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Abstract 

Export of fresh white fish fillets and loins from Iceland has increased rapidly over the 

last decade. More and more fillets and loins are transported with ships. What used to 

be an exclusive air freight business is now almost equal. Previous research has shown 

that the cost of sea freight is as much as 3-4 times lower and has a much smaller 

carbon footprint. 

 

The aim of this thesis is to analyze this development and compare quality and cost of 

traditional packaging in expanded polystyrene (EPS) boxes to packing the product in 

tubs containing slurry ice. 

 

The results show that the volume of fillets and loins transported with ships from 

Iceland nearly six folded from 2004 to 2014. In 2013 and 2014 almost 90% of the 

volume being shipped went to two markets; Britain and France. Results of storage life 

experiments showed strong positive relations between packing product in slurry ice 

and longer storage life, when compared to traditional packing solutions. The slurry ice 

also amended for the lack of precooling fresh fish products before packing.  

 

Results show that cost of packing product in tubs is significantly lower than using 

EPS-boxes. Transportation cost was also lower in most cases when using tubs than 

EPS, as much as half of the cost when compared to the smallest EPS-box (3 kg) in a 

full container. Tubs do not offer the same flexibility when shipping product and that 

hinders their use. 

 

Key words: Fresh fish transport, sea transport, storage life, cost analysis, cooling, 

expanded polystyrene boxes, tubs. 
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Útdráttur 

Útflutningur ferskra hvítfiskflaka og -bita hefur aukist hratt síðastliðinn áratug. Ár frá 

ári eykst magn af ferskum flökum og bitum sem flutt eru frá Íslandi sjóleiðis. Vara 

sem var nánast eingöngu flutt með flugi fyrir áratug er nú nánast til jafns flutt með 

skipum. Fyrri rannsóknir hafa sýnt að kostnaður við að flytja vöruna með skipi er allt 

að þrisvar til fjórum sinnum lægri auk þess sem sótsporið er umtalsvert minna. 

 

Markmið þessa verkefnis er að greina þróun flutninga á ferskum flökum og bitum frá 

Íslandi undanfarin ár. Einnig að meta áhrif þess á gæði og geymsluþol þegar ferskri 

afurð er pakkað á hefðbundinn hátt í frauðkassa samanborið við að pakka henni í 

ískrapa í ker. Í síðasta lagi að bera saman umbúða- og flutningskostnað þessara 

tveggja pökkunaraðferða. 

 

Niðurstöðurnar sýna að magn ferskra flaka og bita sem flutt er með skipum frá Íslandi 

tæplega sexfaldaðist frá 2004 til 2014. Árin 2013 og 2014 fór um 90% af þeim fersku 

flökum og bitum sem fluttir voru með skipum á tvo markaði; Bretland og Frakkland. 

Niðurstöður rannsókna sýna að sterk jákvæð tengsl eru milli lengra geymsluþols og 

þess að pakka afurð í ískrapa í ker samanborið við frauðkassa. Ískrapinn bætti einnig 

upp fyrir skort á forkælingu fyrir pökkun. Niðurstöður kostnaðargreiningar sýna að 

umtalsvert ódýrara er að pakka vöru í ker en frauðkassa. Þá er flutningskostnaðar 

einnig lægri í flestum tilvikum þegar ker eru borin saman við frauðkassa. Meira en 

helmingi lægri ef borinn er saman kostnaður við að flytja fullan gám af kerum annars 

vegar og 3 kg frauðkössum hins vegar. Sveigjanleikinn við notkun kera er þó mun 

minni og dregur það úr notkunarmöguleikum. 

 

Lykilorð: Ferskfiskflutningar, sjóflutningar, geymsluþol, kostnaðargreining, kæling, 

frauðkassar, ker. 
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1 Introduction 

Export of fresh white fish fillets and loins from Iceland has been growing in recent 

years. Cod is the most dominant species in that export. Less is exported of whole 

gutted fish and more of fillets and loins. This is reflected in increased investments in 

wetfish trawlers and land based processing.  

 

The chill chain throughout the process, during harvesting, processing and 

transportation has been studied and optimized allowing companies to export more of 

the product fresh and thus increasing profit due to higher prices and better utilization 

of quota. 

 

The most common way of transport is by air freight, both cargo and passenger 

airplanes Yet companies are utilizing sea transport more and more when exporting to 

main markets in Europe. Studies have shown that the cost is lower and the chill chain 

is more stable. Transportation time however is longer and fresh fish products have a 

short storage life. 

 

Traditional packaging for sea transport is in expanded polystyrene boxes with flake 

ice. Former studies have found that packing product, fillets and loins, in polyethylene 

tubs and slurry ice can extend storage life due to better cooling.  

 

The aim of this thesis is to analyze the development of sea transport of fresh fillets 

and loins from Iceland to the mainland of Europe, compare quality of traditional 

packaging solutions to tubs and slurry ice and analyze the cost and transporting cost 

of both options. 

 

The thesis is built on work done in cooperation with a number of companies in AVS 

supported project Optimization of Fresh Fish Transport. AVS: R&D Fund of 

Ministry of Fisheries and Agriculture in Iceland. Companies: Matís, Sæplast, Tempra, 

Atvest, Thor-Ice, Samskip and Eimskip. 
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2 Background 

This chapter outlines the background context of this master thesis which is about 

export of fresh white fish fillets and loins via ship from Iceland. In addition, it covers 

the definition of fresh fish, export from Iceland and main markets, development of 

Icelandic fisheries value chain, logistics, packaging, research on cooling, shelf life 

and environmental issues. 

2.1 Quality and Freshness of Fish 

According to the British Food Standard Agency (FSA) the term "fresh" can be helpful 

to identify products that have not been processed. It can help consumers identify 

products that are sold shortly after processing or harvesting. However, because of 

modern distribution and storage methods, it is ever more difficult to decide when the 

term is used legitimately (FSA, 2008). 

 

The most common definition for fresh fish is fish that has never been frozen or 

processed in any altering way. A product that is fresh from harvesting until it reaches 

the consumers plate. Both the FSA and the Icelandic Food and Veterinary Authority 

(MAST) state that regarding fish "fresh" is used to describe chilled/iced fish. 

According to FSA and MAST it is not acceptable to use the word "fresh" for a 

product that has been frozen and thawed (refreshed) or processed in a preserving or 

altering way (FSA, 2008; MAST, undated). 

 

"Fresh" does not guarantee quality of a product. Fresh fish is a category like frozen or 

salted fish. Quality however is a function of freshness. Freshness and quality can both 

be measured by different ways and are affected by various factors, see Figure 1 

(Olafsdottir et al., 1997). 
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Figure 1. Relationship of quality and freshness (Olafsdottir et al., 1997). 

2.1.1 Measuring Freshness 

There are many different ways to measure quality, spoilage and freshness. For 

example by measuring ATP-related compounds, inosine monophosphate (IMP), 

microorganisms and trimethylamine (TMA)(Lauzon et al., 2010). 

 

"Many methods have been tested for evaluating fish quality. Sensory methods are 

still the most satisfactorily way of assessing fish freshness and quality 

deterioration (Connell, 1975; Howgate, 1982; Ólafsdóttir et al., 1997)." (Lauzon 

et al., 2010). 

 

According to the Food and Agriculture Organization of the United Nations (FAO) 

sensory evaluation is defined as the scientific discipline used to evoke, measure, 

analyze and interpret reactions to characteristics of food as perceived through the 

senses of sight, smell, taste, touch and hearing. They are the most used and widely 

accepted method in Europe to assess quality. Quality and freshness of whole raw fish 

is evaluated according to the Quality Index Method (QIM) and quality and freshness 

of cooked fillets with the Torry scheme (FAO, undated).  
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"Freshness evaluation of cooked fillets has been performed using a scheme based 

on the previous work of Shewan et al. (1953), the Torry scheme (Martinsdóttir et 

al., 2001) which implies the assessment of the fish flavour and odour." (Lauzon et 

al., 2010). 

 

When using the Torry scheme product is given a grade from 0 to 10. When fish scores 

below 5.5 it is considered spoiled.  

 

Figure 2. Torry score sheet for freshness evaluation of cooked lean fish (Matis, undated-b). 

The so called freshness period is considered the time between processing/packaging 

until the product loses its freshness characteristics (Torry score of 7 or 

QDA score ≤ 25 for sweet flavour). Product temperature has shown to have an effect 

on the freshness period and overall lifetime of the product (Lauzon et. al., 2010). 
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Figure 3. Summary of results from six different shelf life experiments (Lauzon et al., 2010). 

2.2 Export from Iceland 

Around 650-780.000 tonnes of seafood were exported yearly from Iceland in 2012-

2014. In 2013 and 2014 cod accounted for 70% of export of fresh fillets and loins. 

Cod is by far Iceland’s most valuable species. The export value for cod was 634 

million EUR in 2014. In comparison export value for all pelagic species was 455 

million EUR in 2014 Statistics Iceland, undated-a; Statistics Iceland, undated-b). 

 

Figure 4. Export of fresh fillets and loins from Iceland 1997-2014 (Statistics Iceland, undated-b). 
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Figure 4 shows that yearly export of fresh fillets and loins accounted for roughly 25-

34,000 tonnes in recent years. Because of its high value the development of cod 

export and processing gives a good insight into the general development for white 

fish. 

 

Figure 5. Export volume of cod from Iceland by processing methods 1997-2014. Green is for fresh, 

blue frozen, red salted and purple for dried (Statistics Iceland, undated-a). 

Figure 5 shows how export of cod has developed since 2000. The shift in fresh 

(green) is that more is exported of fresh fillets and loins (light green) and less of 

whole cod (dark green). Salted and flattened has also decreased but salted fillets and 

loins increased. 

 

Figure 6. Export volume of cod from Iceland by processing methods 1997-2014. Green is for fresh, 

blue frozen, red salted and purple for dried (Statistics Iceland, undated-a) 
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Figure 6 shows this development even better. The light green color represents fresh 

cod fillets and loins. There has been a steady rise in export since the year 2000. 

Author believes that the shift that can be seen in export of frozen minced cod in 2008-

2011 is due to change or use of wrong custom numbers rather than a major shift in 

processing.  

 

Figure 7. Main markets for fresh cod fillets 2008-2014. Columns show product in thousands of tonnes 

and lines show average price in euros per kilogram. Author is unsure that data regarding France in 

2014 is reliable (Statistics Iceland, undated-a). 

Figure 7 shows Iceland’s biggest markets for fresh cod fillets. After some down years 

Britain has regained former volume but less volume is going to Belgium at the same 

time. The United States is a fast growing market but it is restricted to a limited supply 

of airfreight (Jónsson, 2014). Author is doubtful that data regarding export of fillets to 

France in 2014 is reliable. See explanation below Figure 8.  
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Figure 8. Main markets for fresh cod loins 2008-2014. Columns show product in thousands of tonnes 

and lines show average price in euros per kilogram. Author is unsure that data regarding France in 

2014 is reliable (Statistics Iceland, undated-a). 

Figure 8 shows main markets for fresh cod loins. Less and less volume is going to 

Britain. Attention needs to be brought to the scale which is 9,000 tonnes in Figure 8 

but only 4,000 in Figure 6. Belgium has also been a growing market but France 

dominates regarding export of fresh cod loins.  

 

The reason for data on France being considered unreliable is that price EUR/kg is 1 

euro lower for loins in 2014 than fillets. That is unlikely as loins are more valuable 

per kg than the whole fillet. Furthermore, France is traditionally strong regarding 

loins and a major shift like this does not ring a bell with exporters that have been 

interviewed. Note that this is a speculation at this point. An inquiry has been sent to 

Statistics Iceland whether it is possible that there was a mix up in custom numbers. 

Nevertheless; by far the most volume of fresh fillets and loins is going to France.    

2.3 France - Market Information 

In France 57% of the seafood import was fresh in 2014 according to data provided by 

Markó Partners from the Seafood Intelligence Report. Thereof 40% of the total 

imports are fresh fillets.  
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Figure 9. France seafood market in 2014. Fresh fillets is the biggest product category. Data provided by 

Markó Partners: Seafood Intelligence Report. 

Figure 9 shows imports to France in 2014 by processing methods. Fresh is by far the 

biggest category. USA seafood import is around 70-75% frozen in comparison 

(Jónsson, 2014). Fresh loins are categorized with fillets. It is only in Icelandic custom 

numbers that loins are separate since 2008.  

 

Marie Christine-Monford, seafood marketing consultant and a specialist in the France 

market, held a lecture with Promote Iceland where the French market was analyzed. 

According to her the total volume of the French market in 2014 was roughly 2 million 

tonnes. Domestic production was around 800,000 tonnes and 300,000 were exported. 

1.5 million tonnes were imported. The most imported species in 2014 by value were 

salmon, tuna, shrimp and cod. Norway is the biggest exporter of seafood to France by 

value or 607 million EUR in 2014. 87% of that value was for salmon (Monfort, 

2015). It should be noted that a large share of Norway’s fresh whole cod export goes 

to Denmark, Poland and other countries but ends up in France (Jónsson, 2014). 
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Iceland is the twelfth biggest exporter of seafood to France regarding value or 135 

million EUR in 2014. Iceland’s export growth to France has by far exceeded general 

growth of seafood import in France since 2008 (Monfort, 2015).  

 

In 2014 cod was the most sold fish in retail shops and the second most sold fish in 

restaurants. Cod amounts to 50% of all white fish sold in French retail shops in 2014. 

Although cod has a strong position in the market seafood consumption has reached a 

plateau and purchasing power per household in France has dropped in recent years 

(Monfort, 2015). 

2.4 Development of Value Chain 

Increased emphasis on fresh is reflected in a wetfish investment wave in Icelandic 

fisheries. Wetfish trawlers are replacing freezing trawlers along with investment for 

land processing. This has also led to further processing of byproducts that again 

increases total value of catch (Icelandic Ocean Cluster, 2014). 

 

In 2011 the export value of cod from Iceland was 680 million euros compared to 340 

million in 1981 (present value).  Catch in 2011 was 40% of the total catch in 1981, 

meaning twice the value for 40% of the catch (Icelandic Ocean Cluster, 2014). 

 

"This vast increase in export value per landed ton can mostly be contributed 

to the significant modernization of the industry, in the form of increased raw 

material utilization, product diversification and innovation." (Iceland Ocean 

Cluster, 2013) 

 

To further understand this development, it is necessary to take a look back in time at 

the development of Icelandic demersal value chain. Knutsson et al. (2015) state that 

three main factors contribute to the change of the value chain. From being catch 

driven in the 1980s to a market driven value chain today. Those were: the abolition of 

export barriers, the introduction of an individual transferable quota (ITQ) system and 

the establishment of fish auctions. 

 

"However, the experience of Iceland indicates that developing truly market 

driven value chains is a long term project that takes decades. Policy makers 

should take a lesson from this; liberalize fish markets, allow the necessary 

consolidation and vertical integration to take place–and be patient." (Knutsson 

et al., 2015) 
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This development of the value chain is mentioned as a key factor in author’s previous 

research, Jónsson (2014), regarding the fast growth of the fresh fish sector in Iceland.   

2.5 Logistics 

Because this thesis is focused on fresh fish transport by sea, air transport will not be 

detailed. The biggest difference between the two is the time frame, cost and cargo 

temperature. Shipping time with airfreight to main markets is usually around two days 

(even less) but from five to seven days over sea (Palsson and Gissurarson, 2015).    

 

Research done by Jonsdottir (2010) showed that the cost of sea transport is much 

lower than air transport, see Figure 10. Note that three to four days less in export can 

be valuable, regarding both product price and quality, and has to be taken into account 

in this comparison.  

 

Figure 10. Cost of different transportation methods as shown by Jónsdóttir (2010). 

Based on information from export and transportation companies the chain from 

exporter to retailer is still as described by Jonsdóttir (2010), see Figure 11.  
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Figure 11. Logistic chain from processing to buyer (Jonsdottir, 2010). 

To be added is that a product is either shipped on trucks in full 40 ft reefer containers 

filled with pallets or on part loads of pallets that go onto trucks. Few exporters send 

full containers of fresh fillets or loins. Most companies send a certain number of 

pallets that are stored at the harbour and then stacked on to reefer containers by the 

transporting company. Exporters usually exchange with one company for each 

shipment. They provide the truck, shipping and trucking to destination on the 

mainland.  

2.5.1 Shipping Routes 

There are three shipping companies that transport most of the fresh fish from Iceland; 

Eimskip, Samskip and Smyril-Line. In total there are usually four ships that go from 

Iceland to the mainland each week. Sometimes more because some routs run every 

two weeks (analyzes of shipping routes was done in December 2015). 

 

Eimskip - Yellow Line 

Reykjavík IS (Wed) - Vestmannaeyjar IS (Thu) - Torshavn FO (Fri) - Immingham 

UK (Sun) -Truck to retailer (Mon) 

 

Eimskip - Blue Line 

Reykjavík IS (Thu) - Reyðarfjörður IS (Fri) - Torshavn FO (Sat) - Rotterdam NL 

(Mon) - Truck to retailer (Tue) 

 

According to information from Eimskip most of the volume goes through the Yellow 

Line and then the Blue Line. Circa every two weeks it is also possible to ship with 

Eimskip’s Green Line. Three ships are on that route where two of them go Reykjavík 

- Ísafjörður - Akureyri - Immingham - Rotterdam and the third one straight from 

Reykjavík to Rotterdam. The time frame from Reykjavík to Immingham, with stops 
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in Ísafjörður and Akureyri is too long. It takes 8 days to reach the buyer. Ísafjörður 

and Akureyri use this route and ship to Immingham. When going straight REY-ROT 

it’s the same time frame as for the blue line but it is not used as much.  

 

Samskip - Blue Line 

Reykjavík IS (Thu) - Vestmannaeyjar IS (Fri) - Immingham UK (Mon) - Truck to 

buyer/Rotterdam NED (Tue) 

 

Most exporters unload the product in Immingham and drive it from there. Samskip 

also has two ships sailing the coast of Iceland that also sail to the mainland. Every two 

weeks it is possible to ship from Reyðarfjörður on a Thursday and unload in 

Immingham on a Monday. With the other ship (every two weeks) it is possible to ship 

from Reyðarfjörður on a Friday and unload in Rotterdam on a Tuesday. These routes 

are not used nearly as much as the Blue Line according to information from Samskip. 

 

Smyril Line 

Seyðisfjörður IS (Wed) - Hirtshals DK (Sat) - Truck to buyer (Sat/Sun) 

 

Smyril Line ships products in 45 ft wagons instead of 40 ft containers like Eimskip 

and Samskip.  

 

For main shipping lines at Eimskip and Samskip the time frame is around 5-6 days 

from harbour in Iceland to buyer on the mainland. With Smyril Line the time frame is 

shorter or 4-5 days. Exporters located in the south of Iceland have difficult time 

utilizing that route because Seyðisfjörður is located far out east. Each transport 

company has a different pricing which makes it complicated to compare prices. This 

is examined in more details in chapter 3.3. 

2.5.2 Unloading in Immingham 

According to information from Eimskip and Samskip almost all of the fresh fish that 

is unloaded in Immingham is reloaded onto trucks. The containers are opened up and 

the pallets reloaded. It is more expensive to ship whole containers directly to the 

buyer, as it has to be shipped back. The maximum weight limit on roads in France is 
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22.5 MT (Eimskip, undated). This type of unloading affects the transportation cost 

when comparing EPS boxes and tubs. This is also further examined in chapter 3.3. 

 

When products are being shipped through Rotterdam in full containers, to France for 

example, the container is driven to the destination and back again. This is also the 

case when shipping with Smyril Line. Either a full wagon is driven to the buyer or 

they stop at each location until the product has been delivered.   

2.5.3 Development of Fresh Fish Transportation  

According to Jonsson (2014 p. 39-42) there are only about 6-7 years since it was 

possible for exporters to put the volume they wanted into fresh. Up to that point they 

could only export a limited amount of fresh products because of limited transportation 

capacity and quality. Furthermore, all angles of transportation, both for land, air and 

sea freight, were closely examined by the export and transportation companies with 

help from Matis and other experts. The aim was to stabilize the chill chain through the 

whole transportation process. In the beginning there were weak points both for air and 

sea freight where products were heating up and loosing shelf life. 

 

Low and stable temperature during transportation will never amend for mistakes made 

in processing and packaging. If the product temperature is too high during harvesting 

and processing the damage is done (Jonsson, 2014).  

2.6 Packaging 

The most common way of packaging fresh fish is to put fillets and loins into insulated 

EPS boxes and whole gutted fish into insulated plastic tubs. Other types of boxes are 

available but this is what can be called "industry standard". Some companies have 

tried to export fillets and loins in tubs stored in slurry ice. That is still rare and few 

scientific experiments have been performed/carried out so far.   

2.6.1 Boxes 

According to two of the largest exporting companies of fresh fillets and loins in 

Iceland, Samherji and HB Grandi, and to the largest manufacturer and retailer of EPS-

boxes in Iceland, Tempra, fish product is typically packed for sea transport as follows; 
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-EPS-box with two holes on each end (to let water out when ice melts)  

 -Product placed in box 

 -Plastic sheet on top of product 

 -Ice on top of sheet 

 -Dry ice (differs between companies, further explained in chapter 2.6.2) 

 -EPS-box closed with a lid 

 

To be noted, the use of fully sealed boxes (without drain holes) has increased in 

recent years. As there are scientific studies that indicate that fully sealed boxes 

preserve quality better (Lauzon et. al., 2013. 

 

According to the largest retailer of EPS-boxes in Iceland, Tempra, the most sold 

boxes in 2014 where 5-7 kg (51%), 3 kg (30%) and 13 kg (8%). These three boxes 

combined account for 89% of sales. Exporters use the 13 kg boxes to pack 30 pounds. 

So the product going in each box is 13.6 kg plus the excess weight.  

 

The size of EPS-boxes which is used is different between companies and also 

markets. Samherji for example, which is the leading exporter of fresh fillets and loins 

to France, uses mostly 3 and 5-7 kg EPS-boxes. It also differs how high boxes are 

stacked for each size. The highest numbers of rows according to exporters were 16 

rows for 3 kg boxes and 13 rows for both 5-7 kg and 13 kg boxes. Some stack lower 

than that on each pallet. Number of boxes in each row is also different when using 

euro pallets or industrial pallets. The industrial pallets carry one extra box in each 

row. There are nine 3 kg boxes in a row on a euro pallet (10 on an industrial pallet), 

nine in a row of 5-7 kg boxes (10 on an industrial pallet) and four in a row of 13 kg 

boxes on a euro pallet (5 on an industrial pallet).  

 

Pricing of EPS-boxes is further addressed in chapter 3.3 Cost Analysis. 

2.6.2 Dry Ice 

Dry ice is the solid form of carbon dioxide. It is used when packing fresh fish to keep 

product temperature down and force oxygen from the packaging. Solid carbon 

dioxide gets the name dry ice because it changes straight from solid form to gas at 
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earth’s atmospheric pressure. This happens without changing to liquid form first like 

water for example (Dry ice, undated).  

 

Research has shown that dry ice can prolong shelf life due to lower product 

temperature and hindered bacterial growth. But it can also create circumstances for 

anaerobic bacteria and cause more drip in the product (Margeirsson et al., 2010; 

Lauzon et al., 2010; Olafsson, 1999). 

 

According to distributer AgA Gas in Iceland dry ice is both sold in small pallets or 

liquid in metal tanks and kept under pressure. Because of this an exact pricing of dry 

ice is a complex calculation. It depends on the volume being bought, and if bought in 

liquid form, how good each company’s equipment is.  

 

Not all companies use dry ice. Some never use it, some use it in every shipment and 

others only during summer. The volume used in each box also differs. Around 40-60 

grams per 3 or 5-7 kg box is common but some use more.  

 

Pricing of dry ice is further addressed in chapter 3.3 Cost Analysis. 

2.6.3 Tubs 

Tubs come in many shapes and sizes. The most common size according to leading 

sales companies and exporters are 460 L PE tubs. PE stands for polyethylene and is 

considered stronger and more durable then PUR tubs, polyurethane. PUR tubs are on 

the other hand better insulated than the PE tubs. 

 

Tubs are either for sale or rent. If a company owns the tubs, maintenance cost has to 

be added as well as the cost of keeping track of the tubs when shipped abroad. Many 

companies rent tubs. There are two companies that rent tubs in Iceland. 

Umbúðamiðlun has the biggest market share but only rents stripped tubs, i.e. with no 

lid, no plugs or rubber straps. These are all items that may be needed when 

transporting fresh product packed in slurry ice in tubs. iTub rents tubs with a lid, 

plugs and traps. Judging from conversations with both companies only iTub is willing 

and able to rent tubs for exporting fillets and loins in slurry ice. Rent cost for tubs is 

either calculated per day in rent or cost per kg of product. 
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When fillets and/or loins are packed in slurry ice the ice is put in the tub first. In a 460 

L tub, typically around 100 L of slurry ice are used. The product is then either packed 

in basic plastic bags that are closed with a knot or a strap or the product is packed in a 

vacuumed bag. The product floats in the slurry ice so there is no significant pressure 

on it. Similar to when packing in EPS boxes, exporters can choose a bag that fits the 

needs of the buyer. Product/slurry ice ratio depends on the product temperature and is 

further addressed in chapter 2.6.4. 

   

Pricing of buying and renting tubs is further addressed in chapter 3 Methodology. 

2.6.4 Flake Ice and Slurry Ice 

The most common type of ice that is used when packing fresh fillets and loins in EPS-

boxes is flake ice. Slurry ice is a mixture of ice, salt and water. The salt brings the 

temperature of the slurry ice below zero degrees Celsius. Because of this property and 

because the slurry ice surrounds the product better it cools it down faster. 

Figure 12. Effect of different ice media, multiple types of slurry ice and pure flake ice, on whole gutted 

saithe (Matís, no date). 

Figure 12 shows the result of an experiment carried out by Matís on the cooling 

properties of different types of slurry ice vs. traditional flake ice. The cooling rate of 

gutted saithe weighing around 1.5-2.0 kg was measured. The cooling rate obtained 

using all the different slurry ice types was superior compared to using flake ice 

(Matís, no date). 
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Calculations found in Matis report 07-16 (Margeirsson et al., 2016), that are a part of 

the AVS supported project Optimization of Fresh Fish Transport mentioned in the 

introduction of this thesis, show that the amount of slurry ice needed when packing 

product in a tub depends on both product packing temperature and the ambient 

storage temperature, see Figure 13. 

  

Figure 13. Volume of fish and slurry ice (SI) in a 460 L PE tub. Three different scenarios where 

product temperature is kept at –1 °C for 4 days with an ambient temperature from –1 °C to 5 °C. The 

thick blue line corresponds to the thick dotted red line. The salt content and ice ratio of the slurry ice is 

assumed to 1.2% and 35%, respectively. 

As expected more slurry ice is needed when product temperature at packaging is 

higher. If product temperature is high slurry ice can be used to bring the temperature 

down and then measured, and more slurry ice added if needed before product is 

shipped.  

 

The cost of buying and producing flake ice can vary significantly. When buying ice at 

the harbour or from a company that produces ice it costs around 0.02 EUR/kg (3.0 

ISK/kg). Many companies have their own ice machines, both for flake and slurry ice. 

According to ice machine retailer’s production cost per kg flake ice can be around 

0.01 EUR/kg (1.7 ISK/kg). Cost of buying the machine is not taken into account, only 

energy to produce the ice. About the same cost can be used when calculating slurry 

ice. The energy used amounts for bulk of the cost according to a slurry ice machine 

retailer, as little salt is needed or seawater used. Therefore, the production cost mostly 
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depends on how much of ice is put into the slurry mix. Around 30-35% ice is a 

common mixture which adds up to a cost of 0.04 EUR/L (0.6 ISK/kg). 

2.7 Carbon Footprint 

Research shows that carbon footprint per kg is much lower when using sea freight 

than air freight. Research also indicates that the use of tubs has a lower carbon 

footprint than EPS-boxes, with recycling of EPS-boxes and reuse of tubs taken into 

account (Margeirsson et al., 2012a). 

 

Figure 14. Carbon footprint (Kg CO2) for haddock loins shipped from Iceland to United Kingdom. 

Recycling of EPS-boxes taken into account and reuse tubs and shipping back to Iceland. Sea-Trad 5 kg 

(loins packed in EPS box), Sea-Tub, IP (loins packed in individual vacuum-packs and stored in slurry 

ice), Air-Trad 5 kg (loins packed in EPS box), Air-IP 12 kg (loins packed in individual packs in a 12 kg 

EPS-box)(Margeirsson et. al., 2012a). 

Further research to confirm this result is needed as was noted by Margeirsson et al. 

(2012a); "Because of time limitations, and because all data cannot be gathered, some 

assumptions had to be made. It is highly important to keep that in mind when viewing 

the final results, because they might be subjective to some extent...With extended 

time frame a full scale LCA could be made with even more accurate results for 

selected projects." 

 

Total carbon footprint per kg is also linked directly to a tub’s lifetime and the volume 

of product going in. For how long can the tub be reused and how much product goes 

in every time? Further research is needed to answer those questions.  
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2.8 Cooling and Product Life Time 

Cooling is a key factor in securing quality of white fish as well as product life time. A 

summary of research data on cod and haddock shows a direct link between product 

temperature from packing and shelf life (Lauzon et. al., 2010b). 

 

Figure 15. Effect of temperature on storage life of cod and haddock products (Lauzon et al., 2010b). 

Because the initial freezing point of cod for example is −0.91 °C (Rahman, 2009) the 

product can be chilled well below the freezing point of water which slows down 

spoilage and elongates storage life. Fluctuations of product temperature during 

transportation can reduce storage life (Margeirsson, 2012b) and ambient temperature 

during sea transport has shown to be more steady (Pálsson and Gissurarson, 2015; 

Margeirsson, 2012b) 

 

Margeirsson et al. (2012a) showed that cod loins packed at 3-7 °C took 2-4 hours to 

cool below 0 °C in slurry ice in a tub. The same product packed in EPS-boxes with 

flake ice never went below 0 °C and was above 1 °C most of the storage time. The 

slurry ice therefore substituted the lack of product precooling.  
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Figure 16. Average Torry freshness scores (Margeirsson et al.,2012a). Legends: Sea; simulated sea 

transport conditions, Trad; traditional packing method in EPS-boxes, Air; simulated air transport 

conditions, IP; individually packed. 

In the experiment cod loins packed in slurry ice had a storage life of 11-12 days, 

according to sensory evaluation, compared to 8-9 days for the same product packed in 

EPS-boxes with flake ice, see Figure 16.    
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3 Methodology 

Results in chapter 4.1 are based on data from Statistics Iceland. Data that is not 

available online at statice.is was specially bought from Statistics Iceland by Matís at 

author’s request. The data shows more detailed export data by transportation method. 

Data used in chapter 2.2 is available online at statice.is.  

 

Results in chapter 4.2 are a summary of results found in Matís report 11-16 

(Karlsdottir et al., 2016). Author worked with Matís and Sæplast/Tempra on several 

different quality and shelf life experiments where traditional packaging, EPS-boxes 

and flake ice, was compared to packing product in tubs filled with slurry ice. The 

experiments were also a part of the AVS supported project Optimization of Fresh Fish 

Transport. Chapter 4.2 outlines those results. Detailed information about methods and 

results can be found in the main report (Karlsdóttir et al., 2016). The main results are 

outlined in this thesis because author was a part of the work (part of MSc project) and 

the results support evaluation on whether tubs are suitable choice for fresh fish 

transport (fillets and loins).   

  

Chapter 4.3 Cost Analysis was the author’s main work in AVS supported project 

Optimization of Fresh Fish Transport and the main research for this thesis. 

Determining an exact cost for packaging is a difficult task. Most companies have a list 

price but the end price is always a negotiation between seller and buyer. In this thesis 

prices are compared for big buyers, the larger exporting companies. According to 

information from those companies they focus their fresh fish exports more and more 

on sea freight. Prices may therefore not reflect the cost for smaller companies that 

could be higher. When determining cost list prices were used and then discount added 

according to information from seller. This is done to get as close to the real cost as 

possible, as the real cost can be as much as 30% lower than the list price. Prices are 

from the leading or one of the leading companies for each product; Sæplast, Tempra, 

Samhentir, AgA Gas, Frost and Ísgel.  The aim of the analysis is to outline the bigger 

picture and the packaging used in the cost analyses is "industry standard". Other 

options are available. 
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Prices for tub rental are from iTub. Because there is no real experience on tub rental 

for fillet and loins two types of pricing are demonstrated. First there is rent/day. 90 

ISK/day or 0.64 EUR/day. According to iTub 28 days is the estimated circle time; 

Iceland - France - Iceland. Second pricing is rent/kg product. 7 ISK/kg or 0.049 EUR. 

As displayed in tables Apx 4 and Apx 5 in appendix 1, washing, handling and back 

freight is included in this price. It differs between shipping companies how much is 

charged for back freight of empty tubs: 4.3-7.5 EUR. In these calculations 5 EUR is 

used. Cost of washing and handling (loading tubs onto a truck) also differs from the 

two tub rental companies that were interviewed. In these prices the cost is 5 EUR/tub 

which is in the middle (4.5-5.5 EUR). 

 

Final price, as with every other cost factor, would be a contract matter between 

supplier and exporter. The aim is to get as close to the real price as possible.  

 

Calculations regarding packaging cost where done by using information found in 

chapter 2.6 and under chapters, about numbers of boxes and rows, packaging methods 

and cost of dry ice, ice and slurry ice. When determining ratio of EPS-boxes used in 

bigger scale calculations in chapter 4.3.3 the sales ratio found in chapter 2.6.1 was 

used. The most sold boxes (number of boxes) in 2014 were 5-7 kg (51%), 3 kg (30%) 

and 13 kg (8%). Combined, these three boxes account for 89% of sales. Between 

those three types the ratio is 5-7 kg (57%), 13 kg (34%) and 3 kg (9%) = 100%. 

Exporters pack 30 pounds in 13 kg boxes so the weight of product going in is 13.6 kg. 

   

After conversations with producers of ice and slurry ice machines, Frost and Thor-Ice, 

the figure used in calculations for ice and slurry ice was 0.02 EUR/kg ice and 0.01 

EUR/L slurry ice (1.7 ISK/0.6 ISK). 

 

Prices for transportation are from the three shipping companies that transport fresh 

fish; Eimskip, Samskip and Smyril-Line. Prices are from dock in Iceland to buyer in 

Boulogne-Sur-Mer; load on ship, unload, truck, buyer.  

 

Like with other prices it is hard or undoable to name one right price. It is always a 

contract matter between exporter and transporter based on volume and frequency. 

That being said these are the prices author got from each company. They could be 
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different between clients. The main aim of this thesis is not to compare prices 

between companies but to analyze shipping cost of different packaging solutions. 

Cost efficiency can be different from one packaging solution to another because of the 

different pricing between companies for example.  

 

Volume being shipped is the key. For smaller shipments though the pricing method 

can have an effect as mentioned. So the price used to calculate shipping cost does not 

change the cost ratio between each solution. It stays the same whether the cost is 100 

or 1000. Unless the volume each packaging solution carries is changed. Further 

outlines and difference in pricing is analyzed in chapter 4.3.2. 
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4 Results 

In this chapter the results of the current research are presented. Analyses of export 

data by transportation method and species, summary of research performed/carried 

out in cooperation with companies participating in the AVS funded project 

Optimization of fresh fish transport and cost analyses of packaging and transportation. 

4.1 Export from Iceland by Transportation Method 

In this subchapter export data regarding transportation is analyzed. This data was 

specially exported by Statistics Iceland for this thesis as explained in chapter 3. 

Traditionally most export of fresh demersal species has been whole gutted fish. That 

has changed over the last years due to factors outlined in chapter 2. Fillets and loins 

have traditionally been transported with air freight but whole fish with sea freight. 

That has also been changing as more and more fillets and loins are transported by sea 

(Statistics Iceland, undated-b). 

 

Figure 17. Export of fresh fish by processing and transportation 1997-2014. Green represents flight, 

blue ship. Dark colors fillets and light colors whole fish (Statistics Iceland, undated-b). 

The total volume of fresh fish export has dropped in recent years because less is being 

exported of whole fish, see Figure 17. The increased export of whole fish via ships, 

from 2004-2011, can be partly explained by fluctuation in total allowable catch 

(TAC) for haddock. Figure 17 shows that export of fillets and loins have increased in 

recent years.  
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Figure 18. Export of fresh fillets and loins by processing and transportation 1997-2014 (Statistics 

Iceland, undated-b). The green shows export via flight and blue via ship. The darker colors (dark 

green/dark blue) show export of loins and the lighter colors of fillets. Note that Directorate of Customs 

did not categorize loins separately from fillets until 2008.   

Figure 18 shows the development for fresh fillets and loins. What used to be an air 

freight industry a decade ago is now around 45% by sea freight. 

 

Figure 19. Export of fresh fillets and loins by sea transport and species 1997-2014 (Statistics Iceland, 

undated-b). 

Figure 19 breaks down sea transportation of fillets and loins from Iceland even more. 

It shows export of main species in thousands of tonnes. In the early stages more 

volume of haddock was being shipped than cod.  Since 2009 it has been mostly cod 
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that is shipped to Europe. In 2013 and 2014 cod accounted for 76% of volume of 

fresh fillets and loins exported via ship (Statistics Iceland, undated-b). 

 

Figure 20. Export of fresh fillets and loins (all species) by transportation methods to main markets from 

Iceland 2013-2014 (Statistics Iceland, undated-b). The green shows export via flight and blue via ship. 

The darker colors (dark green/dark blue) show export of loins and the lighter colors of fillets.   

Figure 20 shows which transportation methods exporters use to reach main markets 

for fillets and loins in Europe. Bulk of the sea transport of fillets and loins goes to 

France and Britain. 89% of all fillets and loins transported in 2014 went to these two 

markets. Figures 19 and 20 show that 75% of sea transported fillets and loins are cod 

and 89% of total volume (all species) goes to France and Britain.  

4.2 Product Life Time 

This chapter focuses on the main results of four different experiments done in 

cooperation with Matís and Sæplast/Tempra on quality and shelf life of white fish 

fillets and loins (Karlsdottir et al., 2016). Traditional packaging, EPS-boxes and flake 

ice, was compared to packing product in tubs filled with slurry ice. The experiments 

were also a part of AVS supported project Optimization of Fresh Fish Transport. The 

aim of the research was to optimize packaging methods for fresh fillets and loins for 

sea freight.  
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Table 1. Overview of research on effect of different types of packaging and temperature on quality and 

storage life of white fish fillets and loins. FI = flake ice, SI = slurry ice, EPS = Expanded polystyrene 

boxes, EPS+H = Expanded polystyrene boxes with drainage holes on the box, Tub = 460 L PE tub 

filled with slurry ice, IP = individual packing, Colors = groups with same/similar storage temperature. 

 Group Packaging Planed initial 

product temp. 

°C 

Repacking 

 

Planned storage 

temperature 

°C 

 

 

Experiment 

1 

Oct 2014 

Haddock 

fillets 

A 5 kg EPS (FI) +1 °C No +4 °C for 4 days +1 °C 

remaining time 

B* 5 kg EPS (SI) -1 °C No +4 °C for 4 days +1 °C 

remaining time 

C Vacuum IP in tub 

with SI 

-1 °C No -1 °C throughout 

D 5 kg plastic bag 

in tub with SI 

-1 °C No -1 °C throughout 

E 5 kg plastic bag 

in tub with SI 

-1 °C Packed in EPS (FI) 

after 4 days 

-1 °C for 4 days +4 °C 

remaining time 

 

 

 

Experiment 

2 

Nov 2014 

Cod loins 

A 5 kg EPS (FI) +2-4 °C No -1°C for 5 days +1 °C 

remaining time 

B Vacuum IP in tub 

with SI 

-1 °C Packed in EPS (FI) 

after 5 days 

-1 °C throughout 

C Vacuum IP in tub 

with SI +load 

-1 °C Packed in EPS (FI) 

after 5 days 

-1°C for 5 days +1 °C 

remaining time 

D Vacuum IP in tub 

with SI 

+2-4 °C Packed in EPS (FI) 

after 5 days 

-1°C for 5 days +1 °C 

remaining time 

E** 10 kg plastic bag 

in tub with SI 

-1 °C Packed in EPS (FI) 

after 5 days 

-1°C for 5 days +1 °C 

remaining time 

      

 

 

Experiment 

3 

Jan 2015 

Cod fillets 

A 5 kg EPS+H (FI) -0,6 °C No -1°C for 4 days +1 °C 

remaining time 

B 5 kg EPS+H (FI) -0,6 °C No 1 °C throughout 

C Vacuum IP in tub 

with SI 

-0,6 °C No 1 °C throughout 

D 5 kg EPS +FI -0,6 °C No -1°C for 4 days +1 °C 

remaining time 

 

 

 

Experiment 

5 

May 2015 

Cod loins 

A 5 kg EPS +FI -1 °C No -1 °C throughout 

B 5 kg EPS+H (FI) +2-4 °C No -1°C for 5 days +2-4°C 

remaining time 

C 5 kg plastic bag 

in tub with SI 

-1 °C No -1°C for 5 days +2-4°C 

remaining time 

D 5 kg plastic bag 

in tub with SI 

+2-4 °C No -1°C for 5 days +2-4°C 

remaining time 
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*Group B was damaged because fillets were soaked in slurry ice. 

**Group E was only for drip measurements and was not evaluated further.   

***Experiment 4 was presented separately in a closed Matis report. 

Table 1 shows an overview of storage life experiments where physical, chemical and 

microbiological properties of white fish fillets and loins were measured. Experiment 1 

was a pre-trial, in experiment 2 there was a problem with storage temperature for the 

first five days where ambient temperature was -2.5 °C and product temperature as low 

as 1.5 °C. Experiments 3 and 5 went according to the experimental setup. Experiment 

4 was analyzed in a separate and a closed report.       

Table 2. Main results of four different storage life researches on effect of packaging and temperature 

on white fish fillets and loins. EPS = Expanded polystyrene boxes, EPS+H = Expanded polystyrene 

boxes + holes on the box, Tub = 460 L PE tub filled with slurry ice, Colors = groups with same storage 

temperature. 

 Group Planed initial 

product temp. 

°C 

Average 
product temp. 

throughout (°C) 

Storage life (days) 
by sensory 

evaluation (Torry) 

Experiment 1 

Oct 2014 

Haddock 

fillets 

A (EPS) +1 °C +2.9 ± 1,1 6.5 

C (Tub) -1 °C -0.3 ± 0,2 >11 

D (Tub) -1 °C +0.8 ±1,2 9.8 

E  (Tub) -1 °C -0.5 ± 0,4 10 

  
Experiment 2 

Nov 2014 

Cod loins 

A (EPS) +2-4 °C NA* >10 

B (Tub) -1 °C -1.0 ± 0,2 <13 

C (Tub) -1 °C -0.6 ±0,2 <12 

D (Tub) +2-4 °C +0.1 ±1.0 >10 

  
Experiment 3 

Jan 2015 

Cod fillets 

A (EPS+H) -0,6 °C -0.1 ±0.5 8,5 

B (EPS+H) -0,6 °C 0.2 ±0.3 8 

C (Tub) -0,6 °C -0.5 ±0.1 >10 

D (EPS) -0,6 °C -1.1 ±0.3 9.5 

  
Experiment 5 

May 2015 

Cod loins 

A (EPS) -1 °C -0.5 ±0.2 10 

B (EPS+H) +2-4 °C -0.0 ±0.5 10 

C (Tub) -1 °C -0.4 ±1.0 12 

D (Tub) +2-4 °C -0.7 ±0.4 12 
*Temperature loggers for group A lost 

The main results show that precooling of the product before packing is vital to quality 

and storage life as well as low and steady temperature throughout the storage time. 

The SI amended for lack of precooling and product temperature was more stable in 

SI. The research indicates that packing product in tubs and slurry ice has a positive 

effect on storage life compared to EPS-boxes and FI (r = 0.67; p = 0.005). The 

research also indicates that hindering access of oxygen to the product by packing it in 

slurry ice contributes to longer storage life. Most common bacteria that contribute to 
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spoilage in fish are aerobic, like Shewanella putrefaciens. In experiments 3 and 5 drip 

was lower in groups that were stored in SI. The groups had a similar score on the 

Torry-scale for the first 5-7 days. After that time the better chilled groups usually 

scored higher.  

 

Figure 21. Product temperature during experiment 3. A and D store in same temp. and B and C in same 

temp. SI = slurry ice, EPS = Expanded polystyrene boxes, EPS+H = Expanded polystyrene boxes + 

holes on the box, Tub = 460 L PE tub filled with slurry ice, IP = individual packaging. 

Product temperature was lowest in the SI (C) throughout the storage time. Even 

though the tub was stored at a higher temperature for the first four days then A and D. 

As shown in table 2 group C (tub) had nearly two days longer storage life than B 

(EPS+H). Both stored at 1 °C. Temperature also rose slower in a fully sealed EPS 

compared to EPS with holes. The product also had a one day longer storage life. 
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Figure 22. Product temperature during experiment 5. Stored at -1 and B, C and D in same temp. SI = 

slurry ice, EPS = Expanded polystyrene boxes, EPS+H = Expanded polystyrene boxes + holes on the 

box, Tub = 460 L PE tub filled with slurry ice, IP = individual packaging. 

Figure 22 shows like 21 that the groups stored in tubs were at a lower temperature 

than groups stored in EPS with drainage holes under the same ambient conditions. 

Figure 22 also shows that the SI ice amends for lack of precooling. The groups stored 

in SI had longer storage life then the other groups, even group A that was precooled 

and stored in a closed EPS throughout.  

 

Group C was supercilled before packing in SI but group D was not. As Figure 22 

shows the product temperature for both groups is below zero within hours. In 

comparisons groups A and B (EPS) take much longer time to cool down, even though 

A was superchilled and both groups stored at -1°C for the first 5 days.  Product 

temperature for D is even lower but that is most likely due to different positions in the 

SI. Temperature can be lower in the lower half of the tub where salt concentration is 

higher. That would not be the case during conventional transport due to motion and 

blending of the SI. That also explains the temperature drop in groups C and D on days 

6 and 8. Samples were taken on those days and the SI mixed.     
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4.3 Cost Analysis  

In this chapter cost of packaging and transporting fresh fish from Iceland to 

Boulogne-sur-Mer in France is analyzed. As underlined in chapters 2.2, 2.3 and 4.1 

France is the biggest market for Icelandic fresh fillets and loins. Cost of using 

traditional methods (expanded polystyrene boxes) is compared to 460 L PE tubs. As 

described in chapter 3 cost is calculated from formal list price. Common discount, 

according to the leading manufacturing and sales companies, is applied. 

 

Most prices are only available in ISK. Packaging cost was calculated in ISK and then 

converted into EUR on the mid-rate currency 140.1 ISK/1 EUR (12.05.2016).  

4.3.1 EPS Boxes 

As described in chapter 2.6.1 the most common way of packaging, and thus items 

factoring into cost, is an EPS box and lid, plastic film and ice. Calculations for dry ice 

are separate in chapter 4.3.2.  

Table 3. Packaging of fresh fillets or loins in EPS boxes. List price and 30% discount which is common 

for bigger customers. Product prices are only available in ISK and then converted to EUR. E.W = extra 

weight.  

Packaging (EPS) ISK/kg EUR/kg 
ISK/kg 
 (-30%) 

EUR/kg  
(-30%) 

3 kg (3kg product - 4% e.w) 66.22 0.47 46.49 0.33 

5-7 kg (5kg product - 4% e.w) 40.76 0.29 28.63 0.20 

13 kg (13.6 kg product - 4% e.w) 31.55 0.22 21.18 0.15 

 

Table 4 shows packaging cost per kilogram. More detailed calculations like number 

of boxes in a row, on a pallet or in a container or a trailer can be found in tables Apx 

1, 2 and 3 in appendix 1. As described in chapter 3 number of boxes on each pallet is 

based on conversations with two leading export companies in Iceland. Maximum 

number was used. Some companies stack lower on each pallet. In each box is an 

excess weight of 4%. As stated in chapter 2.6.1 it is not uncommon that mass buyers 

get 30% discount. From here on the discount price will be used when comparing 

cost in order to draw a more realistic picture of packaging cost. 
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Table 4. Packaging cost of different sizes of EPS boxes. E.W = extra weight. 

Packaging   
EPS boxes 

1  euro pallet 
40 ft. container 
(euro pallets) 

45 ft. Trailer  
(euro pallets) 

Product 
(kg) 

Price 
(EUR) 

Product 
(kg) 

Price 
(EUR) 

Product 
(kg) 

Price 
(EUR) 

3 kg (3 kg product - 4% e.w) 449 149 10,333 3.429 14,826 4.919 

5-7 kg (5 kg product - 4% e.w) 608 124 13,993 2.860 17,644 3.606 

13 kg (13.6 kg product - 4% e.w) 735 111 16,916 2.558 19,123 2.891 

 

Table 5 presents examples of how product volume and cost differs from box sizes and 

containers (40 ft. reefer or 45 ft. trailer). Volume in the trailer is limited by the 

maximum weight allowed on roads in France, 22.5 MT. With that limit it is possible 

to load 33 pallets with 3 kg boxes (33 is max number of pallets), 29 pallets when 

using 5-7 kg boxes and 26 pallets when using 13 kg boxes. Maximum road weight is 

not reached when loading a 40 ft. container with these box sizes.  

This weight restriction does not change the packaging cost per kilogram. But it 

has an impact on transportation cost that is further analyzed in chapter 4.3.6. 

4.3.2 Dry Ice 

Dry ice is used as explained in chapter 2.6.2. Like most other prices it is difficult to 

name one right price because it depends on the volume being bought. For those 

calculations there are two different prices. One for smaller exporters and one for 

bigger exporters. A small or medium sized exporter that buys dry ice pallets is likely 

to pay around 1.8-2.0 EUR/kg (250-280 ISK/kg). A large exporter that buys in liquid 

form is likely to pay around 1.3-1.5 EUR/kg (180-210 ISK/kg).  

  

The volume of dry ice used in each box is based on information from one of Iceland’s 

leading export companies. Some companies use more, which quickly increases cost. 

Table 5. Packaging of fresh fillets or loins with dry ice. Lower price demonstrates cost for larger 

costumers.  

Packaging  EPS with dry ice Without dry ice 
Dry ice (1.3 

EUR/kg) 
Dry ice (1.8 

EUR/kg) 

EUR/kg EUR/kg EUR/kg 

3 kg (50 g dry ice) 0.33 0.35 0.36 

5-7 kg (60 g dry ice) 0.20 0.22 0.23 

13 kg (150 g dry ice) 0.15 0.17 0.17 
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Table 6 shows cost added when using dry ice. Cost builds up fast when volume of dry 

ice increases. Volume and price of dry ice in table 3 would be considered at the lower 

end. For example, a small buyer could get a price of 2.1 EUR/kg. If he uses 100g per 

box, the packaging cost would rise from 0.36 to 0.42 EUR/kg. When counting by the 

tonne cost increases rapidly. This cost analysis does not take into consideration 

possible value added to product by elongated shelf life due to lower temperature 

during transportation, which is the main goal when using dry ice.   

4.3.3 460 L Tubs (PE) 

Tubs are traditionally used to store and transport whole fresh fish as described in 

chapter 2.6.2. Some experiments have previously been performed as described in 

chapter 2.8 and shown promise. Packaging of fillets or loins in tubs is also described 

in chapter 2.6.2. Items factoring into cost are rental, plastic bags for product, magnum 

bags to cover the inside of the tub and slurry ice. Additional cost like washing, 

handling and freight back to Iceland are also taken into account in price EUR/kg. An 

example of investment in tubs is separate in chapter 4.3.5. 

Table 6. Packaging of fresh fillets or loins in a tub. Product is put in a plastic bag that floats in the 

slurry ice. 

Packaging into 460 L PE tub kg/% 

Product weight (3% e.w.) 309 

Tub weight 51 

Slurry ice weight 120 

Product + Slurry ice weight 429 

Slurry ice in tub 28.0% 

Total weight 480 

% product of total weight 64.4% 

 

Table 7 shows the way product is packed into a tub in following calculations. Volume 

of product and slurry ice is based on results of experiments outlined in chapter 2.6.4 

and 4.2. Excess weight is 3% compared 4% in EPS boxes. Due to results regarding 

drip in chapter 4.2; drip in every experiment was less when product was packed in 

slurry ice than EPS boxes. The product weight shown in table 7 (309 kg) is a key 

factor when calculating packaging and transportation cost.  
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Table 7. Packaging cost of using tubs by two different types of rental price when shipping product from 

Iceland to BSM in France. First list price is displayed and then 30% discount of plastic (not rent). 

Packaing in tubs (460 L) ISK/kg EUR/kg 
ISK/kg 
(-30%) 

EUR/kg 
(-30%) 

Rent/day (309 kg product - 3% e.w) 15.95 0.11 12.47 0.09 

Rent/kg (309 kg product - 3% e.w) 14.79 0.10 11.56 0.08 

 

Table 8 shows cost of packing product in tubs in ISK and EUR when renting from 

iTub. Explications can be found in chapter 3 and more detailed calculations can be 

found in tables Apx 4 and 5 in appendix 1. This price includes lids, tabs and rubber 

straps which are necessary when transporting product in slurry ice. 30% discount is 

given of plastic product and magnum bags to illustrate a more realistic pricing. The 

discount does not apply to the rental price. The discount price, EUR/kg, is the price 

that is used in further calculations.  

4.3.4 Boxes vs. Tubs 

Cost differs quite a lot from one packaging solution to another. The cost is higher 

when using EPS boxes than tubs.  

 
Figure 23. Cost EUR/kg of different packaging solutions. 30% discount from list price is added like a 

volume costumer would get. Red columns are for cost of packaging with dry ice.  

Figure 23 shows packaging cost EUR/kg. The 5-7 kg box is the most used size when 

exporting fresh fillets or loins. It costs almost three times as much to pack each kg in 

that type of box compared to a tub (EUR/kg) and even more when dry ice is added. 
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Figure 23 tells only half the story as cost of transportation has to be taken into account 

to get the full picture of unit cost (Chapter 4.3.6). 

 

These prices are adapted to leading exporters and biggest customers regarding 

packaging supplies. For smaller costumers packaging price is most likely higher. The 

price for tubs is less likely to differ as much. So the difference could be even greater 

for smaller exporting companies  

4.3.5 Investing in Tubs 

Exporting companies can of course buy their own tubs and some do when 

transporting whole fresh fish. With an investment in tubs however comes additional 

work, repair cost and the possibility of losing or damaging them. That cost will not be 

analyzed specially in this thesis. There are many different scenarios and shipping 

chains for different companies. If an exporter is shipping from A to B in a closed 

chain where safety of the tubs and return can be guaranteed buying them could be a 

cost efficient choice.  

 

As an example: a company buys 100 tubs. According to Sæplast, a leading tub 

manufacturer in Iceland, around 10% discount is likely to be given. The company 

uses the tubs to pack and export 10 tonnes a week. 

Table 8. Cost of buying 100 tubs with lids, plugs and rubber bands. 

460 L tubs EUR 

100 tubs  25,870 

100 lids 11,221 

400 plugs 696 

400 rubber bands 830 

Total 38,617 

 

If that company packs 34% of those 10 tonnes in 3 kg boxes, 57% in 5-7 boxes and 

9% in 13 kg boxes, it would cost 2429 EUR when using the price EUR/kg found in 

table 4. The ratio of boxes used is the same as the sales figures found in chapter 3. 

Without any additional cost or interest, it would take the company 16 months to pay 

up the investment if it paid the same amount it would spend on boxes. After that the 

company owns the tubs. As already mentioned other cost has to be taken into 

consideration but in a closed chain the savings could be significant.    
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4.3.6 Transportation and Total Cost 

In this chapter transportation cost is analyzed and packaging cost from chapter 4.3.1 

added to find out total cost. As outlined in chapter 2.5 there are three companies that 

transport fresh fish with ships; Smyril-Line, Eimskip, Samskip. The pricing method 

for each company is different as mentioned in chapter 2. This makes it necessary to 

compare cost for each of them separately. Some exporters ship a small number of 

pallets. As do the larger ones but also full containers or trailers. Pricing for both will 

be displayed but few send single pallets like demonstrated in this chapter. Single 

pallet shipments are demonstrated to show the difference of cost efficiency between 

small and large shipments and because of the different pricing methods. Because of 

them it varies from one company to another how cost efficient it is to ship boxes and 

tubs. 

4.3.6.1 Smyril Line 

Smyril-Line charges for full trailers (4500 EUR+fees) or per kilogram of product 

(0.49-0.51 EUR/kg + fees). Standard fees and weight connected fees are added and 

further information can be found in appendix 2. When shipping smaller loads the 

transportation cost is the same regardless of what packaging solution is used. 

Difference in total cost EUR/kg is due to different packaging cost. The difference in 

transportation cost shown in table 10 is due to different product volumes considered. 

Table 9. Cost of packaging and transporting product from Iceland to BSM. Ship to Denmark and truck 

to BSM in France. Two tubs are chosen compared to one pallet with EPS boxes to have a similar 

product weight. Price EUR/kg only differs due to packaging cost as Smyril-Line charges by product 

weight in case of smaller shipments. 

Smyril Line: SEY til BSM 
Product 

(kg) 
Packaging 
(EUR/kg) 

Transport 
(EUR/kg) 

Total cost 
(EUR/kg) 

1 Euro-pallet (3 kg EPS) 449 0.33 0.83 1.16 

1 Euro-pallet (5-7 kg EPS) 608 0.20 0.75 0.95 

1 Euro-pallet (13 kg EPS) 703 0.15 0.71 0.87 

2 tub (EUR/day) 618 0.09 0.75 0.84 

2 tub (EUR/kg) 618 0.08 0.75 0.83 

  

Table 10 shows cost for packaging and transporting product from Seyðisfjörður 

harbour in Iceland to buyer in BSM France. Product is unloaded in Denmark and 

driven to France. Total cost is the lowest when using tubs because packaging cost is 

lower and transportation cost the same. Low volume causes higher transportation cost 

per kilogram than for larger shipments. Because as mentioned earlier, some fees are 

standard and others are connected to weight.  
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Table 10. Cost of packaging and transporting product from Iceland to BSM in France. Product goes to 

Denmark with ship and truck to BSM. Maximum road weight (22.5 MT) is a limiting factor.  

Smyril Line: SEY til BSM 
Product 

(kg) 
Total 
(kg) 

Packaging 
(EUR/kg) 

Transpor
t 

(EUR/kg) 

Total  
(EUR/kg) 

3 kg EPS - 33 Euro-pallets 14,826 20,257 0.33 0.32 0.66 

5-7 kg EPS - 29 Euro-pallets 17,644 22,384 0.20 0.27 0.48 

13 kg EPS - 26 Euro-pallets 18,279 22,162 0.15 0.25 0.41 

Tub (EUR/day) - 46 pcs 14,214 22,080 0.09 0.34 0.43 

Tub (EUR/kg) - 46 pcs 14,214 22,080 0.08 0.34 0.42 

 

Table 11 shows the cost of shipping a full trailer from Seyðisfjörður harbour in 

Iceland to buyer in BSM France with Smyril Line. Trailer is unloaded in Denmark 

and driven to France. When using a 45 ft. trailer the transportation cost is highest for 

tubs. Total cost however is similar when using 13 kg EPS boxes and tubs (EUR/kg). 

As pointed out in chapter 2.6.1 one of the main exporters of fresh fillets and loins to 

France uses almost only 3 and 5-7 kg boxes in that market. Comparison to those types 

of boxes would be more accurate. The tubs are much heavier and thus transportation 

becomes less cost efficient. Because of road weight limits it is only possible to load 

22.5 MT in a trailer. Full units (pallets or tubs) are used in this calculation. Adding the 

47th tub would put total weight over 22.5 MT. However, it would be possible to half 

fill it and stay under the limit. That would lower the transportation but not alter the 

big picture. Same goes for 5-7 kg and 13 kg boxes. It would be possible to add a few 

boxes. 

4.3.6.2 Eimskip 

Eimskip charges per pallet (560 EUR) and tub (485 EUR) for smaller shipments. 

When a certain number of pallets is reached they charge for a full container (4414 

EUR). As mentioned before: prices are a negotiation matter. Further information can 

be found in appendix 2. (Since calculations were done price of sea freight has 

increased 3%). 

As mentioned in chapter 2.5 Immingham UK is a key harbour for fresh fish transport 

from Iceland to BSM France. Almost every shipment is unloaded from the container 

and onto trucks. This affects transportation options as displayed in tables 13 and 14 

below. This does also affect transportation cost of smaller shipments pallets vs. tubs 

as shown in table 12. 
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Table 11. Cost of packaging and transporting product from Iceland to BSM. Ship to Immingham UK 

and truck to BSM in France. 4 tubs are chosen compared to 1 pallet because it costs the same to 

transport with truck. Most costumers utilize that according to Eimskip. 

Eimskip: REY-IMM-BSM 
Product 

(kg) 
Packaging 
(EUR/kg) 

Transport 
(EUR/kg) 

Total cost 
(EUR/kg) 

1 Euro-pallet (3 kg EPS) 449 0.33 1.25 1.58 

1 Euro-pallet (5-7 kg EPS) 608 0.20 0.92 1.13 

1 Euro-pallet (13 kg EPS) 703 0.15 0.76 0.95 

4 tub (EUR/day) 1,236 0.09 0.57 0.65 

4 tub (EUR/kg) 1,236 0.08 0.57 0.65 
 

Table 12 shows the cost of packing and transporting smaller shipments from Iceland 

to BSM with Eimskip. When single pallets and tubs are unloaded onto trucks in 

Immingham almost the same price is charged for transporting 1 pallet as 4 tubs. 

Because the tubs are stacked they take the same floor space as the pallet. The first tub 

has a certain price and the three following are around 10% extra each. According to 

Eimskip most costumers utilize this. As a result, it is very cost efficient to send 

smaller shipments in tubs with Eimskip. 

Table 12. Cost of packaging and transporting product from Iceland to BSM. Ship to Immingham UK 

and truck to BSM in France. Maximum road weight (22.5 MT) is a limiting factor. 

Eimskip: REY-IMM-BSM 
Product 
(kg) 

Total 
(kg) 

Packaging 
(EUR/kg) 

Transport 
(EUR/kg) 

Total  
(EUR/kg) 

3 kg EPS - 23 Euro-pallets 10,333 14,118 0.33 0.43 0.76 

5-7 kg EPS - 23 Euro-pallets 13,993 17,753 0.20 0.32 0.52 

13 kg EPS - 23 Euro-pallets 16,170 19,605 0.15 0.26 0.42 

Tub (EUR/day) - 46 pcs 14,214 22,080 0.09 0.31 0.40 

Tub (EUR/kg) - 46 pcs 14,214 22,080 0.08 0.31 0.39 

 

Table 13 shows cost of packing and transporting the content of 40 ft. container where 

road weight limits (22.5 MT) are a limiting factor. According to both Eimskip and 

Samskip it is seldom that containers are shipped directly from Immingham to BSM. It 

is more expensive than to reload the product on to a truck. Table 13 shows that when 

road weight is a factor the transportation cost for 5-7 kg box (most common box) and 

tubs is similar. Transportation cost is lowest when using 13 kg box. Total cost 

however is the lowest when using tubs because of lower packaging cost. Some 

volume of fresh fish is shipped to Rotterdam and driven to BSM. When the product 

goes through Rotterdam the container is usually sent all the way. Pricing for shipment 

through Rotterdam would be similar to what is shown in table 10 with a 22.5 MT 

limit.   
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Table 13. Cost of packaging and transporting product from Iceland to BSM. Ship to Immingham UK 

and truck to BSM in France. Product is unloaded and put on trucks so maximum weight limit for the 

container can be utilized. 

Eimskip: REY-IMM-BSM 
Product 
(kg) 

Total 
(kg) 

Packaging 
(EUR/kg) 

Transport 
(EUR/kg) 

Total  
(EUR/kg) 

3 kg EPS - 23 Euro-pallets 10,333 14,118 0.33 0.43 0.76 

5-7 kg EPS - 23 Euro-pallets 13,993 17,753 0.20 0.32 0.52 

13 kg EPS - 23 Euro-pallets 16,170 19,605 0.15 0.26 0.42 

Tub (EUR/day) - 59 pcs 18,231 28,320 0.09 0.24 0.33 

Tub (EUR/kg) - 59 pcs 18,231 28,320 0.08 0.24 0.32 

 

Table 14 shows cost of packing and transporting the content of 40 ft. container when 

the product is unloaded from the container and stacked on trucks. This is most often 

the case when transporting fresh fish from Immingham. That makes it possible to 

utilize the containers’ weight limit (28.5 MT). When doing so transportation cost for 

tubs is lowered considerably making total cost for tubs the lowest.  

 

This could mean that more trucks are needed to transport the product on land, which 

could raise cost. How much is uncertain. According to Samskip it would not raise cost 

even though an extra truck would be needed. Still, if this would raise cost it is 

unlikely to change the big picture. Tubs would still be the most cost efficient.   

4.3.6.3 Samskip 

Samskip charges per pallet (403 EUR) or 2 tubs (403 EUR) in smaller shipments. 

When a certain number of pallets or tubs is reached they charge for a full container 

(4031 EUR). Unlike Eimskip, Samskip does not offer the same type of pricing 

regarding pallets and tubs when transporting via truck from Immingham to BSM. 

Further information can be found in appendix 2. 

Table 14. Cost of packaging and transporting product from Iceland to BSM. Ship to Immingham UK 

and truck to BSM in France. 

Samskip: REY-IMM-BSM 
Product 
(kg) 

Packaging 
(EUR/kg) 

Transport 
(EUR/kg) 

Total cost 
(EUR/kg) 

1 Euro-pallet (3 kg EPS) 449 0.33 0.90 1.23 

1 Euro-pallet (5-7 kg EPS) 608 0.20 0.66 0.87 

1 Euro-pallet (13 kg EPS) 703 0.15 0.55 0.70 

2 tubs (EUR/day) 618 0.09 0.65 0.74 

2 tubs (EUR/kg) 618 0.08 0.65 0.73 
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Table 15 shows the cost of packing and transporting smaller shipments from Iceland 

to BSM with Samskip. The transportation and total cost is lowest when using 13 kg 

boxes. Again it is worth pointing out that 3 and 5-7 kg boxes are most common.  

Table 15. Cost of packaging and transporting product from Iceland to BSM. Ship to Immingham UK 

and truck to BSM in France. Maximum road weight (22.5 MT) is a limiting factor. 

Samskip: REY-IMM-BSM 
Product 
(kg) 

Total 
(kg) 

Packaging 
(EUR/kg) 

Transport 
(EUR/kg) 

Total  
(EUR/kg) 

3 kg EPS - 23 Euro-pallets 10,333 14,118 0.33 0.39 0.72 

5-7 kg EPS - 23 Euro-pallets 13,993 17,753 0.20 0.29 0.49 

13 kg EPS - 23 Euro-pallets 16,170 19,605 0.15 0.24 0.39 

Tub (EUR/day) - 46 pcs 14,214 22,080 0.09 0.28 0.37 

Tub (EUR/kg) - 46 pcs 14,214 22,080 0.08 0.28 0.37 

 

Table 16 shows cost of packing and transporting the content of 40 ft. container where 

road weight limits (22.5 MT) are a limiting factor. As with Eimskip, when the weight 

limit is 22.5 MT, the 13 kg box has the lowest transportation cost. And like in every 

table in this chapter tubs have the lowest total cost. 

Table 16. Cost of packaging and transporting product from Iceland to BSM. Ship to Immingham UK 

and truck to BSM in France. Product is unloaded and put on trucks so maximum weight limit for the 

container can be utilized. 

Samskip: REY-IMM-BSM 
Product 
(kg) 

Total 
(kg) 

Packaging 
(EUR/kg) 

Transport 
(EUR/kg) 

Total  
(EUR/kg) 

3 kg EPS - 23 Euro-pallets 10,333 14,118 0.33 0.39 0.72 

5-7 kg EPS - 23 Euro-pallets 13,993 17,753 0.20 0.29 0.49 

13 kg EPS - 23 Euro-pallets 16,170 19,605 0.15 0.24 0.39 

Tub (EUR/day) - 59 pcs 18,231 28,320 0.09 0.22 0.31 

Tub (EUR/kg) - 59 pcs 18,231 28,320 0.08 0.22 0.30 

 

Table 17 shows cost of packing and transporting the content of 40 ft. container when 

the product is unloaded from the container and stacked on trucks. That makes it 

possible to utilize the containers weight limit (28.5 MT) and lower transportation cost 

when using tubs significantly. 

4.3.7 Cost Summary 

When comparing packaging cost tubs are the most efficient. To add to that could be 

the potential value added with better cooling in slurry ice in tubs. Resulting in better 

quality and longer shelf life as results in chapter 4.2 and former results show and is 

outlined in chapter 2.8. 
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Figure 24. Columns (blue) show total export with ship of fresh fillets and loins from Iceland 2012-

2014. Lines show estimated cost of different packaging solutions with mixed usages of EPS boxes 

(according to sales numbers).   

Figure 24 shows estimated cost by different packaging solutions. The blue columns 

are the amount of fresh fillets and loins transported with ships from Iceland. The 

green line shows total cost if only using tubs (1-1.4 million EUR/year).  The red line 

estimates packaging cost (2.7-3.8 million EUR/year) when using the same mix of EPS 

boxes as described in chapter 2 (57% 5-7 kg, 43% 3 kg and 9% 13 kg). The red dotted 

line is cost (2.9-4.0 million EUR/year) of using the same mixture of boxes and dry ice 

(lower dry ice price in table 6). 

 

Note that these prices are customized to larger exporters. The total cost for using EPS 

and/or dry ice for all export is most likely higher. The price of renting tubs could be 

higher for smaller exporters but it is unlikely to differ as much.   
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Figure 25. Estimated packaging and transportation cost of fresh fillets and loins with ship to France 

2012-2014. Column shows volume in thousands of MT and lines cost in thousands of euros. Mixed 

usage of EPS boxes and transportation divided between companies 1-3. 

Figure 25 shows volume of fresh fillets and loins exported from Iceland to France 

with ships in 2012-2014. Results from tables 22, 13 and 17 are used in the 

calculations. Like in figure 24 the cost is calculated from a mixed usage of EPS 

boxes. The higher price for tubs (EUR/day) was used. When calculating 

transportation cost a rough estimated market share was used based on conversations 

with the companies; Smyril Line with 20% and Eimskip and Samskip with 40% each. 

The total cost of using tubs would be 19-29 thousand EUR a year compared to 36-48 

thousand using EPS.  

Figure 25 is a rough estimate. Part of the volume shown is transported through 

Rotterdam and driven in the containers, which would raise the green line (tubs). Then 

again most of the boxes sent to France are 3 and 5-7 kg that would raise the red line 

(EPS). 

When comparing transportation options there are a lot of different options. The main 

results are that when using trailers tubs are the least efficient regarding transportation 

cost because of road weight limits. Because of lower packaging cost the total cost is 

lowest when using tubs, significantly lower than for 3 and 5-7 kg boxes. Regarding 

full containers transportation cost can be lowered considerably when using tubs that 

are restacked in Immingham. When transporting EPS in a container volume is a 

limiting factor but weight when transporting tubs with fish and slurry ice.  
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5 Discussion and Conclusion 

Export of fresh fillets and loins with sea freight is growing fast as results in chapter 

4.1 show. In 2004 2.5 thousand tonnes were exported with ships as compared to 14.6 

thousand tonnes in 2014 (13% vs. 45% of yearly fresh fillets and loins export). 

Around 75% of export by sea in 2014 was cod fillets and loins and 89% of total 

volume of fillets and loins transported by sea went to France and Britain.  

 

Not all markets are open to "ship-fish" but nonetheless many exporters look at sea 

freight as the main opportunity for growth in fresh fish export (Jonsson, 2014). And it 

has grown in recent years as figure 18 shows (p 36). The great increase that has been 

in flights to and from Iceland in recent years has not been fully utilized because the 

peek in flight and export do not match; flights peak during summer but export of fresh 

fillets and loins in spring and fall/winter (Jonsson, 2014). Further increase in flights 

the whole year around this past year opens up further opportunities in fresh fish 

export. It is also possible that exporters are not yet utilizing new market opportunities 

that increase in locations from Iceland offers.  

 

In every storage life experiment done in the current project the groups stored in tubs 

and slurry ice came out better or as good as products packed in EPS. The research 

showed strong positive relations between packing product in SI and longer storage 

life (r = 0.67; p = 0.005). The research also showed, like studies have shown before, 

that the slurry ice cooled the product down much faster than flake ice and traditional 

packaging. Thus amending for the lack of precooling. That is positive news for 

processing companies that do not have equipment in their processing lines to securely 

decrease the fish temperature to around -1 to 0 °C before packaging. Few do in 

Iceland, perhaps only three companies. The research shows once again how important 

it is that the product is packed at the right temperature. 

 

According to calculations in chapter 3.3 it reduces cost/kg significantly to pack 

product in tubs compared to EPS-boxes. It is four times more expensive to pack each 

kg in a 3 kg EPS and nearly three times more expensive in a 5-7 kg EPS than in a 

rented tub. These differences increase even more when dry ice is used. Even though 
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the price of renting a tub is underestimated, which author is confident is not the case, 

and would be 30% higher, it would still be more cost efficient. Buying tubs could 

save exporters even more if they can secure safe handling and return of tubs. For 

example, when product is being shipped for A to B for repacking or further 

processing.  

 

When looking at transportation cost tubs are again more efficient then EPS in most 

cases. Two scenarios are especially interesting; smaller shipments with all three 

shipping companies and full containers that are reloaded onto trucks in Immingham. 

For smaller shipments the total price (EUR/kg) can be two to three time lower when 

using tubs than EPS (tables 11 and 14). If shipping with Samskip or Eimskip through 

Immingham to Bolougne-sur-Mer and utilizing the maximum weight of the container, 

the total unit cost can be half as much when using tubs compared to 3 kg EPS; 0.30-

0.32 EUR/kg compared to 0.73-0.76 EUR/kg.  

 

How much is it worth to reduce total cost per kg by half, increase quality and storage 

life by as much as two days and lower the carbon footprint considerably? Using tubs 

also gives exporters an option to pack product in final packaging that can be taken 

directly out of the slurry ice ready for sale.  

 

But there are some unanswered questions. Tubs will never fully replace EPS-boxes. 

EPS-boxes are handy and can go in every direction, box for box, and the exporter 

does not need to think about them again. The exporter may even be shipping product 

that is not sold so packing product in tubs would not be as "limber". If a reusable box 

system would be in place at the other end, in distribution center like BSM or 

Immingham, using tubs would be a more likely choice with further distribution in 

mind. That could also possibly lower the carbon footprint of the industry even more.  

 

The key question is; is the buyer willing to receive product in tubs and slurry ice? If 

the buyer is getting a better quality product and even at a lower price it could be a 

win-win situation worth looking at.  
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Appendices 

Appendix 1 

Table Apx 1. Calculations for product packed in 3 kg EPS boxes. Prices are in ISK. 

Packaging 3 kg EPS ISK g 

Box+lid 201.0 180.0 

Ice (1,7 ISK/kg) 1.4 800.0 

Plastic film (pcs) 4.3 10.0 

Product (4% excess weight) x 3,120.0 

Total 206.6 4,110.0 

Box mm   

With 265   

Length 400   

Hight 126   

  pcs   

Boxes in row (Euro pallet) 9   

Boxes in row (Indust. Pallet) 10   

  pcs pcs 

Boxes on pallet (Euro) 144 (16 rows) 

Boxes on pallet (Indust.) 160 (16 rows) 

  pcs pcs 

Boxes per container (Euro)  3,312 (23 pallets) 

Boxes per container (Indust.) 3,200 (20 pallets) 

Boxes per trailer (Euro) 4,752 (33 pallets) 

  ISK kg (+ pallet) 

Total per pallet (Euro) 29,752 592 (614) 

Total per pallet (Indust.) 33,058 658 (683) 

Product per pallet (Euro) x 449 

Product per pallet (Indust.) x 499 

Total per container (Euro) 684,292 13,612 (14,118) 

Total per container (Indust.) 661,152 13,152 (13,652) 

Total per trailer (Euro) 981,811 19,531 (20,257) 

Product per container (Euro) x 10,333 

Product per container (Indust.) x 9,984 

Product per trailer (Euro) x 14,826 

Packaging cost ISK/KG 66.2   
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Table Apx 2. Calculations for product packed in 5-7 kg EPS boxes. Prices are in ISK. 

Packaging 5-7 kg EPS ISK g 

Box+lid 206.0 199.0 

Ice (1,7 ISK/kg) 1.7 1,000.0 

Plastic film (pcs) 4.3 10.0 

Product (4% excess weight) x 5,200.0 

Total 212.0 6,409.0 

Box mm   

With 265   

Length 400   

Hight 149   

  pcs   

Boxes in row (Euro pallet) 9   

Boxes in row (Indust. Pallet) 10   

  pcs pcs 

Boxes on pallet (Euro) 117 (13 rows) 

Boxes on pallet (Indust.) 130 (13 rows) 

  pcs pcs 

Boxes per container (Euro)  2,691 (23 pallets) 

Boxes per container (Indust.) 2,600 (20 pallets) 

Boxes per trailer (Euro) 3,861 (33 pallets) 

  ISK kg (+ pallet) 

Total per pallet (Euro) 24,798 750 (772) 

Total per pallet (Indust.) 27,554 833 (858) 

Product per pallet (Euro) x 608  

Product per pallet (Indust.) x 676 

Total per container (Euro) 570,357 17,247 (17,753) 

Total per container (Indust.) 551,070 16,663 (17,163) 

Total per trailer (Euro) 818,339 24,745 (25,471) 

Product per container (Euro) x 13,993 

Product per container (Indust.) x 13,520 

Product per trailer (Euro) x 20,077 

Packaging cost ISK/KG 40.8   

 

*Note that weight limits on roads seldom exceed 25 MT. They are 22.5 MT in France.  
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Table Apx 3. Calculations for product packed in 13 kg EPS boxes. Prices are in ISK. 

Packaging 13.6 kg EPS ISK g 

Box+lid 418.0 437.0 

Ice (1,7 ISK/kg) 3.4 2,000.0 

Plastic film (pcs) 5.1 12.0 

Product (4% excess weight) x 14,144.0 

Total 426.5 16,593.0 

Box mm   

With 393   

Length 593   

Hight 161   

  pcs   

Boxes in row (Euro pallet) 4   

Boxes in row (Indust. Pallet) 5   

  pcs pcs 

Boxes on pallet (Euro) 52 (13 rows) 

Boxes on pallet (Indust.) 65 (13 rows) 

  pcs pcs 

Boxes per container (Euro)  1,196 (23 pallets) 

Boxes per container (Indust.) 1,300 (20 pallets) 

Boxes per trailer (Euro) 1,716 (33 pallets) 

  ISK kg (+ pallet) 

Total per pallet (Euro) 22,180 863 (885) 

Total per pallet (Indust.) 27,725 1,079 (1,101) 

Product per pallet (Euro) x 735 

Product per pallet (Indust.) x 819 

Total per container (Euro) 510,142 19,845 (20,351) 

Total per container (Indust.) 554,502 21,571 (22,051) 

Total per trailer (Euro) 731,943 28,474 (29,200) 

Product per container (Euro) x 16,916 

Product per container (Indust.) x 18,387 

Product per trailer (Euro) x 24,271 

Packaging cost ISK/KG 30.2   

 

*Note that weight limits on roads seldom exceed 25 MT. They are 22.5 MT in France.  
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Table Apx 4. Packing fresh fillets and loins in rented tubs ISK/kg. All cost that exporter pays is in final 

figure. 

Tub (ISK/kg) - shipping to BSM  pcs/kg/ISK 

Number of tubs (460 L) 47.0 

Product per tub (kg) 309.0 

Back freight per tub (5 EUR) 708.0 

Tub rental (7 ISK/kg) 2,163.0 

Wash (5 EUR) 708.0 

Product bag (12.1 ISK) 726.0 

Magnum bag (1 pcs) 213.2 

120 L slurry ice  (0.6 ISK/L) 68.0 

Total cost ISK 4,586.0 

Total cost ISK/kg 14.8 

 

Prices in table Apx 4 are list prices. Discount of plastic (bags) has not been 

withdrawn.  

 
Table Apx 5. Packing fresh fillets and loins in rented tubs ISK/kg. All cost that exporter pays is in final 

figure. 

Tub (ISK/day) - shipping to BSM  pcs/kg/ISK 

Number of tubs (460 L) 47.0 

Product per tub (kg) 309.0 

Back freight per tub (5 EUR) 708.0 

Tub rental (90 ISK/day*28 days) 2,520.0 

Wash (5 EUR) 708.0 

Product bag (12.1 ISK) 726.0 

Magnum bag (1 pcs) 213.2 

120 L slurry ice  (0.6 ISK/L) 68.0 

Total cost ISK 4,943.0 

Total cost ISK/kg 16.0 

 

Prices in table Apx 5 are list prices. Discount of plastic (bags) has not been 

withdrawn. 
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Appendix 2 

Smyril Line - freight prices SEY to BSM 

 

FOT (free on truck) Seyðisfjordur to door BSM: 

200-3000 kgs      :  EUR 0,51 pr kg incl. BAF 

3001-5000 kgs    :  EUR 0,50 pr kg incl. BAF 

50001-10000 kgs:  EUR 0,49 pr kg incl. BAF 

FTL = full trailer:  EUR 4500 pr FTL incl. BAF 

Added fees 

  B/L and manifest fee        :  EUR 49 pr shipment 

Catch certificate               :  EUR 48.50 pr shipment 

ISPS                                       :  EUR 2 pr tonn / EUR 65 pr FTL 
SECA                                      :  EUR 6 pr tonn / EUR 100 pr 
FTL 

Custom docs in DK           :  EUR 40 pr shipment 

Harbour dues IS            :  ISK 525 pr tonne 

Back freight tubs            :  EUR 7.50 pr tub 

 

 

Samskip - freight prices REY to BSM 

 

1 pallet: 403 EUR 

2 tubs: 403 EUR 

 

 
 

Eimskip - freight prices REY to BSM (prices have gone up 3% compared to these) 

 

1 pallet: 78,500 ISK 

1 tub: 68,000 ISK 

4 tubs: around 98,000 ISK 

40HR: 618,461 ISK 

 


