
 
 
3  EVOLVING COMPANIES, CHANGING MARKETS, AND NEW TUNA PRODUCTS  

3.1  RECENT CHANGES IN THE GLOBAL TUNA INDUSTRY CORPORATE 
LANDSCAPE 

The globalization of the tuna industry over the last several decades has increasingly linked the 
fortunes of PICs in the tuna industry with those of large companies who often operate in multiple 
countries. These companies have undergone and continue to undergo transformations through 
mergers, investments, and acquisitions within and outside the tuna segment of the fishing 
industry. 
The mergers, acquisitions and marketing and/or production alliances are all part of corporate 
attempts to gain better advantage for profitability in a highly competitive business. The major tuna 
companies active in the WCPO are Thai Union (owner of Chicken of the Sea, and partner in 
Majestic Canning in PNG), Dongwon (owner of the StarKist cannery in American Samoa), Bumble 
Bee (contracts and oversees processing in Fiji), and Tri Marine (major shareholder in Solomon 
Islands integrated fishing, processing, and trading, and shortly to open a cannery in American 
Samoa). These companies have substantial processing and canning facilities outside the PIC 
region, global cold storage facilities, and extensive distribution networks as well as other branded 
seafood products in addition to tuna products.   
Recent merger and acquisition activity has consolidated the industry while at the same time 
broadening companies’ overall industrial, production, and marketing bases. Some of these 
actions included tuna, while some were for other seafood products. Some examples: 

• 2010: Thai Union bought French MW Brands owner of several well-known European tuna 
brands and the only tuna cannery in Seychelles 

• 2013: The Bolton Group, an Italian brand and vessel owner and processor, bought 
minority stake in Tri Marine 

• 2013:  Bumble Bee66 acquired Anova Foods of Tampa, Florida, a distributor of carbon 
monoxide (CO) treated tuna in the US from Anova Seafoods LLC of the Netherlands 

• 2014: StarKist and parent company Dongwon invested a combined $20 million in Alaska 
salmon producer Silver Bay Seafoods for a 12.5 percent equity stake in the company.  

• 2014: Thai Union bought French salmon processor Meralliance, and bought the assets of 
Norwegian sardine canner King Oscar 

• 2014: Princes tuna cannery in Mauritius owned by Mitsubishi merged with Thon des 
Mascareignes also in Mauritius.   

• 2014: Dongwon’s parent company bought Korea’s TechPack, an aluminum can and bottle 
manufacturer and the American Samoa can making plant owned by Ardagh Metal 
Packaging. 

• 2014: Bumble Bee invested in Thailand’s Sea Value, the world’s second largest canned 
tuna producer. 

66 Bumble Bee is currently owned by Lion Capital, www.lioncapital.com,  a UK-based private equity firm 
with investments in consumer brands. Other companies owned by the firm include Weetabix (UK breakfast 
cereal) and Findus Group (one of Europe’s largest frozen food and seafood companies).  
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• 2015:  Thai Union’s US unit Chicken of the Sea Frozen Foods bought US lobster and 
shellfish producer Orion Seafood International. 

• 2015:  Thai Union’s planned purchase of Bumble Bee (includes tuna, salmon, sardines, 
shrimp, clams, crab), awaiting approval from US regulators.  

• 2015   Bolton Group’s purchase of a majority stake in Conservas Garavilla, a Spanish 
canner with plants in Spain, Morocco, and Ecuador and four large purse seiners. 

 
Unofficial 2013 figures based on data collected by the industry show that approximately 3.5 million 
tons of whole round tuna was processed in up to 35 countries worldwide. Thailand’s 21 tuna 
processing companies contributed to Thailand’s leading position in tuna processing. 
Around 730,000 mt of raw material was processed in Thailand in 2013. Other top nations in 
numerical order were Ecuador (450,000 mt), Spain (330,000 mt), Philippines (218,000 mt) and 
Iran (200,000 mt)67.  
Within Thailand, Thai Union’s expansion and transformation is the most notable. Its expansion 
through various subsidiaries has transformed it from a manufacturer for other brands to a branded 
company that has made it the world’s largest tuna processor as well as a major price setter. 
Regions and brands now include: 

1. North America: Chicken of the Sea 
2. Asia: Sealect 
3. China: Century (with Century Canning of Philippines) 
4. EU: John West, Petit Navire, Parmentier, Mareblu 

In addition to those brands, Thai Union still does contract packing for private labels, reportedly 
about half of its overall Thailand production in 201068.  
The following sections describe changes in the main markets for tuna products, the introduction 
of some new products that are changing the orientation of some of the companies concerned, 
and some important trends in their activities.  
 
 
 
 
 
 
 
   
 
 

67 From data collected by FCF Fisheries Co. and reported in www.atuna.com, March 20, 2015. 
68 Pongvutitham, A. (2010)  

Implications for the PICs 
Processing and marketing activities ongoing or planned in the PIC region 
that are directly connected to global corporate activity must increasingly 
fit into the overall business strategies of the large companies driving the 
industry worldwide.  
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3.2  SHELF STABLE TUNA PRODUCTS   

Foods that can be safely stored at room temperature or “on the shelf” are designated as “shelf 
stable”. Foods such as canned and pouched tuna are considered shelf stable because they are 
processed in contamination-free or retort packages and do not require refrigeration until after 
opening69. 
 
3.2.1  Changes in the Main Markets for Shelf Stable Tuna Products 
 
The Main Points: 

• The two largest markets for canned tuna are the US and the EU, with the EU being by far 
the largest importer.  

• The EU is the world’s largest importer of processed and semi-processed tuna. Total 
imports in 2013 of all products were about 500,000 mt. However, EU imports of canned 
tuna lessened in each of the 4 years following 2008 to a level of about 372,000 mt in 2012.   

• The US market for canned tuna is stagnant and declining in relation to competing seafood. 
US imports of canned tuna totaled 160,485 mt in 2012. Nevertheless it is still huge, 
commanding about 74 percent of the total $2.2 billion in retail sales of shelf-stable fishery 
products sold in the US annually70. 

• Some major US and European brands are marketing products that will change the thrust 
from marketing affordable and convenient protein in the form of canned tuna to value-
added pouch and other products utilizing tuna as a main ingredient.  

• Sales of private label brands (primarily produced in Thailand) have increased in the US, 
but the ‘big three’ brands still command upwards of 77 percent of volume sales in US retail 
markets.   

• Developing markets exist in the 22 countries of the Middle East and North Africa, none of 
which have significant tuna processing industries. One press report based on Thai export 
data stated that those combined regions imported about 115,000 tons of canned tuna from 
Thailand in 2013, with Libya, Egypt and Saudi Arabia accounting for about 60 percent or 
69,000 tons71. 

 
The dynamics of the US market are driven by the increasingly large market share of the largest 
retailers: chain supermarkets and warehouse clubs. Private label sales are growing in a highly 
competitive market that drives down profit margins for suppliers. Sales of private label brands 
have risen to where they almost rival those of Thai Union’s Chicken of the Sea brand.  
The majority of the US retail market (excluding food service) is divided among the top three 
brands: StarKist ($673 million in sales or 29.7 percent of the total), Chicken of the Sea ($334.1 

69 Food Safety and Inspection Service, US Department of Agriculture, www.fsis.usda.gov. 
70 Melbourne, D. (2014).  
71 Atuna, April 14, 2014 
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million, 14.7 percent), and Bumble Bee ($666.2 million, 29.4 percent). The remainder is shared 
between private labels ($317.5 million, 14 percent) and all others ($277.3 million, 12.2 percent)72.  
The EU canned tuna market is complicated by the fact that there is a significant domestic tuna 
canning component dominated by Spain (239,000 tons or 68 percent of EU canned tuna 
production in 2012), with Italy (20 percent), France (6 per cent) and Portugal (4 percent) also 
contributing. Much of this EU-processed tuna is sold within the EU and to other European 
countries. This has given rise to a range of tariff and non-tariff trade barriers that make it 
increasingly difficult for some countries to obtain or retain access for canned tuna.   
The main exporter of canned tuna to the EU is Ecuador73. The volume of exports from Thailand 
has dropped in recent years, as have those from the Philippines. The latter should increase its 
share considerably following the granting of GSP+ import status in late 2014 that will remove the 
20.5 percent tariff previously imposed. 
For several years PNG has enjoyed the benefits of “global sourcing” with respect to its products 
entry into the EU. The global sourcing rule of origin denotes the provisions in an Interim Economic 
Partnership Agreement with the EU that allow countries to source fish from any vessel regardless 
of flag or where it was caught, provided it has been “substantially transformed” in a processing 
facility of the PIC concerned. 
In 2012 PNG ranked eighth in the volume of canned tuna imports into the EU with a total of 19,535 
mt behind Mauritius (46,846 mt), Thailand (46,571 mt), Seychelles (43,735 mt), Ivory Coast 
(34,614 mt), Philippines (30,902 mt) and Ghana (26,108 mt). PNG ranked second in the value of 
tuna loins exported to the EU in 2013 with over EUR 40 million in value. This was far behind the 
top exporter, Ecuador, which sent loins with a value of about EUR 180 million during the same 
period74.     
China deserves mention due to its potentially large market for shelf stable tuna, even though its 
current domestic market is thought to be small. China’s imports of canned tuna in 2012 were 
6,193 mt valued at $20.4 million, an increase of 19.1 percent in volume and 32.5 percent in value 
compared with 2011. During that period imports from Thailand declined by about 5 percent while 
those from Korea increased by 92 percent75. In 2012 the Korean company Dongwon established 
a partnership with the Bright Food Group in China for distribution of Dongwon’s products. A likely 
scenario in the future is the use of China’s growing export-oriented domestic canning industry to 
supply the Chinese market rather than large volumes of imports.  
 
3.2.2  Introduction of New Products 

The major producers of branded canned tuna in the US market recognize that adding value to 
processed tuna for the retail market is one way to counter the forces of stagnation and low value 
that adversely affect profits. In pursuing this objective, producers are taking two different 
approaches.  
One approach is represented by the activities of StarKist and to a lesser extent, Chicken of the 
Sea (COS). StarKist is expanding its pouches to now include condiments and flavorings aimed at 
providing consumers with a component of easily prepared meals. The company has launched a 
“Gourmet Selects” range of products that is a 2.6 ounce product that uses tuna as an ingredient. 

72 Melbourne, D. (2014) 
73 De Sousa, J. (2014) 
74 Broche, J. (2014) 
75 Globefish, May, 2013,  www.globefish.org/tuna-may-2013.html  
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Spices are added to make the product more practical for various meal types: “Mexican style tuna” 
for making a spicy tuna taco, “Mediterranean style tuna” for use in baguette sandwiches, and 
“Thai style tuna” for adding to noodle bowls, spring rolls, etc76.   
Chicken of the Sea markets packages of two “to-go cups” of tuna salad. Its pouches currently 
contain only drained tuna without condiments. In 2004 the company introduced 2.5 ounce flavored 
salmon pouches (“lemon pepper”, “barbecue”, “sweet and spicy”) and could adopt these or other 
flavors to its tuna line.   
Flavoring tuna is not unique; Philippine processors have been leaders in developing flavored and 
condiment-added canned tuna for the Philippine domestic market for some time, and Spanish 
canners have also produced a variety of flavored canned tuna. The Philippine industry’s activities 
in overseas markets, primarily the EU, are currently based on providing traditional canned and 
pouched tuna products to the private label and food service segments.  
Tri Marine is taking a different approach to adding flavorings and is introducing products that focus 
on sustainability and species recognition aspects. It is currently canning tuna for the Costco 
discount warehouse label in the USA that is marketed as “FAD free skipjack tuna” in a 7 ounce 
can and produced without broth for a higher quality product.  Production is currently sourced from 
Thailand with plans to shift to the new Tri Marine cannery in American Samoa when it becomes 
operational.  
Tri Marine has also launched its own brand of premium canned tuna, Ocean Naturals. The target 
is the health-conscious consumer market with a product line that includes albacore caught in the 
North Pacific by troll and pole-and-line, and skipjack that is essentially the same as that provided 
to Costco but in a slightly smaller can. The Tri Marine branded canned tuna does not contain 
vegetable broth, another name for hydrolyzed protein that is a common ingredient in canned that 
acts as filler. The company website (oceannaturals.com) is said to include a means of determining 
where the tuna came from by entering a package code. Availability of these products is very 
limited at present, probably due to delays in commissioning the Tri Marine cannery in American 
Samoa.  
One should be cautious in comparing the processing and marketing activities of Tri Marine  with 
those of the larger processors such as Chicken of the Sea that have become involved in the 
marketing of a variety of non-tuna products. Although perhaps flattering to TMI, it is somewhat 
like comparing Apple to Samsung. Like Apple, TMI is a company with a narrow range of products 
that has much riding on the success of the next product roll-out, while COS is more like Samsung, 
a manufacturer with hundreds of products to rely on if one flops. TMI and COS differ other ways 
in their business models as well, with the former heavily involved in vessel ownership and trading, 
while Thai Union the latter’s parent) has little or no presence in either segment at present. StarKist 
parent Dongwon is a mixture of the two models, with vessels and processing as well as significant 
other business interests in sectors such as financial services and non-food manufacturing. 
Other food processors in the Asia-Pacific region have added forms of processed tuna to their 
product lines for easy to prepare meals. An example of such a company is Feng Zi Ya Food Co. 
Ltd, a Taiwanese food processor with one or more factories in China. The company produces 
ready to cook and pouched products as well as condiments for domestic and export markets. An 
example of a tuna-based product is their 105 gram package of “tuna floss” (Figure 19). The 
processed product is to be used as rice bowl topping or sushi ingredient and contains tuna, plus 
sugar, pea flour, soy sauce, soybean oil and salt, packaged in an airtight foil package. The product 
is further described as not containing any artificial color, MSG or preservatives77.  

76  http://StarKist.com/promotions/StarKist-gourmet-selects-pouch 
77 www.fengziya.com 
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Once food processors adapt or create the manufacturing process, and apply it to a particular 
product featuring seafood, they may also use ingredients other than tuna. The “tuna floss” product 
is a good example; it is part of a line of products that also use marlin and salmon and are marketed 
as such. Products of the type represented by “tuna floss” would not be expected to require large 
volumes of whole tuna or other raw material; in fact their production may be based on off-cuts, 
scraps, or other byproducts of mainstream seafood processing.  
 

Figure 19  Packaged Ready to Cook 
                    Tuna Product from China 

 
                 Photo: M. McCoy   
 
Japanese food processors have been producing products from tuna for many years that appeal 
mainly to the Japanese market. An example is the popular pressed, dried and seasoned tuna 
cube snack food colorfully packaged as “tuna candy” (Figure 20) that is also available through e-
commerce sites in the US.  
 
 
 
 
 
 
 
 

Figure 20 Dried and Seasoned Tuna  
     Cubes from Japan 
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                                                            Photo: Nijiya Market 

 

3.2.3  Trends in Eco-labeling 

Eco-labels in the tuna business are meant to influence the purchasing decisions of consumers 
and the procurement policies of retailers. The intention is to reward producers who fish 
responsibly, leading to sustainable use of fishery resources. After a certain degree of initial hype 
and promotion, it is now generally recognized that most eco-labeling in the tuna industry is more 
likely to result in providing producers improved market access and not attract price premiums78. 
Once all major participants in a particular market adopt the set of standards required, the 
advantage is diminished but the fishery itself is supposedly more sustainable. 
The use of eco-labeling, both third-party and self-certified, by major producers of canned tuna for 
mass markets is increasing. The main thrust in employing eco-labels is proof of sustainable fishing 
practices. Eco-labeling can be seen as a result of the pressure by NGOs initially put on retailers, 
who have in turn responded by requiring it of suppliers. Producers, processors and traders are 
becoming more involved, and are using sustainability to gain advantage in targeted markets. 
Those producers who have entered into partnerships with NGOs to address sustainability and 
associated concerns view their participation as an opportunity rather than a problem, and eco-
labels as one important aspect.   
The use of MSC-certified and other eco-labels is increasingly being used by recognized retail 
brands. In 2012 it was reported that the MSC eco-label covered about 12 percent of the global 
tuna catch79. That figure will likely increase, particularly with the inclusion of MSC certification for 
free school skipjack being promoted by the Parties to the Nauru Agreement (PNA).  
The certification of free-school skipjack is moving ahead under PNA’s MSC certification scheme 
since its commencement in December, 2011. The first three years saw little growth in the 
scheme’s participants or activities. In early January, 2015 FCF fishery signed an MOU to 
participate in the PNA’s scheme through its new tuna processing facility in PNG. Tri Marine is 

78 Interviews with tuna producers in Fiji echoed these sentiments as also expressed in an FAO report on 
the effects of eco-labeling schemes on fisheries: www.fao.org/cofi/ft/73189/en. 
79Gutierrez, NL et al. (2012) 
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also working with the PNA to qualify the catch of its vessels in PNA waters under the PNA MSC 
certification scheme, At the same time, Tri Marine has begun assessment for its 10 vessel purse 
seine fleet under MSC that will cover fish caught in other geographic areas of the WCPO and 
expects the certification process to be completed in March, 201680.  
 
 
   
 
 
 
 
 
 
 
 

3.3   FRESH/FROZEN PRODUCTS 

In recent years, the term “fresh/frozen” in the tuna industry has come to mean three product 
categories: marketed fresh and never frozen, frozen and marketed as such, and marketed as 
fresh but previously frozen. 
 
3.3.1  Changes in the Markets for Fresh/Frozen Products 

The Main Points:  

• There are three major fresh tuna markets: Japan, EU, and the US.  

• The Japanese market has not grown in recent years. Stagnant economic conditions in 
Japan have increased the use of species such as albacore and yellowfin in lower cost 
sushi restaurants.  

• In order to take full advantage of EU fresh/frozen markets, significant advances would 
have to be made towards PIC compliance with the EU requirements. These are not 
insignificant and would be costly to undertake solely to provide an occasional market.  

• The US fresh/frozen tuna market is expanding, including frozen grilling grade. Carbon 
monoxide treated (CO) treated tuna in the US remains an attractive lower cost option in 
the marketing of sashimi and related tuna products.   

• ULT frozen tuna can be provided into the US at almost the same wholesale price as CO 
treated, but is currently constrained by the lack of an extensive cold chain. 

80 FFA Trade and Industry News, January-February, 2015, www.ffa.int/node/1463  

Implications for PICs 

The characteristics of the market in the US, i.e. stagnant, low margin and domination 
by very large companies, make it unfavorable for suppliers such as those located in 
the PICs, and underscore their interest in the EU market for shelf-stable products. 
Introduction of new products is done by the companies that already have large market 
shares and significant advertising budgets, making it unlikely that any new branded 
product unassociated with those companies into the US market would be successful.   
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• For the use of ULT to expand more rapidly in the US, it will be important for other high 
value seafood products (e.g. salmon, trout, shrimp) to adopt the technology as well. If this 
happens, then cold chain expansion will occur  more quickly. 

• The domestic market for tuna in China is expanding but difficult to quantify. Industry 
participants with experience in the Chinese market believe that expansion of tuna 
consumption is being driven by the young white-collar segment of the population, with 
fresh/frozen segments increasing because this segment is perceived to be more upscale 
than canned tuna. The exposure to international food consumption practices and tastes 
by over 200 million Chinese tourists traveling abroad is also cited as a factor driving 
fresh/frozen tuna consumption. 

• Introduction of e-commerce for select tuna products in some markets: home delivery of 
fresh and cooked (i.e. tataki) in Japan to a limited extent. Some home-delivery of sashimi 
in China exists, perhaps as a novelty for now. 

 
In the worldwide tuna market, Japan demands the highest quality and offers the highest price for 
top grade fish and consequently is the market of first choice for most exporters. If they have the 
option, many exporting nations will choose to send second quality fish to the US. Europe is an 
option only if air connections are available and cost is competitive with those to the US. This is 
the case for Maldives and Sri Lanka, who are major suppliers to Europe81. Air freight costs to 
Europe from Fiji, a location with some of the lowest air freight costs in the Pacific Islands region, 
are about twice that of the major competing countries, and from other PICs the freight costs are 
even more82.  
The Japanese ULT frozen tuna wholesale market is dominated by the four major Japanese 
trading companies: Mitsubishi, Itochu, Mitsui, and Sojitz (the latter formed in 2005 by the merger 
of Nissho-Iwai and Nichimen). Taiwan has traditionally been the largest supplier of ULT bigeye 
and yellowfin, with most of their product delivered frozen gilled and gutted (G&G). Korea and 
China are the other two major suppliers. Their products are sold into Japan as processed or semi-
processed as well as G&G. 
The US market for frozen yellowfin steaks and loins, both CO treated and untreated, is growing. 
US annual imports of frozen tuna loins for non-canned usage increased from 17,316 tons in 2011 
to 22,837 tons in 2012. The leading suppliers were Vietnam, Indonesia and the Philippines. 
Processed or semi-processed frozen yellowfin, both CO treated and untreated, are considered to 
be raw fish or fillets which are imported duty free83.  
Cold chain infrastructure necessary for retail marketing of ULT (both yellowfin and bigeye) is only 
well developed in Japan and reportedly in some countries in Europe. ULT is expected to expand 
in the US as the Japanese/European model of defrosting by distributors for immediate distribution 
to retailers is adopted.  
The main current opportunity associated with the EU market for PIC tuna exporters appears to be 
as an alternative to Japan/USA markets, allowing exporters to take advantage of temporary or 
seasonal high prices84. Eligibility for global sourcing is a prerequisite for most PICs to enter the 

81 Sri Lanka was given a “red card” and prohibited to export to the EU in late 2014 for failing to comply with 
EU requirements relating to IUU fishing. 
82 Gillett and Preston (2012) 
83 Globefish, May 2013. www.globefish.org/tuna-may-2013.html. 
84 Gillett and Preston (2012) 
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trade, but global sourcing is unlikely by itself to catalyze tuna industry development in a PIC where 
there has been little success in the past.  
The market for fresh/frozen in China is expanding but is served primarily by Chinese vessels, 
particularly those that were built with government subsidies and are reportedly required to send 
all or a portion of their catch to China which then enter free of duty and VAT.  High tariffs apply to 
Kiribati and the Marshall Islands (both of which recognize Taiwan diplomatically) and effectively 
exclude them from the Chinese market85. Fish fillets, fresh, chilled or frozen from Fiji and PNG 
both attract a most favored nation (MFN) duty of 10 percent, however one Fiji exporter indicated 
that other applied taxes increase the cost to around 24 percent and make it currently 
uneconomical to export.  
A consideration in the fresh vs ULT situation is the small carbon footprint of the latter relative to 
that of air freight of fresh.  One report calculated the carbon footprints of typical transport distances 
in the tuna industry and found that they were 1.53 kg of CO2 per kilometer for air freight and 0.11 
kg of CO2 per kilometer for maritime freight86. This difference could become a further selling point 
for ULT where/when such data are important to consumers. 
 
3.3.2  Introduction of New Products and Changes to the Supply Chain 

Increased availability of ULT product and cold storage facilities provides the potential for value-
added products of vacuum packed, raw or value added tuna items that can mimic some fresh 
products but offer greater flexibility in storage and transport. Saku sashimi blocks, fatty belly 
sections, pre-cut sashimi, pre-cut tataki blocks, cleaned loins, steaks, chunks, poke cubes and 
minced meat for sushi preparation can all be processed from ULT.  
ULT capable longline and purse seine boats also offer the possibility of adding value to desirable 
bycatch species for domestic and export markets. ULT land based processing facilities can take 
advantage of these as well as the same species landed fresh by longline and troll vessels that 
hold catch on ice. Promising species that are desirable in some markets include mahi mahi, 
wahoo, opah, escolar and swordfish87. There is currently very little, if any, use of ULT for these 
species and it is emphasized that proper freezing and handling would have to begin onboard the 
vessels during fishing operations. Figure 21 is an example of the usual manner in which the frozen 
catch of these species is handled onshore.  

                               
 

 
 
 

 
 
 
 
 

Figure 21 Longline Bycatch Loaded  
                  into a Container for Storage, Suva, Fiji 

85 International Trade Center, UNCTAD/WTO, www.macmap.org 
86 Tan and Culaba (2009) 
87 http://tristan-international.com/products.htm 
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                                        Photo: M. McCoy 

 
To date, most semi-processing (i.e. loining) of ULT tuna is done either at the market destination 
or in an intermediate country with connections to the fleets involved. For example, some of the 
high seas ULT bigeye and yellowfin destined for Japanese markets is first shipped to China and 
Korea for processing. Bringing this intermediate processing onshore will require new facilities and 
equipment beyond the “put the fish in a box and ship it” procedure that has been the past model 
followed in the export of fresh tuna. 
Very little ULT processing of target tuna currently takes place in the PICs other than Fiji (see 
below) and it is easy to see why. Requirements for involvement include a large and regular supply 
of raw material from longline (or purse seine vessels or perhaps purse seine vessels in certain 
situations in the future). Adequate shore facilities with ULT production-specific equipment is 
required, as well as the ability to support freezer container storage, regular shipment to market 
destinations and marketing channels to those markets.   
 
United States  
As early as 2008, Japanese industry representatives identified the potential market for ULT tuna 
in the US. At the time it was estimated that the sashimi tuna market in the US was about 60,000 
tons, with equal parts of fresh and frozen tuna. Also at the time (and to a large degree today) most 
frozen tuna used in the US was CO treated. Only a very small amount of ULT tuna was utilized 
by the top Japanese restaurants and sushi shops in the US. But some US firms indicated to the 
Japanese that “the time will come for the US to use super frozen tuna now that supplies of fresh 
tunas have hit the ceiling in the market” 88.  

88 OPRT (2008) 
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By 2014 one US industry participant was predicting that the US would “…begin moving to the 
European model of ULT usage, where the frozen fish is slacked-out at the distributor level and 
then delivered to stores, ready to be tray packed for the seafood case.”89   
Tri Marine International is an example of a vertically integrated tuna enterprise that has made 
considerable investments in the non-canned markets by establishing fresh/frozen processing 
facilities in the PIC region in Noro, Solomon Islands and Pago Pago, American Samoa. Both 
plants are situated adjacent to tuna canneries or loining facilities in order to take advantage of the 
ULT non-target catch of albacore longline vessels. Figure 22 shows the unloading of ULT tuna 
from a Taiwanese longliner in Noro, Solomon Islands. The Pago Pago facility will produce a range 
of ULT vacuum packed tuna steak and loin products as well as a variety of pouched products. It 
is understood that a facility in California will prepare the tuna for quick distribution to retailers as 
described in the preceding paragraph. 
 

Figure 22   Unloading ULT Tuna from a Taiwanese  
              Longliner at Noro, Solomon Islands 

 
                             Photo: M. McCoy 

 
 
Bumble Bee, which describes itself the largest shelf-stable seafood firm in the US, has begun a 
new line of frozen “SuperFresh” tuna steaks  (Figure 23) along with other “SuperFresh” seafood 
products such as salmon, tilapia, shrimp, and scallops. The Bumble Bee CEO has been quoted 
in the press as stating that the main challenge to expansion in the ULT arena is the supply chain90. 
In the case of Bumble Bee SuperFresh tuna steaks, products with packages carrying defrosting 
instructions meant for ULT are already appearing in warehouse clubs in the US that do not have 
ULT holding capabilities. Since without the ULT cold chain the storage shelf life of the product is 
diminished, its early appearance may be a short-run method of testing market acceptance.   

            

89 Walsh (2014)  
90 Bumble Bee and Anova adding ultra low temp cold storage capacity in frozen tuna push. 
www.seafoodnews.com, Feb. 28, 2015 
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        Figure 23  Bumble Bee Yellowfin Steaks 
    Produced in Fiji 

 
                                                      Photo: M. McCoy 

 
Fiji is likely not the only source for Bumble Bee’s ULT products. In 2014 the company announced 
an exclusive partnership with SAPMER, a French fishing company that produces ULT yellowfin 
caught by its fleet of purse seiners in the Indian Ocean. According to a Bumble Bee company 
press release, ULT tuna steak products produced by SAPMER will be marketed in North America 
to food service and retail markets by Bumble Bee91. 
 
Japan 
There are two distinct markets in Japan for two separate categories of ULT, determined by the 
temperature at which the product is held onboard and processed onshore. The first category is 
the –60° level that is primarily used by distant water longliners, i.e. those vessels larger than 24 
meters that stay at sea for up to 9 months or longer. A few newer purse seiners are equipped to 
freeze and hold the yellowfin portion of their catch at –60°, but their impact in the market is 
undetermined. Much of the longline catch in this segment is transshipped at sea and sent gilled 
and gutted to Japan where it is processed and marketed in sushi restaurants and high end fish 
shops Figure 24 and Figure 25 depict some of the stages in processing ULT tuna.  

                                
 
 
 
                                       Figure 24  Cutting Loins from ULT  

91 www.bumblebee.com/bumble-bee-foods-announces-exclusive-partnership-with-sapmer-2/ 
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                                                         Tuna in Japan 

 
                                        Source: Shinki Tuna Processors Ltd, www.shinki-fisheries.com 

  

Figure 25  Loin Preparation from ULT Tuna in Japan 

 
                           Source: Shinki Tuna Processors Ltd, www.shinki-fisheries.com 
 
The second market segment is provided by vessels that hold the catch at from –35° to –40°.  
These include longliners that freeze yellowfin and bigeye at those temperatures, and the entire 
Japanese purse seine fleet (32 vessels) as described in Section 2. Products in this segment are 
typically found in supermarkets and mid-range sushi restaurants. The dynamics of this market 
segment follows the slow attrition in the Japanese longline industry, where the number of vessels 
in all size classes has decreased in the last decade. Although no data is readily available, it is 
believed that Japanese markets for the –35° to –40° segment (particularly yellowfin) are highly 
elastic, i.e. the supply and demand can vary significantly due to the price.  
According to one Japanese fishery expert, purse seine vessel owners are keen on checking 
current prices of competing products and markets, then directing their vessels whether or not to 
provide ULT. Production is only undertaken onboard when prices are deemed favorable because 
of the added handling required and added costs incurred92.    
The attraction of the Japanese tuna sashimi market to non-Japanese purse seiner operators is 
tempered by the opportunities to sell non-ULT tuna elsewhere. One Taiwanese company had two 
purse seine vessels built with –35° holding capacity of around 8 to 10 percent of installed capacity, 
(approximately 80 tons for each vessel). With good skipjack catches and prices and fewer 

92 Interview with Japanese tuna fishery expert, January 14, 2015. 
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yellowfin being caught, the company removed the ULT capability and shifted back to cannery 
grade refrigeration. Another non-Japanese operator with direct access to the Japanese market 
also built vessels and carriers with ULT capability, but found it was more advantageous to target 
cannery markets for the yellowfin portion of the catch. 
One possible explanation for the relative success of Japanese purse seine vessels in the 
Japanese market is their general practice of direct deliveries back to Japan. Compared to –60°, 
tropical tunas held at –35° or –40° would tend to change composition more rapidly. The condition 
of fish from transshipping vessels could be expected to be worse than that which is delivered 
directly due to not only the time factor but also the added handling incurred in transshipping.  
 
 
 
  
 
 
 
 
 
3.3.3 Trends in Eco-labeling for Fresh/Frozen Tuna 

The list of tuna fisheries and/or companies approved by the various certification organizations is 
small but growing for export-oriented fisheries where eco-label approval can provide a competitive 
advantage. The fresh/frozen segment of the industry has lagged behind shelf-stable forms, 
perhaps because products carry no labels and thus consumer comparison shopping is difficult. 
Table 1 provides information on fisheries or companies within fisheries in this category that 
currently are seeking or carry eco-labels.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Implications for PICs 
The fresh portion of the tuna export market is well-known to PIC producers. 
Entering the frozen ULT portion with processed or semi-processed products will 
require considerable changes in shore processing and support services. In order to 
reach economies of scale that would make ULT container shipping of products 
practical, ports with relatively large quantities of raw material available for 
processing would be the only ones that might be in a position to take advantage of 
this potential opportunity.  
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Table 1  Eco-Labels for Fresh/Frozen Tuna Fisheries 
AWARDED FISHERY (or 

companies with the fishery)  
CONFERRING 

ORGANIZATION 
YEAR  OF 

FIRST 
APPROVAL 

Maldives handline  Friend of the Sea 2013 

Maldives handline Marine Stewardship 
Council 

Seeking 
approval 

Maldives pole and line skipjack 
and yellowfin tuna 

Marine Stewardship 
Council 

2012 

Oman handline Friend of the Sea Seeking 
approval 

Fiji albacore longline Marine Stewardship 
Council 

2012 

PNA free school skipjack Marine Stewardship 
Council 

2011 

Japan offshore pole and line 
skipjack fishery 

Marine Eco-Label (Japan) 2011 

Japan pelagic pole and line 
skipjack fishery 

Marine Eco-Label (Japan) 2012 

Mexico Baja California pole and 
line yellowfin and skipjack tuna 

Marine Stewardship 
Council 

2012 

 
A perhaps less known certification is that of Fair Trade, described as: “… a global trade model 
and certification allows shoppers to quickly identify products that were produced in an ethical 
manner”93. Currently the major industry partner in Fair Trade for tuna fisheries is Anova Seafoods, 
a Netherlands-based company. To date just one tuna-related group has been certified in the 
WCPO: a handline tuna group in Ambon, Indonesia.    
 

3.4  TRACEABILITY 

Traceability has become an important aspect of seafood trade in recent years. It can be defined 
as the ability to track a product back through the supply chain to its original source. Systems are 
designed with one or more objectives in mind, including: certification that sustainable fishing 
methods are used, food safety, product origin, legality of the catch, and protection from fraud (i.e. 
misleading or fraudulent labeling). Specific certification schemes that address many of these 
concerns, such as that of the EU aimed at combating IUU fishing by requiring a catch certificate 
from the vessel’s flag state competent authority, require extensive traceability systems to be in 
place.  
The tuna industry has recognized the importance of traceability in many situations. The 
certification schemes currently in place are important not only in providing access to some 

93 www.fairtradeusa.org/ 
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markets, thereby providing a competitive advantage for the producer. Even in markets where 
certification schemes are not the major consideration, demonstrating traceability can be an 
important selling point.  
An example of a traceability scheme for fresh/frozen is that currently employed by Luenthai 
Fishing Venture in their Marshall Islands operation, Marshall Islands Fishing Venture. Each fresh 
tuna unloaded from longliners at the plant is tagged with a specific bar-coded label (Figure 26) 
that enables tracing the fish back to the vessel and trip. Each box of fresh product is likewise 
labeled to enable tracing the shipment (Figure 27). 

                
Figure 26  Individual Fish Barcode Label, 

                      Luenthai Fishing Venture, Majuro 

 
                                             Photo: M. McCoy 

   Figure 27  Shipment Box Barcode Label 

 
                                                   Photo: M. McCoy 

 
Traceability systems in the shelf-stable component of the tuna industry are rapidly being 
implemented due to the desire to comply with various voluntary certification schemes as well as 
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EU requirements for food safety and combating IUU. It is also becoming a marketing tool. In 
March, 2015 Bumble Bee announced that it would soon launch a website that allows consumers 
trace the origins of their tuna by using codes printed on the cans. According to Bumble Bee the 
information provided will include where and how the fish were caught and by which fisheries94.   
Traceability that provides supply chain information is also considered important for a corporation’s 
reputation or image. This is becoming more important in some segments of the seafood industry 
as allegations and proof of poor working conditions in some Southeast Asian countries are made 
public. The US state of California has gone so far as to pass a Transparency in Supply Chains 
Act effective January 1, 2012 that requires certain companies based in California to disclose their 
efforts to eradicate slavery and human trafficking from their supply chain for goods offered for 
sale95. Chicken of the Sea is one such company and their website now contains information as 
required by the California law. 
 
3.5  Impacts of Trade Arrangements  
The detailed requirements of access to important markets in international trade and their 
application to the PICs, either collectively or on an individual country basis, are far too large a 
subject to describe in detail here. It is important that in addition to the obvious subject of tariff 
levels and their potential impacts on market access, PIC’s ability to export can be further 
determined by  

• requirements of food safety and sanitary standards of the destination country or region, 

• application of rules of origin including that for the raw material, vessel nationality and 
product content,  

• various free trade agreements or trade preferences available to competitors, that may 
disadvantage PICs, even if they already possess those preferences 

• eligibility for lists of preferential trade partners such as that for Least Developed Countries, 
and  

•  domestic taxation policies of the destination country.  
 
Trade arrangements can determine the level and type of investments undertaken in PICs. For 
example, whole fresh or frozen fish are imported duty free under US regulations. This gives 
domestic processors expanded flexibility in the sourcing of low cost raw material. Combined with 
tariffs, trade arrangements contained in free trade agreements, and some of the items 
enumerated in the paragraph above, a clearer picture of opportunities can emerge for a particular 
PIC situation.  
The EU General System of Preferences (GSP) can complicate achieving some PIC aspirations 
to export to that market. The current EU tariff framework for processed tuna consists of four 
components related to a country’s status in the EU system: 

1. Countries with no trade arrangements are assessed 24 percent  
2. Countries with GSP get a 3.5 percent discount to 20.5 percent. This currently applies to 

Thailand and others 

94 See Bumble Bee to Launch Traceability Website for Consumers, www.seafoodnews.com March 19, 
2015. 
95 http://leginfo.ca.gov/pub/09-10/bill/sen/sb_0651-0700/sb_657_bill_20100930_chaptered.html 
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3. Countries that qualify for GSP+ have no tariffs assessed. This was recently granted to the 
Philippines 

4. Least Developed Countries (LDC) that qualify under the Everything But Arms arrangement 
(EBA) that grants the 49 least developed countries duty-free and quota-free access to the 
EU market for all products except arms and ammunition. Solomon Islands currently 
qualifies under EBA;, and just two other PICs are currently classified as LDCs: Tuvalu and 
Vanuatu96. 

 
Since January, 2014 GSP status is not guaranteed. There is what the EU calls “GSP graduation” 
a situation when countries are no longer deemed eligible and “graduate” (but in effect are demoted 
in the system and their exports must pay higher duties in the EU), as well as “GSP+  promotions” 
where countries granted GSP can apply for GSP+ with resultant reductions in tariffs. This EU 
policy could adversely affect PICs by adding more uncertainty in the market access aspect of 
potential investment.  
An Interim Economic Partnership Agreement (IEPA) between the EU and Papua New Guinea 
was signed in July, 2009. The agreement contains a crucial “global sourcing” rule of origin that 
enables PNG to source fish from any vessel regardless of flag or where it was caught as long as 
it has been “substantially transformed” by a PNG-based processing facility. Fiji also signed an 
IEPA in 2009, but has not yet applied the IEPA provisions to utilize global sourcing or signaled its 
intentions to do so.  
An example of the importance of trade preferences as a contribution to competitiveness can be 
seen in the PNG EU situation. A 2012 report highlighted the processing costs in several countries 
that export loins and canned tuna to the EU. PNG’s total costs for canned tuna were higher than 
Thailand’s, even though the latter was assessed duty, and for loins only slight less than Thailand’s 
with duty (Table 2). 
 

          TABLE 2  Comparison of costs in EU Market, Thailand with Duty,  
and PNG without Duty, 2013 

COUNTRY/PRODUCT FISH INPUT 
COST (€) 

PROCESSING 
COST (€) 

TOTAL 

PNG/canned duty free 19.8/case 12.9/case 32.7 
Thailand/canned (with duty) 18.5/case 7.80/case 32.6 
PNG/loins duty free 3.76/kg 1.12/kg 4.88 

Thailand/loins (with duty) 3.5/kg 0.66/kg 5.1 
           Source: Blomeyer and Sanz (2012) 

96 In addition, tariffs can be negotiated bilaterally with the EU under Free Trade Agreements. 
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Implications for PICs 

A key to an understanding of how PICs can better participate in the global tuna industry 
and thereby capture greater value of that industry is an appreciation for the role played by 
the various trade arrangements in place and how or if they can be adjusted to provide 
better or worse advantage to PICs. 
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4   FEASIBILITY OF INCREASING TROPICAL TUNA PRODUCTION AND QUALITY 
THROUGH RANCHING, AQUACULTURE, OCEAN FERTILIZATION, OR OTHER 
METHODS 

4.1 TUNA RANCHING 

Tuna ranching refers to the capture, penning, feeding and marketing of wild caught tuna and can 
be considered a type of capture-based aquaculture. Typically, tuna purse seine vessels are used 
to encircle a school of tuna and maintain the net in an open configuration so that the entire school 
is kept alive. The tuna are carefully transferred to mobile transfer cages and towed to the grow 
out facility (Ottolenghi 2008). Feeding and growth take place most commonly in large, surface 
pens anchored in protected coastal areas with adequate water quality. There is increasing interest 
in developing offshore, or open ocean aquaculture using sub-surface pods areas further from 
shore with improved water quality and greater flushing of feed and waste materials97. 
Tuna aquaculture refers to the full cycle production of tuna that includes captive spawning of 
adults, egg fertilization and hatching to larvae and the feeding and captive rearing of juveniles to 
a marketable size for the sashimi market. Spawning, hatchery operations, recruitment to juvenile 
stage and growout take place in a combination of land-based facilities and ocean pens.  
To date, the only economically viable tuna ranching operations have been based on penning and 
feeding wild caught bluefin tuna species. More than 90% of bluefin market demand comes from 
Japan but emerging markets in Southeast Asia and the U.S are becoming more important. 
Although this section will discuss increasing tropical tuna production (primarily yellowfin and 
bigeye tunas), a discussion of bluefin tuna ranching is useful in relation to the feasibility and 
prospects for tropical tuna ranching and aquaculture.  
There are four main areas in the world that have viable or potentially profitable tuna ranching 
operations: the Pacific coast of Baja Mexico for Pacific bluefin (Thunnus orientalis), throughout 
the Mediterranean for Atlantic bluefin (T. thynnus), south Australia for southern bluefin tuna (T. 
maccoyii) and southern Japan where fish from the same stock of Pacific bluefin that migrate to 
Baja Mexico are found. All four of these areas share common factors that are important factors to 
establishing a viable tuna ranching business. 

• Direct access to wild populations of juvenile or sub-adult bluefin tuna. 

• Direct access to exploitable wild populations of oily, high caloric forage fish or economical 
access to frozen or artificial feed sources. 

• Cool, nutrient rich coastal waters having high water quality and turnover rate located in 
relatively shallow, sheltered areas suitable for culture operations. 

• Favorable legislation allowing the anchoring of large ocean pens for open ocean 
aquaculture. 

• Accessible to land, sea and air freight hubs to import goods and services and export 
product. 

• A locally based tuna purse seine fishery and a variety of small and large vessels and 
available labor to service the many needs of a tuna ranching facility. 

97 http://www.kampachifarm.com/offshore-technology/ 
http://www.eco-business.com/news/oceansphere-next-wave-sustainable-fish-farming/ 
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Few or none of these criteria exist in the PICs within 20° of the Equator. The critical components 
of feed, labor and vessels can be imported to service an operation but with a commensurate 
reduction in profitability. Ultimately, the market value of the sashimi product will be determined by 
its fat content, color and overall quality, much of which is determined by growth at ambient sea 
surface temperatures below about 22° C. An industry expert noted that the Mexico operations 
have a competitive edge due to low labor costs and consistently cool waters, but still struggle with 
market fluctuations and a restrictive quota on Pacific bluefin where overages are carried over to 
the next quota season, as has occurred in 2014/2015.  
Even when all favorable conditions have been met, the profitability of tuna ranching is made 
difficult by the high inventory in infrastructure (fishing vessels, crews, aircraft spotters, tow boats, 
etc.) and uncertainty associated with the wild capture of rearing stock, risk of catastrophic 
mortality events and the high feed conversion rates and high protein requirements of tuna.  
Currently, many bluefin tuna ranching operations have adopted the “carry over” strategy that 
involves holding tuna in open ocean pens for lengthy periods of time, up to two years or more. 
The idea is to market the larger, fatter high value product. Another strategy is to target wild stock 
at larger sizes (30 – 50 kg) and fattening for some months, rather than pen small fish and have to 
feed them for two years to achieve a reasonable value. 
Considering the difficulties that bluefin tuna ranching operations face, it is easy to see why the 
successful ranching of the much lower value tropical tunas has not been achieved. However, 
attempts have been made to ranch or culture yellowfin tuna in the coastal waters of Taiwan with 
interest expressed from many other locations around the Pacific. The Ahi Nui Tuna Farming 
Company98 proposed to ranch yellowfin and bigeye tuna in anchored pens on the sheltered west 
side of Hawaii Island, but ultimately folded without penning a single tuna. Hawaii Oceanic 
Technology, Inc.99 and researchers at the Natural Energy Laboratory of Hawaii Authority100 
originally proposed to stock autonomous subsurface spherical cages in offshore waters with 
yellowfin and bigeye tuna and supplement wild caught fish with hatchery raised yellowfin tuna. 
The project successfully spawned wild caught yellowfin tuna in land-based tanks but experienced 
poor larval survival and eventual mortality of broodstock.  
 

4.2 TUNA AQUACULTURE  

Since 1992, scientists from the Inter-American Tropical Tuna Commission have been working 
collaboratively on the early life history of tropical tunas with Japanese scientists at their field 
laboratory in Achotines, Panama101. Yellowfin tuna broodstock have been spawning in their land-
based seawater tanks at near-daily frequency since 1996, providing researchers with ample 
material to study the early life history and growth of yellowfin tuna.  
Researchers at Kinki University in southern Japan closed the life cycle of Pacific bluefin tuna in 
2002 by raising captive spawned bluefin to maturity, and have since raised several generations 
of captive bred Pacific bluefin. Recently, the same group, in collaboration with the Government of 
Panama, partners with IATTC on earlier projects, have succeeded in raising yellowfin tuna from 
egg to juvenile stage, suitable for open ocean culture.  

98 http://www.weddingshoesboutique.com/ 
99 http://www.hioceanictech.com/ 
100 http://nelha.hawaii.gov/ 
101 https://www.iattc.org/AchotinesLab/AchotinesLaboratorySiteENG.htm 
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Kinki University has invested millions in capital and over 30 years of research and development 
into their bluefin culture project with impressive results. An independent firm backed by Toyota 
Corporation has used the Kinki University technology to supply an average of 20,000 juvenile 
bluefin tuna per year to tuna ranchers over the past three years and is expanding production102. 
The ranchers plan to raise tuna in coastal pens for three to four years before harvest. Kinki 
University is supplying other growers that are banking on the viability of bluefin ranching in Japan.  
Tuna ranching in this case, where juveniles can be purchased from established hatcheries may 
become a viable business in Japan. However, these are special conditions where R&D costs 
have been absorbed and different components of the supply chain are well established and the 
product will supply a very high value domestic market.  
Several factors support the view that full cycle aquaculture of tuna is not yet a profitable 
investment strategy for PICs. 

• Investment costs for hatchery, grow out facility and support infrastructure. 

• High research and development expenses. 

• High natural mortality and risks of catastrophic mortality events. 

• Lower quality and value of product compared to wild-caught for sashimi market. 

• High feed and labor expenses invested in each fish to reach a preferred market size. 
These considerations are based on the aquaculture of cold-water bluefin tuna. The full cycle 
aquaculture of the much lower value yellowfin and bigeye tuna is even less attractive. Tuna 
aquaculture is sometimes touted as a solution to overfishing, since farm raised salmon is now 
common and tilapia has become an established protein source thanks to farms in China and 
elsewhere. The reality is far different from the hype, as this brief examination of the current 
situation shows103. Tuna ranching or full cycle aquaculture of tropical tuna is unlikely to increase 
tropical tuna production in the PIC region on a profitable basis in the foreseeable future.  

4.3 OPEN OCEAN FERTILIZATION  

Ocean fertilization refers to the intentional introduction of nutrients into the surface of the ocean 
to increase local productivity and increase food production. The process is also seen as a potential 

102 http://www.wsj.com/articles/why-farmed-fish-are-taking-over-our-dinner-plates-1415984616 
103 See for example, “Farm raised tuna may not be the answer to overfishing”, 
www.bloomberg.com/bw/articles/2013-01-08/farm  

Implications of Tuna Ranching and Aquaculture for PICs 
The likelihood of significantly enhancing tuna production from the ranching or aquaculture of 
tropical tuna in the PICs is very low. However, research and development in both tuna ranching 
and closed-cycle aquaculture of tunas will continue through independent initiatives and 
research grants.  
Support for these development projects in the form of providing suitable sites and some 
infrastructure development could provide employment and technical training in marine culture 
techniques. Meanwhile, true profitability from these operations will be driven by market value 
and consumer acceptance of the product in relation to high production costs. 
PICs should weigh involvement in profit-based tuna ranching and aquaculture ventures with 
caution while continuing to monitor and objectively assess the potential of the sector as 
technology advances.  
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way to remove carbon dioxide from the atmosphere thus reducing greenhouse gasses and 
reducing the consequences of global warming.  
The theory is based on the observation that many areas of the ocean are oligotrophic, or plankton 
poor despite appearing to be high in nutrients. John Martin, then director of the Moss Landing 
Marine Laboratory, Moss Landing, California theorized that these phytoplankton poor regions 
were iron deficient and validated his theory with a small laboratory scale experiment. The theory 
was soon proved in a larger experiment at sea (IronEx I) when 443 kg of iron was added to surface 
waters near the Galapagos Islands resulting in a large, easily observed surface plankton bloom104. 
In 2012, the Haida Salmon Restoration Corporation conducted an ocean fertilization experiment 
west of their home island in British Columbia, Canada in an attempt to improve local fisheries. 
Over 100 tons of iron compound was dumped in the open ocean along migration routes of pink 
and sockeye salmon. A 35,000 km2 plankton bloom developed and persisted over several months 
that was confirmed by NASA satellite imagery.  
The 2013 salmon catches and returns to rivers in the Pacific Northwest were some of the largest 
on record. Pink salmon were noticeably abundant and far exceeded run predictions in the Frazer 
and southeast Alaska rivers. Whether the huge returns of salmon were a result of the introduction 
of iron remains a subject of debate. Many organizations were upset at the unregulated dumping 
of the iron and criticized the project as unscientific and poorly documented.  
Iron fertilization in the open ocean is more commonly seen as a potential way to reduce 
atmospheric carbon resulting from industrial pollution. The theory holds that phytoplankton will 
bind with carbon and eventually die and sink to the bottom, thus removing carbon from the 
atmosphere.  
The potential consequences of open ocean fertilization are a subject of debate within the scientific 
community. The following are a sample of conflicting opinions that have been voiced on the 
matter. 

• Depositing iron in the ocean could create “dead zones” where nothing can live. 

• There is no conclusive evidence that iron fertilization and subsequent plankton can 
remove substantial amounts of carbon from the atmosphere. 

• Large plankton blooms may deplete other areas. 

• Large-scale iron fertilization could cause changes in the food chain leading to negative 
impacts on fish stocks and cetaceans. 

• Plankton blooms may enhance productivity and fish stocks. 

• The legality of high seas dumping of iron is undetermined, as it has not been proven to be 
harmful to the environment. 

The consequences of large-scale open ocean fertilization are unknown at this time. Researchers 
have indicated interest in conducting additional experiments, but on modest scales to reduce the 
potential for negative ecological impacts. 
 

4.4   ARTIFICIAL UPWELLING 

Artificial upwelling is a term referring to the raising of nutrient-rich deep ocean water to the surface 
to stimulate phytoplankton activity, local productivity and reduce atmospheric carbon dioxide. 

104 Coale et al. (1998) 
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Thus, the intended objectives are the same as for open ocean fertilization but using cold, deep 
seawater as the fertilizer.  
Wave powered ocean pumps work on a simple design first proposed by John Isaacs in 1976. A 
long tube descending below the thermocline and attached to a surface float is fitted with one way 
valves that open when the buoy sinks on a wave and opens as the buoy rises on the next swell. 
Repeated vertical movement pumps the deep, cold, nutrient rich water to the surface. 
Oceanographers in Hawaii tested the concept in 2008 (White et al. 2010). The system did bring 
some deep water to the surface, but mechanical failure of the device rendered the test 
inconclusive. However, if the mechanical issues could be addressed, the system would likely 
function as designed. 
Large plastic pipes have been proposed by Lovelock and Rapley (2007)105 that would promote 
the mixing of deep, nutrient rich water with the surface to reduce atmospheric carbon and global 
warming. 
  

 
 
  

105 Nature 449, 403 (27 September 2007) 

Implications to PICs – Ocean Fertilization and Artificial Upwelling 
The potential benefits of these technologies could be highly significant, as could unforeseen 
and unintended negative impacts to the pelagic ecosystem. Experiments on a small scale will 
likely continue through independent scientific efforts and should be monitored. Direct 
involvement in these technologies is not advised until their value and ecological consequences 
are determined. 
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5  SOME OTHER DEVELOPMENTS AND PERTINENT TRENDS  

5.1   CHANGES TO CREWING OPPORTUNITIES  

Several past studies for FFA have focused on crewing opportunities in the PIC region, including 
two from five years ago that focused on the fleets from three major Asian countries operating in 
the WCPO plus the US purse seine fleet106. Table 3 from one of those reports estimates the 
number of jobs for non-flag deck crew by estimating total crew size and taking into consideration 
manning requirements of the flag states for employing their own citizens.  
 

Table 3  Rough Estimates of the Numbers of Jobs for Non-Flag State  
Deck Crew (Number of DWFVs)                

 Distant Water 
Pole and Line 

(vessels) 

Distant Water 
Purse Seine   

(vessels) 

Japan Offshore 
and 

Korea/Taiwan 
Distant Water 

Longline 
(vessels) 

TOTALS 

Japan 350  (44) 290  (35) 180 (30) 820 (109) 
Taiwan 0 650  (34) 2,000 (84) 2,650 (118) 
Korea 0 390  (28) 1,500  (102) 1,920 (130) 
USA 0 400 (36) 0 440 (39) 
TOTAL 350 (44) ~1700 (136) ~3,700 (216) ~5,800 

(396) 
      Source: McCoy (2010b) 

 
The analysis above focused on non-officer crew assigned to deck and/or engine room duties 
because DWFN representatives stated that very few, if any, Pacific islanders were qualified or 
allowed by law to be officers onboard their vessels. Japanese industry officials noted that a few 
Kiribati crew who had served for long periods were qualified to become officers, but Japanese 
regulations forbade them advancing. 
A more comprehensive earlier review in 1997 covered vessels from fleets of all flags active at the 
time that appeared on the FFA Regional Register. An average number of crew per vessel for each 
of the 3 gear types was then applied that gave an estimated total of about 21,000 jobs107.  A more 
recent estimate of crew jobs was undertaken in 2014 using essentially the same methodology as 
that in 1997108. Predictably, the estimated number of jobs for each gear type tracked the changes 
in vessel numbers. These results are shown in Figure 28.  
 

106 McCoy, M. (2010a) and McCoy, M. (2010b). The surveys did not include crewing on Chinese vessels 
as few if any jobs were perceived to be available onboard Chinese vessels at the time. 
107 Gillett, R. and M. McCoy (1997) 
108 Gillett (2015) 
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    Figure 28 Comparison of Crew Jobs, 1997 vs. 2014 

 
                            Source: Gillett (2015) 

 
The existing jobs do not necessarily equate to opportunities for Pacific islanders. But the results 
in Figure 28 do show where efforts might be prioritized in attempting to train and place Pacific 
islanders as crew. For example, trainees attending the Kiribati Fisheries Training Center that was 
set up and geared towards jobs aboard Japanese pole and line vessels are probably now best 
trained for jobs on purse seine vessels as well as pole and line.   
Other major factors in the availability of crew jobs for Pacific islanders remain those identified in 
the referenced 2010 studies undertaken for FFA: 

• The domestic regulations applicable to the flag of the country concerned; 

• The existence of training schools, on-site training programs, and recruitment policies,  and 
any nationality preferences that might exist for these activities in the flag states; 

• The outright competition for jobs from nationalities other than the PICs; 

• The perceptions of employers of the suitability of Pacific islanders for jobs onboard their 
vessels 

• Pressure, either external such as the planned PNA manning requirements, or internal such 
as may come from flag state labor unions. 

 
As described in some of the reports produced on the crewing subject, past experience in placing 
Pacific islanders as crew on all gear types has demonstrated the extreme difficulty of competing 
with a very large pool of potential crew from low wage countries. Pacific islanders have historically 
been unable to compete in nearly every work related category: cost, work ethic, training and 
recruitment logistics. This is not to say that some Pacific islanders have not been successfully 
and gainfully employed; but overall experience has not encouraged DWFNs from actively 
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supporting training institutions or creating employment programs except where access to 
resources makes this politically expedient. 
Several countries have tried to surmount the obstacles cited above by making a certain level of 
crewing by their citizens a prerequisite to licensing. This is most common in the purse seine 
sector, with results some success in certain situations. Some success in placing Pacific islanders 
onboard distant water vessels has also come about as a result of pro-active efforts by one distant 
water fishing nation, Japan. The Japanese efforts include a crewing scheme for FSM crew aboard 
Japanese purse seiners operated by the Japanese Far Seas Purse Seine Association and 
support to the Kiribati Fisheries Training Center that has resulted in employment of hundreds of 
I-Kiribati on Japanese tuna vessels, primarily pole-and-line vessels. These activities have not 
been duplicated on a formal basis within PICs by other DWFNs. Recruitment for onboard jobs 
continues to be on an ad hoc basis resulting in the numbers of PIC crew employed from most 
countries  numbering in the tens, not hundreds or thousands.  
A further observation on PIC employment onboard purse seiners is that those vessels which 
habitually return to a PIC port are much more likely to hire and retain PIC crew. Two examples of 
this group are the purse seiners operated by Koo’s Fishing Company in Majuro and those of NFD 
in Solomon Islands. On the other hand, domestic PIC purse seiners that operate in the manner 
of the distant water transshipping vessels tend to have fewer PIC national crew (or none in some 
cases) with high PIC employee turnover. One way that some domestic-based companies handle 
the local crewing situation is by retaining a roster of available crew and employing a rotation 
scheme that enables crew to rest rather than be obliged to take consecutive trips. 
A change may come about in the manner in which crew are required and placed onboard DWFN 
purse seine vessels under PNA requirements. A mandatory PNA requirement that at least 10 
percent of the crew of purse seiners operating in PNA waters are to be from PNA countries or 
face monetary penalties was initially set to go into effect in 2012. Implementation was later 
deferred; but at the November, 2014 PNA meeting there was agreement that mandatory crewing 
would become effective in 2016.  It is likely that those PNA countries which would benefit the most 
from the jobs are Kiribati, Solomon Islands, and Tuvalu. Some reasons cited for this are salary 
expectations, positive work ethic (particularly for Solomon Islands that has a reasonably good 
reputation for crew performance), and the lack of alternative employment opportunities that may 
engender appropriate behavior.109  
 

109 Gillett (2015) 

IMPLICATIONS FOR THE PICS 
With limited opportunity for advancement beyond deck hand level and crew 
wages for such unskilled positions low, the potential to create onboard jobs 
on fishing vessels is not by itself a justifiable reason for large-scale 
investment in domestic fishing fleets by PIC governments. 
Should PNA institute the mandatory crewing requirement in 2016, there will 
still be significant logistical hurdles to get designated crew to boarding 
locations in a timely manner. The experience of boarding observers would 
be instructive in minimizing problems that may arise. 
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5.2  CONSIDERATION OF CLIMATE EFFECTS ON TUNA FISHERIES  

Scientists now or previously at SPC in collaboration with CLS France and IFREMER110 have taken 
the lead in research and discussion of climate change and climate variability111. Their work in the 
WCPO includes how these two processes affect tuna fisheries, now and in the future. A paper 
submitted to the WCPFC Scientific Committee in 2012 identified four key areas where improved 
knowledge is needed to reduce uncertainty and improve sustainable harvests from tuna 
populations: 

1. Modeling of the climate system, particularly in relation to future projections of El 
Niño/Southern Oscillation (ENSO) patterns (including the position of the convergence 
zone between the Warm Pool and the Pacific Equatorial Divergence Province), seasonal 
and decadal forecasting and the limitations posed by ongoing model biases. 

2. Physiology, biology and ecology of tunas, particularly in relation to thermal, oxygen and 
pH preferences and thresholds, spatial and temporal (age) variability in preferences and 
thresholds and potential non-linear interactions and feedbacks (e.g. density dependence). 

3. Describing food webs in the WCPO, particularly in relation to estimating relative 
abundance of key functional groups, transfer of energy from nutrients and the food chain, 
and any spatial or temporal variability in such transfer 

4. Improving the quality and spatial resolution of fisheries catch data and developing a better 
understanding of the behavior of fishing fleets112. 

 
An important article appeared in the SPC Fisheries Newsletter for September-December, 2014113 
that described oceanographic characteristics of the Pacific Ocean and reviewed the potential 
impacts of ocean-climate dynamics on tuna species and their fisheries. Subjects covered included  

• major currents,  

• thermal structure of the Pacific: the warm pool and cold tongue system,  

• oxygen distribution, and  

• Inter-annual variability.  
 
After discussion of the above processes, the SPC article assessed the climate effects on future 
tuna distributions and fisheries. The projected warming of the tropical Pacific could have potential 
changes in spawning location, timing and recruitment success, with early life stages being more 
vulnerable than adults in changes to sea surface temperature and oxygen concentrations. A 
second potential impact is that of distribution of the main tuna species outside the spawning 
season. As the water column becomes more stratified, vertical distributions of tuna may occur. 
The changes in subsurface waters are likely to have less impact on skipjack because they are 
found mostly in the surface layer. Yellowfin and albacore would be more affected since they are 

110www.cls/fr/en and wwz.ifremer.fr/institut_eng/  
111 Climate change is defined as long term continuous changes to average weather conditions; climate 
variability is a term used to describe the way climate fluctuates in shorter time periods (yearly, for example) 
above or below a long-term average value (www.miseagrant.umich.edu/climate). 
112 Evans, K.,J. Brown, J. Bell et al. (2012). 
113 Nicol, S., C. Menkes et al. (2014) available at www.spc.int/coastfish/en/publications/bulletins/fisheries-
newsletter/439-spc-fisheries-newsletter-145.html 
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found between the surface and subsurface layers. Bigeye may be less affected because of their 
higher tolerance for low oxygen levels.     
The authors address possible changes in the location of fishing grounds caused by warming as 
similar to those observed during El Niño events when fishing grounds move eastward. This shift 
could be accompanied by increased catch rates of skipjack and yellowfin due to the ocean’s 
thermal structure making them more susceptible to surface fishing gear.   
The future distribution of the South Pacific stock of albacore was found by simulations to be highly 
susceptible to changes in oxygen levels in the equatorial region. Decreases in oxygen could move 
the “core range” eastwards and to higher latitudes.  
It is important to note that even if the changes forecast in the discussion above are accurate, the 
average catch in the western Pacific (15°N—15°S, 170°E—150°W) is not expected to be 
negatively affected in the medium term, i.e. within the next 30 to 40 years. A negative change of 
20 percent in the catch of skipjack is predicted at a longer time scale of around 85 years, but as 
would be expected the confidence level for this occurring is much reduced from that of the shorter 
time scale114. 

114 SPC (2012)  
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IMPLICATIONS FOR THE PICS 
If the tuna fisheries do indeed move eastward over time, there will likely be several responses 
on technical and business levels that could vary in intensity and scope depending upon how far 
eastward the fisheries move and at what level(s) sustainable fishing could still be undertaken. 
Eastward movement of purse seine fishing grounds favors larger vessels with greater at sea 
autonomy and an ability to operate in remote areas with little or no support. Smaller vessels such 
as those that are currently based in ports in PNG, FSM, and the Marshall Islands would find it 
difficult to compete due to the distances involved and smaller fish hold capacities.  
Purse seine fleets could make greater use of ports in places such as Fiji and American Samoa 
for repairs and logistical support. Transshipment would likely increase, with Tarawa or other ports 
in Kiribati and perhaps Tuvalu increasing in importance. Fiji and American Samoa could both 
expand current transshipment activities as well.   
It is unlikely that investors would be willing to “follow the fish” and build processing plants closer 
to the new fishing grounds. It is still cheaper to move fish by carrier than build fish processing 
plants, and proximity to fishing grounds in locations with limited industrial capacity would not 
provide any comparative advantage with established processing facilities.  
Adjustments in the longline fishery would have to similarly be made. Smaller longliners based in 
the western region and delivering fresh fish would be unable to access productive fishing grounds 
in the east. Air freight and logistical support would be stretched beyond practicality, and a shift 
to ULT would come about with the demise of the fresh tuna export sector. Large distant water 
longline vessels already stay at sea for extended periods: up to a year or more. This operational 
mode would likely continue, although the unfavorable economics of the large “dinosaur” Asian 
longline vessels argues for an increase in the more fuel efficient and smaller FRP vessels that 
stay at sea for 5 to 6 months.     
The shift in fishing eastward could also have an impact on processing activities in the PICs. 
Depending on the extent to which shifts in tuna abundance occurs, PICs in the western region 
where investments in processing are predicated on access to resources could find lessened 
interest in continuing those processing activities. Most current processors would find it hard to 
justify large scale processing when access to resources is significantly devalued. Cost 
competitive sites such as the Philippines and Indonesia could become more attractive to 
investors and supplant existing PIC facilities, becoming more like Bangkok in their processing 
activities.   
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CONCLUDING REMARKS  

The developments and trends in the Pacific islands tuna industry described in this study are either 
readily observable or found with some research and asking the appropriate questions to the right 
people. The resulting knowledge of the current state of the industry as presented is useful in 
looking at development options, but not suited to evaluating what investment might be successful 
and how that investment can best serve Pacific islanders. Although it is not the intent of this paper 
to provide evaluations of investment options, it is worth looking at some of the factors that should 
be taken into consideration in such deliberations. In order to explore these subjects we start with 
two basic facts: 

1. When compared to other regions such as South East Asia, investment and building a 
profitable company in the Pacific islands tuna industry, as most business in the Pacific 
islands, is comparatively expensive. This is due to the physical and economic isolation of 
the islands brought about by their geographic location and resultant distances hindering 
efficient logistics, and the lack of economies of scale.115 

2. The tuna business has become a global industry in the last few decades. It has changed 
considerably since, for example, PAFCO or the canneries in American Samoa first came 
into operation. Developing the industry for the benefit of Pacific islanders must therefore 
give consideration to engaging and competing at the global level.  

 
Attracting Investment 
Many PIC governments are actively seeking to attract investment and develop onshore 
commercial tuna industries. This political and economic development priority in the PICs is one 
that is likely to be supported by the electorate in the specific countries where it occurs, and by 
organizations to which PICs belong such as the PNA and FFA.  
It should be pointed out that investment in commercial tuna industries can incur costs not only to 
the investor but also to the host country. Onshore tuna-based industrialization has commonly 
taken place as a result of governments offering concessions in the form of forgone vessel license 
fees, forgone import duties, taxes and other public revenues. The people of the countries 
concerned may not readily notice the loss in public revenues, but they will surely notice the gain 
that investment brings in terms of buildings, jobs and other economic activity.  
Whether private investors would or would not invest without the concessions provided by 
government is a question separate from determining the cost-benefit of the policy trade-off 
involved. Without such an assessment governments cannot know whether the policy of promoting 
onshore investment is yielding a net gain or a net loss to public revenue and to the economy over 
the long term. Without such assessments it is also very difficult for the governments to know what 
level of concessions are needed to attract on-shore investment and to avoid giving too much 
away.116 It is therefore recommended that financial and economic feasibility of island tuna industry 
industrialization be carefully assessed. Such assessment will not only apprise governments of net 
economic gain or loss but it will also help the governments consider alternate concessions, 

115See: World Bank. 2009. World Development Report 2009: Reshaping Economic Geography. Washington D.C. Also: 
World Bank. 2009. Pacific Islands Development in 3D. Key findings and policy advice from World Development 
Report 2009 and other reports Reshaping Economic Geography. Washington D.C. 

116 An example of the non-viability of public revenue concessions can be found in the competitive concessions offered 
to tourism investors in the Caribbean that have resulted in a transfer of economic surplus from public revenue to 
private owners and operators. See: Jingqing Chai and Rishi Goyal. (2008). Tax Concessions and Foreign Direct 
Investment in the Eastern Caribbean Currency Union.  IMF Working Paper WP/08/257. Washington D.C. 
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incentives and other means to maximizing economic gain from their tuna industries. These are 
not new ideas. A review of the Pacific islands tuna industry in 1995 for FFA stated that studies by 
numerous development agencies have repeatedly found that a stable, reliable set of policy 
measures and trading environments is much more attractive to investors than financial 
concessions117.  
The circumstances may vary on a case by case basis, but at the regional level according to ADB 
the additional cost of forgone government revenue has been compounded by policies of protective 
and otherwise difficult domestic business environments (Box 1). The overall cost of doing 
business in the PICs can lessen the feasibility of a domestic tuna industry.  
 
Box 1  PACIFIC GOVERNMENT PRIVATE SECTOR DEVELOPMENT POLICY  

 
 
What Can Be Done? 
If the aim of the governments of Pacific island countries is to maximize the sustainable return to 
investment in their commercial tuna industries then the starting point for what can be done must 
be a better understanding of:  

• what is already being achieved, at what cost and with what return; 

• who is, or is not gaining from the activities.  
 
Once these points are understood, alternative investment models can then be assessed. This 
modeling would embrace analyses of alternate concessions and incentives and varied input costs 
and output market prices. This investment modeling would also help the governments to assess 
the viability of different business models and determine which proposed investments are most 
beneficial to the country. The following investment options would appear to be available:  

117 Pollard (1995) 

“Constraints to private sector growth in the Pacific arise because of a weak 
institutional foundation for economic development. Earlier analysis concluded that 
economic development had been hampered by states’ failure to develop the 
fundamental institutions necessary for investment and entrepreneurship. 
The main constraints were:  
• Excessive state presence and interference in economic activity;  
• Inefficient use of the capital stock, particularly by SOEs;  
• Low rates of return on investment;  
• Underdeveloped financial markets;  
• An adversarial mindset toward foreign investment; and  
• Limited provision of public goods, particularly business law.  
• Little understanding or contact between the public and private sectors, and little 

appreciation of each other’s issues.”   

(ADB. 2014. Pacific Private Sector Development Initiative Progress Report 2013-2014. Manila) 
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1. Continuation of existing concessions in the form of forgone license fees, import duties and 
taxes 

2. Consideration of other concessions, such as government facilitated, possibly subsidized 
access to land, and, or labor policy that favors selected, proposed investments (e.g. 
exceptions to minimum wage legislation) and, or government equity or subsidized credit. 

3. Consideration of incentives such as government funded public infrastructure and utilities 
that directly complements commercial tuna investment. 

4. Reduction of costs of doing business and otherwise improve the environment for business 
as recommended by the Private Sector Assessments (shown in Box 1) 

5. Support from government to obtain improved market preferences. 
 
The subject of subsidizing industry often arises in the context of doing business in small 
economies such as exist in the Pacific islands. There are arguments for and against such 
subsidization that will have to be decided by the PIC concerned. Some economists have pointed 
out that “smallness does not introduce marginal distortions that need to be countervailed, but an 
overall feasibility constraint”, and those subsidies most likely to reduce costs are those that 
contribute on an ongoing basis, e.g. labor and shipping costs, rather than the subsidizing of capital 
costs118.  
 
Political Economy of Alternate Investment Decision-making 
Depending on which option(s) are selected to pursue future on-shore tuna investment(s), the 
means to pursuing that investment would have to work through the political economy of the 
selected investment(s). A political economy analysis covers a listing of relevant stakeholders and 
their vested interests, the relative strength or potential impact of these interests on investment 
decision-making and the means for guiding that investment decision-making toward greater 
common good or more sustainable economic gain. 
Relevant stakeholders will vary according to the investment option. In the case of license fee, duty 
and tax concessions the stakeholders will likely be the private investors, the fisheries department 
that controls license fees, the Ministry of Finance and external development agencies such as the 
IMF that is concerned to guide macroeconomic management. The general island populace, 
including its electorate is noticeably not directly impacted by these concessions, although they 
can be directly impacted by changes to the environment brought about by industrial processing 
operations.  
Stakeholders interested in alternatives to concessions such as land access and labor wage 
concessions would include the investors, land claimants and island workers. This option may be 
politically less palatable in the PICs even if it is proven to be more viable than direct concessions. 
Given the inadequacy of existing infrastructure and utilities, complementary public sector 
investment in infrastructure and utilities may be seen to have a direct opportunity cost; that is, the 
government of the day may be viewed as favoring selected foreign and/or domestic private 
investors over the general island populace. Again, this investment option may not be politically 
preferable.  

118 Winters, L.A. and Martins P. (2004). 
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Reducing the costs of doing business would also have to address the political economy of existing 
and potential stakeholder interest119. The general constraints to private investment are listed in 
Box 1 above.  
Addressing the prevailing vested interests of government, SOEs, and the general public present 
a quite formidable challenge. Such a challenge has been effectively addressed in two ways; (i) in 
response to crisis; and (ii) through extensive, relevant, facilitated participation.  
The assistance to investors through attaining improved market access is well known in the PICs, 
with the EU Interim Economic Partnership Agreements and derogations for rules of origin in PNG 
being examples of how these preferences can attract investment. The preferences obtained may 
assist investment at the outset, but they can be eroded through markets favoring others as well. 
The benefits of preferences can also be lessened as industrial countries liberalize their trade 
regimes, or form other alliances that exclude the PICs.  
 
Competing to Supply New Products in the Global Tuna Processing Industry 
It has been demonstrated that tuna loining and canning activities in the PICs have been 
encouraged by fishery access. The decisions and trade-offs discussed above will likely continue 
as the PICs with existing or future processing capacity decide on how they want to obtain benefits 
from the fishery and what those benefits should be.  
The trend in mature markets such as the US and EU by major brands is to add value to tuna 
products. This shift away from a reliance solely on canned tuna demonstrates that these 
companies are striving for more unique products with mass market appeal and the opportunity for 
greater profit than that represented by canned tuna. This is particularly true in the US where 
canned tuna is notoriously a low margin product in a highly competitive market.   
Compared with canned tuna, the new products based on tuna require an increased number of 
ingredients and more complex packaging. In some cases the products are more time-sensitive 
than canned or pouched tuna and suitable only for production close to markets. Whether or not 
PICs can competitively meet these additional requirements and attain the level of production 
required to reach economies of scale is not known. What is known is that failure to compete 
successfully at this level of the industry will continue to relegate the PICs to providers of canned 
tuna and cooked loins to global markets, lessening opportunities to capture greater value from 
the resource.  
 
Branding of Tuna and Tuna Products from the Pacific Island Countries 
For purse seine-caught tuna, Pacifical is well on its way to providing a generic branding of PIC 
canned tuna in some markets. It does not, however, apply the label to any one country and is not 
presently applicable to the fresh/frozen segment. An opportunity exists to brand fresh/frozen tuna 
and some tuna products to capture more of the value of the fishery for the benefit of individual 
PICs. Fiji’s TriPacific is already doing this to a limited extent for some shelf stable products for 
Pacific markets. Only those PICs with developed food processing sectors and the industrial 
infrastructure that underpin such activities can consider such production. In practical terms this 
means Fiji and perhaps PNG. 
An example of how fresh/frozen tuna can gain greater acceptance and value is that of Hawaii. 
Marketing of Hawaiian ahi first began with the tourism sector, and then expanded to the US 
mainland through government support and industry involvement. It has now reached a point 

119 Political economy is used here to encompass political, economic, and social interests. 
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where “ahi” is almost a generic term for fresh/frozen yellowfin and bigeye tuna in the US. It is used 
as a descriptive term by wholesalers and is well known to restaurants, caterers, and others 
associated with the seafood business. There is also a cautionary tale that should have been 
recognized earlier: given the past experience from using another Hawaiian fish name, mahi mahi. 
Unless a marketing label has a visible and specific geographic component, it can be hijacked by 
others from a different area once the label becomes associated with a desirable seafood product 
(e.g. the fresh/frozen “ahi” steaks being produced in Fiji and marketed by Bumble Bee as shown 
earlier in this document).  
Building a branded product with a PIC connection is not an easy undertaking, but could pay 
benefits later. Adding or substituting branded products for those that are co-mingled with products 
from other locations and become in effect generic can protect producers from the vagaries of 
wholesalers and importers with multiple sources for their own brands. An example of current 
practice by one importer and distributor of frozen loins for its own brand is that of Orca Bay 
Seafoods, a leader in this segment in the US. Examination of a bag of Orca Bay frozen tuna 
steaks shows a list of numerous suppliers and codes including Taiwan, Indonesia, Vietnam and 
other locations with the appropriate source ticked,  
Bumble Bee’s current sourcing of its frozen ULT tuna steaks from TriPacific in Fiji shows no 
mention of the source other than the small notation on the package required by US law. However 
Bumble Bee has also recently purchased Anova Foods in the US, a major supplier of tuna steaks 
and tuna products treated with carbon monoxide in the US, and has a close working relationship 
with large processors in Thailand and China. TriPacific may thus find itself in competition with 
other processors and in danger of losing its market.  
 
Limited Entrepreneurial Opportunities for Export 
The marketing of PIC tuna and tuna products overseas has, in the main, been provided by foreign 
investors with extensive resources, knowledge of the international trade environment, a global 
reach, and access to markets. To much a lesser extent, it is the PIC fishing operators themselves 
who act as exporters of their own catch, mostly to fresh markets overseas. PIC entrepreneurs, 
either within or outside of the tuna industry, have so far not ventured into marketing tuna, tuna 
products, or other fishery products outside the region on their own. Pacifical, the PNA marketing 
effort represents an ambitious undertaking supported by the PIC governments and foreign-owned 
businesses rather than PIC entrepreneurs.  
The lack of entrepreneurial activity in the marketing of tuna is understandable given the smallness 
of PIC economies mentioned above, including the limited access to finance and other business 
resources. Where this activity does take place, as in the example of TriPacific in Fiji described 
above, it is on a small scale and undertaken by the food processing sector, not the fisheries sector 
per se. Even the relatively small efforts of TriPacific require a long time horizon to bring results, 
and it is difficult to see how other PICs might undertake such activities successfully.  
 
Assessing the Impacts of Technology in Fisheries Development   
There have been a very large number of studies and reports produced over the years that address 
the benefits to PICs from the development of tuna fisheries. In addition to FFA, agencies and 
organizations such as SPC, FAO, the Australian Aid Program (formerly known as AusAID), Forum 
Secretariat, ADB, USP and others have reported on impediments to increasing benefits to the 
PICs from their tuna fisheries as well as ways that benefits might be increased.   
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Some of these studies have been wide-ranging in nature, such as that of Gillett and van Santen120 
who identified specific issues relevant to PIC tuna industry development and reviewed those that 
might be amenable to mitigation. Barclay and Cartwright121 took a look at the key issues in how 
PICs could capture more wealth from tuna fisheries and specified strategies towards achieving 
that goal. In 2006 Philipson assessed development options for PICs in the longline fishery122. Two 
years later the same author surveyed twenty-four fishery enterprises in eleven regional countries 
to draw lessons that could be applied to future sector planning123.  
Comparing the situation on key topics described in the past by some of these reports with the 
situation today provides insights into what has or has not been accomplished and an introduction 
to what are considered some of the major challenges ahead.  
 
Direct involvement of government in tuna industry development.  
In the early 1990s several PIC governments figured prominently in investment in tuna fisheries 
and national fisheries corporations. By the early 2000s the situation had changed, and Gillett 
(2003) reported that efforts in many countries had changed “from promoting state enterprises to 
encouraging domestic private sector fishing…”  Two questions remained at the time: 

1. What should be done with government initiatives that have been set in motion years ago? 
2. If it has been shown that development in the tuna industry should be private sector driven, 

what is to be done where the private sector is virtually non-existent? 
  
More than a decade later, the answer to the first question is that some of the larger government 
investments still exist. This is particularly true in the purse seine sector where some PIC state 
owned enterprises have not only kept their investment in vessels, but have increased their 
participation by various means. It is worth noting that Philipson (2008) ascribed the problems in 
poor performance by SOEs to “a poor record of corporate governance and management input 
quality”. This problem has handily been solved by several PICs currently engaged in purse seine 
ventures by turning over management and control to their foreign partners.  
The divestiture of longline investments took a different path.  Following a general decline in the 
longline industry that affected both the public and private PIC sectors, some SOE-owned vessels 
were sold and some left to sink or rot. Direct participation in several onshore processing or support 
facilities associated with longline activity has also been reduced as those facilities were either 
closed down or leased to foreign operators.  
Tuna industry participation (not necessarily development) in the purse seine fishery has still 
occurred for countries where the private sector is “virtually non-existent”. As long as those 
countries are PNA members and have fishery access to offer, they can count on DWFNs eagerly 
willing to enter into joint ventures to avoid capacity limits.  
 
 
 

120 Gillett,R. and G. van Santen (2008) 
121 Barclay, K. and I. Cartwright (2006) 
122 Philipson (2006) 
123 Philipson (2008) 
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Adding value to longline tuna products.  
By 2006 as Philipson reported, it became obvious that the acquisition of a number of longline 
fishing vessels was not equivalent to establishing a commercial fisheries sector. Philipson 
identified the key element in increasing returns from the fresh longline fishery as the development 
of large scale, onshore value added processing and the export of fresh fish. His report suggested 
that in the absence of local investment, foreign direct investment should be encouraged. The 
author also made the point that the focus need not be on creation of a domestic catching sector 
as returns to the economy are not significantly affected by the ownership of the assets.  
In the two best current examples of export-oriented tuna longline developments, Fiji and RMI, the 
successful enterprises more or less mirror what Philipson advocated. Foreign-owned vessels, 
primarily Chinese, are increasingly entering the southern albacore fishery based in Fiji that also 
delivers fresh fish for domestic processing and export, and Chinese vessels supply all of the 
supply of fresh tuna to the fish base in Majuro.  
PICs other than those mentioned above, such as Cook Islands and Niue, have not been 
successful. The constraints to participation in longline value addition by most other PICs have not 
changed much in the last decade. The problems of economy of scale, lack of infrastructure, and 
difficult logistics remain in varying degrees for most PIC sites. Another important element, a willing 
foreign investor, has also been missing. 
 
Favorable trade frameworks to encourage tuna fisheries development  
The tuna products produced by PICs and the technologies employed are determined to a large 
extent by trade frameworks in place. The desire for favorable trade frameworks to encourage 
investment and enable exports from PICs to better compete has been a recurring theme since 
the US tuna treaty negotiations in the mid-1980s recognized the need for access to the US tuna 
market for PIC products. There was a general perception that preferential tariff treatment would 
provide a catalyst for development and an incentive for investment. In 2006 Campling et al. 
summarized the situation with respect to PIC involvement in international trade of tuna products: 

…the international trade environment is becoming increasingly important to tuna trade; 
however navigating the regulations is difficult because of the complex and overlapping 
rules and institutions that include World Trade Organisation (WTO) rules and the rising 
importance of Free Trade Agreements… 

 
After agreeing to an Interim Economic Partnership Agreement (IEPA) with the EU, PNG finally 
obtained a derogation to allow global sourcing in March, 2008 enabling its canned tuna products 
to enter the EU duty free. This did, indeed, provide impetus to tuna industry development in PNG 
with two subsequent canneries built in Lae by major tuna industry participants from Asia. Fiji also 
has an IEPA, but has directed nearly all of its loin production to the US. Solomon Islands enjoys 
duty free access to the EU under a system called Everything But Arms (EBA) and has exported 
some loins under that arrangement. Recent corporate changes to Tri Marine that incorporate a 
partner processor and marketer based in the EU may provide impetus for increased EU access 
by Solomon Islands. 
Other PICs have had varying degrees of tariff preferences for tuna, but have not exercised some 
of them for a variety of reasons in recent years, including a lack of suitable products and access 
to more favorable markets. For example, Kiribati, Samoa, Solomon Islands, Tuvalu and Vanuatu 
have held Least Developed Country (LDC) status within the US Generalized System of 
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Preferences (GSP) in the past124. This status did not resulted in any appreciable increase in tuna 
industry investment in those countries. Both FSM and the Marshall Islands have had duty free 
access to the US for canned tuna, except canned in oil, since 1987 but this has not resulted in 
any tuna industry development. Fiji, Solomon Islands and PNG have all exported cooked tuna 
loins to the US using the standard tariff rate125.  
 
Trends and Challenges for the Future 
Reducing overcapacity in the purse seine fishery.   
The main driver behind overcapacity in the purse seine fishery is the enhanced profitability 
potential provided by newer vessels equipped with the latest technologies and by vessels 
irrespective of age that are able to take advantage of those technologies. Some of the important 
technological advances such as echo sounder buoys for FADs, improvements to nets and other 
advances in gear technology have been detailed elsewhere in this paper and represent significant 
“effort creep” in the fishery.  
Limiting vessel numbers alone has been shown to be a “blunt and ineffective tool in reducing 
fishing mortality and achieving socio-economic goals”126.  The PNA VDS has proved to be a more 
effective tool in combating overcapacity; however continued reliance on an effort-based system 
is probably not in the best interests of the PICs, given the technological advances to date and 
those that can be expected in the future. Moves towards an eventual system based on catch 
quotas are likely. 
The issue of FAD use cannot be separated from other components in the overcapacity discussion. 
A particular challenge will be to expend greater effort on not only improving the selectivity of 
fishing gear to avoid bigeye and bycatch but ensuring the widest possible use of that gear when 
available.  
Regulatory measures that limit the number of newly built purse seiners to replacement vessels 
only and the exemptions afforded SIDS has created a situation where older vessels often find a 
home in joint ventures or pseudo-joint ventures between foreign purse seine companies and PIC 
SOEs, as well as outright sale of several of the older boats to the SOEs. The continued use of 
these older vessels by PICs within a management system designed to maximize fee revenue 
would appear to be a challenge facing PICs in the very near future. 
 
Overcoming the disadvantages to capture greater value in PIC tuna longline fisheries.  
An unanticipated exception to Philipson’s suggested scenario described above is the increased 
ULT tuna production by longline vessels that is requiring different approaches to processing and 
export markets.  
The increased number of Asian longliners utilizing ULT freezing for longline tuna are not utilizing 
new supply ports in the PICs but are still being supported primarily in Fiji. The support 
requirements for these vessels are more or less the same as those for vessels delivering fresh 
fish, except for ice. This situation can have both advantages and drawbacks. The technology can 
provide vessels with greater autonomy at sea and contribute to the landing of larger catches of 

124 The US GSP expired in 2013 and has so far not been renewed by the US Congress. 
125 Havice et al. (2014) 
126 Pangelinan, E. (2009) 
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bigeye and yellowfin in the albacore fishery since there is less of a need to high grade the 
yellowfin/bigeye portion of the catch as when ice is used for preservation.  
In providing greater autonomy, the use of ULT can also increase the options for vessels in landing 
their catch. Possibilities include transshipping the yellowfin and bigeye portion of the catch at sea 
to refrigerated carriers, or unloading in American Samoa or Noro in Solomon Islands where 
processing facilities adjacent to albacore loining plants are being set up to handle ULT tuna.  
One enterprise that may be bucking the trend in use of Fiji as an unloading or processing center 
for ULT catch is that in Kiribati.  A ULT processing plant has been built and recently been put into 
operation by a Fiji-based processor that is processing the catch of Chinese longliners targeting 
bigeye and yellowfin in the Kiribati EEZ and adjacent waters. Rumored to have been substantially 
funded by a Chinese government grant or soft loan to the Fiji company concerned, the facility has 
faced problems of supply from ULT longliners and servicing of vessels delivering to the facility 
has also been difficult127. 
To date it is believed that only a small portion of the ULT catch landed in Fiji is processed there. 
Most is exported by refrigerated containers to Asian markets as unprocessed fish and a challenge 
is to add value by locally processing more of this landed catch. 
 
Finding viable alternative markets to the US and EU for canned tuna and loins.   
With the exception of Fiji’s export of albacore loins to the US for canning, there is currently very 
little tuna trade with the US. A report in 2014 assessed the potential for benefits from negotiation 
of a Preferential Trade Agreement between the PICs (or a subset of PICs) and the US. The 
conclusion was that “any gains would probably be fairly minor and firm-specific and are unlikely 
to offset conditionalities demanded by the US”.128 
Producers in PNG and Solomon Islands are currently accessing the EU market for canned tuna 
and cooked loins. The EU’s requirements for market access include the exporting country’s 
creation and operation of a Competent Authority whose job is to certify fish from the country’s 
processing facilities and vessels are in compliance with the sanitary standards of the EU. This is 
a very high standard to meet, and to date only the larger PICs of PNG, Fiji, and Solomon Islands 
have been able to comply. If a country does not have a CA, the catch of its vessels cannot be 
exported to the EU. This limits the marketing opportunities for countries with growing purse seine 
fleets such as FSM and Kiribati since products derived from the catch of those fleets would not 
qualify for export to the EU.  
In addition to the CA requirements for sanitary standards, countries wishing to export to the EU 
must also comply with EU IUU regulations. This entails compliance with a catch certification 
scheme that is intended to ensure traceability and comprises the issuance of a catch certificate 
by a CA (it may be a different or the same one as for sanitary purposes) intended to show that 
various national, regional and international laws and requirements for conservation and 
management have been met.   
The IUU catch certification scheme and the sanitary requirements along with the Competent 
Authority requirements are difficult to meet and expensive to operate. It is difficult enough for the 
larger countries to comply with; for smaller countries wishing to sell their vessel’s catch to the EU, 
nearly impossible. 

127 Interview, tuna industry participant, Suva, Fiji February 17, 2015 
128 Havice et al. (2014) 
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The difficulty in meeting the EU’s requirements and the lack of attraction of the US market by 
PICs suggests strongly that alternative markets should be sought for the region’s canned tuna 
and loin output. This is a significant challenge for several reasons. If markets can be found, 
preferential treatment will be desirable to enable competing with other suppliers. It is likely that 
collective action by all PICs in seeking such preferential treatment, an effective tool in obtaining 
benefits from the tuna industry in the past, is not likely to be employed since so few PICs would 
stand to benefit. It should not, however, be left to the industry alone to secure these markets. 
There is a role to be played by the PICs concerned in the political sphere as well as in trade 
negotiations.  
The ideal situation with respect to new markets would be accessing those that have no processing 
capacity themselves and required a maximum amount of value added in the PICs: canned or 
pouched tuna being the primary products targeted. If the alternative to EU and US markets 
situation eventuate, the technologies in PIC processing facilities may have to be upgraded or 
otherwise enhanced to effectively compete. Examples of such enhancements could be the 
inclusion of canning lines in factories now set up to produce loins only, and the production of 
pouched products in those facilities producing only cans.  
 

*   *   * 
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