960,284 913,220 551,657

EU FPA 1,639,890 1,639,890 1,639,890 1,639,890 1,639,890

Total 4,727,892 5,391,431 4,668,596 4,963,227 4,073,700

IOTC EEZ Nominal catch value 46,761,330 28,328,939 28,824,553

Access payments against IOTC 
Catch value (%)

10.1 19.0 16.2

Fees actually paid to Madagascar 2007-2011 and rates of return for 2007-2009
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IV.  MAURITIUS
A. Mauritius - Nominal Catch Values  (USD) based on IOTC Whole of EEZ Estimates

B. Mauritius - Rate of Return Estimates at 5%, 7% and 10% based on IOTC Data

C. Overall Mauritius profile based on IOTC Data

D. Mauritius - rates of return estimates - actual access fee data against IOTC whole of EEZ 
estimates

 No calculations were attempted due to absence of information. 

MAURITIUS 2007 2008 2009

Longliners 49,022,933 26,355,585 28,329,050

Purse seiners 3,883,052 986,425 1,844,802

 2007 2008 2009

5% 2,645,299 1,367,101 1,508,693

7% 3,703,419 1,913,941 2,112,170

10% 5,290,599 2,734,201 3,017,385

Tuna Resource Value

0

2,000,000

4,000,000

6,000,000

U
SD

5% 2,645,299 1,367,101 1,508,693

7% 3,703,419 1,913,941 2,112,170

10% 5,290,599 2,734,201 3,017,385

2007 2008 2009
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V. MOZAMBIQUE
A. Mozambique - Nominal Catch Values  (USD) based on IOTC Whole of EEZ Estimates

B. Mozambique - Rate of Return Estimates at 5%, 7% and 10% based on IOTC Data

C. Overall Mozambique profile based on IOTC data 

D. Mozambique - rates of return estimates - actual access fee data against IOTC whole of EEZ 
estimates 

The results of our analysis showed the following rates of return: 
• 2007: 4.9%
• 2008: 5.5 %
• 2009:  17.4%

MOZAMBIQUE 2007 2008 2009

Longliners 33,655,516 20,711,851 7,036,923

Purse seiners 2,283,223 12,492,471 8,738,370

 2007 2008 2009

5% 1,796,937 1,660,216 788,765

7% 2,515,712 2,324,303 1,104,270

10% 3,593,874 3,320,432 1,577,529

Mozambique - Rates of Return on Nominal EEZ 
Tuna Resource Value

0

1,000,000

2,000,000

3,000,000

4,000,000

U
SD

5% 1,796,937 1,660,216 788,765

7% 2,515,712 2,324,303 1,104,270

10% 3,593,874 3,320,432 1,577,529

2007 2008 2009



A 
M

AR
KE

T 
PR

IC
E 

VA
LU

AT
IO

N
 O

F 
TU

N
A 

RE
SO

U
RC

ES
 IN

 T
HE

 W
ES

TE
RN

 IN
DI

AN
 O

CE
AN

 - 
AN

 IN
DI

CA
TI

VE
 R

EG
IO

N
AL

 &
 C

O
U

N
TR

Y/
EE

Z 
PE

RS
PE

CT
IV

E 
 

17

VI. TANZANIA
A. Tanzania - Nominal Catch Values  (USD) based on IOTC Whole of EEZ Estimates

Rate of return analysis for both EU and private licences

Mozambique - Comparison Licence and other Revenues and Rates of Return on Nominal Catch

-

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

3,500,000

4,000,000

U
SD

Revenues

5%

7%

10%

Revenues  2,391,200  2,490,737  1,829,272 

5%  1,796,937  1,660,216  788,765 

7%  2,515,712  2,324,303  1,104,270 

10%  3,593,874  3,320,432  1,577,529 

2007 2008 2009

Source: IOTC, Ministry of Fisheries and 
Consultants

TANZANIA 2007 2008 2009

Longliners 22,794,694 17,418,208 1,719,173 

Purse seiners 8,158,457 4,750,182 2,408,646 

B. Tanzania - Rate of Return Estimates at 5%, 7% and 10% based on IOTC Data

Percentage 2007 2008 2009

5% 1,547,658 1,108,419 206,391 

7% 2,166,721 1,551,787 288,947 

10% 3,095,315 2,216,839 412,782 
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C. Tanzania - rates of return estimates - actual access fee data against IOTC whole of EEZ 
estimates

In 2007, the RoR was 3.09% whilst in 2008 it was 2.43% as shown by the table below.

VII. SEYCHELLES
A. Seychelles - Nominal Catch Values  (USD) based on IOTC Whole of EEZ Estimates

B. Seychelles - Rate of Return Estimates at 5%, 7% and 10% based on IOTC Data

 2007 2008 2009

 Longliners 22,794,694 17,418,208 1,719,173 

 Purse seiners 8,158,457 4,750,182 2,408,646 

 Total nominal catch value (USD) 30,953,151 22,168,390 4,127,820 

 License fees as a % of nominal 
catch value 3.09 2.43  No license data 

SEYCHELLES 2007 2008 2009

Longliners 136,094,817 77,541,971 41,819,733

Purse seiners 61,512,448 53,104,319 43,032,000

 2007 2008 2009

5% 9,880,363 6,532,315 4,242,587

7% 13,832,509 9,145,240 5,939,621

10% 19,760,727 13,064,629 8,485,173
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C.   Overall Seychelles profile based on IOTC data

D. Seychelles - rates of return estimates - actual access fee data against declared catch 
value information

For the Seychelles the consultant used a slightly different methodology.   Here, instead 
of comparing the actual access fees against the IOTC nominal estimate the consultants 
had access to and used the reasonably accurate databases of the Seychelles Fisheries 
Authority. This database has declared catch information that is regarded as reasonably 
accurate.   The period covered was from 2003 to 2008. 

Seychelles - Rates of Return on Nominal EEZ 
Tuna Resource Value

0

5,000,000

10,000,000

15,000,000

20,000,000

25,000,000

U
SD

5% 9,880,363 6,532,315 4,242,587

7% 13,832,509 9,145,240 5,939,621

10% 19,760,727 13,064,629 8,485,173

2007 2008 2009
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 Actual payments to GoS gross reported catch value by purse seine and long 
line in Seychelles EEZ (all in US dollars) 

Year Total declared catch 
value

Actual total 
payments to 
Seychelles*

Actual ROR

EU FPA 2003 77,524,808 5,500,281 7.1%

2004 87,545,915 5,517,195 6.3%

2005 71,243,717 5,212,407 7.3%

2006 90,113,313 6,650,438 7.4%

2007 90,419,120 5,276,100* 5.8%

2008 54,524,959 5,206,920* 9.5%

Seychelles 
flagged 
purse seine

2003 9,302,276 449,985 4.8%

2004 15,178,012 577,500 3.8%

2005 7,451,606 600,000 8.1%

2006 11,354,886 855,000 7.5%

2007 13,241,953 720,000 5.4%

2008 8,352,031 660,000 7.9%

East Asian 
long line

2003 47,172,734 2,871,381 6.1%

2004 77,360,210 2,789,750 3.5%

2005 96,795,439 3,365,610 3.5%

2006 47,977,984 2,240,006 4.8%
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 Madagascar -EU payments benchmarked against reference ROR derived from 
IOTC EEZ Catch Data 

 Comoros - EU payments benchmarked against reference ROR derived from 
IOTC EEZ Catch Data

10.  EU payments benchmarked against reference ROR derived from IOTC   
 EEZ Catch Data
We also analysed the rates of return under the EU agreements using the monetary values 
associated with the IOTC EEZ catch data as well as the RoR estimates generated from these 
figures as the basis for our analysis.  Appendices 5 sets out our calculations in detail to 
7.Highlights of these calculations and assessments are set out immediately below. 

For 2007, the RoR was just under 6%.  For both 2007 and 2009 it was just around 7%.  
Appendix 5 shows the full calculations for this assessment. 

For 2007, the Comoros RoR was just above 5%. For 008, it was just under 6 %.  For 2009, 
it was  above 10%, at approximately 12%. Appendix 6 shows the full calculations for this 
assessment. 

 Madagascar 2007 2008 2009

EU Payments 3,150,642 3,150,642 3,150,642

IOTC reference RoR 5% 2,737,848 2,286,096 2,225,610

IOTC reference RoR 7% 3,832,987 3,200,534 3,115,854

IOTC reference RoR 10% 5,475,695 4,572,192 4,451,220
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 Comoros 2007 2008 2009

 EU Payments 1,247,821 1,247,821 1,247,821

IOTC reference RoR 5% 1,279,364 1,020,393 510,163

IOTC reference RoR 7% 1,791,110 1,428,551 714,229

IOTC reference RoR 10% 2,558,729 2,040,787 1,020,327

 Mozambique  - EU payments benchmarked against reference ROR derived from 
IOTC EEZ Catch Data
For both 2007 and 2008, the RoR was just around 5%.  For 2009, it was approximately 10%.  

The IOTC catch volume figures were however much lower for 2009.  

Mozambique 2007 2008 2009

EU Payments 1,714,733 1,714,733 1,714,733

IOTC reference RoR 5% 1,796,937 1,660,216 788,765

IOTC reference RoR 7% 2,515,712 2,324,303 1,104,270

IOTC reference RoR 10% 3,593,874 3,320,432 1,577,529
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11. Vessel day schemes – the general concept
Vessel day schemes sell vessels days to vessel owners on the basis that fishing effort is more 
precisely related to days actually used to undertake all activities related to fishing. A cap is 
also applied to the system. A vessel day does not take all factors related to fishing fully into 
account. Thus for example, it does not fully address the opportunity cost associated with the 
fishing activity. Even so, a vessel day captures a significant element of the costs and profits 
associated with the fishing activity and it is thus a useful proxy for the overall production 
process and contains within it all the factors related to costs, normal rents and above normal 
rents. Focusing on the vessel day as the unit, which provides a key to profitability in the fishery, 
therefore appears justified. Where the number of vessel days is fixed or capped, it is expected 
that vessel owners will compete for the available days thereby driving prices upwards. The fleet 
or vessel, which most values the vessel day, will pay the highest price. The current Pacific VDS 
is essentially a version of this approach with rights in use under access agreements currently 
calculable in terms of vessel days. Transferability makes short and long-term adjustment easier 
and allows for a better use of fishing capacities. VDS can be offered in incentive packages 
linked to onshore investment 

12. Basic Vessel Day analysis – purse seine and longline fleets in the WIO
 The approach to calculation of the vessel day price used in the Pacific

This study applied the vessel day calculation methodology used in the Pacific in 2005-2007 
so it is useful to detail that approach here.  Appendix 5 on vessel day valuations of returns to 
selected Pacific Island States with estimated rates of return sets out the country by country 
results for the Pacific that were arrived at by analysts employed by FFA to undertake the 
relevant policy work.  The method is quite simple. It involves establishing 

1. How many vessel days were spent by a fleet in a specific country EEZ
2.  Multiplying that quantum by an agreed price. 

The results of this aspect of the analysis are set out below. 

13. Applying priced vessel day calculations to value the purse seine 
fisheries in the WIO
We calculated in an indicative way, the value per vessel day for 2003-2009 for yellowfin, bigeye 
and skipjack tuna caught by the EU purse seine fleet.  The analysis used comprehensive data 
on the EU purse seine from two recent Spanish and French fleet reports setting out days spent 
steaming and fishing in detail. We only used the fishing days data. More accurate work will 
need to be done to fully demonstrate the usefulness of this approach in the WIO context. A 
key consideration here is the fact that data from high sea activity will have to be much more 
robustly collected and analysed. 
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 Applying priced vessel day calculations to value the EU purse-seine fisheries in 
the WIO (USD).

CATCH 
VALUE/
FISHING 
DAYS

2003 2004 2005 2006 2007 2008 2009

French 
Purse 
Seiners

3,488 3,836 3,845 4,815 5,541 4,844 3,315 

Spanish 
Purse 
Seiners

 4,468 4,730 5,808 6,462 5,895 4,792 3,784 

Total fishing 
days

7,956 8,566 9,653 11,277 11,436 9,636 7,099 

Total 
Nominal 
Catch values 
(USD)

156,533,791  139,102,423 149,315,654 117,931,224 116,600,218 126,350,646 109,052, 092 

Nominal 
catch value/
Fishing day 
(USD)

19,674.94 16,238.90 15,468.32 10,457.68 10,195.89 13,112.35 15, 361.61 

14.  Applying priced vessel day calculations to value the longline fisheries   
 in the WIO
The indicative exercise undertaken here was slightly different as the analysis required 
conversion of the number of longline hooks per daily set into a vessel day equivalent in an 
effort to show the value of catch per vessel day for yellowfin, bigeye and skipjack tuna.  Its focus 
was the longliners from Japan, Korea and Taiwan with some Spanish vessels reflagged with 
Seychelles flags. In this model, the impact of different sized sets (number of hooks per set) was 
used as a sensitivity test.  It should be noted that these figures are very approximate. They are 
estimated from Seychelles data and include all longliners with licences excepting French and 
South African longliners.  Consultation with other experts suggests that an average catch per 
day of 1.15 tonnes for all longliners is a reasonable estimate.  Assuming the catch ratio of 1.3:1 
for bigeye to yellowfin and using an indicative landed price per tonnes of USD. 
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15. Limited analysis of the situation of the French Territories, Reunion and 
South Africa.
No detailed calculations were undertaken for Réunion and French territories beyond the below 
statement on nominal catch values. It can be seen that these values are very high and show the 
real interest that France and Reunion have in the resources of the region.   No resources were 
provided for specifically investigating the situation of the French EEZs and Reunion any further.  
This aspect of the WIO system would benefit from its own specific study, as this would provide 
a sound basis for furthering regional co-operation between the region’s Coastal States and the 
EU both within the IOTC but also within their own arrangements such as the IOC and any other 
independent arrangement. 

Reunion - nominal Catch Values (USD)

An approximate catch value per vessel day is therefore USD 14,000.  The data 
used is limited to EEZ data.  There is thus no statement of vessel day results for the high seas. 

Estimated catches per day for longliners 2001 - 2009

ASSUMED CATCH PER 
DAY (MT) 2001 2002 2003 2004 2005 2006 2007 2008 2009

YFT 1.41 1.41 1.56 1.68 2.07 2.07 2.07 2.07 2.07

BET 1.83 1.83 2.03 2.18 2.69 2.69 2.69 2.69 2.69

Assumptions          

3000 hooks/set/day          

CPUE/3000 hooks 30% 
more for BET          

Than YFT          

ESTIMATED FISHING 
DAYS          

YFT   11,608   14,567   18,725   15,622   12,647 9,143 7,020 3,893  2,311 

BET 4,882 8,006 8,677 8,443 5,936 4,941 4,823 2,571  1,842 

FRANCE + FRENCH 
TERRITORIES 2007 2008 2009

Longliners 30,656,816 19,626,200 7,112,177

Purse seiners 15,702,988 25,851,071 23,918,164
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Additionally, no calculations were undertaken for South Africa as this fell beyond the core area 
of focus of the project and no additional funding was available to pursue the South African 
aspects of the project.

16. Conclusions
This specific Report in overall terms meets the specific terms of reference:
• Give a regional overview of the economic importance of the tuna fisheries in WIO region; 

narrow down investigations to 1 or 2 individual countries (preferentially Madagascar and/or 
Seychelles).

• Analyse the economic characteristics and yield of the FPAs (Fisheries Protocol Agreement) 
and other licensing mechanisms relative to the value of fish caught in these EEZs and 
relative to the benefits of third countries;

• Assess potential revenue that could be generated through an improved tuna fisheries 
strategy in the region.
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1. INTRODUCTION, BACKGROUND, SCOPE & OBJECTIVES OF THIS REPORT

1.1 Introduction 

As required by World Wildlife Fund (WWF), Madagascar, this Report (WP 1: Economic 
valuations at regional and country level) provides a regional economic valuation statement 
with respect to the tuna resources in the Western Indian Region (WIO) in the context of the 
region’s various supply chains. The countries covered by indicative and by no means conclusive 
valuation statements are Comoros, Kenya, Madagascar, Mauritius, Mozambique, Réunion, 
Seychelles and South Africa.  A statement at regional level is also provided.  However again this 
is cautionary. The reasons for caution are discussed more fully at 

The Report is part of the set of outputs from the project as follows:

1. WORK PACKAGE 1: Economic valuations at regional and country level  (this Report)
2. WORK PACKAGE 2:  Supply chain and fleet/corporate profile analysis
3. WORK PACKAGE 3:  Strengths, weaknesses and concerns within management 

arrangements and supply chains (Overview of IOTC arrangements, by-catch issues, IUU 
fishing, and piracy)

4. WORK PACKAGE 4 – Strategies, tactics and options for responding to the dominance of 
foreign fleets, companies and States 

5. WORK PACKAGE 5 – Case Study reports – Madagascar, Seychelles and Mauritius.  
6. WORK PACKAGE 6: - Case Study reports – Kenya, Comoros, Tanzania, Mozambique

In terms of its end uses, the project outputs are intended to provide end-users in the region, 
primarily WWF and country governments as well as users elsewhere with information and 
policy directions on the following issues:

5. The monetary value of WIO tuna calculated at the level of catch taken in EEZs.
6. The likely monetary value of quota allocations as currently proposed by various 

submissions to the Indian Ocean Tuna Commission in February 2011.
7. The relative proportions of value captured by foreign fleets/processors as distinct from 

local stakeholders in the WIO.
8. Options for increasing the proportion of benefits captured by WIO stakeholders – e.g. by 

negotiating better agreements and establishing better management frameworks.
9. Detailed advice on the current situation in the individual WIO countries.

Project outputs, whilst primarily presented as policy and economics outputs, are based on 
a sound understanding of the biological, ecological and ecosystems dynamics of the tuna 
resources of the region.

Finally, the report is required by the Terms of Reference to also set out clearly those areas 
where further work is required.  This is done at the end of this Report and also in the other 
outputs. 
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1.2 Monetary valuations at regional and country level – objectives of this report

The consultants pursued the following objectives: 

1.  Using the latest IOTC data, identify at regional level, the monetary valuations that can be 
placed on the tuna resources targeted by the purse seine and longline fleets.  The approach 
used here was a simple procedure of multiplying catch values by market prices. 

2.  Using the latest IOTC data, identify at country level, the monetary valuations that can be 
placed on the tuna resources extracted from the individual exclusive economic zones (EEZs) 
of Comoros, Kenya, Madagascar, Mauritius, Mozambique, Tanzania, Réunion, Seychelles 
and South Africa.   

3.  As another method of valuing WIO EEZ resources apply the Vessel Day approach now well 
established in the Western Central Pacific to the WIO region in a preliminary and indicative 
way  - this aspect of the report addresses the terms of reference requirement - assess 
potential revenue that could be generated through an improved tuna fisheries strategy in the 
region.

This report in overall terms meets the specific terms of reference:
• Give a regional overview of the economic importance of the tuna fisheries in WIO region; 

narrow down investigations to 1 or 2 individual countries (preferentially Madagascar 
and/or Seychelles).

• Analyse the economic characteristics and yield of the FPAs (Fisheries Protocol 
Agreement) and other licensing mechanisms relative to the value of fish caught in these 
EEZs and relative to the benefits of third countries;

• Assess potential revenue that could be generated through an improved tuna fisheries 
strategy in the region.

1.3 Monetary valuations at regional and country level - structure of this report

The report is structured as follows:  
•  Introduction, background, scope & objectives of the report
•  The conceptual approach to the study 
•  Field work and general analytical methodology (including constraints & report 

limitations) 
•  WIO resources - supply chains and economic importance of resources - preliminary 

comments
•  Building blocks for the evaluation - the exclusive economic zones of the WIO countries
•  Building blocks for the evaluation - estimation of catch data
•  The estimated value of EEZ catches – an aggregate regional statement. 
•  Estimations of tuna catches and their gross value at country/EEZ level  
•  Estimating distribution of benefits between WIO countries and foreign fleets at fleet &  

access agreements & licence fee level 
•  Vessel operating costs and benefits - the missing element 

4  It should be noted that in the absence of high seas and artisanal catch data this couldn’t be attempted in a definitive and comprehensive way.
5  Market prices had to be averaged and have a large element of estimation in them as well given the variability attached to prices on a month-by-month and 

also year-by-year basis.   There are also different price databases for the tuna sector.   Sections 2 and 3 discuss these issues in more detail. 
6  It should be noted that in the absence of artisanal catch data this couldn’t be attempted in a definitive and comprehensive way.
 7 It should be noted that in the absence of high seas and artisanal catch data this couldn’t be attempted in a definitive and comprehensive way. 
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• Valuations at country level – Comoros
• Valuations at country level – France and French territories
• Valuations at country level – Kenya
• Valuations at country level – Madagascar
• Valuations at country level – Mauritius
• Valuations at country level – Mozambique 
• Valuations at country level – Seychelles
• Valuations at country level – South Africa
• Valuations at country level – Tanzania 
• Applying the vessel day approach – an alternative valuation perspective

NB – South Africa is not fully shown on this map. 

8 The section on Mozambique is based on Patria, E, Castiano, M, Malan, P and Giroux, F. (2011).  Mozambique report to the Secretariat of the Indian Ocean 

Tuna Commission (IOTC) for attaining the status of a Co-operating non Contracting Party

Figure 1.1 – The study area 
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Figure 2.1 – Conceptual model - comprehensive economic valuation of Indian Ocean tuna resources

2. THE CONCEPTUAL APPROACH TO THE STUDY
As shown by Figure 2.1 a comprehensive economic valuation would need to cover all aspects 
of tuna resources and economy – social, economic and ecological – to arrive at a balanced 
and comprehensive statement of costs, benefits and options.  However, the absence of basic 
data of all types has meant that the consultants have only been able to achieve some aspects 
of such a comprehensive evaluation.  The emphasis has principally been on the market price 
aspects with very limited attention paid to the ecological and social aspects.  Additionally it 
should be noted that this the first time such an evaluation based on catch data figures from 
IOTC has been attempted.  The exercise is thus highly preliminary. Despite the cautions and 
reservations expressed it should nevertheless be stated that a degree of progress in establishing 
the economic vale of the resources has been achieved.  Figure 2.2 sets out the conceptual model 
as well as focus we have chosen in undertaking the study. In the detailed case studies for each 
of the countries virtually all aspects of the supply chain and revenue/economic/financial issues 
are reasonably comprehensively covered 

(See in this regard Case Study reports – Madagascar, Seychelles, Mauritius, Kenya, 
Tanzania, Mozambique, and Comoros). 

Economic

Ecological Social

Overall costs 
and Benefit 

Indian Ocean 
Countries
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Figure 2.2 - Conceptual model – economic aspects of foreign fishing, access agreements and the typical Indian Ocean economy

3. OVERALL METHODOLOGY, FIELD WORK, ANALYTICAL & DATA 
CONSTRAINTS & REPORT LIMITATIONS. 
The overall methodology backing project output and giving effect to the conceptual model set 
out by Figure 2.2 has been as follows: 

• Review of all publicly available documents for all the countries supported by the extensive 
private holdings of the consultants. 

• Consultation with the full range of agencies and authorities in charge of fisheries in 
Madagascar, Mauritius and Seychelles.

• Consultation with the IOTC in Seychelles and use of their extensive databases on tuna 
stocks, nominal catches and other data.

• Extensive use of detailed data on the value of tuna catches by vessel and by species obtained 
from Seychelles 

• Contacts with the Food and Agricultural Organisation (FAO) in Rome and the Forum 
Fisheries Secretariat in Honiara, Solomon Islands. 

The data used has thus been both quantitative and qualitative.  The figures relied on to make 
the assessments are figures relating to catch taken in the EEZ and/or attributed to the EEZs of 
the WIO countries.  No recent useful information was however available with respect to catch 
taken on the high seas. In the absence of this information, the EEZ figures are the best set of 
figures available.  It should also be noted that there are also no figures of a reliable character 
available for artisan and semi-industrial fleets in the region.   It is only industrial fisheries for 
the widely traded commodities that are covered by comprehensive databases.   
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4. THE RATE OF RETURN CONCEPT – CONCEPT AND SPECIFIC 
METHODOLOGY
4.1. Estimating distribution of benefits between Coastal States s and foreign 
fleets - the rate of return (RoR) concept

Ideally, access fees or licence payments should be based on a clear RoR. The RoR is monetary 
value received by the Coastal State as a proportion of the total monetary value of the catch once 
sold in the final port of destination of the foreign fleet. The question then is what percentage of 
the ex-vessel value will be recovered by the Coastal State.  – It could be a RoR of 5 per cent, 6 

THIS REPRESENTS A MAJOR CONSTRAINT WHICH NEEDS TO BE BORNE IN 
MIND BY THE READER. THE MARKET PRICE VALUATIONS PROVIDED HERE 
ARE THUS ONLY PARTIAL AND INDICATIVE ONLY. 

Approaches to analysis and presentation of results

In total, the consultants have used five different perspectives. Results from applying these 
different analytical perspectives are presented in the relevant parts of the Report as follows: 

• A statement at regional level of the monetary valuations for the resources targeted by the 
purse seine and longline fleets as well as RoRs calculated at 5%, 7% and 10% of the relevant 
totals. The approach used here was a simple procedure of multiplying catch values by 
market prices.

• A statement at country level for the EEZ resources fished in the target countries as well as 
RoRs calculated at 5%, 7% and 10% of the relevant totals. The approach used here was a 
simple procedure of multiplying catch values by market prices. 

• RoR calculations for the EU FPAs with Madagascar, Mozambique and Comoros based on 
comparing the amounts paid under the agreements with the reference or benchmark RoRs 
(5%, 7%, 10%) calculated from the IOTC data.

• RoR calculations based on actual data on access fee payments supplied by the Coastal East 
African countries - these results were compared with the reference RoR figures.

• A preliminary statement of the results from applying a very basic Vessel Day analysis to the 
latest IOTC and other comparative data. The Vessel Day approach is now well established 
in the Western Central Pacific. This report applies it to the WIO region in a preliminary and 
indicative way as yet another method of providing a valuation of WIO/EEZ resources. The 
report does not advocate that WIO countries adopt a Vessel Day approach. Further work 
may however prove useful to provide another perspective on the monetary value of the 
region’s tuna resources. 

Despite these limitations, the RoR figures set out in this Report provide WWF with a reference 
point in its advocacy work in the WIO region, subject of course to the limitations of data 
identified above, The 10% figure also provides a reference point that can be reasonably aimed 
for and maintained by the countries and WWF. It addresses the terms of reference requirement: 
assess potential revenue that could be generated through an improved tuna fisheries strategy 
in the region.
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per cent, 7 per cent, 10 per cent and so on.   The RoR can be calculated based on the total catch 
taken from an EEZ; total catch taken by a particular fleet; total catch within the framework of 
specific agreements; or total catch taken by gear type.  The RoR should also be calculated over 
a period of time most probably on an annual basis or a multi – annual period. Where the RoR 
is low (2-4%) there is a case for increasing access, licence, transhipment, reflagging and other 
fees in order for the benefits to the country to be more equitable. However to undertake a sound 
and comprehensive RoR assessment, the analyst must have detailed country data, including 
all relevant access agreements and records of payments as well as accurate information on 
how much catch is taken out of each EEZ or under specific agreements. This total set of 
information however seldom available publicly, and in many cases may not even be collected 
in a form, which allows a full RoR analysis to be done.  It is critical to emphasise that a robust 
RoR analysis can only be undertaken if there is enough information available to support: (1) 
calculation of the amounts of actual catch taken from each EEZ; (2) calculate the 
annual monetary values generated by each EEZ when the catch is sold at ex-vessel 
prices.  

4.2. What is an adequate RoR?

The next question is what is an adequate RoR for WIO States specifically, and the Coastal 
State generally.  In our view, based on current trends in the Pacific and the ecological costs of 
taking the fisheries resources out, States should be getting at least 7% of the returns whilst a 
steady possibility of capturing 10% of the returns would probably be the lower end of a fair and 
equitable outcome.  Currently, the Pacific Island States in the Western Central Pacific. (The 
States with the most advanced arrangements on a global basis) are achieving a RoR of between 
8-10% across their bilateral arrangements. These States use a vessel day approach under which 
a minimum price for a vessel day is USD5000 a day. As at end February, information informally 
received from the relevant Pacific region officials indicate that the rate of return was 8.3% 
on average across all the bilateral arrangements although it has gone up to 10% under some 
bilateral arrangements. 

4.3. The Specific RoR approach used in this study

In terms of RoR methodology the study has had three aspects:  

• Step 1: estimate for each country, the ex-vessel monetary values of total EEZ catch for both 
industrial level purse seine and longline sectors using catch data estimates from the IOTC 
catch database  –

• Step 2: for each country, calculate RoR reference amounts at 5%, 7% and 10% of the total 
values for the years 2007-2009;

• Step 3: for each country, where the figures are available,  compare the year on year actual 
access fee receipts as percentages of the IOTC based catch value estimates for 2007-2009 
with the 5%, 7% and 10% reference figures generated by step 2.
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It would not have been possible to undertake this approach if CEA countries had not released 
information on their access agreement receipts and for this the consultants are grateful.  
However, whilst it is important to emphasize that the release of access fee payments by 
participating countries has been extremely useful, it is also important to emphasise that the 
data provided only supports an initial and not extremely robust assessment of ROR at country 
level.  Limitations within the information data set include the fact that, for example, not all 
countries consistently record access payments by gear type.  The result is that we have had to 
aggregate purse seine and longline information. .  The most critical limitation however 
is that there is no information available on: (1) the amounts of actual catch taken 
from each WIO EEZ; (2) the annual monetary values generated by each EEZ when 
the catch is sold at ex-vessel prices.  

IT IS FOR THIS REASON THAT THE IOTC CATCH DATA HAS SUCH 
PROMINENCE IN THE STUDY – IT IS CURRENTLY THE ONLY SOURCE OF 
INFORMATION AVAILABLE ON THE TOTAL CATCH HARVESTED BY FLEETS 
FROM EACH ZONE. EVEN THOUGH USEFUL THIS DATA IS ALSO THEN 
FURTHER LIMITED BY THE FACT THAT IT DOES NOT DIFFERENTIATE 
FOREIGN FLEET CATCH FROM DOMESTIC FLEET CATCH.

9 This data base although useful is also limited as it is often based on country reports that are not always accurate and in many cases attributes catch to the 
10  Figures were released by Kenya, Mozambique and Tanzania.  The authors already had figures from the Seychelles due to an earlier study undertaken for 

the government of Seychelles. 

Figure 4.1 – A large longliner 

Large longliners – 200,000t/yr
• Trip duration 6 months or more
• Freezing at -60°C and storage at -45°C
• Target large tunas – albacore for canning and 

other tropical tunas for sashimi, mainly for the 
Japanese market

• Catch about 50t/month
• 60 % catch transhipped at sea, albacore landed 

in Port Louis

Source: IOTC/Ardill (2009
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5. WIO SUPPLY CHAINS & THE DIFFERENTIAL ECONOMIC IMPORTANCE OF 
RESOURCES AT COUNTRY LEVEL - PRELIMINARY COMMENTS
Tuna caught in the WIO generates very little local value adding. It also generates limited 
multiplier impacts (direct, indirect and induced employment) in WIO economies.   The 
reasons are as are interlocked and varied.  Firstly, WIO tuna fishing is dominated by EU 
fleets (principally French and Spanish purse seiners) and Asian longline fleets (mainly from 
Japan, Korea and Taiwan/China).  The supply chains for the EU fleets are well organised with 
part of the catch landed for processing in Mauritius, Madagascar and Seychelles.  Processed 
tuna, principally canned products and loins are exported to the EU countries and the US 
with another segment exported in low temperature containers to Europe and various Asian 
countries.  The tuna processing plants in Madagascar, Mauritius and Seychelles are tightly 
integrated into supply chains dominated by companies based in the UK, France, Italy, the 
United States and Asia.  The Asian longline fleets land some tuna in Port Louis, Mauritius for 
low temperature storage and subsequent transport to Asian destinations, with India emerging 
as a key market. However much of the catch in the EEZs of WIO states and adjacent high seas 
is transhipped at sea for onward transport to Japanese, Thai and other markets.  Asian fleet 
value accruing to WIO coastal states is thus very limited with the bulk of such limited value 
captured principally by enterprises based at the Seafood Processing Hub in Port Louis.   Given 
the current structure of global supply chains and the dominance of these by foreign fleets/
processors, as far as our specific valuation task is concerned, the following points can be made:  

• Seasonality as shown by Figure 4.4 is decisive in determining the economic importance of 
tuna fisheries to the various WIO countries

• Access/licence fees paid to each State are important - however the extent to which such 
payments represent an adequate proportion of the monetary value associated with the 
resource as well as the opportunity costs associated with allocating the specific fisheries 
resources to foreign and domestic fleets is still highly unclear 

• Non- access revenues are important but are not always factored in – we refer here to 
government and private revenues generated by port activities linked to landing and 
transhipment of tuna - port dues, vessel expenditures in port, fuel provision, crew 
accommodation and flights, vessel repairs and maintenance, chandlery, agency activity 
and other expenditure – value from this section of the supply chain could be increased 
– however for each country and for the region generally, it is unclear at what point such 
increases would reach a tipping point which makes a specific country or the region as a 
whole unattractive to the fleets and companies. 

• Value derived from the processing of landed tuna where processing facilities exist in a 
specific country are a highly important part of the value equation. 

• External constraining factors such as climate change and sharp shocks of the type caused by 
Somali pirate activity have also shown themselves to be very important economic factors.  
These issues are analysed in more detail by outputs from WORK PACKAGE 3:  Strengths, 
weaknesses and concerns within management arrangements and supply chains (Overview 
of IOTC arrangements, by-catch issues, IUU fishing, and piracy)
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5.1. Tuna Fishing Seasonality in the Western Indian Ocean and its impact on 
economic returns 

The seasonality of the fisheries, a function of oceanographic and climatic factors and now 
further heightened by climate change factors are fundamental to understanding the political 
economy of regional tuna, the strategies and behaviour of foreign fleets as well as the options 
facing governments.   Close study of Figure 4.4 explains this issue well.  Seychelles for instance 
benefits much more because it is located in one of the main tuna ‘belts’ for much of the year. By 
contrast tuna fishing in the Mozambique Channel is much more seasonal. The recent exclusion 
of the Somali segment of the highly migratory path has significant implications as it is has 
resulted in much of the fleet shifting further south and westwards.

Purse seiners Purse seiners –– 450,000t/yr450,000t/yr
• Trip duration 45 days or less
• Carrying capacity can be >1,000t
• Storage in brine at -18°C (not suitable 

for sashimi)
• Target mainly small tunas for canning
• Maximum catch 24,000t in one year
• Almost all landings in Seychelles

Figure 5.1. – A purse seiner

Figure 52. – A small longliner 

 Source:  IOTC/Ardill (2009)

Source: IOTC/Ardill (2009)

Small longliners
• Trip duration <1 month
• Storage on ice, so linked to nearest harbour with air-shipment 

facilities
• Target large tropical tunas for sashimi, mainly for the Japanese market 

or swordfish for the European market
• Catch 1.5-10t/month
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Figure 5.3.  Tuna Fishing Seasonality in the Western Indian  11

5.2. Linkages with the Tuna Supply Chains and Economy of the WIO - a Country 
perspective. 

Analysing the diversity of regional situations more closely, key differences in the importance of 
tuna fisheries can be summarised as follows. 

• Seychelles is in the tuna fisheries belt and has over time become a major hub for EU purse 
seiners with occasional visits from Asian longliners. Tuna has a significant place in the 
economy of Seychelles. 

• Port Louis, Mauritius, is a base for Asian longliners, which also use the port for repair 
and cold storage.  Dry dock facilities also serve the occasional EU purse seiner.  Most tuna 
passing though Mauritius is shipped on reefers from Seychelles and enters as a raw material 
for the tuna processing industry and ancillary industries in Mauritius.  Mauritius therefore 
benefits from port visits and expenditure as well as the value added from the tuna processing 
industry.  

• Madagascar through Diego Suarez is a supplementary part of the regional system focused on 
Seychelles and Mauritius.

• Reunion is a major base for the EU fleets active in both the Indian Ocean and the Atlantic 
and receives significant amounts of EU aid to assist with maintaining the competitiveness of 
the fleet, its ports and harbours. 

• For the other regional countries, tuna fisheries have had little impact to date with the 
exception of Kenya and South Africa.  Tanzania plans to expand its tuna sector, while 
Comoros receives virtually no value added from tuna apart from the access and licence fees 
from DG Mare, EU and trawler owners.  Mozambique is rapidly seeking its proportion of the 
tuna economy. 

In terms of economic contribution to the national economies, the EU purse seiner fleets 
(principally French, Spanish and Seychelles flagged purse seiners) have a greater impact, 
notably in Seychelles and to a much lesser extent Madagascar while the economic impact 
of Asian longliner activities is concentrated in Port Louis, Mauritius.  In other cases, Asian 
longliners tranship their catch at sea to other vessels (on the high seas in principle) and in 
some cases refuel at sea. Arguably the principal weakness of the tuna sector is that much of 
the value added is exported to EU countries and Asia, principally China/Taiwan, Japan and 
Korea. Another area of loss is caused by the lack of monitoring, control and surveillance (MCS). 
Significant economic leakage is therefore generated by illegal, unreported and unregulated 
(IUU) tuna fishing.  

Source:  MRAG (2009)

11 It should be noted that this graphic does not include South Africa. 



A 
M

AR
KE

T 
PR

IC
E 

VA
LU

AT
IO

N
 O

F 
TU

N
A 

RE
SO

U
RC

ES
 IN

 T
HE

 W
ES

TE
RN

 IN
DI

AN
 O

CE
AN

 - 
AN

 IN
DI

CA
TI

VE
 R

EG
IO

N
AL

 &
 C

O
U

N
TR

Y/
EE

Z 
PE

RS
PE

CT
IV

E 
 

39

Table 5.1 - Economic Benefits from Tuna Resources by Country in the WIO Region

COUNTRY Access Agreements 
(licence fees and/or 

access payments

Reflagging 
revenue

Port and in country revenues Other comments

Comoros FPA with EU Uncertain Revenues from EU access 
agreements and licence fees.

No facilities for landings and/
or transhipment by tuna 
fishing vessels.  There may 
be EU investment in port 
infrastructure as part of the 
latest EU/Comoros FPA

France EU member No Some revenue from tuna fishing 
at Le Port, Réunion and Dzaoudzi, 
Mayotte

Includes Réunion, Mayotte 
and the EEZs around 
disputed islands.  Member 
of IOTC.

Kenya Private licences Uncertain Some port revenue in Mombasa 
and processing facilities at 
Wananchi Products, Mombasa

Limited multiplier impacts 
linked to tuna processing and 
port activities in Mombasa.  
Member of IOTC.

Madagascar FPA with EU.
Large number of 
recently licensed 
private vessels.

Yes Port and processing revenues in 
Antsiranana, tuna landings and 
transhipment, vessel repairs for 
Spanish purse seiners

Employment and investment 
multipliers in other parts of 
the economy linked to tuna 
processing, port and other 
activities linked to tuna.  
Member of IOTC.

Mauritius Agreement with 
Japan. Numerous 
private licensing 
arrangements.
Agreement may 
be concluded with 
the EU.

Yes Major centre for tuna processing 
in Port Louis including canned 
tuna, tuna loins and by products 
including tuna oil and fishmeal

Employment and investment 
multipliers in other parts of 
the economy linked to tuna 
processing, port and other 
activities linked to tuna.  
Member of IOTC.

Mozambique FPA with EU.
 Large number of 
recently licensed 
private vessels.

Uncertain No processing facilities and no 
port bases

May become a member of 
IOTC soon.

Seychelles FPA with EU Yes Employment and investment 
multipliers in other parts of 
the economy linked to tuna 
processing, port and other 
activities.  Member of IOTC. 

South Africa No agreement with 
the EU

Uncertain Some tuna processing Some longliner fishing for 
southern Bluefin and albacore 
in Indian Ocean. May become 
a member of IOTC soon.

Tanzania No agreement with 
the EU

Uncertain No processing facilities and no 
port bases for tuna vessels

Some tuna fishing in EEZ.  
Member of IOTC.



40

5. 3. The special case of South Africa

Finally, it should be noted that South Africa presents a special case within the WIO framework 
for a variety of reasons, including its highly industrialised economy, its large internal market 
and its use of a quota management system to manage its fisheries. However, the apartheid 
period has meant that no relationship has developed between the markets and industries 
of South Africa and the fleets taking fish in the region.  There is on the face of it scope 
for considerable benefit for WIO countries if a linkage to the South African economy was 
developed. Until 2003, the tuna resources migrating through South Africa’s outer EEZ and 
adjacent high seas were caught by longline fleets from Japan and Taiwan as part of their 
tropical as well as temperate tuna harvest strategies. In 2003, the South African Minister of 
Environmental Affairs and Tourism decided not to renew the long-standing access agreements 
with Japan and Taiwan. 
The departure of the Japanese and Taiwanese longline fleets has created an opportunity for 
South African firms to invest in and develop a South African commercial large pelagic fishery 
aimed at the harvesting by longline of tuna, shark and swordfish. Fishing rights are allocated 
for a period of ten years.  There is a total applied effort (“TAE”) level to accommodate 50 rights 
holders, divided into 20 swordfish directed and 30 tuna directed rights. Each rights holder is 
entitled to use a maximum of one vessel.  The regional segment of the report will briefly review 
South Africa’s place in the WIO system and canvass options as to whether increased South 
African interest in tuna fisheries provides an option for other WIO States to improve their 
situation leveraging on South Africa’s industrial and market strength.  It is hoped that a further 
more detailed study of the South African situation is possible as provisionally discussed. 

6. BUILDING BLOCKS FOR THE EVALUATION - THE EXCLUSIVE ECONOMIC 
ZONES OF THE WIO COUNTRIES 
The total EEZ area in the WIO region is approximately just under 10 million km2.  Of this area, 
the case study countries (Madagascar, Mauritius and Seychelles) have a total EEZ of nearly 4 
million km2 or 40 per cent of the total area. Summary data on the EEZs of the WIO regional 
countries is presented in Table 6.1 and 6.2. and Figure 6.1.

CURRENT JURISDICTION ISLAND CLAIMANT

France Banc de Geyser Comoros,Madagascar

France Bassas de India Madagascar

France Europa Island Madagascar

France Glorioso Island Comoros,Madagascar, Sychelles

France Juan de Vova Madagascar

France Tromelin Mauritius

France Mayotte Comoros

United Kingdom Diego Garcia/Chagos Mauritius,Sychelles

Table 6.1: WIO – EEZs with Several Claimants
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It should be emphasised that the EEZ area by country does not necessarily imply the acceptance 
of country ownership claims as several countries have competing claims with respect to 
different EEZs as shown in Table 6.1.   This applies notably to a number of islands currently 
under French administration and which various independent countries claim. 

Table 6.2:  EEZ data within the WIO region

Figure 6.1:  Estimated EEZ sizes in the WIO region

CodeCountry EnglishName FrenchName EEZIOTC (km2)% of EEZIOTCCoastline Shelf
COM Comoros Comoros 164,529      1.72          400           1,416       
FRAT France OT France overseas territory 2,337,559   24.50        306           -           
KEN Kenya Kenya 111,805      1.17          450           8,460       
MDG Madagascar Madagascar 1,198,462   12.56        4,000        96,653     
MOZ Mozambique Mozambique 571,974      6.00          2,500        73,300     
MUS Mauritius Mauritius 1,272,730   13.34        180           27,373     
REU France (Reunion) France (Réunion) 314,874      3.30          207           965          
SYC Seychelles Seychelles 1,332,331   13.96        -            31,479     
TZA Tanzania (United Republic of) Tanzania 241,260      2.53          725           17,903     
ZAF South Africa South Africa 1,164,739   12.21        3,000        160,937   
SOM Somalia Somalia 830,464      8.70          3,200        40,392     

TOTAL Total 9,540,727   
Madagascar+Mauritius + Seychelles3,803,523   
French DOM - TOM 2,652,433   

EEZ surface estimated from EEZ areas used for the estimation of catch. Official figures may differ.
TOTAL 9,540,727   

Source: IOTC (2011)
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7. BUILDING BLOCKS FOR THE EVALUATION - ESTIMATION OF CATCH DATA
Catch data by EEZ in the WIO region are an approximation and there are problems of under 
reporting, accuracy of logbooks and other constraints.  The figures below are for purse seiners 
(predominantly French and Spanish flagged) and for longliners (predominantly Asian vessels 
from Japan, Korea, Taiwan/China and Thailand).  These estimates do not include tuna catches 
on the high seas.  Figure 7.1 shows catch data by EEZ for tuna.  These estimates are for the 
period 2001 - 2009 and do not take into account year on year variations.  Figure 7.1 clearly 
shows the predominance of Seychelles in the WIO tuna economy.   Seychelles is the main 
hub for tuna catches in the WIO given that it is in the ‘tuna belt’ and Victoria is the principal 
base.  In resource importance, Seychelles is followed by Somalia which has an important 
upwelling but which is subject to major problems of access, piracy and political instability. 
With respect to longliners operating in the region, Port Louis, Mauritius, is an important base 
for Asian longliners other than those which tranship at sea. It should be noted however that a 
considerable proportion of longliners catches are made on the high seas.  Estimates by MRAG 
(2011) are that 48 per cent of longliner catches are made on the high seas, while for bigeye tuna; 
the equivalent figure is 68 per cent.

The EEZs of Seychelles, Madagascar, Mauritius and Mozambique are nominally important 
areas for longliner catches of tuna.  Again the situation is dynamic with catches year on year 
varying considerably.  Many of the Asian longliners tranship at sea.

Figure 7.1:  Estimated Purse Seiner Catches 2001 - 2009

Source: IOTC (2011)
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8. THE ESTIMATED VALUE OF EEZ CATCHES – AN AGGREGATE REGIONAL 
STATEMENT
The valuation of tuna catches is fraught with difficulties.  The price of tuna by species varies 
considerably year on year and month on month.  Gross catch value needs to be adjusted to 
reach a net value.  From the revenues obtained by EU purse seiners and Asian longliners there 
needs to be deducted vessel operating costs, security and insurance costs, marketing and other 
transport costs to reach a net value CIF (Cost, Insurance, and Freight). This needs to be taken 
into account when valuing the tuna resources caught in the respective EEZs of WIO region 
countries. Bearing these caveats in mind, an approximation of catch values for purse seiners 
and longliners in the WIO region is provided by Figures 8.1 and 8.2 and Tables 8. 1 and 8.2. 
It should be noted that there is a decline in regional catch values and their gross value.  This 
may be attributable to various factors – environmental factors,  variation in tuna prices, catch 
composition and more recently the impacts of piracy on secure fishing areas and on vessel 
operating costs.

Figure 7.2: Estimates of Longliner catches in WIO EEZs

Figure 8.1 - Nominal Value of Catches, WIO – Purse Seiners, 2001 - 2009

12  There is some analysis by IOTC that the impacts of the thermocline may have been responsible for the peak in catches in 2004 – 2006.  The latest scientific 

evidence suggests that yellowfin tuna may be near MEY and therefore overfished while bigeye tuna is near the margin of overfishing.
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ANNUAL PRICE DATA (US$/MT)- PURSE SEINERS         

YFT 1,160 1,283 1,270 1,467 1,686 1,702 2,210    2,490  1,860 

BET 1,160 1,283 1,270 1,467 1,686 1,702 2,210    2,490  1,860 

SKJ 1,160 1,283 1,270 1,467 1,686 1,702 2,210    2,490  1,860 

          

NOMINAL CATCH BY SPECIES (mt)         

YFT   21,764   31,961   43,204   30,783   26,111   19,367   12,640  15,039 15,432 

BET   13,650   14,260   22,295   13,894   17,888   17,425   13,273  11,857 12,935 

SKJ   46,550   81,584   73,853   52,991   55,363   44,476   34,963  32,048 38,458 

          

          

TOTAL REGIONAL VALUE OF CATCH (US$) - PURSE SEINERS        

YFT 25,246,596 41,005,524 54,869,249 45,149,002 44,019,288 32,956,290 27,934,907  37,447,109 28,703,276 

BET 15,834,412 18,295,510 28,314,508 20,378,261 30,155,958 29,651,472 29,333,130  29,524,588 24,058,308 

SKJ 53,997,986  104,671,666 93,793,867 77,720,576 93,333,420 75,683,797 77,269,309  79,799,354 71,531,345 

          

TOTAL NOMINAL VALUE OF CATCHES (MT) - WIO REGION        

 2001 2002 2003 2004 2005 2006 2007 2008 2009

Purse seiners 95,078,994  163,972,699 176,977,625 143,247,839 167,508,666 138,291,558 134,537,346  146,771,051 124,292,930 

Table 8.1. Nominal Value of Catches, WIO – Purse Seiners, 2001 - 2009

Figure 8.2 - Nominal Value of Catches – Longliners versus Purse seiners, 2001 – 2009

Table 8.2. – Total Nominal Catch Values  – Longline and Purse-Seine Combined.

TOTAL NOMINAL VALUE OF CATCHES (MT) - WIO REGION        

 2001 2002 2003 2004 2005 2006 2007 2008 2009

Longliners  315,916,657  431,464,335 593,256,689 572,182,365 597,413,673 449,795,875 380,267,821  229,602,895 133,108,931 

Purse seiners 95,078,994  163,972,699 176,977,625 143,247,839 167,508,666 138,291,558 134,537,346  146,771,051 124,292,930 



A 
M

AR
KE

T 
PR

IC
E 

VA
LU

AT
IO

N
 O

F 
TU

N
A 

RE
SO

U
RC

ES
 IN

 T
HE

 W
ES

TE
RN

 IN
DI

AN
 O

CE
AN

 - 
AN

 IN
DI

CA
TI

VE
 R

EG
IO

N
AL

 &
 C

O
U

N
TR

Y/
EE

Z 
PE

RS
PE

CT
IV

E 
 

45

Figure 9.1 - Indicative values of longliner tuna catches by country, 2001 - 2009

9. ESTIMATIONS OF TUNA CATCHES AND THEIR GROSS VALUE AT 
COUNTRY/EEZ LEVEL  
Catch by species by EEZ in the WIO region for the period 2001 – 2009 was estimated using 
data provided by the IOTC.  Gross catch values were then obtained using average annual 
indicative prices for YFT, BET and SKJ using time series data provided by FAO.  Again it should 
be emphasised that such data is an approximation. Figures 9.1 and 9.2 give an indicative value 
of tuna catches by country for longliners and purse seiners.  These figures are based on IOTC 
estimates per country EEZ.  The annual values are an approximation and therefore the figures 
should be treated with caution.  They do give an approximate picture of the evolution of catch 
values.  There was a peak in catches in 2004/2005 which may have been linked to natural 
conditions, while the decline in catches within WIO EEZs may have been a combination of 
natural oceanic phenomena, the impact of piracy and world economic conditions, including 
vessel operating costs.  The main points are:

• The gradual decline in the value and quantity of tuna catches
• The relative predominance of the Seychelles EEZ as a tuna fishing zone

The value of longliner catches is increased by the relatively high value catches of bigeye tuna by 
Asian longliners in these EEZs, notably in the EEZs of Seychelles, Madagascar and Mauritius.
  
Figure 9.2 shows catch values by country EEZ for purse seiners.  The key features are:

• The gradual decline in catches and their value over the period 2004 – 2009
• The predominance of the Seychelles EEZ as a fishing zone

INDICATIVE VALUES OF LONGLINER TUNA CATCHES 
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Source: IOTC data and team estimates

Appendix 1 sets out in detail on a year-by-year basis, the nominal catch values for longliners by country.
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INDICATIVE VALUES OF PURSE SEINER TUNA 
CATCHES 2001 - 2009
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Figure 9.2 - Indicative values of purse seiner catches by country 2001 – 2009  

Source: IOTC data and team estimates

Appendix 2 sets out in detail on a year-by-year basis, the nominal catch values for purse seiners 
by country. 

10.ESTIMATING DISTRIBUTION OF BENEFITS BETWEEN WIO COUNTRIES 
AND FOREIGN FLEETS - THE RATE OF RETURN ON LEASING OUT EEZ 
RESOURCES
As stated earlier, a robust rule of thumb approach for assessing the way benefits are distributed 
as between the foreign fleets is the so-called rule of thumb approach.  Table 10.1 shows the 
2007-2009 monetary values for individual WIO EEZs as calculated from IOTC 
catch figures.  Table 10.2 then shows the rate of return (RoR) on EEZ catch value 
figures for the years 2007-2009 for each of the WIO countries.  It should be added 
that the RoR is based on gross catch values and takes no account of vessel operating, transport 
and marketing costs.  
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Table 10.1 2007-2009 monetary values for individual WIO EEZs as calculated from IOTC catch figures. 

CATCH VALUES

COMOROS 2007 2008 2009

Longliners 16,504,150 5,131,233 1,653,031 

Purse seiners 9,083,136 15,276,636 8,550,237 

KENYA 2007 2008 2009

Longliners 22,808,886 8,610,984 8,155,120 

Purse seiners 2,274,340 1,730,346 1,162,625 

MADAGASCAR 2007 2008 2009

Longliners 46,761,330 28,328,939 28,824,553 

Purse seiners 7,995,625 17,392,979 15,687,648 

MAURITIUS 2007 2008 2009

Longliners 49,022,933 26,355,585 28,329,050 

Purse seiners 3,883,052  986,425 1,844,802 

MOZAMBIQUE 2007 2008 2009

Longliners 33,655,516 20,711,851 7,036,923 

Purse seiners 2,283,223 12,492,471 8,738,370 

SEYCHELLES 2007 2008 2009

Longliners  136,094,817 77,541,971 41,819,733 

Purse seiners 61,512,448 53,104,319 43,032,000 

SOUTH AFRICA 2007 2008 2009

Longliners 11,192,443 10,407,619 2,590,301 

Purse seiners - - - 

TANZANIA 2007 2008 2009

Longliners 22,794,694 17,418,208 1,719,173 

Purse seiners 8,158,457 4,750,182 2,408,646 

FRANCE + FRENCH TERRITORIES 2007 2008 2009

Longliners 30,656,816 19,626,200 7,112,177 

Purse seiners 15,702,988 25,851,071 23,918,164 



48

Table 10 2 Rate of return calculations on nominal catch value for aggregated purse seine and longline in WIO EEZs  (USD)

RATE OF RETURN CALCULATIONS ON NOMINAL 
CATCH VALUE IN EEZs (USD)    

MADAGASCAR    

RoR 2007 2008 2009

5% 2,737,848 2,286,096 2,225,610 

7% 3,832,987 3,200,534 3,115,854 

10% 5,475,695 4,572,192 4,451,220 

MAURITIUS    

RoR    

5% 2,645,299 1,367,101 1,508,693 

7% 3,703,419 1,913,941 2,112,170 

10% 5,290,599 2,734,201 3,017,385 

    

COMOROS    

RoR 2007 2008 2009

5% 1,279,364 1,020,393 510,163 

7% 1,791,110 1,428,551 714,229 

10% 2,558,729 2,040,787 1,020,327 

KENYA    

RoR 2007 2008 2009

5% 1,254,161  517,067 465,887 

7% 1,755,826  723,893 652,242 

10% 2,508,323 1,034,133 931,775 

SEYCHELLES    

RoR 2007 2008 2009

5% 9,880,363 6,532,315 4,242,587 

7% 13,832,509 9,145,240 5,939,621 

10% 19,760,727 13,064,629 8,485,173 

MOZAMBIQUE    

RoR 2007 2008 2009

5% 1,796,937 1,660,216 788,765 

7% 2,515,712 2,324,303 1,104,270 

10% 3,593,874 3,320,432 1,577,529 

TANZANIA 2007 2008 2009

5% 1,547,658 1,108,419 206,391 

7% 2,166,721 1,551,787 288,947 

10% 3,095,315 2,216,839 412,782 

Source: IOTC + team estimates (2011) + Private data (2009)

NB – There is no rate of return calculation for the French territories. 
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11.  EU PAYMENTS BENCHMARKED AGAINST REFERENCE ROR DERIVED 
FROM IOTC EEZ CATCH DATA
We also analysed the rates of return under the EU agreements using the monetary values 
associated with the IOTC EEZ catch data as well as the RoR estimates generated from these 
figures as the basis for our analysis.  Appendices 5 sets out our calculations in detail to 
7.Highlights of these calculations and assessments are set out immediately below.

11.1. Madagascar -EU payments 
benchmarked against reference 
ROR from IOTC EEZ Catch Data 

For 2007, the RoR was just under 6%.  
For both 2007 and 2009 it was just 
around 7%.  Appendix 5 shows the full 
calculations for this assessment. 
 

11.2. Comoros - EU payments benchmarked against reference ROR from IOTC 
EEZ Catch Data

For 2007, the Comoros RoR was just above 5%. For 008, it was just under 6%.  For 2009, it was  
above 10%, at approximately 12%. Appendix 6 shows the full calculations for this assessment.  

 Madagascar 2007 2008 2009

EU Payments 3,150,642 3,150,642 3,150,642

IOTC reference RoR 5% 2,737,848 2,286,096 2,225,610

IOTC reference RoR 7% 3,832,987 3,200,534 3,115,854

IOTC reference RoR 10% 5,475,695 4,572,192 4,451,220



50

 Comoros 2007 2008 2009

EU Payments 1,247,821 1,247,821 1,247,821

IOTC reference RoR 5% 1,279,364 1,020,393 510,163

IOTC reference RoR 7% 1,791,110 1,428,551 714,229

IOTC reference RoR 10% 2,558,729 2,040,787 1,020,327

11.3. Mozambique  - EU payments benchmarked against reference ROR from 
IOTC EEZ Catch Data

For both 2007 and 2008, the RoR was just around 5%.  For 2009, it was approximately 10%.  
The IOTC catch volume figures were however much lower for 2009.  Appendix 7 shows the full 
calculations for this assessment.  

 Mozambique 2007 2008 2009

EU Payments 1,714,733 1,714,733 1,714,733

IOTC reference RoR 5% 1,796,937 1,660,216 788,765

IOTC reference RoR 7% 2,515,712 2,324,303 1,104,270

IOTC reference RoR 10% 3,593,874 3,320,432 1,577,529

12. VESSEL OPERATING COSTS AND INTERACTION WITH MARKET PRICES - 
THE MISSING ELEMENT 
Reliable data on vessel operating costs and their relationship with market prices is difficult to 
come by.  In understanding these difficulties the following comments made by Lent, Rogers and 
Gelz, in the mid 1990s need to be borne in mind. They wrote:13

The production of tuna at the ex-vesse1 level is a function of fishing costs per quantity of 
tuna landed. Short-run fishing costs are influenced by resource availability, and the costs 

13  Rebecca Lent, Christopher Rogers and Karyl Brewster-Geisz, Tuna fishing processsing and trade role of the Indian Ocean in Patrice Cayré et Jean-Yves 

Le Gall, (1998) Le Thon Enjeux et strategies pour l'océan Indien/Tuna Prospects and Strategies for the lndian Ocean, 273-286
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of labour, fuel, bait, ice, and tackle. In the long run, fixed costs also influence the level 
of production: vessel, fishing gear, insurance, and association fees. The ex-vesse1 supply 
of tuna is thus influenced by a complex relation between biological and technological 
factors, and is influenced by relative input prices.  Because of the difference in relative 
labour and capital costs and or availability, what is profitable for one country - or one 
fishing operation - may not be so for another. In addition, variations in crew remuneration 
techniques may also affect the supply function for tuna. Cost functions for processing firms 
are also defined by cost and technological relationships between output and the level of 
inputs. 

They also correctly observe that:

Prices are also affected by vertical integration; a primary feature of ex-vesse1 seafood 
markets, stemming from the desire of processors to have adequate supply for high entry-
cost processing (e.g. canning). Contractual arrangements between fishing vesse1 operators 
and processors also affect the functioning of ex-vesse1 markets for tunas and tuna-like 
species. Arrangements can be backward of forward integration, trading products and/or 
services, along with buyer-seller loyalty. 

In the time available and with the resources available to the researchers, it was not possible 
to comprehensively investigate this dimension of the economic aspects of the Indian Ocean 
tuna industry.   The attempts made to assess operating costs were thus limited. The principal 
investigations with respect to both the longline and purse seine sector are set out immediately 
below: 

1. Longliners: A recent FAO report  (2010) estimates that the operating costs for a Japanese 
longliner would be approximately US$ 2.52 million per trip or US$31,500 per fishing day 
(assuming 80 days at sea).  On top of that there are the costs of the supply vessels which 
tranship at sea and which provide bait.  The FAO estimates suggest that the profit margins for 
vessel owners are near operating costs, however the value added in Asia will be considerably 
more and there is no indication of the subsidy element in fuel, crew and other costs.  In order 
of importance the most significant operating costs for Japanese distant water longliners are 
crew, fuel, bait and vessel maintenance.

2. Purse seiners: With respect to European purse seiners, a sample of French purse seiners 
showed that the most significant costs were fuel, vessel, crew and port  in 2007.  Average costs 
per trip were estimated at US$ 303,000 per trip which for a trip of 10 days equals US$30,000 
per day.  Daily costs will be higher than this as they do not include items such as crew travel 
and accommodation, FAD costs, depreciation and vessel maintenance costs.  Again any subsidy 
element is not included in these costs.  The same report shows that although net revenue has 
dropped it still covers vessel operating costs.  
It should be emphasised that these vessel-operating costs are for 2006 and 2007, do not 
include all costs, subsidies and other incentives and are for a limited sample of Japanese 
longliners and French purse seiners.  Operating costs will vary by year according to fuels 
prices, piracy and tuna movements.  In dollar terms they will also vary with changing exchange 
rates between the US$, Euro and Japanese Yen.  Using an approximation of FAO data for 
2007, operating costs are estimated at USD 7,200 per day while Seychelles data for Japanese 

14 FAO (2010) Recent developments in the tuna industry. Stocks, fisheries, management, processing, trade and markets.
15 EU vessels including French purse seiners land a large proportion of their catch in the WIO in Seychelles which is a major transhipment hub.
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vessels gives a catch per day of 1.3 tonnes. The valuation of the catch will depend on species 
composition but assuming an average catch value of USD 8,000 per tonne, this shows a small 
margin on gross revenue.  Again it is emphasised that these figures are approximate. 

13. MONETARY VALUATION AND RATE OF RETURN – COMOROS
13.1. General overview

The Comoros archipelago has a nominal EEZ of approximately 160,000 km2.  It consists of 
three main islands, which form the Federal Islamic Republic of Comoros (FIRC), and the island 
of Mayotte which is French territory although claimed by the FIRC.  The economic benefits of 
tuna resources to Comoros are very limited.  They consist of access and licence revenues from 
the EU.  There are no landings by EU or other tuna fishing vessels given that there are no port 
facilities available for fishing vessels.   The majority of local production is by artisanal fishers 
using outrigger canoes and tuna is sold on local markets.  
The Union of Comoros signed a fishing partnership agreement (FPA) with the EU which covers 
the period 2005 – 2010 for tuna purse seiners and surface longliners.  The former FPA includes 
the following provisions:

•  Access for 40 purse seiners and 17 surface longliners.
•  Financial compensation of up to €390,000 per year with the total compensation of 

€2.34 million.  This can increase to a maximum of €780,000 per year if the ceiling 
tonnage of declared catches of tuna exceeds 6,000 tonnes per year.

•  Per tonnage payments of €35 for tuna up to 6,000 tonnes per year.  The per-tonnage 
payment above 6,000 tonnes of declared tuna catches increases to €100 per tonne.  

•  An advance must be paid of €3,375 per purse seiner and €2,065 per longliner.

13.2. Nominal Catch Values (USD) and Rates of return based on IOTC Whole of 
EEZ Estimates 
Results from the analysis are set out immediately below. 

There are no exports currently from the Comoros and it is likely that any landing by EU purse 
seiners will be in other ports such as Antsiranana, Mombasa, and Port Louis, Seychelles.  Asian 
long liners do not land tuna catches in the Comoros and rarely land in other IOC member state 
ports.  They tend to tranship at sea or occasionally in ports such as Port Louis in Mauritius. 
Market opportunities for tuna and TLS catches in Comorian waters are limited.  There are no 
landings or fish processing apart from on an artisanal scale.  There are limited shipping links 
with the main markets for tuna and TLS and airfreight costs are high and connections are 
limited.  Comoros imports some fish supplies from Madagascar (salted, dried and smoked fish) 
and canned sardines from Morocco.  
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13.2. Nominal Catch Values (USD) and Rates of return based on IOTC Whole of 
EEZ Estimates

The results of the analysis for Comoros are set out immediately below”

Figure 13.1 - Nominal Tuna Catches in the Comoros EEZ

Table 13.1:  Comoros Nominal Catch Values  & Rate of Return estimates  (USD)

Table 13.2. Rate of Return Estimates

Source:  Based on IOTC estimates

COMOROS 2007 2008 2009

Longliners 16,504,150 5,131,233 1,653,031

Purse seiners 9,083,136 15,276,636 8,550,237

Percentage 2007 2008 2009

5% 1,279,364 1,020,393 510,163 

7% 1,791,110 1,428,551 714,229 

10% 2,558,729 2,040,787 1,020,327 
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14. MONETARY VALUATION ONLY – FRANCE AND FRENCH TERRITORIES
Within the WIO region Réunion is a French department and a base for semi-industrial 
longliners and shipments of Patagonian tooth fish.  Mayotte is part of the Comoros archipelago 
and in common with other French territories in the Mozambique Channel is claimed by other 
WIO states.  Table 12.1 gives estimates of the value of catches in this sub region.

15. MONETARY VALUATION AND RATE OF RETURN – KENYA
15.1. General overview 
Kenya has no domestically based or flagged industrial tuna fishing fleet of any size and relies on 
tuna landings by foreign fishing vessels which are in some cases licensed to fish in the Kenyan 
EEZ.  In addition there are some landings by European purse seiners and by reefers.  Kenya 
does not have a FPA with the EU.  There are some landings of tuna by the Kenyan artisanal 
fishing fleet.  The main economic benefit to Kenya from tuna resources is the production of 
tuna loins for export by a number of producers and traders in tuna and tuna products including 
Wananchi Marine Products, the main producer, Sea Harvest Marketing, Shimko and Trans 
Africa Fisheries.  Tuna loin exports vary according to the availability of raw materials, but 
were around 15,000 tonnes in 2008.   In addition Kenya has licensed a number of European 
and Asian vessels for purse seine and longline fishing, which mainly target tuna and similar 
species.  In addition the main fishing base and port on the Kenyan coast, Mombasa also plays 
a limited role as a transhipment port for European and Asian fishing vessels which contributes 
some revenue to the fishing sector through transhipment fees, port dues and expenditure of 
fuel and other inputs.  Nominal tuna catches for the Kenyan EEZ are shown in Figure 15.1.  This 
demonstrates that tuna catches in the Kenyan EEZ are relatively low when compared for the 
main tuna belt countries (Madagascar and Seychelles). One of the problems for Kenya is its 
proximity to the zone in which Somali pirates operate.

Table 14.1 - Réunion and French territories - Nominal Catch Values (USD)

FRANCE + FRENCH 
TERRITORIES 2007 2008 2009

Longliners 30,656,816 19,626,200 7,112,177

Purse seiners 15,702,988 25,851,071 23,918,164

Source:  IOTC data and team estimates
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Table 15.1 - Kenya - Nominal Catch Values  (USD)

Figure 15.1 - Nominal Catches in the Kenyan EEZ

Table 15. 2. Rate of return estimates

15.1. Nominal Catch Values (USD) and Rates of return based on IOTC Whole of 
EEZ Estimates

The results for Kenya are immediately below.  

KENYA 2007 2008 2009

Longliners 22,808,886 8,610,984 8,155,120

Purse seiners 2,274,340 1,730,346 1,162,625

Source:  IOTC data and team estimates

Percentage 2007 2008 2009

5% 1,254,161  517,067 465,887 

7% 1,755,826  723,893 652,242 

10% 2,508,323 1,034,133 931,775 
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15.2.  Rate of return estimates - actual access fee data against IOTC whole of 
EEZ estimates 

We compared actual access fee data released by the Kenyan government with the Kenyan catch 
values derived from the IOTC estimates. We arrived at RoR estimates of 2.6% for 2007; 4.1% 
for 2008 and 6.8 % for 2009. 

 Nominal Catch 
Value

Total Licence Revenue Licence Revenue as % of 
Nominal Catch Value

2007 25,083,226  655,107 2.6

2008 10,341,330  419,059 4.1

2009 9,317,745 630,000 6.8

Figure 15.2. Kenya – nominal catch value and licence revenues

16. MONETARY VALUATION AND RATE OF RETURN – MADAGASCAR
16.1. General overview 

This section of the report provides a summary of the economic benefits of tuna resources to 
Madagascar.  A more detailed analysis is contained in the individual case study.   Madagascar 
as with other countries in the region (with the exception of Seychelles and South Africa) has 
not developed its own domestically based tuna fishing fleet.  The EEZ’s importance lies in the 
fact that the Mozambique Channel is at certain times of the year an important fishing ground 
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Figure 16.2:  Tuna Vessel Operations at Antsiranana, Madagascar 2010

for EU purse seiners and Asian longliners. As a percentage of GDP, tuna fisheries make little 
contribution to GDP.  The northern port of Antsiranana (Diego Suarez) is however the centre 
of tuna related activities in Madagascar.  The port has vessel repair activities principally 
for Spanish purse seiners, which are operated by SECREN.  In addition the port is used for 
transhipment of reefers delivering tuna to Seychelles and landing some tuna to the canning 
factory operated by PFOI near the port.  Apart from port unloading and transhipment activities 
and the SECREN dry dock facilities, there are other supply chain linkages with tuna vessels 
including food and provisions, bunkering and agency and support services.  Sub-standard tuna 
is given to the local markets for sale.  A more detailed profile of Madagascar is contained in the 
individual case study.

The results from our analysis of the IOTC data set are as below:

Source: Ministère de la Pêche et des Ressources Halieutiques. Antananarivo (2011)

Source: Ministère de la Pêche et des Resources Halieutiques. Antananarivo (2011)
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Figure 16.3:  Madagascar – Nominal Catch Values 2001 – 2009 (USD)

Table 16.1 - Madagascar - Nominal Catch Values & Rate of Return Estimates  (USD)

Table 16. 2. Rate of return estimates based on IOTC data

Source: IOTC (2011) and study team estimates

16.2. Nominal Catch Values (USD) and Rates of return based on IOTC Whole of 
EEZ Estimates 

The results for Madagascar from analysis of the IOTC data are set out immediately below. 

MADAGASCAR 2007 2008 2009

Longliners 46,761,330 28,328,939 28,824,553

Purse seiners 7,995,625 17,392,979 15,687,648

Source:  IOTC data and team estimates

Percentage 2007 2008 2009

5% 2,737,848 2,286,096 2,225,610 

7% 3,832,987 3,200,534 3,115,854 

10% 5,475,695 4,572,192 4,451,220 
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Fees actually paid to Madagascar 2007-2011 and rates of return for 2007-2009 

 16.3. Rates of return from actual access fees against IOTC Whole of EEZ 
Estimates - Madagascar

Madagascar released figures on actual access fee payments to WWF in 2012. These figures are 
compared to the IOTC data monetary valuations to show the relevant RoR as follows:

2007:  10.1%
2008:  19.0%
2009: 16.2%

Clearly, the RoR are much higher than the benchmark 5,7 and 10% used as reference points in 
the earlier step of our analysis. 

2007 2008 2009 2010 2011

RECEIPTS
(ARIARY)

EU 4,462,555,739 5,176,847,474 4,136,844,860 4,820,234,551 3,764,305,290

NON-EU 1,713,448,496 1,075,720,592 1,920,567,504 1,826,439,226 1,103,314,150

TOTAL 6,176,004,235 6,252,568,066 6,057,412,364 6,646,673,777 4,867,619,440

Ariary/USD 0.0005 0.0006 0.0005 0.0005 0.0005

RECEIPTS
(USD)

EU 2,231,278 3,106,108 2,068,422 2,410,117 1,882,153

NON-EU 856,724 645,432 960,284 913,220 551,657

EU FPA 1,639,890 1,639,890 1,639,890 1,639,890 1,639,890

Total 4,727,892 5,391,431 4,668,596 4,963,227 4,073,700

IOTC EEZ 
Nominal catch 
value

46,761,330 28,328,939 28,824,553

Access 
payments 
against IOTC 
Catch value 
(%)

10.1 19.0 16.2
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17. MONETARY VALUATION AND RATE OF RETURN - MAURITIUS
17.1.   General overview

Mauritius is considered in more depth in a detailed case study.  Its importance is as a supply 
base for Asian longliners providing bunkering and other port facilities. It is also a major 
transhipment hub with extensive cold storage including low temperature storage for sashimi 
grade tuna.  A number of Asian shipping agents are based in Port Louis, Mauritius and are an 
important linkage in the supply chain from tuna landings from longliners to the main Asian 
markets.  A few EU, mainly French purse seiners use the port for repairs and dry-docking.
Mauritius has an important linkage with the tuna fisheries in Seychelles.  Mauritius is not 
situated in the main tuna belt and therefore its tuna processing industries, which are an 
important part of the Seafood Hub rely mainly on tuna transported from Seychelles by reefer.  
The tuna supply chain is well developed in Mauritius with good port and storage facilities 
for tuna and a number of companies engaged in the production of tuna products.  These 
include Princes Tuna Mauritius, which has a large canning operation in Riche Terre in which 
Mitsubishi is the main shareholder with some equity held by the Mauritius Government, Thon 
des Mascareignes, Mer des Mascareignes and the IBL group.   

17.2. Nominal Catch Values (USD) and Rates of return based on IOTC Whole of 
EEZ Estimates

The results from the analysis of the IOTC data are set out immediately below. 

Table 17.1 - Mauritius - Nominal Catch Values and Rate of Return Estimates (USD)

Table 17.2. Rate of return estimates

MAURITIUS 2007 2008 2009

Longliners 49,022,933 26,355,585 28,329,050

Purse seiners 3,883,052 986,425 1,844,802

Percentage    

5% 2,645,299 1,367,101 1,508,693 

7% 3,703,419 1,913,941 2,112,170 

10% 5,290,599 2,734,201 3,017,385 

Source:  IOTC data and team estimates



A 
M

AR
KE

T 
PR

IC
E 

VA
LU

AT
IO

N
 O

F 
TU

N
A 

RE
SO

U
RC

ES
 IN

 T
HE

 W
ES

TE
RN

 IN
DI

AN
 O

CE
AN

 - 
AN

 IN
DI

CA
TI

VE
 R

EG
IO

N
AL

 &
 C

O
U

N
TR

Y/
EE

Z 
PE

RS
PE

CT
IV

E 
 

61

18. MONETARY VALUATION AND RATE OF RETURN  – MOZAMBIQUE16

 
18.1.  General overview

The Mozambique Channel is important for distant water fishing vessels as part of the zone of 
migratory species movement on a seasonal basis.  European purse seiners, including French, 
Seychelles and Spanish flagged vessels, operate in the channel over the period March to June, 
while longliners operate mainly from January to December with a peak fishing period from 
December to February.  Longliners include Chinese/Taiwanese, Japanese and Korean and 
Spanish flagged vessels. In addition there are some vessels operating on open registry including 
flags from Belize, Cambodia, Honduras and Panama. There are no significant landings of tuna 
in Mozambique and therefore the main revenue derived from tuna resources is from licence 
fees.  There are also no tuna processing plants in Mozambique.   In 2010 34 licences were issued 
for purse seiners (France, Italy, Seychelles and Spain) and 37 licences for longliners (China, 
Japan, Korea, Namibia, Portugal, Spain and the United Kingdom.  There has been a decline 
in the number of licences issued over the period 2005 – 2010.  Mozambique has a fishing 
agreement with the EU with 44 purse seiners and 45 longliners authorised to fish in the EEZ of 
Mozambique.  The total number of vessels operating in Mozambican waters was 71 in 2010 with 
a declared catch of 3,811 tonnes, which represent a major decline from a peak of 17,470 tonnes 
in 2004.  In 2009 and 2010, the main species caught in order of catch weight were skipjack, 
yellowfin, bigeye and albacore. While the purse seiner fleet operates mainly in the northern 
part of the Mozambique Channel the longliners operate mainly in the southern part of the 
Channel.  There are also operations by small Comorian vessels in Mozambican waters.  While 
tuna fishing is important to the economy, the main revenues are from the fishing and export 
of prawns. There have been reports of IUU fishing by EU purse seiners in Mozambican waters. 
Data from Patria et al (2011) in their report to the IOTC give a more precise indication of tuna 
catches and the number of licences issued by vessel type.  These are indicated in Figure 16.2 
on a logarithmic scale.  While the catch estimates differ moderately from the IOTC estimates 
shown above, they do illustrate the peaking of catches in 2003/2004 and the steady decline in 
catches since that date.  This may be due to the conditions of the marine environment as well as 
fishing effort.  In the Mozambique Channel movements of vessels into the EEZ also depend on 
tuna movements as in other parts of the Western Indian Ocean region.

16  The section on Mozambique is based on Patria, E, Castiano, M, Malan, P and Giroux, F (2011).  Mozambique report to the Secretariat of the Indian Ocean 

Tuna Commission (IOTC) for attaining the status of a Co-operating non Contracting Party.
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Figure 18 1 - Mozambique, Nominal Catches of tuna by longliners 2001 - 2009

Figure 18.2 - Mozambique – Nominal catches and foreign fishing licences issued

 Source: IOTC estimates (2011)

Source: Patria et al (2011)
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18.2. Rates of return from actual access fees against IOTC Whole of EEZ 
Estimates – Madagascar. 

The results of our analysis showed the following rates of return: 2007: 4.9%; 2008: 5.5 % and 
2009:  17.4%

Figure 18.3. Rate of return analysis for both EU and private licences

Mozambique - Comparison Licence and other Revenues and Rates of Return on Nominal Catch

-

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

3,500,000

4,000,000

U
SD

Revenues

5%

7%

10%

Revenues  2,391,200  2,490,737  1,829,272 

5%  1,796,937  1,660,216  788,765 

7%  2,515,712  2,324,303  1,104,270 

10%  3,593,874  3,320,432  1,577,529 

2007 2008 2009

Source: IOTC, Ministry of Fisheries and 
Consultants

19. MONETARY VALUATION AND RATE OF RETURN – SEYCHELLES 
The fisheries sector provides important sources of foreign exchange to the Seychelles economy.  
However what are most significant to the country are the net foreign exchange benefits.  
DWF fishing vessels generate foreign exchange through the payment of licence fees, fishing 
agreement payments (the EU FPA), expenditure on port dues, bunkering, food and other 
supplies, processed tuna and other fish exports, air transport with Air Seychelles for crew 
changes on EU purse seiners and other sources of foreign exchange revenue.  However, while 
the EU purse seiner fleet makes a contribution through EU access agreement payments and 
other targeted payments and vessel expenditure in Victoria, the Asian longliner fleet only makes 
contributions through the payment of licences as no longliners currently land fish in Seychelles, 
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although there been occasional visits by longliners. SFA data gives a picture of total EEZ catches 
for the period 2001 – 2008, although the figures for 2008 are incomplete. The country activities 
will be discussed in more depth in a separate case study.  Seychelles is the main base for EU 
tuna purse seiners, mainly French and Spanish in the WIO.  Seychelles has a well-developed 
supply chain for tuna resources.  

The main activity is the MW Brands tuna canning factory and associated supply chain impacts 
including direct and indirect employment (some of which is expatriate), can production, water 
and energy supply.  The factory has its own cold storage and quayside facilities.  MW Brands 
has well developed marketing chains in France, Italy and the UK and exports to other countries.   
There are in addition two factories which are supplied with tuna and demersal fish from the 
Seychelles semi-industrial fleet. Apart from the tuna canning factory, the other components 
of the tuna supply chain in Seychelles include vessel repairs, shipping agent and chandlery 
services, vessel food supplies, transport, air travel (for crew changes) bunkering and the 
contribution which port revenues make to the national economy.  It is estimated that the overall 
contribution of the tuna sector to the economy is over 12 per cent and is therefore vital to an 
economy whose main foreign exchange earning activities are tourism.  It may also be argued 
that tuna processing  is subject to less variation in income generating activities than tourism.  
Figure 9.5 shows nominal tuna catches in the Seychelles EEZ based on IOTC estimates.

Figure 19. 1 - Seychelles, nominal total tuna catches from logbooks

Source: SFA (2009)
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19.2. Nominal Catch Values (USD) and Rates of return based on IOTC Whole of 
EEZ Estimates 

The results of our analysis of the Seychelles segment of the IOTC database are set out below:

Figure: 19.2 - Nominal Tuna Catches in the Seychelles EEZ

Figure 19.3 - Seychelles – Nominal Catch Value, tuna 2001 - 2009

Source: IOTC

Source: IOTC estimates (2011)

17    This depends in part on the impact of piracy within and adjacent to the Seychelles EEZ.
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Figure 19.4 - Seychelles EEZ – Nominal Tuna Catches, purse seiners

Figure 19.5 - Seychelles Nominal Tuna Catches

Table 19.1 - Seychelles - Nominal Catch Values Rate of Return Estimates  (USD)

Source: IOTC estimates (2011)

Source: IOTC estimates (2011)

19. 3. Nominal Catch Values (USD) and Rates of return based on IOTC Whole of 
EEZ Estimates 

In terms of overall monetary values and rates of return, the key items of information are set out 
below. I t can be seen that Seychelles derives million of dollars from tuna with a certain degree 
of fluctuation. There appears to be a downward trend from 2007. The higher values associated 
with longline catch is because of the much higher market value of the longline caught tuna used 
in sashimi.

SEYCHELLES 2007 2008 2009

Longliners 136,094,817 77,541,971 41,819,733

Purse seiners 61,512,448 53,104,319 43,032,000

Source:  IOTC data and team estimates



A 
M

AR
KE

T 
PR

IC
E 

VA
LU

AT
IO

N
 O

F 
TU

N
A 

RE
SO

U
RC

ES
 IN

 T
HE

 W
ES

TE
RN

 IN
DI

AN
 O

CE
AN

 - 
AN

 IN
DI

CA
TI

VE
 R

EG
IO

N
AL

 &
 C

O
U

N
TR

Y/
EE

Z 
PE

RS
PE

CT
IV

E 
 

67

Table 19. 2. Seychelles - Rate of Return Estimates

Table 19.3. Actual payments to GoS gross reported catch value by purse seine and long line in Seychelles EEZ (all in US dollars) 

Percentage 2007 2008 2009

5% 9,880,363 6,532,315 4,242,587 

7% 13,832,509 9,145,240 5,939,621 

10% 19,760,727 13,064,629 8,485,173 

19.4. Comparing rates of return from actual access fees against declared catch 
– Seychelles. 

For the Seychelles the consultant used a slightly different methodology.   Here, instead of 
comparing the actual access fees against the IOTC nominal estimate the consultants had access 
to and used the reasonably accurate databases of the Seychelles Fisheries Authority. This 
database has declared catch information that is regarded as reasonably accurate.   The period 
covered was from 2003 to 2008.   .  The approach is quite detailed and shows rates of return 
across the three sub-sectors of the Seychelles system:  purse seine fleets fishing under EU 
agreements; Seychelles flagged purse seine and the East Asian longline fleet.  Table 19.3 sets 
out the rates of return over the period in detail. 

Year Total declared catch value Actual total payments to 
Seychelles*

Actual ROR

EU FPA 2003 77,524,808 5,500,281 7.1%

2004 87,545,915 5,517,195 6.3%

2005 71,243,717 5,212,407 7.3%

2006 90,113,313 6,650,438 7.4%

2007 90,419,120 5,276,100* 5.8%

2008 54,524,959 5,206,920* 9.5%

Seychelles 
flagged 
purse 
seine

2003 9,302,276 449,985 4.8%

2004 15,178,012 577,500 3.8%

2005 7,451,606 600,000 8.1%

2006 11,354,886 855,000 7.5%

2007 13,241,953 720,000 5.4%

2008 8,352,031 660,000 7.9%

East Asian 
long line

2003 47,172,734 2,871,381 6.1%

2004 77,360,210 2,789,750 3.5%

2005 96,795,439 3,365,610 3.5%

2006 47,977,984 2,240,006 4.8%
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20. MONETARY VALUATION AND RATE OF RETURN – TANZANIA
20.1. General overview

Marine fisheries are a relatively small sector of the Tanzanian economy and within the fishery 
as the inland fisheries of Lake Victoria are more important economically than marine fisheries.  
Marine fisheries are largely based on artisanal fishing fleets in Tanzania.  An Act of Parliament 
established a Deep Sea Fishing Authority (DSFA) in Tanzania in 2008.  Tanzania signed a 
one-year deep sea fishing agreement with the Japan Tuna Co-operative Association and Deep 
Sea Fishing Authority of Tanzania. According to the agreement, the Japanese association will 
deploy 30 tuna trawlers in the first year and pay a total of $200 million in fees to the Tanzania 
government.  Tanzania is yet to ratify an agreement with the EU which will include tuna.  One 
issue is the division of revenue from such an agreement between mainland Tanzania and 
Zanzibar.

20. 2. Nominal Catch Values (USD) and Rates of return based on IOTC Whole of 
EEZ Estimates

The results of our study are below: 

Table 20.1. - Tanzania - Nominal Catch Values & Rate of Return Estimates  (USD)

Table 20.2. Rate of Return Estimates

TANZANIA 2007 2008 2009

Longliners 22,794,694 17,418,208 1,719,173 

Purse seiners 8,158,457 4,750,182 2,408,646 

Percentage 2007 2008 2009

5% 1,547,658 1,108,419 206,391 

7% 2,166,721 1,551,787 288,947 

10% 3,095,315 2,216,839 412,782 

Source:  IOTC data and team estimates

Source:  IOTC data and team estimates
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21. MONETARY VALUATION ONLY – SOUTH AFRICA
21.1.  General overview

South Africa is the southernmost country in the western IOTC with an EEZ covering both the 
Indian and Atlantic Oceans.  Its fleet of longliners and pole and line vessels catches mainly 
yellowfin, bigeye and albacore tuna.  South Africa is a co-operating non-member of the IOTC.  
In this summary we consider the tuna fisheries in the Indian Ocean EEZ.   There were formerly 
Asian longliners operating in this EEZ. Tuna processing occurs in Durban and Port Elizabeth.  
The apartheid period has meant that no relationship has developed between the markets and 
industries of South Africa and the fleets taking fish in the region.  There is on the face of it 
scope for considerable benefit for WIO countries if a linkage to the South African economy was 
developed. 

21.2. Nominal Catch Values (USD) based on IOTC Whole of EEZ estimates

20.2. Tanzania - rates of return estimates - actual access fee data against IOTC 
whole of EEZ estimates

Our analysis shows that in 2007, the RoR was 3.09% whilst in 2008 it was 2.43% as shown by 
the table below.

Table 20.3.  – Actual access fee rates of return against IOTC whole of EEZ estimates

Table 21.1 - South Africa - Nominal Catch Values (USD)

 2007 2008 2009

 Longliners 22,794,694 17,418,208 1,719,173 

 Purse seiners 8,158,457 4,750,182 2,408,646 

 Total nominal catch value (USD) 30,953,151 22,168,390 4,127,820 

 License fees as a % of nominal catch 
value 3.09 2.43  No license data 

SOUTH AFRICA 2007 2008 2009

Longliners 11,192,443 10,407,619 2,590,301

Purse seiners - - -

Source:  IOTC data and team estimates
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Figure 21.1 - South Africa Nominal Tuna Catches

22. APPLYING THE VESSEL DAY APPROACH – AN ALTERNATIVE VALUATION 
APPROACH
22. 1. Vessel day schemes – the general concept

Vessel day schemes sell vessels days to vessel owners on the basis that fishing effort is more 
precisely related to days actually used to undertake all activities related to fishing. A cap is also 
applied to the system. A vessel day does not take all factors related to fishing fully into account. 
Thus for example, it does not fully address the opportunity cost associated with the fishing 
activity. Even so, a vessel day captures a significant element of the costs and profits associated 
with the fishing activity and it is thus a useful proxy for the overall production process and 
contains within it all the factors related to costs, normal rents and above normal rents. Focusing 
on the vessel day as the unit, which provides a key to profitability in the fishery, therefore 
appears justified. Where the number of vessel days is fixed or capped, it is expected that vessel 
owners will compete for the available days thereby driving prices upwards. The fleet or vessel, 
which most values the vessel day, will pay the highest price. 
The current Pacific VDS is essentially a version of this approach with rights in use under 
access agreements currently calculable in terms of vessel days. VDS can be offered in incentive 
packages linked to onshore investment.  With respect to the Western Indian Ocean there may 
be problems with adopting the VDS approach, notably the fact that a large proportion of tuna 
fishing is carried out on the high seas rather than EEZs in contrast to the Pacific.

22.2. The Pacific variant of the VDS18 

The main features of the Pacific VDS are:
•  Setting by the relevant Pacific countries of a sub-regional total allowable number of 

purse seine days that can be fished by purse seine vessels operating in the EEZs of their 
countries thereby controlling the amount of EEZ fishing effort

•  The total allowable effort (TAE) is set each year by the parties at a special meeting 
convened for that purpose

•  The scheme is run on a three year rolling basis: at each anniversary of the 
commencement of the scheme a TAE is set for the new three year period

•  Sub-regionally coordinated national vessel day limits for each of the parties – the so-
called Party Allowable Effort

•  The TAE is set and apportioned between members for one-year periods up to three years 
in advance
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•  Parties have flexibility to carry over unused fishing days to future years, to borrow 
fishing days from future years, and to transfer fishing days between themselves on 
whatever terms they mutually agree

•  No restrictions on the choice by parties of which vessels to licence on a bilateral basis, 
or with respect to vessel numbers

•  National fishing days are supposed to be tradable with other Parties on a periodic basis 
although this aspect is not yet fully operational

•  Balances are rolled into the new three-year period and Parties can utilise those balances 
as they see fit.

•  All purse seine vessels (domestic, locally based and foreign which wish to undertake 
fishing activities in PNA waters (including EEZs, archipelagic waters, and territorial 
waters) must register and must pay a VDS registration fee (US$2,400 for 3 yrs per 
vessel)

•  The registration period is 1 Sept – 31 August for 3 years
•  All vessels must be in good standing on the FFA Vessel Register
•  Vessels must have an FFA approved Automatic Location Communicator (ALC) which 

transmits at least every 4 hours
•  The ALC must operate at all times when the vessel is in the VDS Management Area
•  Manual reporting must be undertaken by a vessel at 4 hour intervals if ALC fails
•  The Administrator is to notify the vessel of any ALC transmission failure within 12 

hours after the transmission was due
•  Where a vessel is unable to comply with the manual reporting, it is required to stow 

fishing gear and head for the nearest designated port or other port as directed by the 
Administrator

The approach to calculation of the vessel day price used in the Pacific19

This study applied the vessel day calculation methodology used in the Pacific in 2005-2007 
so it is useful to detail that approach here.  Appendix 5 on vessel day valuations of returns to 
selected Pacific Island States with estimated rates of return sets out the country by country 
results for the Pacific that were arrived at by analysts employed by FFA to undertake the 
relevant policy work.  

The method is quite simple. It involves establishing 
• How many vessel days were spent by a fleet in a specific country EEZ
• Multiplying that quantum by an agreed price. 

A key step was deciding the price to be applied to the different species that were likely to be 
caught.  After much debate and modelling, FFA decided to focus only on ex-vessel prices for 
two species – skipjack and yellowfin.  To simplify the scheme, bigeye was assumed to attract 
the same price as yellowfin.  For the Japanese fleet price FFA decided to use the Yaizu ex-vessel 
prices for purse seine catch unloaded at that key port. For the Korean and Taiwan fleets the 
prices used were Thai import prices (c&f) since the main unloading ports are in Thailand.

Table 22. 1. Shows the results of the efforts to estimate a price series working backwards from 
2005-1997. 

18    FFA Rules and Aims of VDS http://www.ffa.int/node/55
19    Private communication to consultants by relevant consultants employed by FFA and PNA.
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Table 22. 1 Prices used to estimate gross value of catch per day by fleet (USD)

Taiwan Japan

Skipjack Yellowfin Skipjack Yellowfin

1997 1,130 1,130 1,454 1,454

1998 993 993 1,408 1,408

1999 652 652 935 935

2000 536 536 863 863

2001 788 788 960 960

2002 751 751 1,074 1,074

2003 700 700 1,093 1,093

2004 889 889 1,080 1,080

2005 873 873 1,278 1,278

The third step was to match the vessel day data (a form of CPUE data) to prices bearing in 
mind the need to establish profiles for each Pacific country‘s national waters. Estimates used 
came from the records of the South Pacific Fisheries Commission and were based on activity as 
recorded at the 1˚ x 1˚ level on the map grid.   This is the map grid used in the IOTC as well for 
the purse seine fleets. Current Pacific work trialling a VDS for longline is also converting hooks 
to vessel day equivalents, a method used by this study as well immediately below.

22.3 Applying priced vessel day calculations to value the EU purse-seine 
fisheries in the WIO 

The exercise here has been to calculate in an indicative way, the value per vessel day for 2003-
2009 for yellowfin, bigeye and skipjack tuna caught by the EU purse seine fleet.  The analysis 
used comprehensive data on the EU purse seine from two recent Spanish20  and French21  fleet 
report setting out days steaming and fishing in detail. We only used the fishing days data, as 
this is an indicative exercise with respect to another approach that can be used for valuation 
purposes and also dividing returns between the Coastal State and the distant water fleet.  More 
accurate work will need to be done to fully demonstrate the usefulness of this approach in the 
WIO context. A key consideration here is the fact that data from high sea activity will have to be 
much more robustly collected and analysed. 

20 Delgado de Molina, Alicia, Juan José Areso and Javier Ariz, 'Statistics of the Purse Seine Spanish Fleet in the Indian Ocean (1984-2009)' (Document No 

IOTC-2010-WPTT-19, Indian Ocean Tuna Commission, 2010).  Spanish (see p. 5).   We only used the actual fishing days in our calculations. 
21 European Commission, 'Rapport de l'Union Européenne pour le Comite Scientifique de la CTOI de 2010 (Données 2009)  (Document No IOTC-2010-SC-

Inf05, Indian Ocean Tuna Commission, 2010).  French vessel days both steaming and fishing are set out in detail (see p. 14) we only used the actual fishing 

days in our calculations.
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Table 22.2 Applying priced vessel day calculations to value the EU purse-seine fisheries in the WIO (USD).

22.4. Applying priced vessel day calculations to value the longline fisheries in 
the WIO

The indicative exercise undertaken here under this part of the investigation was slightly 
different as the analysis required conversion of the number of longline hooks per daily set into a 
vessel day equivalent in an effort to show the value of catch per vessel day for yellowfin, bigeye 
and skipjack tuna.  Its focus is the longliners from Japan, Korea and Taiwan with some Spanish 
vessels reflagged with Seychelles flags. In this model, the impact of different sized sets (number 
of hooks per set) was used as a sensitivity test.  It should be noted that these figures are very 
approximate. They are estimated from Seychelles data and include all longliners with licences 
excepting French and South African longliners. 

The difference in catch rates per day is illustrated by tables 20.2 and 20.3, which give an 
estimate of the catch per day for Japanese and Taiwanese longliners.  This data is based on 
logbooks.  Consultation with experts familiar with the Indian Ocean suggests that an average 
catch per day of 1.15 tonnes for all longliners is a reasonable estimate.  Assuming the catch ratio 
of 1.3:1 for bigeye to yellowfin and using an indicative landed price per tonnes of USD.  An 
approximate catch value per vessel day is therefore USD 14,000.22   The data used is 
limited to EEZ data.   There is thus no statement of vessel day results for the high seas. 

CATCH 
VALUE/
FISHING 
DAYS

2003 2004 2005 2006 2007 2008 2009

French 
Purse 
Seiners

3,488 3,836 3,845 4,815 5,541 4,844 3,315 

Spanish 
Purse 
Seiners

 4,468 4,730 5,808 6,462 5,895 4,792 3,784 

Total fishing 
days

7,956 8,566 9,653 11,277 11,436 9,636 7,099 

Total 
Nominal 
Catch values 
(USD)

156,533,791  139,102,423 149,315,654 117,931,224 116,600,218 126,350,646 109,
052,
092 

Nominal 
catch value/
Fishing day 
(USD)

19,674.94 16,238.90 15,468.32 10,457.68 10,195.89 13,112.35 15,
361.61 

22 It must be emphasised again that this is a very approximate value based in a variety of sources (IOTC, SFA and MRAG) (2011). 
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Table 22.3  - Estimated catches per day for longliners 2001 - 2009

Table 22.4 - A comparison of catch per set of 3000 hooks between Japanese and Taiwanese longliners

ASSUMED CATCH PER 
DAY (MT) 2001 2002 2003 2004 2005 2006 2007 2008 2009

YFT 1.41 1.41 1.56 1.68 2.07 2.07 2.07 2.07 2.07

BET 1.83 1.83 2.03 2.18 2.69 2.69 2.69 2.69 2.69

Assumptions          

3000 hooks/set/day          

CPUE/3000 hooks 30% 
more for BET          

Than YFT          

ESTIMATED FISHING 
DAYS          

YFT   11,608   14,567   18,725   15,622   12,647 9,143 7,020 3,893  2,311 

BET 4,882 8,006 8,677 8,443 5,936 4,941 4,823 2,571  1,842 

Source:  SFA and team estimates

 2001 - 2007 2001 - 2007 2001 - 2007

 Overall Japan Taiwan

TOTAL NUMBER OF HOOKS 119,456,372 42,021,076 74,494,447 

TOTAL SETS (3000 hooks)  39,819  14,007  24,831 

TOTAL CATCH (tonnes)  42,787  17,162  27,138 

CATCH PER SET (tonnes) 1.07 1.23 1.09 

Source:  SFA and team estimates
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23.  CONCLUSIONS 
23. 1.  Is it possible to provide a simple and easy freestanding total monetary 
amount for the value of WIO tuna at regional level?

The answer to this question is No.  The data is not available and in any case the various sectors 
are highly diverse and no figures are available for the artisan sector. 

23. 2. Estimating distribution of benefits between WIO countries and foreign 
fleets - the rate of return on leasing out EEZ resources.

Detailed country reports for the following countries accompany this report and provide a 
detailed answer to this question for each country.  Summary indicators are provided in the 
Executive Summary and by Sections 13 to 21 of the Report. 

23. 3. Vessel operating costs and benefits - the missing element 

This is a key problem area; this data is not publicly available.   Its availability would increase 
analytical rigour considerably. 

 
23. 4. Economic Benefits from Tuna Resources by Country in the WIO Region

Analysing the diversity of regional situations more closely, key differences in the importance of 
tuna fisheries can be summarised as follows. 
• Seychelles is in the tuna fisheries belt and has over time become a major hub for EU 

purse seiners with occasional visits from Asian longliners. Tuna has a significant place 
in the economy of Seychelles. 

• Port Louis, Mauritius, is a base for Asian longliners, which also use the port for repair 
and cold storage.  Dry dock facilities also serve the occasional EU purse seiner.  Most 
tuna passing though Mauritius is shipped on reefers from Seychelles and enters as a 
raw material for the tuna processing industry and ancillary industries in Mauritius.  
Mauritius therefore benefits from port visits and expenditure as well as the value added 
from the tuna processing industry.  

• Madagascar through Diego Suarez is a supplementary part of the regional system focused 
on Seychelles and Mauritius.

• Reunion is a major base for the EU fleets active in both the Indian Ocean and the 
Atlantic and receives significant amounts of EU aid to assist with maintaining the 
competitiveness of the fleet, its ports and harbours. 

• For the other regional countries, tuna fisheries have had little impact to date with 
the exception of Kenya and South Africa.  Tanzania plans to expand its tuna sector, 
while Comoros receives virtually no value added from tuna apart from the access and 
licence fees from DG Mare, EU and trawler owners.  Mozambique is rapidly seeking its 
proportion of the tuna economy. 
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In terms of economic contribution to the national economies, the EU purse seiner fleets 
(principally French, Spanish and Seychelles flagged purse seiners) have a greater impact, 
notably in Seychelles and to a much lesser extent Madagascar while the economic impact 
of Asian longliner activities is concentrated in Port Louis, Mauritius.  In other cases, Asian 
longliners tranship their catch at sea to other vessels (on the high seas in principle) and in 
some cases refuel at sea. Arguably the principal weakness of the tuna sector is that much of 
the value added is exported to EU countries and Asia, principally China/Taiwan, Japan and 
Korea. Another area of loss is caused by the lack of monitoring, control and surveillance (MCS). 
Significant economic leakage is therefore generated by illegal, unreported and unregulated 
(IUU) tuna fishing.  
 
23.5. Economic Benefits from Tuna Resources by Country in the WIO Region

These can be summarised as follows: 

Table 23.1   Economic Benefits from Tuna Resources by Country in the WIO Region

COUNTRY Access Agreements 
(licence fees and/or 
access payments

Reflagging 
revenue

Port and in country revenues Other comments

Comoros FPA with EU Uncertain Revenues from EU access agreements and 
licence fees.

No facilities for landings and/or 
transhipment by tuna fishing vessels.

France EU member No Some revenue from tuna fishing at Le Port, 
Réunion and Dzaoudzi, Mayotte

Includes Réunion, Mayotte and 
the EEZs around disputed islands.  
Member of IOTC.

Kenya Private licences Uncertain Some port revenue in Mombasa and 
processing facilities at Wananchi Products, 
Mombasa

Limited multiplier impacts linked to 
tuna processing and port activities in 
Mombasa.  Member of IOTC.

Madagascar FPA with EU.
Large number of recently 
licensed private vessels.

Yes Port and processing revenues in 
Antsiranana, tuna landings and 
transhipment, vessel repairs for Spanish 
purse seiners

Employment and investment 
multipliers in other parts of the 
economy linked to tuna processing, 
port and other activities linked to 
tuna.  Member of IOTC.

Mauritius Agreement with Japan. 
Numerous private 
licensing arrangements.
Agreement may be 
concluded with the EU.

Yes Major centre for tuna processing in Port 
Louis including canned tuna, tuna loins 
and by products including tuna oil and 
fishmeal

Employment and investment 
multipliers in other parts of the 
economy linked to tuna processing, 
port and other activities linked to 
tuna.  Member of IOTC.

Mozambique FPA with EU.
 Large number of 
recently licensed private 
vessels.

Uncertain No processing facilities and no port bases May become a member of IOTC soon.  
Reports of IUU fishing by EU purse 
seiners

Seychelles FPA with EU Yes Highest levels of revenue from both 
access fees (EU, Asian, other) and port 
revenues

Employment and investment 
multipliers in other parts of the 
economy linked to tuna processing, 
port and other activities.  Member 
of IOTC. 

South Africa No agreement with 
the EU

Uncertain Some tuna processing Some longliner fishing for southern 
Bluefin and albacore in Indian Ocean. 
May become a member of IOTC soon.

Tanzania No agreement with 
the EU

Uncertain No processing facilities and no port bases 
for tuna vessels

Some tuna fishing in EEZ.  Member 
of IOTC.
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Estimated catches per day for longliners 2001 - 2009

23. 7. Estimations of tuna catches, gross value and estimated rates of return at 
country/EEZ level using the IOTC data

An extensive analysis was undertaken by the consultants and is set out in full by the Executive 
Summary and by sections 13-21 of the Report. 

23. 8. Applying the vessel day approach – an alternative valuation approach

The indicative exercise undertaken here yielded the following results.  

Applying priced vessel day calculations to value the EU purse-seine fisheries 
in the WIO (USD).

Applying priced vessel day calculations to value the longline fisheries in the 
WIO

CATCH 
VALUE/
FISHING 
DAYS 2003 2004 2005 2006 2007 2008 2009

French 
Purse 
Seiners 3,488 3,836 3,845 4,815 5,541 4,844 3,315 

Spanish 
Purse 
Seiners  4,468 4,730 5,808 6,462 5,895 4,792 3,784 

Total fishing 
days 7,956 8,566 9,653 11,277 11,436 9,636 7,099 

Total 
Nominal 
Catch values 
(USD) 156,533,791  139,102,423 149,315,654 117,931,224 116,600,218 126,350,646 

109,052, 
092 

Nominal 
catch value/
Fishing day 
(USD) 19,674.94 16,238.90 15,468.32 10,457.68 10,195.89 13,112.35 15, 361.61 

ASSUMED CATCH PER 
DAY (MT) 2001 2002 2003 2004 2005 2006 2007 2008 2009

YFT 1.41 1.41 1.56 1.68 2.07 2.07 2.07 2.07 2.07

BET 1.83 1.83 2.03 2.18 2.69 2.69 2.69 2.69 2.69

Assumptions          

3000 hooks/set/day          

CPUE/3000 hooks 30% 
more for BET          

Than YFT          

ESTIMATED FISHING 
DAYS          

YFT   11,608   14,567   18,725   15,622   12,647 9,143 7,020 3,893  2,311 

BET 4,882 8,006 8,677 8,443 5,936 4,941 4,823 2,571  1,842 
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24    Appendices
APPENDIX 1 NOMINAL CATCH VALUES LONGLINERS BY COUNTRY & AT 
REGIONAL LEVEL + ESTIMATED RATES OF RETURN (USD)

APPENDIX 2 NOMINAL CATCH VALUES PURSE SEINERS BY COUNTRY & AT 
REGIONAL LEVEL + ESTIMATED RATES OF RETURN (USD)

APPENDIX 3   NOMINAL CATCH VALUES BY COUNTRY & SPECIES (US$)  - 
LONGLINERS

APPENDIX 4 NOMINAL CATCH VALUES BY COUNTRY & SPECIES (US$)  - 
PURSE SEINERS

APPENDIX 5 MADAGASCAR – EU PAYMENTS BENCHMARKED AGAINST 
REFERENCE ROR DERIVED FROM IOTC EEZ CATCH DATA

APPENDIX 6 MOZAMBIQUE - EU PAYMENTS BENCHMARKED AGAINST 
REFERENCE ROR DERIVED FROM IOTC EEZ CATCH DATA

APPENDIX 7 COMOROS - EU PAYMENTS BENCHMARKED AGAINST 
REFERENCE ROR DERIVED FROM IOTC EEZ CATCH DATA

APPENDIX 8 VESSEL DAY VALUATIONS OF RETURNS TO SELECTED PACIFIC 
ISLAND STATES WITH ESTIMATED RATES OF RETURN 

APPENDIX 5 PAYMENTS BY EU UNDER THE MADAGASCAR FPA AND RATE OF RETURN AGINST 
IOTC EEZ CATCH DATA
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APPENDIX 3   NOMINAL CATCH VALUES BY COUNTRY & SPECIES (US$)  - LONGLINERS

NOMINAL CATCH VALUES 

LONGLINERS   2,001   2,002   2,003   2,004   2,005   2,006   2,007  2,008 2,009 

Comoros

YFT 2,868,672 4,212,697 12,397,030 4,317,543 8,660,489 8,832,892 11,285,282  2,792,028 1,040,436 

BET    907,313 5,110,371 9,440,769 4,347,190 8,964,312 5,342,331 5,218,207  2,337,066 611,198 

SKJ  36  21  99 186 410 743 661  2,140 1,398 

Reunion

YFT 2,337,163 1,153,635 1,152,454 1,478,444 1,541,141 1,195,106 1,406,850    651,019 753,649 

BET 3,227,766 2,351,762 1,980,121 1,536,658 2,041,142 1,497,413 1,948,617  1,229,058 1,309,700 

SKJ 14,424    138,044 68,417   9,215 16,352 16,546 67,046 87,179 182,794 

French 

territories

YFT 12,254,074 13,193,617 10,971,850 10,932,371 12,797,474 19,782,244 17,850,461 10,908,945 - 

BET 11,161,260 11,805,134 12,661,306 12,779,954 8,895,318 8,059,181 9,382,501  6,745,787 4,863,258 

SKJ 180  78 280 415   1,155   3,292   1,339  4,211 2,775 

Kenya

YFT 15,756,365 17,275,249 13,215,184 7,968,067 11,831,046 20,796,223 22,162,233  7,991,289 7,955,944 

BET 25,967    120,856 805,769 1,357,725 1,013,629 1,838,552 579,607    532,516   16,382 

SKJ 14,424    138,044 68,417   9,215 16,352 16,546 67,046 87,179 182,794 

Madagascar

YFT 15,756,365 17,275,249 13,215,184 7,968,067 11,831,046 20,796,223 22,162,233  7,991,289 7,955,944 

BET 22,301,878 21,539,995 19,694,081 20,023,689 22,370,014 12,856,481 17,439,444 11,454,145    10,718,432 

SKJ 3,161,415 2,306,050 84,636 49,290 7,319,461 1,203,974 7,159,654  8,883,505    10,150,177 

Mauritius

YFT 28,938,384 22,087,850 27,530,071 28,511,456 26,184,895 20,189,251 8,255,332  9,006,518 8,094,107 

BET 39,683,678 89,100,855 73,292,660 52,474,459 35,718,000 40,579,722 40,764,690 17,341,872    20,229,535 

SKJ 275 197   1,333   1,332   3,826   7,556   2,911  7,195 5,409 

Mozambique

YFT 12,770,026 14,295,516 18,506,972 16,639,522 30,296,599 30,284,058 28,290,967 16,939,057 4,618,971 

BET 12,541,565 12,508,054 13,949,436 9,020,249 8,769,406 6,041,505 5,362,459  3,766,269 2,413,828 

SKJ 147  53 119 356 657   3,351   2,091  6,525 4,124 

Seychelles

YFT 27,770,373 24,055,868 41,812,362 63,805,156 60,663,799 35,818,047 25,274,007 17,097,175 6,815,731 

BET 49,888,290 69,966,217 118,131,028 150,230,904 139,078,180 107,799,178 110,812,737 60,425,188    34,990,028 

SKJ 406 355   1,441   2,343   6,886   6,911   8,074 19,608   13,974 

Somalia

YFT 26,351,511 61,532,876 88,398,403 56,438,861 40,259,778 12,411,257 5,289,994  1,104,564 4,915,961 

BET 9,578,360 16,840,099 15,214,045 17,539,412 9,079,464 4,445,764 3,545,239  2,298,031 2,708,998 

SKJ  90  75 578 688   2,378   2,778 651  1,982 1,402 

South Africa

YFT 7,121,077 6,618,007 20,934,332 18,545,890 28,908,632 19,828,960 10,863,554 10,126,951 2,359,328 

BET    513,982    880,096 754,363 1,137,452 596,110 290,298 327,829    277,542 228,169 

SKJ  70  77 467 655   1,611   1,045   1,059  3,127 2,805 

Tanzania

YFT 4,921,227 4,818,524 19,974,267 17,646,803 25,248,081 13,385,851 7,222,751  7,117,745 370,425 

BET 3,418,477 10,499,551 28,843,491 25,523,520 42,884,101 27,840,868 15,571,943 10,300,463 1,348,748 

SKJ 33  83  18  27  66  86 -  - - 
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APPENDIX 4 NOMINAL CATCH VALUES BY COUNTRY & SPECIES (US$)  - PURSE SEINERS

PURSE 

SEINERS

Comoros

YFT 3,367,251 6,846,800 4,948,701 1,535,119 496,481 376,777 2,253,645  3,913,155 1,592,808 

BET    918,084    875,283 270,554 159,903 125,475 133,865 717,167    378,565 754,114 

SKJ 4,797,801 7,554,553 3,330,981 667,865 2,015,503 8,907,118 6,480,989  3,902,835 5,278,455 

Reunion

YFT 0 0 0 0 0 0 0 0 0

BET    918,084    875,283 270,554 159,903 125,475 133,865 717,167    378,565 754,114 

SKJ 0 0 0 0 0 0 0 0 0

French 

territories

YFT 2,491,957 1,948,274 1,661,050 213 2,820,579 766,901 2,487,804  6,038,116 5,366,845 

BET    888,022    719,814 186,588 554 550,287 266,212 827,799  1,220,126 2,138,883 

SKJ 4,734,627 4,261,458 391,033 15,038 9,665,701 7,798,567 11,670,219 18,214,263    15,658,322 

Kenya

YFT 18,992 57,090 475,699 1,263,471 1,292,065 1,007,743 367,999    528,063   11,734 

BET 55,275    806,457 480,188 205,076 81,566 156,626 452,465    248,085 620,911 

SKJ    410,040 5,353,440 2,150,329 571,394 1,270,770 664,873 1,453,877    954,198 529,980 

Madagascar

YFT 3,533,886 1,555,101 461,154   5,973 5,129,463 431,278 3,885,763  7,234,916 7,644,053 

BET 1,847,870 1,973,987 1,786,534 2,097,720 2,693,723 1,562,675 2,752,941  2,037,202 1,424,020 

SKJ 2,301,162 3,001,740 1,984,147 2,106,815 2,242,931 2,484,213 1,356,921  8,120,861 6,619,575 

Mauritius

YFT 1,995,454 5,438,107 3,972,359 145,396 2,041,308 4,352,387 2,062,817    707,492 1,533,793 

BET    195,881    440,860 294,188 26,085 289,988 278,497 248,886 59,664 249,759 

SKJ    227,366    524,146 498,386 99,098 1,730,198 1,459,760 1,571,349    219,270 

  61,250 

Mozambique

YFT 2,177,028 2,218,550 1,095,172 15,010,634 689,866 21,424 665,956  3,626,759 1,595,152 

BET    656,253    281,044 38,580 2,052,234 152,346   7,610 260,346    744,851 523,643 

SKJ 2,301,162 3,001,740 1,984,147 2,106,815 2,242,931 2,484,213 1,356,921  8,120,861 6,619,575 

Seychelles

YFT 6,718,094 9,240,348 22,270,532 13,063,889 21,485,011 22,893,847 13,760,734 14,733,705 9,168,087 

BET    793,636 1,543,275 1,380,131 1,837,462 1,093,319 540,372 559,641    408,721 359,910 

SKJ 26,026,796 32,938,381 30,401,836 41,393,257 52,610,361 44,107,939 47,192,073 37,961,893    33,504,003 

Somalia

YFT 4,366,822 11,278,097 16,037,996 11,825,285 9,695,897 3,017,117 1,670,127    392,909 1,306,241 

BET    793,636 1,543,275 1,380,131 1,837,462 1,093,319 540,372 559,641    408,721 359,910 

SKJ 11,584,848 41,545,119 39,385,524 22,687,318 20,437,740 6,855,457 3,108,516  1,046,667 2,968,310 

South Africa

YFT - - - - - - -  - - 

BET - - - - - - -  - - 

SKJ - - - - - - -  - - 

Tanzania

YFT -    957,019 3,165,772 8,021,486 5,956,871 5,666,679 4,257,761  3,364,168 1,940,790 

BET    390,475    922,474 2,564,040 2,133,985 169,197 93,183 822,252    127,508 175,981 

SKJ 1,614,183 6,491,088 13,667,485 8,072,976 1,117,283 921,659 3,078,445  1,258,506 291,876 
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APPENDIX 5 PAYMENTS BY EU UNDER THE MADAGASCAR FPA AND RATE OF RETURN AGINST 
IOTC EEZ CATCH DATA

APPPENDIX 6 PAYMENTS BY EU UNDER THE FPA 2007 -2012 COMOROS – ASSESSMENT 
AGAINST RATE OF RETURN FROM IOTC EEZ CATCH DATA

 MADAGASCAR

 

    IOTC  CATCH  DATA

 Vessel Nos 2009 2009 2009     

  € Total (€) USD RoR 2007 2008 2009

Financial contribution  1,197,000 1,197,000 1,520,190 5% 2,737,848 2,286,096 2,225,610

Ship owners seiners (per mt)  35 700,842 890,070 7% 3,832,987 3,200,534 3,115,854

Ship owners longliners (per mt)  35 338,418 429,790 10% 5,475,695 4,572,192 4,451,220

Advances (per purse seiner) 43 168,560 168,560 214,071     

Advances (per longliner) average 38 76,000 76,000 96,520     

Total   2,480,820 3,150,642     

         

Conversion €/USD (2009) 1.27        

Notes
Longliner advances are paid at different rates. The consultants took a rough figure 
between €3,500 and €680/year
The consultants did not know the actual number of EU purse seiners and longliners 
fishing in one year and there are other flagged vessels
The consultants were unable to ascertain the net returns to EU fishing vessels

 Vessel nos. 2009 2009 2009   IOTC  CATCH  DATA

  € Total (€) USD  RoR 2007 2008 2009

Financial contribution  315,250 315,250 400,368 5% 1,279,364 1,020,393 510,163

Ship owners seiners (per mt) 35 338,418 338,418 429,790 7% 1,791,110 1,428,551 714,229

Ship owners longliners (per mt) 35 124,618 124,618 158,265 10% 2,558,729 2,040,787 1,020,327

Advances (per purse seiner) 45 151,875 151,875 192,881     

Advances (per longliner) average 25 52,375 52,375 66,516     

Total    1,247,821     

         

Conversion €/USD (2009) 1.27        
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APPPENDIX 7 PAYMENTS BY EU UNDER THE MOZAMBIQUE FPA - ASSESSMENT AGAINST RATE 
OF RETURN FROM IOTC EEZ CATCH DATA

PAYMENTS BY 

EU UNDER THE 

FPA 2007 -2012 

MOZAMBIQUE

 Number 2009 2009 2009     

  € Total (€) USD RoR 2007 2008 2009

Financial 

contribution  390,000 900,000 1,143,000 5% 1,796,937 1,660,216 788,765

Ship owners 

seiners (per mt)  35 164,432 208,828 7% 2,515,712 2,324,303 1,104,270

Ship owners 

longliners (per 

mt)  35 29,252 37,150 10% 3,593,874 3,320,432 1,577,529

Advances (per 

purse seiner) 45 189,000 189,000 240,030     

Advances (per 

longliner) 

average 45 67,500 67,500 85,725     

Total    1,714,733     

       

Conversion €/

USD (2009) 1.27        
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APPENDIX 8 VESSEL DAY VALUATIONS OF RETURNS TO SELECTED PACIFIC ISLAND STATES 
WITH ESTIMATED RATES OF RETURN 

Federated States of Micronesia

Korean purse seine fleet

Japanese purse seine fleet Taiwanese purse seine fleet

Days fished CPUE (Mt/day) Gross 
value 
per 
day f

5 % of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 1,853 12.70 5.61 0.92 23,701 1185 

1998 955 26.55 4.41 0.29 35,168 1758 

1999 1,995 19.77 5.61 0.23 27,342 1367 

2000 1,464 23.51 4.16 0.56 22,408 1120 

2001 684 20.76 4.46 0.69 23,234 1162 

2002 913 21.37 4.40 0.54 23,655 1183 

2003 2,466 29.06 2.82 0.48 24,576 1229 

2004 2,420 20.74 3.48 0.49 22,453 1123 

2005 2,593 26.00 4.26 0.42 29,947 1497 

Days fished CPUE (Mt/day) Gross 
value 
per 
day 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 1,921 8.93 3.73 0.77 15,514 931 

1998 1,190 24.85 2.06 0.15 27,590 1655 

1999 3,403 14.19 2.53 0.16 11,621 697 

2000 2,186 21.53 1.90 0.09 13,172 790 

2001 1,678 22.36 2.56 0.32 20,075 1205 

2002 1,022 19.56 3.36 0.31 18,307 1098 

2003 1,904 19.94 2.74 0.11 16,946 1017 

2004 1,669 16.08 2.38 0.25 16,864 1012 

2005 2,472 18.43 2.73 0.42 19,586 1175 

Days fished CPUE (Mt/day) Gross 
value 
per 
day 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 580 14.61 1.62 0.17 18,864 1132 

1998 411 15.97 10.51 0.53 30,660 1840 

1999 2,788 16.99 3.89 0.14 14,719 883 

2000 1,502 19.20 3.33 0.09 13,160 790 

2001 1,319 17.96 2.03 0.12 16,104 966 

2002 937 19.04 2.25 0.13 16,722 1003 

2003 1,750 25.36 1.66 0.02 19,559 1174 

2004 1,313 14.06 3.02 0.19 15,758 945 

2005 1,381 20.45 5.11 0.35 24,391 1463 
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Kiribati

Korean purse seine fleet

Japanese purse seine fleet Taiwanese purse seine fleet

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 1,777 14.26 11.23 1.21 33,285 1664 

1998 663 23.33 3.83 0.35 30,835 1542 

1999 960 13.91 6.80 0.62 23,379 1169 

2000 1,061 21.90 5.22 0.76 22,941 1147 

2001 1,741 20.13 7.25 0.76 26,042 1302 

2002 1,643 27.58 1.79 0.50 25,327 1266 

2003 801 12.30 3.82 0.82 14,136 707 

2004 337 17.25 2.83 0.71 18,588 929 

2005 212 18.54 3.03 0.89 21,341 1067 

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

6 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 1,119 13.87 10.33 0.68 30,694 1842 

1998 1,280 22.40 6.20 0.23 30,974 1858 

1999 1,234 17.47 6.08 1.06 17,073 1024 

2000 468 30.17 4.69 0.28 20,208 1212 

2001 1,969 21.59 7.51 0.38 24,215 1453 

2002 2,762 28.83 2.35 0.22 24,186 1451 

2003 519 20.19 3.55 0.42 18,011 1081 

2004 468 23.91 0.94 0.25 22,263 1336 

2005 763 24.30 3.81 0.34 26,086 1565 

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 2,270 18.67 6.71 0.81 30,854 1851 

1998 1,002 33.69 6.38 0.34 42,453 2547 

1999 321 12.22 6.12 0.73 13,690 821 

2000 476 31.71 6.80 0.15 22,856 1371 

2001 1,857 24.69 9.20 0.37 28,286 1697 

2002 2,704 31.50 2.72 0.13 26,589 1595 

2003 243 13.79 1.77 0.15 11,581 695 

2004 87 2.83 0.10 0.03 2,620 157 

2005 1,400 30.69 3.64 0.23 31,440 1886 
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Marshall Islands

Korean purse seine fleet

Japanese purse seine fleet Taiwanese purse seine fleet

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 45 7.42 5.76 0.89 17,203 860 

1998 912 24.45 7.37 0.18 37,213 1861 

1999 581 17.58 4.55 0.54 23,675 1184 

2000 641 24.65 2.20 0.45 20,199 1010 

2001 368 22.49 3.73 1.22 23,840 1192 

2002 464 23.99 2.53 0.62 23,328 1166 

2003 71 7.87 1.56 0.64 7,789 389 

2004 155 18.78 1.83 0.29 18,589 929 

2005 68 23.15 2.64 1.67 24,830 1241 

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 5 1.00 0.97 0.03 2,534 152 

1998 401 14.65 12.74 0.31 32,490 1949 

1999 417 11.26 1.98 0.32 9,197 552 

2000 276 12.25 0.65 0.08 7,123 427 

2001 655 10.79 2.24 0.13 10,653 639 

2002 442 16.45 0.74 0.07 13,155 789 

2003 50 24.04 0.91 0.11 17,817 1069 

2004 148 11.29 0.16 0.04 10,208 612 

2005 111 14.67 0.25 0.08 13,126 788 

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 6 15.40 0.00 0.00 17,400 1044 

1998 749 26.87 10.95 0.52 42,114 2527 

1999 413 20.93 2.74 0.25 16,211 973 

2000 191 14.82 1.80 0.07 9,486 569 

2001 529 25.73 1.11 0.05 21,338 1280 

2002 497 23.67 0.58 0.07 18,404 1104 

2003 40 1.47 3.08 0.01 4,390 263 

2004 96 22.61 1.43 0.05 21,640 1298 

2005 69 27.99 0.19 0.03 24,684 1481 
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Palau

Japanese purse seine fleet

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 61 20.05 10.79 1.95 40,025 2001 

1998 

1999 86 15.23 4.36 0.17 21,117 1056 

2000 

2001 

2002 

2003 90 13.10 11.77 0.51 26,002 1300 

2004 133 18.08 4.14 0.68 21,028 1051 

2005 62 20.10 14.58 0.56 41,188 2059 

 PNG

Taiwanese purse seine fleet

Korean purse seine fleet

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 1,554 21.22 3.44 0.48 28,976 1739 

1998 1,075 22.42 4.07 0.27 28,006 1680 

1999 87 27.01 3.90 0.25 21,260 1276 

2000 2,346 27.97 5.37 0.24 19,617 1177 

2001 716 17.28 7.77 0.55 21,071 1264 

2002 660 19.41 4.61 0.45 19,530 1172 

2003 3,097 22.25 8.64 0.10 25,011 1501 

2004 3,302 24.86 3.02 0.23 25,356 1521 

2005 2,267 22.27 5.77 0.45 26,829 1610 

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 4,651 14.12 2.66 0.46 19,825 1189 

1998 1,805 16.85 5.71 0.43 24,774 1486 

1999 724 35.42 4.04 0.55 26,881 1613 

2000 3,179 24.65 4.73 0.14 17,290 1037 

2001 1,392 26.01 6.05 0.60 26,306 1578 

2002 1,718 25.33 4.04 0.51 23,364 1402 

2003 4,178 20.90 4.60 0.15 19,654 1179 

2004 2,923 26.85 1.79 0.20 25,805 1548 

2005 3,010 20.11 3.74 0.67 22,337 1340 
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 Solomon Islands

Korean purse seine fleet

Japanese purse seine fleet Taiwanese purse seine fleet

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 

1998 19 43.04 2.43 0.57 50,154 2508 

1999 4 53.50 7.50 1.50 62,816 3141 

2000 10 39.20 5.80 3.50 35,634 1782 

2001 172 28.58 2.45 0.79 27,541 1377 

2002 36 7.72 2.48 0.37 9,729 486 

2003 237 14.23 5.62 0.43 18,058 903 

2004 538 20.59 2.48 0.45 21,007 1050 

2005 408 22.84 2.60 1.54 24,477 1224 

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 166 6.51 11.49 0.61 24,062 1444 

1998 1,482 19.72 7.55 0.31 30,221 1813 

1999 110 20.12 1.09 0.14 14,137 848 

2000 12 31.32 3.34 0.29 19,654 1179 

2001 199 19.00 3.51 0.16 18,339 1100 

2002 29 7.24 0.27 0.07 5,736 344 

2003 154 13.08 1.99 0.11 11,324 679 

2004 369 18.09 2.87 0.27 19,175 1151 

2005 540 21.61 2.72 0.55 22,351 1341 

Days fished CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

SKJ YFN BET (US$) (US$) 

1997 521 7.66 8.19 0.87 20,572 1234 

1998 1,625 17.39 11.69 0.50 33,741 2024 

1999 58 7.72 0.30 0.05 5,315 319 

2000 

2001 223 22.18 6.72 0.34 23,925 1435 

2002 29 13.30 2.34 0.43 12,501 750 

2003 314 16.31 5.86 0.14 17,821 1069 

2004 936 23.99 4.93 0.31 26,647 1599 

2005 591 22.14 6.42 0.52 27,529 1652 
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 Tuvalu

Japanese purse seine fleet

CPUE (Mt/day) Gross 
value 

of 
catch 
per 
day 

fished

5 per 
cent of 
gross 
value

(US$)

Days 
fished

SKJ YFN BET (US$) (US$)

1997 

1998 343 23.60 2.76 0.41 29,585 1479 

1999 159 17.74 4.32 0.22 23,480 1174 

2000 82 20.23 3.80 0.32 19,630 982 

2001 75 19.24 1.61 0.77 18,498 925 

2002 53 22.42 1.45 0.42 20,572 1029 

2003 70 10.47 4.23 0.53 13,423 671 

2004 58 16.98 2.29 0.90 17,657 883

2005 24 14.92 2.71 1.13 17,604 880
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 Nauru

Korean purse seine fleet

Japanese purse seine fleet Taiwanese purse seine fleet

CPUE (Mt/day) Gross 
value 
of 
catch 
per day 
fished 

5 per 
cent of 
gross 
value 

Days 
fished

SKJ YFN BET (US$) (US$) 

1997 615 13.94 12.53 1.81 34,626 1731 

1998 427 18.18 8.60 0.58 32,215 1611 

1999 478 11.82 8.42 0.72 23,699 1185 

2000 835 16.14 8.21 0.60 23,572 1179 

2001 651 19.96 7.97 1.13 26,762 1338 

2002 827 30.45 3.66 1.02 30,204 1510 

2003 331 13.07 3.04 0.75 13,576 679 

2004 323 17.86 1.95 0.35 17,963 898 

2005 227 21.71 3.48 0.83 24,884 1244 

CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

Days 
fished

SKJ YFN BET (US$) (US$) 

1997 12 1.25 2.59 0.33 5,177 311 

1998 549 16.55 14.62 0.38 37,024 2221 

1999 873 10.15 4.43 0.65 10,760 646 

2000 1,052 20.67 6.06 0.16 16,299 978 

2001 704 13.16 5.93 0.30 16,063 964 

2002 1,171 27.77 2.23 0.35 23,266 1396 

2003 202 14.16 4.41 0.21 14,727 884 

2004 627 29.56 1.50 0.21 27,897 1674 

2005 289 23.78 2.60 0.38 24,084 1445 

CPUE (Mt/day) Gross 
value 
of 
catch 
per 
day 
fished 

5 per 
cent of 
gross 
value 

Days 
fished

SKJ YFN BET (US$) (US$) 

1997 20 15.92 1.56 0.06 20,262 1216 

1998 14 0.00 0.00 0.00 0 0 

1999 425 15.01 9.24 0.61 18,427 1106 

2000 421 23.24 11.36 0.17 22,253 1335 

2001 506 14.17 7.95 0.29 18,792 1128 

2002 660 37.13 3.17 0.48 31,302 1878 

2003 113 6.41 1.80 0.09 6,451 387 

2004 349 26.16 1.56 0.10 24,946 1497 

2005 251 10.85 4.71 0.32 15,487 929 
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