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It is an established “truth” in the literature that a company which restricts itself to
utilize existing resources without exploring new business opportunities is doomed to
fail in the long run. An underlying premise for the claim is that the competition arena is
dynamic and organized according to free competition principles. This study, however,
examines whether it is more profitable for a fishing vessel to primarily exploit existing
resources when the quota shares of the players are institutionally protected so that
there is no real competition between them. The context is Norwegian seagoing purse
seiners, which in 2005 experienced the introduction of a more market oriented individual
transferable quota (ITQ) system with some distinct modifications. The vessels in the
study were classified into strategic groups based on their exploitation versus exploration
approaches. Financial accounts covering the period 2003-2017 were collected and
analyzed to empirically address the issue. Some vessels did considerable explorative
activities in the period studied by fishing related species, investing in quotas, and in new
vessel technology. The findings suggest that firms which did not explore, but instead
exploited their existing resource base performed relatively better than their peers except
for EBITDA (earnings before interest, tax, depreciation and amortization) margin. Finally
in the paper, the findings are discussed and implications outlined.

Keywords: institutional contingency, strategic groups, purse seiners, Norway, balancing between exploitation
and exploration, regulative framework

INTRODUCTION

Why apparently successful firms vanish or diminish over time has been a core question in
strategic research for quite some time (e.g., Tushman and O'Reilly, 1996; Probst and Raisch,
2005; Kiicher et al.,, 2018). Research indicates that to survive and succeed in the long run,
companies must balance exploitation and exploration. Exploration is in this context related to
experimentation, innovation, flexibility, and divergent thinking, whereas exploitation is associated
with focus, efficiency, refinement, and implementation (e.g., March, 1991). A firms’ capability
to balance exploration and exploitation reflects how it responds to opportunities and threats in
the environment while simultaneously securing acceptable short-term performance (O’Reilly and
Tushman, 2013).
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The trade-off between exploration and exploitation is
challenging because exploring and exploiting business strategies
compete for the same scarce resources within a firm (Junni et al.,
2013). Firms have a tendency to tilt toward exploitation rather
than exploration when prioritizing between the two. A reason for
this can be found in a firm’s preference for short-term success
over the uncertainty of future exploring outcomes (March, 1991).
A downside of leaning too much on exploitation can be that the
firm becomes vulnerable to changes in its business environment.
This may especially be the case when a firm faces revolutionary
change, turning from existing products, markets, technologies, or
institutions, to radically new ones (Raisch and Birkinshaw, 2008).
On the other hand, too extensive exploration can lead to endless
searches for change that the firm does not manage to capitalize
on (Levinthal and March, 1993). The tensions between the two
have been described as the “exploitation-exploration” dilemma
of a firm (e.g., Prange and Schlegelmilch, 2009).

The need to engage in both exploration and exploitation, and
to what degree the firm should engage in each, is influenced by
the rivalry and competitive intensity of the industry (Auh and
Menguc, 2005). Balancing exploration and exploitation seems to
be more rewarding for high tech firms, firms in service industries,
and firms that are exposed to dynamic environments (Volberda
and Lewin, 2003; Simsek et al., 2009; Junni et al., 2013). In an
environment of low competition and low change intensity, a
firm can succeed by mainly exploiting existing resources and
capabilities (Probst et al., 2011; O'Reilly and Tushman, 2013). In
a market place sheltered from competition, and with no radical
changes spotted in foreseeable future, firms might perform better
with a low degree of exploration. However, a firm can get caught
up in a “competency trap” that stems from the structural and
cultural inertia that arises when it becomes larger and older
(Levitt and March, 1988). Both the knowledge base and the
resources of a firm may have become so specialized that change is
hard to achieve because it lacks the capabilities to recognize and
implement changes. This inertia can cause the factors that made
the firm successful in the first place to be a hindrance for change
and future success (Tushman and O’Reilly, 1996; Volberda and
Lewin, 2003).

Scholars have requested more studies of the effect of
environmental factors when balancing exploitation-exploration
(Raisch and Birkinshaw, 2008; Simsek et al., 2009; Junni et al.,
2013). Insights about contingencies effects are still rare in the
literature, albeit a potent source of future theory building (Fourné
et al., 2019). Such an avenue of research also has the potential
to create new managerial insights (ibid.). This study responds
to a call for increased recognition of contingencies that serve
as boundary conditions of strategic choices and performance
of firms (e.g., Gupta et al., 2006). Moreover, the study follows
Lavie et al’s (2010, p. 142) advice to “systematically study
the antecedents to exploration-exploitation.” Thus, bringing
institutions to the forefront of the strategy literature research
agenda is the main theoretical contribution of this paper.

The Norwegian seagoing purse-seine fleet is chosen as the
empirical context of this study, and to investigate thereby the
long-term relationship between fishing vessels exploitation and
exploration strategies and their subsequent performance is at

the core of this work. The fleet operates under an individual
fishing quota (ITQ) regime, and is a subsidy-free limited entry
fishery. This industry is particularly interesting in an institutional
perspective; firstly because the institutions surrounding the
industry clearly limits the actors’ strategic room to maneuver.
On the other hand, and secondly, the same institutions strongly
protect the strategic position of the players from outside
intruders, and also efficiently block the rivalry between them.

In the following section, a tentative theoretical framework is
developed which guides this inquiry. Thereafter, the institutional
context of the study is described. Next, the research design and
method is explained and findings are presented. Finally, results
and implications are discussed.

THEORY

Tushman and O’Reilly(1996, p. 11) state that: “Almost all
successful organizations evolve through relatively long periods
of incremental change punctuated by environmental shifts and
revolutionary change.” When a firm’s business environment is
disrupted by revolutionary change, the conditions in which
the firm has succeeded are altered. The changes can, for
instance, be driven by new technology, rougher competition,
or institutional change. Only few firms manage to adapt and
succeed in radically altered environments (ibid.). A central
premise for the exploration-exploitation framework concerns the
tradeoffs between the two (March, 1991). When choosing to
support exploration, resources are allocated toward development
of activities, knowledge, and capabilities that are meant to gain
future performance (Lavie et al., 2010). These resources could
alternatively be used to achieve better economic performance at
the present time.

Separating exploration and exploitation and how it is done
has been debated extensively in the literature (e.g., Gupta et al,,
2006; Lavie et al, 2010). Lavie et al. (2010) in their study
suggest that exploration and exploitation should be considered
a continuum of behaviors, and not discrete choices, because
exploration and exploitation are often a matter of degree. Firms’
transition from exploitation to exploration and vice versa over
time, and the capability of gaining new knowledge will often
be rooted in the existing knowledge base of the firm (ibid.).
Besides the sliding alteration between the two, exploration
versus exploitation is relative regarding the degree of “newness.”
“Certain knowledge, technology, or markets may be new to
one organization but familiar to another. Consequently, “one
organization’s exploration may be considered exploitation by
another” (Lavie et al., 2010, p. 115). In the present study, the
criteria used to classify the purse seine vessels was whether they
fished blue whiting or not. The exploiting vessels had chosen
not to fish blue whiting but focus on fishing traditional pelagic
species such as herring, mackerel and capelin using a purse
seine. The exploring vessels had, on the other hand, chosen
to add blue whiting to their traditional pelagic fishery. To
catch blue whiting required the vessel owner to explore new
technologies such as rigging for trawl in addition to purse seine,
and often to invest in a larger and newer vessels with increased
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engine power. Furthermore, to fish the new species also involved
buying blue whiting quota shares. Investing in new technology
and capabilities of catching new species requires building new
knowledge and expertise in the individual firms, in addition to
requiring substantial financial resources.

Natural resource-based industries are designed and framed by
institutions. For example, total allowable catch (TAC) regulations
are key instruments in the management of all financially valuable
fish stocks in the Barents and the Norwegian Seas (Sandberg
et al., 1998). Moreover, the race to fish is curbed by institutional
arrangements such as catch shares. When catch shares as ITQ’s
are introduced in a fishery, these are protected from rivals
(Grafton, 1996; Arnason, 2005). Accordingly, the ITQ institution
may have a decisive impact on whether a fishing vessel finds it
more financially attractive to utilize existing vessels and quotas
than exploring related fisheries, new technological opportunities
or new opportunities arising in the quota market. Figure 1
presents the tentative theoretical framework of the study.

Figure 1 illustrates a contingency model of the relationship
between fishing vessels strategic choises (exploitation versus
exploration) and their expected long-term performance. In the
model, the relationship is contingent upon the institutional
design of the competition arena. If the catch shares of vessels
are institutionally protected, there will be no race to fish (e.g.,
Birkenbach et al., 2017). Accordingly, this study anticipates
that it will be more profitable to exploit existing resources
and capabilities than to explore new business opportunities.
However, if there is free competition in the competition arena,
the relationship between the strategic approach chosen and
performance may be otherwise.

The research design chosen is a theoretically motivated
comparative case study. Fishing vessels are the unit of analysis,
and the two cases consists of two strategic vessel groups, which
fish the same species (primarily herring, mackerel, and capelin),
and use the same catch technology (purse seining). Furthermore,
the vessels have chosen two different strategies, one of which
is “pure” exploitation, and the other is a hybrid strategy in
which they also do exploration by fishing another species (blue
whiting). To uncover the long-term effects of the two different
strategic approaches, a longitudinal research design is chosen.
When comparing the performance of the two strategic groups
over time, this study hopefully can find indications on the
performance effect of engaging in exploitation only versus also
doing exploration for a fishing vessel. The institutional context of
the study is presented in the next section.

Fishing vessels emphasis of
exploration versus
exploitation

Institutional design of the ]

Fishing vessels long term
performance

competition arena

FIGURE 1 | The tentative theoretical framework guiding this work.

SECURING THE REVENUE FROM
FISHING THROUGH INSTITUTIONS

Norwegian seagoing pelagic seiners constitute the empirical
context of this study. The most valuable pelagic species fished
is herring and mackerel. After the national TAC is set through
international agreements, it is distributed to different Norwegian
pelagic vessel groups as group quotas (Bjorndal and Ekerhovd,
2014). In addition to seagoing purse seiners, groups of pelagic
trawlers, coastal pelagic boats, and purse seiners without
concession also exist. The group quotas are further distributed
to the vessels within the groups based on their quota holdings.
Approximately 2/3 of the TAC goes to the group quota of
seagoing purse seiners. This group consists of purse seiners over
90 feet or those having a load capacity over 1,500 hl. The entire
population of the seagoing purse seiner group in 2015 included
78 vessels (Iversen et al., 2018).

Securing the Revenue of the Industry
Through TAC-Regulations

To secure the revenue base of the Norwegian pelagic industry,
the fishery has, throughout the study period, been successfully
regulated by annual TACs. Left axis of Figure 2 measures the
revenue by species (stacked bars) by all Norwegian pelagic vessels
that are longer than 28 m. Furthermore, right axis measures the
total catch volume of all species (dashed line).

During the period covered, revenues from the seagoing pelagic
vessel group have increased from NOK 3 billion in 2003 to NOK
5 billion in 2017 (left axis in Figure 2). This corresponds to an
annual revenue growth rate of 3.5%. Revenues peaked in 2011
at NOK 6 billion. However, in the same period, the total catch
volume of all pelagic species has declined from 1.6 billion kilos in
2003 to 1.3 billion kilos in 2017. This corresponds to an average
annual decline in catch volume of 1.5%. When revenues have
increased despite a decrease in volume, this can be explained by
an increase in prices of pelagic products. Part of the price increase
is due to an increase in the proportion of products that go to
human consumption. The fact that the Norwegian currency has
depreciated relative to dollars and euros in recent years is another
important contributor to the price increase experienced by the
Norwegian players (European Central Bank, 2020).

Securing the Revenue of the Vessels

Through ITQ-Regulations

In 1972, after the collapse of the Norwegian herring fishery, all
vessels catch volumes were limited. Additionally, a license was
required to restrict new vessels from entering the fishery. Norway
does not manage its fisheries officially by individual transferable
quotas (ITQ’s), but in reality, the applied ITQ system has many
similarities with an ITQ system (e.g., Hannesson, 2013; Asche
etal., 2014; Standal and Hersoug, 2014; Johnsen and Jentoft, 2018;
Standal and Asche, 2018). Thus, a pelagic quota consists of a
“package” that gives a Norwegian seagoing purse seiner the right
to catch a certain volume of herring, mackerel, and capelin. Even
before 2005 quotas had been traded. However, in 2005, a more
market oriented and flexible “structural” quota (SQ) system was
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FIGURE 2 | Left axis: Revenue in billion NOK of pelagic species of vessels >28 m. Right axis: Total catch in billion kilos of pelagic species of vessels >28 m.
Source: Norges Sildesalgslag (https://www.sildelaget.no).

introduced. The original quota of the vessel, which was awarded
gratis by the state to those vessels participating in the fishery
when it was closed, is described as a base quota (BQs). When
a BQ is being traded, it has been, after 2005 converted to a
structural quota (SQ). The predecessor to the structural quota
system was a more rigid individual vessel quota system (IVQ)
(Johnsen and Jentoft, 2018).

A purse seine owner with Norwegian citizenship can buy
another vessel in the same vessel group, transfer the quota from
the bought vessel, decommission the bought vessel, and keep the
transferred quota for a limited number of years, for example 20.
Quotas sold are curtailed by a certain proportion. The truncated
portion is redistributed to the vessel group. A vessel owner can
buy and transfer quotas only up to a certain limit. If an owner
has more quotas than he can fish with his active vessel, then he
can apply for a permit to split and sell it. Once the limited time
period is over, the quota is supposed to go back to the group and
be redistributed on a permanent basis to the remaining vessels in
the seagoing purse seiner group. Thus, all vessels in the group will
get more quotas.

In the seagoing purse seine group, there is one national market
with regional boundaries and specific restrictions involved
(Standal and Hersoug, 2014). There is a certain curtailment of
the quota depending upon which county the quota is transferred
to. These measures are intended to limit regional concentration
of fishing capacity and operations. Finally, there are substantial
legal barriers to entry into the fishery in the form of license
requirements, nationality requirements, residency requirements,

and vessel requirements (Sergard et al, 2018). To sum up,
the ITQ system outlined provides an institutional protection of
the vessels” catch shares from their rivals. Moreover, it protects
the incumbent vessels from outside intruders.

DEVELOPMENT OF EMPIRICAL
HYPOTHESIS

In this section, an empirical hypothesis is developed relating to
the performance effect of a vessel pursuing an exploitation versus
an exploration business strategy.

Exploring Opportunities Arising in
Related Fisheries
Catches of blue whiting have increased rapidly since 1998
(Bjorndal and Ekerhovd, 2014). In some years during the
study period, Norwegian seagoing vessels have been fishing a
substantial volume of blue whiting (see Figure 1). Blue Whiting
is a small fish in the cod family, and is characterized as an
oceanic, semi-pelagic species (Standal, 2006). The population
has a considerable dissemination covering major areas of the
north-east Atlantic. The species is numerous, and for a time blue
whiting was one of the largest fisheries in the North East Atlantic
(Bjorndal and Ekerhovd, 2014).

However, the coastal states that are involved in the blue
whiting fishery have had trouble agreeing on the distribution of
the TAC of the migrating blue whiting stock. Thus, the stock

Frontiers in Marine Science | www.frontiersin.org

June 2020 | Volume 7 | Article 436


https://www.sildelaget.no
https://www.frontiersin.org/journals/marine-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/marine-science#articles

Hannevig and Bertheussen

The Exploitation-Exploration Dilemma

has been overexploited (Standal, 2006). Until 2005, there was a
de facto free fishing for blue whiting (Bjorndal and Ekerhovd,
2014). For some seagoing vessels that were fishing for mackerel
and herring, it appeared to be an attractive strategy to expand into
blue whiting fishing in order to reap economics of scope (Standal,
2006). Blue whiting is mainly caught by trawl, not purse seine
like herring and mackerel. Furthermore, blue whiting is found
in deep waters further off shore than the other pelagic species.
Norwegian vessels participating in blue whiting fishing therefore
need high engine power and a large load capacity to minimize the
number of trips, and thus the transaction costs to the rough far-
distant blue whiting fishing waters (Standal, 2006; Bjerndal and
Ekerhovd, 2014).

Exploring Opportunities Arising in the
Quota Market

In strategic factor markets, firms can buy and sell resources in
order to implement their strategies (Barney, 1986). However, if
the cost of strategy implementation is greater than the returns
obtained, a firm will not create above normal economic profit. If
strategic factor markets are perfectly competitive, the full value
of the resources will be discounted when purchased. Accordingly,
vessels will only obtain normal returns from purchasing strategic
resources as, e.g., quotas in a perfect (quota) market. In an
imperfect quota market, however, an obvious motive to invest
is that the quota investment is regarded as profitable in itself.
If a buyer has excess catch capacity and high expectations of
the future, he/she may buy the quota at a steep price. On the
other hand, a firm which wants to exit the industry, perhaps
because it is less efficient than its rivals or because of a generation
change, may have lowered the future expectations of the fishery
and subsequently charge a lower price than the market price for
the quotas sold (ibid.). If so, the buyer of the quota will reap the
future economic benefit of the quota transaction.

When investing in quotas, both costs and revenues are
affected. A larger quota results in a larger catch, which will
give rise to higher revenues. Larger catches can also enable a
firm to better exploit economics of scale and thus reduce costs
(Nostbakken, 2012). Moreover, transaction costs for both the
seller and buyer can decrease when the vessel delivers large
catches (Hannesson, 2016).

Exploring New Technological
Opportunities

A firm will invest in new vessel technology to become more
efficient and profitable. Fishing vessel firms can also invest in
better technological equipment to improve the working days and
safety of the crew and thereby attract more skilled fishermen.
This can, however, lead to over-investment in capital. The effect
may be reinforced by tax subsidies (Townsend, 1985). Moreover,
technology that is available and purchased in an open market can
hardly give a firm any competitive advantage as it can easily be
imitated by rivals (Barney, 1986). However, the way the vessel is
used to harvest the quota available can give rise to a competitive
advantage and above-normal profit (Barney, 1991). The same
goes for the culture of the crew, their fishing practices, and the

relationships between fishermen and the skipper (Vazquez-Rowe
and Tyedmers, 2013). The most efficient purse seiners are the
ones who use the shortest time to fill their quotas, as long as the
product quality is not impaired, and thereby affect the market
price obtained. The market prices are set in electronic auctions
with no product inspections and conducted on a first-price,
sealed-bid basis (Sogn-Grundvég et al.,, 2019). Furthermore, a
vessel is expected to have large catch capacity and modern capture
and storage technology. Such a vessel could also have lower
transaction costs (Williamson, 1981) than a vessel based on old
and less efficient fishing technology. For a ship who is harvesting
a natural resource, the possibility of cost-effective fishing may
only exist for brief periods of the year (Hermansen and Dreyer,
2010). In this case, it is important for the vessel to have sufficient
and efficient catch capacity to exploit those brief time windows
when they are open.

Within an ITQ management system, adapting the catch
capacity to the quota base is a central strategic decision for the
individual fishing vessel firm (Iversen et al., 2018; Bertheussen
et al.,, 2020). The size of the quota and the catch capacity of
the vessel must be aligned for a firm to operate efficiently,
and a mismatch will incur an economic loss on the company.
Consequently, quota investments are expected to be followed up
with more vessel investments so that the two investment types
support each other in a balanced way. However, the vast majority
of purse seiners have many open days for fishing at specific
periods of the year; i.e., they dispose of free fishing capacity. The
quality of the different species varies over the year due to the
migration-, feeding-, and mating pattern. This restricts the fleet
from catching their quotas all year round. Despite these seasonal
restrictions, there still is overcapacity in the fleet (Bertheussen
etal., 2020). Thus, larger quotas entail very little increase in other
costs, excluding the crews’ share of the catch. It is therefore rarely
necessary for a vessel owner to invest in more catch capacity
when investing in quotas. An exception is when a vessel invests
in blue whiting quotas. In doing so it must be able to use both
trawl and purse seine. The BQ always contains pelagic species
such as herring and mackerel that is caught by purse seine, while
blue whiting is caught by trawl. Such exploration demand a vessel
that are rigged for both trawl and purse seine. Both rebuilding or
buying a new vessel for this purpose requires large investments.

Exploiting Existing Resources and
Capabilities

Some vessel firms in the industry may have chosen not to
buy additional quotas, and rather kept on economizing with
quotas received for free (Bertheussen and Vassdal, 2019). One
reason is that they may not have found it profitable to buy
additional quotas in the market place in order to expand their
business (Barney, 1986). Firms which have neither bought quotas
nor vessels apparently have a rather risk adverse attitude and
reactive strategic approach toward their position in the industry
(Spanos and Lioukas, 2001). Accordingly, these firms seem to
follow an exploitation strategy as they appear to be satisfied
with their original quota base and existing (old) vessel. These
firms exploit existing resources, and develop their business
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through refinement and by improving existing routines and
assets (Gupta et al., 2006).

An alternative motive for not investing in either quota or
vessels might be that these firms are planning a future exit from
the industry, for example in connection with a generational
change. If so, their main focus may be to maintain their
institutionally sheltered position until they eventually decide to
exit the industry (Nestbakken, 2012). When there is an old
written off vessel in the accounts, the quota may be perceived as
even more attractive by potential buyers, as they then purchase
a “clean” quota as far as you can get it in the Norwegian ITQ-
system. Finally, a last reason for a vessel owner not to buy a quota
is having a long-term perspective. When a vessel buys additional
quotas, it can only utilize SQs for a limited time period before
it is reversed to the general group quota share and partitioned
between all the vessels in the group.

The exploiting vessels possess valuable intangible assets
(fishing quotas) that are invisible in their balance sheets because
they have received them for free and they have not yet been
subject to a market transaction. Thus, the input generated
biologically by the fish stock has essentially a zero cost in the
vessels income statements. Moreover, these firms dispose of (old)
vessels which are more or less written off in their accounts.
Nevertheless, the relatively old boat, its fishing equipment, and
crew are still capable of capturing the quota available. The vessels
in this strategic group have expectedly gained a significant cost
advantage relative to its peers (Bertheussen and Vassdal, 2019).

Empirical Hypothesis
Based on the discussions in this section, the following empirical
hypothesis is posited in this study:

HI: In a fishery where vessels quota shares are institutionally
protected, exploiting vessels’ perform better than vessels both
exploiting and exploring.

MATERIALS AND METHODS

Research Design
The research design of the empirical study outlined in this article
requires in-depth knowledge of the emphasis of exploitation-
exploration strategies implemented by the vessels. The design
also requires valid and reliable performance measures. Finally,
a dataset of representative firms over a period covering the
introduction and long term use of an ITQ-like management
regime is needed. In this context, a period of 15 years (2003-
2017) is considered sufficient in order to study how vessels have
strategically adapted their fishing activities to an ITQ system.
Strategic theory requires in-depth knowledge of the
competitive arena being studied (Rumelt, 1991). It is important
that the environment is as similar as possible for the companies
that are compared. By focusing on one single industry, it is
possible to control for industry impact (Miller and Shamsie,
1996) which, according to Porter (1980), is crucial for the firms’
profitability. The resource-based view on strategy, on the other
hand, requires good measures of firms individual resource

positions (Dreyer and Grenhaug, 2004). Previous empirical
studies utilizing this perspective have often been of the case study
(Barney and Clark, 2007). However, the literature recommends
a comparative design to avoid the weaknesses of case analyses
(Reed and DeFillippi, 1990). In this study, a sample consisting of
most of the population of the Norwegian seagoing purse seiners
is included to disclose the link between different exploitation-
exploration strategies and vessels’ performance. The population
was split into two strategic groups in line with their emphasis
of an exploitation-exploration approach. Finally, the financial
performance of the two groups was compared in order to disclose
whether there is a relationship between exploitation-exploration
strategies and vessels profitability. The research design can be
modeled as follows:

Long-term performance effects of exploiting and exploring
vessels —Long-term performance effects of exploiting vessels

= Long-term performance effects from exploring activities

Unit of Analysis

The vessel, which is a strategic business unit (SBU), is the unit of
analysis in the present study. The validity of the comparison of
vessels profitability is highest when vessels are similar (Richard
et al, 2009). This study therefore chose an industry of similar
vessels, which is the Norwegian purse seines fleet. None of these
vessels are either vertically or horizontally integrated with other
SBUs such as processing, sales, or non-fishery SBUs. Furthermore,
according to the Norwegian Participation Act (2013, $§6), a
fisherman must have been actively fishing for at least three
of the past 5 years to be allowed to own a fishing vessel.
Consequently, all Norwegian purse seiners are owned by active
Norwegian fishermen (Johnsen and Jentoft, 2018). Further, to
prevent concentration of quotas on a few vessels, there is a quota
ceiling for each vessel in Norway of 850 quota units (so-called
“base tons”) at present, which represents approximately 2% of the
TAC share. The quota basis of the largest vessel in the industry is
less than three times the quota basis of the smallest vessel.

To sum up, the Norwegian purse seiners are comparable in
scale. As a result, it is reasonable to claim that, in the research
context chosen, the validity of the comparison of the vessels
performance is high (Richard et al., 2009).

Sample and Data Collection

Fisheries management objectives generally include improving
economic performance. Nevertheless, vessel profitability data
to assess this is often unavailable as managers of relatively
few fisheries collect such information, or they collect it only
sporadically (Pascoe et al, 2019). However, the Norwegian
Directorate of Fisheries requires most fishing companies to report
income and cost data annually per vessel. Furthermore, physical
catch data must be reported per fish species, the number of man-
years used on the vessel, the number of operating days per vessel,
and so on. This study has gained access to this unique dataset, and
bases all its analysis on it.

For this study, management accounts of most of the
Norwegian purse seiners were analyzed (see the two rightmost
columns in Table 2). A number of studies have shown that
extraordinary firm or vessel performance can be partly explained
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by random events and that this may vary widely in a short or
medium perspective (Jacobson, 1988). To avoid a snapshot of
the profitability of the sample vessels, the analysis period extend
over 15 years. Accordingly, management accounts were collected
for the years 2003-2017. The period covers the introduction of
the Norwegian ITQ system in 2005. The final database has 952
observations (accounting years) with 74 vessels participating in
2003 gradually decreasing to 56 vessels in 2017 (see Table 2).

Classification of Vessels Into Strategic
Groups

The vessels in the sample were classified into two strategic groups
based on their main emphasis of exploitation versus exploration
business strategy. The criterion applied to include a vessel into a
specific group is outlined in Table 1.

Table 3 shows typical characteristics of the two different vessel
groups in relation to the fishing effort employed.

TABLE 1 | Classification criterion for the separation of the sample into
strategic groups.

Criterion description Strategic group

This group focuses their fishing activities on the traditional Exploiting
species of herring, mackerel and capelin using purse seine.

This group takes a more flexible approach by catching blue  Exploiting and
whiting in addition to the traditional pelagic species exploring

described above. It requires a vessel to also use trawl,
upgrade the vessel technology (load capacity and engine
power) to support blue whiting trawling, and invest in blue
whiting quota shares (for more details on the differences
between the two groups, see Table 3).

Based on the criterion outlined in Table 1, the vessels were allocated to the
strategic groups as shown in Table 2.

TABLE 2 | Number of vessels classified into the sample of strategic groups
per financial year.

Year Exploiting and Exploiting Total sample Total
exploring population*

2003 44 30 74 89
2004 47 19 66 88
2005 51 21 72 87
2006 45 18 63 85
2007 41 20 61 83
2008 51 19 70 80
2009 48 17 65 80
2010 48 18 66 80
2011 45 20 65 80
2012 42 16 58 80
2013 40 17 57 79
2014 45 15 60 79
2015 41 17 58 78
2016 46 15 61 n/a
2017 42 14 56 n/a
Total 676 276 952

*Source: Iversen et al. (2018). n/a = not available.

Table 3 shows that the exploiting and exploring group has
invested in significant larger, more powerful and newer vessels
(3a, 3b, and 3c). The difference in vessel size (3a) has increased
during the time period, whereas the exploiting and exploring
vessels has constantly used almost twice the engine power of the
exploiters (3b). Moreover, the difference in vessel age (3¢) has
declined slightly over the years. The two vessel groups operate
their ships with approximately the same crew size (see table note).
The exploiting group has, however, significantly less operating
days (3d) than their peers. The difference is strongly related to
how well the blue whiting fishery is. Thus, the difference was
quite small in 2009-2012 when the quotas of blue whiting was
lesser (see Figure 2). The more exploring vessel group holds
significantly more quota units (3e and 3f) than the exploiters.
The difference of base quota (3e) has been stable, whereas the
difference in structural quota (3f) has increased in favor of the
more exploring boats. Note too that the blue whiting quota of
the exploiting and exploring vessels is not specified as this quota
unit measure is not comparable with base quotas and structural
quota units. The exploiting and exploring vessel group has not
only invested more in absolute catch capacity (3a and 3b) and
quota holdings (3e and 3f), but also relatively per quota unit (3g
and 3h), which is the scarce production factor in the fishery. The
overall impression is that Table 3 shows a picture of two vessel
groups that are quite stably different.

Measuring Performance

The aim of this study is to explain variations in input
(fishing) effort and performance among fishing vessels that have
implemented different exploitation-exploration strategies. The
15-year long time period used also includes the implementation
of the tradable ITQ-regulation system in Norwegian pelagic
fisheries in 2005. It is of particular interest to study vessels
strategic behavior over time in a population like this, because the
adaption process to the new regime is not necessarily rapid. Thus,
the effects of different strategic approaches may not be quickly
visible. As disclosed by the rightmost column of Table 2 (Total
population), the industry structure has been relative stable in the
study period. In such a setting, there is a particular need for
a long-term study, as prospects will then be better to uncover
which strategic approaches may explain variability in vessels’
input effort and output.

Performance is a multidimensional concept, and can, for
example, be measured by firm profitability, growth, or market
share. Performance can also be measured using non-financial
goals, such as flexibility and quality (Dreyer and Grenhaug,
2004). This study applies multiple performance measures. One
operationalized dependent variable is vessels’ return on assets
(ROA). Tt is calculated as Net Income/Total Assets based on book
values. ROA includes the total activity of the vessel, and enables
comparing vessels of different sizes (Magni, 2009; Penman, 2013).

The wealth increase that has taken place among all players
in the industry as a result of significant increases in quota
prices during the study period (Hannesson, 2016; Flaaten et al.,
2017), is not reflected in ROA calculations based on book values.
Accordingly, other performance measures which do not apply the
book value of balance sheet data supplement ROA calculations,
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TABLE 3 | Yearly and mean fishing effort of the two vessel groups.

3a Vessel size (gross ton-1969) 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Mean
Exploiting and exploring vessels 1,666 1,659 1,771 1,784 1,815 1,764 1,889 1,790 1,888 1,939 1,934 1,983 1,989 2,028 2,184 1,872
Exploiting vessels 912 897 936 958 995 958 950 1,012 975 1,071 1,055 1,070 1,152 1,165 1,107 1,014
Difference 754 762 835 826 820 806 939 778 913 869 880 913 837 863 1,077 858
3b Vessel engine power (hp)

Exploiting and exploring vessels 5,053 5,007 5,461 5,353 5,286 5,458 5,694 5,482 5,712 5,740 5,632 5,390 5,680 5,632 5,685 5,478
Exploiting vessels 2,487 2,455 2,591 2,800 2,964 2,950 3,075 2,971 2,911 3,158 3,171 3,234 3,233 3,323 3,144 2,964
Difference 2,566 2,551 2,870 2,653 2,322 2,508 2,619 2,511 2,801 2,682 2,462 2,156 2,447 2,209 2,541 2,518
3c Vessel age (year)

Exploiting and exploring vessels 9.9 8.5 9.0 8.9 9.6 1.1 1.0 13.7 13.3 14.4 13.5 14.2 13.8 13.9 14.0 1.9
Exploiting vessels 25.4 26.7 24.7 22.8 221 23.4 25.9 25.4 24.7 23.2 23.4 24.7 21.5 24.2 24.2 241
Difference —15.5 —18.2 —15.6 —13.9 —12.5 —12.3 —14.9 —11.7 —11.4 -8.8 -9.9 —10.6 —7.7 —10.3 —-10.2 —12.2
3d Vessel operating days*

Exploiting and exploring vessels 296.2 279.5 240.6 207.6 216.6 207.2 209.9 201.4 177.8 174.0 171.8 193.1 197.7 163.8 174.7 207.4
Exploiting vessels 2411 200.2 183.7 158.6 170.0 176.8 207.8 179.7 163.6 149.0 141.4 127.2 131.2 110.9 148.4 166.0
Difference 55.1 79.4 56.9 49.0 46.7 30.4 2.1 21.8 14.2 25.0 30.4 65.9 66.5 52.9 26.3 41.5
Base quota n
Exploiting and exploring vessels 449 444 445 446 445 441 448 446 450 452 450 445 441 440 441 445
Exploiting vessels 378 376 376 379 394 379 373 381 385 387 375 390 385 391 380 382
Difference 71 68 68 67 50 62 76 65 65 65 75 55 57 49 61 64
3f Structural quota (in base quota units)

Exploiting and exploring vessels 172 149 161 148 143 149 159 153 157 144 146 147 159 163 167 154
Exploiting vessels 140 112 127 83 83 100 107 107 78 88 91 85 90 97 90 99
Difference 32 37 35 65 60 49 52 46 79 55 55 63 68 66 77 56
3g Calculated gross tons per quota unit

Exploiting and exploring vessels 2.68 2.80 2.92 3.01 3.09 2.99 3.11 2.99 3.11 3.25 3.25 3.35 3.31 3.36 3.59 3.1
Exploiting vessels 1.76 1.84 1.86 2.07 2.08 2.00 1.98 2.07 2.11 2.25 2.26 2.25 2.43 2.39 2.35 2.1
Difference 0.9 1.0 1.1 0.9 1.0 1.0 1.1 0.9 1.0 1.0 1.0 1.1 0.9 1.0 1.2 1.0
3h Calculated engine power per quota unit

Exploiting and exploring vessels 8.13 8.45 9.01 9.02 8.99 9.24 9.38 9.15 9.42 9.63 9.46 9.10 9.47 9.18 9.34 9.1
Exploiting vessels 4.80 5.04 5.15 6.06 6.20 6.15 6.41 6.09 6.29 6.64 6.81 6.81 6.81 6.81 6.68 6.2
Difference 3.3 34 3.9 3.0 2.8 3.1 3.0 3.1 3.1 3.0 2.7 2.3 2.7 2.4 2.7 2.9
Sample n
Exploiting and exploring vessels 44 47 51 45 41 51 48 48 45 42 40 45 41 46 42 676
Exploiting vessels 30 19 21 18 20 19 17 18 20 16 17 15 17 15 14 276

*The crew size of both vessel groups constitutes about 10 full-time equivalent man-years and does not differ much during the period studied.
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such as EBITDA (Earnings Before Interest, Tax, Depreciation and
Amortization) margin and revenue growth. In the next section,
findings are presented.

FINDINGS

In this section, the empirical findings of the study are presented.
The hypothesis raised in the study stated:

HI: In a fishery where vessels quota shares are institutionally
protected, exploiting vessels’ perform better than vessels both
exploiting and exploring.

Table 4 outlines key variables, which describe the performance
of the pelagic vessels in the two strategic groups studied.

This is equivalent to a mean annual growth rate of 2.5%
for the exploiting and exploring vessels and 3.3% for the
exploiting vessels.

The exploiting vessels has performed financially better (ROA)
than their peers consistently over time (4a). The more exploring
vessels performed best in 2007 and marginally better in 2013
(0.3%). However, in the 13 other years of the study period, the
exploiters achieved the highest ROA. The picture was otherwise
when it comes to EBITDA (4b). Here, the explorers obtained
the best results for ten out of 15-years. The revenue difference
between the two strategic groups (4c) has been remarkably
stable at twenty million NOK a year in favor of the explorers.
Nevertheless, the annual growth rate has been higher for the
exploiting group (3.3% versus 2.5%), which had a relatively
low revenue starting point in 2003. To sum up, it seems
appropriate to conclude that the findings in Table 4 provide
conditional support for H1.

DISCUSSION

The present study investigates the relationship between fishing
vessels exploitation-exploration strategies and their long-term
economic performance conditional that the vessels operate
under an ITQ management regime. The vessels in the chosen
industry, the Norwegian seagoing purse-seine fleet, were subject
to a significant institutional intervention with the introduction
of an ITQ management system at the beginning of the 15-
year period covered in the study. The empirical investigation
started by separating the sample of 952 vessel financial years
(ca. 80% of the population in 2013-2017) into two strategic
groups, based on the their relative emphasis on exploitation
versus exploration. Accordingly, 676 vessel/years were classified
as exploiting and exploring, whereas 276 vessel/years were
classified as exploiting (see Table 2). Consequently, the exploiting
and exploring strategic approach was dominant among the
vessels in the sample.

Vessel Performance

The hypothesis (H1) raised in this study was that in a
fishery where vessels quota shares are institutionally protected,
exploiting vessels perform better than vessels both exploiting

TABLE 4 | Performance differences of the two strategic vessel groups in the seagoing Norwegian purse-seine fleet in the period 2003-2017.

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Mean

2003

4a ROA

8.6%
10.7%
—-2.1%

5.9%
10.6%
—4.8%

8.8%
12.8%
—4.0%

6.4%
8.1%
—1.7%

5.0%

6.4%
—1.4%

5.6%
5.3%
0.3%

7.5%
11.7%
—4.2%

15.7%
19.4%
-3.8%

11.5%
14.7%
—-3.2%

8.1%

9.2%
—1.1%

8.3%
8.6%
-0.3%

8.8%
7.2%

8.2%
9.1%

—0.9%

12.3%
17.8%
-5.5%

9.3%
13.0%
—3.8%

6.0%

6.7%
-0.7%

Exploiting and exploring vessels

Exploiting vessels

Difference’

1.6%

4b EBITDA margin

36.3%
33.8%

36.6%
35.8%

41.2%

42.7%
—1.5%

34.3%
37.6%
—-3.3%

32.0%

32.0%
-0.1%

33.8%
31.6%

36.2%

37.9%
—1.7%

44.7%
39.9%

38.7%
35.6%

36.3%
28.5%

36.7%
30.7%

33.6%
29.6%

35.1%
32.2%
2.9%

37.6%

38.5%
—1.0%

34.8%
34.0%

31.3%
26.1%

Exploiting and exploring vessels

Exploiting vessels

Difference’

2.5%

0.9%

2.2%

4.8%

6.1% 7.8% 3.1%

4.0%

0.8%

5.3%

Growth?

4c Revenue (million NOK)
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and exploring. This hypothesis is supported by finding 4a in
Table 4, as the exploiting vessel group’s long term ROA was
significantly better than that of other strategic group. The
exploiting group achieved an annual mean ROA of 10.7% before
tax in the 15-year period studied, versus 8.6% of the exploiting
and exploring vessel group.

Distinctive resources and capabilities are required to achieve
superior performance relative to peers. This is dependent on an
actor having something unique, which competitors find difficult
to imitate (Barney et al., 2011). For a fishing vessel, it may for
example be easier to make extraordinary profit based on quotas
which they have received for free by the authorities by being
in the right place at the right historical point of time (Barney,
1986). This vessel group which had more moderately invested in
quotas (see 3f in Table 3) and also in the vessel (see 3a and 3b in
Table 3) had smaller intangible and tangible assets entered into
its balance sheets. Consequently, the modest amount invested
in assets affected the magnitude of its ROA (see 4a in Table 4).
Thus, the most profitable strategic group kept on economizing
with a larger share of the quota holding received for free as the
ratio 3e¢/3d in Table 3 is 0.26 for exploiting vessels versus 0.35
for exploring and exploiting vessels. The findings are supported
by Bertheussen and Vassdal (2019) and Junni et al. (2013), but in
contrast to the study by Auh and Menguc (2005), who examined
the moderating role of competitive intensity on exploiting and
exploring firms” economic performance.

There are probable several reasons why the exploiting vessel
group to a lesser extent chose to participate in the “quota race”
and the “renewal of vessel race” taking place in the industry.
One obvious explanation is that they found it more profitable to
invest strategically neither in quotas nor in a new fishing boat
because their quota base and catch capacity were well tuned
at the outset (Bertheussen et al,, 2020). If they have assessed
the market prices on quotas too expensive (Hannesson, 2016),
they may also not have found it economically tempting to
invest in a new or upgraded vessel. Weninger and Just (2002)
argue that uncertain, costly, and irreversible investments in a
vessel can curb incentives to get rid of unproductive capital.
Nevertheless, any player wishing to remain in the industry in
the very long run must renew their vessel at some point in
time. The oldest boats in the sample were built more than
50 years ago and still delivered very strong economic results
during the period studied.

Another motive for the exploiting strategic group to invest
more hesitantly might be that they are planning a future exit
from the industry, for example in relation to a planned generation
change. If this is a relevant scenario, a vessel may have chosen to
harvest extraordinary profit as long as possible based on gratis
quotas and an old written off vessel. When it is no longer possible
to participate in the fishing without renewing the vessel, they
can put a more or less “clean quota” out for sale as soon as
the opportunity to make a lucrative deal occurs (Nostbakken,
2012). Or they may be waiting to upgrade their vessel by buying
a used technically decent vessel of the appropriate capacity when
it is available.

This study also uses EBITDA margin as a performance
indicator (4b in Table 4). Along this economic dimension,

the exploring vessels performed significantly better over time,
delivering on average 2.5% higher margin. The finding is in
contrast to Bertheussen and Vassdal (2019) and Bertheussen et al.
(2020), and indicates that there can be economies of scale among
the pelagic vessels in Norway.

Finally, this study uses growth as a performance indicator.
Finding 4c in Table 4 reveals a larger absolute revenue growth
among the vessels pursuing an exploiting and exploring business
strategy. This result is in line with the study results of Junni
et al. (2013), who found that firm growth was significantly and
positively related to the balancing of exploration and exploitation.
However, in relative terms the exploiting vessels had an annual
growth rate of 3.3% versus 2.5% for the more exploring vessels, a
finding that contrasts Junni et al. (2013).

Implications

For a Norwegian purse seiner, a more explorative strategy
involves substantial investments (see Table 3), which require a
strong financial basis and a long-term economic perspective. If
radical change in quotas caused by, e.g., environmental factors
or institutional changes become future threats, understanding
how to handle these is vital. Thus, the more exploring vessels
may have accumulated exploring capabilities that can become
beneficial in the future. If, on the other hand, the institutional
and biological environments remain as stable as they have been
during the period studied, focusing primarily on exploitation
will probably still be the most economically lucrative strategy
to follow provided that economic performance is the primary
aim of the actors.

When major institutional changes occur, actors can choose
to sit passively when important political decisions are made,
as some do, or they can explore by developing institutional
entrepreneurial skills enabling them to influence the authorities
who design and implement policy changes (Hardy and Maguire,
2008). Managers developing political skills can possibly reap
benefits thereof in the long run in a heavily politicized industry.
By exploring institutional opportunities, actors may themselves
contribute to adjusting the institutional framework that their
vessels must adhere to.

The Norwegian fishing fleet is, together with other renewable
nature-based industries, dependent on both good management
regimes and the fact that the world’s climate does not change
significantly. Norway manage the herring and mackerel stock in
cooperation with other nations such as Iceland and the Faroe
Islands. There are, however, constant disagreements over the
distribution of the common scarce natural resource (Spijkers
and Boonstra, 2017). If one of the parties withdraws from the
agreement, the species may face a collapse due to overexploitation
of the stocks as this is an obvious negative consequence for the
industries in all nations involved.

Blue whiting is used in salmon feed. Thus, the growing
demand for salmon in the world market is positively reflected
in the price of blue whiting. Mackerel was managed sustainably,
but recently mackerel was removed from the MSC certification
due to no agreement being reached with Faroe Island and Iceland
(@sthagen et al., 2020). One of the world’s largest salmon feed
producers, Cargill, has signaled that they could drop purchases of
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blue whiting if Marine Stewardship Council (MSC) certification
comes to an end. Cargill is concerned that the coastal states
in the Northeast Atlantic will not agree on the distribution of
the total blue whiting quota and that the species will no longer
be harvested sustainably (Blue whiting MSC certification, 2020).
A possible negative outcome will lead to a radical change in the
business environment for those vessels harvesting blue whiting,
and will expectedly affect the earnings of the exploiting and
exploring vessel group significantly.

Moreover, global climate change can lead to new migration
patterns of the fish species in question. Herring and mackerel
might for example migrate out of the Norwegian zone
permanently. If so, the Norwegians will have weak negotiating
cards at hand against the countries to which the species
migrates. Furthermore, there is an increase in the spread of
mackerel (Hughes et al, 2015). The mackerel is the ocean’s
predator; it eats everything it comes across from eggs, fry,
and other smaller mackerel. This may threaten other fish
populations (Hughes et al., 2015). Also, climate change can
cause food availability to change, leading to stocks declining as
a result (ibid.).

In addition, there are environmental requirements from the
authorities regarding fuel use and capture efficiency. Purse
seining has a low energy footprint compared to other types of
fleet, but additional requirements can still be expensive for the
fleet to handle, especially for those vessels trawling for blue
whiting. To reduce the business risk by being exposed to the
threats represented by climate change and possible international
institutional changes, a fishing vessel firm can develop into other
industries by means of funds earned in the purse-seine industry.
In Norway, there are several successful examples of purse-seine
companies that have diversified into unrelated industries such as
salmon farming and to the oil platform supply vessel industry to
reduce their overall business risk.

CONCLUSION

Institutional conditions in an industry can affect firms’ ability
to create above or below normal economic return (Peng et al.,
2009). The Norwegian pelagic industry, which is the empirical
context of this study, is characterized by a rigid institutional
framework. On one hand, institutions reduce the firms’ strategic
scope of action. For example, there are strong limits to growth
through the quota ceiling requirements. On the other hand, the
same institutional arrangements protect the stocks of fish from
overexploitation. Institutions also protect incumbent vessels
from inside rivalry through the ITQ regime, and institutions
protect inside vessels from outside competition through entry
barriers. The Participation Act limits who is allowed to own
a Norwegian fishing vessel with quotas. The general rule is
that the owner must be a Norwegian citizen who is an active
fisherman. However, a foreign subject can own up to 40%
of a fishing vessel, and a Norwegian fish processing firm
can own up to 50%.

As a consequence of institutional constraints, some vessels
in this study limited themselves strategically by focusing on an

exploitation strategy (see Tables 2, 3). These vessels did not
explore new fisheries, and only modestly invested in quotas and
vessel renewal. Accordingly, they carried out fishing traditional
pelagic species with an older, and to a greater extent, down
written and more or less debt-free vessel (Bertheussen and
Vassdal, 2019). Nevertheless, their focused exploitation strategy
turned out to be the most profitable over time (see 4a in
Table 4). This finding is in line with those of Auh and Menguc
(2005), Raisch and Birkinshaw’s (2008), and Simsek et al. (2009)
who found that the industry and business environment that a
firm operate within can moderate the effectiveness of balancing
exploration and exploitation.

The finding, however, contrasts that of O'Reilly and Tushman
(2013), who found that organizations that have higher ability
to explore and exploit concurrently benefit from doing so. The
finding also contrasts that of Wang and Li (2008), who found
that an imbalance between exploitation and exploration may
hurt performance. This study thus suggests that in an industry
with significant institutional barriers to entry and with limited
rivalry as quota shares are institutionally protected, it is possible
to achieve superior economic results through an exploitation
strategy. Nevertheless, the more flexible exploring strategic group
also made profits above normal provided that the nominal
opportunity cost of capital before tax was less than 8.6% (see
4a in Table 4). This finding indicates that all vessels operate
in a stable industry institutionally protected from inside and
outside competition.

Previous research includes industry type as a moderator
for how much emphasis a company should place on
exploitation versus exploration (Junni et al, 2013). This
study suggests that the institutional framework of an industry
can be a significant moderator on the performance of actors
exploring and exploiting. This is the most important theoretical
contribution of the study.

Limitations

This study cannot conclusively identify causality between the
independent variable vessel strategy and the dependent variable
vessel performance as it is not possible to establish a valid
counterfactual control group. Accordingly, the study lacks an
identification strategy that can demonstrate that a vessels
strategy causes its financial return as the necessary exclusion
restriction is not present.

However, the more similar the units being compared, the
better is the prospect to isolate factors accountable for explaining
differences between them. The vessels participating in the study
are exposed to the same environmental influences. The fish
stocks which they harvest are protected by TAC regulations.
The race to fish is curbed through ITQ regulations. There are
substantial barriers to entry through fishing license requirements
which protect all incumbent firms against new entrants. Finally,
all vessels sell their fish at auctions through a jointly owned
fishing cooperation (Norges Sildesalgsslag). Furthermore, in this
study, vessels are the unit of analysis and not firms. This
makes the units of analysis even more similar. Finally, all
vessels fish the same main species which are herring, mackerel
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and capelin. What really sets them apart is whether they fish blue
whiting or not. Otherwise, the vessels are quite similar.

Through the selection of very similar vessels which are
exposed to the same environmental influences, this study controls
for many variables that can potentially affect their performance.
Furthermore, by following many case units in each group over a
long period of time, the possibility that patterns emerge due to
chance is reduced. Factors common to the two groups cannot
be used to explain differences between the groups. Matching as
many factors as possible through case selection can be considered
an alternative to statistical control. Thus the study argues, along
with statistical correlations, that it is reasonable to indicate
something about the causal relationships between the main
variables vessel strategy and vessel performance. Nevertheless,
the study cannot ignore the fact that the results obtained can be
driven by confounders. Furthermore, the sample of this study
is not a fixed share of the total population of the industry
across time (see Table 2). This inconsistency introduced by the
Norwegian Fisheries Directorate data collection procedure could
also possibly impact the results.

Finally, it is a strength of the present study that it has access
to detailed long-term operational accounting data for individual
pelagic vessels. At the same time, it is a weakness that the unit of
analysis is a SBU as is a pelagic fishing vessel. This is a relatively
specialized vessel that has limited opportunities to engage in
exploration within a rigid institutional framework such as the
Norwegian one. A fruitful future research path may therefore
be to lift the unit of analysis from the SBU level to a firm or
corporate level when investigating the exploitation-exploration
dilemma in fisheries.
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