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Abstract A recurrent critique of the proposition of a causal
relation between environmental change and social conflict is
that it fails to account for the complexities and dynamics of
processes of social-ecological change. In this article, we open
the black box of contextual factors that influence the causal
pathway from environmental change to social conflict. Firstly,
we argue for the consideration of three social factors that in-
fluence that pathway: (a) institutions, (b) power, and (c)
knowledge. Taking a deductive approach, we ascertain their
causal importance in the case of the “mackerel dispute,” an
interstate conflict that unfolded after the abrupt and rapid
change in distribution of the northeast Atlantic mackerel stock
after 2007. We analyze the historical development of the
mackerel dispute through process tracing and demonstrate
the importance and causal role of the three factors. Secondly,
based on our assessment, we argue to increase the diversity of
the scope conditions relevant for the environmental change-
social conflict nexus. We propose to consider a wider variety
of conflicts as outcome of environmental change, high-
income regions as an arena for those conflicts, and a wider
variety of environmental change, such as alterations in abun-
dance in the context of climate change. Lastly, we discuss how
future research on this topic can handle the wider scope con-
ditions and greater case variability.
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Introduction

That environmental change can lead to social conflict has been
witnessed many times during human history (Cullen et al.
2000; Zhang et al. 2007; Haug et al. 2003; Yancheva et al.
2007; Burke et al. 2015). The idea behind all these observa-
tions is well-rehearsed: changes in environmental condi-
tions—the quantity and quality of natural resources—can trig-
ger stress and conflict between individuals and groups that
depend on these resources for their livelihood, sometimes
even leading to violence and war. A recurrent critique of the
proposition of a causal relation between environmental
change and social conflict is that it fails to account for the
complexities and dynamics of processes of social-ecological
change. It is not often that environmental change alone leads
to conflict; “it always interacts with other political, economic,
and social factors” (Homer-Dixon 1999, p. 178; see also
Brundtland 1987; Elliott 1996). With this in mind, the relation
between environmental change and social conflict appears far
from straightforward, but rather represents a “nexus” with an
underlying social-ecological causality that is complex and dy-
namic (Homer-Dixon 1996, 1991; Elliott 1996). Unraveling
this nexus creates a dilemma. To render propositions more
realistic and empirically useful, we need to better account
for contextual conditions and diversity. Yet, all-inclusiveness
will inevitably lower generalizability.

To improve contextual knowledge of the “environmental
change-social conflict nexus,” this paper introduces three so-
cial factors that influence the causal pathway from environ-
mental change to social conflict. These factors include (a)
institutions, (b) power, and (c) knowledge. All have great ex-
planatory value in social science theories, which means that
they likely will be influential in cases where a causal relation
between environmental change and social conflict exists.
Additionally, to render propositions more realistic and valid,
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this paper also suggests broadening the consideration of so-
called scope conditions, i.c., conditions under which
(theoretical) propositions about causality between environ-
mental change and social conflict would hold.

This paper proceeds as follows. It will first review the de-
bate about the environmental change-social conflict nexus and
explain why it is plausible to include institutions, power, and
knowledge as important social factors. It will then demon-
strate the importance and causal role of these factors with a
case study of the abrupt and rapid change in the distribution of
the northeast Atlantic mackerel stock after 2007. This shift in
distribution meant that the northeast Atlantic mackerel be-
came more abundant in northern Atlantic waters, which in
turn triggered an interstate conflict over the size and allocation
of fishing quotas between the European Union (EU), Norway,
Iceland, and the Faroe Islands.

The case of the northeast Atlantic mackerel dispute is in-
strumental considering the objectives of this paper, because it
first of all illustrates the workings of the social factors that we
identified earlier. Second, the case also illustrates what hap-
pens if the conditions for the environmental change-social
conflict nexus widen, because the mackerel dispute has until
now never been used to theorize on the “environmental
change-social conflict nexus.” This is surprising because in
fisheries and marine sciences, the conflict has the status of a
“paradigm case” (Flyvbjerg 1998) that demonstrates the im-
pact of climate fluctuations on fish populations, fishers, and
conflicts over marine resources (Sumaila et al. 2011; Pinsky
and Fogarty 2012). Although the precise causes behind the
mackerel shift remain to be fully understood, the mackerel
case holds up as an empirical example of a process of global
environmental change that will manifest itself more pro-
nounced and widely in the decades to come. Marine scientists
anticipate large-scale changes in distribution and productivity
of marine organisms under the influence of ocean warming
(Cheung et al. 2010; Gattuso et al. 2015), which are expected
to increase the potential for international conflict over marine
resources, impeding effective and sustainable marine gover-
nance (Miller 2000). Accepting the mackerel case as an in-
structive case will significantly increase the population of po-
tential cases relevant to exhibit causality between environ-
mental change and social conflict. We end the paper with a
discussion of how future research on this topic can handle the
wider scope conditions and greater case variability.

From environmental change to social conflict: causal
mechanisms

To begin, we need to reflect on the meaning of the term nexus
in this discussion as it is used in multiple and ambiguous ways
(Cairns and Krzywoszynska 2016). We use the term as an
analytical concept to theorize the various mediating factors
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that influence the causal pathway linking environmental
change to social conflict. Theorizing and investigating these
causal pathways is a key objective in sustainability science.
Scholars in this field emphasize that causal pathways between
ecology and society are typically complex, adaptive, non-lin-
ear, cross-scale, and volatile (Boyd and Folke 2012; Galaz
2014; Folke et al. 2005; Fraser et al. 2003; Olsson et al. 2007).

In line with this train of thought, the environmental
change-social conflict nexus can be said to consist of
INUS causes. INUS stands for “an insufficient but neces-
sary part of a condition which is itself unnecessary but
sufficient for the result” (Mahoney et al. 2009: 125).
INUS causes are thus by themselves neither necessary
nor sufficient, but form part of a large combination of
causes that together are sufficient to produce the outcome
under scrutiny (Mahoney et al. 2009). Situations ex-
plained through INUS causes are characterized by low
proximity (many intervening variables between cause
and effect), high multi-causality (many variables operat-
ing together to produce the outcome), interactivity (none
of the causes alone is sufficient to produce the outcome),
and non-linearity (a process exhibiting threshold effects)
(Homer-Dixon 1996).

As has been explained in the “Introduction,” there is a need
to explore the scope conditions under which a causal pathway
between environmental change and social conflict exists, and
to include more intervening variables in the explanation. This
poses a formidable challenge because processes produced
from INUS causes can include a wide range of variables and
interactions. Consequently, it is difficult to know which vari-
ables to include, or to know how the selected variables func-
tion in a causal process (Homer-Dixon 1996).

For these situations, when it is impossible to control for
variables, several scholars (e.g., Geertz 1963; Homer-Dixon
1996) have proposed to rely on process tracing as a method-
ological tool. According to George and Bennett (2005: 206),
process tracing “attempts to identify the intervening causal
process - the causal chain and causal mechanism - between
an independent variable (or variables) and the outcome of the
dependent variable”. Crucial here is that it aims to identify the
intervening variables or “causal mechanisms” (Mahoney
2001) between an initial cause (environmental change) and
final outcome (social conflict).

To know which intervening variables are modulating the
causal pathway from environmental change to social conflict,
this paper proposes to deductively identify factors that can be
assumed relevant (see also Homer-Dixon 1999: 80). The three
factors that we identified—institutions, power, and knowl-
edge—represent categories of causal mechanisms which are
frequently used to explain social action. Social causal mecha-
nisms have been selected because these are often identified as
intervening factors when it comes to adjusting to processes of
environmental change (Garmestani and Allen 2015; Chaffin
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et al. 2014; Folke et al. 2007; West 2016). The next section
introduces the three social factors, their respective literatures,
and the reasons why they were selected.

Institutions

Institutions refer to “regulative, normative, and cultural-
cognitive elements that provide stability and meaning to social
life” (Scott 2013: 56). These elements can include not only
social structures and symbolic meanings but also legislation.
Institutions facilitate the reproduction of social life and for this
reason provide society with “solidity across time and space”
(Giddens 1984: 24). Various sustainability scholars have
pointed out the crucial role of institutions in shaping the ways
in which human society interconnects with natural environ-
ments. Interconnections which they often conceptualize as a
“mismatch” (Folke et al. 1998; Cumming et al. 2006; Olsson
et al. 2007; Galaz et al. 2008; Ekstrom and Young 2009;
Ernstson et al. 2010; Termeer et al. 2010; Cumming et al.
2013; Bergsten et al. 2014) to draw attention to the degree
of compatibility between natural environments and the insti-
tutional arrangements that manage human activities affecting
these environments (Young 2002). When that compatibility is
waning or poor, the “institutional jurisdiction [is] unable to
cope with actors or drivers external or internal, and important
for maintaining the ecosystem(s) or process(es) affected by the
institution” (Galaz et al. 2008: 150). Many examples exist
where institutions fail to accommodate and adjust to environ-
mental change (Olsson et al. 2006, 2007) or the inherent com-
plexity of ecosystems (Brundtland 1987).

Power

It is a well-established view that power is a major determinant
of social interaction (Russell 1938 [1939]). The concept pow-
er always refers to social power and intends to capture the
abilities that allow humans to influence the conduct of others
and the contexts in which these others are situated. Recently, it
has been argued that the term “others” not only does refer to
other humans but also includes non-anthropogenic entities
(Stone-Jovicich 2015), and that “contexts” refers to both so-
cial and environmental contexts (Boonstra 2016). In this paper
power is operationalized as ‘balances of power’ as introduced
by the sociologist Norbert Elias. Power balances refer to the
differentials (ratios or distributions) in the chances that people
have to influence the outcomes of social and ecological inter-
actions (Elias 2012 [1970]: 69-89, 111, 152; see also
Goudsblom 2001: 45-59).

Knowledge

To understand why people behave the way they do, one needs
to consider the ways in which they know their conditions and

themselves (Weber 1978). Knowledge serves as a tool through
which humans give meaning to the world, and which moti-
vates their actions. The effect of knowledge becomes especial-
ly clear in times when social or ecological conditions are un-
expectedly changing. Such changes can create uncertainty
about causality underlying social and ecological interactions,
and the validity of the knowledge collected about these inter-
actions. When a natural environment undergoes dramatic
change, such as a major species distribution shift, it impacts
the relevance and sometimes the reliability of previously col-
lected information. This can pose severe challenges for those
trying to understand and manage social-ecological interaction
(Polasky et al. 2011). Knowledge limitations and uncertainty
often leave room for multiple interpretations and hypotheses
on the quantity and quality of natural resources under obser-
vation. The uncertainty that is created in this way can create
situations where knowledge is obfuscated or even repressed
due to strategic motives (Folke et al. 2007).

Methodology: process tracing

As indicated above, the method of process tracing is especially
suited when it is impossible to control for intervening vari-
ables, i.e., when causality is complex. For the study of the
historical development of the mackerel dispute, we used
“explaining outcome process tracing,” which is a type of pro-
cess tracing where the primary ambition is to explain particu-
lar historical outcomes (Beach and Pedersen 2013).

To execute this method, we carried out semi-structured
interviews with experts from the Coastal States (i.e.,
Norway, Faroe Islands, Iceland, and the EU) and the
International Council for the Exploration of the Sea (ICES).
The pool of 26 interviewed experts consisted of politicians,
civil servants, scientists, and industry stakeholders. The inter-
views included open-ended questions inquiring about the his-
torical development from the shift in stock distribution of
northeast Atlantic mackerel in 2007 to the political deadlock
in 2014. The interview questions were adapted to each respon-
dent according to their field of expertise, but aimed at under-
standing the social, political, and ecological factors that trig-
gered and sustained the social conflict.

In the following description of the mackerel dispute, we
provide anonymized quotes from the interviews to highlight
not only the perceptions of the actors involved but also as
evidence for our claims. Unfortunately, some respondents pre-
ferred to have their quotes not appear in this paper as they felt
that their inclusion could harm the integrity of the political
negotiations. Of course, we respected that request. The wish
of some respondents to exclude their quotes shows that the
mackerel dispute continues to be a highly sensitive social and
political process.
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The interview study was complemented with a literature
review of the scientific and public media coverage of the
mackerel dispute. The data was used to construct a causal
chain backward in time (Walters and Vayda 2009), so from
the dispute to the mackerel shift. The description of the his-
torical development was then analyzed to identify causal
mechanisms that could explain why and how environmental
change can lead to conflict.

It should be emphasized here that although we deductively
selected social factors to focus our investigation, we used in-
duction to identify how these factors “worked,” i.e., how they
mediated the causal pathway between environmental change
and conflict. In other words, we used the interviews to under-
stand how institutions, power, and knowledge operated and
interacted in this particular case.

Case study: the shift of the northeast mackerel

The northeast Atlantic mackerel (Scomber scombrus,
Linnaeus 1758) is a migratory species that covers considerable
distance between the areas where it spawns, feeds, and over-
winters (Lockwood 1988). Three different stock components
can be identified based on their separate spawning locations,
referred to as the North Sea, Western, and Southern compo-
nents. The three stocks are nevertheless managed as one stock,
because in late spring and summer, after spawning, the stock
intermingles on their way northwards to their feeding areas.
These feeding grounds used to lie in the southern Norwegian
Sea and the northern North Sea, after which the stocks return
to their over-wintering areas at the edges of the continental
shelf (ICES Factsheet 2016).

Changes in the geographical distribution of the northeast
Atlantic mackerel stock have induced an international conflict
between the EU, Norway, the Faroe Islands, and Iceland. As
so-called Coastal States, these countries are responsible for
management of the stock. Fish stocks that reside in the inter-
national waters of the northeast Atlantic, like the mackerel, are
multi-laterally managed by the North-East Atlantic Fisheries
Commission (NEAFC), where the contracting parties—the
EU, Norway, Iceland, Russia, and Denmark (on behalf of
the Faroe Islands and Greenland)—negotiate the division of
fishing resources. When stocks frequent the national waters of
a nation, defined as a 200-mile exclusive economic zone
(EEZ), that nation is considered a “Coastal State” for that
stock and has the right to harvest it in their EEZ.

The management of the straddling stocks in the northeast
Atlantic is a two-tier process: Coastal States agree on shares
and management plans before bringing the matter to NEAFC
to cover fisheries in waters outside national jurisdiction
(Vanderzwaag and Russell 2010). The regulatory area of
NEAFC consists of the North-East Atlantic Ocean, the
Barents and Norwegian Seas, and the Arctic Ocean (Fig. 1).
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The inter-state conflict, the so-called mackerel dispute, started
when in 2007 the stock migrated and spawned further towards
northern and western regions of the Nordic Seas and their
surrounding coastal and oceanic waters (Fig. 2) (ICES
Advisory Committee 2013; Nottestad et al. 2014a). The area
of migration has progressively expanded as far as Icelandic
and south Greenlandic waters in the west, and as far north as
Spitzbergen.

The observed distributional changes may reflect changes in
food availability and may be linked to increased water tem-
perature, and/or increased stock size; yet the precise reasons
for the shift remain unclear. Although there is reasonable in-
dication that higher sea temperatures are contributing to
changes in abundance and distribution, caution must be taken
when labeling this conflict as a climate conflict due to the
existing uncertainties pertaining to the drivers of the shift
(Sherman et al. 2013). Furthermore, a question also remains
as to whether these changes in distribution are permanent or
temporary (ICES Advisory Committee 2014a). As we will
discuss, the knowledge about what causes the mackerel shift
is contested, because it influences the legitimacy with which
Coastal States claim shares of the TAC (see also Génsbauer
et al. 2016).

The change in geographical distribution resulted in a “spa-
tial mismatch” (Galaz et al. 2008) because Iceland and its
fisheries were not included in the relevant Coastal State man-
agement plans. The mismatch—the failure to cover the rele-
vant geographical area and include all the relevant stake-
holders—not only resulted in the overfishing of the northeast
Atlantic mackerel stocks since 2007 but also eroded the legit-
imacy and functioning of the existing management plans
(ICES Advisory Committee 2014a; World Ocean Review
2016).

A few years after the shift in mackerel distribution, the
Coastal States attempted to include Iceland into their negotia-
tions. Eventually, Iceland was granted “observer status” in
2008 and Coastal State status in 2010. Nonetheless, until the
time of writing, Iceland has not been involved in the Coastal
States’ agreements on the total allowable catch (TAC) and
quota allocations per country. The main reason for this failure
is that a social and political dispute between the Coastal States
developed which persists to this day. The conflict prevents
collaboration in a joint management plan and subsequently
sustainable management of the stock.

Results

In this section, we describe how factors that are frequently
used to explain social action—institutions, power, and knowl-
edge—mediated the effect of changes in mackerel distribution
on the social relations between the aforementioned nation
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states. We first outline crucial events during the historical de-
velopment of the mackerel conflict (Fig. 3).

Management of mackerel fishing through NEAFC began
in 1999, when the EU, Norway, and Faroe Islands were des-
ignated as Coastal States for the stock. Before that time, the
EU and Norway had a history of bilateral sharing agreements
with other parties (Hoydal 2014). As mentioned, from 2007
the mackerel extended its summer feeding distribution to-
wards the north and west, moving into the EEZ of Iceland.

30w

15°W 0°

In 2007, Iceland caught 36,706 tons of mackerel (6% of a total
fish catch of 586,206 tons), and in 2008, increased its catch to
112,286 tons (18% of a total fish catch of 623,165 tons) (ICES
Advisory Committee 2014c). The increase in fishing pressure
from all Coastal States meant that since 2007, the tonnage of
mackerel caught increasingly deviated from the advised catch
given by ICES (Fig. 4). As Icelandic catches of mackerel had
become considerable, the Coastal States awarded Iceland
Coastal State status in March 2010 (OECD 2011).

16° o I

Fig. 2 Locations of mackerel catches from scientific surveys by the Marine Research Institute (red) and of mackerel samples taken by the Icelandic
pelagic fishing fleet (blue) for 2000, 2005, and 2010 (Astthorsson et al. 2012: 6) (Color figure online)
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Fig.3 Timeline displaying important events within the mackerel dispute and the agreed TAC for all Coastal States. Data for that total agreed TAC taken

from ICES (2015)

When Iceland became a Coastal State, it had the responsibility
together with the other Coastal States to agree on the sustainable
management of the stock, which includes the allocation of
quotas. Yet, in this new constellation, the Coastal States were
unsuccessful in reaching an agreement on quota allocation.
Instead, the States got entrenched in a political stand-off due to
differing views about appropriate entitlements for each State
(both in terms of volumes of allowed catch as well as potential
access to other States’ waters for catching those volumes). In the
meantime, Iceland and the Faroe Islands have set unilateral
quotas (Seafish 2014). The Faroe Islands withdrew from the
Coastal States’ agreements it had made with Norway and the
EU in 2009 and allocated a TAC for mackerel unilaterally. The
EU reacted to this break away by sanctioning the Faroe Island
through trade restrictions in August 2013 (Jensen et al. 2015).
The sanctions resulted in an embargo of imports of mackerel
(products) to the EU. Moreover, the EU also restricted the access
of Faroese fishing vessels to EU ports (European Commission
2013). The conflict between the EU/Norway and the Faroe
Island eventually dissolved in March 2014 with a new manage-
ment agreement, which allocated a substantially larger mackerel
quota to the Faroe Islands (Government of the Faroe Islands
2014; Droesbeke 2015).

The negotiations between the Coastal States are informed
by scientific information about the status of the mackerel
stock. Scientists conduct egg and trawl surveys to estimate
the abundance of the stock. More precisely, Norway conducts
trawl surveys since 2009 together with Iceland and the Faroe
Islands, and egg surveys were conducted by Norway and the
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EU. This situation changed in 2014 when Norway stepped out
of the egg survey and only endorsed the trawl survey.
Beginning in 2009, fisheries scientists raised doubts about
the accuracy of the data coming out of the egg surveys
(ICES Advisory Committee 2014b). The scientific informa-
tion structurally underestimated the abundance of the stock,
which resulted in too conservative advice on quota shares
(ICES Advisory Committee 2014a). To refine data and update
advice, ICES performed a benchmarking exercise in 2014.
Nonetheless, the size of the mackerel stock remained a point
of contention among the Coastal States ever since 2009. The
Coastal States differ in their opinion about how much the
stock size was underestimated, where Norway holds the posi-
tion that the actual stock size could be much larger.

Despite these differences in interpretation, an agreement on
the allocation of TAC’s for all Coastal States seemed finally in
reach during the Coastal State meeting of March 2014 in
Edinburgh, but again failed to materialize. In the end,
Iceland was not included as partner in the agreement, while
the other Coastal States agreed upon quota allocations and
long-term management of the stock (2014-2018)
(Droesbeke 2015). Below follows the analysis of why this
dispute over mackerel originated and endured.

Institutions
It is increasingly recognized by marine scholars and fisheries

managers that institutional failures are an important contribu-
tor to deteriorating ocean health (Ekstrom and Young 2009;
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ICES advice compared to actual catch, 2000 - 2016
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Fig. 4 Upper limit of ICES advice (i.e., highest tonnage recommended)
compared to actual catch (2000-2016) (ICES 2015). Remarks on certain
data points: year 2014 “advice” data point updated advice after
benchmark exercise by ICES, year 2015 “actual catch” data point total

Boonstra et al. 2015; Pauly and Zeller 2016). One way to
observe this type of failure is to consider the differences be-
tween scientific recommendations and the amount of fish ac-
tually caught. Figure 4 demonstrates that despite ICES catch
recommendations and management efforts, Coastal States
overfished the mackerel stock increasingly from 2007
onwards.

The legal framework that stipulates obligations for Coastal
States is the United Nations Convention on the Law of the Sea
(UNCLOS) of 1982 and the UN Fish Stocks Agreement
(UNFSA) of 1995 (Cox 2009). The framework imposes co-
operation to ensure proper conservation management and pre-
vention of over-exploitation of living marine resources, and
provides some guidance as to how Coastal States should allo-
cate fishing quotas (Article 7 and Article 11 of the UNFSA)
(Cox 2009). Principles put forward by this framework include
historical catches, zonal attachment, economic dependency,
participation in research, and accessibility. Yet, how the
Coastal States choose to apply those principles is not formal-
ized (Nordic Council of Ministers 2011; @rebech 2013).
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agreed TAC (i.e., not actual catch as recorded by ICES), year 2016
“actual catch” data point TAC as stated in the Coastal States agreement
for 2016 (not taking into account unilateral quotas)

The legal framework has often proved inadequate in aiding
the Coastal States to come to a sharing arrangement satisfac-
tory to all. Numerous breakdowns in sharing arrangements
have occurred with regard to the three pelagic straddling
stocks of the North-East Atlantic, i.e., the Norwegian spring-
spawning herring, blue whiting, and mackerel (Nordic
Council of Ministers 2011). Social conflict and ensuing break-
downs are most likely to occur when fish species change mi-
gration patterns and distribution areas (Nordic Council of
Ministers 2011), as exemplified with the mackerel case.
Based on the information from our interviews with principal
stock negotiators, there appear to be two major issues with
respect to the legal framework that prevent an inclusive mack-
erel agreement.

Firstly, there is no international agreement among the
Coastal States on how the principles laid out by the
UNFSA should be weighed against one another (Nordic
Council of Ministers 2011). In practice, the final alloca-
tion is the result of a process of political bargaining in
which Coastal States argue opportunistically for allocation
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principles. Which principles should be considered and
how those should be weighed differ among the Coastal
States. In this case, Norway is of the opinion that mack-
erel allocations should mainly be based on zonal attach-
ment (i.e., share in the overall quota should be equal to
the share of the stock in a State’s EEZ). The Norwegians
considered other allocation principles legitimate, but only
up to a certain extent. The other Coastal States, however,
wanted to allow for more weight of other principles (e.g.,
more weight on the “dependency on the fishery” criteria).
This point is illustrated by the following quote by an
Icelandic civil servant:

Norway is very much occupied with the thought of zon-
al attachment. And understandably [so]. Zonal attach-
ment is important, [ agree. But the problem is how much
it should weigh in the overall equation. There are other
factors [...] But how much each of those factors are
weighing is not defined. So that’s one of the problems
of course!

Many interviewees highlighted how legal indetermina-
cy leads to political bargaining over the value and validity
of scientific knowledge, and consequently, to conflicts
over which allocation principles should be applied. The
legislative principles for allocation of quota that guide the
negotiations are open to multiple interpretations as the
principles do not determine the legal outcome of the ne-
gotiations. Because of this legal indeterminacy, the
Coastal States frequently shift their perception on how
these principles should be weighted according to their
own interests in the stock under consideration. A
Coastal State might for example defend the ‘zonal attach-
ment’ principle as major sharing criteria for the mackerel
stock, yet adhere to another principle during herring or
blue whiting negotiations.

Secondly, there is no international agreement on how
to translate certain sharing criteria put forward by UNFSA
into functional calculations for quota allocation.
Controversy particularly surrounds the calculation of zon-
al attachment. Norway, for example, adheres to the calcu-
lation of zonal attachment as developed by marine scien-
tist Johannes Hamre, but this so-called Hamre-model was
not considered a relevant nor applicable method for cal-
culating zonal attachment by some other Coastal States.
There is also no established formula for the calculation of
other sharing criteria such as dependency on the fishery
and “historical catches.” It almost goes without saying
that this ambivalence triggers perpetual debates—how
far back should one look to determine historical catches
of a Coastal State; should one base dependency on a per
capita figure, or on the dependency of the fishing
industry?
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Due to the legal indeterminacy described here, agreed allo-
cations are the result of incessant bargaining, a process where
“all that matters is strategy, legislative strength, bargaining
power and ‘cleverness’ (@rebech 2013: 362). The ambiva-
lent legal framework is prone to lead to social conflict and
even opt-outs from displeased Coastal States, or the exclusion
of Coastal States from an agreement by others with greater
power. Despite the recognition of the failures of the legal
framework amongst the Coastal States’ negotiators, the insti-
tution persists because certain participants benefit from its
current form and function (Ekstrom and Young 2009).

Knowledge

The relation between the production of scientific knowledge
and socio-political conflicts comes out clearly in the mackerel
case. The abruptness and magnitude of the shift in stock abun-
dance and shifting location caused a great deal of scientific
uncertainty pertaining to several ecosystem dynamics with
respect to (a) the specific drivers and longevity of the shift,
(b) the abundance of the stock, and (c¢) the effect of the
changed distribution pattern and higher abundance of the
mackerel on other (marine) species (Oskarsson et al. 2012;
ICES Advisory Committee 2014b). These uncertainties in
combination to opposed interests of the Coastal States polar-
ized views on the ecological and biological dynamics of the
mackerel stock that were observed.

Firstly, there was uncertainty regarding the longevity of the
mackerel migration. Has the stock shifted permanently or is
the shift transient? Despite this uncertainty, several inter-
viewees hold the opinion that Norway bases its management
policies on the assumption that the stock might shift back to its
original habitat. According to a representative of the Icelandic
fishing industry, the framing of the mackerel shift as tempo-
rary is used to deny the Icelandic claims:

They [the Norwegians] have been quite open about their
view that [the mackerel shift] is only a temporary thing.
I guess that’s one of the things that’s driving their policy,
that they’re not going to give in and give us a piece of
something that we won’t have a piece of in the future.

Secondly, beginning in 2009, scientists increasingly real-
ized that they underestimated the abundance of the stock, yet
to which extent is contended. Part of this uncertainty stems
from the diverging outcomes of surveys that estimated the
abundance of the stock, i.c., the egg survey and the trawl
survey. The trawl surveys, performed by Norway, and since
2009 by Iceland and the Faroe Islands, suggested a larger
Spawning Stock Biomass (SSB) than the egg surveys. This
difference is indicated in Table 1. The egg surveys were per-
formed by Norway and the EU, but from 2014 onwards, are
performed only by the EU as Norway stepped out.



Environmental change and social conflict 1843

Table 1 Difference in SSB
estimation between the egg and
trawl survey. Magnitude of
numbers = million tonnes (table
compiled using Nottestad et al.
2014a, 2014b; ICES Advisory
Committee 2014b)

2004 2007 2010 2011 2012 2013 2014

Missing ~ 1.25 452 245 456 7.87 8.98
d d 5.57 d

SSB estimates based on trawl survey®

SSB estimates based on egg survey® 2.75 3.65 4.29
(before benchmark®)

“Swept area biomass was not estimated for the years 2008 and 2009 due to poor horizontal coverage in 2008,
sub-optimal pelagic trawling aimed at Atlantic salmon in 2008 and 2009, and too varying and poorly coordinated
survey for the different vessels in 2009” (Nettestad et al. 2014a: 7)

® Combined western and southern components

¢ A benchmark assessment was held in 2014 to update the stock assessment model used for mackerel, as the
validity of its assumptions has been questioned. SSB estimations for the egg survey were recalculated after the
benchmark process

4 Egg surveys are only done triennially (North Sea component 1 year later)

Because the trawl surveys structurally indicated a larger
SSB (see year 2013 in Table 1), ICES performed a so-called
benchmark exercise in February 2014 to update their advice
on catch limits (see Fig. 3). For this exercise, they integrated
the trawl survey as a parameter into the stock assessment
model that was previously used as a base for giving advice
on the stock. After the update, the Coastal States agreed that
the stock size had been underestimated. Yet the extent of the
underestimation remained a matter of contention due to the
different outcomes from the egg and trawl survey. The va-
lidity and rigor of the respective surveys was heavily disput-
ed. Coastal States preferring the outcomes of the egg survey
(mainly the EU) argued that the trawl survey had flaws,
while for example some Norwegian representatives
highlighted problems with the egg survey as illustrated in
this quote:

And the development according to the eggs survey is
that it’s showing a slight increase [in spawning stock
biomass] but now the last year it’s been showing a de-
crease and this is not fitting at all with what we see in the
trawl survey [...] with our common sense and with our
scientific approach the egg survey is not logical from
our point of view.

Some interviewees suspected that the trawl surveys were
used in a strategic manner to legitimize claims for larger catch
quotas, as those surveys indicated a larger SSB (a larger stock
biomass could legitimize a larger overall catch quota).

Thirdly, from 2011 onwards stock assessments suggested
that the high abundance of the mackerel and its distribution
into new waters could have effects on other (marine) species
within some of the Coastal States’ ecosystems. In 2012,
Icelandic scientists reported that the mackerel gains around
43% of their body weight in Icelandic waters which can be
expected to have measurable impacts on the ecosystem since
the mackerel might outcompete other species for food
(Oskarsson et al. 2012). The EU and Norway, however, de-
nied the relevance of this knowledge for negotiation of the

sharing arrangements. A Norwegian civil servant expressed
this viewpoint as follows:

Iceland made their own version about [mackerel] weight
gain and zonal attachment. It’s an interesting approach,
but so far it’s only Iceland who’s doing it, calculating
zonal attachment this way [...] It doesn’t change the
relative [quota] sharing between Norway and Iceland
at all, since the mackerel also feeds extensively in
Norwegian waters.

Around the same time, research was published that put
forward the possibility of the Atlanto-Scandian herring being
outcompeted for food by the mackerel within Norwegian wa-
ters (Langoy et al. 2012). For Norway, this was extremely
important knowledge because they hold approximately 60%
of the Norwegian Spring-Spawning herring quota. Several
respondents believed that this knowledge incentivized
Norway to safeguard their claims on mackerel quota. This
argument is illustrated with a quote from an EU stock
negotiator:

You can be pretty sure that [the herring] is going to
continue to decline for the next three years or so.
There’s not much happening there so it’s in trouble. Of
course that means that, Norway is the biggest stakehold-
er in the Atlanto-Scandian herring, that all their pelagic
processing plants need fish. So there’s a big pressure on
them to have more blue whiting and more mackerel.

In sum, the abrupt and extensive change in mackerel mi-
gration created scientific uncertainties which in turn had
decision-makers accusing each other of delegitimizing,
misusing, or ignoring ecological information (Polasky et al.
2011). Especially, the uncertainty pertaining to the abundance
of the stock and the validity of the surveys used to estimate
abundance emerged as a matter of dispute. The controversies
around the appropriate level of fishing pressure then blocked a
deal amongst all Coastal States. The case highlights how lack
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of scientific certainty can create opportunities for strategic
presentation, use, and interpretation of facts, and consequent-
ly, the origin and duration of conflicts (Polasky et al. 2011).

Power

Power is considered essential for explaining causality in
social-ecological interactions, and, through such explanations,
to allocate responsibility for social and ecological outcomes
(Boonstra 2016). Investigation of the role of power in the case
of the mackerel mismatch helps to understand the interdepen-
dence between the major players in this case, and why until
now they fail to implement a functional agreement and man-
agement scheme.

Historically, there has been a strong alliance between the
EU and Norway in fishery negotiations (@rebech 2013).
These two parties agreed on bilateral arrangements for the
mackerel stock well before 1999 and have several other shared
agreements with relation to the stocks in the North Sea.
Together, the EU and Norway stalled Iceland’s request for
inclusion as Coastal State for 11 years, from 1999 until 2010
(Drebech 2013). After Iceland was accepted as Coastal State,
Norway and the EU initially saw no legitimate reason for
giving Iceland (and the Faroe Islands) a (larger) quota share.

A few years after the shift in mackerel distribution, both
Iceland and later the Faroe Islands requested a (larger) share of
quota. The main reason behind these demands is the increased
abundance of mackerel in the EEZ of these countries.
Moreover, the national economy of the two countries also
substantially depends on the income from fisheries
(Génsbauer et al. 2016). Yet, the EU and Norway initially
denied their claims. At that stage, both the EU and Norway
preferred to maintain the status quo and opposed opening up
the sharing arrangements.

Their opposition was based on the UNFSA principles of
“historical fishing rights” and zonal attachment (@rebech
2013). The first principle argues for Iceland’s exclusion from
the quota sharing because it had not participated in the mack-
erel fishery in the past. The second principle is based on the
biological distribution of the stock throughout the year: the
quota is then decided on the basis of how much of the stock
resides within each country’s EEZ. Though there is no inter-
nationally agreed method to calculate the zonal attachment
principle, the Norwegian delegation holds the opinion that
the principle denies Iceland a significant share as the mackerel
does not reside for an extensive period of time within the
Icelandic EEZ.

Besides those two formal arguments based on the UNFSA
principles, many interviewees maintained that Norway had an
ulterior reason to withhold giving a share to Iceland: Norway’s
suspicion that the distribution shift was of a temporary nature
(Drebech 2013). The arguments presented by the EU and
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Norway are expressed in the following quotes by two
Icelandic delegates:

[Norway and the EU] are simply saying that [Iceland] is
[a] newcomer to this; that the fact of the matter is that the
mackerel is [in the Icelandic EEZ] for a very short peri-
od; and that our 16 or 17 percent claim just doesn’t add
up if you look at the criteria of [...] zonal attachment
[and] historical catches.

But I remember Norway talking about this, [that] this
might be temporary. ‘We don’t know if there’s going to
be mackerel next year in Iceland’, so they brought up
that point, more than EU.

The claims of Iceland and the Faroe Islands were thus
deemed illegitimate and were not incorporated into the
Coastal States’ agreements, resulting in the two countries set-
ting their own unilateral quotas. The Faroe Islands did so from
2009 until March 2014 (Droesbeke 2015), because they felt
that the agreements did not reflect the changed geographical
distribution of the stock. Mackerel had become more abun-
dant in Faroese waters, so they argued that they were deserv-
ing of a larger share of the TAC. However, the EU and
Norway initially did not acknowledge those claims (Jensen
et al. 2015). As the following quote from a Faroese civil ser-
vant makes clear, the Faroe Islands discontent with the dom-
inance of the EU and Norway in the negotiations had been
simmering for some time:

There had long been a dissatisfaction with the way in
which that three party arrangement [EU; Norway; Faroe
Islands] worked in practice. Basically it started as a bi-
lateral thing between Norway and the EU and the sense
was that we were kind of there as an irritation on the
side, a ‘throw them some crumbs and keep them happy’
kind of thing.

Iceland too was setting their own, unilateral quotas since
2009. The unilateral Icelandic quotas evoked anger especially
within the European fishing industry. Both the EU and
Norway responded to the quotas by the use of trade mecha-
nisms to push Iceland towards decreasing their catch shares.
Norway, for example, banned Icelandic and Faroese vessels
from landing in Norway in 2010 (Norwegian Ministry of
Fisheries and Coastal Affairs 2010) and the EU developed
and adopted a regulation whereby the European
Commission may take restrictive measures against a country
allowing “non-sustainable fishing” (Council of the European
Union and European Parliament 2012).

The power struggle in this conflict has been one where the
EU and Norway initially united to maintain the status quo
concerning the sharing of the TAC for mackerel, while
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Iceland and the Faroe Islands made efforts to secure a (larger)
share of the catch. The Faroe Islands did so by breaking up
earlier agreements, while Iceland adhered to an alternative
weighting of existing allocation principles (more focus on
the economic dependency criterium) or introduced new ele-
ments they thought should be considered while deciding on
quota allocations (e.g. the impact of the high influx of mack-
erel on their national ecosystem). When their argumentation
proved unsuccessful, they instead set unilateral quotas.

This situation began to change around 2012 (Qrebech
2013). During this time, the EU became more favorable of
including Iceland in the Coastal State agreements, which con-
sequently meant giving them a substantial share. In October
2013 Iceland and the EU reached an informal agreement, bro-
kered between the Icelandic fisheries minister and an EU
Commissioner. The change in position of the EU had to do
with the fact that the science indicating a strong presence of
mackerel in the Icelandic EEZ became more and more accept-
ed within ICES, yet the change was also tied to political mo-
tives. On 27 July 2010, the EU and Iceland had begun talks
about Iceland’s accession to the EU as a Member State.
During these talks, fisheries appeared as a major issue and a
potential obstacle preventing Iceland’s accession. The EU
therefore had an interest in resolving the mackerel dispute as
leverage for the accession talks with Iceland. As stated by a
high-level representative of DG MARE:

For [the EU Commissioner] back then this was a highly
political thing and it was most politically useful to have
the mackerel issue resolved before the start of negotia-
tions [on accession]. So, that was the idea. To open the
negations on the fisheries chapter once the mackerel
[issue was resolved].

It was in the Coastal State meeting of March 2014 in
Edinburgh that an agreement including all Coastal States
seemed finally in reach. The EU and Iceland had agreed to
an informal deal struck a few months earlier that Iceland
would get 11.9% of the mackerel stock. Despite the fact that
Norway was not informed of this percentage that arrangement
seemed (at least to the Icelanders) like a “done deal.”
However, this deal would never materialize. In fact, Iceland
remained outside any Coastal State agreements because
Norway objected to this deal being brokered without their
involvement:

In Edinburgh [...] it’s fair to say we were really close to
reaching an agreement. Before Iceland and EU had bi-
laterally reached an understanding [...] the famous
11.9% [...] then things played out very differently, not
only very differently, the Norwegians came very upset
how then Iceland and not least the EU approached the
issue and how they played it. Eventually I think the

Norwegian position almost became so that they said
“11.9, never! Maybe 12!”. My point is, 11.9, it is never
going to happen. Because of the exact way the figure
came about (Icelandic civil servant).

The near outrage Norway felt when learning about the deal
made between Iceland and the EU, is illustrated by the follow-
ing quote:

The EU commission chose to stab Norway in the back.
It’s as simple as that [ ...]. But the way how [the EU] did
it, probably annoyed people at every level; from the
industry representatives, civil service and politicians
[...] The strategy was discussed at high political levels
(Norwegian civil servant).

Even though Iceland was not part of any agreement, the
other Coastal States did make an agreement in March on the
long-term management of the stock (2015-2018) (Fig. 3). The
agreement has a strong Norwegian imprint. Firstly, Norway
secured their wish for a higher agreed TAC (Fig. 3). The EU
consented simply has an agreement in place as the following
quote makes clear:

We didn’t like it, we wanted to stay within scientific
advice. But we thought that it would be the price to
pay to get an agreement to keep things down for the next
year. So, in the mackerel agreement it is written that
from 2015 we stick with scientific advice (EU civil
servant).

Secondly, the Faroe Islands saw their share increase sub-
stantially (the Faroese share in 2009 was less than 5% of the
total agreed TAC, while in 2014 it became more than 11%
(ICES 2015; European Union, Norway, Faroe Islands 2015)).
This was a change that Norway was advocating:

[The Faroese stock negotiator] knew that it was possible
for him to get an agreement with Norway because even
though we didn’t say it directly out [...] Norway came
to believe during the negotiations that the Faroese had
too little mackerel (Norwegian civil servant).

Thirdly, Norway kept Iceland from fishing in any other
waters but their own by requesting the Faroe Islands that they
would not let Iceland fish mackerel in their waters. This was
met with indignation from the Icelandic side, which is illus-
trated by this quote from a Norwegian civil servant:

But they [the Icelanders] were very angry with Norway
when we secured that they couldn’t fish mackerel in
Faroese waters either [...] We have an agreement with
Faroe Islands for the entire [period of the agreement]
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that Iceland cannot fish in their waters [...] So we tried
to fence Iceland in every way... it was damage control
from our part.

These results demonstrate that during the last Coastal State
meetings, the balance of power tipped towards Norway, as
they secured their wishes of both a larger TAC and limited
Iceland’s access to mackerel beyond their EEZ. The intention
of'the EU to allow Iceland a larger share completely backfired.
Norway was able to push for those changes because they used
bargaining tactics that involved potentially dissolving other
agreements made with the EU concerning different marine
species.

Discussion

As explained previously, the relation between environmental
change and social conflict is not straightforward, but rather
represents a nexus where various causal factors interlink.
The mechanisms that produce and reproduce the mackerel
dispute—institutions, power, and knowledge—causally inter-
relate. By considering the historical development of this dis-
pute, we can discover inductively how these factors reinforce
and react together (Mahoney 2001), creating a causal pathway
between environmental change and social conflict. To empha-
size the point: it does not suffice to establish the presence of
causal factors; it is necessary to also consider how they inter-
link through time to understand how environmental change
can initiate enduring social conflicts (Homer-Dixon 1999). In
what follows, we present two causal interplays that shaped the
mackerel dispute.

Power shapes knowledge

What we hold for true depends on whose knowledge we
trust (Carolan and Bell 2003), which means that knowl-
edge is produced and reproduced through how people are
interconnected. Analyzing social relations through the
concept of power highlights how balances of power, i.e.,
the various relational interdependencies between people,
shape what knowledge is accepted as valid and valuable
(Foucault 1980; Flyvbjerg 1998). Understanding
established knowledge as a “discursive product of power”
also directs attention to knowledge that is disqualified as
“inadequate, naive, and lacking scientificy” (Carolan and
Bell 2003: 228). The mechanism of power/knowledge
(Foucault 2000 [1982]) comes out in the mackerel case
when one considers the way in which the Coastal States
dealt with scientific ambiguity in relation to the condition
of the mackerel stock, and the way in which the individ-
ual states endorsed certain scientific methodologies.

@ Springer

Before the mackerel shift in 2007 the “main players”
(@rebech 2013: 362) in the Coastal State meetings were the
EU and Norway. These countries had been dealing with the
sharing of the stock since 1999, had the biggest mackerel
fishing fleet, and worked together on the scientific surveys
that are used to advise the States on quota allocations. The
Faroe Islands only played a minor role in the quota negotia-
tions, and Iceland was not considered as a Coastal State. This
situation began to change after the mackerel moved north-
wards. Due to this change in distribution, Icelandic and
Faroe fishers got better access to the stock and therefore
wanted to secure their fishing rights. The Faroe Islands wanted
to enlarge their mackerel quota, while Iceland wanted to
change its observer status to become an accepted Coastal
State member to secure their quota share. Initially, the EU
and Norway dismissed both these claims, as is illustrated by
the following quote of an Icelandic stock negotiator:

Then for instance when we came to the table as ob-
servers in 2008, the others [the EU and Norway]
claimed that Iceland was not a Coastal State; -there is
no mackerel in Icelandic waters-, they said. We replied
“there must be mackerel there, we have been catching
mackerel”; “well it’s probably more herring that you
claim is mackerel.

The Icelandic statistics showing increased catches of mack-
erel were not acknowledged as valid during the first years after
the distribution shift. The EU and Norway initially questioned
the validity of their data (e.g., if it was really mackerel they
were catching and reporting), and the scientific logic under-
pinning their arguments. Acknowledging the validity of this
data would potentially reduce the quotas that the EU and
Norway enjoyed. Nevertheless, in 2009 Iceland was accepted
in the negotiations because their catches had simply become
“too big to ignore.” This demonstrates how powerful actors
are able to bar potential participants from the Coastal State
agreement by questioning scientific knowledge, which ulti-
mately helps them avoid a reduction of their own share.

Another manifestation of this mechanism is when the EU
and Norway disagreed with the validity of the ecological ar-
guments Iceland used to secure or enlarge their quota share of
mackerel. Iceland argued that the mackerel was gaining
around 43% of their body weight in their waters, which im-
pacted their marine ecosystems (Oskarsson et al. 2012). The
Icelanders considered that impact as a legitimate reason for a
larger share of the mackerel quota:

So we say “this is an unusual invasion and we must take
a fair share. It is estimated that this 1.5 million [of mack-
erel] is increasing in weight by some 600-700.000
tonnes while in our waters. So why shouldn’t we take
150.000 tonnes or a similar part of that?
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In the view of the EU and Norway, this argument is not a
legitimate reason to alter sharing arrangements. In a recent
publication, Génsbauer et al. (2016) also highlight how the
insecurity over the reasons behind the mackerel shift allows
countries to select the scientific explanation that best serves
their interests. Accepting that the shift is caused by climate
change would confirm the permanence of the shift. This ex-
planation is advantageous for Iceland and the Faroe Islands,
but not for the EU and Norway because they would have to
accept a (semi)permanent decline in their share of the TAC.
Consequently, the latter countries prefer to consider the shift
as temporary and the result of ‘normal’ environmental
fluctuations.

Institutional failure creates power

The other causal interplay that can be observed in the mack-
erel dispute was between legal indeterminacy and power.
Because the argument put forward by Iceland (the feed mack-
erel take-up from Icelandic waters) was not a traditional
UNFSA sharing principle, the EU and Norway denied its rel-
evance for sharing arrangements. In that way, we can see how
the principles of the existing legal framework are a source of
power the historical fishing nations have within the negotia-
tions. The EU and Norway are able to use the “rules of the
game,” in this case, the sharing principles to their benefit.

In the years right after the shift, Norway and the EU could
evoke the historical fishing principle to question the legitima-
cy of an Icelandic share, as the principle allows them to dis-
criminate against former non-participants when allocating
fishing rights (Jrebech 2013). In that way, one of the princi-
ples from the legal framework can be used to exercise power
and maintain the status-quo, even though that principle does
not guarantee sustainable harvesting nor fair sharing (Qrebech
2013). Rather to the contrary, the historical fishing principle is
primarily based on the structure of historic fisheries and not on
ecological parameters such as geographical distribution.

All Coastal States can adhere rather opportunistically to
principles due to the legal indeterminacy of the UNCLOS
and UNFSA framework. The framework does propose shar-
ing principles, but does not explicitly state which ones should
be used and in what way, or how to establish trade-offs
(Drebech 2013). It only requires that the member states agree
on “the establishment of total allowable catches and their al-
location to Contracting Parties” (ibid. 2013: 361). As a result,
the historic fishing nations not only “control the entry condi-
tions and procedures” (ibid. 2013: 360) for those seeking to
become a Coastal State, they can also effectively bar other
Coastal States from getting a certain share when it is not based
on the criteria they are inclined to favor (Qrebech 2013). The
undetermined nature of the legislation and the principles used
for allocating the TAC provide Coastal States opportunities to
exercise power through bargaining and pressuring.

However, as our case study also demonstrates, the admit-
tance of Iceland as Coastal State changed the balance of power
between the various stakeholders (see Miller 2007 for a
similar argument in relation to the management of tuna
stocks). Because Iceland and the EU were debating the
Icelandic accession to the EU while the mackerel dispute
was going on, the dispute became linked to the accession
talks. Many respondents argued that the accession talks were
the reason why the EU began to acknowledge the Icelandic
claims in the mackerel dispute. The closer relation between
the EU and Iceland consequently weakened the coalition be-
tween Norway and the EU. It seems likely that the balance of
power between Coastal States will continue to become more
equal (Undercurrentnews 2013) with some of the less power-
ful states claiming larger shares as the shift continues (Iceland
and the Faroe Islands), and new countries also demanding
access (Greenland recently joined the mackerel fishing).

It is an established sociological insight that the extension of
social networks leads to higher interdependence between so-
cial groups, which in turn equalizes power balances (Elias
2012 [1939]). With more extensive and complex relations
the potential of the individual groups to control processes of
interaction decreases (Boonstra and De Boer 2014). The
equalization of power also leads dominant social groups to
pay more attention to the interests of subordinate groups be-
cause the former become more dependent for their own
wellbeing on the latter (see also Scott 1985).

Resolving or deepening the conflict?

Based on our results, we argue that the mackerel dispute is
currently experiencing a (re)balancing of power between the
various Coastal States due to their growing interdependence.
The old Coastal States try to preserve their previous entitle-
ments, while the newcomers propose alternative ways of shar-
ing the shifting mackerel stock. In the meantime, it is likely
that the mackerel continues its stay in the north, which in-
creases the mutual interdependence between countries. We
speculate that this standoff can develop in two ways.

If countries start to recognize their mutual interdependence,
it will become more likely that countries wish to offload re-
sponsibility for a fair distribution to a relatively independent
institution (Erikson and Parent 2007). Such institutional re-
form could mean that the current management scheme is like-
ly to become less arbitrary and more independent from the
interests of individual countries (Ruttan and Hayami 1984).
This is good news both for internal cooperation between
stakeholders and the possibility for establishing sustainable
fisheries management.

If the Coastal States fail to recognize their growing inter-
dependence, the deadlock could harden and lead countries to
intensify their fishing efforts in order to claim a larger share of
the TAC. As Homer-Dixon (1999: 107-126) argues the
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combination of intense competition over resources, lack of
clear property rights (with open access resources), negative
externalities, and scientific uncertainty can severely limit “in-
stitutional ingenuity,” i.e., the adaptation and innovation of
social institutions that can promote fair and sustainable man-
agement of natural resources. Not surprisingly, such an out-
come spells bad news for both international management of
the mackerel and consequently, a sustainable future for this
fish. There are some signs that this scenario is currently
unfolding (Génsbauer et al. 2016). With the new agreement,
Norway managed to enlarge the TAC, while limiting the ac-
cess of other Coastal States.

Conclusion

According to marine and fisheries scholars, the mackerel dis-
pute is an early exemplar of processes of global environmental
change that causally relate climate change, fish stock redistri-
butions, adaptations in fisheries, and social conflicts (Cheung
et al. 2010). Yet, in many ways, this example differs from the
cases that are usually considered to illuminate about the envi-
ronmental change-social conflict nexus. First of all, it is not a
case of violent conflict, an outcome which has been a primary
focus of previous work on the environmental change-conflict
nexus (Burke et al. 1990; Homer-Dixon 1996; Wilson and
Tisdell 2003). The social conflict in the mackerel case is better
described as a political stand-off between nation states
resulting in an absence of management agreements and con-
sequently, unsustainable fishing. Second, the stakeholders in
the mackerel dispute are high-income countries (or regions).
This stands in opposition to the economically impoverished
regions, which have been the focal point of much conflict
research (Elliott 1996, Homer-Dixon 1999, The World Bank
2000). Finally, the mackerel dispute is not a case of environ-
mental scarcity or degradation, which has been the primary
focus of conflict research related to the environment
(Elliott 1996, Homer-Dixon 1996). In fact, the biomass
of the mackerel stock increased until this year, when re-
searchers announced the first possible drop in biomass
(Undercurrentnews 2015). Inclusion of this case thus ex-
tends the scope conditions in which the environmental
change-conflict nexus can manifest itself. The conflict fea-
tures different types of countries (high-income countries),
different sorts of conflict (non-violent conflict), and differ-
ent types of environmental change (shifting abundance,
not necessarily scarcity or degradation).

The advantage of including an unconventional case, such
as the mackerel dispute, is that it enlarges the population of
potential cases, thereby opening up for a wider consideration
of the causal complexity of the environmental change-social
conflict nexus. Moreover, the consideration of cases that show
other types of environmental change and conflict can help
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honing more precise propositions about which types of envi-
ronmental change lead to which types of social conflicts. The
disadvantage of considering a wider population of cases is, of
course, that it complicates case comparison and therefore
generalization.

We navigated this dilemma in this paper by deductively
identifying a number of factors that influence social interac-
tion. These included (a) institutions, (b) power, and (c)
knowledge. We then investigated if and how these factors
worked with a study of the origin and duration of the mack-
erel dispute. Through inductive reasoning using process trac-
ing, we highlighted how stakeholders used power to influ-
ence the development and application of science.
Furthermore, with the case study, we also demonstrated
how legal indeterminacy created opportunities for stake-
holders to exercise power.

We are aware that the significance and validity of the three
factors in influencing the pathway from environmental change
to conflict will fluctuate from case to case. Indeed, social mech-
anisms are “sometimes true” (Stinchcombe 1998: 267); they
refer to certain, general patterns of causality occurring under
specific circumstances. Nonetheless, we foresee that the mech-
anisms we identified as relevant will hold explanatory value in
many other cases where there is a causal link between environ-
mental change and conflict. First, because we selected these
mechanisms due to their generic nature and their proven ex-
planatory value within the social sciences. Second, we argue
that the mere existence of the three identified contextual factors
conjoining with a particular environmental change does not
suffice to produce observed (or latent) conflict. Through com-
plex interaction, these factors reinforce each other and create
reactive feedbacks that determine the initiation and obduracy of
conflicts that will erupt when the effects of climate change will
become more visible and profound.
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