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a b s t r a c t

Habitat destruction and extensive hunting drove the population of Eurasian otter (Lutra lutra L.) in Cen-
tral Europe nearly to extinction. Due to conservation efforts, otters are now returning to their original
habitats, including fishpond areas in the Czech Republic. As their populations grow, conflicts with fish-
ermen arise due to significant losses of commercial fish stocks caused by otter predation. Since 2000,
Czech fisheries may claim compensation for otter damages under legislative Act No. 115/2000. However,
negative attitudes towards otters persist and their illegal killing remains common. In order to provide
decision-support material for conflict reconciliation, we conducted a questionnaire survey among fish-
ermen (n = 125) and conservationists (n = 36) to investigate stakeholders’ perceptions of otter predation
and the damage compensation scheme in the Czech Republic. Results suggest that although otter dam-
ages on fish stocks were smaller than those caused by other piscivorous predators, fishermen perceived
them as a significant hardship and demanded active control of otter populations. However, only one
quarter of fish farmers actively protected their ponds from otter predation and not all conservation-
ists were able to provide advice on preventive measures. Most respondents were aware of the current
compensation scheme but its actual utilisation, especially by small private fish farmers, was low due to
a perceived bureaucratic burden. All stakeholders considered current compensations to be insufficient

and expressed a need for additional measures. We identified deficiencies in communication between
both groups of stakeholders, and a lack of knowledge and use of available damage mitigation options.
Our findings show prevailing gaps in the conservation plan for L. lutra and suggest areas into which the
effort of conservation planning, public relations, and environmental awareness campaigns should be tar-
geted. Understanding stakeholders’ attitudes towards mitigation strategies is crucial for their successful

e imp
pecie
application and for futur
activities and protected s

ntroduction

Successful conservation efforts in Central Europe have led to the
ecovery of many previously endangered species, including preda-
ory mammals such as the Eurasian otter (Lutra lutra L.) (Červený
t al. 2001). In highly developed landscapes of Central Europe,
xpanding populations of recovering species compete with humans
or the use of space and biological resources. The recent increase
Please cite this article in press as: Václavíková, M., et al. Otters vs. fisherme
sation in the Czech Republic. Journal for Nature Conservation (2010), doi:10

n otter numbers has resulted in a typical human–wildlife conflict
ue to significant damages by otters predating on commercial fish
tocks, particularly at farmed fishponds (Kloskowski 2005; Kranz et
l. 1998; Myšiak et al. 2004). Since extensive aquaculture is a com-
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rovement of reconciliation policies focused on conflicts between human
s.

© 2010 Elsevier GmbH. All rights reserved.

mon way of agricultural production in most European countries and
the costs of damages must be carried by those whose activities over-
lap with otter territories (Schwerdtner & Gruber 2007), the negative
attitudes towards piscivorous predators are rising among fisher-
men (Bodner 1998; Kranz 1994; Kučerová 1999). Understanding
fish farmers’ perceptions of otter predation thus represents a crit-
ical challenge for conservation managers that aim to alleviate the
fundamental conflicts between human activities and protected ani-
mals (Marshall et al. 2007).

The relevancy of human–wildlife conflicts in Europe is illus-
trated by the existence of the Framework for Biodiversity
Reconciliation Action Plans (FRAP) project. This project was specif-
ically designed to develop a procedural framework for action plans
n: Stakeholders’ perceptions of otter predation and damage compen-
.1016/j.jnc.2010.07.001

aimed at reconciling conflicts between the conservation of large
vertebrates and the use of biological resources by humans (Similä
& Varjopuro 2004). As a model case, the impact of piscivorous
predators on fisheries was investigated in eight European countries,
including the Czech Republic (Poledníková et al. 2006). In this study,

dx.doi.org/10.1016/j.jnc.2010.07.001
dx.doi.org/10.1016/j.jnc.2010.07.001
http://www.sciencedirect.com/science/journal/16171381
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e expand on the FRAP framework and examine the stakeholders’
erceptions of otter predation and damage compensation in the
zech Republic, in order to provide supporting material for conser-
ation managers as part of the management program for Eurasian
tter.

In the Czech Republic, there is a long tradition of conflict
etween otters and fisheries (Kučerová 1999). With more than
0,000 ponds, many of which date back to 14th and 15th centuries,
his country is the second largest carp (Cyprinus carpio) producer in
urope (Rauschmayer et al. 2008). Illegal killing together with envi-
onmental pollution and habitat destruction almost drove otters to
xtinction in the first half of the 20th century. However, due to strict
rotection and active recovery management, the otter population is
ow steadily increasing (1600–2200 estimated individuals in 2005
p from less than 200 individuals in the 1970s) (Hlaváč et al. 1998;
oledník et al. 2009). After the political transformation in 1989 that
esulted in profound changes in land-use management and privati-
ation of the aquacultural sector (Bičík et al. 2001; Václavík & Rogan
009), conflicts between otters and fishermen re-emerged (Toman
998). The annual otter damages reported by two major fishermen
rganisations, the Czech Fish Farmers Association (CFFA) and Czech
ishing Union (CFU), fluctuated around 150 million CZK (∼D6 mil-
ion) per year between 2000 and 2005 (CFU 2009b; CFFA, personal
ommunication). As a consequence, some fishermen ignore otter
onservation status and use illegal methods such as trapping and
ulling to protect their properties and avert undesirable damages
Kranz et al. 1998; Toman 1995). Although the Czech otter popu-
ation is currently not under a direct threat of extermination, the
ombination of illegal killing with increasing occurrence of road
ills can result in a population decline in the near future (Poledník
t al. 2009). Illegal killing thus represents one of the major obstacles
o otter conservation in the Czech Republic (Poledník et al. 2007)
nd has created an incentive for developing strategies to mitigate
onflicts between fishermen and otter protection.

Despite efforts to unify conservation strategies in the European
nion, individual European countries adopted different approaches

o reconcile otter–fishermen conflicts. While some countries (e.g.,
oland, Portugal) have not yet undertaken any mitigation measures
Freitas et al. 2007; Kloskowski 2005), several countries (e.g., Aus-
ria, Germany) have developed damage compensation schemes to
over some of the costs associated with otter predation on com-
ercial fisheries (Bodner 1995; Similä et al. 2005). In the Czech

epublic, ex-post compensation for damages caused by selected,
pecially protected species has been in force since 2000, under the
egislative Act No. 115/2000. Under this Act, affected fishermen
an claim reimbursement for otter-induced damages on commer-
ial fish in ponds and rivers within six months after (ex-post) the
amage has occurred. An expert assessment of otter presence and
amage appraisal based on a methodology recommended by the
inistry of Environment are required for claims to be successfully

rocessed by county administrations that pay the total amount of
ompensations within four months after submission. Although the
ct allows fishermen to get reimbursed for their economic losses
aused by otter depredation, this compensation scheme has been
he subject of criticism for several reasons. First, the quantifica-
ion of losses caused by otters and distinguishing them from losses
ue to other predators, diseases, or poor cultivation practices is
complex and unreliable process. Second, only costs associated
ith primary damages (i.e., fish eaten by otters) are being reim-

ursed, while secondary damages (e.g., stress and injury on fish
tock) are not taken into account. Third, the application for com-
Please cite this article in press as: Václavíková, M., et al. Otters vs. fisherme
sation in the Czech Republic. Journal for Nature Conservation (2010), doi:10

ensations may be considered a significant bureaucratic burden for
hose that suffer the costs of damage. Since the perception of con-
ervation strategies affects their successful application (Herzon &
ikk 2007; Junge et al. 2009), investigating the attitudes of rele-

ant stakeholders towards current compensation tools is crucially
 PRESS
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needed for development of future reconciliation policies (Marshall
et al. 2007).

In this study, we conducted an extensive questionnaire survey
that was focused on stakeholders’ perceptions of conflicts between
fisheries and otter conservation in the Czech Republic. Although
mutual understanding and acceptance of conservation strategies
by all parties involved in human–wildlife conflicts is recognised to
be essential for reconciliation, to date, few studies have examined
the way this conflict is truly perceived (Kranz 2000; Moravcová
2002). We empirically investigated stakeholders’ attitudes towards
otter predation and current compensation schemes, and exam-
ined the actual utilisation and cost-effectiveness of the legislative
tool. Fishermen as well as representatives of government conserva-
tion agencies were interviewed to collect and analyse information
from both major parties involved in the problem. In particular,
we addressed the following research questions: (1) How do stake-
holders (fishermen and conservationists) perceive otter predation
pressure on commercial fish stocks and what are their attitudes
towards current mitigation policies? (2) How frequently used and
how effective is the compensation scheme implemented by legisla-
tive Act No. 115/2000? (3) If proved ineffective, what are the key
problems that hinder the success of reconciliation strategies in the
Czech Republic?

Materials and methods

We chose a semi-structured interview as our research method-
ology to collect data on stakeholders’ perceptions of otter predation
and damage compensation. The extensive questionnaire survey
took place over three years (2004–2006), focusing on two groups
of stakeholders, fishermen (n = 125) and local government officials
(n = 36), that were individually interviewed via personal visits or
exceptionally via phone calls. Similar surveys from recent years
revealed in-person interviews to be more effective than mailed
questionnaires, since those generally have low response rates and
do not allow researchers to add clarifying questions (Moravcová
2002; Skáren 1990; Trindade 1991). We identified four sepa-
rate groups of respondents within the main fishermen group: (1)
managers of large commercial fisheries for whom fish farming rep-
resents a major source of income (n = 21); (2) smaller fish farmers
and hobby pond owners not depending on fish farming as their
primary source of income (n = 30); (3) official representatives of
individual CFU units (anglers’ organisation with more than 250,000
members; n = 40); and (4) recreational anglers (both members and
non-members of CFU, n = 34). The sample of fishermen was ran-
domly selected from Czech-Moravian Highlands and Moravia, two
major regions in the Czech Republic in which otters are abundant.
The individual respondents were located using the CFU registry,
local municipal records, internet directories, and field interviews.
The surveyed local government officials included: (1) zoologists
from national parks (NPs) and protected landscape areas (PLAs)
that are responsible for collecting evidence of otter damage neces-
sary for compensation claims (n = 25); and (2) representatives from
individual counties that are responsible for the administration of
compensations at a county level (n = 11). From the entire country,
we interviewed all local government officials from PLAs and NPs
and 11 out of 14 county representatives.

Throughout the study, one assigned person interviewed all
stakeholders in order to prevent potential bias in data collection.
Fishermen were asked in a standard way to identify the extent of
n: Stakeholders’ perceptions of otter predation and damage compen-
.1016/j.jnc.2010.07.001

predator-induced damage to fish stocks at their farms/sites over the
past five years, and specify piscivorous predators occurring at their
farms/sites. To investigate the awareness about the legislative Act
No. 115/2000, we asked a series of questions to assess fishermen
knowledge of the compensation scheme, their previous experience

dx.doi.org/10.1016/j.jnc.2010.07.001


 ING

J

ature

w
t
d
t
w
d
k
F
i
w
a
i

c
p
o
e
t
o
k
a
r
s
y
t
e
c
p

m
i
a
t
v
s
q
u
t
L
i
r
t
fi
w
o
a
b
b
p
b
i
s
h
a
a
t
o
f
w
a
N
9
W
a

j

were mentioned as severe, including diseases and poaching. Some
of the CFU representatives and recreational anglers also empha-
sised the poor quality of fish habitat, caused in particular by former
channelisation of rivers and streams.

Fig. 1. Trend in total losses of fish stocks between 2000 and 2006 as perceived by
four groups of surveyed fishermen.
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ith claims, and their general attitude towards efforts focusing on
he mitigation of otter–fishermen conflict. We also asked respon-
ents to specify those aspects of current compensation measures
hat they liked and disliked, and to suggest specific changes that
ould make the legislative tool more effective. In addition, respon-
ents were asked to describe the types of preventive measures they
now and actively use to avert otter damages on their properties.
inally, we collected information on the characteristics of each vis-
ted fish farm: number of owned fishponds; total area of farmed

aters; and sources of primary income. Only fishponds that were
ctively farmed were taken into account, which allowed close link-
ng of respondents’ views and awareness to fish farming practices.

We questioned local government representatives that offi-
ially administer legislative Act No. 115/2000 to understand the
erspectives of stakeholders on the conservation side of the
tter–fishermen conflict. All representatives were asked to provide
xpert opinion on the compensation measure and its opera-
ion. To examine their eligibility to facilitate reconciliation of
tter–fishermen conflicts, a series of questions addressed their
nowledge of preventive measures aimed at averting otter dam-
ge. In addition to information gained via questionnaire, county
epresentatives provided official data on the number of compen-
ation claims, approvals, and total amounts reimbursed for each
ear since 2000. Similarly, two national fishermen organisations,
he CFU and the CFFA (professional association of commercial fish-
ries, covering 85–90% of the total Czech fish production) provided
ountry-wide data on annual losses of fish stocks caused by all
iscivorous predators, including otters.

To analyse collected data, we applied primarily quantitative
ethods because they are more suitable to reduce the complex-

ty of results, allow hypothesis testing and statistical comparisons,
nd are easier to communicate to natural scientists and conserva-
ion managers (Marshall et al. 2007). The qualitative data collected
ia open-ended questions in the questionnaire or during discus-
ions with interviewees were used exclusively to interpret our
uantitative findings and elucidate the reasons behind results. We
sed statistical analyses coupled with basic GIS analyses to inves-
igate factors affecting stakeholders’ perceptions of the conflict.
ikelihood Ratio Chi-square Tests (LRCTs) were applied to exam-
ne whether factors such as predator’s long-term presence in the
egion, fishermen’s primary source of income, membership in some
ype of interest group, or total area of farmed fishponds influence
shermen’s awareness of the compensation measure. Similarly,
e used LRCT to test the effect of these factors on the actual use

f the legislative tool as well as on the active use of preventive
nti-predator measures. We also used LRCT to test the relationship
etween fishermen’s previous experiences with damage reim-
ursement and their current attitude towards the compensation
rogram. Finally, we investigated factors affecting the total num-
er of compensation claims and the total amount of reimbursement

n individual counties, using ordinary least square (OLS) regres-
ion and the following explanatory variables: relative total area of
abitat (%) occupied by otters in each county (geographic range);
nd total area of fishponds in each county. We log-transformed
ll variables to offset the effect of outliers and meet the assump-
ion of normally distributed residuals. We measured the amount
f spatial autocorrelation in the residuals using Moran’s I and per-
ormed a sensitivity analysis by running the OLS model with and
ithout outliers to assess their effect on our results. All statistical

nalyses were performed in SAS JMP 7.0.1 (SAS Institute Inc., Cary,
C); GIS computation of spatial features was performed in ArcGIS
Please cite this article in press as: Václavíková, M., et al. Otters vs. fisherme
sation in the Czech Republic. Journal for Nature Conservation (2010), doi:10

.1 (ESRI Inc., Redlands, CA), using data obtained from TG Masaryk
ater Research Institute and the Agency for Nature Conservation

nd Landscape Protection of the Czech Republic.
Since the project methodology meets the criteria of Human Sub-

ect Research, we recognise the moral issues potentially associated
 PRESS
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with our data collection and presentation. Although our institution
did not require formal ethics approval at the time of the study and
the character of the data posed minimal risk to researched sub-
jects, we strived to fully respect participants’ rights to undertake
our research in an ethical manner.

Results

Conflict perception by fishermen

According to 81% of interviewed fishermen, total fish losses
have been continually growing in the last five years (Fig. 1). These
respondents perceived the unacceptably high number of piscivo-
rous predators as the major reason for losses of fish, believed these
animals no longer met criteria for legal protection, and demanded
active control of their populations. Piscivorous predators most fre-
quently associated with damage on fish were great cormorant
(Phalacrocorax carbo), grey heron (Ardea cinerea), and Eurasian otter
(Fig. 2). The average proportion of otter damages for individual
groups of fishermen varied between 7% and 17%. Otter predation
rarely caused more than 50% of total damages and over 35% of fish-
ermen experienced no damages by otters at all. Fish farmers with
no damage by otters reported that their ponds were not being vis-
ited by otters frequently, they use effective preventive measures, or
their losses of fish caused by otters are insignificant in comparison
with other predators. Although predators were believed to cause
the majority of damage in fishponds and rivers, a few other factors
n: Stakeholders’ perceptions of otter predation and damage compen-
.1016/j.jnc.2010.07.001

Fig. 2. Major factors causing losses of fish stocks between 2000 and 2006 sum-
marised for four groups of surveyed fishermen.

dx.doi.org/10.1016/j.jnc.2010.07.001
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Managers of large commercial fisheries were shown to have bet-
er knowledge of legislative Act No. 115/2000 than other groups
f fishermen. All representatives of large fisheries were familiar
ith the law and the process of compensation claims. About 95%

f CFU representatives and 82% of anglers were aware of the dam-
ge compensation plan compared to 73% of smaller fish farmers
nd hobby pond owners, most of whom had only a vague idea of
ow the compensation process operates. Fishermen’s awareness
f otter presence at a fishpond site, based on distinct signs of otter
ctivity (e.g., spraints, tracks, partly eaten fish or actual sighting of
tter), had a significant positive effect on fishermen’s awareness of
he compensation scheme (Likelihood Ratio Chi-square Test (LRCT),
2 = 5.226, p = 0.0223, n = 125). Moreover, fishermen that exhibited
ignificantly better knowledge of the Act were those who were
rganised in some type of interest group, such as the CFU or the
zech Hunting Association (LRCT, �2 = 14.231, p = 0.0002, n = 125),
r owned a fishpond larger than one hectare (LRCT, �2 = 8.527,
= 0.0035, n = 84).

Awareness of the legislative tool for damage compensation did
ot necessarily mean that fish farmers were actually using it. Of
ll fish farmers affected by otter and/or cormorant predation, 72%
f large fish companies, 24% of CFU units, and only 10% of small
sh farmers and hobby pond owners have applied for compen-
ation. Survey participants considered the bureaucracy associated
ith compensation claims to be a financially demanding and time

onsuming process that makes conflict mitigation ineffective. Sta-
istical comparison of participants with damages on fish stocks
aused by one or more piscivorous predators showed that the pres-
nce of cormorant at a fish farm is a significant factor leading to
ompensation claims (LRCT, �2 = 5.953, p = 0.0147, n = 91), whereas
he presence of otter is not a significant factor (LRCT, �2 = 0.094,
= 0.7594, n = 91).

The majority of fishermen (63%) perceived the compensation
easure as an incomplete solution to the otter–fishermen conflict

hat needs to be accompanied by culling or live trapping. Whether
shermen claimed damage reimbursement in the past did not sig-
ificantly influence their current attitude towards the law (LRCT,
2 = 1.338, p = 0.5123, n = 91). Regardless of past experience with
laims, one third of surveyed participants considered the Act to
e an entirely ineffective means of conflict mitigation. Fishermen’s
iscontent was not caused primarily by insufficient financial com-
ensations but the fact that they are hindered in the production of
heir commodity. Especially for small fish farmers and hobby pond
wners the motivation for fish farming was not driven by profit
ut by their personal satisfaction of well accomplished work. They
onsidered reimbursement for damages to be insufficient because
hey wanted to produce fish, rather than to make profit.

Participants had similarly negative attitudes towards preven-
ive measures. Only 26% of respondents farming in an area where
tters were present were using some type of preventive measure
o avert otter predation. Most fishermen considered the suggested

easures (regular or electric fence, diversion ponds with non-
ommercial species, removable grid on inflows and outflows, noise
nd light emitters) to be ineffective and costly.

onflict perception by local government conservation agencies

About 60% of zoologists from NPs and PLAs were convinced
hat the trend in losses of fish stock over the last five years was
tagnant, while only 32% thought it was increasing. The county
fficials were relatively better informed as 82% were aware of the
Please cite this article in press as: Václavíková, M., et al. Otters vs. fisherme
sation in the Czech Republic. Journal for Nature Conservation (2010), doi:10

ncreasing trend. Nearly 70% of county representatives and 50% of
oologists from NPs and PLAs had previous experience with com-
ensation claims for otter damages under Act No. 115/2000. Except
or one respondent, who refused to answer, no participants from
ocal government perceived the current legislature as a fully effec-
 PRESS
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tive mitigation measure for the resolution of fishermen–predator
conflict and expressed the need for a more holistic approach.

To determine respondents’ eligibility in advising fish farmers on
how to avert otter predation, we examined their knowledge of pre-
ventive measures. Of the interviewed county representatives, 73%
were able to recommend at least one preventive measure. The most
frequent responses included regular or electric fencing, removable
grid on inflows and outflows, and noise emitters. Zoologists exhib-
ited better knowledge of preventive measures, as 88% suggested
at least one type of prevention. Their most frequent responses
included regular and electric fencing together with diversity of
fish stocks (combination of non-commercial fish with commercial
species). Our assumption that all government officials working in
regions where otters are present (n = 30) would be familiar with
preventive measures was not confirmed. Four officials were unable
to recommend any method for protecting fishponds from otter pre-
dation.

Analysis of official data for the Czech Republic

The official data collected from individual county offices showed
that over the period 2000–2006 local government approved 654
compensation claims and paid fish farmers more than 30 million
CZK (∼D1.2 million) for damages caused by otter predation. This is
an underestimate since data for 14 claims approved between 2000
and 2002 in Vysocina County were missing. Of all compensations
awarded since the Act was adopted in 2000, 70% were submitted
in Jihocesky County, 25% in Vysocina County, and the remaining 5%
in six other counties with large otter populations (Fig. 3). Although
there is no legal obligation for county administrations to keep evi-
dence of rejected claims, county officials reported that only 5% of
the claims were declined between 2000 and 2006. Statistical analy-
ses indicate that the number of compensation claims (OLS, adjusted
R2 = 0.84, n = 13) as well as the total amount paid to fish farmers
(OLS, adjusted R2 = 0.79, n = 13) in each county is positively affected
by (i) the total relative area of habitat occupied by otters (p < 0.01
for both models) and (ii) the total area of fishponds (p < 0.01 for
both models). The relationships remained significant even after
we performed sensitivity analysis and ran OLS without two out-
liers represented by Jihocesky and Vysocina Counties. Analysis of
residuals revealed an insignificant amount of negative spatial auto-
correlation in both models as measured by Moran’s I (I = −0.23 with
p-value = 0.49 and I = −0.26 with p-value = 0.21 respectively).

To gain insight into the actual effectiveness of the compen-
sation scheme, we acquired estimates of economic losses caused
by otter and other piscivorous predators from the CFFA and CFU.
Comparison of estimated losses to the actual amounts reimbursed
to fishermen shows that only 2–5% of estimated losses caused by
otter predation were compensated between 2000 and 2005 (Fig. 4).
In this period, the government spent 23 million CZK (∼D920,000)
on otter damage compensations, while the damages reported by
the CFFA and CFU exceeded 875 million CZK (∼D35 million). How-
ever, these amounts represent only a fraction of the total losses
caused by piscivorous predators (particularly cormorants) in the
Czech Republic, estimated by the CFFA (Fig. 5a) and CFU (Fig. 5b).

Discussion

In this study, we analysed stakeholders’ perceptions of otter pre-
dation and the damage compensation scheme in the Czech Republic
n: Stakeholders’ perceptions of otter predation and damage compen-
.1016/j.jnc.2010.07.001

to gain a better understanding of the otter–fishermen conflict and
thus facilitate its successful reconciliation. Results indicate that
fishermen perceive otter damages as significant, although not as
severe as the damages caused by cormorants and herons. Generally,
fishermen demanded the regulation of all piscivorous predators

dx.doi.org/10.1016/j.jnc.2010.07.001
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ig. 3. Otters and compensation claims in individual counties in the Czech Republi
etween 2000 and 2006; and (c) total amount of paid compensations between 200

nd often believed that culling or translocation was the only solu-
ion to the current conflict. According to Graham et al. (2005),
his attitude is prevalent among affected stakeholders in a vari-
ty of human–wildlife conflicts. Culling or translocation need to
e considered with the utmost caution because these management
ptions may create population sinks and thus be detrimental to
Please cite this article in press as: Václavíková, M., et al. Otters vs. fisherme
sation in the Czech Republic. Journal for Nature Conservation (2010), doi:10

he overall population of vulnerable predators (Beja et al. 2009).
ndeed predator control to benefit game populations and allow
arvesting has severely reduced the abundance and distribution of
any mammalian and avian predator species in the last 200 years

Reynolds & Tapper 1996). However, the FRAP project suggests
relative area of habitat with otter occurrence; (b) total number of approved claims
2006.

there is a need for a general shift in policies from strict conser-
vation towards active management of endangered fish predating
species (Rauschmayer et al. 2008).

Perceptions of otter predation by professional and hobby fish
farmers seemed to be influenced by three major factors: (a) the
relative importance of otter damage compared to other causes of
n: Stakeholders’ perceptions of otter predation and damage compen-
.1016/j.jnc.2010.07.001

damage (some fishermen consider otter a minor problem when
they have severe damages caused by other piscivorous predators);
(b) the level of personal involvement (hobby pond owners are
often emotionally involved in the farming outcome and farm not to
earn money, but for the personal satisfaction of well accomplished

dx.doi.org/10.1016/j.jnc.2010.07.001
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ig. 4. Comparison of paid compensations reported by local government and losses
f fish stock caused by otter predation reported by Czech Fish Farmers Association
CFFA) and Czech Fishing Union (CFU) between 2000 and 2005.

ork); and (c) the size and economic situation of the farming enter-
rise (the same damage to fish stock can represent a small profit

oss for a large commercial fishery but a total profit loss for a small
sh farmer).

The perception of otters by recreational anglers was generally
ositive because their motivations to fish are not economic but
riven by outdoor experience. These respondents generally agreed
hat spotting otters in their natural environment is a highly attrac-
ive part of such an experience. In addition, recreational anglers
o not own the fish in the rivers and/or ponds, and predators thus
ause no direct damage to them. The agreement of recreational
Please cite this article in press as: Václavíková, M., et al. Otters vs. fisherme
sation in the Czech Republic. Journal for Nature Conservation (2010), doi:10

nglers with otter protection has been repeatedly proven in socio-
conomic studies of angling in the Czech Republic published by the
FU (Spurný et al. 2003, 2009). In contrast with Goedeke and Rikoon
2008) who documented highly negative attitudes of anglers to
tter conservation in Missouri (USA), these studies corroborate our

ig. 5. Losses of fish stocks caused by piscivorous predators reported by (a) Czech
ish Farming Association and (b) Czech Fishing Union.
 PRESS
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findings and argue that positive attitudes of Czech anglers are influ-
enced by their primary motivation for angling. Spurný et al. (2009)
showed that the primary motivation for majority of anglers was
either outdoor experience (56% of respondents) or spending leisure
time with friends (26% of respondents). To catch fish for the pur-
pose of consumption was the primary motivation for only 1.4% of
respondents in their study.

In contrast, the attitude of CFU officials that are responsible
for individual fishing districts is highly negative, affected by the
unclear interpretation of the Act No. 115/2000. Since 2006, an
amendment to the Act has included compensations for otter dam-
ages not only to farmed fish, but also to fish in rivers. However, since
the Ministry of Environment’s interpretation of the law states that
fish in rivers are res nullius (nobody’s property) and that proprietary
rights to them do not commence until the fish are caught, no com-
pensation for fish in rivers has been paid to date. For the CFU, who
stocks rivers and streams with fish in the value over 160 million
CZK (∼D6.4 million) every year (CFU 2009a), such interpretation is
completely unacceptable and contributes to the escalation of the
otter–fishermen conflict.

Overall awareness of Act No. 115/2000 among fishermen was
relatively high, although a marked difference between professional
and hobby fish farmers was apparent. Small, private fish farmers
were less likely to utilise the compensation program, as only 10%
of those with some predation damage applied for reimbursement,
in contrast to almost three quarters of commercial companies.
Commercial fisheries typically reserve staff and resources to deal
specifically with legal issues, while small farmers and hobby pond
owners have only limited capabilities to do so, and are often
discouraged by the bureaucratic process and the initial financial
burden associated with independent damage assessment. More-
over, quantitative analysis indicated that otter damages did not
always motivate fish farmers to apply for compensation since
these damages were typically less severe than those caused by
migrating piscivorous birds. Unfortunately, one reason for the low
number of compensation claims among small fish farmers may be
the fact that the owners managing small, shallow ponds that are
particularly vulnerable to otter predation (Schwerdtner & Gruber
2007) prefer to illegally trap predators rather than deal with the
paperwork required for legal compensation (Poledníková et al.
2006).

The attitude of fishermen towards preventive, non-lethal mea-
sures was typically negative. Only one quarter of those fishermen
whose fishponds are regularly visited by otters utilised preven-
tive tools. Fish farmers not only considered the cost–benefit ratio
of prevention to be too high, but also believed that common pre-
ventive methods are entirely ineffective. This is in sharp contrast
with findings of previous experimental studies that tested the effi-
cacy of selected preventive measures for small water bodies (<1 ha)
in Europe. For example, Leblanc’s (2003) study in France showed
that the use of electric fences in combination with partially buried
wire netting significantly reduced otter predation in studied fish-
ponds. In Austria, Bodner’s (1995) experiments at eight fishponds
demonstrated that electric fences were 100% successful in keep-
ing otters out of all studied ponds. Offering otters alternative food
via installation of ‘diversion ponds’ also resulted in a significant
shift in predators’ foraging territory from high-risk sites with com-
mercially valuable carp to low-risk sites with commercially less
important species (Bodner 1995). These findings suggest that the
major issue hindering the use of preventive measures by small fish
farmers is not their inefficiency but the lack of public awareness
n: Stakeholders’ perceptions of otter predation and damage compen-
.1016/j.jnc.2010.07.001

and lack of knowledge among affected fish farmers.
Deficiency of appropriate and up-to-date information about the

otter–fishermen conflict was also found among conservationists
from local government offices. Contrary to our expectations, not all
surveyed conservationists were able to recommend methods for

dx.doi.org/10.1016/j.jnc.2010.07.001
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rotecting fish stocks from otter predation. In addition, the major-
ty of zoologists from NPs and PLAs considered current trends in
tter damages to be stagnant, although fishermen claimed losses
f fish stocks were increasing. However, otter damage assessment
s a complex issue and different groups of stakeholders use slightly
ifferent criteria for final estimation of fish stock losses.

Local government officials were mostly dissatisfied with the cur-
ent compensation scheme but believed that the primary reason for
ts under utilisation was fishermen’s inadequate knowledge of Act
o. 115/2000, and emphasised the need for public relation cam-
aigns. Some officials clearly stated, however, that the state and
shermen need to collaborate on damage prevention rather than
elying on ex-post compensations. Like some fishermen, conserva-
ionists suggested adoption of subsidies that would provide funding
o install and maintain technical, preventive measures but also
dentified the need to promote extensive (as opposed to intensive)

ays of farming. Such an approach has been previously recom-
ended by the Czech FRAP project (Poledníková et al. 2006) and

ould serve as a supplemental policy to the current compensation
cheme, similar to the programs in several neighbouring countries.

For example in Austria, the province government pays for the
aterial to construct fences preventing otters to enter registered

shponds, while ex-post compensations are paid from ‘ÖPUL’ (Aus-
rian Agri-environmental. Programme) and the ‘Landscape Fund’
Similä & Varjopuro 2004). In Lower Austria, this mitigation system
s not implemented via legislative tools but based on agreement
mong the Department for Nature Conservation of the Govern-
ent in Lower Austria, hunting authorities, Organization for the

onservation of Nature (NÖNB), and World Wildlife Fund Aus-
ria (Bodner 1998). In 2002, for instance, otter damages of almost
120,000 were covered from these sources (Similä & Varjopuro
004). In Saxony (Germany), the economic instrument entitled

Support Program for Aquaculture’ assists farmers with the adop-
ion of technical measures for the purpose of mitigating damages
aused by piscivorous predators (Similä & Varjopuro 2004). Under
his program based on voluntary contracts, over D25,000 were
pent in 2001–2002 to support pond fencing in Upper Lusatia
Myšiak et al. 2004). In addition, more than 90% of farmers in this
egion agreed to create, or make available, new feeding habitats
or otters. This program exists concurrently with the ‘Saxon Com-
ensation of Hardship Regulation’ which partially compensates for
amages over D100/ha/year caused by protected species (Similä
Varjopuro 2004). Additional funds are also available at the Euro-

ean level to support environmentally sound agriculture, including
sh farming (Similä & Varjopuro 2004). Poledníková et al. (2006)
uggest that such funds should be used to encourage less inten-
ive farming because the consequent decrease in stock density and
he increase in diversity of prey are in accordance with the optimal
oraging theory and would reduce losses of fish stocks caused by
tters.

Statistical analysis of data for the entire Czech Republic con-
rmed our hypothesis that both the number of compensation
laims and the total amounts paid to fish farmers in each county
re positively influenced by the relative extent of otter geographi-
al range and the total area of fishpond habitats in those counties.
lthough we suspected that the relationships may be driven by

wo counties (Jihocesky and Vysocina) in which the core of the
zech otter population exists (Fig. 3a), the associations remained
ignificant even after we removed the effect of statistical outliers.
his robustness of findings suggests that the actual utilisation and
ffectiveness of the compensation measure are influenced primar-
Please cite this article in press as: Václavíková, M., et al. Otters vs. fisherme
sation in the Czech Republic. Journal for Nature Conservation (2010), doi:10

ly by the amount of otters and their potential habitat in each county
nd unlikely to be affected by other factors (e.g., unequal criteria
or application processing or damage reimbursement) that would
avour or discriminate applicants for compensations among indi-
idual counties.
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Finally, the comparison of official data from local governments
and two major fishermen organisations showed that only a frac-
tion of actual damages caused by otters is compensated (2–5%),
while damages caused by other piscivorous predators, especially
cormorants, are even higher. This situation raises questions with
serious implications for future policy-making: Is it feasible and sus-
tainable for the state budget to compensate continually growing
damages? Is ex-post compensation the most appropriate approach
for conflict reconciliation? Is it meaningful to pay compensations
when preventive measures are under utilised and fishponds over-
stocked? Recent experience from Germany indicates that growing
populations of piscivorous predators together with diminishing
budgets for conservation issues, make compensation unsustain-
able as the main mitigation strategy (Rauschmayer et al. 2008).
In accordance with the results of our study, these findings suggest
the need for more effective collaboration among stakeholders and
a shift towards preventive approaches for otter–fishermen conflict
mitigation.

Conclusions

In this study, we examined stakeholders’ perceptions of otter
predation and current damage compensation system in the Czech
Republic. We demonstrated how a social perspective can be
applied to provide insights into stakeholders’ attitudes towards the
overall strategy and effectiveness of otter–fishermen conflict miti-
gation. We identified serious deficiencies in (i) the communication
between fishermen and conservationists, and (ii) the knowledge
and utilisation of the current damage compensation scheme, which
hinder the conflict reconciliation. Our results show prevailing gaps
in the conservation of L. lutra in the Czech Republic and suggest
the areas into which the efforts of conservation planning, public
relations, and environmental awareness campaigns should be tar-
geted. Both conservationists and fishermen (especially small fish
farmers) must be provided with resources and detailed informa-
tion about preventive measures to effectively avert otter damages.
In addition, a constructive dialogue between both groups of stake-
holders needs to be initiated, in order to increase mutual trust
and information exchange. Understanding stakeholders’ percep-
tions of human–wildlife issues and involvement of stakeholders
in the conservation process is essential to future development
and improvement of reconciliation policies focused on conflicts
between human activities and protected species.
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Praha: AOPK ČR.
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