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ABSTRACT. Small-scale fisheries, which are often associated with low levels of income and poor
infrastructure, receive substantial funding from governmental institutions worldwide. Very few empirical
studies have explored the outcomes of these investments for people and ecosystems. This paper presents
the findings of a study aimed at assessing the social and ecological outcomes of government subsidies for
small-scale fisheries through an analysis of 32 fishing villages, referred to as caletas, in Chile over a 12-
year period. Findings suggest that the funding appears to be higher for those caletas with the highest value
landingsandisunrelated to socioeconomic need or poverty; that caletasinrural areasreceivelessinvestment
than their urban counterparts; that funding did not lead to a positive improvement in either the landings or
income for fishers; and, finally, that funding appears to be a consequence of, rather than a reason for, the
ecological and productive history of fisheries. These findings challenge two assumptions informing the
debate about subsidization in small-scale fisheries: first, that subsidization will lead to over-exploitation,
and second, that subsidies are supplied to alleviate poverty.
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INTRODUCTION

Small-scal efisherieshavel ong been associated with
low levelsof income, marginality (FAO 1974, Béné
2003), and lack of basic needs (Allison and
Horemans 2006). A variety of factors have been
identified that contribute toward this. First, small-
scale fisheries are often unregulated and therefore
at timesexhibit characteristics associated with open
access resource regimes (Berkes and Jolly 2001),
wherean ever increasing number of fishermenmake
use of a limited resource, leading to decreasing
income (Béné 2003). Small-scale fisheries are also
frequently geographically isolated in rural aress,
with access to very basic infrastructure, which
together prevent development (Smith 1979,
Panayotou 1982, Pauly 1997, Squires et al. 1998,
Gibson and Rozelle 2003). Small-scale fishermen
are aso frequently regarded as politically voiceless
and disorganized (Béné 2003). This, along with
vulnerability, isawell-recognized characteristic of

multidimensional poverty (Sen 1999, Béné 2003,
2009).

In response to this recognition, governments
worldwide have sought to develop small-scale
fisheriesin variousways. One approach hasbeento
impose greater regulations on resource extraction,
thereby ensuring an ongoing flow of resources and
making the livelihoods linked to those resources
more sustainable (Johannes 2002, Leiva and
Castilla 2002, Defeo and Castilla 2005). Another
approach, sometimesin unison with theformer, but
often not, hasbeen to subsidizesmall-scalefisheries
(Squires et al. 1998, Allison and Ellis 2001,
Kaczynski and Fluharty 2002, Abdallah and
Sumaila 2007). A subsidy is broadly defined as a
government transfer by which abenefit isconferred
(Grynberg 2003, Schrank 2003) and, in addition to
direct monetary transfers, may be in the form of
research and education. The desired outcomes of
thissubsidization aregenerally twofold: to alleviate
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poverty and to increase the sustainability of the
fishery.

However, many analysts argue that subsidies too
often lead to fleet modernization, increased catches,
resource depletion, and ultimately decreased
sustainability (Milazzo 1998, Pauly et a. 2002,
Khan et a. 2006, OECD 2006, Jacquet and Pauly
2008). A recent empirical analysis of the effects of
subsidies on industrial fisheriesin Japan has shown
that, under an appropriate management System,
subsidies do not necessarily lead to unsustainable
increases in production (Yagi et a. 2009). Despite
apervasiveassumptionintheliteraturethat negative
outcomesareto beexpected from subsidiesinsmall-
scale fisheries (Andrade 1997, Allison and Ellis
2001, Pauly et al. 2002), asimilar empirical analysis
has not been conducted. Anocther untested
assumption associated with subsidiesin small-scale
fisheries is that subsidies can have positive
outcomes under the ‘right’ conditions. Subsidy
schemesthat are based on incentives and supported
by ongoing research, monitoring, and oversight, for
example, areexpectedtoleadtoimproved outcomes
(Grafton et al. 2006). Similarly, subsidy schemes
that are accompanied by management plans are
expected to lead to more sustainable outcomes
(Abdallah and Sumaila 2007). Currently, however,
thereis alack of literature dealing with the results
of monitoring and evaluation processes linked to
subsidized fisheries, which makes it very difficult
to accurately define the positive or negative
outcomes of subsidies for small-scale fisheries and
under what conditions these outcomes might be
expected.

This paper seeks to address this gap to some extent
by exploring empirical evidence of the outcomes of
government subsidies for small-scale fisheries in
Chile, a country with some of the most productive
fisheries in the world due to the greater Humbol dt
Current (Aguilar 2000, Aguero 2007) and where
small-scale fisheries are subject to territorial user
rights management schemes (Gelcich et al. 2005,
2007, 2008). A necessary questionto addressbefore
such an analysis could take place, however, was:
outcomes for whom? Anayses of small-scale
fisheries have been criticized for focusing on either
the ecological or the social domain of fisheries
(Béné 2003). In South and Central America in
particular, anayses have been criticized for
focusing too heavily onthe ecological domain at the
expense of exploring the socioeconomic factorsthat
drive change in small-scale fisheries (Salas et a.
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2007). Small-scale fisheries are tightly linked
social-ecological systems where outcomes for one
part of the system (for example, stock depletion) in
the ecological domain have implications for other
parts of the system (for example, livelihoods) inthe
social domain and vice versa (Berkes et a. 2003).
Small-scale fisheries are also part of complex
systems characterized by nonlinearity and
emergence (Berkesand Folke 1998), which implies
that linear relationships between ‘inputs,’” such as
subsidies, and ‘ outputs,” such aspoverty alleviation
and ecological sustainability, should not be taken
for granted. This characteristic of small-scale
fisheries makes an analysis of the relationship
between subsidies and the productive trends in
fisheries important but challenging to achieve in
practice. We attempt such an analysis based on
available information over a 12-yr period in Chile,
wheretheobjectiveof subsidieshasbeento develop
the fishery and alleviate poverty. We analyze
empirical evidence of where money was invested
by the state (inputs) and the relationship between
subsidies received and the productive trends of the
fisheries (outputs).

Small-scale fisheries in Chile offer a useful case
study for understanding the relationships between
subsidies and productive trends. As in many other
partsof theworld, for example, Mexico (Hernandez
and Kempton 2003) and some parts of Africa(Béné
2009), small-scalefisheriesin Chileconsist of high-
valued resources, and productionisthereforelinked
to international markets (Gallardo 2008). Market
forces drive the development of these small-scale
fisheries, stimulating the discovery of new
resources, devel oping new markets, andinfluencing
prices. Some subsidies in Chile may be linked to
Improved management, as may be the case of the
Turf system (Gelcich et a. 2005), which has been
greatly subsidized in itsimplementation, but others
are not. As in other parts of the world, a direct
analysisof theinfluence of subsidieson the number
of fishers (the effort) is confounded by a lack of
reliable data on the movement dynamics of fishers
in and out of the activity, or along the coast.

STUDY AREAAND METHODS
Study site
Chile's 1V Region, referred to as the Coquimbo

Region, is regarded as one of the most important
small-scalefishery regionsin the country (Montoya
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2002) (Fig. 1) and was therefore selected for this
study. The Coquimbo region has 4809 officially
registered fishermen in the National Fisheries
Service Register and contains 32 fisher villages,
referred to as* caletas,” wherefishermen dock their
boats and land their catches. In Chile, some caletas
are located on private land, but access to fishing is
assured by Chileanlaw. However, noinfrastructure,
such aspiers, can beinstalled by the government on
privateland. Chileisdivided into 15 regions, which
inturn are subdivided into provinces. Theregion of
Coquimbo consists of three provinces. Limari,
Choapa, and Elqui, the regional capital (La Serena)
being located in the Elqui province. Most of the
caletas in Limari (75%) and Choapa (50%) are
located on private land.

Data collection
I nvestment data

In order to determine the amount of subsidies in
small-scale fisheries in the region, and the
relationship between investment, landings, and the
value of landings, data were collected covering a
12-yr period (between 1996 and 2007) for all 32
caletas in the region. Data for the years 2000 and
2001 were excluded because they wereincomplete.
The first step was to identify and group funding
sources according to their chief objective
(summarized in Table 1) based on official reports
from the National Fisheries Service (Soto 2002,
Chavéz and Tirado 2008) of funding institutions.
Funding was grouped into two categories:
infrastructure projectsand others; “others” included
funding for fishing equipment, production, TURFs
(territorial user rights fishery), research, and social
programs. The monetary values invested by each
institution each year between 1996 and 2007 were
corrected to their value in December 2008 and
transformed into U.S. dollars based on the mean
exchange rate for the same month (1 US$ = 629.11
CLP).

Landings data

The second step was to collect data on landings
(recorded in tons) from 1996 to 2007, which were
obtained from the Nationa Fisheries Service.
Resources were grouped into major categories
(fishes, squid, invertebrates, and seaweed).
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Value of landings data

Because data on the monetary value of the landings
were unavailable, the sanction value? on each
resource was used to obtain the value of the
landings.

Income data

Because data on per capita income per fisherman
wasunavailable, incomewascal culated by dividing
the value of thelanding by the number of fishermen
officially registered in each of the 32 caletas. Once
again, themonetary valuesof landingsfor each year
between 1996 and 2007 werecorrectedtotheir value
in December 2008 and transformedinto U.S. dollars
based onthe mean exchangeratefor the samemonth
(1US$=629.11 CLP).

Data analysis

A linear regression was performed to answer the
following questions. Is more money invested in
areas where landings are greater? And/Or, is more
money invested in the poorest areas? In order to
answer the first question, we plotted the average
annual funding versusthe average annual landings,
and for the second question, we plotted the average
annual per capitafunding versusthe average annual
per capita income. This analysis was performed
twice because three caletas (Coquimbo, Guayacén,
and Tongoy) skewed the outcomesof theregression
because the largest subsidies were concentrated in
these caletas.

Inorder toidentify changesinlandingsandincomes,
aregression anaysiswas performed on the data for
the categories previously described from each
caleta. The general trend is identified based on the
slope of the regression of the variables versustime.
Trends were then classified according to the slope
of the regression: a positive slope (slope > 1) was
classified asan “increase”; aslopecloseto 0 (-1 <
slope > 1) as “no change’; and a negative slope
(dlope< —-1) asa“decrease.” The datawere plotted
on achart.

A nonmetric multidimensional scaling analysis
(nMDS) (Clarkeand Warwick 1994) wasconducted
to detect relationships between (1) the characteristics
of each caleta, which were (a) types of fisheries
(fishes, squids, seaweed, and invertebrates), (b)
numbers of fishers, and (c) type of caleta (rura or
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Fig. 1. Location of the Coquimbo Region (Region IV) in Chile and its administrative division. The
photographs show examples of “ Caletas,” which are the landing sites of artisanal fisheries. (A) Caleta

Sierraand (B) Caleta Totoralillo Sur.
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urban); (2) funding; and (3) trends(changes over
time) in landings and income.

A weighted Spearman rank correlation coefficient
was used to establish the correlation between the
different data sets (funding vs. characteristics,
funding vs. trends, characteristicsvs. trends), using
the dissmilarity matrices of nMDS analysis.
Statistical significance was established using a
randomization (permutation) test at aP = 0.05.

RESULTS
Subsidiesfor small-scalefisheries

A total of 25.55 million US$ was spent on funding
diverse projects and programs, distributed as
follows: infrastructure and equipment 74%, and
“others’ that include production 9%, social
programs 15%, research 1%, and TURFs 1%, for
specific caletas in the Coquimbo Region over the
12-yr period. The average annual funding (2.55
million US$) represents 48% of the average annual
value of regional landings. When considered on a
per capita basis (equating to 454 US$), this sum
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Table 1. Ingtitutions that funded development programs or actions and research during the period 1996—

2007 in the Coquimbo Region, Chile.

Ingtitution (with its original Spanish name and itstranslation) Actions funded

Fondo de Fomento de la Pesca Artesanal (FFPA)
Fund for the Promotion of Artisanal Fisheries

Fondo Nacional de Desarrollo Regiona (FNDR)
National Fund for the Regional Development
Corporacion de Fomento de la Produccién (CORFO)
Corporation for the Promotion of Production

Servicio Nacional de Empleo y Capacitacion (SENCE)
Nacional Service for Employment and Training

Fondo de Solidaridad e Inversion Social (FOSIS)
Solidarity and Socia Investment Fund

Direccion de Obras Portuarias (D.O.P.)
Direction for Port Constructions

Fondo de Investigaci6n Pesguera Fisheries Research Fund

Programa Mas Region
(an EU-funded program for the regional development)

Co-finances diverse projects fishermen organizations want
to devel op (equipment, restocking, aquaculture, marketing,
processing, €etc.)

Finances infrastructure for the social and economic
development of the region

Finances baseline studies and monitoring of management
areas (a system of territorial user rights for benthic
fisheries)

Finances educational activities that seek to improve labor
and employment

Finances projects, programs, and activities for poverty
aleviation

Finances the construction and maintenance of port and
coastal infrastructure

Funds fisheries research

Financed small productive initiatives for artisanal fisheries,
promoting the establishment mini-enterprises

represents 59% of the annual average income of an
artisanal fisherman in theregion. In addition to this
funding, regional funding initiatives totaled 9.64
million US$ during the same period. This funding
was targeted at artisanal fishermen but not at
specific caletas.

The funding shows a very unequal geographic
distribution, with 76% of the funding spent in just
one province (Elqui Province, in which the capital
of the region is located). Within each of the three
provinces that form part of the Coquimbo Region,
the same pattern of unequal distribution was
observed, with some caletas receiving much more
funding than the others (Fig. 2B). This pattern of
unequal distribution was still observed when the
funding was standardized to an average annua per
capita funding (Fig. 3B), thus suggesting that
unequal distribution of funding among cal etasisnot
related to their size, as expressed in terms of the
number of fishermen that belong to each one. The
comparison between rural and urban cal etaslocated
on state-owned land with those located on private

land suggests that property regimes play the most
important role (Figs. 2B and 4). Caletas |ocated on
private property receive amost no funding for
infrastructure, which is the mgjor item in caletas
located on state-owned land, regardless of their
urban or rural character (Fig. 4A). In addition, the
rel ationship between the proximity to urban centers
plays an important role. Fig. 4 depicts funding in
thecal etasl ocated between 10and 30 kmfromurban
centers and illustrates the case of Tongoy (Fig. 4B,
see [), which is a caletawere alot of money (60%
of thetotal) isinvestedinthescallopindustry. When
thisistaken into account, thedistribution of funding
intheregionisvery even, with the exception of the
caletas near urban centers (Fig. 4).

On the other hand, contrary to the expectation that
funding would be skewed toward cal etas exhibiting
the highest level of poverty and underdevel opment,
funding is higher for those caletas whose landings
exhibit the highest values (Fig. 2A). A positive
relationship was found between the amount of
funding received and thevalue of total landings (r?=
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Fig. 2. Distribution of average annual landing (A) and average annual funding (B) for each of the caletas
in Coquimbo Region during 10 yearsin the period 1996-2007. Landing (A) is separated by resource,
and funding (B) is separated by funding lines. In (B), the type of caletaisindicated: R = rural; RP =

rural located on privately owned land; U = urban. For Coquimbo, the represented fish landings have to

be multiplied by 10.
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0.57) (Fig. 5A). However, thisisinfluenced by those
caletasinthe Elqui province(Coquimbo, Guayacan,
and Tongoy) that exhibit the greatest landings.
When controlling for these higher-income caletas,
no relationship was found between funding and
income (r? < 0.01) (Fig. 5A and B). Those caetas
that received the most funding are within or close
tothemajor urban centersof each province, whereas
those with less investment tend to be rural caletas.
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Over the 12-yr period of interest here, the majority
of the funding went into port infrastructure, such as
piers and storage spaces (Figs. 2B and 3B). The
second funding line was social programs, which
included roads, health care, electricity, drinking
water, and schools. These also tended to be
concentrated in caletas closer to urban areasin just
one province (Elqui).
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Fig. 3. Distribution of average annual per capitaincome (A) and of average annual per capitafunding
(B) for each of the caletasin Coquimbo Region during 10 yearsin the period 1996-2007. Income (A) is
separated into the resource group producing it, and funding (B) is separated by funding line. In brackets,

the number of fishers for each caletais indicated.
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Social and ecological impacts of subsidies

Each caleta has its own socia-ecologica
characteristics, which influence its productive
history and change over time. Norelationshipswere
found between per capita funding and per capita
income (Fig. 5C and D). The irregularities in the
performance of the variables measured over time
have been significant. For example, in most cases,
trends of per capita income produced by landings
of seaweed and invertebrates tended to be

(1072)
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decreasing, whereas those caletas that relied on
fishes and giant squid pointed to a more stable
pattern, with few caletas indicating decreasing in
their landings and consequently income (Fig. 6).
Thisconfirmsthat changesinthevariablesover time
are very different in the caletas.

Funding seems to produce no effect on these
changes or differences. This suggestion is
corroborated by a comparison between individual
caletas. For example, if wecompare Coquimbowith
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Fig. 4. Investment according to proximity to administrative centers for (A) infrastructure investments
and (B) other investments. [ the investment in Tongoy.
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Guayacan, which arebothrelated to the urban center
of Coquimbo, we observe that the first receives
much more funding (Figs. 2B and 3B), but both
exhibit very similar trends (Fig. 6). The same can
be observed for other comparable pairs of caletas:
El Totoral and Punta de Talca, both rura caletas;
Talcaruca and El Sauce, also rural caletas; or Las
Conchas and Pichidangui, both urban caletas. In all
these cases, one received much more funding than
the other, but no differences in trends were
discernable.

Nevertheless, no direct relationship was found
between these changes in landings or income and
the amount of funding received (r?> = 0.0268 for
trendsinlandingsvs. funding; r?=0.0462 for trends
inincome vs. funding; Table 2). From the analysis
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of clusters by nMDS of the three variables
(characteristics of the caletas, funding, and trends),
gpatial patternssuggest somerelationships(Fig. 7A-
C). First, changes over timein landings and income
aremore related to the productive characteristics of
the caleta (Fig. 7B and C) than to the funding they
received (Fig. 7A). Second, the grouping related to
funding has similarities to the grouping related to
productive characteristics. For example, those
caletas whose productive activity is mainly based
on fish and squid appear together in the group that
IS characterized as receiving the most funding for
infrastructure (Fig. 7A and B). The nMDS
supported the finding that there is no relationship
between funding received and the productive
characteristics of caletas.
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Fig. 5. Relation between average annual funding and landing (A, B) and per capitaincome and per
capitafunding (C, D) of the caletas in the Coquimbo Region.
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A Spearman rank order correlation analysis
confirmed the finding that change in the caletas is
related to their ecologica and productive
characteristics, rather thanto the subsidiesthey have
received (Table 2). In addition, funding appears
better related to productive characteristics than to
their trends (Table 2), thus suggesting that funding
IS more a consequence of, than a reason for, the
productive history of each caleta. Funding seemsto
produce amost no effect. This suggestion can be
aso corroborated by the comparison between
individual caletas.

DISCUSSION

The findings presented here challenge two salient
assumptionsthat inform scientific understanding of
the outcomes of subsidiesfor small-scale fisheries.
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The first of these assumptions is informed by
economic arguments and suggests that subsidies
will necessarily lead to over-exploitation and
resource depletion. In this study, however, despite
subsidies of up to 59% of the per capitaincome of
fishermen, the size of landings and the income
received did not change significantly over a 12-yr
period. Indeed, the proportion of subsidies
compared with income was more than double that
estimated by other authorsworking at global scales
who have predicted over-exploitation as a result of
subsidies (Milazzo 1998). A smilar study
conducted in Japan concluded that state subsidies
did not lead to either an increase or a decrease of
prices or numbers of fishersor vessels. The authors
argue that, under effective management, subsidies
do not necessarily cause production increases or
negatively impact fishing stock (Yagi et a. 2009).
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Fig. 6. Changes of the per capitaincome produced by the different resources landed in each caleta.
Resources: Fi, fishes; Sq, squid; Sw, seaweed; In, invertebrates. The general trend is identified based on

the slope of the regression of income versustime.
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7.

In addition to understanding the management
regimes associated with subsidies, a more nuanced
understanding of different kinds of subsidies seems
alsotobenecessary. Inthefisheriesconsidered here,
the subsidies given were aimed at improving
working conditions for fishermen, through better
ports, better piers, better storage capacity, accessto
drinking water, electricity, better roads that connect
landing places to markets, and so on, rather than
investing in bigger boats and bigger nets. These
kinds of subsidies result in improved working
conditions for fishermen but do not necessarily

influence fishing efficiency and should perhaps
receive afairer hearing within scientific and policy
forums. Seemingly, better working conditions or
improved access has not been an incentive for new
people to move into the activity, as observed in the
past (Meltzoff et al. 2002), a point that needs more
analysis and attention to be properly understood.

The second assumption challenged by this study is
that governments provide subsidies to alleviate
poverty and marginality (Smith 1979, Pauly 1997,
Squires et a. 1998, Allison and Ellis 2001, Béné
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Table2. Resultsof the Spearmanrank order analysis, analyzing similaritiesbetween funding lines(funding),
productive characteristics (characteristics), and the changes of landings and income (trends).

Group of caletas analyzed Variables R P
All caletas Funding vs. characteristics 0.29 *okk
Funding vs. trends 0.29 Fhx
Characteristics vs. trends 0.15 *okk
Caletas related to urban centers Funding vs. characteristics 0.27 NS
Funding vs. trends 0.48 *kk
Characteristics vs. trends 0.7 *okk
Rural caletas Funding vs. characteristics 0.66 *okk
Funding vs. trends 0.13 *
Characteristics vs. trends 0.58 *okk
Caletas established on state-owned land Funding vs. characteristics 0.52 *okk
Funding vs. trends 0.47 *kk
Characteristics vs. trends 0.66 *okk
Caletas established on privately owned land Funding vs. characteristics 0.51 *okk
Funding vs. trends 0.58 Fhx
Characteristics vs. trends 0.79 *okk

* P<0.05, ** P<0.01, *** P <0.001, NS not significant

2003, Grynberg 2003, Salas et a. 2007). Here, no
relationship was found between poverty and where
subsidieswereinvested. Proximity to urban centers
and the value of landings already taking place
seemed to be the defining characteristics of those
caletas that received subsidies. Similar trends have
been found in other parts of the country, where
fishermen openly recognize that nearness to urban
centers plays a critical role in determining their
access to government subsidies (Medina et a.
1997). Another important factor influencing these
results is that the Chilean government does not
providesubsidiesfor cal etas|ocated on privateland.
Around theworld, small-scal e fishermen arelosing
accessto fishing grounds due to demandsfor prime
land along the coast. In Chile, although law protects
therightsof fishermen to accessthe coast, they lose

accessto subsidiesbecausethey are prevented from
building infrastructure. Because of this, the
incentive to move and fish in remote areas is
prevented, instead generating an ever-increasing
concentration in urban areas, in which subsidiesin
fact improve working conditions. This trend of
focusing subsidiesin urban areas, at the expense of
their rural counterparts, is often politicaly
motivated as constituencies are concentrated in
these areas, and it is unlikely to be uniqueto Chile.
Where the intention behind subsidies is poverty
aleviation, as is often the case with small-scale
fisheries, these findings suggest that rural fisheries
require specia attention.
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Fig. 7. Nonmetric multidimensional scaling (hnMDS) of funding characteristics (A), characteristics of
each caleta (B), and the trends of production and income (C). The vectors show the direction of changes.
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CONCLUSION

Assumptions of linear relationships between inputs
and outputs in small-scale fisheries are smplistic.
In the cases explored here, despite subsidies being
much higher than global averages, almost no effect
on fisheries was detected, although living and
working conditions probably improved for the
fishermen themselves. Indeed, this study suggests
that, provided that subsidiesdo not createincentives
to improve fishing efficiency (bigger boats, bigger
nets, etc.), the assumed detrimental effects of
subsidies should not be presupposed. Greater
attention therefore needs to be paid to the types of
subsidies received and not just the management
regimes associated with subsidies.

With some notable exceptions (e.g., Yagi et al.
2009), thedearth of empirical studiesdemonstrating
the assumed relationship between subsidies and
over-exploitationisaconcern. Far moreeffort needs
to be put into monitoring and evaluating the
outcomes of subsidies in small-scale fisheries,
taking note of both management regimes and the
type of subsidies received. At present, the waysin
which state agencies conduct their reporting and
analysis of funding cycles impedes our ability to
fully understand these outcomes. These reports
focus overwhelmingly on the amount of money
spent and implementation according to predetermined
log-frames. Reporting generally takes place within
single“administrativeyears,” precluding long-term
monitoring and evaluation of the outcomes. More
effective means need to be sought to monitor and
evaluatethe outcomesof subsidies. Theseoutcomes
areinherently difficult to monitor and evaluate due
to the difficultiesinvolved in assigning causality to
identified trends. Identifying indicatorsfor both the
socia and the ecological domains of fisheries and
then matching thetempo of monitoring to thetempo
of change in these variables is a major challenge.
Of particular concern should be a deeper
understanding of changes in livelihoods, based on
more inclusive indices than income alone.

Responsesto this article can be read online at:
http: //mww.ecol ogyandsociety.org/vol 16/iss3/art17/
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