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Executive Summary 

------------------------------ 

The Enerfish project incorporates a Work Package (WP6) led by NEF to coordinate and 

execute feasibility studies within three regions of the EU, namely UK/North Atlantic, 

Mediterranean and Nordic/Baltic. 

Building on the broad work undertaken in the EU Market Survey [D11], and noting its 

conclusions, and recommendations, the aim of these studies is to examine in more detail what 

conditions would need to prevail, and consequently, where it may be feasible for the Enerfish 

process to be developed and replicated. 

A clear outcome of the research that applied to all three regions is that established large scale 

fish waste processing companies sell their fish waste products for high value fishmeal and 

fish oil production, and show no significant interest at the moment to divert this to the 

production of biodiesel. 

 

Furthermore, existing energy grids and fuel supply chains throughout mainland EU countries 

are predominantly fossil fuel dependant, and renewable resources such as biofuels currently 

play a minor role in energy production. However, with changes to EU and national Energy 

policy this role will expand, particularly in regards to the use of waste products for energy 

production. 

 

Furthermore, the proposed growth in Aquaculture production in the EU over the next decade 

together with established innovative Enerfish biodiesel production technology from Finland 

is likely to enhance opportunities for the production of biodiesel from fish by products in the 

Nordic/Baltic EU countries in future years. 

 

There is clearer scope for Enerfish like processes in relation to remote locations such as the 

Scottish Islands in the UK. Here research into Enerfish opportunities within the Shetland 

Islands concludes that there is potential to generate significant quantities of biodiesel in 

Shetland using waste from both the pelagic and salmon aquaculture sectors on the island. 

 

Processing waste from Europeôs largest fish processing factory in Shetlandôs main town of 

Lerwick, namely, Shetland Catch, has the potential to produce vast quantities of power, 

unfortunately too much electrical power to be accepted by the current Shetland electrical 

energy distribution network. Alternatively, the factory could use the waste resource to 

generate its own energy, thereby meeting its own energy needs and reducing its carbon 

footprint. It would also leave some residual processing waste for other profitable uses. 

However any change to the factoryôs current processing waste arrangements may have a 

detrimental impact on the fish processing supply chain in Shetland, and consequently there 

would be understandable concern and resistance over such a change. 

 

At the smaller end of the scale, it is unlikely that a standalone smallscale Preseco PBP200 

biodiesel installation would be attractive to individual fish farming operations in Shetland due 

to the small amounts of waste material generated on site, and the potentially high start-up 

costs.  
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At the municipal level, however, the diversion of salmon aquaculture mortalities from the 

Shetland Island Councilôs landfill facility outside Lerwick could provide a much more viable 

proposition, and offer a number of advantages.  These could include: monetary and 

greenhouse gas emissions savings by avoiding landfill charges and preventing the production 

of methane from disposal in the landfill site; providing a low carbon fuel for the established 

Lerwick District Heating scheme.  

 

Setting up a biodiesel production plant for this waste, would not incur such high start-up costs 

owing to existing infrastructure and expertise available. The process would need to be 

assessed by the Scottish Environment Protection Agency (SEPA) to ensure it would meet 

SEPAôs environmental requirements ï this is likely to mean applying for an amendment to 

Councilôs waste processing licence.  

 

Salmon mortalities provide a low risk test material to pilot and introduce Enerfish 

Technology to the European aquaculture sector, which has the potential to gain ófirst mover 

advantageô in generating energy from fish waste, as increased global production of farmed 

salmon leads to an increasingly competitive global market.  

 

The researchers, Shetland Renewable Energy Forum, recommend that interested parties in 

Shetland should apply for a Zero Waste Scotland Map 001 Funding Application to pilot a 

small scale Enerfish type biodiesel production facility within Shetland. Grants to fund capital 

equipment costs are available ú200,000 available towards project costs.   

 

In order to qualify for MAP funding from the Scottish Government the project must be 

complete and a final report delivered by 31st March 2013. Funding will not be available after 

this date. There is a strong likelihood of positive support for this equipment given the 

importance of Salmon Aquaculture to the Scottish economy, the increased competition this 

industry faces, especially from increased production from South America, etc.  
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1  Overview 

Climate change issues have become one of the main drivers of the so-called green economy 

mainly as a consequence of voluntary policies in many developed countries. In Europe, for 

instance, the main objectives of the energy policy of the European Commission (EC) are to 

reduce greenhouse gases (GHG) emissions, increase energy efficiency and promote 

renewable energies. 

In the EU 27, energy (electricity) production and transports represent a significant and 

growing part of the GHG emissions and as a consequence, the EC has decided to promote, 

among others, the use of biofuels in road transports.  The development of biofuels in the EU 

aims to partially replace diesel and gasoline in order to meet the commitments on climate 

change, to ensure a sustainable security of supply, and to promote renewable energies. 

However, biofuels cannot be seen today as a mean to replace all fossil fuels: only biofuels 

whose cultivation complies with minimum sustainability standards shall be considered in the 

future. 

Road transport, in particular, is responsible for 85% of GHG emissions from the transport 

sector in the EU 27; the transport sector is in addition 98% dependent on oil. Because of their 

similar properties to those of conventional fuel, biodiesel and bioethanol are now the most 

promising alternatives in the short term.   

Biodiesel can also be used in stationary applications, i.e. CHP units, in order to produce 

energy and heat. This application is in line with the present project where the aim is to design 

and test an integrated renewable energy solution for a fish-processing plant in Vietnam. The 

technical implementation is based on a high-efficiency CHP unit using biodiesel produced 

onsite from fish wastes. 

This type of application is not foreseen as an alternative to classical energy production means 

but rather as a complementary solution in niche markets where fish wastes (animal fat) are 

available and can be processed into diesel oil. The present study aims at showing, firstly, that 

there exists market applications for such technologies and secondly, that these applications 

can be profitable under specific market conditions. 
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2  Introduction to Enerfish project and aims of the feasibility study 

The overarching goal of the Enerfish project is to design and test an integrated renewable 

energy solution for a fish-processing plant in Vietnam. The technical implementation is based 

on a high-efficiency CHP unit using biodiesel produced onsite from fish wastes. A 

cooling/freezing unit, based on CO2, completes the system. The main features of the project 

are therefore energy efficiency and low greenhouse gases (GHG) emissions. 

- Using local energy production offers a potential gain in efficiency. In the Enerfish 

project, the local production of biodiesel could be sufficient to make the whole plant 

self-sustained. Poly-generation can be used to produce electricity, heat, steam, hot 

water and cooling/freezing energy. The remaining energy, electricity for instance, can 

be sold to the network. 

- Apart from efficiency improvement, one advantage of the project is to limit onsite 

GHG emissions by producing biodiesel from the fish-processing wastes and by 

promoting a cooling/freezing cascade based on CO2. Carbon dioxide is non-toxic and 

it has a global warming potential (GWP) which is much lower than that of the 

refrigerants currently used in the refrigeration industry. 

This choice of erecting the demonstration plant in Vietnam is mainly two-fold: market and 

fish quality. Today, south-east Asia is the main aquaculture producer in the world, i.e. 6 out 

of the 10 worldôs top aquaculture countries are located in this region. Vietnam is one of the 

main players: its production has increased by 17% per year since 2004 to reach nearly 1.65 

million tonnes a year in 2006, which makes it the third producer in the world in terms of 

quantity (51.7 million tonnes in the world in 2006). Asia (without China) represents 23% 

whereas China alone stands for 67% of the worldôs aquaculture production. As far as fish 

quality is concerned, Pangasius (catfish), one the main species used for aquaculture in 

Vietnam, has a high fat content in its waste stream (22% in mass) and it is therefore well-

suited for biodiesel production (high yield). 

The value chains, the species, the size of the vessels, the processing infrastructures, etc., of 

the different fish industries in the world are quite different. Therefore it will not be 

straightforward to replicate the demonstration poly-generation plant at any fish-processing 

site within the world, and more specifically with regard to this project, within the European 

Union.  

The Enerfish Market Study [D11] similarly concludes: 

ñéé.under current market conditions, there is no obvious profitability for Enerfish-like 

processes or any business model derived from it. Enerfish-like processes are likely to remain 

technical solutions for niche markets where fish wastes are not valorised and/or where there 

is no organised supply of fuels. This might be the case of remote territories such as 

islands..ò.(Page 53) 

The Enerfish project incorporates a Work Package (WP6) which is led by NEF to coordinate 

and execute feasibility studies within three regions of the EU: 

A. Nordic/Baltic - VTT 

B. Mediterranean ï Technofi 

C. UK/North Atlantic - NEF 

Building on the broad work undertaken in the EU Market Survey [D11], and noting its 

conclusions, and recommendations, the aim of this work package (WP6) is to examine in 

more detail what conditions would need to prevail, and consequently, where it may be 
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feasible for the Enerfish process to be developed and replicated within these three EU 

regions.  

The Work Package commenced with an agreement between each of the three EU regions to 

draw up an agreed framework for the development of the Feasibility Study. Figure 1 below 

highlights the structure agreed by the partners. 

Figure 1 - Agreed structure for the Feasibility Study (WP6 ï Deliverable 13) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D13 - Feasibility Study (draft structure)
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The specific issues to be addressed as common themes by each of the three EU regional 

studies are as follows: 

 

 

 Fishing Industry Background 

- The Fish Trade (latest figures and projections) 

- Origin, types and quantities of fish waste (latest figures & projections) 

- Current Policy ï EU & national 

- Opportunities for Enerfish-like process 

 

 Legal Requirements for Fish Waste Disposal 

- Current fish waste utilisation and disposal (latest figures & projections) 

- Policy for sustainable disposal alternatives 

- Opportunities for Enerfish-like process 

 

 Biodiesel Market Background 

- Regulations for production 

- Policy 

- Market Demand (latest figures & projections) 

- Opportunities for Enerfish-like process 

 

 Financial Implications for potential Enerfish-like process 

- Costs (business models) 

- Revenue 

- Current/future business incentives ï grants/funding 

- Co-operatives 

- EUA Credits 

 Identified Opportunities  

- Regions/areas 

- Case studies relevant to the Enerfish project 

- Potentials for pilot studies 

 

 Recommended Actions to encourage early adoption of the technology 

 

 Conclusions 
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SECTION 1: ENERFISH FEASIBILTY IN THE UK  
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1 Fishing Industry Background (UK) 

 

This section aims at answering the following questions regarding the pelagic (oily fish) 

fishing industry in the UK: what are the latest figures for oily fish production; what is the 

origin, type and quantity of oily fish; what is the current and emerging policy situation ï both 

EU & UK and the projected production levels; what are the levels and the locations of fish 

processing, and finally what are the potential opportunities for Enerfish-like process. 

 

Overview of UK pelagic and aquaculture production 

 

The main varieties of oily fish caught at sea or farmed in the UK are: 

 

 

 

 

 

 

 

 

 

 

Pelagic Sea fishing 

 

The total pelagic fish landings in the UK, caught by UK and foreign vessels in 2010 was 

229,400 tonnes, about 44% of the total species caught in 2010
1
. In value terms the pelagic 

landings totalled £139.3 million, about 21% of all species landed.  

 

 

  

 

 

 

Mackerel    Herring 

 

The main pelagic species landed in the UK in 2010 by UK and foreign vessels are mackerel 

(139,200 tonnes) and herring (40,400 tonnes), accounting for 78% by weight and 90% by 

value (£126 million) of total pelagic landings in 2010, and 34% of the quantity of all landings 

by the UK fishing fleet. Depending on the time of year their fat content varies from 20 ï 30% 

and 15-18% respectively
2
. However the fat content of fish entrails is higher than the fish 

average fat content. 

 

Other oily and pelagic species landed in the UK in 2010 by UK and foreign vessels include 

Blue Whiting (31,200 tonnes), horse mackerel (8,200 tonnes), sardines (2,300 tonnes) with 

óotherô pelagic species (8,100 tonnes). 

 

 

 

 

 

Sea fish (pelagic) Aquaculture & 

Freshwater fish 

Mackerel Salmon 

Herring Trout 

Horse mackerel Eel 

Blue Whiting Halibut 

Sardines  

In summary:   

The main oily fish sea species currently caught in the UK are mackerel and herring. 
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Trends  

 

Since 2006, UK landings of mackerel by UK and foreign vessels have remained steady and 

were at their highest in 2010.  The total value of landings has also increased since 2006 to 

their highest in 2010 at £114 million. Mackerel commands the highest price of all pelagic 

species, with an average price per kilogram of 86 pence in 2010. Mackerel is also the species 

with the greatest quantity (39 thousand tonnes) and value (£33 million) landed by foreign 

vessels into the UK. Mackerel landings by foreign vessels into the UK increased by 79 per 

cent from 2009 to 2010, in contrast to the fall in landings for the UK fleet across this period. 

 

Herring landings by UK vessels during 2010 remain almost unchanged in quantity and value 

from 2009 levels, with 67 thousand tonnes landed at a value of £22 million. Fifty three per 

cent of this was landed into the UK. In contrast, herring landings by foreign vessels into the 

UK fell by more than half over the same period, and by 82 per cent since 2006. 

 

Longer-term trends in mackerel and herring landings by the UK fleet show much fluctuation 

(Figure 2). Herring landings in 2010 were at their lowest levels since 1994, following a peak 

of 126 thousand tonnes in 2005. Mackerel landings in 2010 were a third lower than the 239 

thousand tonnes landed in 1994. 

 

Figure 2: Landings of key pelagic species into the UK and abroad by UK vessels: 1994 to 

2010 [Source: Ref 1]. 

 

 

 

 

 

 

 

 

 

Landing locations of oily fish in the UK 

 

The majority of pelagic fish landings into the UK by UK vessels in 2010 were in Scotland, 

84% of total landings, with England 10% and Northern Ireland 5% (Table 1) below. 

 

 

In summary:  

More mackerel is caught than herring with mackerel having a much higher value. 
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Table 1: Pelagic Landings into the UK by UK vessels -2010 (ó000 tonnes ï [Source: Ref 1] 

Pelagic species England Scotland Wales Northern 

Ireland 

Mackerel 2.0 95.2 - 2.7 

Herring 2.5 27.6 - 5.5 

Blue Whiting - 4.9 - - 

Horse mackerel 4.6 1.2 - 0.1 

Sardine 2.3 - - - 

Other pelagic 4.9 0.6 - - 

TOTAL  16.3 129.5 - 8.2 

 

 

 

 

 

Landings by port 

 

The main ports for pelagic fish landings in order of magnitude are Peterhead, Lerwick, 

Fraserburgh (Scotland), Ardglass (Northern Ireland) and Plymouth, Brixham and Newlyn in 

England (Figure 3). 

 

Figure 3: Landings into top 20 UK ports by UK vessels by species type: 2010 (000 tonnes) 

[Source: Ref 1] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In summary:  

The majority of mackerel and herring are landed in Scotland (84%) 

In summary:  

Peterhead and Fraserburgh are the two main mainland ports for landing mackerel and 

herring, with Lerwick in the Shetlands being the largest island port. 
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Pelagic Fishing areas and seasons in the UK 

 

The largest proportions of pelagic fish landed by UK vessels in 2010 (ref 1) were caught in 

the Northern North Sea (ICES division IVa) and West of Scotland waters (V1a) (Figure 4).   

 

Figure 4: Landings into the UK and abroad by UK vessels by area of capture: 2010 (ó000 

tonnes) [Source: Ref 1] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The pelagic fishing sector is seasonal. There is roughly a 6 week period in the summer 

(July/August) when much of the herring is landed, and a 6 to 8 week period in winter when 

most of the mackerel is caught. It is significantly less seasonal, but much smaller in terms of 

quantity in SW England where volumes fluctuate significantly from year to year. 

 

 

 

 

Marine Fishing Policy 

In summary: 

The main fishing areas for mackerel and herring are in the North Sea off the north east 

coast of Scotland, and the West coast of Scotland.  Herring is caught in the summer, 

mackerel in the winter. 
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Fishing in the waters around the UK and other European Union countries has been managed 

since 1983 through the Common Fisheries Policy (CFP). A key part of the management is 

through Quotas which are set to help achieve the objectives of the Common Fisheries Policy 

for the conservation and sustainable management of fish stocks.  

 

Quota allocations relate to specific fish species types in specific sea fishing areas. These areas 

have been agreed by the International Council for the Exploration of the Sea (ICES), a 

membership of 20 countries including the UK. 

 

However, the CFP hasnôt been effective in that the health of fish stocks and the profitability 

of fishing businesses have deteriorated. Consequently, the EU is about to undertake a radical 

reform of the CFP leading to a simplified, regionalised policy with incentives for fishermen 

to operate sustainably and profitably. 

The EU Commission published its draft regulatory proposals for a major reform of the CFP 

in July 2011.  It sets out priorities for sustainable fisheries, integrated with conservation of 

the marine environment. 

The plans aim to secure both fish stocks and fishermen's livelihood for the future while 

putting an end to overfishing and depletion of fish stocks. The reform will introduce a 

decentralised approach to science-based fisheries management by region and sea basin, and 

introduce better governance standards in the EU and on the international level through 

sustainable fisheries agreements. 

The UK has welcomed this approach. Over the next 18 months the draft regulation will be 

subject to detailed discussions and negotiations between Member States, the European 

Commission and the European Parliament. The final regulation is due to be agreed by both 

the Council of Fisheries Ministers and the European Parliament in time to come into force on 

1 January 2013. 

In the meantime, the UK Government is consulting on changes to fisheries management in 

line with its long term vision for a sustainable fishing industry
3
. Key changes to be trialled 

are: 

 

¶ alternative regional/local management approaches to managing quotas 

 

¶ realignment of Fish Quota Areas associated with consistently underutilised quota 

 

The UK government has also identified in its long term vision of what the UK fisheries 

industry should look like in 2027, ie. 

 

¶ Emphasis upon locally caught seafood that provides a direct social and economic 

benefit to coastal communities; 

¶ Aquaculture is significant with low environmental impact; 

¶ Management requires more environmental protection; access to fisheries is still 

available to small-scale fishing vessels; there are less discards; 

¶ Use of under-utilised, sustainable fish species ï steering consumers towards more 

sustainable fish types to take pressure off ñBig Fiveò(ie cod, haddock, tuna, salmon 

and prawns). Sustainable oily fish types are: Mackerel, Sardine, Salmon (organic 

farmed in Atlantic). 
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Aquaculture ï Specifically Oily fish production 

 

The majority of UK food finfish aquaculture is located in Scotland, but it is increasing in 

Wales and England. The main finfish species farmed in the UK is salmon, which is mostly 

centred in Scotland. The other main species is trout
4
. 

 

Government and industry (through an English aquaculture steering group) are currently 

developing an aquaculture plan for England. This is intended to provide incentives for 

English aquaculture to grow and to boost support to the sector. 

 

There are challenges primarily with issues relating to the environment and animal welfare. 

The environmental pressures exerted by aquaculture are not uniform. The level of local 

impact will vary according to production scale, techniques and the species farmed. 

 

In general the main environmental pressures are associated with intensive finfish production. 

Aquaculture is a highly regulated industry and extensive measures are taken to manage these 

pressures and help reduce their impact. 

 

In Scotland aquaculture is a nationally important industry, particularly for coastal and island 

communities, where it is often a mainstay of the local economy. The main fish species are 

Atlantic salmon and rainbow trout 
5
. 

 

 

 

 

 

 

Trout     Salmon   

 

 

Rainbow trout is farmed mainly in freshwater ponds and raceways, with a limited number in 

sea water cages. Of the 51 sites recorded as being active in rainbow trout production in 2010 

(see Figure 5), one was certified as organic. 2010 is the first year that data on organic 

production has been reported. 
 

The production of rainbow trout decreased by 24.0% in 2010 to 5,139 tonnes. This decrease 

follows on from a 12% decrease in 2009 and is the lowest recorded production since 1998 

 

 

 

 

In summary: 

UK pelagic fish volumes and types may change in the future, and it is likely that there 

will be more use of underutilised quotas (the oily varieties being mackerel & sardine); A 

sustainable Aquaculture industry will grow to supplement capture fisheries; Emphasis 

upon locally caught seafood to boost local communities and their economies. 
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Figure 5: The distribution of active rainbow trout production sites in Scotland 2010 ï 

[Source: Ref 5] 

 

 

 

 

 

 

 

 

 

 

The vast majority of Atlantic salmon is farmed in seawater cages. Of the 247 seawater cage 

sites recorded as being active in Atlantic salmon production in 2010 (Figure 6), 14 were 

certified as organic. These sites produced 6,122 tonnes. 2010 is the first year that data on 

organic production has been reported. The production of Atlantic salmon increased by 6.9% 

in 2010 to 154,164 tonnes. This follows on from a 12% increase in 2009 and is the highest 

production recorded since 2004. 

 

 

Figure 6: The distribution of active salmon production sites in Scotland 2010 ï [Source: Ref 

5] 
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In England and Wales there is currently 390 registered fish farms
6
. Of these, 193 are coarse 

fish farms, the majority of which are located in Southern England, 197 trout and other fin fish 

farms. The number of registered coarse fish farms has increased by 56% since 1997.  

The main finfish species farmed is rainbow trout (7,294 tonnes) (Figure 7). There is also 

limited production of other species, such as brown trout (441 tonnes), carp (175 tonnes) 

Atlantic salmon (63 tonnes), turbot (63.5 tonnes), barramundi (45 tonnes), tilapia (33 tonnes), 

for a total fish farm production in England and Wales of 8,127 tonnes (2006 figures).  

 

Figure 7: Trout Farm Distribution ï England & Wales ï Source 
7
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

In summary: 

 

Aquaculture is a growing source of oily fish, particularly salmon and trout, the 

majority of which is farmed in Scotland in sea and freshwater vessels.  

 

Salmon is farmed predominantly on the Scottish West Coast, the Scottish Highlands 

and the Scottish Island areas (Orkney & Shetland) 
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 Overview of the UK fish processing industry  

 

The number of processing units at 2010 stands at 384, a 20% reduction on the number of 

units in 2008
8
. Since 2008 the reduction in processing units has been most keenly 

experienced amongst primary processors; a reduction in the number of units from 220 to 159 

(27%). This has meant that the share of this group in total processing units in 2010 has fallen 

markedly. In 2010 41% of units were engaged only in primary processing
1
; mixed processing 

units accounted for 44% of all seafood units; secondary processing units represent 14% of 

business units, and are generally larger units when compared to primary or mixed processing 

units. 

 

In general the fish processing industry is highly concentrated with a small number of large 

multi-unit businesses, and a large number (or long tail) of small single unit businesses. As of 

2010, units processing mixed species are the most prevalent. 

 

Geographical distribution 

 

The profile of seafood processing units by region reveals the dominance of processing 

activity in the Humberside and North East of Scotland (Grampian) areas and rather 

modest levels of processing activity in more rural outlying areas such as Northern Ireland, 

Highlands and Islands and South West England (Table 2 and Figure 8). 

 

Table 2: Seafood processing units by region ï [Source: Ref 8] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Humberside and Grampian processing activity reveal primary processing to account for a 

larger share of their seafood processing units. In contrast, rural outlying areas engage in a 

much greater number of mixed processing units as a share of their overall processing activity.  

 

The Humber area is based around Grimsby, a once busy fishing port which has developed 

over recent years into a major Seafood Processing centre for major UK food retail chains.  

The two largest processors in the areas are Youngs Seafood and SeaChill with the former 

operating about 20 smaller plants around the UK. The Humber Seafood Institute (HSI) is a 

                                                 
1
 [Primary processes include: cutting, filleting, picking, peeling, washing, chilling, packing, heading and 

gutting]. 
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bespoke facility developed to support the Humber area processing industries. HSIôs key 

objectives are to provide innovative solutions to the seafood sector and four Innovation 

Groups focusing on trade corridor issues, cold chain developments, process & product and 

ógreenô technical support have been established. The area is becoming a catalyst for 

innovation and creativity, not only in the Humber, but internationally.  

 

In Scotland the largest mainland processors are located the Grampian region in Peterhead 

(Fresh Catch, Lunar & Croan) and Fraserburgh (Lunar) processing herring, mackerel and 

salmon. In the Scottish Islands Shetland Catch is the largest processor based in Lerwick in the 

Shetland Isles (Figure 8) 

 

 

Figure 8: Scottish regions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In England the main processor is Interfish of Plymouth, Devon, on the south west coast 

(Figure 9). 

 

Figure 9: Regions in England 
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Processing by species  

 

The UK organisation, Waste & Resources Action Programme (WRAP) has conducted a 

recent study
9
 (2011) focused on retail and wholesale supply chains for fish, presenting 

resource maps for 17 individual finfish and shellfish species. Resource maps have been 

produced to illustrate the flow of materials through supply chains, with the primary aim of the 

study to focus on the extent and causes of waste in the UK from primary processing to the 

retailer shelf.  

 

The report provides the following information about processing activity with regard to 

mackerel and herring, the two dominant oily pelagic fish species caught in the UK. 

 

Resource Maps for fish across retail and wholesale supply chains ïWRAP 2011 ï [Source: 

Ref 9] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Aquaculture processing industry structure ï Salmon & T rout  

In summary: 

The fish processing industry is highly concentrated with a small number of large multi-

unit businesses, and a large number (or long tail) of small single unit businesses. The 

profile of seafood processing units by region reveals the dominance of processing activity 

in the Humberside and North East of Scotland (Grampian) areas and rather modest 

levels of processing activity in more rural outlying areas such as Northern Ireland, 

Highlands and Islands and South West England 

 

In Scotland the largest mainland processors are located in Peterhead (Fresh Catch, 

Lunar & Croan) and Fraserburgh (Lunar) processing herring, mackerel and salmon.  

 

In the Scottish Island, Shetland Catch is the largest processor based in Lerwick in the 

Shetland Isles 

 

In England the main processor is located on the South West Coast. 

Mackerel:  
Á Very high volumes of mackerel enter UK supply chains.  
Á The majority of this mackerel is exported with minimal processing; however, there is 

still a strong UK processing sector for this species. 
Á Mackerel predominantly enters UK processing as whole fish; filleting therefore 

results in production of non-edible by-products.  
Herring:  

Á Herring predominantly enters UK processing as whole fish.  
Á The majority of herring entering the UK is exported with minimal processing.  
Á The majority of the non-edible components will be manifest outside the UK due to 
export of ófishô products 

 

In summary: 

 

The majority of mackerel and herring entering the UK is in whole fish form and then 

exported with minimal processing (gutting, filleting), and consequently, minimal waste 

production. 
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Salmon and trout are both gutted in aquaculture, and the primary input to UK processing is 

therefore gutted fish. Salmon is a highly significant and high volume species within the UK 

market.  

 

However, the number of processing units, that predominantly process salmon, has sharply 

reduced in the UK in the last two years. The number of salmon processing units in the UK 

now stands at 54, a 24% reduction on the number of units in 2008 
10

.  

 

The WRAP report provides the following information about processing activity with regard to 

salmon and trout: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Location of processing units  

 

80% of salmon and trout processing units are located in Scotland where the bulk of salmon 

aquaculture is also based, ie along the West Coast of Scotland of which Marine Harvest based 

in Fort William is the largest processing company. Other large processors are based in 

Shetland, Aberdeen, Fraserburgh, Argyll. In the rest of the UK salmon processing activity is 

much more modest. (Table 3). 

 

Table 3: Salmon processing units by region ï [Source: Ref 10] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Salmon:  

¶ The salmon supply chain is complicated and incorporates a wide range of processing 
operations.  

¶ The majority of inputs are as ñfishó and therefore require filleting at some later stage of the 
supply chain 

 

¶ A high volume of salmon is exported with minimal processing, so a substantial quantity of 
non-edible material will be manifest outside the UK.  

 

Trout: 

¶ Trout is predominantly derived from UK aquaculture and enters processing as gutted fish.  

¶ No data exists on import or export volumes for trout  
 

In summary:  

Whole Salmon for export undergoes minimal processing, whereas the salmon supply chain 

in the UK includes a wide range of processing operations. The main locations of processing 

units for both salmon and trout are close to the aquaculture industries in Scotland, along the 

West Coast, and the Highlands and Islands. Significant quantities of gutted salmon are also 

processed in the major processing regions (particularly Humberside.) 
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2 Overview of UK Fish Waste generation 

The Enerfish Market Study Report [D11] drew the following conclusions regarding fish 

waste: 

 

Nowadays, due to increased competition in the fish processing sector, there is a clear trend towards 

the reduction of fish wastes and/or the maximization of the value of the material available to it. 

Disposal of fish wastes on land and/or at sea is decreasing: in Europe, it is more and more regulated, 

mainly due to environmental concerns in waste management. 

Aquaculture has a very high efficiency in terms of waste processing since there are almost no losses. 

Waste processing can be performed on site, thus avoiding logistics and GHG emissions generated by 

the transports. 

 

In the UK, the WRAP research [ref 9] bears out the Market Studyôs conclusions. Much 

pelagic fish is cut mechanically, 100% of the non-edible material obtained is exploited as a 

valuable co-product, and is sold by processors to fishmeal plants for conversion to fish oil 

and fish meal, mainly for use as aquaculture feed. A figure of 95% co-product utilisation has 

been used by WRAP in their resource maps for herring and mackerel. 

 

The WRAP study focuses on the extent and causes of waste in the UK from primary 

processing to retailer shelf. The conclusions for pelagic fish as highlighted in Table 4, is that 

the majority of waste generated is the nonðedible parts of the fish ie. guts, fins, heads. 

 

 

Table 4: Summary of supply chain structure for pelagic fish ï [Source: Ref 9] 

 
Species  Formats 

entering UK 

supply chain a)  

Major Inputs to 

processors & 

wholesalers  

Major 

Processing 

Stages b)  

Major products  Comments  

Herring  96% ófishô 

4% ófilletsô 

Whole fish (UK 

landed)  
¶ Filleting  

¶ Gutting  

¶ Smoking  

¶ Pickling  

 

¶ Limited UK 

retail 
¶ Predominantly 

natural 

products  

 

¶ High proportion 

of non-edible 

inputs  

 

¶ Large volume of 

herring exports 

predominantly 

as ófishô 

 

Mackerel  97% ófishô 

3% ófilletsô 

Whole fish (UK 

landed)  
¶ Filleting  

¶ Gutting  

¶ Smoking  

 

¶ High volume 

retail  

 

¶ Smoked 

products  

 

¶ Natural 

products  

 

¶ High proportion 

of non-edible 

inputs  

 

¶ Large volume of 

mackerel 

exports; 

predominantly 

as ófishô 

 

 
a) óFilletsô include other pre-processed imports such as prepared fish or meat. óFishô include whole, gutted or 

headed and gutted fish. Exact formats of fish cannot be clarified for either imports or landings  

b) Focus on stages where waste generation expected to occur. Additional operations such as chilling, freezing 

and thawing are common to all species  
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Salmon and trout waste 

 

Waste from fish farms is treated slightly differently.  Dead fish known as 

ómortalitiesô(whether from disease or other natural causes such as jelly fish attacks) cannot be 

used in the food chain and so is category 2 waste under the Animal By-product regulations. It 

is usually ensiled on the farm, preserved by adding formic acid and then sent off site once a 

sufficient volume has built up. 

 

As with other types of finfish, the most significant waste and co-product generation stage 

undertaken for salmon and trout is filleting, which gives rise to large quantities of non-edible 

components, heads, tails, fins and guts. In some cases heads are dried and exported to Africa 

or Asia as a human foodstuff but the majority is used for fishmeal production. The remaining 

material is also ensiled and the waste controlled by the Animals By-Product Regulations.  

 
 

Processing and wholesale ï wastes and co-products 

 

Pelagic fish, salmon and trout  

 

The majority of processing waste/co-products from pelagic fish, salmon and trout are sold to 

fishmeal plants. However, due to the smaller subset of pelagic or salmon-only processors, the 

WRAP survey states that it is not possible to quantify this proportion. The value derived by 

processors for sale of pelagic co-products to fishmeal is generally higher than for white fish 

due to the high oil content of pelagic fish, which is more valuable to the fishmeal process.  

 

Although a figure could not be derived from the current (WRAP) study, Seafish industry 

knowledge suggests that a figure of a least 95% co-product utilisation in fishmeal would be 

more realistic for pelagic fish. The situation for salmon and trout is less clear, and it is 

impossible to estimate the proportion of co-product utilisation for these species.  

 

Fish waste has a higher value for fishmeal in the UK so other uses are not as economic. 

Seafish has at various times looked at the potential for the use of waste fish as a source of 

Energy from Waste (EfW) but this has never proved economic owing to the higher value of 

the waste for fishmeal. 

 

Currently the price for fish waste varies regionally. In Scotland or Grimsby, waste can 

generally be sold profitably to the fishmeal processors, as transportation costs are that much 

lower. In the Southwest the mainly small producers have to pay for it to be collected. This is 

done at the local level then taken in container loads up to Grimsby (or Scotland). 

 

Companies in remote locations, often traditional seafood landing/processing areas, may find 

that the nearest licensed facility is a considerable distance away, and cost-effective options 

for waste disposal or byproduct utilisation are simply not available to them. There are also 

perceived to be regional variations in how the legislation is applied, which may lead to 

approval of disposal operations being treated differently in different regions due to their 

óremotenessô.  

 

Here there may be an opportunity to divert this category 2 waste in its ensiled form towards 

the production of biodiesel, particularly in remote island areas. Current practice is for the 

ensiled waste to be collected by a licenced waste handler, rendered to the appropriate EU 
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pressure rendering standard then either sent to landfill or prepared for use in organic 

fertilizers/soil improvers or other technical uses (eg oleochemical products
2
). The most 

common application of oleochemical is biodiesel production. In Scotland the fish silage 

arisings are predominantly exported to Norway to undergo a rendering process or transported 

within the UK for incineration 
11

.  

 

The ensiling and rendering process has been widely adopted in Norway for over 20 years. 

Some is now used for biodiesel production, with Scanbio Oil the largest company in this 

sector
12

. In Norway, production at the new category 2 salmon plant at LysØysund supplies 

approximately 400 mt/month of bio-fuel oil.  

 

In England NEF also found evidence of micro scale biodiesel production from fish waste by 

an inland fishery company, and by a large supermarket in the east of England, part of a major 

UK supermarket chain. However, at the moment these are rare exceptions. 

 

Discards 

 

Overall, the past 10 years has seen considerable growth in interest in fish by-products.  This 

is likely to grow with the requirements for vessels to land discards.   

 

A ódiscardô is any type of animal caught by fishing gear and thrown back into the sea, alive or 

dead.  Discarded unwanted catch (often referred to as by-catch) can be any commercially 

valuable marine species, such as commonly eaten fish, or any other marine animal which is 

caught accidentally. Some of the additional landings may be sold into the UK food market 

and some to fishmeal.   

Discarding is not considered sustainable and is seen as destructive wasteful practice. In the 

UK Defra and other Devolved Administrations are using fresh approaches and ideas to 

reduce discards. Projects include studies to understand and change discard behaviours of 

fishermen; gear modifications trials that try to reduce the capture of unwanted marine 

species; The óFishing for the Markets Projectô, is a new DEFRA initiative looking to 

encourage consumption of under-utilised, sustainable species that are often discarded. This is 

with the longer term view of the forthcoming CFP reforms and a potential total discard ban. 

European funding for new sustainable waste practices 

 

The European Fisheries Fund ï Axis 3 óMeasures of Common Interestô is currently 

supportive of pilot projects, studies and trials of new equipment and projects intended to 

minimise the impact of fish waste on the environment, for example through waste 

minimisation 
13

.  

 

This scheme provides aid to projects in active fishing ports which support the activities of the 

catching and aquaculture industries. Aid is available for a range of projects including the 

storage and treatment of waste.  

 

 

                                                 
2
 Oleochemicals are chemicals derived from plant and animal fats  

In summary: The majority of processing waste/co-products from pelagic fish, salmon and 

trout are sold to fishmeal plants. However, the disposal of category 2 waste from 

aquaculture industries in Scotland along the West Coast, and the Highlands and Islands 

could potentially be diverted to biodiesel production rather than being exported to Norway, 

or landfilled. This would need to be carried out in accordance with Animal By-Product 

Regulations. 
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3 Overview of UK Fishmeal & Fish Oil  industry  

 

As highlighted in the section on fish waste, the waste components are mainly used to produce 

fishmeal and fish oil. The main outlet of fishmeal and fish oil is diets for farmed fish and 

land-farm animals. Fish oil is also used for animals and humans due to its high omega-3 

content. 

 

Non-nutritional uses of fish wastes are numerous. Developments in the pharmaceutical 

industry are now starting to generate higher added-value products which are competing with 

other applications such as fishmeal and fish oil for the access to the fish processing by-

products.  

 

Location of fishmeal plants in the UK 

 

There are three main fishmeal plants in the UK, located in Grimsby (Grimsby Fishmeal), the 

Grampian region of Scotland and the Heogan Plant on the Isle of Bressay in Shetland. As 

much of pelagic fish is cut mechanically, 100% of the waste can be collected and sent off to 

fishmeal processing. Overall these plants deal with approximately 80 ï 85% of fin fish waste, 

including salmon. 

 

Other major fish byproduct processors include Rossyew which converts Scottish Salmon by-

products into specialty oil and protein ingredients. The modern factory is located on a one 

hectare site in Greenock on the West Coast of Scotland. Rossyew Scottish Salmon Oil is a 

premium omega 3 fish oil ideal for use in specialty livestock and pet foods.  

 

Scanbio UK produces animal feeds from salmon waste which is highest risk and canôt be put 

into food chain. The company is based in Fort William, Scotland. As already mentioned (p 

25), Scanbio in Norway uses category 2 salmon at its LysØysund plant to produce 

approximately 400 mt/month of bio-fuel oil.  

 

 

 

 

 

 

 

 

 

 

 

 

  

In summary:  

The majority of processing waste/co-products from pelagic fish, salmon and trout are sold 

to fishmeal plants, the largest of which are located in Grimsby, England, the Isle of 

Bressay in Shetland and in the Grampian region of Scotland. The demand for by-

products for pharmaceutical development is also growing. 

 

Scope for biodiesel production from by-products looks most favourable as an alternative 

to the current disposal of category 1 &2 waste from aquaculture industries in Scotland. 

The process is already an established one in Norway.  
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4 Background to UK Biodiesel production 

Key conclusions drawn by the Market Study [D11] are: 

 

Á The fundamentals of commercial deployment for biofuels (biodiesel) remain the same: it 

still depends on appropriate regulatory frameworks and associated subsidies. 

Á Biodiesel production from fish oil cannot be an alternative or a complement to actual or 

future production means. The Enerfish process is probably going to be a niche market for 

large fish processing units if competing applications from other uses of fish wastes or fish 

oil are not more profitable. 

Á EU biodiesel markets are rather heterogeneous: they depend mainly on policies and to 

some extent on the availability of raw materials, existing production means and 

distribution channels. Most EU 27 countries have not met their 2010 target even though 

most of them have the production capacity to do so. EU biodiesel producers have been 

severely affected by heavily subsidised imported biodiesel mainly from the US and 

Argentina.  

 

Á The preliminary findings of possible business models for the Enerfish process show that 

as for biodiesel produced from vegetable oil, biodiesel produced from fish oil must be 

subsidised at the moment in order to reach profitability. 

 

UK context 

 

British biodiesel production has historically been a ócottage industryô with individual 

manufacturers each responsible for low volumes. Most of these companies rely largely on 

used cooking oil (UCO) and tallow for feedstocks (Figure 10). There are now a number of 

large plants that buck this trend, such as a plant producing 50 million litres a year from used 

cooking oil and beef and mutton fat (tallow) run by Argent Energy in Motherwell, Scotland. 

http://www.argentenergy.com/ .  

 

The feedstocks from which UK biodiesel is currently produced are highlighted in Figure 10. 

A significant number of biodiesel companies, including some of the largest UK producers, 

went into administration or stopped production in 2009. This has affected biodiesel 

production capacity in 2010 and beyond.  The reasons for the reduced capacity in biodiesel of 

late include adverse general market conditions, uncertainty surrounding the value of 

Renewable Transport Fuel Certificates and possible changes to sustainability requirements 

when the EUôs Renewable Energy Directive (RED) is introduced. 

 

Figure 10 : Proportion of biodiesel by feedstock UK ï Source 
14

 

 

 

Oilseed rape         13.8 M 

litres 

Tallow         19.7 M 

litres 

Used cooking oil   99.8 M 

litres 

 

 

http://www.argentenergy.com/
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The majority of biodiesel in the UK is imported (Figure 11). UK production accounts for 

16% of the overall total.  

 

Figure 11: Proportion of biodiesel by country ï [Source: Ref 14] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Government Agency statistics cannot be used to determine UK production of biodiesel as 

they include both UK produced fuels and imports, and do not include UK produced fuels, 

which are exported. A survey was carried by AEA Technology in 2010 on behalf of the 

Department for Climate Change to survey the UK production companies directly. The UK 

production of biodiesel as at 2009 was estimated to be 223 million litres (Table 5) 

contributing to 21% of overall biodiesel supplied to the UK road market (79% imported 

mainly from the USA).  

 

Table 5: UK production of biodiesel 2009 ï Source 
15

 
 

Biodiesel  

 

 

 

 

Estimated UK 

production 

2009, million 

litres 

Total biodiesel 

supplied to 

UK road 

market in 

2009, million 

litres 

% of biodiesel 

from UK  

sources 

% of biodiesel 

from UK 

sources in 

UK fossil 

equivalent 

supply 

  

223 

 

 

 

1044 

 

21 

 

0.9 

 

 

 

 

 

 

 

 

In summary:  

UK production of biodiesel in 2009 was estimated to be 223 million litres (21%) of 

overall biodiesel supplied to the UK road market.  
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Policy, Incentives and subsidies 

 

The Government recognises that biofuels like biodiesel are not commercially competitive 

with fossil fuels and has initiated support mechanisms to promote production and utilisation 

of biofuels. Currently, the main mechanism in the UK is the Renewable Transport Fuels 

Obligation (RTFO) implemented in April 2008 and administered up until April 2011 by the 

Renewable Fuels Agency (RFA), with duties now transferred to the Department for 

Transport. 

 

More recently the EUôs Renewable Energy Directive (RED) requires the UK to ensure that 

10% of the energy used in transport is from renewable sources by 2020, as well as requiring 

the introduction of mandatory sustainability criteria for biofuels. These criteria address issues 

such as minimum greenhouse gas savings and ensure that biofuels are not produced from 

areas of high carbon stock or high biodiversity.  

 

The UK Government propose to amend the current RTFO to meet the transport related 

requirements of the RED. Most notably, proposing to introduce the mandatory sustainability 

criteria specified in the RED and to introduce double rewards for biofuels made from wastes, 

residues, non-food cellulosic material and ligno-cellulosic material. 

As a result of the need to meet the RED target, production of biodiesel is likely to increase 

rapidly over the next 5 years, and with it the contribution of biodiesel made from wastes and 

residues such as fish waste.  

 

 

 

 

 

Biodiesel consumption from transport 

 

Biodiesel consumption in the UK road transport sector can be obtained from figures 

published by Her Majestyôs Revenue and Customs (HMRC 2011) and by the Renewable 

Fuels Agency. HMRC figures for calendar year 2011 show that biodiesel consumption in the 

UK 
16

 has grown from 886 million litres in 2008 to 1045 million litres in 2010.  

Currently blends of up to seven percent biodiesel can be sold in the UK at the pumps without 

additional labelling. It is also possible to use higher blends such as B100 which is 100% 

biodiesel but this may require modifications to engines. These higher blends are available at a 

limited number of outlets in the UK and must be clearly labelled. 

Diesel for non-road mobile machinery 

Articles 1 and 7a (2) of the EU Fuel Quality Directive (FQD) require fuel suppliers to reduce 

the GHG emissions of fuel supplied for use in road vehicles, non-road mobile machinery 

(including inland waterway vessels when not at sea), agricultural and forestry tractors, and 

recreational craft when not at sea. For ease of clarity, these end uses are commonly referred 

to as ñNon Road Mobile Machineryò (NRMM).  

 

In summary:  

The requirements of the Renewable Energy Directive and the introduction of double 

rewards for biofuels made from wastes is likely to increase the production of biodiesel 

made from wastes and residues such as fish waste over the next five years. 
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The UK Government are considering implementing the FQD in part through amendment to 

the RTFO. This approach will require the scope of the RTFO to be expanded to include those 

fuels obligated by the FQD, i.e. to include fuel used for NRMM (low sulphur gas oil), in 

order that the FQD can be properly implemented.  

 

In addition, the FQD also requires that from 2011 gas oil supplied for use in NRMM is 

sulphur free. It is understood that, due to practical constraints, a significant proportion of the 

fuels supplied for use in NRMM will be road-grade diesel that is downgraded for off-road use 

(known as red diesel as it includes a red dye to distinguish it from road diesel. As such, this 

down-graded diesel is highly likely to already have biofuel blended into it. Any biofuel 

supplied in fuels for use in NRMM is not currently eligible to be counted towards the existing 

RTFO targets, thus downgrading of road-grade diesel may represent a loss in potential 

revenue to those suppliers unless government allows that biofuel to be counted towards 

discharging a supplierôs obligation to supply renewable fuel under the RTFO.  

 

The UK Government propose to expand the RTFO to obligate all petrol, diesel and low 

sulphur gas oil that is intended for use in the end uses covered by the FQD. It also intends to 

allow any type of renewable fuel for use in these end uses to be eligible for RTFCs [ref 16]. 

These changes will enhance the profitability of biodiesel production for use by NRMM used 

by non-road vehicles.  

 

One particular market that could benefit from the use of biodiesel is power and heat 

generation installations as the use of the fuel for these purposes is not subject to fuel duty
17

. 

Diesel generators are used as a prime power supply in remote locations where connecting 

to a power grid is not readily available.  

 

Diesel generators used to provide essential stand-by power (for facilities such as hospitals, 

homes, datacenters, commercial operations etc.) during times of power outage could 

benefit from using a less polluting and lower CO emission fuel like biodiesel.  

 

 

 

 

 

 

 

 

Rural Fuel Duty Relief ï UK Rural areas and Scottish Islands 

 

The Government has recently passed secondary legislation to introduce a duty relief scheme 

for retailers of fuel in the Inner and Outer Hebrides, the Northern Isles, the islands in the 

Clyde and the Isles of Scilly
18

. Known as the Hydrocarbon Oil and Biofuels (Road Fuel in 

Defined Areas) (Reliefs) Regulations 2011 SI/2011/, this new legislation is intended to reduce the 

price of road fuel in the Scottish islands and the Scilly Isles. 
 

Registered retailers within these areas will be entitled to claim 5 pence per litre (ppl) relief on 

unleaded petrol and diesel fuel purchased after 1 January 2012. Sixty days after registration, 

from 1 March for those registered on 1 January, the retailers will be required to reduce the 

price of fuel they sell by an equivalent amount to the relief claimed, to benefit consumers in 

the areas concerned. 

In summary:  

Proposed expansion of the UKôs Renewable Transport Fuels Obligation (RTFO) in line 

with the requirements of the EU Fuel Quality Directive (FQD) will enhance the 

profitability of biodiesel production for use by for non-road mobile machinery, and other 

heat and power generators. 
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The price of fuel on the Scottish islands is on average 10ppl, and on the Scilly Isles 25ppl, 

more than in other parts of the UK, mainly as a result of higher transport and distribution 

costs. The 5ppl relief will offer some help to consumers in the areas concerned, who are faced 

with the high costs of petrol and diesel. The legislation will cover biofuels including 

biodiesel. 

The need for such legislation highlights the opportunity in these areas for the development of 

cheaper and locally sourced biofuels, such as biodiesel.  

  In summary:  

The need for Rural Fuel Duty Relief in remote locations in the UK highlights the 

opportunity in these areas for the development of cheaper and locally sourced biofuels, 

such as biodiesel from waste products such as fish waste. 
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5 Identified Opportunities  for the Enerfish Process 

 

The Enerfish Market Study (D11) concludes in respect to biodiesel production: 

 

ñThe production of biodiesel from fish oil cannot be considered as an alternative or a 

complement to actual or future biodiesel production means. Instead, production of biodiesel 

from fish oil is probably going to be, if profitable, a niche market for large fish processing 

units where fish wastes can be used to generate energy (electricity and/or heat) and/or as a 

fuel for the companiesô vehiclesò.(Chapter 6) 

 

Chapter 7 states: 

éòopportunities for development of Enerfish-type plants may vary with local factors. To be 

viable, three main factors have to be favourable for any given location: 

 

× there must be a demand for the end product 

× raw material (fish oil or waste) has to be available 

× the economics need to be right 

 

The final point on economics can be sub-divided further to take into account 

a) the value of the raw material when sold for alternative purposes 

b) the price of competing raw materials 

c) the price of the processed product ï biodiesel ï including any subsidies or mandated 

requirements for use. 

 

These factors can be viewed hierarchically to help determine the market potentialò 

 

Chapter 7 - Para 7.3 states in respect to islands: 

ñIt would appear that an opportunity may arise on certain smaller islands, which lack 

alternative biodiesel processing plants, and where there is an existing fishing industryò 

 

ñWithin the EU éIt may also work in some of the outlying islands of the UK - Shetland, 

Possibly Orkney or Western Islesò. 

 

Biodiesel demand ï ñOutlying islands also have higher fuel prices due to higher distribution 

costs and low levels of competition. For example several of the Scottish Northern and 

Western Isles have a de facto monopoly supplier through National Benzole, a subsidiary of 

Valero (formally Chevron/Texaco). The downside to this is that some of these areas ï in the 

UK context, the Shetlands again ï are also significant importers of fish oil for their fish 

farming industry.ò 

 

The conclusions from the Market Study have been borne out from NEF research undertaken 

for this Work Package. Consequently more localised research was sought from the Shetland 

Islands as it had conducted its own preliminary case study into biodiesel production from fish 

waste in 2011
19

.  

  

NEF commissioned the Shetland Renewable Energy Forum to undertake more detailed 

research work using information and advice from the Enerfish pilot programme. The results 

of the Shetland case study research is presented in the following Section Two. 
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SECTION 2: ENERFISH FEASIBILTY IN THE SHETLAND ISLANDS  

Executive Summary 

This case study estimates the viability of generating biodiesel from the major fish waste 

resource streams in Shetland, according to the proposed Enerfish/Preseco model currently 

being trialled onsite at Hiep Thanh Seafood JSC in Vietnam. Biodiesel generated through the 

Preseco Process meets road transport fuel quality standards, and as such can be utilised in the 

same applications as fossil diesel. This research from the Shetland Islands provides an 

example case study for all Enerfish project European stakeholders.  

 

Whilst white fish processing waste in Shetland does not constitute an appropriate waste 

stream for an Enerfish/Preseco Energy Generation process, there is potential for a viable 

process in both the pelagic and salmon aquaculture sectors in Shetland.  

 

Processing waste from Europeôs largest fish processing factory in Lerwick, namely, Shetland 

Catch has the potential to produce vast quantities of power, unfortunately too much electrical 

power to be accepted by the current Shetland electrical energy distribution network. 

Alternatively, the factory could use the waste resource to generate its own energy, thereby 

meeting its own energy needs and reducing its carbon footprint. It would also leave a residual 

20 Tonnes of processing waste for other profitable uses. However any change to the factoryôs 

current processing waste arrangements may have a detrimental impact on the fish processing 

supply chain in Shetland, and consequently there would be understandable concern and 

resistance over such a change. 

 

At the smaller end of the scale, it is unlikely that a standalone smallscale Preseco PBP200 

biodiesel installation would be attractive to individual fish farming operations in Shetland due 

to the small amounts of waste material generated on site, and the potentially high start-up 

costs.  

 

At the municipal level, the diversion of fish waste from the Shetland Island Councilôs landfill 

facility outside Lerwick could provide a much more viable proposition, and offer a number of 

advantages.  These could include: monetary and greenhouse gas emissions savings by 

avoiding landfill charges and preventing the production of methane from disposal in the 

landfill site; providing a low carbon fuel for the established Lerwick District Heating scheme. 

Setting up a biodiesel production plant for this waste, would not incur such high start-up costs 

owing to existing infrastructure and expertise available. The process would need to be 

assessed by the Scottish Environment Protection Agency (SEPA) to ensure it would meet 

SEPAôs environmental requirements ï this is likely to mean applying for an amendment to 

Councilôs waste processing licence.  

 

Under the Scottish Governmentôs Zero Waste Scotland, recovering energy from fish wastes 

will become increasingly more attractive to the Aquaculture industry in Scotland, and those 

local authorities who are responsible for processing this waste. 

 

Salmon morts provide low risk test material to pilot and introduce Enerfish Technology to the 

European aquaculture sector, which has the potential to gain ófirst mover advantageô in 

generating energy from fish waste, as increased global production of farmed salmon leads to 

an increasingly competitive global market.  
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1 Introduction & Overview of Shetland 

This document reports on the compatibility of the Preseco Process of energy generation, via 

biodiesel production, in line with the Enerfish method of obtaining suitable waste biomass 

resources from aquaculture and fisheries, to potential applications within the Shetland Islands 

of the United Kingdom. The research provides an example case study for all Enerfish project 

stakeholders in Europe.  

 

1.1 Shetlandôs Geography 

Shetland is an archipelago of approximately 100 islands, of which 16 are inhabited. The 

geographical location of Shetland is shown below in Figure 12. The Shetlands are located to 

the North East of the United Kingdom within the International Council for the Exploration of 

the Seaôs Area IVa.  

Figure 12 - Shetland in Europe ICES Areas (Left); Drawn by Finlay McWalter (Right) 

  
 

 

Administratively, the islands are represented in the European Parliament by the six MEPs for 

the Scottish Constituency. Shetland and the neighbouring archipelago of Orkney (to the 

south-west), return the óOrkney and Shetlandô Member of the UK Parliament, and Shetland 

alone provides one Member to the devolved Scottish Parliament. 

Shetlandôs resident population is stable at approximately 22,000, with some 7,000 people 

living in the regional capital, Lerwick. 

As well as being the most northerly territory of the United Kingdom, the islands traditionally 

have close ties to neighbouring Norway, Denmark and Faroe. This cultural history continues 

to be represented in the contemporary era by transport connections and trade links, including 
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shared oil & gas interests around the North Sea, and óWest of Shetlandô basin, and relevant to 

this study, highly integrated regional fishing and aquaculture industries. 

1.2 Shetland Renewable Energy Forum 

The Shetland Renewable Energy Forum (SREF) is a collection of stakeholders concerned 

with renewable energy developments in Shetland. It includes private sector organisations, and 

individuals with an interest in developing renewable energy technology sustainably within 

the islands, as set out in the Shetland Renewable Energy Strategy, 2009. The Forumôs goals 

are to maintain, deliver and update the Strategy with the objectives of reducing Shetlandôs 

reliance on increasingly costly fossil fuels, and providing new skills and employment to the 

Islands based around sustainable renewable energy developments. 

1.2.1 Shetland Renewable Energy Strategy 

The Shetland Renewable Energy Strategy was developed by local renewable energy 

stakeholders, including industrial partners, public sector organisations, and local individuals. 

In common with other remote regions of Europe, and as identified in various Enerfish 

literatures, fuel costs in Shetland are significantly higher than around major population 

centres. This leads to increased anxiety of rising fuel costs and restricts economic growth, and 

the Shetland Renewable Energy Strategy aims to mitigate over-reliance on fossil fuels as far 

as possible by using renewable and sustainable means. The forum has several aims around 

increasing the amount of energy developed by renewable means in Shetland namely: 

 

1. Develop sustainable, economic and effective solutions which 

significantly reduce the volume of non-renewable fossil fuels required 

to power Shetland. 

2. Create employment, income and new skills in Shetland by 

stimulating new economic activity linked to the presence of renewable 

energy resources in the islands. 

3 Ensure there are direct benefits, in addition to employment, income 

and new skills, to the community from renewable energy development 

in Shetland.  

3. Enable peripheral communities to use renewable energy as a way to 

enhance the viability of their community and community facilities.  

4. Stimulate awareness of the importance of renewable energy and the 

need to reduce carbon emissions; and develop skills in energy 

efficiency and renewable energy alternatives. 

 

1.2.2 Background and Wider Potential of Biofuel in Shetland 

The Forumôs on-going strategic reviews have identified that biofuel developments in 

Shetland appear to be somewhat underdeveloped. It has been suggested that this is because 

the climate in Shetland does not support commercially viable biomass crop agriculture, more 

conventionally associated with bioenergy. One notable exception exists within the town of 

Lerwick which has a district heating scheme fuelled by municipal solid waste ï classed as 

biomass in some cases.  

 

Looking to the future, itôs a stated priority of several governmental organisations within the 

United Kingdom including the Crown Estate to develop macroalgae aquaculture, to farm 
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commodity chemicals and fuels as appropriate. Local stakeholders in Shetland are hopeful 

that macroalgae may be able to complement the existing aquaculture industry around the 

Islands, and are conducting resource assessments of existing macroalgae species, their 

properties and suitability for cultivation and processing in Shetland. 

 

1.2.3 EnWRAP Energy from Waste: Realising Aquacultureôs Potential 

A consortium including Shetland Renewable Energy Forum Members, the North Atlantic 

Fisheries College (NAFC) Marine Centre, Shetland Islands Council, and the Highlands and 

Islands Enterprise have researched the potential for biofuel production from Aquaculture 

Waste around the islands in the past, but were hindered by a general lack of enthusiasm from 

industrial partners which, in most cases, have waste disposal routes which are adequate for 

their needs (See Section 3). 

 

In recent years the NAFC Marine Centre in conjunction with Newcastle University developed 

a project proposal entitled EnWRAP: Energy from Waste: Realising Aquacultureôs Potential. 

This planned the development of a pilot anaerobic digestion facility in Shetland to process 

waste from the aquaculture and fisheries industry and the agricultural sector, however, this 

was not widely supported by industry.  

 

1.2.4 Motivation  

As well as those aims given above, the well documented rises in the costs of all kinds of 

mineral fuels is encouraging Shetland to re-examine ecologically and economically 

sustainable, and locally produced biofuels including those from waste from the aquaculture 

sector.  

 

In 2008 an óEnergy Source Analysisô study for Shetland was produced by the Pure Energy 

Centre (members of the Shetland Renewable Energy Forum), undertaken as part of the Cradle 

2 Cradle Islands project, funded by the European Unionôs Regional Development Fund. 

 

Findings from the North Sea Regional Development 2007-2013 Programme also well 

illustrate our motivation for seeking new fuel supply chains. Many of these statements are 

generally true of other island regions in Europe and elsewhere: 

 

Pure Energy Centre, óShetland Energy Source Analysisô Findings, 2008 

 

¶ Between 1990 and 2008 Shetland energy use has increased by 58% from 1ô000GWh 
to 1ô550 GWh. 

 

¶ The energy crisis between 2007 and 2008 saw an annual increase in Shetland 

expenditure on energy of almost £17m. In that one year, the unit cost of fuel oil (gas 

oil) increased from30pence per litre to 45ppl.  

 

¶ CO2 Emissions have increased from 323kT in 1990 to just under 507kT in 2008, a 

rise of 57%. 

 

¶ Shetlandsô energy use and associated carbon emissions are very high per head of 

population. 
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¶ The two largest Shetland energy sources are ógridô electricity and GasOil.  

 

¶ There has been a strong decline in the use of coal, peat and LPG as people change to 

oil based heating or district heating. 

 

¶ In rural parts of Shetland many have changed to electrical heating from solid fuel. 

 

¶ Shetlands use of road fuels has declined through the use of more efficient vehicles and 

a shift from petrol to road diesel. 

 

¶ Shetland is highly vulnerable to minor fluctuations in whole sale energy costs. 

 

¶ Shetland is almost completely dependent on external energy sources and associated 

supply chains. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Shetland Renewable Energy Forum would like to thank the Enerfish project team for 

allowing us the opportunity to research the implications of the project with a view to 

addressing the concerns expressed above.  

  

In summary:  

The community in Shetland are heavily reliant on fossil fuels, including locally 

excavated peat. Peripheral areas of Shetland are depopulating, and this is often 

attributed to high fuel costs. Shetlandôs fuel costs are among the highest in the UK. This 

includes road transport fuel and heating oil fuel. 

 

The local electrical power distribution network operator legally responsible for supplying 

electrical power within Shetland, Scottish & Southern Energy (SSE), currently fuels the 

Lerwick Power Station by mineral diesel, and is heavily subsidised by power consumers 

on the UK mainland in order to maintain power pricing equivalence throughout the 

Network area.  
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1.3 Incentivised Uses of Biodiesel in the United Kingdom 

The following incentive schemes apply to biodiesel power generation in the UK 

 

1.3.1 Renewable Obligation Certificates (ROCs); Electrical Power Generated by 

Biodiesel: 

 

This incentive applies to CHP generation: 

Tradable ROCs are awarded per megawatt of electrical power generated. Power produced 

from bioliquids is eligible for double-ROCS, i.e. 2 ROCs would be awarded per MW of 

generated power. ROCs currently have a value of approximately £50 (ú60) each.  

Use of biodiesel as a fuel for thermal energy generation is not currently incentivised in the 

UK. Greg Barker, the UK Government Minister Responsible for Energy and Climate Change 

said in January 2012: 

"The Department [of Energy and Climate Change] has undertaken several evaluations of the use of 
bioliquid technologies for heat generation though the National Non-Food Crops Centre [NNFCC]. The 
details of these have been published on their website." 

"We will consider bioliquids for inclusion in the renewable heat incentive scheme in phase 2. 
However, before bioliquids can be supported under the scheme we need to establish a co-ordinated 
approach to their use so that the heat market does not unduly impact on other important uses, in 
particular transport. In addition, we would need to ensure we meet our legal commitments under 
the renewable energy directive by devŜƭƻǇƛƴƎ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŎǊƛǘŜǊƛŀΦέ 

The introduction of Phase 2 of the Renewable Heat Incentive which will see the scheme 

extended to domestic homeowners and increase the number of incentivised technologies has 

not been officially timetabled, but is expected to occur in Autumn/Winter 2012.  

 

1.3.2 Transport Fuel Options: 

Biofuel generated from waste materials is double-incentivised under the United Kingdomôs 

EC Renewable Energy Directive compatible óRenewable Transport Fuel Obligation. This 

means that each litre of biodiesel generated for road transport purposes will be awarded two 

Renewable Transport Fuel Certificates (RTFCs), which can be traded to fossil transport fuel 

suppliers. The market value of RTFCôs tends to be 15-20p according to the e-TOC RTFC 

trading website.  

 

It has been noticed that biodiesel generated by the Preseco process meets transport fuel 

quality standard EN 14214 and so is readily usable as a transport fuel. The UK Governmental 

Department for Transportôs modification of this standard, BS EN 14214 states that the  

maximum Cold Filter plugging point for B100 diesel blends of -15°C in the winter (16 

November - 15 March inclusive) and -5°C for Summer. Owing to the maritime climate, the 

coldest temperature ever recorded in Shetland is -8.9°C in January, so the risk of cold 

starting, even on maximum biofuel fuel blends, is unlikely in Shetland.  

 

Further investigation, testing, and engine modifications may be required for B20 biodiesel to 

fossil diesel blends and above (i.e. 20% Biodiesel : fossil diesel).  
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1.4 Potential End Users of Biodiesel Fuel in Shetland 

The demand for affordable fuel is becoming increasingly pronounced throughout Europe, and 

so too in Shetland. There are clear sustainability benefits of deriving energy from 

biodegradable wastes, including avoiding the production of excess atmospheric methane, and 

these are well understood. This section of the report examines in more details the potential 

end users of large quantities of biodiesel in Shetland. 

 

As well as utilising Preseco process generated biodiesel as a fuel for onsite CHP facilities at 

the processing stations associated with fisheries and aquaculture industries, there are several 

other readily or near readily available potential end users of this fuel in Shetland which 

include: 

 

¶ the local district heating scheme in the town of Lerwick operated by Shetland Heat 

Energy and Power;  

¶ the local authority, Shetland Islands Council, who have expressed an interest in 

fuelling their fleet of road vehicles on biodiesel fuel blends;  

¶ Community Energy Scotland who may also be able to help support the uptake of 

community level biodiesel schemes throughout Shetland, near to fish processing 

stations.  

1.4.1 Local Municipal Waste energy Recovery Plant, and District Heating Scheme: 

The town of Lerwick is home to one of the largest district heating schemes in the United 

Kingdom, which is fuelled primarily by municipal and commercial waste sourced from the 

Shetland Islands, Orkney Islands, and some offshore oil & gas platforms. Shetland Heat 

Energy and Power (SHEaP) operate this district heating scheme and provide heat to 

approximately 1000 addresses throughout Lerwick.  

 

Additionally, the incinerators of the councilôs waste recovery plant are fuelled by mineral 

diesel for approximately two months of the year, ensuring service at times of reduced waste 

supply.  
 

Figure 13 - Energy Recovery Plant (left) and Shetland Heat Energy and Power Control 

Centre 

 
 

Shetland Heat Energy and Power consumes nearly 900 cubic meters of fuel oil per year, of 

which 50% is consumed at times of peak demand to boost thermal output, and 50% when the 
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Energy Recovery Plant is not operational due to maintenance requirements. SHEaP have 

announced plans in place to develop a wind-to-heat storage tank to cover this overlap, but itôs 

likely that fossil diesel will remain a part of the fuel consumption mix. 

 

Similarly, the Energy Recovery plant also uses fuel oil to heat the furnace after shutdown, 

and to boost thermal energy output as required.  

1.4.2 Local Transport Fuel Uses: 

Shetland Islands Council has the largest fleet of vehicles on the Islands and is committed to 

reducing reliance on imported fossil fuels. The council are also willing to test biodiesel in the 

intra-island ferry fleet, which provides a life-line transport service between islands.  

 

Shetland Islands Councilôs road fleet is a major consumer of diesel, and during the 9 months 

from April 2011 to December 2011, consumed 473,791 litres of fossil diesel. (SIC, 2012, 

Unpublished) 

 

Additionally, Shetland Renewable Energy Forum, and our partners have investigated plans 

for community vehicles in peripheral communities of the islands, which could be run on 

biodiesel. These peripheral communities co-exist with fish salmon aquaculture processing 

stations, so there is real future potential for co-development of these schemes.  

 

1.4.3 Local Community Biodiesel Schemes & Community Energy Scotland 

Increasing depopulation in peripheral territories is a concern in many areas of Shetland. There 

are several organisations throughout the Islands which aim to improve the sustainability 

profile of their local communities, by reducing reliance on fossil fuels, and increasing the 

volumes of economic activity in the area.  

 

Such organisations include the North Yell Development Council, Nortenergy, Unst 

Partnership, Fetlar Developments, and many others throughout Shetland. In areas where there 

is currently a significant cost associated with the environmentally safe treatment of salmon 

mortalities (morts) biomass, and an active local development organisation, (as is the case, for 

example, in the North Isles of Shetland - the isles of Unst, Yell and Fetlar), there is real 

potential to develop small scale biodiesel schemes which would help to achieve the aims 

listed above by providing an alternative for Salmon producers to the costly transportation of 

waste and salmon mortalities to the Shetland Mainland. 

 

Community Energy Scotland (members of the Shetland Renewable Energy Forum) have a 

successful track record of delivering funding and support for renewable energy developments 

at a community scale, including biomass projects from scales of 1kW to 850kW. Although to 

date these have focussed on the delivery of solid fuelled (wood based) biomass generators, 

CESôs local office in Shetland have confirmed that this is not a barrier to working on 

community biodiesel based schemes. 

 

1.4.4 Local Electrical Infrastructure: HVDC Connection to Mainland UK Pending  

Since Shetland is not currently connected to the United Kingdomôs national electrical power 

transmission network, the local electricity Distribution Network Operators (DNO), SSE are 

restricted in the quantity of energy they may purchase from local power generators. This 
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problem is not likely to be alleviated until there is a high voltage direct current (HVDC) cable 

connecting the Shetland Islands distribution network to the UK National Grid. This has been 

proposed and is awaiting planning consent. An HVDC Converter station will be required to 

connect the proposed Viking Energy wind farm north of Lerwick (456MW rated capacity) to 

an export market. The Viking Energy wind farm as proposed would be the largest rated 

capacity wind farm in Europe should it be granted consent, and 45% of the company would 

be owned by the Shetland Charitable Trust, which was initially founded to maintain and 

distribute Shetlandôs Oil Wealth fund gained from Oil and Gas industrial activity around 

Shetland.   
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2 Capture Fisheries and Aquaculture in Shetland 

 

The fishing industry is the biggest contributor to Shetlandôs Gross Domestic Product (GDP), 

despite the significant Oil and Gas Industry activity in and around the Islandsô waters. The 

most recent, detailed survey of Shetlandôs Economic output was published in 2006 and 

conducted by the University of Aberdeen Business School, the Fraser of Allander Institute at 

the University of Strathclyde and AB Associates (Shetland Renewable Energy Forum 

Members, and Economic Development Consultantôs based in Shetland). The group calculated 

the total economic output of all of Shetlandôs industrial sectors to be Ã705,705,000 (ú1.037 

Bn. in Jan. 2006): 

Figure 14 - Shetland's Major Economic Sectors, 2006 

 
 

The local economy in Shetland is, and always has been dominated by commercial fisheries, 

and this sector is likely to have grown as a proportion of the local economy since 2006 due to 

rapid growth of local salmon and mussel aquaculture output.  

 

There are three potentially viable fuel feedstock resource streams which could meet the 

requirements of the Enerfish Process which generates fuel from waste products generated by 

fish processing, each of which has different characteristics and will be discussed in Section 3. 

These are: 

A Whitefish Catch Landed in Shetland.  

 

B Pelagic Catch Landed in Shetland 

 

C Salmon Aquaculture  
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2.1 Key Fishing and Aquaculture Organisations in Shetland 

To provide the most accurate context for examining the potential for the production of 

biodiesel from fish waste, the following organisations have been identified as being of major 

importance to the capture fisheries, and aquaculture industries in Shetland. They have been 

identified since itôs clear that no óEnergy from Fish Wasteô project of the scale being 

demonstrated by the Enerfish consortium at Hiep Thahn Seafood in Vietnam can be 

envisaged in Shetland without the support of these organisations, all of which have a 

commercial interest in fish waste removal. These organisations are described in detail below.  

2.1.1 Lerwick Port Authority (LPA)  

 

Figure 16 - The Major Features of the 'Port of Lerwick' 
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LPA control the access to the Port of Lerwick, including the docks & quays and some of the 

land. 
 
 
ñLerwick Port Authority was established (as Lerwick Harbour Trust) by Act of Parliament in 1877 and is an 
independent statutory body governed by its own legislation. It is directed by eleven Board Members, nine of 
whom are appointed by the local community and harbour users.ò 
 
 

LPA have a stake in businesses which bring maritime traffic to Lerwick Port, and have share-

holdings in Shetland Seafood Auctions (11% owned by LPA) as well as Shetland Catch and 

Shetland Fish Products ï both of which are listed in this section of the report: 
 

Figure 17 - Lerwick Port Authority's, Shetland Catch, and Shetland Fish Products; Integrated 

Organisations Involved in Fish Waste Processing: 

 

 

 

 

 

 

 

 
 

2.1.2 Shetland Fish Products 

Shetland Fish Productsô Heogan fish meal and fish Oil factory is stocked by waste from the 

fish processing industries in Shetland.  

 

As well as being a successful business in its own right, providing 9 full-time jobs on the Isle 

of Bressay, the proximity of the factory as a service provider adds significant value to other 

local fish processors. As such it is important to the overall economy of Shetland and the 

sustainability and viability of the local fish processing industry in the face of international 

competition, since processed and filleted fish are worth up to 100% more than whole fish.  

 

Coinciding with the onset of the ócredit crunchô and banking liquidity crisis which manifest 

globally in 2007/08 the fish meal factory was threatened with closure. However local 

stakeholders saw this as an opportunity to increase their share in Shetland Fish Productsô and 

the factory is now wholly óShetland Ownedôï with Shetland Catch, owners of the largest 

pelagic fish producing factory in Europe, and Lerwick Port Authority, who have an obvious 

business interest in fish landings in Lerwick being major shareholders.  

 

Lerwick Port 

Authority LPA  
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On the 9
th
 of March, 2009, information from Lerwick Port Authority & Shetland Catch was 

released containing the following statements: 

Sandra Laurenson, Chief Executive of Lerwick Port Authority said ñAll of the local 

shareholders are pleased to secure the company and consequently the Heogan plant through 

this move.  The company will be locally controlled and will focus on success for this plant 

and its place in the overall local seafood sector.  The Port Authority already owns the piers 

at Heogan and Shetland Fish Products is valuable for continued use of these assetsò.  

John Goodlad, Chairman of Shetland Catch said ñThe fishmeal and fish oil plant at Bressay 

is an essential component of the local seafood processing sector.  With declining blue whiting 

quotas, the Heogan plant will concentrate on offal available locally and is complementary to 

operations at Shetland Catchò. 

Thus fish waste processing services are provided by an enterprise which is deeply integrated 

into the Shetland economy. 

 

More information about Shetland Catch, which operates the largest pelagic fish processing 

factory in Europe is given in Section 4.3. 

 

 

 

 

 

 

 

 

2.1.3 Shetland Aquaculture 

 

Shetland Aquaculture represents salmon and mussel farmers around the Islands and is led by 

David Sandison, who is also chair of the Scottish Salmon Producers Organisation.  

Salmon Aquaculture in Shetland is dominated by the following organisations; Northern Isles 

Salmon, Lakeland, Hjaltland Seafarms, Scottish Sea Farms & Mainstream.  

 

  

Summary: An Enerfish/Preseco model to generate energy from fish wastes should seek 

to compliment this existing infrastructure, or cater for resources which cannot be met 

by the Heogan Fish Meal factory in order to be viable. 
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3 Fishing and Aquaculture Waste Flow in Shetland 

As discussed in Section 2.1.2, most fish processing waste in Shetland is transported to 

Shetland Fish Productsô fish meal and fish oil factory. This is one of only two such fish plants 

in Scotland ï the other being in Aberdeen.  

 

Some waste is also ensiled by Lerwick Fish Traders ï for example, the processing waste from 

Northern Isles Salmon (discussed later in Section 4.3) ï and Scottish Sea Fish in Scalloway, 

both of whom transport ensiled salmon to Norway, where it is thought to be used as a fuel 

feedstock by Scanbio in Trondheim. Most aquaculture organisations in Shetland are 

subsidiaries of Norwegian, Scottish or Polish parent companies; aquaculture is a 

multinational enterprise in Shetland, and the diagram below is representative of this fact: 

 

 

Figure 18 - Relationship Diagram showing some of the Major Salmon Producers in Shetland, 

and Lerwick Fish Traders; producers of Ensiled Salmon Waste, and parent company 

Sparebanken Vest. 

 

 

 

 
 

This level of integration between farming and processing organisations across the North Sea 

region may be a barrier to the development of a large-scale fish processing waste to biodiesel 
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generator project; transportation from one outlet to another may be a key component in the 

parent companyôs business plan 

3.1  Environmental Requirements 

The Scottish Environmental Protection Agency (SEPA) are responsible for safeguarding the 

environment in Scotland by regulating procedures and processes which may have a harmful 

effect on the natural environment, including the waste disposal industries.  

 

The cost of becoming appropriately certified to handle waste in Shetland is likely to be a 

burden to any start-up project in Shetland, however circumstances can vary the level of 

stringency required and SEPAôs advice would need to be sought in the first instance. 

  

SEPA, in collaboration with Poseidon Aquatic Resource Management Ltd. have issued the 

following Categorisations of Fisheries and Aquaculture waste in accordance with the relevant 

EC legislation.  

 

Specifically, waste products from animal and livestock processing are separated into three 

Categories, and organisations can be licensed to process some or all of these categories 

depending on their intentions. Licenses to process waste which meets each of these categories 

are granted by SEPA, and regular audits are carried out to ensure that waste processing 

premises remain compliant with relevant hygiene regulations. Costs associated with gaining 

licensing are usually of the order of Ã10,000+ (ú11,500), although some simplifications and 

exemptions can apply to very small operations to substantially reduce this cost.  

 

Table 6 on the following page shows a simplified description of the three categories of 

animal waste monitored by SEPA, especially relevant material is highlighted by shading. 
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Table 6 - Categorisation of Animal By-Product Materials According to EC Regulations SI 

257, 1994 and No 808/2003 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A guide of how these regulations relate specifically to the aquaculture industry is provided in 

Table 7. This was published by the Scottish Executive Environment and Rural Affairs, 2004 

ï whose duties have now been absorbed by SEPA. 

 

 

 

 

 

Category 

Incineration

Processed in an approved Category 1

processing plant

For certain marked non-TSE material 

may be buried in approved landfill sites

Animal Material Collected when treating waste

water from Category 1 processing plants

Mixtures of Category 1 material with either 

Category 2 or Category 3 material

Fish Farming Mortalities Incineration

Animal by products containing digestive tract or Processing in an approved Category 3

manure components processing plants.

Animal material collected from treating waste Used as a raw material in pet foods

water from slaughter houses or Category 2

processing plants Transformed in a biogas or composting

plant

Products containing residues of veterinary drugs 

and contaminents listed in Group B(1) and (2) ofFor material of fish origin, may be

Aneex I to directive 96/23/EC ensiled or composted

Non-Category 1 byproducts from non-member Where authorised, may be used as a 

states feed for zoo, circus, fur-animal, 

hounds, maggot / worm (as bait).

Animals or parts of animals that have been 

slaughtered for human consumption, including

those killed to eradicated an epizootic disease

Mixtures of Category 2 material with Category 3

material

Parts of slaughtered animals for human Incineration

consumption

Processing in approved Category 3

Fish or other sea animals, caught in the open seaprocessing plants

for the purpose of reduction to fish meal

Used as a raw material in pet food

Fresh fish by-products from plants manufacturing 

fish products for human consumption Transformed into a biogas or composting

plant

For material of fish origin, may be

ensiled or composted

Where authorised, used as a feed for

zoo, circus, fur-animal, hounds, maggot /

worm (as bait). 

Animals containing residues of environmental 

contaminants

2

3

Raw Material Storage and Disposal Requirements

1

All body parts affected by TSE, pet/zoo/circus

animals, experiemental animals.

Wild animals suspected of being infected with 

disease communicable to humans or animals
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Table 7 - Simplification of Regulations for Aquaculture Processing 

 

 

 

3.1.1 Organisations in Shetland Licensed to Process Biowaste 

The following organisations have been licenced to process waste in Shetland, according to 

the details given in Table 6 and Table 7: 

 

Table 8 - Organisations Licenced to Handle Category 1, 2, and 3 Waste in Shetland 

 

 
 

 

Estimated annual waste mass flow rates are given in Figure 19 based on relevant data for 

2010:  

1 2 3

X

Where controls have been applied because of the presence

or suspected presence of notifiable disease X

X

As a result of algal bloom X

X

X

X

Show clinical signs of disease and are not processed X

X

X

clinical signs of disease)

Where source is not subject to controls

Mortalities at the processor:

Where the fish are dead on arrival

Processing Waste:

Where source is subject to disease controls (but fish show no

Source of Waste

Waste Category

On-farm Mortalities:

Where no disease has been confirmed

As a result of jellyfish attack

As a result of adverse weather

As a result of compulsory slaughter notice

Scottish Sea Farms

Shetland Fish Products

Total Waste Management Solutions

Organisation Name Products Managed

Landfilled Salmon Morts (solid)

Salmon Production Trimmings from own 

and some other production lines, to be 

ensiled

Ensiled Salmon Production Trimmings

Local Fish Production Trimmings

Liquified Salmon Morts (cannot be 

landfilled)

Shetland Islands Council

Lerwick Fish Traders



Figure 19 - Resource Flow Diagram, Waste from the Fishing and Aquaculture Industries in Shetland, figures Estimated for 2010/11. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Processed outside of 

Shetland 

2,139T 

Whitefish Catch  

A 
16,000T 

Pelagic Catch Landed in 

Shetland 

B 

72,492 T 

Local Salmon Aquaculture 

C 

45,439T 

Processed and Exported 

Globally 

 

 

Offal, Cleaning Waste, etc. 

Transported to SFP 

36,246 (50%) 

Offal Removed 

at Sea 

Resource Discarded 

3,861T (Estimate) 

Landed in Shetland 

12,139T 

Sold at Seafood 

Shetland Auctions 

 

Transported to Buyer 

12,139T 

Processed in Shetland 

10,000T (Est) 

Cleaning Waste, etc. 

Transported to SFP 

6,5000T 

Landed at Shetland Catch 

72,492T 

Shetland Fish Products, Isle of Bressay 

52,746T (Est.) 

 

Farming Morts 

11,364T 
 

Landfilled:Resource 

Discarded in Shetôd 

 
 

1092T 

Processed and Exported 

Globally 

45,439 T 

 

Offal, Cleaning Waste, etc. 

Transported to SFP 

10,000T est. 

Waste Ensiled at Lerwick 

Fish Traders and Scottish 

Sea Farm. Transported to  

Norway. (Biodiesel at 

Scanbio) 

 
7,500T 

Fish Oil 

11,645T 

(EST) 

 

Fish Meal 

10,275T 

(EST) 

Salmon in Farming Process 

 

Annual Harvest 

45,439 T 

 

 

Solid? 

Collected by TWMA 

Hazardous Waste 

Service, Treated in 

Mainland Scotland 

 
10, 272T 

Yes 

No 



3.2 Ensiled Aquaculture and Fisheries Waste Exported from Shetland 

3.2.1 Ensiled Salmon Processing Waste Exported to Norway 

As shown in Figure 19, some organisations in Shetland export ensiled processing waste to 

Norway where it is used as a feedstock to create animal feed, and potentially biodiesel. 

Though the exact destination is not known, it is likely that some of this is sent to Scanbio in 

Trondheim, who are European market leaders in the production of biodiesel from aquaculture 

waste, and have a presence throughout Scotland. 

3.2.2 Liquid Category 2 Waste  

To meet relevant regulations, liquid waste from salmon mortalities which die in the salmon 

farming process are treated by Total Waste Management Alliance (TWMA) and exported for 

further processing on the Scottish mainland. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 Resource Potential of Fisheries and Aquaculture in Shetland 

This section explores the potential of each of the waste sources identified in Section 2.  

 

4.1 White Fish / Demersal Landings in Shetland 

There are approximately 25 white fish vessels in Shetland, which use traditional trawl, gill-

net and seine fishing methods; this figure is down from approximately 50 vessels in 1995 and 

is symptomatic of distress within the white fishing industry of the North Sea thought to be 

caused by overfishing of important stock species. White fish vessels in Shetland are generally 

owned by shareholding fishermen, the vast majority of whom are long-term residents of the 

Islands. These boats catch a wide variety of species in grounds close to the islands, which are 

generally landed both in Lerwick on the East Coast, and Scalloway on the West.  

 

Shetland Seafood Auctions is the fish market where most whitefish is traded, and is open 5 

days per week all year round. Despite suffering a downturn in fish processing activity in 

recent years, the installation of modern electronic trading equipment, and increased 

marketing activity such as the óLand it in Shetlandô campaign are credited with having 

boosted the local processing industry.  

 

White fish catch from around Shetland is a steady all year, with roughly 1000Tonnes landed 

in Shetland each month. 

In summary: most fish processing waste in Shetland is transported to Shetland Fish 

Productsô fish meal and fish oil factory.  Some fisheries and aquaculture waste is also 

ensiled and exported to Norway where it is thought to be used as a fuel feedstock. The 

current level of integration between farming and processing organisations across the 

North Sea region may be a barrier to the development of a large-scale fish processing 

waste to biodiesel generator project 

 

In addition, the cost of becoming appropriately certified to handle waste in Shetland is 

likely to be a burden to any start-up project in Shetland, but situations may vary on a 

case by case basis.
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The total mass of each species landed is given below: 

 

Figure 20 - Mass (Tonnes) of White Fish and Shell Fish Species Landed in Shetland, 2010 

(Shetland Islands Council, 2012) 
 

 
 

4.1.1 Whitefish Processing in Shetland 

Major whitefish processors around Shetland include: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unlike the pelagic fishing fleet, there is no centralised processing facility for the whitefish 

catch, which is comparatively small, and steady throughout the year. Traditionally, there is a 

high level of on-board processing on whitefish vessels, which helps to preserve the fish and 

increases the value of the catch when it is sold at Shetland Seafood Auctions on arrival in 

McNabôs Kippers 

1 & 2 Marina Business Park,  

Gremista,  

Lerwick.  

ZE1 0TA;  

 

Blydoit Fish 

Blydoit Industrial Estate, 

Blydoit Park, 

Scalloway, 

Shetland  

ZE1 0UG 

 

QA Fish Ltd. 

Unit 1, 

Blacksness Pier, 

Scalloway, 

Shetland, 

ZE1 0TQ 

 

L. Williamson Fish Sales Ltd. 

Blydoit Industrial Estate, 

 East Voe,  

Scalloway,  

Shetland,  

ZE1 0UG 

 










































































































