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Appendix A: Interview questions for key-informants 

under three main themes 

Socio-ecological interactions and dependencies 

What is the history of utilizing seaweed in Breiðafjörður? 

What are the experiences of stakeholders in utilizing rockweed? 

What are the priorities and main concerns of stakeholders surrounding seaweed resources? 

What observations can LEK provide for determining a sustainable rate of harvesting?  

How will ecological degradation affect the community and individuals? 

 

Perceptions of sustainability 

What determines the current harvesting amount? 

What are the stakeholders' perceptions, experiences and approaches towards sustainability 

of rockweed resource in Breiðafjörður? 

How connected and responsible do the harvesting and business feel towards seaweed 

resources? And, towards the local community? 

How would the stakeholders and Reykhólar community be affected should harvesting 

decrease? 

What are the ecological and social changes detected by local community and stakeholders 

in the past 5-10 years? 

 

Policy and management 

What are the management practices by the harvesters and processing companies? 

What are the opportunities and vulnerabilities in Iceland's seaweed wild harvesting policy? 

What are the perceptions of various stakeholders on the new policy? 

How can efforts and records by LEK contribute to policy and management? 

What changes will the harvesting community experience from the establishment of the 

new policy? 
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Appendix B: Questionnaire (English version) 

The English version of questionnaire used in this research. 

 
Life in Reykhólar 

 
1) What is your reason for living in Reykhólar? 

 

 

2) What do you like about living in Reykhólar? 

 

 

3) What are the challenges of living in Reykhólar? 
 
 
 

4) Could you describe what a good life looks like? 
 
 
 

5) How satisfied are you with life in Reykhólar?  
Very satisfied 
Satisfied 
Somewhat satisfied 
Not satisfied 
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Rockweed and harvesting 
 

6) Do you or your household use rockweed? 
 Yes   No 

  
 If yes, how? 

 
7) Are you a harvester? 

  Yes  No 
 

 If yes, how long have you been harvesting rockweed? 

  __________ years 
 
8) Please list all the animal and plants associated with rockweed:  

 
 
 

How well do you agree with the 
following statements? 

Strongly 
Agree 

Agree Neutral Disagree Strongly 
Disagree 

9) Rockweed is abundant in 
Breiðafjörður. 

     

10) Seaweed harvesting and 
processing is a part of 
Reykhólar’s identity. 

     

11) Seaweed harvesting and 
processing has a good 
influence in Reykhólar. 

     

12) The current usage and harvest 
of rockweed in Breiðafjörður is 
sustainable. 

     

13) Breiðafjörður can support an 
increase in rockweed 
harvesting. 
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How well do you agree with the 
following statements? 

Strongly 
Agree 

Agree Neutral Disagree Strongly 
Disagree 

14) Seaweed resource in 
Breiðafjörður should belong to 
Icelandic 
institutions/companies. 

     

15) Management and regulations 
connected to the seaweed 
resource in Breiðafjörður 
should be on the hand of 
Icelandic institutions. 

     

16) Foreign investment in 
seaweed processing is 
beneficial to Reykhólar. 

     

 
17) If the seaweed stock or harvesting dramatically decreases, how much 

will you be affected?  
  Severely affected 
  Moderately affected 
  Slightly affected 
  Not affected    

 

How so? 

 

 

18) If the seaweed stock or harvesting dramatically decreases, how much 

will the community of Reykhólar be affected?  

  Severely affected 
  Moderately affected 
  Slightly affected 
  Not affected     

 

How so? 
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19) How important do you think the seaweed processing industry is for the 

locals in creating both direct and indirect jobs in Reykhólar? 

  Very important 
  Important 
  Slightly important 
  Neutral 
  Not important 

 

20) How important do you think it is to continue harvesting and processing 

seaweed in Reykhólar? 

  Very important 
  Important 
  Slightly important 
  Neutral 
  Not important 
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Policy and management 
 

21) Do you know about the policy for seaweed harvesting? 
  Yes   No 

  
 If yes, do you think that this policy is enough to manage and sustain  

 long-term harvesting in Breiðafjörður? 

         Yes       No    Not sure 
 
22) Do you have access to give your opinion about policy and management 

of the seaweed? 

  Yes    No    Not sure 
 

23) Do you think your opinion will be addressed properly?  
  Yes    No    Not sure 

 
24) In your opinion, what are the important aspects to consider when it 

comes to setting a quota for rockweed harvesting? 
 
 

 

25) Could you tell us your ideas to improve the management of seaweed? 
 
  



 

 

 141 

About you 

 
26) Age: 

 
27) Nationality: 

 
28) Occupation(s):  

 
29) What do you do in the winter or when you are not working with seaweed 

harvesting and processing? 

 

 

30) Number of family members (including yourself) are there in your 

household who depend on the income you provide: 

 
31) Are you employed:  

Full-time  
Part-time  
Temporary/Contract  
Not employed  
Retired 

 

32) How long have you lived in Reykhólar? 

 

33) How much time in a year do you spend in Reykhólar?  
1-3 months 
3-6 months 
6-9 months  
Majority of the year 
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34) Would you consider yourself from Reykhólar? 

  Yes   No 
35) Are you a fisherman?  

  Yes   No 

 

36) Do you own land in Breiðafjörður? 

 Yes   No 
   

 If yes, do you collect eider duck down on your land? 
         Yes       No  
 
 If yes, is rockweed harvested on your land? 

         Yes       No  
 

If yes, how much rockweed is harvested in the most recent 

harvesting?   

______________ wet weight 
         Don’t know 

 

 37) Monthly income after tax: (Optional: we understand that this is a  

       personal question, it will be helpful for research purpose, but not  
       obligatory to be answered)  

  Under ISK 200,000 
  ISK 200,001- 800,000 
  ISK 800,001 and above 

 
Thank you for your time and participation.  

I really appreciate your help. 
 
For more information, or if you have any questions, please don’t hesitate to contact me: 
Jamie Lee Suðurgata 12, 400 Ísafjörður  |  e-mail: jamie16@uw.is  |  Simi: 762 9748 
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Appendix C: Questionnaire (Icelandic version) 

The Icelandic version of questionnaire used in this research. 

 

Lífið á Reykhólum 
 

1) Hver er ástæða þess að þú býrð á Reykhólum? 
 
 
 

2) Hverjir eru kostir þess að búa á Reykhólum? 
 
 
 

3) Hverjar eru helstu áskoranirnar við það að búa á Reykhólum? 
 
 
 

4) Getur þú lýst því hvað felst í góðu lífi? 
 
 
 

5) Hversu ánægður/ánægð ert þú með lífið á Reykhólum?  
Mjög ánægður/ánægð 
Ánægður/ánægð 
Frekar ánægður/ ánægð 
Ekki ánægður/ánægð 
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Klóþang og uppskera 

 
6) Notar þú eða þitt heimili Klóþang? 

 Já   Nei 
  
 Ef já, á hvaða hátt? 

 
 
7) Vinnur þú við uppskeru Klóþangs? 

 Já   Nei 
   

 Ef já, Hversu lengi hefur þú unnið við það? 
  __________ ár 
 
8) Getur þú nefnt hér að neðan dýr og plöntur sem tengjast Klóþangi?  

 
 

Hversu sammála ertu 
eftirfarandi fullyrðingum? 

Mjög 
sammála 

Frekar 
sammála 

Hvorki né Frekar 
ósam-
mála 

Mjög 
ósam-
mála 

9) Mikið er til af Klóþangi í 
Breiðafirði. 

     

10) Vinnsla þangs er hluti af 
sérkenni Reykhóla. 

 
 

    

11) Vinnsla þangs hefur góð áhrif 
á Reykhóla. 

     

12) Núverandi nýting og uppskera 
Klóþangs í Breiðafirði er 
sjálfbær til lengri tíma litið. 

     

13) Breiðafjörður getur staðið 
undir aukinni nýtingu 
klóþangs. 
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Hversu sammála ertu 
eftirfarandi fullyrðingum? 

Mjög 
sammála 

Frekar 
sammála 

Hvorki né Frekar 
ósam-
mála 

Mjög 
ósam-
mála 

14) Þangauðlindin í Breiðafirði 
ætti að vera í eigu íslenskra 
fyrirtækja eða stofnana. 

     

15) Stjórnun og reglugerðir 
tengdar þangauðlindinni í 
Breiðafirði ættu að vera á 
höndum íslenskra stofnana. 

     

16) Erlend fjárfesting í vinnslu 
þangs er Reykhólum til góða. 

     

 
17) Ef þangauðlindin bregst eða uppskera minnkar, hversu mikil áhrif hefur 

það á þig?  
  Frekar mikil áhrif 
  Mikil áhrif 
  Næstum engin áhrif 
  Engin áhrif    

 

Hvernig þá? 

 

 

 

18) Ef þangauðlindin bregst eða uppskera minnkar, hversu mikil áhrif hefur 

það á samfélagið á Reykhólum?  

 Frekar mikil áhrif 
  Mikil áhrif 
  Næstum engin áhrif 
  Engin áhrif     

 

Hvernig þá? 
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19) Hversu mikilvægt telur þú að það sé íbúum Reykhóla að hafa 

þangvinnslu sem býr til bæði bein og óbein störf í sveitarfélaginu? 

  Mjög mikilvæg 
  Mikilvæg 
  Frekar mikilvæg 
  Hvorki né 
  Ekki mikilvæg 

 

20) Hversu mikilvæg telur þú að áframhaldandi vinnsla þangs sé fyrir 

Reykhólar?  

  Mjög mikilvæg 
  Mikilvæg 
  Frekar mikilvæg 
  Hvorki né 
  Ekki mikilvæg 
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Stefna og Stjórnun 
 

21) Vissir þú að mörkuð hefði verið stefna fyrir uppskeru og vinnslu þangs? 
Já   Nei 

  
 Ef já, finnst þér þessi stefna nægilega skilvirk til þess að stjórna og 

gera  langtíma uppskeru þangs í Breiðafirði sjálfbæra? 

Já   Nei    Ekki viss 
 
22) Hefur þú aðgang að upplýsingum um stefnu eða stjórnun vinnslu 

sjávarþangs? 

Já   Nei    Ekki viss 
 

23) Telur þú að tekið sé tillit til þinnar skoðunar í ferlinu?  
Já   Nei    Ekki viss 

 
24) Hvaða atriði skipta þig mestu máli þegar kemur að því að setja á kvóta 

vegna nýtingar klóþangs? 
 
 
 

 

 

25) Hverjar (ef einhverjar) eru hugmyndir þínar að aukinni stjórnun á nýtingu 

þangs? 
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Um Þig 

 

26) Aldur:  
 

27) Þjóðerni: 
 

28) Atvinna: 

 
29) Hvað gerir þú á veturna eða þegar þú vinnur ekki við vinnslu þörunga?  

 
 

30) Hversu margir eru með þér í heimili að þér meðtaldri/töldum (og njóta 

innkomu sem þú færð)? 

 
31) Hvernig er atvinnu þinni háttað?  

Fullt starf  
Hlutastarf  
Tímabundið/á samning  
Ekki í vinnu 
Kominn/komin á eftirlaun 

 

32) Hversu lengi hefur þú búið á Reykhólum? 

 

33) Hversu löngum tíma ársins eyðir þú á Reykhólum?  
1-3 mánuðum 
3-6 mánuðum 
6-9 mánuðum  
Megninu af árinu 

 

34) Telur þú þig vera frá Reykhólum? 
     Já   Nei 
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35) Ert þú sjómaður?  

   Já   Nei 
 

36) Ert þú landeigandi í Breiðafirði? 

     Já   Nei 
   

 Ef já, nýtir þú dún æðarfuglsins á þínu landi? 
         Já      Nei 
 

 Ef já, er sótt/unnið (af þér eða öðrum) Klóþang í þinni landareign? 

       Já      Nei 
 

 Ef já, hversu mikið var sótt í síðustu uppskeruferð?   
 ______________ blautvigt 

         Veit ekki 
 

 

37) Hver er mánaðarleg innkoma þín eftir skatta: (valkvætt: Við skiljum 

að þetta er persónuleg spurning og þú ert ekki skyldugur/skyldug til að  
svara en svar myndi hjálpa okkur við rannsóknina.)  

  Undir ISK 200.000 
  ISK 200.001 – 800.000 
  Yfir ISK 800,001 

 
Takk fyrir tíma þinn og þátttökuna. 

Ég kann að meta hjálp þína. 
Fyrir meiri upplýsingar eða ef þú hefur spurningar um könnunina þá skaltu ekki hika við að 
hafa samband við mig: 
Jamie Lee   Suðurgata 12, 400 Ísafjörður  |  Tölvupóstur: jamie16@uw.is  |  Simi: 762 9748 
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Appendix Table 1 

 

1

Regulations Iceland (49/2017: Act 
Amending the Act on the 
Conservation of Marine 
Resources 57/1996, Act on 
Fisheries Management 
116/2006 and the Act on 
Fishing Fees 74/2012, enters 

Canada (Ocean Act1) Nova 
Scotia 6

Norway (Management of wild 
marine resources Act)

Precautionary approach? Suggested. 5 Yes.1 Yes for kelp. No official 
regulation for A.nodosum, 
mostly based on landowner 
agreement 2

Additional laws for protection Nature Conservation Act, no. 
60/2013 and Protection of 
Bridafjordur, no. 54/1995 7

Section 31 of Fisheries act 
1977: “No person shall carry on 
any work or undertaking that 
results in the harmful alteration, 
description, or destruction of fish Species-specific? Ownership specific. 7 Yes. A. nodosum and Laminaria 
spp.1

L. hyperborea based on 
lifecycle; not for A. nodosum 1,3

Ecosystem approach? 
Ecological protection?

Ecosystem approach. Shall 
respond most to effects: 
habitats for a number of species 
that are important equally for the 
entire ecosystem 7

Ecosystem approach. Habitat 
use and natural bed 
sustainability (Ugarte and Sharp 
2001)1

Ecosystem approach 1

Biomass assessment? Yes for a.nodosum; underway 
for l.digitata.

Yes.1 Yes 3

Yearly assessment? Not established. License and 
authorized volume review every 
5 years for processing centers. 7

Yes.1 Not required in Nova 
Scotia. 6

Yes 3 ; harvest and control area 
assessment; Video transects 
assess: the removal grade and 
regrowth, coverage, density, 
plant height, recruitment, 
species composition, epiphytes, 
number of sea urchins and fish.

Environmental impact 
assessment

To be based on an appraisal of 
the proponents capability to 
assess impact, but no details or 

Yes. 1 See “Yearly assessment”

Social impact assessment Involved stakeholders for 
consultation and commenting on 
bill (3 weeks window). Comments 
on possible social impact 

Not mentioned. Not mentioned, but involve local 
and industry stakeholders.

Cultural heritage perspective Not directly mentioned in the 
new policy. In Breidafjordur 
Protection Act  7

N/A N/A

Adaptive management plan? Research and monitoring plan 
shall be made by MRI with 
advice from NI. Impact 
permanently monitored if 

Yes.1 Yes ; positive results in annual 
survey and no stakeholder 
objections 3

Stakeholder involvement in 
management

TBD. Policy making process 
involved commenting from 
public, including stakeholder. 
Meetings with processors, MRI, 
NI, Breidafjordur Committee and 
municipalities; no mention of 
indirect users eg. eider duck 
farmers and fishers 7 

Yes. Yes. The Directory of Fisheries 
(FD), under the instruction of 
The Ministry of Fisheries and 
Coastal Affairs (FKD).
Regulations are set with the 
involvement of the industry, 
Institute of Marine Research 
(IMR), researchers, fishermen 
and kelp trawlers organizations, 
environmentalists, and local 
stakeholders. 3

Management advice peer-
reviewed?

MRI (research, monitoring and 
gov. for advice) and NI (advice, 
help prep. monitoring plan for 
utilization) 7

Yes. By Canadian Atlantic 
Fisheries Scientific Advisory 
Committee6

Harvesting techniques and 
gear restrictions

Yes. Considered during license 
application. 7

Yes.1 Hand-harvest only. 
Trawling not allowed. 6

Yes. Termination of trawling if 
assessment shows negative 
results 3

Minimum cut height? A. nodosum must leave more 
than 127mm and must not 
detach holdfasts

Harvest guildelines according 
to morphology and lifecycle?

None. 7 Yes6

Cumulative, upstream and 
downstream impact 
considered?

Local stakeholder involvement 
and yearly biological 
assessment of ecosystem

Rotation harvesting zones? Industry self-monitored 4-5 year 
cycle pers. comm.

Yes. 4-5 year cycle Yes. 5-year cycle1

Predetermined harvest 
zoning?

Only mentioned for outside 
netlög.; within netlög area need 
auth. of landowner 7

Yes.1 Harvesting districts and 
close times, designation of 
portion, licenses and time limit 

Yes. Rotation system.

Restricted Zones? Harvest time dependent on 
seasonality. Restrictions applied 
for fishing may apply (see 
spawning area restriction map). 
Minister may limit/close areas for 

Yes.2 closure by regulation, 
banned or seasonally allowed in 
bird reserves; forbidden below 
20m depth 3

Harvestable limit (is it 
adaptable to ecological 
conditions?)

6% of total biomass. If 
application for licenses more 
than MRI’s advice: Appraisal of 
applicants' ability to look at 
technical and technical 

17% of harvestable biomass. 
Allowable amount by-sector. 
Yes, precautionary approach.1 

No more than 20% of total 
biomass.4

A. nodosum: industry leaves 
10cm for re-growth

Based on market demand? Not in plan, but currently in high 
demand 7

Yes.1 Yes.1

Log book required? Yes. 7 All purchases recorded on 
individual slips, stat. reporting. 
Report total monthly landings by 
port.6

Yes.

Bycatch separation No need to separate catch. 7

Permit/licenses/tax Only for commercial, above 10 
tons/year: Fishing fee: 
500kr/landed ton wet weight; 
vessel license (fishing vessels 
and fishing regulations apply; 

Provincial licensing, species-, 
time-, method-, amount-, area-
specific; fisherman’s boat reg. 
and general fishing license 6

Boat registration and landing 
tax3

Processing centers Minister designate area for 
processing (drying and 
processing) centers. Application 
needed: financial plan for 
construction and equipment, Areas under state ownership Minister authorized to zone 
offshore areas to limit extraction, 
to temp. suspend for re-growth 7

No exclusive privileges to 
resources 6

Land ownership Yes. Netlög: 115m from low-tide 
water mark; Private ownership 
rockweed; mandatory 
authorization from landowner 7

No exclusive privileges to 
resources 6

Yes. Private ownership 
rockweed. Permission from and 
pay fee to owner 2,3; trust-based

Monitoring, regulation and 
enforcement

A transfer log, landing, weighing 
and recording of catches, 
surveillance of fishing and 
payment of fishing fees. 
Regional logbook records. MRI 
and NI shall prepare research 
and monitoring for at least 3 
years to ensure an ecological 
approach to decision making, 

Yes. Regional fisheries officers 6 

(a) harvest levels projected by 
sector, (b) harvest frequency, (c) 
methods to evaluate the 
resource exploitation impact, 
and (d) description of control 
types in order to assure an 
effective management of 
commercialization. (Ugarte et al. 

By Coast Guard; Harvesting 
journal log time, location and 
wet weight; data annually 
reported to the Directorate of 
Fisheries (FD) for publication

Eco-labeling Thorverk is certified organic and 
sustainable. Tún, OTCO, USDA 
organic and QAI

Other notes Thorverk will have priority for the 
first issue of license, 20,000 
tons (wet or dry weight?); not 
extendable. Processing centers: 
A limited number of licenses 
maybe granted to harvesting 
above MRI advised amount, 
each person is authorized to 
receive a particular catch per 
year or longer. No fewer than 2 
parties will be authorized in the 
area (need clarification). In 
general, lack specifics, leave 
room for MRI and Breidafjordur 

There are no official regulations 
on harvesting of A. nodosum, 
because the foreshore, where 
the species grows,
is in private ownership. To 
harvest A. nodosum the 
landowner has to give 
permission, and the harvester 
has to
pay a fee to the landowner. The 
landowner agreement allows the 
harvester to harvest a maximum 
amount of A.
nodosum in the area. The In 3 years (from Jan.2018) the 

minister shall prepare for a bill 
on sustainable exploitation 
based on  MRI’s research 
results; submitted no later than 
5 years to Parliament. Cost 
provide by the Treasury. A 
review of the provision to begin 
no later than Oct. 1, 2020. 7“If the Minister allocates licenses 
for the utilization of marine 
vegetation in B.fjord before a 
research and monitoring plan is 
available and proposals for 
sustainable utilization (HOW 
WILL THIS BE DETERMINED 
before research is done?) have 
been approved, it shall only be 
made for 5 years at a time and 
with the utmost cautionary 
concerns.” 7Foreign investment 71.2% (Thorverk) and 60% 
(Deltagen) of the 2 harvesting 
companies belong to foreign 
investments

Outstanding questions: How is sustainable harvest 
defined before research or 
quota is available? How are eco-
labeling effective without 
knowing available harvestable 
amount and environmental 

Vásquez, Piaget, & Vega, 
20121
Rebours et al., 2014 2

Rebours & Meland, 2012 3 http://www.netalgae.eu/upload
edfiles/Norwegian_seaweed_i

Agriculture, 2017 4

1107/145 stjórnarfrumvarp, 
2015 5

Sharp, 1987 6

Lög nr. 49 14. júní 2017 7
Article 3 shall undertake a 
research and monitoring plan for 
the Breiðafjörður aquifer in 
connection with the utilization of 
marine vegetation for at least 
three years. The impact of the 
utilization of marine vegetation 
shall be monitored permanently 
if it becomes apparent. A 
research and monitoring plan 
shall aim to respond most to the 
effects of marine vegetation on 
Breiðafjörður's aquatic 
environment, while aquatic 
species are habitats of a 
number of species that are 
important equally for the entire 
ecosystem as a unique resource 
population. The implementation 
of a research and monitoring 
program is intended to ensure 
an ecological approach to 
decision making and 
assessment of the conservation 

Summary of Seaweed (Laminaria and Ascophyllum) Wild-harvesting Regulations in Iceland, Canada and Norway
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1

Regulations Iceland (49/2017: Act 
Amending the Act on the 
Conservation of Marine 
Resources 57/1996, Act on 
Fisheries Management 
116/2006 and the Act on 
Fishing Fees 74/2012, enters 

Canada (Ocean Act1) Nova 
Scotia 6

Norway (Management of wild 
marine resources Act)

Precautionary approach? Suggested. 5 Yes.1 Yes for kelp. No official 
regulation for A.nodosum, 
mostly based on landowner 
agreement 2

Additional laws for protection Nature Conservation Act, no. 
60/2013 and Protection of 
Bridafjordur, no. 54/1995 7

Section 31 of Fisheries act 
1977: “No person shall carry on 
any work or undertaking that 
results in the harmful alteration, 
description, or destruction of fish Species-specific? Ownership specific. 7 Yes. A. nodosum and Laminaria 
spp.1

L. hyperborea based on 
lifecycle; not for A. nodosum 1,3

Ecosystem approach? 
Ecological protection?

Ecosystem approach. Shall 
respond most to effects: 
habitats for a number of species 
that are important equally for the 
entire ecosystem 7

Ecosystem approach. Habitat 
use and natural bed 
sustainability (Ugarte and Sharp 
2001)1

Ecosystem approach 1

Biomass assessment? Yes for a.nodosum; underway 
for l.digitata.

Yes.1 Yes 3

Yearly assessment? Not established. License and 
authorized volume review every 
5 years for processing centers. 7

Yes.1 Not required in Nova 
Scotia. 6

Yes 3 ; harvest and control area 
assessment; Video transects 
assess: the removal grade and 
regrowth, coverage, density, 
plant height, recruitment, 
species composition, epiphytes, 
number of sea urchins and fish.

Environmental impact 
assessment

To be based on an appraisal of 
the proponents capability to 
assess impact, but no details or 

Yes. 1 See “Yearly assessment”

Social impact assessment Involved stakeholders for 
consultation and commenting on 
bill (3 weeks window). Comments 
on possible social impact 

Not mentioned. Not mentioned, but involve local 
and industry stakeholders.

Cultural heritage perspective Not directly mentioned in the 
new policy. In Breidafjordur 
Protection Act  7

N/A N/A

Adaptive management plan? Research and monitoring plan 
shall be made by MRI with 
advice from NI. Impact 
permanently monitored if 

Yes.1 Yes ; positive results in annual 
survey and no stakeholder 
objections 3

Stakeholder involvement in 
management

TBD. Policy making process 
involved commenting from 
public, including stakeholder. 
Meetings with processors, MRI, 
NI, Breidafjordur Committee and 
municipalities; no mention of 
indirect users eg. eider duck 
farmers and fishers 7 

Yes. Yes. The Directory of Fisheries 
(FD), under the instruction of 
The Ministry of Fisheries and 
Coastal Affairs (FKD).
Regulations are set with the 
involvement of the industry, 
Institute of Marine Research 
(IMR), researchers, fishermen 
and kelp trawlers organizations, 
environmentalists, and local 
stakeholders. 3

Management advice peer-
reviewed?

MRI (research, monitoring and 
gov. for advice) and NI (advice, 
help prep. monitoring plan for 
utilization) 7

Yes. By Canadian Atlantic 
Fisheries Scientific Advisory 
Committee6

Harvesting techniques and 
gear restrictions

Yes. Considered during license 
application. 7

Yes.1 Hand-harvest only. 
Trawling not allowed. 6

Yes. Termination of trawling if 
assessment shows negative 
results 3

Minimum cut height? A. nodosum must leave more 
than 127mm and must not 
detach holdfasts

Harvest guildelines according 
to morphology and lifecycle?

None. 7 Yes6

Cumulative, upstream and 
downstream impact 
considered?

Local stakeholder involvement 
and yearly biological 
assessment of ecosystem

Rotation harvesting zones? Industry self-monitored 4-5 year 
cycle pers. comm.

Yes. 4-5 year cycle Yes. 5-year cycle1

Predetermined harvest 
zoning?

Only mentioned for outside 
netlög.; within netlög area need 
auth. of landowner 7

Yes.1 Harvesting districts and 
close times, designation of 
portion, licenses and time limit 

Yes. Rotation system.

Restricted Zones? Harvest time dependent on 
seasonality. Restrictions applied 
for fishing may apply (see 
spawning area restriction map). 
Minister may limit/close areas for 

Yes.2 closure by regulation, 
banned or seasonally allowed in 
bird reserves; forbidden below 
20m depth 3

Harvestable limit (is it 
adaptable to ecological 
conditions?)

6% of total biomass. If 
application for licenses more 
than MRI’s advice: Appraisal of 
applicants' ability to look at 
technical and technical 

17% of harvestable biomass. 
Allowable amount by-sector. 
Yes, precautionary approach.1 

No more than 20% of total 
biomass.4

A. nodosum: industry leaves 
10cm for re-growth

Based on market demand? Not in plan, but currently in high 
demand 7

Yes.1 Yes.1

Log book required? Yes. 7 All purchases recorded on 
individual slips, stat. reporting. 
Report total monthly landings by 
port.6

Yes.

Bycatch separation No need to separate catch. 7

Permit/licenses/tax Only for commercial, above 10 
tons/year: Fishing fee: 
500kr/landed ton wet weight; 
vessel license (fishing vessels 
and fishing regulations apply; 

Provincial licensing, species-, 
time-, method-, amount-, area-
specific; fisherman’s boat reg. 
and general fishing license 6

Boat registration and landing 
tax3

Processing centers Minister designate area for 
processing (drying and 
processing) centers. Application 
needed: financial plan for 
construction and equipment, Areas under state ownership Minister authorized to zone 
offshore areas to limit extraction, 
to temp. suspend for re-growth 7

No exclusive privileges to 
resources 6

Land ownership Yes. Netlög: 115m from low-tide 
water mark; Private ownership 
rockweed; mandatory 
authorization from landowner 7

No exclusive privileges to 
resources 6

Yes. Private ownership 
rockweed. Permission from and 
pay fee to owner 2,3; trust-based

Monitoring, regulation and 
enforcement

A transfer log, landing, weighing 
and recording of catches, 
surveillance of fishing and 
payment of fishing fees. 
Regional logbook records. MRI 
and NI shall prepare research 
and monitoring for at least 3 
years to ensure an ecological 
approach to decision making, 

Yes. Regional fisheries officers 6 

(a) harvest levels projected by 
sector, (b) harvest frequency, (c) 
methods to evaluate the 
resource exploitation impact, 
and (d) description of control 
types in order to assure an 
effective management of 
commercialization. (Ugarte et al. 

By Coast Guard; Harvesting 
journal log time, location and 
wet weight; data annually 
reported to the Directorate of 
Fisheries (FD) for publication

Eco-labeling Thorverk is certified organic and 
sustainable. Tún, OTCO, USDA 
organic and QAI

Other notes Thorverk will have priority for the 
first issue of license, 20,000 
tons (wet or dry weight?); not 
extendable. Processing centers: 
A limited number of licenses 
maybe granted to harvesting 
above MRI advised amount, 
each person is authorized to 
receive a particular catch per 
year or longer. No fewer than 2 
parties will be authorized in the 
area (need clarification). In 
general, lack specifics, leave 
room for MRI and Breidafjordur 

There are no official regulations 
on harvesting of A. nodosum, 
because the foreshore, where 
the species grows,
is in private ownership. To 
harvest A. nodosum the 
landowner has to give 
permission, and the harvester 
has to
pay a fee to the landowner. The 
landowner agreement allows the 
harvester to harvest a maximum 
amount of A.
nodosum in the area. The In 3 years (from Jan.2018) the 

minister shall prepare for a bill 
on sustainable exploitation 
based on  MRI’s research 
results; submitted no later than 
5 years to Parliament. Cost 
provide by the Treasury. A 
review of the provision to begin 
no later than Oct. 1, 2020. 7“If the Minister allocates licenses 
for the utilization of marine 
vegetation in B.fjord before a 
research and monitoring plan is 
available and proposals for 
sustainable utilization (HOW 
WILL THIS BE DETERMINED 
before research is done?) have 
been approved, it shall only be 
made for 5 years at a time and 
with the utmost cautionary 
concerns.” 7Foreign investment 71.2% (Thorverk) and 60% 
(Deltagen) of the 2 harvesting 
companies belong to foreign 
investments

Outstanding questions: How is sustainable harvest 
defined before research or 
quota is available? How are eco-
labeling effective without 
knowing available harvestable 
amount and environmental 

Vásquez, Piaget, & Vega, 
20121
Rebours et al., 2014 2

Rebours & Meland, 2012 3 http://www.netalgae.eu/upload
edfiles/Norwegian_seaweed_i

Agriculture, 2017 4

1107/145 stjórnarfrumvarp, 
2015 5

Sharp, 1987 6

Lög nr. 49 14. júní 2017 7
Article 3 shall undertake a 
research and monitoring plan for 
the Breiðafjörður aquifer in 
connection with the utilization of 
marine vegetation for at least 
three years. The impact of the 
utilization of marine vegetation 
shall be monitored permanently 
if it becomes apparent. A 
research and monitoring plan 
shall aim to respond most to the 
effects of marine vegetation on 
Breiðafjörður's aquatic 
environment, while aquatic 
species are habitats of a 
number of species that are 
important equally for the entire 
ecosystem as a unique resource 
population. The implementation 
of a research and monitoring 
program is intended to ensure 
an ecological approach to 
decision making and 
assessment of the conservation 
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Regulations Iceland (49/2017: Act 
Amending the Act on the 
Conservation of Marine 
Resources 57/1996, Act on 
Fisheries Management 
116/2006 and the Act on 
Fishing Fees 74/2012, enters 

Canada (Ocean Act1) Nova 
Scotia 6

Norway (Management of wild 
marine resources Act)

Precautionary approach? Suggested. 5 Yes.1 Yes for kelp. No official 
regulation for A.nodosum, 
mostly based on landowner 
agreement 2

Additional laws for protection Nature Conservation Act, no. 
60/2013 and Protection of 
Bridafjordur, no. 54/1995 7

Section 31 of Fisheries act 
1977: “No person shall carry on 
any work or undertaking that 
results in the harmful alteration, 
description, or destruction of fish Species-specific? Ownership specific. 7 Yes. A. nodosum and Laminaria 
spp.1

L. hyperborea based on 
lifecycle; not for A. nodosum 1,3

Ecosystem approach? 
Ecological protection?

Ecosystem approach. Shall 
respond most to effects: 
habitats for a number of species 
that are important equally for the 
entire ecosystem 7

Ecosystem approach. Habitat 
use and natural bed 
sustainability (Ugarte and Sharp 
2001)1

Ecosystem approach 1

Biomass assessment? Yes for a.nodosum; underway 
for l.digitata.

Yes.1 Yes 3

Yearly assessment? Not established. License and 
authorized volume review every 
5 years for processing centers. 7

Yes.1 Not required in Nova 
Scotia. 6

Yes 3 ; harvest and control area 
assessment; Video transects 
assess: the removal grade and 
regrowth, coverage, density, 
plant height, recruitment, 
species composition, epiphytes, 
number of sea urchins and fish.

Environmental impact 
assessment

To be based on an appraisal of 
the proponents capability to 
assess impact, but no details or 

Yes. 1 See “Yearly assessment”

Social impact assessment Involved stakeholders for 
consultation and commenting on 
bill (3 weeks window). Comments 
on possible social impact 

Not mentioned. Not mentioned, but involve local 
and industry stakeholders.

Cultural heritage perspective Not directly mentioned in the 
new policy. In Breidafjordur 
Protection Act  7

N/A N/A

Adaptive management plan? Research and monitoring plan 
shall be made by MRI with 
advice from NI. Impact 
permanently monitored if 

Yes.1 Yes ; positive results in annual 
survey and no stakeholder 
objections 3

Stakeholder involvement in 
management

TBD. Policy making process 
involved commenting from 
public, including stakeholder. 
Meetings with processors, MRI, 
NI, Breidafjordur Committee and 
municipalities; no mention of 
indirect users eg. eider duck 
farmers and fishers 7 

Yes. Yes. The Directory of Fisheries 
(FD), under the instruction of 
The Ministry of Fisheries and 
Coastal Affairs (FKD).
Regulations are set with the 
involvement of the industry, 
Institute of Marine Research 
(IMR), researchers, fishermen 
and kelp trawlers organizations, 
environmentalists, and local 
stakeholders. 3

Management advice peer-
reviewed?

MRI (research, monitoring and 
gov. for advice) and NI (advice, 
help prep. monitoring plan for 
utilization) 7

Yes. By Canadian Atlantic 
Fisheries Scientific Advisory 
Committee6

Harvesting techniques and 
gear restrictions

Yes. Considered during license 
application. 7

Yes.1 Hand-harvest only. 
Trawling not allowed. 6

Yes. Termination of trawling if 
assessment shows negative 
results 3

Minimum cut height? A. nodosum must leave more 
than 127mm and must not 
detach holdfasts

Harvest guildelines according 
to morphology and lifecycle?

None. 7 Yes6

Cumulative, upstream and 
downstream impact 
considered?

Local stakeholder involvement 
and yearly biological 
assessment of ecosystem

Rotation harvesting zones? Industry self-monitored 4-5 year 
cycle pers. comm.

Yes. 4-5 year cycle Yes. 5-year cycle1

Predetermined harvest 
zoning?

Only mentioned for outside 
netlög.; within netlög area need 
auth. of landowner 7

Yes.1 Harvesting districts and 
close times, designation of 
portion, licenses and time limit 

Yes. Rotation system.

Restricted Zones? Harvest time dependent on 
seasonality. Restrictions applied 
for fishing may apply (see 
spawning area restriction map). 
Minister may limit/close areas for 

Yes.2 closure by regulation, 
banned or seasonally allowed in 
bird reserves; forbidden below 
20m depth 3

Harvestable limit (is it 
adaptable to ecological 
conditions?)

6% of total biomass. If 
application for licenses more 
than MRI’s advice: Appraisal of 
applicants' ability to look at 
technical and technical 

17% of harvestable biomass. 
Allowable amount by-sector. 
Yes, precautionary approach.1 

No more than 20% of total 
biomass.4

A. nodosum: industry leaves 
10cm for re-growth

Based on market demand? Not in plan, but currently in high 
demand 7

Yes.1 Yes.1

Log book required? Yes. 7 All purchases recorded on 
individual slips, stat. reporting. 
Report total monthly landings by 
port.6

Yes.

Bycatch separation No need to separate catch. 7

Permit/licenses/tax Only for commercial, above 10 
tons/year: Fishing fee: 
500kr/landed ton wet weight; 
vessel license (fishing vessels 
and fishing regulations apply; 

Provincial licensing, species-, 
time-, method-, amount-, area-
specific; fisherman’s boat reg. 
and general fishing license 6

Boat registration and landing 
tax3

Processing centers Minister designate area for 
processing (drying and 
processing) centers. Application 
needed: financial plan for 
construction and equipment, Areas under state ownership Minister authorized to zone 
offshore areas to limit extraction, 
to temp. suspend for re-growth 7

No exclusive privileges to 
resources 6

Land ownership Yes. Netlög: 115m from low-tide 
water mark; Private ownership 
rockweed; mandatory 
authorization from landowner 7

No exclusive privileges to 
resources 6

Yes. Private ownership 
rockweed. Permission from and 
pay fee to owner 2,3; trust-based

Monitoring, regulation and 
enforcement

A transfer log, landing, weighing 
and recording of catches, 
surveillance of fishing and 
payment of fishing fees. 
Regional logbook records. MRI 
and NI shall prepare research 
and monitoring for at least 3 
years to ensure an ecological 
approach to decision making, 

Yes. Regional fisheries officers 6 

(a) harvest levels projected by 
sector, (b) harvest frequency, (c) 
methods to evaluate the 
resource exploitation impact, 
and (d) description of control 
types in order to assure an 
effective management of 
commercialization. (Ugarte et al. 

By Coast Guard; Harvesting 
journal log time, location and 
wet weight; data annually 
reported to the Directorate of 
Fisheries (FD) for publication

Eco-labeling Thorverk is certified organic and 
sustainable. Tún, OTCO, USDA 
organic and QAI

Other notes Thorverk will have priority for the 
first issue of license, 20,000 
tons (wet or dry weight?); not 
extendable. Processing centers: 
A limited number of licenses 
maybe granted to harvesting 
above MRI advised amount, 
each person is authorized to 
receive a particular catch per 
year or longer. No fewer than 2 
parties will be authorized in the 
area (need clarification). In 
general, lack specifics, leave 
room for MRI and Breidafjordur 

There are no official regulations 
on harvesting of A. nodosum, 
because the foreshore, where 
the species grows,
is in private ownership. To 
harvest A. nodosum the 
landowner has to give 
permission, and the harvester 
has to
pay a fee to the landowner. The 
landowner agreement allows the 
harvester to harvest a maximum 
amount of A.
nodosum in the area. The In 3 years (from Jan.2018) the 

minister shall prepare for a bill 
on sustainable exploitation 
based on  MRI’s research 
results; submitted no later than 
5 years to Parliament. Cost 
provide by the Treasury. A 
review of the provision to begin 
no later than Oct. 1, 2020. 7“If the Minister allocates licenses 
for the utilization of marine 
vegetation in B.fjord before a 
research and monitoring plan is 
available and proposals for 
sustainable utilization (HOW 
WILL THIS BE DETERMINED 
before research is done?) have 
been approved, it shall only be 
made for 5 years at a time and 
with the utmost cautionary 
concerns.” 7Foreign investment 71.2% (Thorverk) and 60% 
(Deltagen) of the 2 harvesting 
companies belong to foreign 
investments

Outstanding questions: How is sustainable harvest 
defined before research or 
quota is available? How are eco-
labeling effective without 
knowing available harvestable 
amount and environmental 
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Article 3 shall undertake a 
research and monitoring plan for 
the Breiðafjörður aquifer in 
connection with the utilization of 
marine vegetation for at least 
three years. The impact of the 
utilization of marine vegetation 
shall be monitored permanently 
if it becomes apparent. A 
research and monitoring plan 
shall aim to respond most to the 
effects of marine vegetation on 
Breiðafjörður's aquatic 
environment, while aquatic 
species are habitats of a 
number of species that are 
important equally for the entire 
ecosystem as a unique resource 
population. The implementation 
of a research and monitoring 
program is intended to ensure 
an ecological approach to 
decision making and 
assessment of the conservation 
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