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1. Basic analytics



Tragedy of the commons: Discrepancy between 
private (Sp) and social costs (Sc) leads to overfishing



Welfare cost of overfishing



There is an optimal quantity (TAC). Costs and rents 
assuming that quota is allocated to most efficient 
operators



Alternative allocations of the quota: 
Incremental costs of using alternative allocations, 
instead of most efficient operators

Most inefficient Random



Cost of assigning quota proportionally, relative to 
most efficient allocation (Area ABC)



Some additional analytical considerations
• Elinor Ostrom (Nobel Prize 2009): “Governing the Commons: The 

evolution of institutions for collective action” (1990)
• There are governance designs that allow communities to effective manage the 

commons avoiding the “tragedy”
• Ostrom’s eight principles for managing the commons.

• Walter Oi, “Labor as a quasi fixed factor” and Ricardo-Viner model for 
analyzing welfare consequences of different policies.

• Strategic behavior of different agents in dealing with ITQs, and possible 
auctions.



• The efficiency effects of other allocation systems can be analyzed as a 
combination of the ones presented above. A particularly interesting one 
is the “quotas set aside” system to favor small fishermen and 
indigenous groups. (Nayani & Warlik, 2018).

• There is a need to analyze the short and long run effect of the 
assignment method.

• Sustainable Fisheries Management (SFM) finds a balance between 
maintaining the stock of fish and assuring a livelihood to communities 
and the fishing industry. 

• SFM aims at maintaining the following ratio stable throughout the cycle:



Catch share allocation methods in 158 
fisheries from around the globe (J. Lynham, 2014)



2. Iceland: 
Economics, society, and fisheries



• Small island with a population of 350 thousand
• High income per capita (USD 47 thousand)
• Three main export activities:

• Fish products
• Energy (geothermal)
• Tourism (third highest number of tourists per capita/year in the world)

• Very low level of inequality (Gini 0.25).
• To maintain very low inequality it is necessary to protect fishing at all 

levels.
• Recovering from severe currency and banking crisis (2008).
• Politically independent. Does not belong to Eurozone or EU.
• Does not have an “indigenous population.” 
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3. Iceland’s fisheries: An 
analytical description



Management of Iceland’s fisheries : Basic Summary

• Scientific commission determines every year Total Allowable Catch (TAC) by 
specie and geography or management area. Not all species are included.

• Individual Tradable Quotas (ITQs) are assigned to vessels, mostly based on 
historical catch; some assigned on equal bases. 

• ITQs are perpetual but can be revoked under certain conditions.
• Certain quota is set aside for communities and villages in hardship. Some are 

set aside for research.
• Fishing every year is determined, for each vessel, as TAC x ITQ.
• There are fishing fees.
• Strict monitoring and very stiff penalties.
• Evolving regulations to deal with criticisms and limitations of scheme.



Timeline, 1975- 1990: From concern to legislation



1990-2019: Social and political issues

• In the late 1990s political tensions arose, and a number of initiatives were 
undertaken to deal with them

• In 2002, regional quotas were established. These were taken from original 
quota holders.

• In 2004, smaller vessels were incorporated into the ITQ, as a way to avoid 
overfishing through that channel.

• In 2009, a Coastal Fishery System set aside for small vessels was established. 
It is only open for hand-line fishing during summer months.

• In 2006, the Fisheries Management Act was passed (details below).
• In 2012, a “resource tax” was introduced. The tax yielded ISK 7.7 billion in 

2014/15. Total corporate taxes were roughly ISK 58.6 billion in 2015.



Management of Iceland’s fisheries : Main characteristics
(From official documents)

• Fisheries management in Icelandic waters is primarily based on catch limitation 
(output control) through individual transferable quotas (ITQs);

• Each vessel is assigned a quota share (%) in each stock, initially based primarily 
on catch history over a reference period.

• The annual allowable catch for each vessel from each stock is obtained by 
multiplying the TAC of the year and the vessel‘s quota share (as a proportion).

• Quotas can be transferred between vessels; this applies both to quota shares 
and annual catch allotments. Quota transfer is mainly intended to promote 
rationalization and thus increase profitability in the industry.

• Exceptions include: Community quotas (not based on vessel's quota share, all 
other provisions apply; limited amount); summer inshore hand line (jigging) 
fishery (limited amount).

https://www.responsiblefisheries.is/seafood-industry/fisheries-management/management-approach-and-supplementary-measures



The ITQs system is supported by a number of 
supplemental policies
• Discarding of commercial species is prohibited by law. 
• Extensive area closures to fishing for the protection of juvenile fish: 

Large nursery areas closed on long term basis; temporary real time 
closures.

• Fishing gear selectivity in demersal fisheries ensured through 
requirements for minimum mesh size and/or the use of sorting grids 
to allow small fish to escape capture.

• Closure to fishing of main spawning grounds for the major demersal 
fish stocks during peak spawning season. 

• Closures to protect stony corals and thermal vents.

https://www.responsiblefisheries.is/seafood-industry/fisheries-management/management-approach-and-supplementary-measures



Principles governing Iceland’s fisheries 
(https://www.responsiblefisheries.is/seafood-industry/fisheries-management/statement-on-responsible-fisheries)

2007 after approval of Law 116 in 2006

1. Icelandic fisheries are responsible fisheries
2. The catch limitation system is the cornerstone of the fisheries management system
3. Stock assessments and fisheries advice in conformity with international criteria
4. Deciding the total allowable catch (TAC) based on scientific grounds
5. Effective catch control and enforcement
6. Reliability of catch information ensured
7. Severe penalty for breaches of the fisheries management legislation
8. Extensive research of the impact of fisheries on the marine ecosystem
10. Clear rules on discards and the disposition of by-catch
11. Steady improvements



Some descriptive statistics



Illustrations of allocation methods since 1975
Country Year Catch 

Shares 
Adopted

Specific Epithet Common Name Initial Allocation Mechanism

Iceland 1975 harengus Herring Equal Catch Shares

Iceland 1984 aeglefinus Haddock Historical Catch

Iceland 1984 norvegicus Lobster Historical Catch

Iceland 1984 platessa Plaice Historical Catch

Iceland 1984 virens Saithe Historical Catch

Iceland 1984 hippoglossoides Greenland halibut Historical Catch

Iceland 1984 Rockfish Historical Catch

Iceland 1984 marinus Red ocean perch Historical Catch

Iceland 1984 mentella Red-fish Historical Catch

Iceland 1975 borealis Shrimp (Inshore) Equal Catch Shares

Iceland 1975 islandica Scallop Historical Catch

Iceland 1990 cynoglossus Witch Historical Catch

Iceland 1990 platessoides Long Rough Dab Historical Catch

Iceland 1990 limanda Dab Historical Catch

Iceland 1990 merlangus Whiting Historical Catch

Iceland 1990 poutassou Blue Whiting Historical Catch

Iceland 1990 kitt Lemon Sole Historical Catch

Iceland 2001 brosme Tusk Historical Catch

Iceland 2001 piscatorius Angler Historical Catch

Iceland 2001 molva Ling Historical Catch

Iceland 2001 brosme Tusk Historical Catch

Iceland 2001 piscatorius Angler Historical Catch

Iceland 2001 molva Ling Historical Catch



Transparency and verifiability:
Quotas by harbor and vessel



Verifiability: Catches, quotas and overfishing



4. Criticisms



Main criticisms
• System developed by scientists, academics and politicians.
• Trade unions were not consulted.
• Communities were not consulted.
• Hoarding (accumulation) of quotas seen as a destabilizing force.
• Concentration of high percentage of quotas in few hands reduces 

competition.
• No consideration given to different geographies. In particular, 

villages/harbors in distress were not considered.
• Partial equilibrium approach. Definition of TAC’s ignored the “general 

equilibrium” aspect of the ecosystem and the maritime food chain. 
(Fish eat fish).



Responses to the critics

• Communities and negatively affected harbors/villages: Ministry reserves for 
itself a quota of demersal fish that can be allocated to distressed villages.  
(Article 10, Act 116).

• Regional balance and protection of fishing villages: Municipalities have 
option to buy vessels that are offered for sale to other regions. (Article 12).

• Concentration of ITQs. Act of 2006 establishes limits to concentration. 
(Article 13).

• Hoarding of ITQs: Vessels that catch less than 50% of quota in two 
consecutive years have quota taken away. (Article 15). 

• Revocation of ITQs: ITQs are assigned, in principle, in perpetuity, but they 
can be revoked for a number of reasons. (Article 15). 



5. Comparison with other 
Countries: New Zealand and 

Nordic Nations



NEW ZEALAND: (QMS 1984)
• Maori’s Fisheries Act 1989: Maori Commission created. 10% of existing quotas, 

20% of new species and 50% of largest seafood company. 
• Treaty of Waitangi Fisheries Commission (1992). Some fishing areas set aside “as 

source of food or for spiritual and cultural reasons.”
• TAC’s have been remarkably stable. Lack of data to alter the TAC; lack of funding. 
• ITQs granted, mostly, on bases of historical catch; granted in perpetuity. 
• Long vs short term incentives: ITQs can be leased, through the Annual Catching 

Entitlements (ACE). There is an issue with discarding, high grading and 
misreporting.

• 2016 attempt to reconcile interests of commercial and recreational fishing.
• Maori’s now own 40% of the quota, and majority interests in three of largest 

seafood companies. Distribution of benefits across iwi has been unequal.



Nordic countries
• Comparison group: Norway, Finland, Netherlands.
• The three countries use TACs and ITQs.
• All of them used “historical catches” as the main assignment. 

mechanism to allocate ITQs.
• In all three countries the ITQs are transferable and divisible.
• In the Netherlands ITQs are given in perpetuity.
• In the Norway and Finland the ITQs are renewable.



6. Concluding remarks



Summary
• Iceland was one of the first countries to recognize problems with overfishing 

(1975 Black Report). 
• Fisheries Act passed in 1990. System based on TACs and ITQs. (NZ in 1986)

• A TAC is determined every year for each specie and geography
• Each vessel has an ITQ. The amount of catch each year is ITQ x TAC.

• ITQs assigned (mostly) based on historical catch. Similar to system used since 
1980s by New Zealand. 

• In response to controversies, the 1990 Act was amended several times. New 
law passed in 2006 (116).

• Set asides for communities
• Buffers 
• Protection of ecosystem rather than of individual species

• In a very small number of cases (species), part of the ITQ has been assigned 
based on the “equal allocation method.” 



Evaluation: OECD 2017 Report
(There are other less sanguine views)

• “There is ample evidence to support the view that the Icelandic ITQ system 
has been very successful in increasing efficiency in the fisheries.”

• “[B]efore the ITQ system, the exchange rate of the national currency was 
regularly adjusted to improve the competitiveness of Iceland’s fish exports. 
These support measures all ceased after the introduction of the ITQs.”

• “Following the ITQ reforms, total productivity in the fishing industry 
increased.”

• “It is more difficult to evaluate the biological success of the system… 
However, it is clear that the reduction in fishing effort has secured the 
sustainability of most of the commercially exploited species.”

• “People who live in fishing regions where quotas are sold or leased are often 
left with few other employment opportunities and can experience economic 
and social hardships.”



• “A resource rent tax introduced 
in 2012 sought to remedy some 
of these [social and fairness] 
concerns. The tax takes into 
consideration the profit margin 
of harvesting different species 
and the revenues raised go to 
the general government 
budget.”
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