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That the committee report from time to time to 
the Senate, but no later than June 30, 2015, and 
that the committee retain all powers necessary to 
publicize its findings for 180 days after the tabling 
of the final report.

The question being put on the motion, it was 
adopted.

Gary W. O’Brien 
Clerk of the Senate

Extract from the Journals of the Senate,  
Monday, December 9, 2013:

The Honourable Senator Manning moved, 
seconded by the Honourable Senator Unger:

That the Standing Senate Committee on  
Fisheries and Oceans be authorized to examine 
and report on the regulation of aquaculture, 
current challenges and future prospects for the 
industry in Canada;

That the papers and evidence received and taken 
and work accomplished by the committee on this 
subject during the First Session of the Forty-first 
Parliament be referred to the committee; and 

ORDER OF REFERENCE
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and highlights how aquaculture is regulated in 
these jurisdictions; the information contained 
herein is based on evidence heard as part of the 
videoconferences with the countries in question as 
well as on materials gathered during the Com mit-
tee’s fact-finding missions. Volume One provides  
a brief profile of the aquaculture industry and its 
governance in Canada, with a particular empha-
sis on the regulatory framework in place in each 
province. Volume Three includes the Com mit tee’s 
observations on the aquaculture indus try and its 
governance structure in Canada, based on findings 
from the fact-finding missions and the evidence 
gathered during the public hear ings. 

This volume is divided into three chapters. Chap-
ters 1 and 2 provide a portrait of the industry in 
Norway and Scotland respectively, and describe 
the legislative framework in place in each coun try 
to regulate aquaculture. Chapter 3 briefly com-
pares the Norwegian, Scottish and Canadian aqua-
cul ture industries and their respective governance.

In January 2014, the Standing Senate Committee 
on Fisheries and Oceans (the Committee) began 
a study on aquaculture pursuant to an order of 
reference received from the Senate which reads  
as follows:

That the Standing Senate Committee on Fisheries 
and Oceans be authorized to examine and report 
on the regulation of aquaculture, current challenges 
and future prospects for the industry in Canada.1

In response to this broad and complex mandate, 
the Committee held public hearings in Ottawa and 
undertook fact-finding missions in the provinces 
where the marine aquaculture sector operates 
– British Columbia (B.C.), New Brunswick (N.B.), 
Newfoundland and Labrador (N.L.), Nova Scotia 
(N.S.), Prince Edward Island (P.E.I.), and Québec 
(QC). Public hearings were also held in some of 
these provinces. In addition, the Committee held 
videoconferences with government rep re sen ta-
tives from Norway and Scotland, two countries 
with aquaculture regulatory regimes comparable 
to Canada’s. The Committee also completed a 
fact-finding mission in each country, to learn 
more about the operation and governance of the 
Norwegian and Scottish aquaculture industries. 

This document constitutes Volume Two in a series 
of three volumes prepared by the Com mit tee on 
this study. This volume presents a profile of the 
aquaculture industry in Norway and Scotland 

INTRODUCTION

1 Senate of Canada, Journals of the Senate, 2nd Session, 41st Parliament, 9 December 2013, p. 274.

http://www.parl.gc.ca/content/sen/chamber/412/journals/pdf/024jr_2013-12-09.pdf
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number of companies operating in the finfish sector 
in Norway remains much higher than in Canada. In 
2013, the sector consisted of 158 com pa nies – small, 
medium and large – sharing over 1,000 licences 
for grow-out sites in marine waters. The sector is, 
however, concentrated, with the 10 largest finfish 
aquaculture companies being respon si ble for 67.2% 
of total production. Some of these companies 
include Marine Harvest, Cermaq, Grieg Seafood, 
Norway Royal Salmon, Lerøy and Salmar. The finfish 
sector has also experienced ver tical integration, 
with companies being involved in hatcheries, grow-
out sites, fish processing and export operations. For 
its part, the shellfish sector currently involves 65 com-
panies holding 225 licences.

profile of the Industry
1.1.1 Structure and Location2

The aquaculture industry in Norway is dominated 
by its finfish sector, with Atlantic salmon and Rain-
bow trout accounting for 93.9% and 5.8% respec-
tively of total volume produced. Blue mussel, 
which accounts for 0.2% of overall aquaculture 
production, is the main shellfish species produced. 
The variety of species cultivated in Norway 
commercially is pre sented in Table 1.1. Seaweed 
aquaculture – either as a monoculture or a poly-
culture – is under devel opment but generates very 
little biomass.3

The finfish sector of the Norwegian aquaculture 
industry was originally an owner-operated sector 
with hundreds of small firms. Over the years, 
the number of firms has declined as a result of 
increased horizontal integration. Regardless, the 

CHApTER 1: Norway

2 Unless specified otherwise, the information contained in this section is from the following document: Norwegian Directorate  
 of Fisheries (Ministry of Fisheries and Coastal Affairs), “Key Figures from the Norwegian Aquaculture Industry,”  
 Aquacultural Booklet, 2013.
3 Norwegian Institute for Agricultural and Environmental Research, The Norwegian Seaweed Industry, November 2012.
4 It should be noted that Norway is divided into 19 counties (known as “fylker”) which themselves comprise  
 430 municipalities (“kommuner”).

Table 1.1 – Aquacultured Species in Norway

Species

Finfish • Atlantic Salmon 
• Rainbow Trout/Trout

Shellfish • Blue Mussel

Source:  According to information obtained from the Norwegian Directorate of Fisheries (Ministry of Fisheries and Coastal Affairs), 
“Key Figures from the Norwegian Aquaculture Industry,” Aquacultural Booklet, 2013.

http://www.fiskeridir.no/english/statistics/booklets/aquacultural-booklets
http://www.netalgae.eu/uploadedfiles/Norwegian_seaweed_industry_WP12.pdf
http://www.fiskeridir.no/english/statistics/booklets/aquacultural-booklets
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1.1.2 Production

Figure 1.2 presents aquaculture production (vo-
l ume and value) in Norway between 1999 and 
2013. Production volume grew steadily during the 
2000s and reached a peak at 1,321,119 tonnes in 
2012. This was followed by a reduction of 5.6%  
in 2013. That year, aquaculture production totalled 
1,246,544 tonnes; this included 1,244,180 tonnes 

Aquaculture in Norway takes place in the counties 
along most of the country’s coastline, located in 
more than 160 municipalities.4 In the finfish sector, 
Nordland is the dominant producer county, with 
Hordaland coming second, Møre og Romsdal third, 
and Troms fourth (Figure 1.1 provides a map of 
Norway and its counties). The shellfish sector is  
active in eight counties, but production is more 
abundant in Sør-Trøndelag, Nordland, Nor-Trøndelag 
and Sogn og Fjordane.

Lerøy Seafood Group is the world’s second largest producer of Atlantic salmon and Norway’s largest exporter of seafood. This 
publicly-listed company is fully integrated and operates aquaculture facilities in Norway through three separate legal entities: Lerøy 
Aurora AS (North Norway), Lerøy Midst AS (Central Norway), and Lerøy Vest AS (West Norway). The company also owns 50% of 
Scottish Sea Farms Ltd., the second largest salmon aquaculture company in Scotland. Senators went aboard the MS Lyna, a marine 
vessel, to visit one of Lerøy’s grow-out sites located on Bjørnafjorden, about one hour from the company’s headquarters in Bergen.
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Figure 1.1 – Map of Norway and  
its Counties

of finfish and 2,363 tonnes of shellfish, for a total 
value of 40 billion NOK (or C$7 billion).5 In com pa-
r ison, Canada produced 130,337 tonnes of finfish 
and 41,760 tonnes of shellfish in 2013, valued at  
$963 million.6 Currently, Norway is the largest Atlan-
tic salmon producer in the world, accounting for 
about half of global production, followed by Chile, 
Scotland and Canada. A report estimates that  
the production value of the salmon and trout sec tor 
in Norway could grow sixfold by 2050 in response 
to the increasing global demand for sea food.7 

1.1.3 Economic Repercussions

There has been very rapid development of Norway’s 
aquaculture industry, and the production of 
Atlan tic salmon has grown to become a major 
sec tor of its economy. The industry is now an 
eco nomic pillar for several Norwegian coastal 
com mu ni ties. Aquaculture alone contributes to 
the employment of about 8,500 people. It is esti-
mated that when spin-off effects are taken into 
account (i.e. both direct and indirect impacts), 
the industry generates approximately 20,000 jobs 
in small coastal communities and contributes an 
additional 27 billion NOK in Gross National Product 
(or C$4.7 billion).8 The Norwegian aquaculture 
industry is, to a significant extent, export-oriented, 
and 94% of overall production is exported. Currently,  
aquaculture represents almost 60% of all Norwegian 
seafood exports.

Source:  Norwegian Ministry of Local Government and 
Regional Development, Local Government in 
Norway, 2008, p. 3.

5 Norwegian Directorate of Fisheries, Aquaculture Statistics, 2013 [accessed 19 March 2015].
6 Fisheries and Oceans Canada (DFO), “production Quantities and Values,” Aquaculture [accessed 19 March 2015].
7 Value Created from Productive Oceans in 2050, a Report Prepared by a Working Group Appointed by the Royal  
 Norwegian Society of Sciences and Letters and the Norwegian Academy of Technological Sciences, 2013.
8 Norwegian Seafood Federation, 2012 Environmental Report – Norwegian Seafood Industry, 2013, p. 12.

http://www.fiskeridir.no/english/statistics/norwegian-aquaculture/aquaculture-statistics/total
http://www.dfo-mpo.gc.ca/stats/aqua/aqua-prod-eng.htm
http://www.sintef.no/contentassets/f025260af6b8435394eced5e03939e11/value-created-from-productive-oceans-in-2050.pdf
http://fhl.no/wp-content/uploads/2009/06/Environmental_report_2013_EN.pdf
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the national level, the Aquaculture Act of 2005, the 
Food Safety Act of 2003 and the Animal Welfare 
Act of 2009 are the three most important pieces 
of legislation, and several regulations governing 
aquaculture emanate from these three acts. 

1.2 Regulatory and policy Framework9

1.2.1 Regulatory Framework

The aquaculture industry in Norway is subject to 
a large number of laws and regulations adopted 
at the national, county and municipal levels. At 
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Figure 1.2 – Aquaculture Productiona in Norway, Volume and Value, 1999 to 2013
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Note:  a. Aquaculture production includes the amount produced on sites and excludes hatcheries or processing.  
  Data for 2013 are preliminary.

Source:  Based on data from the Norwegian Directorate of Fisheries, Aquaculture Statistics, various years  
 [accessed 19 March 2015].

9 Unless indicated otherwise, the information presented in this section is based on the following two documents: Norwegian  
 Directorate of Fisheries (Ministry of Fisheries and Coastal Affairs), Aquaculture, Introductions and Transfers and Transgenics  
 – Focus Area Report: Norway, n.d., and Food and Agriculture Organization of the United Nations, National Aquaculture  
 Legislation Overview – Norway, n.d.

http://www.fiskeridir.no/english/statistics/norwegian-aquaculture/aquaculture-statistics
http://www.nasco.int/pdf/far_aquaculture/AquacultureFAR_Norway.pdf
http://www.nasco.int/pdf/far_aquaculture/AquacultureFAR_Norway.pdf
http://www.fao.org/fishery/legalframework/nalo_norway/en
http://www.fao.org/fishery/legalframework/nalo_norway/en
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pub lic authorities (national and local) involved 
in the processing of aquaculture applications. 
The county is the coordinating authority or 
“one-stop-shop,” while the other authorities 
are: the Department for Fish er ies and Aqua-
culture, the Norwegian Food Safety Authority, 
the Norwegian Costal Admin is tra tion, the 
County Governor and, in some cases, the 
Norwegian Water Resources and Energy 
Directorate (see Figure 1.3). The application  
is also forwarded to the relevant municipality, 
which acts as the planning and construction 
authority. Public consultations take place at 
the municipal level. The Act prescribes that 
the different public authorities “are obligated 
to undertake an efficient and coordinated 
processing of applications.” Case handling 
must not take longer than 22 weeks in total. 
All of the relevant authorities must issue their 
approval for a licence to ultimately be granted.

The Department for Fisheries and Aquaculture, 
which is an executive body within the Ministry 
of Trade, Industry and Fisheries, is responsible 
for the administration and enforcement of the 
Aquaculture Act and its regulations10. The Act is 
an enabling piece of legislation which aims to 
“promote the profitability and competitiveness of 
the aquaculture industry within the framework of 
sustainable development and contribute to the 
creation of value on the coast.” The main sections 
of the Act include11: 

• Aquaculture licensing system: Licences are 
required to engage in aquaculture in Norway.  
Regulations under the Act govern the allocation 
of licences, the species to be produced, the 
geographic areas or sites where production 
is to take place and the maximum biomass 
permitted at a given location (usually 780 tonnes  
per licence, except in Troms and Finnmark where  
the maximum is set at 900 tonnes). Aqua cul-
ture licences are granted in allocation rounds 
determined by the Ministry12. Applicants with 
the highest bids are granted the licences. There  
are years during which no licences are granted. 
An aquaculture licence is approved in per pe -
tuity, but may be withdrawn in case of breach 
of conditions set out in the licence, in the 
Aqua cul ture Act or in environmental leg is la tion. 

• Coordination among licensing authorities: 
Time limits are established for each step of the 
aquaculture licence application process and 
applicants deal with only one public agency, 
which coordinates the work of the other  

Under the Aquaculture Act, aquaculture is 
considered to be the production of aquatic 
organisms, where production relates to 
interventions that influence the weight, 
size, number and characteristics of aquatic 
organisms. Aquatic organisms refer to animals 
and plants that live in, on or near water. The Act 
applies to all facets of aquaculture in marine 
and inland waters, land-based aquaculture, and 
to sea ranching.

10 Norwegian Ministry of Fisheries and Coastal Affairs, The Aquaculture Act, 2005.. 
11 It should be noted that, pursuant to aquaculture legislation, salmon, trout and rainbow trout are under special regulation  
 that is not applicable to other species. In addition, licences for the production of blue mussels, cod and halibut, as well as  
 for sea ranching, are free and can (in principle) be applied for at all times. These rules are laid out in separate sets  
 of regulations.
12 A biological risk assessment of proposed aquaculture activities is performed as part of the aquaculture licence application  
 process (seabed conditions, potential risk of pollution, distance from other grow-out sites, whether the site is sufficiently  
 sheltered from ocean waves and other forces, etc.).

https://www.regjeringen.no/globalassets/upload/kilde/fkd/reg/2005/0001/ddd/pdfv/255327-l-0525_akvakulturloveneng.pdf
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• Environmental sustainability: Any aquaculture 
operation must be established, run and decom-
mis sioned in an environmentally respon si ble  
manner. The operator must con duct the neces-
sary environmental surveys and document 
the environmental condition of the site at 
the time of the establishment, operation 
and decommissioning of the aqua cul ture 
facilities13. Regulations require the use of 
certified aqua culture equipment or instal-
lations. Other reg u lations govern the release 
of “foreign organisms” or contain provisions 
in relation to escapes. The Act provides that 
the Minister may establish a ban, order the 
relocation of or place other conditions on 
aqua culture activ ities in order to protect areas 
of special value.

• Land/coastal utilization: Aquaculture licences 
can only be granted within the aquaculture 
zones that have been identified by the munic i-
palities as part of their land use plan or coastal 
zone plan.

• Transfer and mortgaging of licences: The Act 
allows for a licence to be transferred on the 
open market from one holder to another 
without any review or approval by public 
authorities. The conditions stipulated in the 
licence continue to apply to the new holder. 
However, there is a ceiling that applies to the 
ownership of licences: a licence holder cannot 
control more than 25% of the total licence 
biomass in the country. An aquaculture licence 
can be mortgaged and, as such, can be used 

as collateral. An aquaculture register records 
all individual licences, including detailed 
infor mation on the type of licence, species, 
capacity, location, and more.

• Enforcement and sanctions: Sanctions may 
include the execution of measures and the 
reimbursement of expenses, as well as the 
imposition of violation fines and impris on-
ment in case of criminal liability.

The Norwegian Food Safety Authority (NFSA) is 
responsible for the administration and enforce-
ment of the Food Safety Act14 and the Animal Wel-
fare Act15. The Food Safety Act regulates ani mal  
health and food safety issues related to the ope-
r a tion of aquaculture facilities, such as the use of 
feed and chemotherapeutants, as well as food  
safety measurement. The purpose of the Animal 
Welfare Act is to promote animal welfare and 
respect. Together, the two pieces of leg is la tion 
apply to all aspects of the aquaculture value 
chain, from production to processing through 
distribution. It is necessary to obtain an autho-
ri za tion from the NFSA to establish an aqua cul-
ture facility or expand an existing one. Before 
grant ing an authorization, a risk assess ment of 
disease spread in the aquaculture facility and the 
surrounding environment has to be con ducted. 
When conducting the assessment, the following 
aspects are of relevance: distance to other grow-
out sites and rivers; species to be raised and pro duc-
tion volume; general disease situation sur round ing 
the location selected; risk factors that may com pro-
mise the welfare of the fish; and more. The NFSA is 

13 Regular environmental surveys are undertaken as part of the operation of an aquaculture site and results are reported to  
 the Department for Fisheries and Aquaculture. If results show unacceptable conditions, new surveys are carried out. If  
 results still show unacceptable conditions, the Department can order that the site be left fallow until a new survey shows  
 that the environmental conditions are acceptable. Regulations require that grow-out sites be left fallowed for at least two  
 months between production cycles.
14 Food Safety Act.
15 Animal Welfare Act.

http://www.ub.uio.no/ujur/ulovdata/lov-20031219-124-eng.pdf
https://www.regjeringen.no/en/dokumenter/animal-welfare-act/id571188/
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Source:  Adapted from Inger Elisabeth Meyer, First Secretary, Royal Norwegian Embassy, Norwegian Aquaculture, Brief presented  
to the Committee, 5 June 2014, p. 7.

Figure 1.3 – Aquaculture Licence Application process in Norway

County

Sends the application to other relevant public 
authorities and the municipality.

Receives invited comments.

Decides on the application pursuant to the 
Aquaculture Act. 

Department for Fisheries 
and Aquaculture  
(regional office)

Comments on traditional 
fisheries interests.  
(time limit)

Norwegian Food Safety 
Authority

Decides on the application 
pursuant to the Food Safety 
Act and the Animal Welfare 
Act. (time limit)

Applicant

Sends an aquaculture licence application  
(for establishment or expansion) to the County.
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Norwegian Coastal 
Administration

Decides on the application 
pursuant to the Harbour Act.
(time limit)

County Governor

Decides on the application 
pursuant to the Pollution Control 
Act.(time limit)

Comments on nature 
conservation as well as on 
recreational, fishing and game 
interests.(time limit)

Norwegian Water 
Resources and Energy 
Directorate

Only involved in cases that 
concern extraction of water 
(e.g.: hatcheries), pursuant 
to the Water Resources Act.

Decides on application and 
issues statements.

Municipality

Registers and announces the application to the public in the  
local newspaper; holds public hearings as required by law.

Clarifies land and coastal zone plans according to the  
Planning and Construction Act.(time limit)
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of pharmaceuticals by the aquaculture industry on 
an annual basis.16

1.2.2 Policy Framework

Norway set out its strategic framework for aqua-
cul ture in two documents: the 2008 Strategy for 
a Competitive Norwegian Aquaculture Indus try 
(SCNAI)17 and the 2009 Strategy for an Envi ron men-
tally Sustainable Norwegian Aquaculture Industry 
(SESNAI).18 Both documents outline a number of 
measures and goals for Norway’s regulation of and 
prospect for aquaculture. The SCNAI focuses on 
four areas to ensure that Norwegian aquaculture 
maintains its position as a leading international 
producer and exporter: global market challenges; 
environmental sustainability; a better coordinated 
and more efficient licensing application process; 
and, research and development. Similarly, the 
SESNAI focuses on five areas where the negative 
environmental impacts of aquaculture should be 
mitigated. The five areas are: genetic interaction 
and escapees; pollution and effluents; diseases, 
including sea lice; the use of coastal areas; and  
feed and feed resources. 

The SCNAI and the SESNAI may be revisited in the  
coming months. In fact, the Norwegian Gov ern ment 
recently tabled in the Storting (the Norwegian 
Parliament) a white paper that sets out goals for 
the future development of the seafood industry, 
including aquaculture. The government is “com mit-
ted to make Norway the world’s foremost sea food 
nation” and “aquaculture will have to play a key 
role in achieving this” as long as it can be envi ron-
mentally sustainable.19

responsible for ensuring that aquaculture facilities 
are operated in compliance with the fish health 
and welfare-related legislation. The authority is 
empowered to take any decisions and measures 
deemed necessary to ensure imple men tation of 
the provisions contained in the leg is lation. For 
example, the NFSA may order that fish be destroyed 
to fight disease in an aquaculture site and to pre-
vent infection from spreading to other sites. 

Like the NFSA, the Department for Fisheries and 
Aquaculture monitors compliance of aquaculture 
facilities in accordance with the Aquaculture Act 
and its regulations. In order to carry out mon i to-
r ing in a more efficient manner, the Department 
has introduced “AkvaRisk,” a risk-based program in 
which companies and sites are selected based on 
assess ment of risk of non-compliance. All marine 
aqua cul ture sites are categorized into three groups 
– low, medium and high risk. Monitoring focuses 
on the high risk group. Other monitoring is under-
ta ken in cases of violation of the provisions. All aqua-
cul ture operations in the National Salmon Fjords are 
controlled every year (discussed further below). 

There are also regulations in place that govern the 
control and registration of chemotherapeutants, 
establish withdrawal periods to ensure that the fish 
cannot be harvested until after a specified time 
after stopping the medication, and provide for the 
analysis of pharmaceutical residues in cultured 
fish. All pharmaceuticals that are distributed for 
use in aquaculture must have a prescription from a 
veterinarian or an authorized fish health biologist, 
and are registered by the NFSA. The Norwegian 
Institute of Public Health publishes data on the use 

16 Norwegian Institute of Public Health, Increased Use of Medicines in Norwegian Fish Farming, 3 April 2014.
17 Norwegian Ministry of Fisheries and Coastal Affairs, Strategy for a Competitive Norwegian Aquaculture Industry, 2008.
18 Norwegian Ministry of Fisheries and Coastal Affairs, Strategy for an Environmentally Sustainable Norwegian  
 Aquaculture Industry, 2009.
19 Lisbeth Berg-Hansen, Norwegian Minister of Fisheries and Coastal Affairs, “Norwegian Aquaculture – Management  
 policies and Regulations,” Speech, 26 June 2013.

http://www.fhi.no/eway/default.aspx?pid=240&trg=Content_6897&Main_6664=6894:0:25,7586:1:0:0:::0:0&Content_6897=6729:109432::1:6896:1:::0:0
https://www.regjeringen.no/globalassets/upload/fkd/vedlegg/diverse/2007/konkurransestrategien-for-havbruksnaringen-pa-eng.pdf
https://www.regjeringen.no/globalassets/upload/fkd/vedlegg/diverse/2009/strategy-for-an-sustainable-aquaculture.pdf
https://www.regjeringen.no/globalassets/upload/fkd/vedlegg/diverse/2009/strategy-for-an-sustainable-aquaculture.pdf
http://www.regjeringen.no/en/archive/Stoltenbergs-2nd-Government/Ministry-of-Fisheries-and-Coastal-Affair/Taler-og-artikler/2013/-norwegian-aquaculture--management-polic.html?id=733683
http://www.regjeringen.no/en/archive/Stoltenbergs-2nd-Government/Ministry-of-Fisheries-and-Coastal-Affair/Taler-og-artikler/2013/-norwegian-aquaculture--management-polic.html?id=733683
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the two countries agreed to enhance their col lab o-
ra tion and information sharing within the context 
of their MOU by holding regular bilateral meetings 
between fisheries ministers and other officials.  
In 2014, Norwegian officials attended – for the 
first time – a meeting of the Ministerial Group for 
Sustainable Aquaculture in Scotland.21

In 2009, Norway and Scotland signed a Mem o-
ran dum of Understanding (MOU) on cooperation 
and best practices in aquaculture.20  The MOU 
covers environmental sustainability (in particular 
fish health and equipment standards for grow-
out sites), regulation, access to financing and 
insurance, and collaboration on research. In 2013,  

The Norwegian Ministry of Trade, Industry and Fisheries in Oslo – which acts as the secretariat for both the Minister of Trade and 
Industry and the Minister of Fisheries – is responsible for the country’s trade, industry and seafood policy. Within the ministry, 
the Department for Fisheries and Aquaculture is responsible for aquaculture policy and management, the licensing system, 
environmental sustainability, and more. Senators were given an overview of aquaculture policy and legislation in Norway, including 
information about the government’s view on industry growth and recent initiatives such as the “green concessions”. The importance 
of collaboration amongst industry, government and academia in aquaculture research was highlighted.

20 Memorandum of Understanding on Aquaculture Cooperation between the Scottish Government and the Norwegian  
 Ministry of Fisheries and Coastal Affairs, 17 August 2009.
21 The Scottish Government, “Aquaculture Ties with Norway Strengthened,” News Release, 8 September 2013.

http://www.scotland.gov.uk/Resource/Doc/295194/0097168.doc
http://www.scotland.gov.uk/Resource/Doc/295194/0097168.doc
http://news.scotland.gov.uk/News/Aquaculture-ties-with-Norway-strengthened-3d7.aspx#downloads
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22 Memorandum of Understanding on Fisheries Cooperation between the Department of Fisheries and Oceans of Canada  
 and the Ministry of Fisheries and Coastal Affairs of Norway on Bilateral Co-Operation on Fisheries, Aquaculture and  
 International Governance Issues, 22 May 2008.
23 Inger Elisabeth Meyer, First Secretary, Royal Norwegian Embassy, Minutes of Proceedings and Evidence of the Standing  
 Senate Committee on Fisheries and Oceans, 5 June 2014 (11:6).

The Norwegian Food Safety Authority (NFSA) regulates the aquaculture industry through its administration and enforcement of the 
Food Safety Act and the Animal Welfare Act. Senators met with NFSA representatives and discussed issues related to fish health and 
fish welfare, including sea lice and the use of pest control products, as well as monitoring and enforcement activities.

aquaculture innovative and cutting-edge.23 Some 
of Norway’s research institutes in this field include: 
the Norwegian Institute of Food, Fish er ies and 
Aquaculture Research (NOFIMA), SINTEF Fisheries 
and Aquaculture, the Institute of Marine Research 
(IMR), and the National Veterinary Institute.

When the 2009 SESNAI was implemented, the 
Norwegian Government requested that the  
IMR propose scientifically-based sustainability  
indi ca tors and related thresholds to estimate the 
sever ity of the potential environmental impacts 

Norway and Canada also signed a MOU in 2008 
that is more comprehensive and encompasses 
bilateral cooperation on fisheries, aquaculture and 
international governance.22

1.2.3 Research

The Committee heard that aquaculture is a priority 
research area in Norway and that the country is an  
international leader in the field. There is a high level 
of collaboration between government, research 
institutions and the industry, making Norwegian 

http://www.dfo-mpo.gc.ca/international/documents/norway_mou-eng.htm
http://www.dfo-mpo.gc.ca/international/documents/norway_mou-eng.htm
http://www.dfo-mpo.gc.ca/international/documents/norway_mou-eng.htm
http://www.parl.gc.ca/Content/SEN/Committee/412/pofo/pdf/11issue.pdf
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moderate-to-high risk of mortality from sea 
lice for wild sea trout;

• Disease transfer: Despite viral disease out-
breaks in many grow-out sites, screening of 
wild salmonids showed a low to very low 
presence of the same viruses;

• Organic load and nutrients: Only 2% of all 
grow-out sites displayed unacceptable levels 
of organic loading onto sea beds; therefore, 
the risk of eutrophication and organic load 
beyond the grow-out site is considered low.

IMR representatives noted that there are lim ita-
tions to the approaches used to estimate these 

of aquaculture. Every year since 2010, the IMR has 
conducted a risk assessment of the environmental 
effects of salmon aquaculture. While in Norway, 
the Committee had the opportunity to tour the 
IMR and was apprised of its most recent risk 
assessment results24:

• Genetic integrity: 21 out of 37 wild salmon 
populations investigated face a moderate-
to-high risk of genetic interbreeding from 
escaped salmon;

• Sea lice impact: About 27 of 109 grow-out 
sites investigated for sea lice infestations 
indi cated a moderate-to-high risk of wild 
salmon smolt mortality, and 67 sites indicated 

24 Geir Lasse Taranger et al., “Risk Assessment of the Environmental Impact of Norwegian Atlantic Salmon Farming”,  
 ICES Journal of Marine Science, 2 September 2014.

The Norwegian Seafood Federation (FHL) represents the aquaculture industry, the commercial fisheries sector, and the seafood 
processing/distribution sector. Senators met with some FHL members and were given a general perspective on how aquaculture 
operates and is governed in Norway. There were also discussions on how the industry is handling sea lice and escape events, two 
important challenges facing aquaculture in the country.

Photo courtesy of: Norwegian Seafood Federation.

http://icesjms.oxfordjournals.org/content/early/2014/09/02/icesjms.fsu132.full
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pro motes aquaculture and commercial fishery 
prod ucts on the domestic and international mar-
kets), and cooperation and exchange of infor ma-
tion between government, researchers and the 
indus try.

The Committee also learned about the prospects 
and challenges of the Norwegian aquaculture 
industry. The main prospect mentioned on sev e-
ral occasions was the potential for growth of the 
industry along with its environmentally sus tain-
abil ity. In other words, environmental sus tain ability 
is a prerequisite for the long term development 
and growth of the industry. The main challenges 
mentioned were, as noted above, sea lice infes ta-
tions and escapes. On a few occasions, two tools 
were mentioned to meet these challenges: the use 
of offshore sites and new technological solutions.

risks, and pointed to the need for improved 
monitoring, enhanced risk assessment methods 
and better environmental risk indicators. None-
the less, the risk assessment suggests that sea lice 
and escapes are the main challenges the industry 
is facing.

1.3 Current Challenges 
During the fact-finding mission, the Committee 
was told that a number of factors contributed to 
the continual growth of the aquaculture indus try 
in Norway, including: good natural con di tions,  
continuous technological development by the 
industry, strong government support for aqua-
culture, good infrastructure at close prox im ity  
(harbours, boats, roads, etc.), strong research  
and development, marketing through the Norwegian  
Seafood Council (the single orga ni za tion that  

The IMR is the largest centre of marine science in Norway. It carries out research and monitoring activities related to marine 
ecosystems and the aquaculture, oil and gas and mining industries. The IMR runs its own Aquaculture Programme and performs 
scientific experiments in its own laboratories, as well as empirical work at grow-out sites. Research includes, but is not limited to: 
the environmental impacts of aquaculture systems, health of aquacultured organisms and spread of disease, and the dispersal and 
recapture of escaped fish. The results of its research are available to the public. Senators were given a tour of the IMR facilities and 
met with some of its researchers.
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Also in 2009, the Norwegian Seafood Federation 
(FHL), the organization that represents the aqua-
culture industry (as well as the commercial fish-
er ies sector), published a set of guidelines for sea 
lice treatment. In 2011, the use of closed tarpaulins 
during sea lice management was made mandatory 
to mitigate the risk of resistance-development. In 
addition, Norway has implemented an integrated 
pest management strategy for sea lice whereby 
all grow-out sites in selected areas are required 
by law to participate in a synchronized delousing 
treatment program. The program is mandatory 
along the Norwegian west coast. The primary 
objective is to minimize the sea lice infestation 
levels on Atlantic salmon during the wild smolt 
migratory window in the spring and early summer.

In recent years, there has been an increased 
inter est in the use of wrasse (a cleaner-fish) as a 
biological delousing agent. Wrasses have initially 
been captured in the wild and introduced into 
the cages together with the fish. However, it 
is recognized that the wild stocks of these fish 
cannot supply the amount the aquaculture indus-
try needs for sea lice management. Recent deve-
lop ments in experimental culture of wrasse show 
promising results. Lumpsucker, another species of 
cleaner-fish, is also used with success in salmon 
aquaculture for the same purpose. Another option 
being considered to minimize the spreading of sea 
lice between cages is the establishment of a min i-
mum distance between different grow-out sites.

In June 2014, the Ministry of Trade, Industry and 
Fisheries announced stricter rules on sea lice.25 In 
accordance with these rules, aquaculture operators 
would be permitted to increase their maximum 
biomass permitted by 5% but, in turn, they would 

1.3.1 Sea Lice

In Norway, each grow-out site must count sea 
lice on a sampling of fish at least twice per month 
in accordance with specific instructions; the fin-
d ings must be reported to the NFSA. If the sea 
lice count at a particular site exceeds a maximum 
allow able limit, the operator is obliged to perform 
a delousing treatment within 14 days. Over the 
last decade, the aquaculture industry has mostly 
relied on two methods of treatment – emamectin 
benzoate (SLICE®, which is delivered orally) and 
pyrethroids (pest control products delivered in a 
bath treatment) – for treating fish against sea lice. 
However, sea lice along the Norwegian coastline 
have developed a resistance against these pro-
ducts. New national regulations came into effect in 
2009 to address this problem. Measures included: 

• Mandatory reporting of all suspected or con-
firmed cases of reduced sensitivity or resis tance 
of sea lice to any of the available treatments;

• Powers provided to the NFSA to demand a 
prompt reduction in biomass at any given 
grow-out site and, if necessary, slaughtering  
of all the fish in a given site where operators 
are found unable to maintain the sea lice 
levels under the maximum allowable levels 
(that year, the maximum was set at 0.5 adult 
female lice per fish); and

• Powers provided to the NFSA to propose and  
implement zone regulation in limited geo-
graph ical areas that could include man da tory 
extension periods for fallowing, a ban against 
new smolt entries into the area and a ban 
against the use of a specific sea lice compound 
where resistance had been documented.

25 Norwegian Ministry of Trade, Industry and Fisheries, “Environmental Compliance Demanded of New Aquaculture  
 Growth”, News Release, 23 June 2014.

https://www.regjeringen.no/en/aktuelt/Environmental-compliance-demanded-of-new-aquaculture-growth-/id764239/
https://www.regjeringen.no/en/aktuelt/Environmental-compliance-demanded-of-new-aquaculture-growth-/id764239/
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snorkel cage reduces sea lice infestations com pared 
to traditional cages and that it is chemical-free.

While in Norway, the Committee had the oppor-
tu nity to meet with some industry representatives 
who noted that salmon sea lice regulations were 
enforced 10 times between 2008 and 2014. These 
regulations were applied either nationally, to some  
regions only or during selected months. In their 
view, regulations succeeded in reducing the 
prev a lence of sea lice on salmon, helped mini  -
mize the negative effects of lice on both wild 
fish and aquacultured fish, and also assisted in 
reduc ing and combating resistance to treatment. 
They stated, however, that there was still room for 
improve ment and that sea lice regulations should 
be set by zone. In addition, they suggested that the 
impact of these local regulations should be subject 
to assess ment for compliance, enforcement and 
goal achieve ment. Furthermore, it was indicated 
that efforts should be devoted to the eradication 
of sea lice on salmon, rather than mitigation efforts 
to reduce the presence of sea lice.

According to the Norwegian Veterinary Institute, 
sea lice – more particularly extensive delousing 
treatment and increased resistance to treatment – 
remains one of the most significant challenges for 
the aquaculture industry in Norway.26 

1.3.2 Escapes

In Norway, the escape of fish from aquaculture 
establishments is considered “the most serious 
negative environmental consequence of aqua-
culture,” particularly in regard to the risk of  

have to ensure that there are no more than 0.1 adult  
female lice per aquacultured fish on average 
on their sites. This limit, which is more stringent 
than the current limit of 0.5 lice per fish, would 
be required to be achieved by using a maximum 
of two medication treatments per production 
cycle. This policy is intended to help reduce the 
development of resistance against the delousing 
compounds used today. It is also expected that 
this would encourage the use of non-medicinal 
methods. Stricter requirements regarding sea 
lice would be followed up through increased 
control, especially from the NFSA. An additional 
10 million NOK would be invested by government 
to strengthen monitoring. Any violation of these 
conditions would be met with predictable reactions 
and sanctions. The aim was for the new rules to 
come into force by the end of December 2014.

During the fact-finding mission in Norway, the 
Committee learned that the aquaculture industry 
has also experimented with the use of the “snorkel 
cage” to reduce sea lice. It was explained that sea 
lice primarily live at shallow depths and, accor-
dingly, it could be possible to prevent the propa -
ga tion of the parasite by placing fish in deeper 
waters, below the “louse zone.” This new sea cage 
technology establishes a lice-free zone where the 
salmon can still thrive. A net roof is placed to hold 
salmon deeper than the parasite-risky sur face 
layer. A central cylindrical passage, the snor kel,  
which is impermeable to parasites, allows salmon 
to swim to a shallower portion of the water column, 
where oxygen is more abundant. Senators were 
told the experiment showed that the use of the 

26 The Norwegian Veterinary Institute is a government agency funded by the Ministry of Agriculture and Food, the Ministry of  
 Trade, Industry and Fisheries and the Norwegian Research Council. The Institute routinely collects data on the health of  
 aquacultured and wild fish and publishes fish health reports on an annual basis. The reports describe disease trends over  
 the years, highlight disease outbreaks by region, provide data on number of cases by disease, discuss challenges and examine  
 possible solutions. The latest report available describes the health situation in aquacultured fish for the year 2013.

http://www.vetinst.no/eng/Publications/Fish-Health-Report
http://www.vetinst.no/eng/Publications/Fish-Health-Report/Fish-Health-Report-2013
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• Development of a code of containment by the 
industry, with regular audits and inspections 
of aquaculture establishments by the Depart-
ment. In addition, inspectors inves ti ga te all 
significant escape episodes. A levy paid by the 
aquaculture industry helps to defray the cost 
of audits and inspections.

• Creation of the Escape Commission for Aqua-
cul ture, a permanent body which inves ti gates 
every escape incident, analyzes the causes of 
escapes and proposes regulatory improve ments.

• The requirement to immediately report any 
suspicion of escapes to the Department. 
Aqua culture operators are also required to 
take steps to capture escaped fish. Failure to 
report suspected escapes is a criminal offence. 
The Department publishes reports of escape 
events and escape statistics on its website.

• Severe fines for violation of environmental 
regulations.

In the same vein, the Storting designated 52 National 
Salmon Rivers and 29 National Salmon Fjords in 
2007. Within these areas, the salmon aquaculture 
industry is subject to stricter legislation. For exam-
ple, it is prohibited to establish new salmon aqua-
cul ture facilities for the production of fish and 
broodstock within the National Salmon Fjords and 
Rivers. In addition, it is not possible to increase 
capacity at already established locations within 
these areas; and, all aquaculture operations in 

inter breed ing with wild Atlantic salmon.27 
Norwegian authorities acknowledge that: 
“Scientific comparisons of wild and farmed salmon, 
and their cross-breeds, have shown that gene 
transfer from farmed to wild fish can reduce the 
latter’s ability to survive. This is why such gene 
transfer is one of the main challenges with escapes. 
Records of escaped farm salmon in a number of 
Norwegian watercourses since the late 1980s docu -
ment a very high proportion of escapees in many 
watercourses. Genetic mutation is already demon-
strable in some salmon stocks.”28 Accord ingly, 
the Department for Fisheries and Aqua culture, in 
collaboration with the industry, environmental 
non-governmental organizations and other 
govern  ment agencies, launched Vision No Escapees 
in 2006, an action plan on con tain ment. Measures 
adopted as part of the action plan include29: 

• NS 9415 is a standard that places strict tech-
ni cal specifications on the dimension, design, 
installation and operation of floating aqua cul-
ture installations. The standard helps ensure 
that aquaculture installations can cope with 
forces from waves, winds and currents. To 
ensure that the standard is adhered to by the 
industry, regulations were laid out stipulating 
that operators can only use installations,  
com po nents and equipment certified in 
accor dance with NS 9415. Since the standard 
was introduced in 2009, equipment damage/
failure has become less frequent.

27 Norwegian Ministry of Fisheries and Coastal Affairs, Strategy for a Competitive Norwegian Aquaculture Industry,  
 2008, p. 14. 
28 Norwegian Ministry of Fisheries and Coastal Affairs, Strategy for an Environmentally Sustainable Norwegian  
 Aquaculture Industry, 2009, p. 5.
29 The action plan was updated the following year. See: Norwegian Directorate of Fisheries, New Vision No Escapees,  
 December 2007.

https://www.regjeringen.no/globalassets/upload/fkd/vedlegg/diverse/2009/strategy-for-an-sustainable-aquaculture.pdf
https://www.regjeringen.no/globalassets/upload/fkd/vedlegg/diverse/2009/strategy-for-an-sustainable-aquaculture.pdf
http://www.fiskeridir.no/english/aquaculture/vision-no-escapees
https://www.regjeringen.no/globalassets/upload/fkd/vedlegg/diverse/2007/konkurransestrategien-for-havbruksnaringen-pa-eng.pdf
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• The creation of a fund, financed by the salmon 
aquaculture industry, to cover the cost of 
removing escaped fish from a representative 
number of rivers; 

• Revisions to the penal provisions of the law, 
providing that only companies can be given 
administrative fines and establishing a regime 
of control liability (individuals may still be 
prosecuted in cases of gross negligence).30

Finally, the Ministry of Trade, Industry and Fisheries 
now allows the production of smolt of up to 1 kg 
in weight. The decision was based on the desire to 
reduce the time spent in marine grow-out cages, 
thereby reducing the risk of escape events and 
exposure to sea lice and other disease agents. 
Seve ral facilities for production of larger smolt are 
now being planed and tested. There are two main 
types of facilities: land-based recirculation systems 
and semi-closed floating containments. Production 
until smoltification continues to be performed 
as normal. Post-smolt will then be trans ferred to 
either type of facility until the fish reach 1 kg. There 
are only very few and small-scale facilities currently 
in operation.31

these areas are controlled every year. Moreover, 
aquaculture grow-out sites must be located at least 
5 km from the National Salmon Rivers. Finally, since 
2011, there has been a ban against commercial 
salmonid aquaculture production in the 14 National 
Salmon Fjords of highest importance and aqua cul-
ture facilities already established were required to 
move out of these zones. 

In 2013 and 2014, the Norwegian Government 
issued 45 new aquaculture licences for salmon and 
trout called “green concessions.” These types of 
licences were allocated to producers who com mit-
ted to use technologies or operational methods 
that reduce the environmental impacts from escap-
ees and sea lice on wild salmonid stocks. The green  
concessions were designed to accelerate the com-
mer cialization of more environmentally friendly 
methods of production.

Furthermore, the Department of Fisheries and 
Aquaculture is also contemplating the introduction 
of changes to its Aquaculture Act, including: 

• The mandatory tagging of aquaculture ani mals, 
to better distinguish between wild and escaped 
aquacultured salmon, and to better find the 
responsible operator after an escape incident;

• The use of sterile fish to reduce the negative 
consequences associated with salmon aqua-
cul ture escape incidents;

30 Norwegian Ministry of Fisheries and Coastal Affairs, The Norwegian Aquaculture Act, 1 January 2014. It should be noted 
  that the Ministry recognizes that: “The use of both sterile fish and mandatory tagging raise questions concerning animal  
 welfare, and an actual introduction of these requirements is not likely for a couple of years.”
31 Norwegian Veterinary Institute, The Health Situation in Norwegian Aquaculture 2013, 2014, p. 8.

http://www.fisheries.no/aquaculture/Laws-and-regulations/The-Norwegian-Aquaculture-Act/
http://www.vetinst.no/eng/Publications/Fish-Health-Report/Fish-Health-Report-2013
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Like Canada, the finfish sector in Scotland has seen 
a structural change over the years with con soli-
da tion achieved through a number of mergers 
and takeovers. This has reduced the number of 
com pa nies operating within the sector and these 
now tend to be more substantial in scale with 
connections to international corporate bodies. The 
finfish sector is dominated by the production of 
Atlantic salmon, with four companies operating 
85% of the marine sites:32 Meridian Salmon Farms 
(Marine Harvest),33 Scottish Sea Farms (equally 

2.1 profile of the Industry

2.1.1 Structure and Location

The aquaculture industry in Scotland comprises 
three sectors: finfish, shellfish and aquatic plants. 
The vast majority of aquaculture production (95%) 
is concentrated on finfish, while shellfish accounts 
for the remaining 5%. The aquatic plant sector 
(seaweed) is still at the developmental stage. The 
variety of species aquacultured in Scotland is 
presented in Table 2.1.

32 Based on information obtained from the website of Scotland’s Aquaculture [accessed 19 March 2015].
33 It should be noted that in May 2014 the Canadian-based company Cooke Aquaculture purchased Meridian Salmon Farms  
 Limited from Marine Harvest, including assets in Shetland, Orkney and the mainland of Scotland. See Cooke Aquaculture,  
 “Canadian Company Closes Deal in Northern Scotland – Meridian Salmon to become Cooke Aquaculture Scotland,”  
 News release, 14 May 2014. 

CHApTER 2: Scotland

Table 2.1 – Aquacultured Species in Scotland

Species

Finfish  • Atlantic Salmon 
• Rainbow Trout
• Brown/Sea Trout
• Atlantic Halibut
• Wrasse
• Cod
• Arctic Char

Shellfish • Blue Mussel
• Oyster (Pacific, Native)
• Scallop (King and Queen)

Aquatic plants • Seaweed

Source:  According to information obtained from Scotland’s Aquaculture [accessed 19 March 2015].

http://www.cookeaqua.com/images/pdfs/Cooke_Aquaculture_Scotland_May_2014.pdf
http://aquaculture.scotland.gov.uk/default.aspx
http://aquaculture.scotland.gov.uk/default.aspx
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further marine finfish aquaculture in these areas 
in 1999 to safeguard migratory fish species. This 
extensive zone covers a large proportion of the 
coastline of Scotland and its most highly pro duc-
tive salmon river catchments. Based on a pre cau-
tion ary approach, this presumption continues to 
apply until possible effects of aquaculture devel op-
ment on wild salmonid populations can be more 
fully assessed.35 All marine finfish aquaculture takes  
place in net cages. There is no land-based closed-
containment for commercial aquaculture in Scotland 
as it is not considered to be economically viable at 
this time.36

owned by Salmar and Lerøy, two Norwegian 
com pa nies), The Scottish Salmon Company and 
Hjaltland Seafarms Ltd (Grieg Seafood). These 
large companies are vertically integrated and 
oper ate hatcheries, grow-out sites and processing 
plants in various locations. Smaller companies 
include Loch Duart Ltd, Wester Ross Fisheries Ltd 
and Balta Island Seafare Ltd, among others. Fin-
fish aquaculture sites are located on the west and 
north coasts of the Scottish Mainland and in the 
Western Isles, Orkney and Shetland.34 There are 
currently no marine finfish aquaculture sites on 
the north and east coasts of Scotland. The Scot tish 
Government introduced a presumption against 

Marine Harvest (Scotland) is owned by Marine Harvest ASA, a Norwegian-based company that is one of the largest seafood 
companies in the world, and the world’s largest producer of Atlantic salmon. In Scotland, the company operates hatcheries, grow-out 
sites, as well as primary and secondary processing installations. Senators had the opportunity to tour several facilities operated by 
Marine Harvest in and near Fort William including its most recent hatchery, one of its freshwater sites, its processing plant, and one of 
its grow-out sites by Corran, on Loch Linnhe.

34 For the location of finfish aquaculture sites, see the following map.
35 Marine Scotland, Planning Scotland’s Seas – Scotland’s National Marine Plan, Consultation Draft, The Scottish  
 Government, July 2013.
36 Willie Cowan, Head of Performance and Aquaculture, Marine Scotland, Minutes of Proceedings and Evidence of the  
 Standing Senate Committee on Fisheries and Oceans, 12 June 2014 (12:32).

http://aquaculture.scotland.gov.uk/map/map.aspx
http://www.scotland.gov.uk/Resource/0042/00428577.pdf
http://www.parl.gc.ca/Content/SEN/Committee/412/pofo/pdf/12issue.pdf
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There are also a number of small-scale seaweed 
cul ti vation sites, either in planning or operation 
stages in Scotland. These sites are largely located 
in the Western Isles, Shetland or on Scotland’s west 
coast. They are being developed for algal pro duc-
tion trials or as part of integrated multi-trophic 
aqua cul ture (IMTA) projects with either finfish or 
shellfish aquaculture.38

As in Canada, the shellfish sector in Scotland is 
highly fragmented and involves several companies, 
including many small family-operated businesses. 
There are 369 active sites run by 139 individual 
businesses. Shellfish aquaculture takes place on 
the west coast of the Scottish Mainland, as well as 
in the Western Isles and Shetland.37 The shellfish sec-
tor is dominated by the production of Blue mussels. 

37  For the location of the shellfish aquaculture sites, see the following map.
38 Marine Scotland, Draft Seaweed Policy Statement, Consultation Document, The Scottish Government, August 2013.
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Figure 2.1 – Aquaculture Productiona in Scotland (Thousands of Metric Tonnes), 
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Notes:  a. Aquaculture production includes the amount produced on sites and excludes hatcheries or processing.

  b.  Data for 2013 are preliminary while the year 2020 represents a government/industry target.

Source:  Based on data from Marine Scotland Science, Scottish Fish Farm Production Surveys, and Scottish Shellfish Farm  
 Production Surveys, The Scottish Government, various years [accessed 19 March 2015].

http://www.scottishshellfish.co.uk/pdf/map.pdf
http://www.scotland.gov.uk/Resource/0043/00432096.pdf
http://www.gov.scot/Topics/marine/Publications/stats/FishFarmProductionSurveys
http://www.gov.scot/Topics/marine/Publications/stats/ShellfishProduction2009
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2.1.2 Production

Figure 2.1 presents aquaculture production in 
Scotland during the 2000–2013 period, as well as 
a target for 2020. Aquaculture production grew 
slightly in the beginning of the 2000s and reached 
a peak at 185,920 tonnes in 2003. This production 
peak was not achieved again and production 
declined during the two following years. Pro duc-
tion was relatively stable between 2005 and 2008 
and then began to increase slightly year after 
year. In 2013, aquaculture production totalled 
177,928 tonnes; this included 168,947 tonnes of 
finfish and 8,981 tonnes of shellfish. In comparison, 
Canada produced 130,337 tonnes of finfish and 
41,760 tonnes of shellfish.39 By 2020, Scotland aims 
to increase production to 210,000 tonnes of finfish 
and 13,000 tonnes of shellfish.40

As shown in Figure 2.2, Atlantic salmon is the most 
aquacultured species in Scotland (92%), followed 
by Blue mussels (4%) and Rainbow trout (3%).

Currently, Scotland is the third largest salmon 
pro ducer in the world after Norway and Chile. In 
comparison, Canada is the fourth largest producer 
of salmon on the global stage. In 2012, the farm-
gate value of aquaculture production in Scotland 
amounted to £559 million (or C$1 billion).

2.1.3 Economic Repercussions

A recent report estimated that the aquaculture 
industry in 2012 supported 8,000 direct and indi-
rect jobs and generated £1.4 billion (or C$2.6 billion)  
in the Scottish economy (see Table 2.2). Using 
the same calculation method, the report further 
esti ma ted that if the 2020 production target of 
223,000 tonnes were met, the industry could  

39 DFO, “production Quantities and Values,” Aquaculture [accessed 19 March 2015].
40 Marine Scotland, Planning Scotland’s Seas – Scotland’s National Marine Plan, Consultation Draft, The Scottish  
 Government, July 2013 (see Chapter 7).

  

Figure 2.2 – Scotland Aquaculture 
Productiona by Species, 
Percentage, 2013
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Note:  a. Aquaculture production includes the amount  
  and value produced on sites and excludes  
  hatcheries or processing.

Source:  Based on data from Marine Scotland Science,  
 Scottish Fish Farm Production Surveys, and  
 Scottish Shellfish Farm Production Surveys,  
 The Scottish Government, various years  
 [accessed 19 March 2015].

http://www.dfo-mpo.gc.ca/stats/aqua/aqua-prod-eng.htm
http://www.scotland.gov.uk/Resource/0042/00428577.pdf
http://www.scotland.gov.uk/Topics/marine/science/Publications/stats/FishFarmProductionSurveys
http://www.gov.scot/Topics/marine/Publications/stats/ShellfishProduction2009
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sup port 10,000 direct and indirect jobs and gene-
rate a turnover value of £2 billion (or C$3.6 billion).

According to the report, the aquaculture industry 
has a positive effect on social, financial, human and 
physical capital in the coastal and rural com mu ni-
ties where it operates. It generates employment 

and income which in turn help to maintain com-
mu nity structures, from schools to ferry services, 
to youth employment. The report further stressed 
that the impact of the industry extends beyond 
the remote and economically fragile areas in the 
Highlands and islands and stretches into cities and 
the central belt. 

Table 2.2 – Economic Impact of Aquaculture in Scotland, 2012 and 2020

2012 2020

Value of production (million) £559 £788

Direct and indirect employment 8,000 10,000

Total economic impact (billion) £1.4 £2.0

Source:  Marine Scotland, An Assessment of the Benefits to Scotland of Aquaculture, The Scottish Government, April 2014, p. 139.

The Scottish Salmon Producers Organisation (SSPO), formed in 2006, represents the salmon aquaculture industry in Scotland. It is 
funded by a voluntary industry levy based on production volume. Senators met with SSPO representatives at the organization’s 
offices located in Perth for a discussion about the Scottish aquaculture industry.

Photos courtesy of: Scottish Salmon Producers Organisation.

http://www.scotland.gov.uk/Resource/0045/00450799.pdf
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2.2 Regulatory and policy Framework

2.2.1 Siting: Planning and Authorization

In Scotland, the siting process involves a number of 
steps and several institutions have to provide their 
permission before a company is allowed to make 
use of an area for the purpose of aquaculture. The 
first step is initiated with the planning permission41 
granted by local authorities,42 as per the Town 
and Country Planning (Scotland) Act.43 Infor ma-
tion required as part of the planning per mis-
sion process includes: the capacity of an area to 
accommodate aquaculture development; the 
visual impact and the effects on the landscape; 
and infrastructure details (location, site plans, cage 
and equipment design, other structures, species, 
stocking density, onshore facilities, etc.). At this 
stage, it is recommended that the potential effects 
of aquaculture development on traditional fishing 
grounds, salmon netting stations and angling 
interests be also considered. The industry is encou-
r aged to carry out pre-application discussion and 
consultation with local communities to seek their 
support in advance of submitting an appli ca tion. 
The planning permission process is open to public 

41 The Scottish Government, Planning Permissions. For operators of sites which were established prior to 2007 (and do not  
 already have planning permission) an application can be made through the Scottish Government.
42 Local authorities are equivalent to Canadian municipalities; there are currently 32 of them in Scotland.
43 Town and Country Planning (Scotland) Act.
44 There are 42 district salmon fishery boards in Scotland. These boards are elected by an association of proprietors of salmon  
 fisheries in a salmon fishery district and formed for the purpose of conserving and improving the fisheries and fisheries  
 management within their district.
45 The Crown Estate holds Crown lands and property for the benefit of the state. In Scotland, it manages four rural estates,  
 mineral and salmon fishing rights, as well as the seabed out to 12 nautical miles. For a summary of the application process  
 to obtain a seabed lease for the finfish sector, you may consult: The Crown Estate, Guidance Notes for Applicants for  
 Leases of Fish Farming Sites in Scotland, n.d.
46 Marine Scotland, Locational Guidelines for the Authorisation of Marine Fish Farms in Scottish Waters, March 2014.
47 There are currently no locational guidelines available to direct the development of shellfish aquaculture.
48 The Scottish Natural Heritage is a government agency established through an Act of Parliament in 1992. Its purpose is to  
 promote the care and improvement of Scotland’s natural heritage, as well as to encourage its sustainable use. See Scottish  
 Natural Heritage, The Siting and Design of Aquaculture in the Landscape: Visual and Landscape Considerations,  
 November 2011.

consultation in which the local com mu ni ties and 
district salmon fisheries boards44 are encour aged 
to participate.

The second step is the seabed lease, granted by the 
Crown Estate.45 To guide its work, the Crown Estate 
consults two sets of guidelines. The Locational 
Guide lines for the Authorisation of Marine Fish Farms 
in Scottish Waters,46 prepared by Marine Scotland, 
provides guidance on the environmental suitability 
of coastal areas for marine finfish aquaculture 
devel opment by identifying three categories of 
sites – suitable, potentially suitable and unlikely 
suitable for aquaculture.47 The Siting and Design of 
Aqua cul ture in the Landscape: Visual and Landscape 
Con sid er ations, published by the Scottish Natural 
Heritage,48 helps determine the most appropriate 
loca tion for aquaculture development in relation 
to the landscape. The Crown Estate may issue a 
lease for a period of up to 25 years. It may also 
grant a time-limited lease option for developments 
still without planning permission. The Crown Estate’s 
decision on whether to grant a lease is con di tional 
upon obtaining two other statutory con sents: a 
licence from the Scottish Environment Pro tec tion 
Agency (SEPA) and another from Marine Scotland.

http://www.gov.scot/Topics/marine/Fish-Shellfish/18716/fish-farm
http://www.scotland.gov.uk/About/Government/councils
http://www.legislation.gov.uk/ukpga/1997/8/contents
http://www.thecrownestate.co.uk/
http://www.thecrownestate.co.uk/media/5628/aquaculture-guidance-notes-scotland.pdf
http://www.thecrownestate.co.uk/media/5628/aquaculture-guidance-notes-scotland.pdf
http://www.scotland.gov.uk/Resource/0044/00447610.pdf
http://www.snh.gov.uk/
http://www.snh.org.uk/pdfs/publications/heritagemanagement/marineaquaculture.pdf
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Companies wishing to establish a finfish aqua cul-
ture operation must apply for and be granted a 
licence under the Controlled Activity Regulations 
(CAR),49 pursuant to The Water Environment (Con-
trolled Activities) (Scotland) Regulations.50 They must 
provide environmental data from which a decision 
on discharge consent can be made. The Crown 
Estate and SEPA will then submit the proposal to 
public consultation by advertising details of the 
development in local newspapers. At this stage 
there may be objections and, if so, a review process 
is undertaken. A licence will be granted with 
con di tions that set limits on the biomass (i.e., the 
weight of fish held on site) and on the amount of 
certain medicines that can be administered and 
discharged. The requirement for fallowing (i.e., a 

period where no fish production occurs on site) 
will also be a condition of licence. An upper limit 
of 2,500 tonnes has been set as the maximum 
biomass per site.

The process of determining what the appropriate 
size of the grow-out site is for a given location is 
quite complex. Prior to submitting a formal  
appli ca tion, it is recommended that operators 
discuss their proposals with SEPA for this very 
reason. This pre-application consultation can 
limit cost and avoid disappointment should SEPA 
determine that the proposals are inappropriate for 
the site con cerned. SEPA offers pre-consultation 
without prej u dic ing the formal application 
process. The pre-consultation process presents an 

49 SEPA, Controlled Activity Regulations.
50 The Water Environment (Controlled Activities) (Scotland) Regulations.

SEPA is Scotland’s primary environmental regulator of the marine aquaculture industry. SEPA grants environmental licences that 
govern the activities of aquaculture operations. Senators met with SEPA representatives who discussed the various roles and 
responsibilities of the Agency in relation to aquaculture.

Photo courtesy of: Marine Harvest Scotland.

http://www.sepa.org.uk/regulations/authorisations-and-permits/application-forms/
http://www.legislation.gov.uk/ssi/2011/209/contents/made
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opportunity to estab lish the validity of information 
that sub se quently may be required to be submitted 
and thus min i mizes the risk of rejecting incomplete 
appli ca tions. 

SEPA may also be required to undertake an Envi-
ron men tal Impact Assessment (EIA) before deter-
min ing whether a CAR licence may be granted or 
not. Any new finfish aquaculture operation or  
extension to an existing finfish operation51 requires 
an EIA be undertaken by SEPA where the devel op-
ment is in a sensitive area, is designed to hold a  
biomass of 100 tonnes or more or covers 0.1 hec-
tare or more in surface area of marine waters.52 

Finally, as per the Aquatic Animal Health Reg u la-
tions,53 companies require a marine licence from 
Marine Scotland to operate finfish and shellfish 
aqua cul ture production sites. The application 
process will consider the impact that an activity will 
have on the local habitat, and any potential obstruc-
tions or dangers to navigation which may arise, 
either while the works are being carried out or 
once they have been completed. Licensing of well-
boat discharges also falls under Marine Scotland.

Those regulatory agencies involved in the approval 
of siting for aquaculture operations have signed a 
Working Arrangement that delineates respective 
responsibilities in relation to aquaculture and 
allows for the sharing of relevant information with 
as view to minimizing overlap or duplication. The 
agree ment covers both shellfish and finfish. This 

also helps ensure that their respective responses 
do not provide conflicting advice.54

Overall, it is estimated that the decision-making 
process for the siting of aquaculture operations 
may take between 18 months and two years, 
sometimes longer.55 The industry contends that 
this process is cumbersome and too lengthy.

2.2.2 Operation, Monitoring and 
Enforcement

Marine Scotland, a directorate located within the 
Scottish Government’s Department of Rural Affairs 
and the Environment, is the lead authority for  
the regulation of aquaculture. As its name suggests, 
this department has a broad mandate and has 
over all responsibility for agriculture, fisheries  
and aqua cul ture. However, Marine Scotland is  
not one cen tra lized regulatory agency for aquacul-
ture and there are several other departments 
and agencies involved in the governance of 
aquaculture oper a tions.

Marine Scotland is responsible for the main 
piece of legislation governing aquaculture, the 
Aquaculture and Fisheries Act, which was enacted in 
2007 and revised in 2013.56 Overall, the legislation 
requires aquaculture operators to compile, retain 
and make available for inspection information 
relating to the prevention, control and reduction 
of fish parasites, as well as information on con tain-
ment of fish and prevention of escapes. There are 

51 Shellfish aquaculture applications do not require an EIA.
52 These aquaculture thresholds are set by The Environmental Impact Assessment (Fish Farming in Marine Waters)  
 Regulations (1999). 
53 Aquatic Animal Health Regulations.
54 Working Arrangement – Requirements of Statutory Consultees (Scottish Environment Protection Agency, Scottish  
 Natural Heritage, Marine Scotland Science and the District Salmon Fisheries Boards) and Consultation Protocol for  
 Marine Aquaculture Planning Applications, 6 July 2010.
55 Willie Cowan, Head of Performance and Aquaculture, Marine Scotland (12:19).
56 Aquaculture and Fisheries (Scotland) Act 2013.

http://www.legislation.gov.uk/uksi/1999/367/contents/made
http://www.legislation.gov.uk/uksi/1999/367/contents/made
http://www.scotland.gov.uk/Topics/marine/Fish-Shellfish/FHI/authorisation/apb
http://www.gov.scot/Resource/Doc/295194/0106302.pdf
http://www.gov.scot/Resource/Doc/295194/0106302.pdf
http://www.gov.scot/Resource/Doc/295194/0106302.pdf
http://www.parl.gc.ca/Content/SEN/Committee/412/pofo/pdf/12issue.pdf
http://www.legislation.gov.uk/asp/2013/7/enacted
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also provisions that allow inspections of grow-out 
sites by fish health inspectors. Inspectors may take 
samples of fish or material from fish, take copies 
of documents and records, and carry out tests 
that they deem necessary. Testing may be used to 
assess and enforce compliance with the industry’s 
code of practice, undertake scientific or research 
activities, or investigate escapes. Other provisions 
establish fixed penalty notices to respond to issues 
of regulatory non-compliance. The legislation also 
allows Ministers to establish a scheme to pay some 
compensation for any fish destroyed for the pur-
pose of disease control. 

The 2013 revisions now require aquaculture facil i-
ties located within specific areas to operate  
under Farm Management Agreements (FMA) or 
Farm Management Statements (FMS).57 The FMAs 

or FMS must cover arrangements for managing 
fish health; managing parasites; moving live 
fish on and off the grow-out sites; harvesting 
fish; and fallowing sites after harvesting. These 
are agreements between all aquaculture 
companies in the same area to oper ate in a way 
that synchronizes their operations so that they 
stock, treat, harvest and fallow at the same time. 
This is done to reduce the risk of cross infection 
caused by their oper at ing in different cycles. 
These agreements are monitored by Marine 
Scotland through its Fish Health Inspectorate. 
Each agreement will be updated about once 
every two years with a view to mak ing operations 
more efficient and limiting the environmental 
impact. The 2013 revisions also include technical 
requirements for equipment to be used in grow-
out sites; these are location specific and cover 

57 An FMA is an agreement between two or more aquaculture operators within a delineated management area, whereas an  
 FMS is used if there is only one aquaculture operator located in a management area or when no agreement has been  
 reached. For more information, see: Scottish Parliament Information Centre (SPICe), SPICe Briefing: Aquaculture and  
 Fisheries (Scotland) Bill, 5 November 2012.

Marine Scotland is responsible for the main piece of legislation governing aquaculture in Scotland, the Fisheries and Aquaculture Act. Its 
Fish Health Inspectorate provides advice and diagnostic services to aquaculture establishments and carries out statutory inspections 
and testing programs on finfish and shellfish grow-out sites throughout Scotland, including unannounced inspections. Senators met 
with directorate representatives to discuss their regulatory roles in relation to aquaculture and fish health more specifically.

Photo courtesy of: Marine Scotland.

http://www.scottish.parliament.uk/ResearchBriefingsAndFactsheets/S4/SB_12-68.pdf
http://www.scottish.parliament.uk/ResearchBriefingsAndFactsheets/S4/SB_12-68.pdf
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physical considerations such as wave height, wind 
and current speeds.58 Finally, the 2013 revisions 
contain measures for the control and monitoring 
of operations of well-boats.59 

SEPA also plays a role in the regulation of the 
finfish sector (but not the shellfish sector). It 
recently issued a Guidance Manual on Regulation 
and Monitoring of Cage Fish Farms.60 Marine finfish 
aquaculture operations are inspected one to 
three times per year through self-monitoring (this 
is a condition of the licence) and once annually 

58 Ibid.
59 Ibid. Like in Canada, well-boats are used in the Scottish aquaculture industry primarily for the transport of live fish and in the  
 application of therapeutant treatment for sea lice.
60 SEPA, Guidance Manual on Regulation and Monitoring of Cage Fish Farms.

through SEPA audit surveys. Aquaculture operators 
must  report data to SEPA detailing the scale of the 
discharges from each of their grow-out sites. The 
results of both self-monitoring and audit surveys 
are compared to the pre-defined environmental 
standards applicable at the site and the impacts of 
the aquaculture activities are then judged to be  
satisfactory, borderline or unsatisfactory. 

A sat is fac tory classification requires no further 
action. Borderline results may require an operator 
to consider taking further action; this could 
include a review of the management of the site to 
improve efficiency of feed use or an extension to 
the fallowing period. Unsatisfactory classifications 
indicate that the emissions arising from the site 
in question are of a scale that is beyond the 
assimilative capacity of the local environment. 
This classification may relate to benthic faunal or 
chemical impacts, unacceptable in-feed medicine 
residue concentrations or both. Unsatisfactory 
classifications cannot be ignored and are raised 
with the operator without delay; this provides an 
opportunity to discuss the possible reasons for 
the observed impacts and the steps that may be 
available to mitigate the immediate effects. SEPA 
may undertake enforcement action or consider 
sanctions when a licensed activity has had an 
unsatisfactory degree of adverse impact upon the 
marine environment. Enforcement action may 
include, but is not limited to: an extension of the 
fallowing period, introduction of an automated 
feeding system with feedback loops to avoid 
over feed ing, training of site staff in efficient fee-
d ing practices or reduction of licensed biomass, 
reduction of the quantity or rate of release of a 
medicine. SEPA recovers part of the cost of its 
monitoring regime through the levying of charges. 

The Fisheries and Aquaculture Act does not 
explicitly define “aquaculture,” however the 
revisions made in 2013 provide the following 
definitions (section 63): 

• fish farm: “any place used for the purposes 
of fish farming;”

• fish farming: “the keeping of live fish with 
a view to their sale or to their transfer 
to other waters; but only where such 
activity is required to be authorised as an 
aquaculture production business under 
regulation;”

• shellfish farm: “any place used for the 
purposes of fish farming;” and

• shellfish farming: “the cultivation or 
propagation of shellfish with a view to their 
sale or their transfer to other waters or land; 
but only where such activity is required to 
be authorised as an aquaculture production 
business under regulation.”

http://www.sepa.org.uk/water/water_regulation/regimes/aquaculture/marine_aquaculture/fish_farm_manual.aspx
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In addition to the statutory inspections described 
below, the industry has its own accredited code of 
good practice for finfish aquaculture which aims to 
ensure adherence to standards set down within the 
code. All grow-out sites operated by members of the 
SSPO are audited against the provisions of the code.61

The main departments and agencies responsible 
for the regulation of aquaculture siting and 
oper a tion have joined to establish a website – 
entitled Scotland’s Aquaculture – that serves as 
a single point of access to a database on aqua-
cul ture. A wide range of data is provided, such as 
industry location, leases, licences and reports on 
controlled activities, shellfish hygiene monitoring, 
environmental monitoring surveys, fish escapes, 
sea lice in-feed treatment residues, grow-out sites’ 
monthly biomass, biotoxin monitoring, temporary 
shellfish area closures, etc. The information is 
acces sible through a data search tool and an 
interactive map.62

2.2.3 Policy Developments

The Government of Scotland released its first 
Stra tegic Framework for Scottish Aquaculture in 
2003, which was renewed in 2009.63 That year, 
it created the Ministerial Group on Aquaculture 
(MGA) to bring together stakeholders and over-
see implementation of the Strategy. The MGA 
was also involved in developing the legislative 
changes introduced in 2013. Since then, the MGA 
has been re-named the Ministerial Group for 
Sustainable Aquaculture (MGSA), and its work 
has been refocused on the Scottish Government’s 

growth targets on increasing finfish and shellfish 
production to 223,000 tonnes by 2020.64 The MGSA 
is chaired by the Minister of Environment and 
involves a broad range of stakeholders. The group 
aims to work in a collaborative approach in a way 
that addresses the different views on the impact 
on the environment. The MGSA is assisted by six 
working groups examining the following issues: 
containment, wellboats, interaction, cultured fish 
health and welfare, capacity, and shellfish. Last 
year, the MGSA released a national aquaculture 
research strategy that defines medium (five years) 
to long term (20 years) research requirements. 
It is stressed that close collaboration amongst 
stakeholders coupled with improved coordination 
of research activities are imperative to ensuring 
that a sustainable aquaculture industry continues 
to thrive.65 In this context, the Scottish Government 
established the Scottish Aquaculture Innovation 
Centre (SAIC) in June 2014.66 Headquartered at the 
University of Stirling, SAIC brings together industry, 
academia and other stakeholders to provide 
inno va tive solutions with the aim of growing the 
industry both economically and sustainably. The 
Centre has received £11 million over five years, 
with funding from both government and industry.

The Scottish Government recently completed 
public consultations on how marine resources 
should be utilized for the purposes of aquaculture 
as well as for recreational and commercial fish e-
ries.67 It was explained to the Committee that these 
three sectors are not mutually exclusive and are 
all key sectors underpinning sustainable eco nomic 

61 SSPO, The Code of Good Practice for Scottish Finfish Aquaculture, 2010.
62 For more information, see Scotland’s Aquaculture.  
63 The Scottish Government, A Fresh Start: The Renewed Strategic Framework for Scottish Aquaculture, May 2009.
64 For more information on the MGSA, see The Ministerial Group for Sustainable Aquaculture (MGSA).
65 MGSA Science and Research Working Group, Aquaculture Science and Research Strategy, May 2014.
66 Scottish Aquaculture Innovation Centre.
67 Marine Scotland, Planning Scotland’s Seas – Scotland’s National Marine Plan, Consultation Draft, The  
 Scottish Government, 2013.

http://www.thecodeofgoodpractice.co.uk/
http://aquaculture.scotland.gov.uk/
http://www.scotland.gov.uk/Resource/Doc/272866/0081461.pdf
http://www.gov.scot/Topics/marine/Fish-Shellfish/MGSA
http://www.scotland.gov.uk/Resource/0042/00428577.pdf
http://www.gov.scot/Resource/0045/00455056.pdf
http://scottishaquaculture.com/
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growth that supports employment and eco nomic  
well-being of many coastal communities in Scotland.  
In the coming months, it will launch a National 
Marine Plan that would bring greater clarity to 
decision-making regarding the use of the marine 
environment as a result of these consultations.  

As part of the proposed National Marine Plan, 
aquaculture applications that promote the use of 
biological controls for sea lice (such as wrasse, a 
cleaner-fish) will be encouraged. Similarly, pro po- 
 sals that contribute to the diversification of cultured 
species will be supported. Increased integration 
of seaweed cultivation with other production in 
multitrophic systems will also be encouraged. 
Furthermore, the current SEPA require ment which 
limits the biomass to a ceiling of 2,500 tonnes 
per site is being reconsidered with a view to 
increase the capacity for growth in site sizes. This 
research could lead to the development of larger 
aquaculture sites, particularly grow-out sites 
situated further offshore.68 

With respect to social acceptance, the government, 
industry and local authorities are working together 
to develop a community benefit charter that 
explains and promotes the benefits brought by the 
industry to the local economy.69 The Com mit tee 
was told that community benefit char ters already 
exist in the renewable energy sector in Scotland.  
A community benefit charter would aim to maxi-
mize the social and economic impact of aqua-
culture for the community, which could include 
industry re-investment in the local economy 
through project funding (such as for housing) or a 
share of the Crown Estate’s income generated from 
the lease agreements.

2.3 Opportunities and Challenges 
The report by Marine Scotland referred to in Sec-
tion 2.1.3 also examined strengths, weaknesses, 
opportunities and threats for the aquaculture 
industry in Scotland. These findings are presented 
in Table 2.3. Both the finfish and shellfish sectors 
enjoy a good reputation and are well positioned 
with their proximity to the European markets. In 
addition, it is possible to increase fish and shellfish 
production through the development of offshore 
aquaculture facilities. Furthermore, growth of the 
industry is strongly supported by the Scottish 
Government. However, some factors impede the 
industry’s ability to grow, including a complex 
regulatory framework. 

With respect to the finfish sector, risk of disease 
and sea lice infestations may affect production 
levels. In particular, sea lice create significant 
problems that are costly to companies, due to 
losses and treatments. The use of cleaner-fish is 
being considered as part of an integrated pest 
management approach.

With respect to the shellfish sector, production is 
relatively expensive in comparison to elsewhere in 
Europe due to slow biological growth, use of more  
costly production methods and higher wages. Simi-
larly, there are high capital costs asso ci ated with the  
start-up of a finfish operation, between £5–10 mil-
lion (C$9–18 million).70 This makes it difficult for 
new entrants, particularly in salmon aquaculture. 
Oppor tu ni ties exist to develop products in both 
the finfish and shellfish sectors with a higher mar-
ket value through further processing.

68 Ibid.
69 Willie Cowan, Head of Performance and Aquaculture, Marine Scotland (12:24).
70 Ibid.

http://www.parl.gc.ca/Content/SEN/Committee/412/pofo/pdf/12issue.pdf
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Table 2.3 – SWOT Analysis for Aquaculture in Scotland

Salmonid Shellfish

Strengths • A leading producer in the European 
Union

• Close to European markets
• Excellent water quality
• Consolidated industry
• Strong government support

• Good biophysical conditions
• A leading supplier of good quality 

shellfish
• Strong local/regional market
• Good market recognition
• Strong government support

Weaknesses • Lack of suitable sites
• Poor perception of the industry 

within the press and among some 
opinion groups

• Slow and cumbersome regulatory 
process

• Colder waters contribute to slow 
growth

• Strong competition from Norway 
which has developed advanced 
infrastructure

• High cost of capital

• Lack of suitable sites
• Fragmented industry
• Small production units with low 

economies of scale in comparison 
with other countries

• Lack of access to capital
• Colder waters contribute to slow 

growth 
• Production costs are relatively higher 

than elsewhere in Europe 

Opportunities • Scope for growth in offshore sites
• Ability to deliver live and fresh fish 

within 24 hours
• Strong demand for some species 

produced in Scotland
• Potential for further value added 

processing
• Potential for species diversification
• Use of new technologies 

• Increased site productivity
• Strong demand for locally produced 

shellfish
• IMTA could expand opportunities for 

mussel production

Threats • Reduced output due to disease and 
sea lice

• Failure to continue to improve the 
sustainability of production going 
forward

• Quality perception of wild fish
• A stagnant economy 

• A stagnant economy

Note:  “SWOT” stands for strengths, weaknesses, opportunities and threats.

Source:  Adapted from Marine Scotland, An Assessment of the Benefits to Scotland of Aquaculture, the Scottish Government,  
 April 2014.

http://www.scotland.gov.uk/Resource/0045/00450799.pdf
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aquaculture production in Norway, compared to 
92% in Scotland and 58% in Canada (89% in B.C., 
84% in N.L., 96% in N.B., and 74% in N.S.). 

Aquaculture is more diversified in Canada than in 
Scotland and Norway, perhaps because Canada has 
several marine ecosystems viable for aquaculture 
in two distinct oceans. Shellfish production in 
Canada is eighteen times higher than in Norway 
and almost five times higher than in Scotland. 
Canada also has more experience with respect 
to commercial land-based closed-containment 
systems and IMTA than the two other countries.

Growth of the aquaculture industry is supported 
by the Scottish Government which aims to pro-
duce 210,000 tonnes of finfish and 13,000 tonnes 
of shellfish by 2020, or an average global growth of 
5% per year. The Norwegian Government has not 
set specific aquaculture production targets but is 
committed to sustainable industry growth. There 
are no production targets set by governments for 
aquaculture in Canada, except in N.L., where the 
provincial government aims to increase production 
to 50,000 tonnes of salmonids and 6,000 of mussels 
by 2018.

Governments in all three countries recognize that 
the aquaculture industry contributes to economic 
development in rural regions, most particularly in  

3.1 Industry: Structure, production  
and Repercussions
The finfish sector in both Norway and Scotland, as 
well as in Canada, has seen structural changes over 
the years with consolidation achieved through a 
number of mergers and takeovers. This has reduced 
the number of companies operating within the 
sector in each country. Consolidation of the sector  
has also helped companies take advantage of  
economies of scale and strengthened their posi-
tion on global markets. A few large Norwegian 
companies are multinational salmon aquaculture 
corporations that also conduct business in both 
Scotland and Canada (in B.C.). One large Canadian 
company operating salmon facilities in all Atlantic 
Provinces also conducts aquaculture activities in 
Scotland, as well as in Chile, Spain and the United 
States (Maine). These large salmon aquaculture 
companies are all vertically integrated with hatch e-
ries, grow-out sites, feed mills, processing facilities,  
and marketing operations. In contrast to the finfish 
sector, shellfish aquaculture in Norway, Scotland 
and Canada has remained fragmented and involves 
a large number of companies – including many 
small family-operated businesses. 

Total aquaculture production in Norway is seven  
times greater than that in Scotland or Canada, due 
mainly to its high finfish production volume (see 
Table 3.1). Atlantic salmon represents 94% of all 

CHApTER 3: Comparative Analysis

Table 3.1 – Aquaculture production Volume (Metric Tonnes) in 2013

Norway Scotland Canada

Finfish   1,244,180   168,947   130,337

Shellfish           2,363        8,981     41,760

Total 1,246,544 177,928 172,097
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or in the aquaculture legislation, in which 
case they are applicable to all licence holders 
operating within the scope of the statutory 
requirements.

• Approval of a new aquaculture development 
can be a lengthy exercise. The lack of a 
streamlined application process is an issue 
often raised in Scotland and Canada as several 
licences, leases, permits and approvals are 
required to operate an aquaculture facility. It is 
estimated that the licence application process 
can take between 18 months to two years in 
Scotland, while it can last two years or more in 
Canada. In contrast, the aquaculture approval 
process in Norway is subject to a time limit set 
in legislation not exceeding 22 weeks.

• The duration of licences and leases differ 
from one country to another. In Norway, a 
licence to operate an aquaculture facility 
is granted in perpetuity and can be sold. In 
Scotland, the seabed lease is for 25 years 
and the aquaculture licence is issued for four 
years; while the environmental licence is not 
time-limited, it is subject to statutory review 
every four years. In Canada, the duration 
of the land tenure, the aquaculture licence 
and other approvals vary from province to 
province. For example in N.L., the seabed 
lease is for 50 years, the navigation approval 
is given for five years, and the aquaculture 
licence is issued for one year. In B.C., the lease 
is for five to 20 years for finfish aquaculture 
and up to 30 years for shellfish aquaculture, 
the navigation approval is issued for five 
years, and the aquaculture licence is currently 
granted for one year.

• In the three countries, the aquaculture licence 
determines the maximum biomass permitted 
per licence. This maximum is set at 780 tonnes 
per licence in all counties in Norway, except 

coastal and island communities, by providing well  
paid jobs and ensuring economic vitality. Revi ta-
l ization is considered particularly critical in areas 
where other economic opportunities tend to be 
limited. The economic benefits of the aquaculture 
industry are wide-ranging and are felt across the 
countries, including in areas not traditionally asso-
ci ated with aquaculture. In all three countries, there  
are possibilities for expansion of the industry 
through access to new sites (both near shore and 
off shore) and species diversification. 

3.2 Regulatory Framework
A review of the aquaculture legislation and reg u la-
tions in Norway and Scotland and comparisons with 
aquaculture governance in Canada suggest that:

• Aquaculture is typically regulated by several 
pieces of legislation involving many regulatory 
author i ties and its governance appears, 
by its very nature, relatively complex in all 
three countries. The involve ment of different 
levels of government in Canada adds even 
more complexity and, from the perspective 
of the industry, the regulatory frame work is 
cumbersome both during the licence appli-
ca tion process and the day-to-day operation 
of aquaculture facilities. National legislation 
govern ing aquaculture in Norway and 
Scotland ensures that companies operating 
in various locations within their country are 
subjected to a uniform and coherent set 
of regulations. No such national legislation 
currently exists in Canada.

• Like Canada, the regulation mechanism for 
aqua cul ture used in Norway and Scotland 
is the licens ing model. Under this model, 
aquaculture is prohibited unless licensed. 
Once licensed, the regulatory framework 
requires it to be conducted in accordance 
with the requirements and lim ita tions that 
are either written into specific licences and/
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In the three countries, the environmental mon i-
tor ing of aquaculture operations is established by 
legislation or regulations, is comprehensive (e.g., 
bottom sediment, water analysis, net testing, sea 
lice counts, fish health provisions, use of treat-
ments), and is carried out on a regular basis by 
operators as well as by regulatory authorities for 
assessment of compliance and enforcement pur-
poses. This is in addition to aquaculture prac tices 
– fallowing, site rotation, single-year class pro duc-
tion, prescribed distances between sites – imple-
mented to prevent the cumulative deg ra da tion of 
the environment and limit disease trans mis sion.

Sea lice and escapes are considered to be the two 
most important environmental challenges facing 
the aquaculture industry in both Norway and 
Scotland. In Canada, sea lice, disease outbreaks 
and escapes (on the East Coast) also raise serious 
environmental concerns. Aquaculture regulators 
from the three countries acknowledge that  
envi ron men tal sustainability is a prerequisite for the 
long term development and growth of the industry.

3.4 protection of Wild Atlantic  
Salmon Stocks
Norway has established 52 National Salmon Rivers 
and 29 National Salmon Fjords and, within these 
areas, the salmon aquaculture industry is subject 
to stricter legislation. All aquaculture operations in 
National Salmon Fjords are monitored every year. 
Similarly, Scotland has introduced a presumption 
against further marine salmon aquaculture on  
its north and east coasts to safeguard wild migratory  
species. This extensive zone covers a large propor-
tion of the coastline of Scotland and its most 
highly productive salmon river catchments. For its 
part, Canada has 34 Atlantic Salmon Management 
Areas (SMAs) which group neighbouring rivers for 
wild stock management purposes. Marine salmon 

in Troms and Finnmark where it is fixed at 
945 tonnes. In both Scotland and Canada, the 
maximum allow able biomass for individual 
sites varies and is determined based on the 
characteristics inherent to each geographic 
location and included in the licence docu-
mentation. There is however a ceiling of 
2,500 tonnes in maximal biomass in Scotland.

3.3 Environmental Impact Assessment 
and Environmental Monitoring
In Norway, an EIA is required by regulations for 
new, large salmon aquaculture operations. In 
Scotland, SEPA may be required to undertake an 
EIA before determining whether a CAR licence can 
be granted or not. Any new finfish aquaculture 
oper ation or extension to an existing finfish ope-
r ation requires an EIA undertaken by SEPA where 
the development is in a sensitive area, is designed 
to hold a biomass of 100 tonnes or greater or 
covers 0.1 hectare or more in surface area of 
marine waters.

In Canada, prior to 2012, many proposed aqua-
cul ture operations were subjected to a federal EIA 
under the Canadian Environmental Assessment 
Act. However, amendments in 2012 to this Act 
as well as to the Navigable Waters Protection Act 
(now the Navigation Protection Act) removed the 
federal requirement for an EIA. An EIA may still be 
required at the discretion of the federal Minister 
of Environment, or at the discretion of provincial 
governments (in N.B., N.L., and P.E.I.). Conditions 
for requiring a provincial EIA are unclear since 
provincial regulators previously relied on the 
federal screening to identify potential significant 
environmental impacts. The Environmental Pro tec-
tion Act in N.L. appears to include the most com-
pre hensive EIA triggers for proposed aqua cul ture 
operations in the country.
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71 DFO, Focus Area Report on Aquaculture, Introductions and Transfers, and Transgenics, January 2010, p. 19.

that, when information is made available, it is 
not released in a timely fashion. This concern is 
being addressed to some extent by DFO. Under 
the proposed Aquaculture Activities Regulations, 
aquaculture operators would be required to report 
on an annual basis the use of drugs or pest control 
products, the purpose of their use, the date and 
quantity used, and a record of consideration of 
alternative treatments, and the monitoring results 
of sediments on marine finfish facilities located 
over soft bottom ocean substrates. The regulations 
would also require the monitoring of impacts from 
aquaculture-related activities to fish habitat and 
establish conditions under which samples are to be 
collected and analyzed for pest control products 
in cases of unusual morbidity or mortality. This 
information would be reported annually to DFO 
and made public. This would be in addition to 
information that is already available on provincial 
regulatory authorities’ websites as well as on DFO’s 
website in relation to B.C. aquaculture.

3.6 Research
One message that the Committee consistently 
heard throughout its public hearings and site visits, 
in Canada and abroad, is that the future of aqua-
cul ture is dependent upon research that leads the 
way to economically efficient and envi ron men tally 
sustainable methods of pro duc tion. Therefore, 
governments must ensure that sustainable mana-
ge ment of aquaculture operations is science-
based, while industry must actively participate in 
research and development efforts directed toward 
environmental sustainability. This can only be 
achieved through collaboration between scientists 
and researchers from government departments, 
academia and the industry.

aquaculture only occurs in six SMAs (SMA 23 in N.B., 
SMA 11 in N.L., and SMA 19, 20, 21, and 22 in N.S.).71

3.5 Reporting Industry Information to 
the public
In Norway, information on a wide range of diseases 
and parasites affecting cultured and wild fish is 
routinely collected by the Norwegian Veterinary 
Institute and made available to the public on an 
annual basis. Data on the use of pharmaceuticals 
by the aquaculture industry is also published 
annually by the Norwegian Institute of Public 
Health. Furthermore, data on escapes from aqua-
cul ture facilities are published regularly by the 
Department for Fisheries and Aquaculture.

Scotland’s Aquaculture website, launched in 2013,  
makes aquaculture regulatory information acces-
si ble through a data search tool and an interactive 
map. A wide range of data is made available there,  
such as industry location, reports on con trolled 
activities, monthly biomass, escapes, sea lice in-
feed treatment residue levels, and more. In addi-
tion, Marine Scotland’s Fish Health Inspec torate 
proactively publishes operational activity data on 
its website.

In Canada, given federal and provincial respon si-
bil ities over aquaculture, there is no single agency 
reporting information about the industry to the 
public. The availability of data shared with the 
public and the extent of the information provided 
vary from one province to another. In general, 
there is a concern in Canada about a lack of repor-
t ing of information regarding the aquaculture 
industry, particularly on disease outbreaks, the 
use of chemicals, escape events and the impacts 
on the benthic environment. It is also argued 

http://www.nasco.int/pdf/far_aquaculture/AquacultureFAR_Canada.pdf
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3.7 Social Licence
Norway, Scotland and Canada are confronting 
the same environmental issues in relation to 
aquaculture, including organic waste production, 
disease, use of therapeutic agents and chemicals, 
escapes from aquaculture operations, bio-fouling  
management, and sustainability of feed ingredients. 
It is clear that the three countries aspire to balance 
the growth of a viable aquaculture industry with 
the issue of environmental protection and social 
acceptance at the local or regional level. For exam-
ple, the green concessions issued to salmon pro-
duc ers in Norway aim to encourage and favour the 
development of more environmentally friendly 
methods of production, such as alternative feed 
sources, cleaner-fish, tarpaulins, snorkels, and 
more. In Scotland, the government is supporting 
the use of “greener” methods of production, such 
as cleaner-fish and IMTA, while developing a 
com mu nity benefit charter that will explain and 
promote the benefits generated by aquaculture 
at the local level. The Scottish Government is 
also creating marine development plans where 
aquaculture can be better integrated with com-
mer cial and recreational fisheries. In Canada, broad 
public consultation processes were com pleted in 
2014 in N.L. and N.S. with a view to imple men ting 
new aquaculture regulatory regimes that foster 
continued aquaculture development along with 
improved social licence. 

In Norway, there is a tradition of strong col la-
b o ra tion between the industry, the regulatory 
authorities and academia as it pertains to aqua-
cul ture research. The Committee was told that 
cooperation and exchange of information between 
government, researchers and the industry con tri -
butes to making Norwegian aquaculture inno vative 
and leading-edge. The results of this collaborative 
research are used to reform the regulatory regime 
and change production practices. Scotland, like 
Norway, aims to foster collaboration among 
universities, businesses and other stakeholders in 
aquaculture research and, recently, it established 
the Scottish Aquaculture Innovation Centre. The 
Centre brings together industry and academia 
to provide innovative solutions with the aim 
of setting conditions for the industry to grow 
economically and sustainably. 

There is also a strong foundation for aquaculture 
research in Canada. At the federal level, several 
departments and agencies fund and/or carry 
out aquaculture-related research. Within DFO, 
about half of the budget under the Sustainable 
Aquaculture Program is allocated to research. 
During site visits throughout Canada, the Com mit-
tee visited several research facilities per form ing 
world-class research and development in a wide 
range of fields related to aquaculture. The need 
to foster cooperation and collaboration among 
the various stakeholders was often noted as an 
aspect to be improved. Of particular interest was 
the priority given to research in N.L. as part of the 
provincial aquaculture strategy launched in 2014: 
an advisory committee has been established to 
review current research activities in the province 
and to provide recommendations to further 
collaboration among the research community.
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Aquaculture is an industry that have been well 
established in Norway and Scotland since the 
beginning of the 1970s. In many respects, the 
Norwegian and Scottish aquaculture industries – 
their structure and governance – are comparable 
to that of Canada. The Canadian aquaculture 
industry is, however, younger and subject to a 
more complex regulatory framework, which is the 
result of leg is la tion and regulations emanating 
from two levels of government. Aquaculture 
governance also appears more complex in Canada 
because the division of roles and responsibilities 
between the federal government and the 
provinces vary from one jurisdiction to another. 
Despite these differences, there is opportunity 
for Canada to learn lessons from the regulatory 
and operational developments taking place in 
Norway and Scotland in relation to aquaculture. 
The Committee carefully reviewed the Norwegian 
and Scottish experiences in developing a set of 
recommendations on aquaculture governance  
in Canada.

CONCLUDING REMARKS
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