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ABSTRACT. The term "commons" refers to collectively exploited resources and their systems of usage; a synonymous term
is common pool resources. Fisheries are typical common pool resources and also one of the most conspicuous examples of
unsustainable use of natural resources. We examine one of the few globally important fisheries that is held to be sustainable,
the Peruvian anchovy fishery, and considersthe extent to which the institutional characteristics of the fishery conform to design
principlesthat are considered prerequisitesfor long-term, successful, community-based common pool resources. Results showed
that greater conformity to the principles was found in the sustainable phase of the fishery, compared to its unsustainable phase.
For this case study, the conditionsthat supported the transition towards sustainability were: clearly defined resource boundaries,
monitoring of rule enforcement, and conflict resolution mechanisms among users and management authorities. On the other
hand, clearly defined user boundaries, collective choice arrangements, and nested enterprises were not required to achieve
sustainability. The study concludes that the design principles are a valuable tool for analysis and understanding of large-scale
common pool resource systems. At the same time it suggests that the application of the principles to awider range of systems
can generate new insights into what is required for successful management of common pool resources.

RESUMEN. Los "bienes comunes' se refieren colectivamente a |os recursos explotados y sus sistemas de uso, y también se
conocen como recursos de propiedad comun (CPR). Los recursos marinos han sido considerados tradicionalmente como CPR
y como uno de los gjemplos mas conocidos de uso no sostenible de los recursos naturales. Este trabajo examina una de las
escasas pesguerias importantes a nivel mundial que se considera sostenible -la pesqueria de la Anchoveta peruana (Engraulis
ringens), considerando €l grado en que | as caracteristicas institucional es de esta pesqueria se gjustan alos principios de disefio
de gobernanza de recursos comunes que se consideran requisitos previos para el éxito alargo plazo en la gestion de CPR. Los
resultados obteni dos mostraron que unamayor observanciay conformidad con |os principios de disefio durante lafase sostenible
de la pesqueria, en comparacion con su etapa insostenible. Para este caso de estudio cabe destacar que una clara definicion de
loslimites de uso del recurso, la aplicacién de reglas de supervisién y mecanismos de resol ucion de conflictos entre los usuarios
y las autoridades de gestion, han sido todos ellos factores que han apoyado la transicion haciala sostenibilidad de la pesqueria.
Por otro lado, una clara definicién de los limites de uso por parte de los usuarios, la eleccién de acuerdos colectivosy la unién
entre empresas no han sido requisitos para lograr la sostenibilidad de la pesqueria. Concluimos que el disefio de principios
constituye una valiosa herramienta para €l andlisis y la comprension de los grandes sistemas de CPR. Al mismo tiempo, este
estudio sugiere que laaplicacion de | os principios auna gamamas amplia de sistemas puede generar nuevos conocimientos que
permitiran una gestion exitosa de los CPR.
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INTRODUCTION

Global fisheries are one of the most conspicuous exampl es of
unsustainable use of natural resources. Despite the
considerable scientific attention devoted to marine resource
management, many of the world’s fisheries are till in a
deplorable state (Beddington et al. 2007). Nearly one in four
fisheries collapsed during the period 1950-2000 (Mullon et
al. 2005), where collapse is defined as a 90% reduction of a
wild fish stock. There has been a continuous decline in global
catches since the late 1980s (Pauly et al. 2003).

Most wild fisheries are based on the exploitation of common
pool resources. Fisheries are atypical common pool resource
(Feeny et al. 1990, Neiland 2006, Cox et al. 2010), showing

the attributes of costly exclusion of potential users and
substractability, i.e., when exploitation by one user reduces
the resource availability for others (Ostrom et al. 1999). This
paper examines one of the few globally important fisheries
that is held to be sustainable, the Peruvian anchovy fishery
(Mondoux et al. 2008), and considers the extent to which the
ingtitutional characteristics of the fishery conform to
principles that are considered prerequisites for the
sustainability of common pool resources.

Until the 1980s, research into common pool resources was
under the sway of the paradigm of the “tragedy of the
commons’. This holds that multiple individuals, acting
independently, and rationally consulting their own self-
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interest, will ultimately deplete ashared limited resource even
when it is clear that thisis not in anyone's long-term interest
(Hardin 1968). However, from the mid 1980s, this view was
increasingly challenged. Evidence that some common pool
resource systems were robust over long periods of timewhile
othersfailed stimulated the search to identify the features that
distinguished successful from unsuccessful efforts (Ostrom
1990).

In 1990, Elinor Ostrom proposed a set of eight “design
principles’ of common pool resources management regimes
that are long-lasting (Ostrom 1990); these are “genera
institutional regularities’ that can be observed among common
pool resource systems “that were sustained over along period
of time” (Ostrom 2009a). Since then, the validity of these
principles has been the subject of intense scrutiny, both from
atheoretical and an empirical perspective (Ostrom 2009a, Cox
et al. 2010). In areview of 91 studies, Cox et a. (2010) found
that empirical evidence was broadly supportive of the
principles. Some minor modifications to the principles were
also proposed as aresult of the review (see Table 4 in Cox et
al. 2010). However, empirical evidence considered to date
relates amost exclusively to small-scale common pool
resource systems, where the “community of users’ is often a
local community such asavillage or a cooperative. Cox et al.
(2010) conclude “we remain uncertain as to whether the
principles may apply to systems at avariety of scales’.

Thus thereis clearly the need for empirical studies to assess
the extent to which the design principles are applicable to
large-scale common pool resource systems. The Peruvian
anchovy provides an excellent opportunity to do so. Firstly, it
isundeniably alarge scale enterprise. This fishery represents
almost 10% of worldwide marine fisheries landings (FAO
2010) and has been described as the largest monospecific
fishery that hasever existed on Earth (Bakun and Weeks 2008,
Aranda 2009b). Anchovy fishing takes place over an area of
approximately 14,000 km? in the coastal waters of north and
central Peru between 4° and 15° S, where around 1300 purse
seiners target only one fish species: the Peruvian anchovy
Engraulis ringens. Secondly, the social and institutional
characteristics of the fishery are clearly distinct from those of
more widely studied small-scale common pool resource
systems. The “community of users’ consists not of village
residents but of wealthy capitalists who have direct access to
the highest levels of government and operate out of fortified
compounds equi pped with state-of-the-art manufacturing and
communicationstechnology. Thelink tolocal livelihoodsthat
isconsidered akey feature of sustainable small-scale common
pool resource systems (Cox et a. 2010) is entirely lacking:
99% of anchovy catches are converted to fishmeal in Peru to
be exported to international markets for aquaculture and
animal food. Thirdly, the fishery is currently considered to be
sustainable. Indeed it has been described as the most intense
and successful fishery worldwide (Chavez et a. 2008), and
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was recently placed first in a report ranking 53 marine
countries by the sustainahility of their fisheries (Mondoux et
al. 2008).

Table 1. Design principlesof robust, |ong-term, common pool
resourcesduring the unsustai nabl e growth phase (1960-1972)
and the sustainable phase (1994-2009) of the Peruvian
anchovy fishery.

Design principle Unsustainable Sustainable

phase phase

Clearly defined

User boundaries No No'

Resource boundaries No Yes
Congruence

Between rules and local conditions Yes Yes

Proportional equivalence between costs Yes Yes

and benefits
Collective choice arrangements No No
Monitoring

Rule enforcement No Yes'

Resources Yes Yes
Graduated sanctions No Yes
Conflict resolution mechanisms

Among users Yes Yes

Among users and management authorities No Yes
Minimal recognition of rights to organize Yes Yes
Nested enterprises

Users Yes Yes

Management authorities No No

"Only at national levels, i.e., if foreign multinational or only national
companies are allowed to participate in the fishery. (For details see Arias
Schreiber 2012.)

¥ Since 2003.

Finally, the fishery has not always been set on a sustainable
landings course, and various different phases of the fishery
can be identified for the purposes of comparative anaysis.
Based on landings statistics, four distinct phases of the
Peruvian anchovy fishery can be identified (Arias Schreiber
2012). Following its establishment in the mid 1950s, the
anchovy fishery soon entered a phase of explosive and
uncontrolled growth, which by theend of the 1960swasclearly
unsustainable. This" unsustainable growth phase” culminated
inacollapsein 1972, triggered by the extreme El Nifio event
of 1972-73. After the collapse, a second phase from 1973 to
1984 was characterized by unfavorable oceanic conditionsfor
anchovies and low catches. A third phase, from 1985 to the
present, can be further divided into a second growth period
from 1985 to 1993 and a sustainable landings period from
1994 to the present (Fig. 1). During the sustainable phase
annual anchovy catches have stabilized at between 5 and 9
million tonnes in years with propitious oceanographic
conditions, and have recovered quickly from perturbations
caused by climatic variations, including the extreme El Nifio
event of 1997-98 (Arias Schreiber 2012). In 2009 a new
management system for the fishery was introduced, based on
quotas for individual fishing vessels, which substantially
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altered some key, long-standing, institutional features of the
fishery (Aranda2009a, Arias Schreiber 2012). Iningtitutional
terms, this represents the beginning of afurther new phasefor
thefishery, althoughitistoo early to assessitsimpacts, if any,
on the sustainability of landings.

Thisarticlereviewsthe design principles proposed by Ostrom
(1990), as modified by Cox et a. (2010), for the successful
long-term management of common pool resourcesin thelight
of experiences during both the unsustainable and sustainable
phases of the Peruvian anchovy fishery. Specifically, we
address the following questions: (1) whether the design
principles can explain the recent sustainability of the fishery;
(2) whether ingtitutional differences between the
unsustainable and sustainable phases of the fishery provide
evidence to support the design principles; and (3) whether the
Peruvian experience suggests further modifications to the
design principles that would enhance their applicability to
large-scale common pool resources.

Fig. 1. Historical Peruvian anchovy landing, major El Nifio
events, and phases of the fishery.
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METHODS

This article is the result of semistructured interviews carried
out at Peruvian fishery ingtitutions between October and
November 2009. Ten key informants were interviewed at the
Vice-Ministry of Fisheries, eight from the Peruvian Marine
Research Ingtitute (IMARPE), and nine from the private
fishery sector. Interviewees were selected on the basis of
length of experience and period of time in post, in order to
obtain as much information as possible from the beginning of
thefishery to the present (seelist of intervieweesin Appendix
1). Three interviewees had been involved with the anchovy
fishery since the 1960s (two from IMARPE and one from the
industry), two since the 1970s, ten since the 1980s, five since
the 1990s and seven since the start of this century. The article
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also draws on the experience of the first author as a scientific
officer at IMARPE from 1994 to 2001. The questionnaire used
during the interviews is shown in Appendix 2.

Interviews were triangulated with intensive documentary
analysis from published material and other sourcesincluding
internal reports, yearbooks, fishery magazines, and lega
databases. Historical statistical data including anchovy
landings, number of fishing vessels, fishing effort expressed
infishing days per year, fishmeal prices, and anchovy exports
were obtained from the Pelagic Resources Department of
IMARPE.

RESULTS

The compliance by the Peruvian anchovy fishery with
Ostrom’s design principles for long-lasting governance
regimes of common pool resources (as modified by Cox et al.
2010) across the sustainable and unsustainable phases of the
fishery is shown in Table 1.

Principle one: clearly defined boundaries

Thisprinciple containstwo components: 1A User Boundaries,
understood as clear boundaries between legitimate users and
nonusers, and 1B Resource Boundaries, i.e., boundaries that
define the resource system and separate it from the larger
biophysical environment (see Table 4 in Cox et a. 2010). In
summary, user boundaries of the Peruvian anchovy fishery
have been permeable, although perhaps decreasingly so in
recent years, resource boundaries have been increasingly
clearly defined.

Inrelationto user boundaries, exclusion of outsidersin marine
fisheries is difficult to achieve and this fishery has been no
exception. However, different conditionshave governed entry
into the two activities that make up the Peruvian anchovy
fishery: fishing and processing. Within the community of
users, two distinct groups can be recognized: firstly the large
fishing companies, which operate the processing plants and
also own fishing fleets that directly supply these plants; and
secondly, independent boat owners who sell anchovy to the
processing plants under informal contracts. Along the history
of thefishery, there has been no effective limitation on access
to the fishery resource. As a consequence, the number of
fishing vesselsin thisfishery hasbroadly followed changesin
the abundances of anchovies rather than being a response to
management regulations to exclude outsiders (Fig. 2). Entry
to the processing industry has followed the same dynamics,
leadingtoahistorical overcapitalization of bothfishingvessels
and processing factories(lbarraet al. 2000, Thorpeet al. 2000,
Fréonetal. 2008, Aranda2009a). | n both sectors, theresponse
to the problem of "free riders' has been to incorporate them
into the formal sector, rather than to attempt to enforce
exclusion.
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Although attempts were made to limit access to the fishery
through a system of fishing licenses as early as 1956, these
served only to increase corruption and speculation and the
system was abandoned in 1962 (Thorp and Bertran 1978).
Thus, during the unsustai nabl e phase, any person with enough
financial capital to build and put a fishing vessel to sea was
allowed to do so. The availability of apparently inexhaustible
stocks of anchovy fuelled a frenzy of shipbuilding that
persisted throughout the 1960s and early 1970s (Aranda
2009b). Vessels were constructed, with or without qualified
[abor, in empty lots and in the streets of Callao, Peru’s mgjor
port (Roemer 1970). Expansion wasfurther fuelled by foreign
investment. Capital assetsin the fishery coming from foreign
companies increased from 12% in 1960 to more than 40% in
1967 (Thorp and Bertran 1978). The size of thefleet increased
spectacularly from 52 registered vessels in 1953 to 1309 in
1972, dlthough eventhiswasdown fromthe maximum of 1744
boatsin 1964 (Aranda 2009b).

Fig. 2. Historical evolution of Peruvian anchovy landings,
anchovy fishing vessels, and fishmeal factories between
1960 and 2008. Anchovy landings (shaded area) correspond
to landings presented in Fig. 1.
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Subsequent efforts, to set limits on the number of vessels and
processing plants also had limited success in avoiding a de
facto open access fishery (Thorpe et a. 2000). Following the
collapse of the fishery in 1972, the anchovy fishing fleet was
nationalized and large numbers of vessels were
decommissioned. However thefishery wasreturned to private
ownership just four yearslater. The number of fishing vessels
grew moderately during the sustainable period and the fleet's
total holding capacity increased from around 150,000 m? in
1994 to 220,000 m* in 2008. This increase was partialy a
consequence of a measure (Law 26920; Congreso de la
Republica del Perti 1998) by which wooden vessels with
holding capacities between 30 and 110 tonnes were officially
recognized as part of the anchovy fishing fleet from January
1998 (Aranda 2009b). This incorporated an important group
of ‘free-riders into the formal fishery, by legdizing the
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activities of the small-scalefleet which, before then, had been
fishing anchovy illegally (Bermejo 2004).

During the unsustainable phase, user boundaries to the
processing industry were indirectly restricted by market
forces. A sharp declinein fishmeal pricesin 195960, due to
excessive supply of fishmeal on the international market,
prompted the private sectors of the principa fishmeal-
producing countries to establish an international arrangement
aimed at stabilizing the market, which is known asthe “Paris
Agreement” (Roemer 1970). This established national quotas
for fishmeal sales, which wereto be organized through export
licenses for fishing companies issued by the respective
governments (Hammergren 1981). The Peruvian government
recognized fishing companies associated under the National
Fisheries Society (Sociedad Nacional de Pesqueria, SNP), and
Supreme Decree 18 empowers this organization to act as the
government's agent in assigning export licensesin conformity
withworld market quotas (“Pertratifica...” 1961). Withinthe
SNP, the Peruvian Fishing Consortium was established for
this purpose. However, between 1961 and 1963 export quotas
for Peruvian fishmeal wereregularly exceeded (Roemer 1970)
dueto the activities of unassociated fishing companies, which
accounted for between 15 and 20% of the total (“Numero
equivocado ...” 1962a). These "freeriders' took advantage of
improved prices to sell their fishmeal through channels that
bypassed the Consortium. In response, the Peruvian
government required every company, by Law-Decree 14228,
to join the Consortium as the only channel for export of
fishmeal from Peru (“NuUmero equivocado ..."” 1962a). After
1963, international fishmeal prices stabilized and the country
guota system was soon abandoned. However, the Consortium
continued in exclusive charge of Peruvian fishmeal marketing
until 1966, when three other organizations were aso legally
permitted to engagein marketing (Roemer 1970, Hammergren
1981).

Since then, in practice, entry into the processing industry has
been limited by the ongoing consolidation process in this
fishery sector (Garcia2007) that hasled tothecurrent situation
where seven large companies own more than 50% of fishing
vessels' holding capacity and at least 50% (72 units) of the
processing factories (Bendez(i 2008).

The boundaries of the resource, i.e., the anchovy stock, have
been progressively defined since 1970, when the first tagging
experiments were carried out by IMARPE to determine the
habitat and distribution of this resource (“Marcacion ...
1970a). Since 1973, two anchovy populations units have been
recognized off Peru: the north central stock from 04°30’ to
15° S, and the southern stock from 15° Sto the southern limit
of the Peruvian maritime domain. To the west, anchovy
populations extend up to 100 nm offshore (Checkley et al.
2009). Since Chile, Peru, and Ecuador declared their
respective 200 nm Exclusive Economic Zones (EEZ) asearly
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as 1953, the north central stock is defined by natura
boundaries and is contained entirely within Peruvian waters.
Under normal oceanographic conditions, fishing targets this
stock, which isalso by far the most productive (Barange et .
2009). The southern stock, by contrast, is defined partly by
natural and partly by political boundaries, i.e., the maritime
border with Chile. Catch quotas and closed seasons have been
given separately for each population stock since 1983 (Ganoza
et al. 2000).

Principle two: congruence

Congruence refers to the harmonious fit between rules for
resourceuseandlocal conditions—cultural or ecological. This
principle a so contains two components: 2A Congruence with
local conditions, in the sense that appropriation and provision
rules are congruent with local social and environmental
conditions, and 2B Proportional equivalence between costs
and benefits, the former being determined by provision rules
and the latter by appropriation rules. The Peruvian anchovy
fishery has complied, sinceitsinception, with the principle of
congruence in both senses of the term.

Congruencebetween rulesand local environmental conditions
of the resource has aways been an important feature of the
Peruviananchovy fishery. Thefirst closed seasonwasdeclared
by ministerial resolution in 1965 and lasted for one month
(“Agosto ...” 1965), i.e., during the spawning peak of the
anchovy population (Checkley et a. 2009). Simultaneously,
measures were taken to prohibit thelanding of catchesif 50%
or more of the catch consisted of fish of 12 cm or less, and a
ban on weekend fishing was introduced. In 1966 the closed
season was extended to three consecutive months from June
to August (Tsukayama and Palomares 1987). In 1967 the
government imposed another 6-week closed season during the
height of the fishing season in February and March (Roemer
1970) with the aim of protecting juvenile anchovy in the
recruitment phase. Inthese years, catch quotalimitswere aso
imposed, withannual limits of between 8 and 9 million tonnes,
in line with IMARPE's assessments of sustainable yields
(Clark 1976, Chavez et a. 2008). These practices have
continued in the sustainable phase. In general management
measures, such as the closure of the fishery or quota
regulations, are adjusted on an ad hoc basis in response to
information from monitoring dataand recommendationsfrom
IMARPE. Since 1994, any management measure has had to
be backed up by a written recommendation from IMARPE.
Agreement exists between scientists and politicians that
dynamic changes in anchovy stocks call for an equaly
dynamic response. A recommendation by IMARPE, for
example to suspend fishing a one or more ports, can be
implemented in amatter of days (Arias Schreiber et al. 2011).
Moreover, numbers of ministerial resolutions enacted to
regulate the fishery tend to increase during El Nifio events,
whichinitiate periods of stressand instability for theresource,
providing evidence of adaptive governance capacity in
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response to local environmental conditions (Arias Schreiber
2012).

Congruence between costs and benefits for resource users
during both phases of the fishery has been always high since
taxes, fishing licenses, and funds to cover management,
monitoring, and scientific research have generally been
calculated based on tonnes of landed anchovy, or tonnes of
fishmeal exported. As an example, Law-Decree 14265 of
December 1962 established atax of 25 Peruvian Soles (around
USS$1)/t of anchovy landed (“Regalo de Pascua ...” 1962b).
The same principleisused nowadays, for exampleto calculate
the cost of fishing rights. According to Supreme Decree
024-2006-PRODUCE of November 2006 (Gobierno del Peru,
Ministerio de la Produccion 2006a), fishing rights are valued
at 0.25% of the export FOB price of fishmeal per tonne of
anchovy landed. Thesestraightforward practiceshaveenabled
the fishery to maintain the equivalence between costs and
benefitsinaway that can beperceivedtobefair by theresource
users.

Principlethree: collective choice arrangements
Collective choice arrangements authorize resource users to
participate in making and modifying their rules. The extent to
which this principle has applied to the Peruvian anchovy
fishery is open to interpretation.

Collective choice arrangements are considered to favor
effective resource management by drawing on local
knowledge of the resource. In the context of the Peruvian
anchovy fishery, “local” has a somewhat different meaning
and a national organization, the SNP, has been the principal
channel for user participation in decision making. The SNP
was created in 1952 as a nonprofit civil cooperative
association. Duringthe1960s, it engagedinintensivelobbying
on behalf of theindustry around thetwo major areas of dispute
between the government and the fishing companies: taxation
and credit policy (Hammergren 1981). It exerted considerable
political influence over the development of the anchovy
fishery during the 1970s (Caravedo 1979), and thisinfluence
has continued during the sustainable phase, although more
subtly.

The SNP definesitself as a civil association representing the
Peruvian private fishery sector and counts on around 70% of
the anchovy fishing companies being among its members.
However, in practice, the SNP provideslimited representation
of usersin rule making. It does not represent independent boat
owners, who are grouped in other associations. Moreover, the
way the SNP functions excludes most members from
participating in modifying the operational rules. Decisions
inside the SNP are based on a proportional voting system, in
which the number of votes per fishing company depends on
its fishmeal production in the previous 15 months (Roemer
1970). This voting system invests decision-making power in
a small number of large companies. The influence of these
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powerful companies is further increased by the existence of
informal networks that provide close links between them and
key personnel in government decision-making agencies (see
Principle seven below).

Principle four: monitoring

This principle contains two components: 4A Monitoring to
ensure rule enforcement, and 4B Monitoring the resource. In
summary, monitoring of both rule compliance and resources
has become more extensive, intensive, and effective during
the sustainable phase, compared to the unsustainable phase.

With regard to rule enforcement, during the unsustainable
phase monitoring of landings was undertaken by personnel
from IMARPE who had no authority to enforce compliance.
Resources were inadequate to monitor the large number of
vessels involved and the high number of permitted fishing
days, i.e., on average 223 days/year (Fig. 3). Controlling
fishermen’s behavior was also difficult, because tracking
technology to follow fishermen at sea was not available and
monitoring of landings was ineffective, resulting in an
underestimation of at least 20% in official landings statistics
for the period 1952 to 1982 (Castillo and Mendo 1987).

Fig. 3. Annual number of anchovy fishing days and value of
Peruvian fishmeal exports, 1959-2008.
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Following the establishment of the Ministry of Fisheriesin
1970, aDepartment for Monitoring, Control, and Surveillance
was set up; however, the lack of proper financial support and
appropriate technology resulted in poor performance. In the
sustainable phase of the fishery, the number of vessels was
somewhat reduced, and the average annual number of fishing
days was also reduced to 141 days (Fig. 3). However,
monitoring such a large industry still posed considerable
challenges, and in response to these challenges new
regulations were introduced to facilitate monitoring and
reduce costs. Since 1999, each fishing vessel hasbeen obliged
to pay fishing rights (“derechos de pesca’) equivalent to
around US$3/t of anchovy landed. The funds generated are
used to finance the operation of the Vice-Ministry of Fisheries
and its associated ingtitutions, including IMARPE. Sanctions
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for nonpayment includethe confiscation of thefishing license.
Inaddition, the use of Vessel Monitoring System with satellite
tracking systems in each fishing vessel has been required by
law since 2000 (Supreme Decree 001-2000-PE; Gobierno del
Pert, Ministerio de Pesqueria, 2000); costs (around US$200
monthly for equipment and services) are covered by the ship
owners. Likewise, landings at al ports are simultaneously
monitored by IMARPE and inspectors from the Fishing and
Landing Monitoring and Surveillance Program. Thisprogram,
launched in 2003, transferred surveillance of compliancewith
anchovy fishery regulations to an independent international
company financed by the fishing companies. Annual costs of
the program are capped at US$7 million, and these funds are
raised by alevy of US$1.40/t of landed anchovy. The Swiss
company Société Générale de Surveillance (SGS) and a
Peruvian company Certificaciones del Perd (CERPER) are
currently employed to undertake thisindependent monitoring.

Monitoring of the anchovy population (resources) started as
early asthe end of the 1950s (Castillo and Mendo 1987) and
intensified after 1960 with the establishment of the Peruvian
Research Ingtitute for Marine Resources, which in 1964 was
renamed IMARPE (Barange et a. 2009). Collection of
anchovy landing data started in 1959 (Doucet et a. 1962), and
collection of size structure data of landed fish started in 1961
(IMARPE 1965). In 1966, in response to the high costs
involved in monitoring the resource at sea, IMARPE initiated
the so-called Eureka cruises (Arias Schreiber et al. 2011).
These were established by legal agreements by which the
fishing companies alowed IMARPE to use their fleet as
scientific vesselsin order to monitor anchovy populationsin
real time (Barange et al. 2009). Scientific and technical
personnel from IMARPE were sent to the main fishing ports,
from where anchovy fishing vessels set sail, to perform
experimental fishingand oceanographicsampling. Thefishing
companies involved were allowed to process the anchovy
catchesto recover someof theassociated financial costs(Arias
Schreiber et al. 2011).

During the 1970s, new acoustic techniques were devel oped
based on echo-integration of data from digital echosounders
to estimate fish populations. Since 1982, the Peruvian
government vial M ARPE has monitored anchovy populations
using these techniques through twice-yearly hydro-acoustical
cruises along the geographical range of the anchovy
population (Ganoza et al. 2000). The results of these cruises
are used to calculate the catch quotas for the two annual
anchovy fishing seasons. Thusthe adoption of new technology
has made monitoring relatively easier during the current,
sustainable phase of the fishery. Current annual expenses of
IMARPE arearound US$15million (DeLaPuenteetal. 2011),
fromwhich about 60% isused to monitor anchovy populations
(M. Niguen, personal communication). However these
apparently very high monitoring costs represent less than 1%
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of annual export values of the anchovy industry, which are
estimated at US$1000 to 1500 million over the last decade

(Fig. 3).

Principle five: graduated sanctions

Effective graduated sanctions are seen as a mechanism for
ensuring rule compliance by ensuring transparency and
building trust between resource users (Ostrom 2009a).
Sanctions were not applied during the unsustai nable phase of
the Peruvian anchovy fishery. In the sustainable phase,
graduated sanctions have been introduced, but their
application has been only partially effective.

Sanctions were neither clearly identified nor enforced during
the unsustainable phase of the fishery. By-laws of the First
Peruvian Fisheries Act from 1971 (Gobierno del Pert 1971a)
established graduated sanctions for different fishing
infractions for the first time; these ranged from fines between
1000 and 1 million Peruvian Soles, to the permanent
confiscation of fishing licenses (Supreme Decree 011-71-PE,
Art. 273; Gaobierno del Per(i 1971b). More recently, in the
sustainable phase of the fishery, legal sanctions have been
imposed according to: (1) the type or nature of infraction, (2)
the offender’ s intention, (3) the degree of damage caused to
the marine environment or amount of benefits illegaly
obtained, and (4) records of previous offenses (Supreme
Decree 012-2001-PE, Art. 149; Gobierno del Per(, Ministerio
de Pesgueria 2001). However, even with legaly graduated
sanctions during the sustainable phase, users in this period
regularly avoided being sanctioned by appealing sentences
and transferring their cases to the Peruvian judicial system
where corruptionisstill quitewidespread (De LaPuenteet al.
2011). In 2008, fivejudgeswere removed from their positions
for having allocated illegal fishing licenses (R. Rey; quoted
in Gobierno del Pert, Ministerio de la Produccion 2008).

Principle six: conflict resolution mechanisms
Management of common pool resources is considered to be
an inherently conflictive activity; rapid, low-cost local arenas
for resolution of conflictsamong usersarenecessary to prevent
conflicts from spiraling out of control (Ostrom 2009a).
Moreover successful resolution of conflictscan spark learning
and change (Dietz et al. 2003). In the Peruvian anchovy
fishery, formal arenasfor resolving conflict havelong existed,
and these have further developed in the sustainable period.

Since 1952, the SNP has been the institution responsible for
providing facilities for resolution of conflicts between
resource users. Procedures for resolving conflicts between
users and government agencies have been available since the
establishment of theMinistry of Fisheriesin 1970. By contrast,
they were absent during the unsustainabl e period. Throughout
the 1960s, government decisions affecting the fishing sector
were made by a variety of agencies for which fishing policy
washot aprimary concern (Hammergren 1981). Consequently
the most important decisions affecting the fishery were not
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made by any of these agencies, but came out of the Ministry
of Finance and the Congress. As a result, resolution
mechanisms were difficult to implement when conflicts of
interest arose.

Sincethe Ministry of Fisherieswas set upin 1970, it hasbeen
the practice of the Peruvian government and diverse members
of the fishing sector to establish so-called “ Sectorial Working
Commissions’ to discuss and give advice to the authorities
when conflicts arise or the fishery enters a crisis period, i.e.,
during extreme El Nifio conditions. For example, by Supreme
Resolution 005-70-PE-ODP of February 1970, the Ministry
of Fisheriesset upaCommissionto perform afeasibility study
for the establishment of a quota system for the supply of
anchovy to processing factories (“Comision estudiara ...”
1970b). The Commission, composed of members of the
Ministries of Fisheries and the Treasury, and one member of
the SNP, had one month to present its results. A similar
commission was set up in 2006 to evaluate the problem of
overcapacity of the anchovy fishing fleet (Ministeria
Resolution 215-2006-PRODUCE; Gobierno del Perq,
Ministerio de la Produccién 2006b). Although the impact of
such commissions in the decision-making process is varied,
these practi ces could havereinforced networking and learning
processes, particularly during the sustainable phase.

Principle seven: minimal recognition of rightsto
organize

This principle refers to rights, granted by governments to
resource users, to organize to manage the resource
independently of government (Cox et a. 2010). It appears to
presuppose a conflict of interest, or at least of perspective,
between local users and external government agencies
operating at a larger scale. These conditions apply only
partially to the Peruvian anchovy fishery, which operates at a
national level—the same as government—and where the
dividing line between government and resource users has
sometimes become blurred.

The organization of users of the anchovy fishery under the
auspices of the SNP has always been recognized by Peruvian
authorities. Indeed, the government’s official recognition of
the Society as being responsible for setting fishmeal export
guotas in the 1960s has even been described as a delegation
of the state's policy-making functionsto thefishing companies
(Hammergren 1981). As mentioned above, throughout the
sustainable period, intensive lobbying by the SNP has
continued. The SNP does not have an official rolein deciding
on rules for the management of the fishery. However, one of
the seven membersof IMARPE’ sBoard of Directorsisby law
arepresentative of the Society, and there is also one member
of the SNPinthe governmental Committeefor Monitoring the
Fishing and L anding Surveillance Program. Thereal influence
of the SNP is greater than this modest official representation
suggests, and over the years numerous directive personnel at
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IMARPE and the Fisheries Ministry, up to the highest level,
havebeen sel ected because of their strong relationstothe SNP.
This influence can be seen in specific policy decisions, such
as the establishment of the Individual Quota System in 2008,
which has been widely attributed to be a response of the
Society’ s demands.

Principle eight: nested enterprises

Thisdesign principlerelatesto the arrangement of governance
activitiesinmultiplelayersof small-scaleorganizationsnested
in ever larger organizations. The reliance of the Peruvian
anchovy industry on industrial-scale fish processing means
that it is an inherently large-scale enterprise. Moreover, as
users are private companies, the dominant paradigm is of
competition on the market rather than cooperation. Thus the
opportunities for nesting are limited.

Inthe unsustai nabl e phase, fishing companieswere associated
only within the SNP, which comprised around 60% of users
and which in 1960 became a member of the International
Fishmeal and Fish oil Organization (IFFO). During the
sustainable phase, there has been some “nesting” at larger
scales: fishing companies associated in the SNP are a so part
of the Peruvian Exporters Association (ADEX) and the
Peruvian National Confederation of Private Business
Associations (CONFIEP) which is member of the
International Organization of Employers (IOE). The
management organization, the Ministry of Fisheries, hasbeen
asingle and centralized institution since its establishment in
1971. Thissituation has continued throughout the sustainable
phase, although formally, since 2001, the Vice-Ministry of
Fisheries has operated as one of the two divisions within
Ministry of Production. Although the Peruvian government
has undergone a process of decentralization since 2002 and
Regional Fishery Directorates have been established, with
some role in the management of other fisheries, anchovy
fisheries management remains the sole responsibility of the
central Vice-Ministry of Fisheries.

DISCUSSION

Although the conditions and principles for long-lasting,
successful, common pool resources, as described by Ostrom,
have been mainly applied to management undertaken by
traditional communities with almost no intervention from the
government, they offer an excellent point of departure for
analysis of ingtitutional settings of larger common pool
resource systemsand, specifically, commercia fisheries. This
is confirmed by the results of our study, which demonstrate
that the design principles can be usefully applied toinformthe
analysis of alarge-scale common pool resource. Most of the
principleswerefound to berelevant for astudy of the Peruvian
anchovy fishery. Moreover, the validity of the principles as
indicators of the sustainability of common pool resource
management is at least partially confirmed by the fact that
greater conformity to the principles was found in the
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sustai nablephase of thefishery, compared totheunsustainable
phase (Table 1).

It is recognized that the principles do not offer a recipe for
success and cannot be applied in a mechanical way (Ostrom
et a. 1999, Bruns 2007, Ostrom 2009b). Like previous
empirical studies (Cox et a., 2010), this one has suggested
some ways in which the principles could be modified or
expanded. Our study suggests that controls on catches can be
an effective aternative to restricting the number of users. A
dynamic decision-making system is necessary to respond
effectively to variations in resource availability. Finally,
management rulesneed to be adapted to the specific biological
characteristics of the resource being managed. On the other
hand, the design principles alone are insufficient for analysis
of the rich experience of more than half a century of common
pool resourcesconsideredinthisstudy. Attimesitwasdifficult
to constrain our account within the (self-imposed) analytical
structure, based around “testing the design principles’.

One of the main challenges in applying the design principles
to asses our case study fishery was the difficulty of showing
causality between institutional characteristics and the
sustainability of resource use. While the design principles
suggest a set of ingtitutional features that favor sustainability,
they do not provide aprocedurefor analyzing their rolewithin
thewider, complex social-ecol ogical system. Specifically they
do not take explicit account of the role played by the physical
and ecological settings, and/or distinctive characteristics of
the resource involved. A number of commentators have
signaled the need to give more consideration to the properties
of theresourceitself (Cox et al. 2010). This certainly applies
in our case, given that Peruvian anchovy stock fluctuations,
like other pelagic fish stocks, are highly driven by
environmental oceanographic conditions. In addition to
improved management institutions, the phase of sustainable
landings of the fishery has also coincided with medium-term
favorable oceanographic conditions for anchovy stocks.
Furthermore, a natura resource may be inherently more or
less susceptible to sustainable use. The Peruvian anchovy, as
anabundant, fast-breeding, and highly mobil e species, adapted
to living in a highly unpredictable biophysical environment,
might appear to be innately resilient to bad management,
particularly as alternative resources, such as sardine and other
pelagic fish, are often avail able to sustain the fishing industry
when anchovy stocks are low.

Our results showed that for this case study, clearly defined
user boundaries, collective choice arrangements, and nested
enterprises were not required to achieve sustainability. It can
be argued herethat the choice of the Peruvian government has
been to relax user boundaries while clearly defining the
amount of resources that the users are allowed to withdraw.
Thishasbeen achieved through aquotasystem that guarantees
the natural replenishment of the resource. Catch quotas that


http://www.ecologyandsociety.org/vol18/iss2/art12/

were not complied with during the unsustainable phase, are
currently enforced by not only closing thefishing seasonwhen
the quota is attained but also by simultaneously banning
fishmeal processing. The clearly identifiable smell of burning
fish, detectable even some miles away from the factories,
makes it impossible for illegal fishmeal reduction to go
unnoticed, and supports compliance (Arias Schreiber 2012).

A criticism that has been made of the design principles from
the perspective of community-based management of common
pool resources is that they appear, incorrectly, to assume
resource users are “coherent wholes without internal conflict
or heterogeneity” (Cox et a. 2010). This study provides
evidencethat thiscriticismisalso valid at larger scales. Inthe
Peruvian anchovy fishery, power relationsamong theresource
usersareimportant and arguably play akey roleindetermining
patterns of resource use. Regarding collective choice
arrangements, it is probably not surprising that for common
pool resources at larger scales, the right to define and modify
rulesislimited to the most important and powerful users. The
anchovy fishery represents at |east 7% of Peru’stotal foreign
exchange earnings; and in 2010 fishmeal and fish oil exports
reached 1 milliontonnes, valued at US$1.9billion (SNP2010).
In this context isit hardly surprising that government fishing
policiesarerespectful of thefishing industry elite’ sdemands,
and pay less regard to internal power relations and potential
conflicts with other users.

The experience of the Peruvian anchovy fishery also confirms
the importance of "fit" between administrative boundaries of
a common pool resource system and natural ecological
boundaries. Peruvian authorities have had agreater degree of
control over the north central stock, which is wholly within
Peruvian waters, than over the southern stock, whichisshared
with Chile. For example, closed seasons for the southern
anchovy stock implemented in Peru have not been
reciprocated by Chilean authorities, leading to complaints by
Peruvian fishermen that they were “leaving the anchoviesin
the water for the Chileans to catch”. Conseguently, although
some efforts have been made in the past to coordinate the
management the southern anchovy stock in cooperation with
Chilean authorities, usually no catch quotais applied and the
fishing season isopen al year around (Arias Schreiber 2012).
Thisisafurther dimension of "congruence" whoseimportance
has been noted by other authors (Hanna et a. 1995, Anderies
et a. 2004), but not explicitly recognized in the design
principles as currently formulated.

It can be argued that afurther feature of the Peruvian anchovy
fishery favoring its persistence has been the speed of decision
making based on intense resource monitoring. Speed and
flexibility of responsesto changing conditionsarelikely to be
key attributes of sustainable systems for managing common
pool resources, particularly when the resource itself is
inherently dynamic and unpredictable as in the case of the
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Peruvian anchovy. On the other hand, when monitoring results
are not regarded as legitimate, or are not transmitted to
management authorities in a timely manner, this can hinder
the fishery's sustainability. Waters in northern Peru are
perhaps the best-monitored large ecosystem in the world,
alowing for unusually effective management of fisheriesin
spite of internal (economic) and externa (environmental)
challenges (Chavez et a. 2008). It is probably the only place
in the world were management authorities are informed on
fishing landings on a daily basis (M. Espino, personal
communication) and where management decisions have, by
law, to be backed up by a scientific report.

On the other hand, rapid decision making is inevitably "top-
down" in nature, so thismight well contradict the principle of
"collective choice agreements’, asit is generally understood,
at least in specific instances. This highlights the fact that not
all the principles have to be complied with for common pool
resource management to be successful. It also suggests that
compliance with the principles might be achieved through a
number of possibly quite different institutional arrangements.
As mentioned before, in the Peruvian case, a notable feature
of collective choice arrangements was the dominance of
powerful stakeholderswithin the user group, with close links
with officials who were invested with decision-making
capacity in the responsible government agencies. This raises
the interesting question of whether this kind of "top-down"
decision making could also provide a viable model at a
community level.

External markets have been identified as another key driver
of change in common pool resource systems. The demand for
products from common pool resource systems and how
resource usersrespond to thisdemand can be expected to have
largeimpacts on determining patterns of resource use. Market
forces are often considered as a destabilizing influence when
they affect hitherto self-sufficient community-based common
pool resource systems (Cox et a. 2010). Relations between
the Peruvian anchovy fishery and the global market for
fishmeal are complex and suggest that such clear-cut
conclusions regarding the role of market forces are not
applicableinthiscase (Arias Schreiber et al. 2011). However,
thisis also outside the scope of the present study.

Coming back to our initial question: isthe case of the Peruvian
anchovy fishery “uncommon” among “the commons’? The
answer is no. The history of this fishery tells us that lack of
proper institutions, including regulations, results in
overexploitation and collapse. However, asin Ostrom’ scases,
the history of this fishery (until now) has not ended up in a
“tragedy”. Our results show that Ostrom’s eight design
principles only partially explain the success of the anchovy
fishery. Thisresult is perhaps not unexpected, given that this
study was dealing with a large-scale fishery governed at the
national level. At this level, scientificaly recognized and
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controlled boundaries of resource use, congruence or
institutional fit with ecological and cultural conditions,
managed participation, careful monitoring, and frequent
interaction between resource users and governmental
management authorities can be considered as key principles
of sustainable common pool resource systems.

Thestudy of the Peruvian anchovy fishery confirmsthedesign
principles asavaluabletool for analysis and understanding of
large-scale common pool resource systems. At the sametime
it suggests that application of the principlesto awider range
of systems can generate new insightsinto what isrequired for
successful common pool resource management. At present it
appears that interest is focused on local-level common pool
resources and, secondarily, on global issues such as climate
change. Our study suggeststhat thereisalsomuchtobelearned
from investigating common pool resource management that
takesplaceat thelevel of nations. After all, inaworld of nation
states, this is still the scale at which many, if not most, key
decisions are taken.

Responsesto this article can be read online at:
http://www.ecol ogyandsoci ety.org/i ssues/responses.

php/5319
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APPENDIX 1. List of interviewees:

From The Vice-Ministry of Fisheries:

1.

© ©No gk wDd

Director General of Fish Extraction and Processing

Sub director of Fish for Human Consumption

Sub director of indirect Human Consumption

Head of the Vice -Ministry Data Base Office

Ex-Director General of Fish Extraction and Processing
Director General of Monitoring, Control and Surveillance
Director of Inspection and Auditing

Director of Monitoring, Infringements and Penalties
Head of Satellite Tracking System Office

10. Advisor to the Marine Fisheries Control and Surveillance Program

From the Peruvian Marine Research Institute (IMARPE):

1.

S S A

o

Executive Director

Advisor to the Executive Director

Scientific Director

Advisor to the Scientific Director

Director de of Pelagic Resources, Neritic and Oceanic Resources Research
Department

Head of Trans-zonal and Highly Migratory Resources Research Unit

Head of the Population Dynamics Research Unit

Head of IMARPE’s Coastal Laboratories

From the fishing private sector

1.

No asMwDd

©

General Manager of the National Fisheries Society (SNP)

Head of the Office of Economics and Fisheries Statistics (SNP)

Head of Office of Environmental Affairs (SNP)

SNP’s member at IMARPE’s Directorate Council

Ex-President of PESCA PERU

Director of Fleet and Supplies — Fishing Company Pesquera Hayduk S.A.
Director of Research Planning and Development — Fishing Company Pesquera
Diamante S.A.

Head of Fleet Department — Fishing Company CFG Investment S.A.C.

Fleet operator - Fishing Company Pesquera Austral



APPENDIX 2. Format of semi-structured interviews (page 1 of 2)

Date:

Name:

Current position/job:

Previous positions/jobs:

How long have you been involved with Peruvian fisheries management/ research/ industry/
business?

How long with the anchovy fishery?

Can you tell me which major differences do you remember regarding the following topics
(see below) between the 1960s (if applicable), 70s (if applicable), 80s (if applicable), 90s (if
applicable) and nowadays?

When and why you think that the things (related to each topic) changed?

Topics:
e Formal and informal difficulties for new companies to join the fishery
e Formal and informal difficulties for the entrance of new vessels to the fishery
e Anchovy fishery licenses

e Knowledge of anchovy fishing stocks, monitoring and survey techniques
e Geographical distribution of the northern-central anchovy stock

¢ Rule enforcement and sanctions
e Payments of fishing licenses, permits, taxes, other.

e Relations between the fishing industry, the government and the Peruvian Marine
Research Institute (IMARPE)

Which were the main sources of conflicts among the fishing companies during the 1960s (if
applicable), 70s (if applicable), 80s (if applicable), 90s (if applicable)? How were these
conflicts resolved or not?

Which are the main sources of conflicts among the fishing companies nowadays? How are
these conflicts resolved or not?



APPENDIX 2. Format of semi-structured interviews (page 2 of 2)

Which were the main sources of conflicts between the fishing companies and the government
(including IMARPE) during the 1960s (if applicable), 70s (if applicable), 80s (if applicable),
90s (if applicable)? How were these conflicts resolved or not?

Which are the main sources of conflicts between the fishing companies and the government
(including IMARPE) nowadays? How are these conflicts resolved or not?

Why do you think that anchovy landings have been relatively stable during the last two
decades? Why has the anchovy fishery not collapsed like it happened during the early 70s?
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