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Abstract
Consolidation of the fishing industry worldwide is an issue heavily debated among scholars. Many
economists have argued for its necessity, while others – such as sociologists, anthropologists and
geographers – have pointed out negative effects of consolidation on fishing communities.
The aim of this paper is to measure the geographical consolidation of fishing in Iceland since the
introduction of the quota management system in 1984, and during its development into an individual
transferable quota system (ITQ). Lorenz curves, Gini calculations and maps are used for this purpose.
Consolidation of the fishing sector is a logical outcome of ITQs and the analysis shows that the ITQ
system has led to increased geographical consolidation in the demersal and pelagic sectors in
Iceland. Regions and communities are unequally affected by geographical consolidation and many
small fishing communities are vulnerable to changes in the industry.
The results are of value for fisheries management policy formation. When designing fisheries policy
for the 21st century it is important to not only consider economic efficiency, but also geographical
consolidation and its impact.

Keywords:
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1. Introduction
In 2016, the Food and Agricultural Organization of the United Nations estimated that 89.5% of the
world’s fish stocks are fully- or overexploited, a growing trend in the 20th century and into the 21st
(FAO, 2016). Most nations who part take in fishing acknowledge that protecting our common oceans
is one of the major challenges of our times. To address this serious issue, rights-based fisheries
management approaches have been proposed as a means to better control fishing efforts (Fulton,
Smith, Smith, & van Putten, 2011). Individual transferable quotas (ITQs) present a form of such
management. Based on their prior experience, fishers are allocated a share in a total allowable catch
(TAC) set by authorities. ITQs have been introduced in around 25% of the world’s fisheries (Grainger &
Costello, 2016). They are usually framed in classical liberal economic thinking, where individuals
maximise profits from their private property and generate wealth which trickles down the economic
hierarchy. (Ragnar Arnason, 2008).
ITQs have been linked to the neoliberal wave which swept through the world in the last decades of the
20th century (Mansfield, 2004). At its core, ITQs turn a common pool resource into private property in
the name of sustainability (Carothers & Chambers, 2012a). When discussing sustainability, the three
core aspects of the concept need to be addressed: ecological, economic and the social (Holm, Raakjær,
Becker Jacobsen, & Henriksen, 2015). ITQs have come under sustained critique for being too narrowly
focused on economic sustainability and almost disregarding social aspects. The stated goals of ITQs in
fisheries are to increase economic efficiency and waste in fisheries and prevent overfishing. A universal
problem in the world’s fisheries is too many fishers chasing too few fish, and resource economists have
set out to eliminate this problem. In theory this will lead to a system with fever but more efficient
players, evoking the idea of the economics of scale. Hence, consolidation is expected with ITQs.
Iceland has been at the forefront in experimenting with quota-based fisheries. Along with New
Zealand, it was the first country to implement a nationwide ITQ program in all its fisheries. Starting in
the 80s, a comprehensive system of vessel quotas was introduced, the quotas being made fully
transferable in 1991 (Runolfsson & Arnason, 1996). During that gestational period some significant
social changes occurred, which have continued since.
This article takes a further look at the consolidation of the fishing sector in Iceland during the
maturation of the ITQ system. While previous research has concentrated on the firm level (Agnarsson,
Matthiasson, & Giry, 2016; Pálsson & Helgason, 1995), the focus is on the geographical perspective.
The question of geographical concentration has been one of the most contested aspects of the debate
on fisheries management in Iceland. This also applies to other fishing nations, where concerns about
the vulnerability of small coastal communities are often prominent (Carothers, Lew, & Sepez, 2010;
Haas, Edwards, & Sumaila, 2016; Olson, 2011; Urquhart, Acott, Reed, & Courtney, 2011). It is therefore
of great interest for the formation of regional development policy to show the actual extent to which
this has happened. For this purpose, we analyse the period between 1982 and 2014. The Gini
coefficient is applied on a geographical level, measuring the distribution of fish landed at 83 locations.
In the next section we discuss the reasons and theory behind fisheries management followed by a
section on fisheries management in Iceland specifically. The fourth section introduces the
methodology and how Lorenz curves and Gini calculations are used to generate a geographical Gini
index to measure consolidation. In the fifth section the results of the study are mapped out for each
fishing category. We conclude the study with discussions of the geographical implications of the
results.
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2. Fisheries management
While fisheries management is not a new concept, marine resources have worldwide historically been
treated as an open-access commons. Overfishing has been framed as a classic example of Garrett
Hardin’s ‘tragedy of the commons’. Open access fishing incentivises overfishing (Ostrom, 2000) as
fishermen engage in a race to fish as much as possible in the shortest amount of time, putting pressure
on both men and the resource (Emery, Gardner, Hartmann, & Cartwright, 2016). Since ownership of
the catch is not established until the fish is caught, there is very little incentive for fishermen to exercise
stewardship over the commons (Hannesson, 2005). In his work, Hardin argued that individuals will
continue to degrade the common resource until it is either taken over and managed by the state or
turned into private property (Hardin, 1969).
The ‘tragedy’ thesis has been heavily criticized (Feeny, Berkes, McCay, & Acheson, 1990; Mansfield,
2004), but it continues to be used as a basis for fisheries management efforts, not least the
introduction of ITQs. In theory, ITQs effectively privatise the commons and lead to better stewardship
of resources, while maximising the efficiency of the fisheries (Grafton et al., 2006). ITQs seek to
economically rationalise access to the resource by allocating ownership of the catch before it is caught.
Providing fishermen with a fixed share in the yearly TAC it is seen as way to end the race to fish by
enabling fishermen to plan their operations in advance without risking losing out to their competitors
(Acheson, Apollonio, & Wilson, 2015; Anderson, 2000; Asche, Bjørndal, & Bjørndal, 2014). To maximise
efficiency, quotas have been made tradable between individuals. This provides the inefficient fishers
with an exit strategy and the more efficient ones with a possibility to expand (Arnason, 2000; Arnason,
1991; Neher, Arnason, & Mollett, 1989; Nguyen, Schilizzi, Hailu, & Iftekhar, 2017).
The overall ecological effects of ITQs are mixed or unknown (Branch, 2009). Positive effects seem to
stem from setting the TAC at a precautionary level rather than as a direct effect of ITQs (Gibbs, 2010;
Soliman, 2014). The setting of TACs on its own, however, does not address the issue of overfishing and
in many cases accentuates problems such as bycatch, high grading (keeping only the most valuable
catch and discarding the rest) and misreporting (Acheson, Apollonio, & Wilson, 2015; Branch, 2009;
Harrington, Myers, & Rosenberg, 2005). The claim that ITQs promote better stewardship has come
under criticism as being based on false presumptions (Gilmour, Day, & Dwyer, 2012). Van Putten,
Boschetti, Fulton, Smith, & Thebaud (2014) call for further validation of this theory before it is stated
as a fact.
ITQs are set up directly to address the issue of economic inefficiency while protecting the resource.
Some result has been gained in terms of reducing the size of fishing fleets. Better efficiency of the
fishing fleet has been observed in most cases where ITQs have been implemented (Batstone & Sharp,
1999; Bess, 2006). There are legitimate concerns that the consolidation mechanisms built into ITQ
systems will lead to a monopoly of capital, excluding small scale fishermen from the system (Carothers
& Chambers, 2012b; Pálsson & Helgason, 1995; Stewart & Callagher, 2011; Yandle & Dewees, 2000).
Two countries that were early adopters of ITQs are Iceland and New Zealand. A growing body of
evidence indicates that considerable consolidation has occurred in the two countries. Concentration
of quota ownership in both countries has increased. The ownership share of the 25 largest firms in
Iceland increased from 39% to 74% over the period between 2001 - 2014 (Agnarsson et al., 2016). In
2006, between 80% and 99% of quotas in New Zealand’s various fisheries was owned by 20 of the
largest firms (Stewart & Callagher, 2011).
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3. The Icelandic fisheries
For the fishing year 2016–2017 the Marine Research Institute recommended a TAC for some 37 species
of marine life in the ocean around Iceland (Marine Research Institute, 2016). Those species are quite
diverse and are generally classified into three categories: demersal fish, pelagic fish, and crustaceans.
The demersal fisheries (Fig.1) (gadoids, redfish, various flatfish species etc.) are operated all year
round, but subject to area closures during spawning season and to prevent fishing of juvenile fish
(Ministry of Industries and Innovation, 2017). The pelagic species (e.g. capelin, herring, and mackerel)
are of lower economic value than the demersal and crustacean (Directorate of Fisheries, 2017e).
Pelagic fish (Fig. 2.) are caught in huge numbers at certain times of the year when they migrate in large
schools into the Icelandic exclusive economic zone (EEZ). The most valuable catch is processed for
human consumption while the rest is used for fishmeal. The pelagic species are found in the middle or
upper part of water column and are generally smaller. Hence, the industry relies on different gear,
depending on the species being targeted (Marine Research Institute, 2016) Due to the migratory
nature of these pelagic species, and of some demersal species, Iceland has signed several multilateral
agreements, allowing transboundary fishing between neighbouring countries such as The Faroe
Islands, Greenland, Norway, and Russia. A considerable part of the catches are made outside of the
exclusive economic zone (EEZ) due to these agreements (Figs. 1 and 2.) (The Directorate of Fisheries,
2017a, 2017d).
The crustacean fisheries (Fig. 3.) are quite different from the other categories. The main species caught
are shrimp and langoustine. Shrimp is found all around Iceland and is divided into deep- and shallowwater stocks. These have different seasonality traits, but shrimp fishing is now severely restricted due
to a record-low stock size (Jónsdóttir, Skúli Bragason, H. Brynjólfsson, Guðlaugsdóttir, & Skúladóttir,
2017). (The Directorate of Fisheries, 2017b). Other crustacean species are harvested as well, but in
such low volumes that they are almost negligible. The value of the crustacean products is the highest
per tonnage caught, but the catch is so small that they are not considered as important as a whole as
the pelagic or demersal sectors.
The roots of fisheries management in Iceland system date back to the early 1960s with growing
concerns of overfishing of shrimp (Matthíasson, 2003). To address the issue, a TAC was set to limit
shrimping efforts. The TAC was divided up among fishermen as individual quotas based on their
previous fishing history. TACs were set for herring in 1975 and in 1980 for capelin (Saevaldsson &
Gunnlaugsson, 2015). The demersal fisheries followed a different path. The first attempts to limit
efforts came in the form of effort restrictions. At certain times, ships were only allowed to have cod as
15% of the catch (Runólfsson, 1999). The industry responded by investing in more and better ships.
This did not suffice. The catch kept increasing, which led to further restrictions of fishing days. Finally,
in 1984, the effort restriction system was put aside and a quota management system was introduced
for the main species. This action had the effect of reducing catches, but not the overall capacity of the
industry: (Runolfsson & Arnason, 2001). An explanation for this can partially be found in the fact that
the small scale fishing fleet was excluded from quota management in the initial years of the system.
Many fishermen saw an opportunity to escape the restrictions of the new management regime by
entering into the small scale fisheries. Eventually the system was redesigned in its entirety to address
the overinvestment and inefficiencies in its 1991. This resulted in the small scale fisheries being
incorporated into quota management and the quotas made transferable, securing in place an ITQ
system for all harvested species in Iceland. To try to address the issue of overcapacity and economic
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inefficiency, fishing quotas were made transferable between vessels in 1991 (Arnason, 2005;
Eythórsson, 1996; Karlsdóttir, 2008).

Fig. 1. Main demersal fishing grounds
for Icelandic vessels in 2015 (Marine and
Freshwater Research Institute, 2015)

Fig. 2. Main pelagic fishing grounds
for Icelandic vessels in 2015 (Marine and
Freshwater Research Institute, 2015).
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Fig. 3. Main crustacean fishing grounds for
Icelandic vessels in 2015 (Marine and
Freshwater Research Institute, 2015)

Today, fewer fishing companies are operating. After the implementation of ITQs a reduction of 900
fishing vessels or 35% over a 10 year period was observed, while the gross tonnage remained relatively
stable (Runolfsson & Arnason, 2001).Today there are many small operators but a handful of very large
ones. The larger companies have taken full use of technological advances, allowing them to be less
dependent on proximity to fishing grounds with large highly technologically advanced fishing vessels.
This allows large quantities of fish to be landed by a single vessel in one location. Such operations
require good infrastructure at harbours to process the fish at once and service the vessels. Smaller
communities are at a disadvantage in this development, as they get bypassed by larger fishing
companies when they decide where to set up operations (Eythórsson, 2000). Another factor that has
impacted harbours in Iceland is the threat of the loss of fishing quotas as fishermen are free to sell
their holdings on an open market (The Directorate of Fisheries, 2017c). Some single harbours have lost
the bulk of their fishing quotas as it has been sold to another community with devastating
consequences (Eythórsson, 1996; Skaptadóttir, 2000). The question has arisen whether all existing
coastal towns and villages in Iceland can be sustained as strictly fishing communities in this new
economic reality of limited access to fishing.
In general, consolidation is on the increase in the Icelandic fisheries economy (Agnarsson et al., 2016;
Eythórsson, 2000; Saevaldsson & Gunnlaugsson, 2015) and the distribution of stakeholder power also
seems to be moving away from local communities and the actual workers in the industry (Kokorsch,
Karlsdóttir, & Benediktsson, 2015). (Barnett & Eakin, 2015; Pinkerton & Edwards, 2009).

4. Methods
4.1. Datasets and spatial units
The datasets used in the study are obtained from the Icelandic Directorate of Fisheries: Fish landings
as point data in tonnes per registered harbour, and the value of the catch landed at each harbour,
corrected for inflation. The data covers a period of 32 years, from 1982 to 2014. The two datasets are
subdivided further into the three main fisheries categories: demersal, pelagic and crustacean. The
same dataset is then aggregated for the Icelandic statistical areas for a lower resolution overview.
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A harbour is considered an active fishing harbour if some landing of fish was registered there during at
least one year in the dataset. This broad definition yielded some 83 locations (Fig. 4). It should be noted
that a ‘fishing harbour’ is not always associated with a ‘coastal community’. There are some harbours
in rural areas where few or no people live. Conversely, there are some larger and/or compound
communities with more than one fishing harbour. The country is divided into eight statistical areas
(Fig. 4), each with their own characteristics. The Capital region, with over 200.000 inhabitants out of
Iceland’s roughly 330.000, has the highest level of infrastructure and almost every type of industry.
The West has a mixture of farming and fishing activities, as well as some heavy industry plants. Roughly
15.000 people live in the West mostly in small villages along the coastline, but farms are found
scattered around the countryside. The Westfjords, with a population of around 7000, mostly depend
on fisheries. Towns in the region are small. The Northwest, with a population of around 8000, is
dominated by agriculture, while fishing has been a minor industry. The Northeast is strong in both
fishing and agriculture, but industry and high-tech firms are also located there along with higher
educational institutions, notably in the town of Akureyri, the second largest in Iceland with around
18.000 residents out of the roughly 26.000 in the region. The East is an area highly dependent on
fishing and has a history of specialising in the pelagic fisheries whilst also strong in demersal sector.
The South, with its 24.000 inhabitants, has very few fishing harbours due to unfavourable conditions.
Finally, the Southwest, an area historically almost exclusively devoted to fishing, is now an urbanised
region with just over 20.000 inhabitants.

Fig. 4 Icelandic fishing communities and harbours
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4.2 Measuring geographical concentration
Economic geographers have used various methods to measure geographic concentrations to search
for agglomeration of firms both spatially and non-spatially (Holmes & Steven, 2004). The three main
tools used are the Hirschman-Herfindahl index (Kwoka Jr., 1985), the Ellison and Glaeser index (Ellison
& Glaeser, 1997) and the Gini index (Fornahl & Brenner, 2009; Guillain & Gallo, 2010). The Gini index
is a calculated scale from 0 to 1, where 0 represents perfect equality and 1 is perfect inequality (Gini,
1921). Traditionally used by economists to measure wealth and income distribution, it has been used
to address various other issues of equality. Thomas, Wang, & Fab (2001) used the Gini coefficient to
measure education attainment among a number of countries over a specific time period. Weymark
(2003) proposed to use the Gini coefficient as a way to measure the equality of opportunities. The
method has also been used for geographical data in a study conducted by Druckman & Jackson (2008)
where the AR-Gini (area-based Gini) was proposed as a method to measure resource inequality. In
fisheries research, the Gini coefficient has been used to measure the concentration of quota ownership
in New Zealand (Abayomi & Yandle, 2012) and Iceland (Agnarsson et al., 2016). Krugman (1991)
proposed the “Locational Gini” coefficient where he gave space and distances different weight
dependent upon their spatial characteristics in his calculations (Fujita, Krugman, & Venables, 1999).
The Gini version used in this paper focuses on Iceland as a whole and calculates consolidation in the
83 fishing harbours active during the period in question. Every harbour in the dataset has the same
weight and distance is ignored since the research question revolves around changes in time.

Fig. 5 The Lorenz curve

The Gini coefficient is built on top of the Lorenz curve which measures concentration on a graph,
where the cumulative percentage of total national income (or some other variable) is plotted on the
y-axis against the cumulative percentage of the corresponding population on the x-axis (variables on
both axes are ranked in ascending order). This creates a curve known as the Lorenz curve Fig. 5.), and
the area between the line of perfect equality and the Lorenz curve is a measure of inequality (Morgan,
1962). The Gini coefficient then calculates the area between the line of perfect equality and the Lorenz
curve, which gives a number between 0 and 1 as an indication of inequality. The Gini coefficient can
be calculated using the equation:
1
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𝑛

𝑛

𝐺𝑖𝑛𝑖 = 1⁄𝑛 (𝑛 + 1 − 2 ∑(𝑛 + 1 − 𝑖)𝑦𝑖 ⁄∑ 𝑦𝑖 )
𝑖=1

𝑖=1

where n = total number of data points (harbours), i = summation index of harbours in ascending order
and y = quantity (tonnes landed or catch value).

5. Results
This section focuses on the results of the Lorenz/ Gini analysis and is divided into five sections. The first
part gives an overview of the trends observed on a countrywide basis for the three main fisheries in
terms of both landed catch and value over the time period. The second part introduces the Gini
calculations on a countrywide basis for the same variables. The last three parts introduce a series of
maps which are intended to visualise the concentration of fishing activities on a geographical level.
The maps are constructed of two layers, a regional layer and a harbour layer which calculate. Both
layers show the number of landings in tonnes as a percentage of total. The regional layer is an
aggregate of the harbour layer based on traditional statistical divisions which divides the country into
8 sections.

5.1. Overall trends
The demersal catch has declined from 650.936 tonnes in 1982 to 438.873 in 2014. The trend has been
towards a relatively stable decline over the period although it fluctuates somewhat. The pelagic sector
has been much more volatile, with landed catches ranging from only 69.785 tonnes in 1982 to 620.514
in 2014 peaking in 1997 when 1.611.352 tonnes were landed. The crustacean fisheries paints a much
bleaker picture than the two main ones (Fig. 6). A decrease from 23.850 tonnes in 1982 to 11.087 in
2014 is observed, the bulk of it shrimp which is as of today at an all-time low.

Fig. 5. Total landings and catch value of Icelandic fishing vessels 1982–2014 (data from Statistics Iceland, 2015)

On the value side the data indicates that the fishing industry is sensitive to the whims of the market.
Not only does the value depend on supply and demand, but also the exchange rate of the Icelandic
currency (króna) against the currency of the buyer nation. A yearly drop and subsequently an increase
of 40 billion krónas seems to be a common fluctuation in the demersal fisheries on average. The
fluctuation of the pelagic sector is more dramatic but the amounts at play are generally smaller than
in the demersal sector. It is also worth noting that the demersal fisheries which are more stable than
the pelagic in terms of tonnage are much more volatile in terms of value. When the crustacean fisheries
are observed trends in tonnage landed are followed by the trends in value, indicating that the market
for the crustacean fisheries is the most stable one.
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The total value of landed demersal catch has increased despite diminishing catches, indicating better
utilisation of the catch. The value of the demersal catch has been increasing at a similar rate overall as
the increasing catch numbers indicating similar utilisation of the catch. The value of the landed
crustacean catch has followed the same pattern as the tonnage numbers and goes almost hand in hand
with the shrimp fisheries.

5.2. Geographical Gini
A geographical Gini coefficient was calculated for the three fisheries categories, both for tonnes landed
and value, at each harbour. This was done to see whether the increase in the value of demersal
fisheries would affect the Gini for value differently than raw landings. Comparison of the two Gini
coefficients indicates that the two variables follow a similar trend over the period, so it is enough to
focus on one of them to get an idea of how both landings and value have consolidated geographically
over the period (Fig. 7.).

Fig. 6. Development of the Gini coefficient for landings and value 1982–2014.

In 1982, when some 650.936 tonnes of demersal catch were landed in Icelandic harbours, the strongest
fishing regions were the Southwest, Capital region, Westfjords, Northeast and the South. That same
year 69.785 tonnes of pelagic catch was landed in the Icelandic harbours, the strongest region being
the East with almost twice as much as the second strongest in the South. The Southwest registers a
large share of the catch while the other five reporting very low landings.
The crustacean fisheries presents a different picture, since it is a much smaller operation than the two
other main classes. Generally, the shrimp fisheries are found in the north and to the west of the country
while langoustine and various bivalvia species are found in the south and south-western areas. The
main changes during the period have been in areas of shrimping as the shrimp stock has been in a
serious decline in recent years.

5.3. The demersal fisheries
The demersal fisheries have traditionally been the backbone of the Icelandic fisheries with the cod
fishery dominant in terms of prices and they are easier to catch. The cod fisheries accounts for 70% of
the overall demersal value. In 1982 the demersal fisheries in Iceland were rather evenly spread around
the country, with the Northwest region being the exception. The Northwest has never had a history of
fishing that compares to the rest of the country and can be considered more of a farming region (Fig.
8.). The Southwest, Capital region and the South, all have large fishing harbours while tendency is
towards fewer harbours than other areas. Fig. 9. shows the Lorenz curve and Gini coefficient for 1982
and how it has changed in 2014.
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In 2014 (Fig. 10) the Gini index stands at 0,76 indicating that the concentration of demersal fishing
activity has increased. The two strongest regions are the Northeast and the Capital Region with over
70.000 tonnes of demersal landings. The other six regions hover around 50.000 again with the
exception of the Northwest with catches just over 30.000 tonnes.

Fig. 7. Geographical concentration of demersal fishing activities in 1982

Looking at individual harbours an interesting pattern has emerged: now there are a few strong fishing
harbours and many small ones. Only three harbours in the Southwest register any landings now as
opposed to seven in 1982, the largest one being Grindavík with 41.686 tonnes. The second largest one,
Sandgerði, has 12.668 while Keflavík, the largest harbour in 1982, now has only 4.815 tonnes landed.
Moving to the Capital region there is evidence of a marked change. The only two major fishing harbours
in the region are Hafnarfjörður and Reykjavík, Reykjavík having been marginally stronger in 1982. In
2014, Reykjavík has the most landings of all harbours in the country or 76.947 while Hafnarfjörður has
only 9.077 tonnes landed.
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The West is, like it was in 1982, still a vibrant fishing region.
The numbers are similar since 1982 with the main change in
the 3 towns that lie close to each other on the norther tip of
the Snæfellsnes peninsula Hellissandur, Rif and Ólafsvík. In
1982 all of them where active harbours with Ólafsvík being
the strongest one. In 2014 the strongest one is Rif, and
neighbouring Hellissandur is no longer registering any
landings. Grundarfjörður has also increased its total share
and now boasts landings of 11.981 tonnes which is a large
change since 1982. Other harbours in the region are still in
operation but register low numbers of catches.
Fig. 8. Lorenz curves 1982 and 2014 for
the demersal fisheries.

Fig. 9. Geographical concentration of demersal fishing activities in 2014.

The Westfjords have gone through a rough time during those 32 years, having lost a lot of quota and
many harbours have been severely threatened. Now surprisingly in 2014 they all seem to be registering
landings, most of them low or under 3.000 tonnes indicating that they are coming back as active
harbours. However, two harbours, geographically close to each other, are the main hubs of fishing
activities: Bolungarvík with 13.524 tonnes and Ísafjörður with 18.115 tonnes landed.
The Northwest is still the weakest fishing region, with two harbours registering catches over 500
tonnes. Sauðárkrókur and Skagaströnd both register catches over 10.000 tonnes and account for
almost all fishing activities in the region.
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The Northeast is a vibrant fishing region and almost all the harbours close to the Eyjafjörður area have
now increased their total share of fishing and a cluster of fishing activity is strengthening in the area.
Moving further away from that region to the east there are still historically strong fishing communities
to be found there but they all seem to be registering low catch numbers of under 3.000 tonnes landed.
In the East there are many fishing communities, most of them have low to medium catch shares with
the three largest registering around 10.000 tonnes, Hornafjörður, Djúpivogur and Neskaupstaður.
With few harbours on the long coast, the South has most of its demersal fisheries occurring in two
places, Vestmannaeyjar and Þorlákshöfn. Vestmannaeyjar is by far more important with 32.875 tonnes
landed, while Þorlákshöfn is about three times smaller with landings of 12.774 tonnes. The two other
harbours in the area Eyrarbakki and Stokkseyri have lost all their demersal catch shares.

5.4. The pelagic fisheries
The pelagic fisheries are substantially more concentrated than the demersal fisheries. The Eastern
region has historically been the main region for the pelagic sector. Other regions, except the
Northwest, do engage in some pelagic fishing and at times a real pelagic explosion occurs for example
in the Northeast region. In the starting year of 1982 there is a considerable low in the industry with
only 69.785 tonnes landed and about half of it in the East. The second largest landings number are
reported in the South followed by the Southwest (Fig 11.).

Fig. 10. Geographical concentration of pelagic fishing activities in 1982.
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The geographical Gini coefficient for this years was
calculated to be 0.84 indicating a highly concentrated
industry right from the start (Fig. 12.). In 1982 the
strongest pelagic harbours can be found in the east, with
all harbours registering catches with the exception of
Mjóifjörður. The strongest is Eskifjörður followed by
Hornafjörður. Second strongest region is the South region
with a majority of landings registered in Vestmannaeyjar.
The Southwest is the third strongest region where all
harbors register landings with the exception of Hafnir and
Grindavík. The five remaining regions The Capital Region,
West, Westfjords, Northwest, and Northeast all register
landings of under 2384 tonnes, the strongest being the
Fig. 11. Lorenz curves 1982 and 2014 for the
Capital Region.
pelagic fisheries.
In the year 2014 (Fig. 13), an increase in the pelagic
landings is observed on a countrywide basis. In the Southwest a 50% increase in the pelagic landings is
observed but the number of active harbours is down to three from a previous six.

Fig. 13. Geographical concentration of pelagic fishing activities in 2014.

The Capital region has increased its landing numbers 17-fold with Reykjavík registering the strongest
and Hafnarfjörður trailing. All harbours in the West with exception of tiny Hellnar register pelagic
landings with a similar amount in each place; the region has increased its landings 14-fold from the
starting year. The Westfjords have increased their catch from 76 tonnes to 1.467 in 1982 when 3
harbours where engaged in the pelagic fisheries. In 2014, 6 harbours are registering landings all with
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low landing numbers. The Northwest is the weakest region in the pelagic fisheries with only 281 tonnes
landed in Sauðárkrókur and Skagaströnd. The Northeast in 1982 registered a low number of pelagic
landings in 9 of its 14 harbours. In 2014 increased consolidation is clearly observed as catches now only
registered in 5 harbours. In the big picture they are low for 2014 but have substantially increased since
the base year, the region has increased its catch from 1.968 tonnes to 29.823 or 15-fold. Most of this
catch lands in a single harbour in the easternmost part Þórshöfn or 23.141 tonnes that does not have
to come as a big surprise since the east has always been the centre for the pelagic industry.
The East Region is in a class of its own with the major part of all pelagic fish landed in 2014 or 390.989
tonnes landed. The majority of landings happen in the harbour of Neskaupstaður or 161.603 tonnes,
the second largest has about half of that number or 82.221 tonnes. The rest of the active pelagic
harbours in the area all register landings under 52.000, while the number of active harbours has gone
down from 11 to 8. The South has had sixfold increase in landings and the majority of them occurring
in Vestmannaeyjar or 105.077 tonnes. A tiny amount, or 2.271, tonnes is landed in Þorlákshöfn and
Eyrarbakki and Stokkseyri have fallen out of the picture.

5.5. The crustacean fisheries
The crustacean fisheries are the only fishing category
that has actually seen a decrease in concentration
over the period. At the start of the period, the western
areas of Iceland had the lion’s share of the crustacean
fisheries (Fig. 15). On a countrywide basis there are
23.850 tonnes of crustaceans landed. That number
increases to 107.544 tonnes in 1996, and the increase
is for the most part increase in shrimping activities.
The Gini value falls during this time as more places
engage in the shrimp fisheries from 0.87 in 1982 to
0.76 in 1996 (Fig. 7). From that point on the shrimp
fisheries start to wind down and in 2014 only 11.087
tonnes of crustaceans are landed or roughly half of
what it was in 1982. As landings start to fall after 1997
the Gini value starts increasing again and continues to Fig. 14. Lorenz curves 1982 and 2014 for the crustacean
do until 2008. Then it sharply falls down to 0.85 and fisheries.
remains around that level until the end year in 2014
(Fig. 14).
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Fig. 15. Geographical concentration of crustacean fishing activities in 1982.

Fig. 16. Geographical concentration of crustacean fishing activities in 2014.
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6. Discussion
The Icelandic fisheries have been under comprehensive quota management for over thirty years. Some
fundamental changes have taken place. Demersal catches have decreased by a third, the pelagic
catches have fluctuated wildly, and the crustacean catch has declined by half. During this period, a
marked geographical consolidation of the industry is observed. In the two most important sectors,
demersal and pelagic the Gini index grew 12 and 6 percentage points respectively over the period this
article covers.
The most valuable fisheries, the demersal sector, responded first to the quota management system. A
significant increase in their efficiency is evident: the value of the catch has increased despite reduction
in the tonnage landed. A period of geographical consolidation started in the demersal sector in 1986
and in the 1990s and 2000s the rate of geographical consolidation increased (Fig. 7). This was a time
of great changes in many communities, leading to a real crisis in some areas such as the Westfjords,
which lost a considerable amount of their original quotas (Mariat-Roy, 2014). The harbours in the
regions which suffered the most relied historically on the demersal fisheries as their main economic
driver. Losses of quota shares in the demersal sector meant job losses and exacerbated the
outmigration of people, that had been an ongoing concern in many communities. Villages such as
Bíldudalur in the Westfjords, and Raufarhöfn and Grímsey in the Northeast are examples of struggling
communities. The government has recognised these areas as ‘vulnerable communities’ in need of
special attention. Bíldudalur has managed to partially reinvent itself through fish farming and other
new activities. Raufarhöfn and Grímsey on the other hand do not have the same conditions and their
options seem to be more limited.
As the struggle with this new economic reality continues in many communities in Iceland, there are
others that flourish. Akureyri in the Northeast, and above all the Capital region, have raced ahead of
all other regions. These two urban centres are the largest in terms of population. The largest share of
quota ownership and fishing in the demersal sector is also found there. It is thus safe to assume that
in this new economic reality the efficiency is gained by concentrating fishing activities close to where
the high-tech service and financial industry are the strongest.
The pelagic industry has continued to be extremely volatile, with large fluctuations in landings from
year to year. The industry has managed to increase its value per landed tonnage during the period,
with the proportion of the catch that is processed for human consumption growing considerably. The
East, a region with a strong pelagic industry historically, has seen most of the growth. The region still
has a locational advantage, as it is closest to where the pelagic species enter the EEZ. Infrastructural
investments in pelagic processing have cemented this advantage.
Most fishing communities of Iceland owe their origin and 20th-century growth largely to their location
and proximity to the resource. The growth in the fisheries – and the fishing communities – in the 20th
century was not sustainable, however. This led to the introduction of the ITQ system. Capping the
fisheries in with such a system, that favours economics of scale, not only limits further growth but also
provides a strong incentive for consolidation. Proximity to fishing grounds is no longer enough to
guarantee the existence of coastal communities.
We have shown that considerable geographical concentration has occurred since the ITQs were
introduced. This has threatened the livelihood of numerous small fishing villages. Some partial
solutions have been tried, such as small-scale coastal fishing outside of the ITQ system, and
‘community quotas’ allocated to communities that have seen their fishing rights traded away.
However, these measurements do not seem to be particularly effective. Certain communities still
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struggle, often the more isolated and smaller communities. Communities that have reoriented their
economies have done so by switching the economic focus to other sectors, such as fish farming and
tourism.
Fisheries management is a constant work-in-progress, and many countries are now redesigning their
management regimes. In this regard, ITQs have been heavily promoted. They prioritise economic
concerns and represent the neoliberal ‘financialisation’ of natural resources. Apart from this
contestable ideological baggage of ITQs, a number of dimensions other than the economic need to
be addressed when designing fisheries policy for the 21st century. Social and geographical impacts of
a chosen management regime cannot be overlooked. Geographical concentration is a logical
outcome of ITQ-based fisheries management. Geographical concentration brings complex ethical and
ideological dilemmas that need to be taken seriously by those formulating resource management
policies.

References
Abayomi, K., & Yandle, T. (2012). Using Conditional Lorenz Curves to Examine Consolidation in New
Zealand Commercial Fishing. Marine Resource Economics, 27(4), 303–321.
http://doi.org/10.5950/0738-1360-27.4.303
Acheson, J., Apollonio, S., & Wilson, J. (2015). Individual transferable quotas and conservation: A
critical assessment. Ecology and Society, 20(4). http://doi.org/10.5751/ES-07912-200407
Agnarsson, S., Matthiasson, T., & Giry, F. (2016). Consolidation and distribution of quota holdings in
the Icelandic fisheries. Marine Policy, 72, 263–270.
http://doi.org/10.1016/j.marpol.2016.04.037
Anderson, L. G. (2000). Selection of property rights management system (No. 404/2). Uses of property
rights in fisheries management. FAO Technical Paper. Rome. Retrieved from
http://www.fao.org/docrep/003/ x7579e/x7579e03.htm#b3Selection%2520of%2520a%2520Property%2520Rights%25
20Management%2520System%2520L.%2520G.%2520Anderson
Arnason, R. (1991). Efficient management of ocean fisheries. European Economic Review, 35(2–3),
408–417. http://doi.org/10.1016/0014-2921(91)90142-6
Arnason, R. (2000). Property rights as a means of economic organization. FAO Fisheries Technical
Paper. Rome: Food and Agriculture Organization (FAO).
Arnason, R. (2005). Property Rights in Fisheries: Iceland’s Experience with ITQs. Reviews in Fish
Biology and Fisheries, 15(3), 243–264. http://doi.org/10.1007/s11160-005-5139-6
Arnason, R. (2008). Iceland’s ITQ system creates new wealth. The Electronic Journal of Sustainable
Development, 1(2), 35–41.
Asche, F., Bjørndal, M. T., & Bjørndal, T. (2014). Development in fleet fishing capacity in rights based
fisheries. Marine Policy, 44, 166–171. http://doi.org/10.1016/j.marpol.2013.08.018
Barnett, A. J., & Eakin, H. C. (2015). “We and us, not I and me”: Justice, social capital, and household
vulnerability in a Nova Scotia fishery. Applied Geography, 59, 107–116.
http://doi.org/10.1016/j.apgeog.2014.11.005

[Pre-print of article published in Applied Geography vol. 97, August 2018, pp85–97.
DOI: 10.1016/j.apgeog.2018.05.013]

Batstone, C., & Sharp, B. (1999). New Zealand’s quota management system: the first ten years.
Marine Policy, 23(2), 177–190. http://doi.org/10.1016/S0308-597X(98)00036-0
Bess, R. (2006). New Zealand seafood firm competitiveness in export markets: The role of the quota
management system and aquaculture legislation. Marine Policy, 30(4), 367–378.
http://doi.org/10.1016/j.marpol.2005.06.011
Branch, T. A. (2009). How do individual transferable quotas affect marine ecosystems? Fish and
Fisheries, 10(1), 39–57. http://doi.org/10.1111/j.1467-2979.2008.00294.x
Carothers, C., & Chambers, C. (2012a). Fisheries Privatization and the Remaking of Fishery Systems.
Environment and Society, 3(1). http://doi.org/10.3167/ares.2012.030104
Carothers, C., & Chambers, C. (2012b). Fisheries Privatization and the Remaking of Fishery Systems.
Environment and Society: Advances in Research, 3(1), 39–59.
http://doi.org/10.3167/ares.2012.030104
Carothers, C., Lew, D. K., & Sepez, J. (2010). Fishing rights and small communities: Alaska halibut IFQ
transfer patterns. Ocean & Coastal Management, 53(9), 518–523.
http://doi.org/10.1016/J.OCECOAMAN.2010.04.014
Druckman, A., & Jackson, T. (2008). Measuring resource inequalities: The concepts and methodology
for an area-based Gini coefficient. Ecological Economics, 65(2), 242–252.
http://doi.org/10.1016/j.ecolecon.2007.12.013
Ellison, G., & Glaeser, E. L. (1997). Geographic Concentration in U.S. Manufacturing Industries: A
Dartboard Approach. Journal of Political Economy, 105(5), 889–927.
http://doi.org/10.1086/262098
Emery, T. J., Gardner, C., Hartmann, K., & Cartwright, I. (2016). The role of government and industry
in resolving assignment problems in fisheries with individual transferable quotas. Marine Policy,
73, 46–52. http://doi.org/10.1016/j.marpol.2016.07.028
Eythórsson, E. (1996). Theory and practice of ITQs in Iceland. Privatization of common fishing rights.
Marine Policy, 20(3), 269–281. http://doi.org/10.1016/0308-597X(96)00009-7
Eythórsson, E. (2000). A decade of ITQ-management in Icelandic fisheries: Consolidation without
consensus. Marine Policy, 24(6), 483–492. http://doi.org/10.1016/S0308-597X(00)00021-X
FAO. (2016). The State of World Fisheries and Aquaculture 2016. Rome. Retrieved from
http://www.fao.org/3/a-i5555e.pdf
Feeny, D., Berkes, F., McCay, B. J., & Acheson, J. M. (1990). The Tragedy of the Commons: Twentytwo years later. Human Ecology, 18(1), 1–19. http://doi.org/10.1007/BF00889070
Fornahl, D., & Brenner, T. (2009). Geographic concentration of innovative activities in Germany.
Structural Change and Economic Dynamics, 20(3), 163–182.
http://doi.org/10.1016/J.STRUECO.2009.05.001
Fujita, M., Krugman, P., & Venebles, A. J. (1999). The Spatial Economy. Camebridge: MIT Press.
Retrieved from http://geografi.ums.ac.id/ebook/The_Spatial_Economy-Fujita__Krugman__Venables.pdf
Fulton, E. A., Smith, A. D. M., Smith, D. C., & van Putten, I. E. (2011). Human behaviour: the key
source of uncertainty in fisheries management. Fish and Fisheries, 12(1), 2–17.
http://doi.org/10.1111/j.1467-2979.2010.00371.x

[Pre-print of article published in Applied Geography vol. 97, August 2018, pp85–97.
DOI: 10.1016/j.apgeog.2018.05.013]

Gibbs, M. T. (2010). Why ITQs on target species are inefficient at achieving ecosystem based fisheries
management outcomes. Marine Policy, 34(3), 708–709.
http://doi.org/10.1016/J.MARPOL.2009.09.005
Gilmour, P. W., Day, R. W., & Dwyer, P. D. (2012). Using Private Rights to Manage Natural Resources:
Is Stewardship Linked to Ownership? Ecology and Society, 17(3). Retrieved from
http://www.jstor.org/stable/26269059
Gini, C. (1921). Measurement of Inequality of Incomes. The Economic Journal, 31(121), 124–126.
http://doi.org/10.2307/2223319
Grafton, R. Q., Arnason, R., Bjørndal, T., Campbell, D., Campbell, H. F., Clark, C. W., … Weninger, Q.
(2006). Incentive-based approaches to sustainable fisheries. Canadian Journal of Fisheries and
Aquatic Sciences, 63(3), 699–710. http://doi.org/10.1139/f05-247
Grainger, C. A., & Costello, C. (2016). Distributional Effects of the Transition to Property Rights for a
Common-Pool Resource. Marine Resource Economics, 31(1), 1–26.
http://doi.org/10.1086/684132
Guillain, R., & Gallo, J. Le. (2010). Agglomeration and Dispersion of Economic Activities in and around
Paris: An Exploratory Spatial Data Analysis. Environment and Planning B: Planning and Design,
37(6), 961–981. http://doi.org/10.1068/b35038
Haas, A. R., Edwards, D. N., & Sumaila, U. R. (2016). Corporate concentration and processor control:
Insights from the salmon and herring fisheries in British Columbia. Marine Policy, 68, 83–90.
http://doi.org/10.1016/j.marpol.2016.02.019
Hannesson, R. (2005). Rights Based Fishing: Use Rights versus Property Rights to Fish. Reviews in Fish
Biology and Fisheries, 15(3), 231–241. http://doi.org/10.1007/s11160-005-4870-3
Hardin, G. (1969). The tragedy of the commons. Science (New York, N.Y.), 162(3859), 1243–1248.
http://doi.org/10.1126/science.166.3909.1103
Holm, P., Raakjær, J., Becker Jacobsen, R., & Henriksen, E. (2015). Contesting the social contracts
underpinning fisheries—Lessons from Norway, Iceland and Greenland. Marine Policy, 55, 64–
72. http://doi.org/10.1016/j.marpol.2015.01.011
Holmes, T. J., & Steven, J. J. (2004). Spatial Distribution of Economic Activities in North America. In J.
V. Henderson & J.-F. Thisse (Eds.), Handbook of Regional and Urban Economics. Volume 4, Cities
and Geography (Vol. 4, pp. 2797–2843). Elsevier. http://doi.org/10.1016/S1574-0080(04)800208
Jónsdóttir, I., Skúli Bragason, G., H. Brynjólfsson, S., Guðlaugsdóttir, A., & Skúladóttir, U. (2017). Yfirlit
yfir rækjurannsóknir við Ísland, 1988-2015. Reykjavík: Marine and Freshwater Research
Institute.
Karlsdóttir, A. (2008). Not Sure about the Shore! In M. E. Lowe & C. Carothers (Eds.), Enclosing the
fisheries: People, places and power. American Fisheries Society.
Kokorsch, M., Karlsdóttir, A., & Benediktsson, K. (2015). Improving or overturning the ITQ system?
Views of stakeholders in Icelandic fisheries. Maritime Studies, 14(1), 15.
http://doi.org/10.1186/s40152-015-0033-x
Krugman, P. R. (1991). Geography and trade. Leuven University Press.
Kwoka Jr., J. E. (1985). The Herfindahl Index in Theory and Practice Economics. Antitrust Bulletin, 30,
915–948.
[Pre-print of article published in Applied Geography vol. 97, August 2018, pp85–97.
DOI: 10.1016/j.apgeog.2018.05.013]

Mackino, S. (2007). Fishing Communities as Special Places: The Promise and Problems of Place in
Contemporary Fisheries Management. Ocean and Coastal Law Journal, 13(1), 71–94.
Mansfield, B. (2004). Neoliberalism in the oceans: “rationalization,” property rights, and the
commons question. Geoforum, 35(3), 313–326. http://doi.org/10.1016/j.geoforum.2003.05.002
Mariat-Roy, E. (2014). When fishing means resilience: the evolution of small boat fishing practices in
Iceland since 1990 and the new development of longline fishing. Polar Record, 50(4), 421–429.
http://doi.org/10.1017/S0032247414000321
Marine and Freshwater Research Institute. (2015). Logbook data (unpublished). Reykjavík: Marine
and Freshwater Research Institute.
Marine Research Institute. (2016). State of Marine Stocks in Icelandic Waters 2015/2016 and
Prospects for the Quota Year 2016/2017. Reykjavík. Retrieved from
http://www.hafro.is/Bokasafn/Timarit/fjolrit-%0A185.pdf
Matthíasson, T. (2003). Closing the open sea: Development of fishery management in four Icelandic
fisheries. Natural Resources Forum, 27, 1–18. http://doi.org/10.1111/1469-8219.00065-i1
Ministry of Industries and Innovation. (2017). Area closures. Retrieved September 27, 2017, from
http://www.fisheries.is/management/fisheries-management/area-closures/
Morgan, J. (1962). The Anatomy of Income Distribution. The Review of Economics and Statistics,
44(3), 270–283. http://doi.org/10.2307/1926398
Neher, P. A., Arnason, R., & Mollett, N. (Eds.). (1989). Rights Based Fishing. Dordrecht: Springer
Netherlands. http://doi.org/10.1007/978-94-009-2372-0
Nguyen Thi Quynh, C., Schilizzi, S., Hailu, A., & Iftekhar, S. (2017). Territorial Use Rights for Fisheries
(TURFs): State of the art and the road ahead. Marine Policy, 75, 41–52.
http://doi.org/10.1016/j.marpol.2016.10.004
Olson, J. (2011). Understanding and contextualizing social impacts from the privatization of fisheries:
An overview. Ocean and Coastal Management.
http://doi.org/10.1016/j.ocecoaman.2011.02.002
Ostrom, E. (2000). Private and common property rights. In Encyclopedia of Law and Economics (pp.
332–379).
Pálsson, G., & Helgason, A. (1995). Figuring fish and measuring men: the individual transferable
quota system in the Icelandic cod fishery. Ocean & Coastal Management, 28(1–3), 117–146.
http://doi.org/10.1016/0964-5691(95)00041-0
Pinkerton, E., & Edwards, D. N. (2009). The elephant in the room: The hidden costs of leasing
individual transferable fishing quotas. Marine Policy, 33(4), 707–713.
http://doi.org/10.1016/j.marpol.2009.02.004
Runolfsson, B., & Arnason, R. (1996). ITQs in Iceland: A Descriptive Account Evolution and
Performance of the Icelandic ITQ System. Retrieved from http://www.hi.is/~bthru/iceitq1.html
Runolfsson, B., & Arnason, R. (2001). The Effects of Introducting Transferable Property Rights on Fleet
Capacity and Ownership of Harvesting Rights in Iceland’s Fisheries (FAO Fisheries technical
paper No. 412). Case Studies on the Effects of Transferable Fishing Rights on Fleet Capacity and
Concentration of Quota Ownership. Rome. Retrieved from
http://www.fao.org/docrep/005/y2498e/y2498e00.htm#Contents

[Pre-print of article published in Applied Geography vol. 97, August 2018, pp85–97.
DOI: 10.1016/j.apgeog.2018.05.013]

Runólfsson, B. Þ. (1999). Sjávarútvegur Íslendinga. Þróun, staða og horfur. Reykjavík. Retrieved from
https://rafhladan.is/bitstream/handle/10802/8482/skyrslan.pdf?sequence=1
Saevaldsson, H., & Gunnlaugsson, S. B. (2015). The Icelandic pelagic sector and its development
under an ITQ management system. Marine Policy, 61, 207–215.
http://doi.org/10.1016/j.marpol.2015.08.016
Skaptadóttir, U. D. (2000). Women coping with change in an icelandic fishing community: A case
study. Women’s Studies International Forum, 23(3), 311–321. http://doi.org/10.1016/S02775395(00)00089-3
Soliman, A. (2014). Using individual transferable quotas (ITQs) to achieve social policy objectives: A
proposed intervention. Marine Policy, 45, 76–81. http://doi.org/10.1016/j.marpol.2013.11.021
Stewart, J., & Callagher, P. (2011). Quota concentration in the New Zealand fishery: Annual catch
entitlement and the small fisher. Marine Policy, 35(5), 631–646.
http://doi.org/10.1016/j.marpol.2011.02.003
The Directorate of Fisheries. (2017a). Alþjóðlegt samstarf. Retrieved September 27, 2017, from
http://www.fiskistofa.is/fiskveidistjorn/uthafsveidar/althjodlegtsamstarf/
The Directorate of Fisheries. (2017b). Humarsveiðisvæði. Retrieved September 29, 2017, from
http://www.fiskistofa.is/fiskveidistjorn/veidisvaedi/humar/

The Directorate of Fisheries. (2017c). Um fiskveiðistjórnun. Retrieved September 20, 2017, from
http://www.fiskistofa.is/fiskveidistjorn/stjornfiskveida/
The Directorate of Fisheries. (2017d). Úthafsveiðar. Retrieved September 29, 2017, from
http://www.fiskistofa.is/fiskveidistjorn/uthafsveidar/
The Directorate of Fisheries. (2017e). Þorskígildisstuðlar. Retrieved August 6, 2017, from
http://www.fiskistofa.is/fiskveidistjorn/stjornfiskveida/thorskigildisstudlar/
Thomas, V., Wang, Y., & Fab, X. (2001). Measuring Education Inequality: Gini Coefficients of Education
(Policy research working papers No. 2525). Retrieved from
https://web.archive.org/web/20130605143955/http://wwwwds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2001/02/17/000094946_0102060531
0354/Rendered/PDF/multi_page.pdf
Urquhart, J., Acott, T., Reed, M., & Courtney, P. (2011). Setting an agenda for social science research
in fisheries policy in Northern Europe. Fisheries Research, 108(2–3), 240–247.
http://doi.org/10.1016/j.fishres.2010.12.026
van Putten, I., Boschetti, F., Fulton, E. A., Smith, A. D. M., & Thebaud, O. (2014). Individual
transferable quota contribution to environmental stewardship: a theory in need of validation.
Ecology and Society, 19(2). http://doi.org/10.5751/ES-06466-190235
Weymark, J. A. (2003). Generalized Gini Indices of Equality of Opportunity. The Journal of Economic
Inequality, 1(1), 5–24. http://doi.org/10.1023/A:1023923807503
Yandle, T., & Dewees, C. M. (2000). Privatizing the Commons... Twelve Years Later: Fishers´
Experiences with New Zealand´s Market-Based Fisheries Management. In D. Nives & E. Ostrom
(Eds.), The Commons in the New Millennium.

[Pre-print of article published in Applied Geography vol. 97, August 2018, pp85–97.
DOI: 10.1016/j.apgeog.2018.05.013]

