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Abstract. The results of a questionnaire survey of the
managers of fisheries enterprises entitled to operate in
fisheries zones are presented. The aim of the study was to
determine the degree to which selected factors have a negative
impact on the functioning and development of fisheries. The
impediment posed by the different factors was determined
with a rating scale. The factors that posed impediments were
ranked, from greatest to smallest, as follows: cormorant
predation on ichthyofauna; commercial and recreational
fisheries poaching; national and local administrations (e.g.,
flawed laws, bureaucracy, incompetence, etc.); unenforced
regulations and laws or the lack of them; excessive leasing
fees; water eutrophication and pollution; development of
linked with the
eco-terrorism, other fees payable to the state in addition to

recreation aquatic  environment;

leasing fees; difficulties with selling fish; recreational fisheries
pressure.
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Introduction

Inland fisheries, especially those performed in natural
water bodies, are open systems according to the basic
criteria of the systemic approach; apart from the
intrinsic elements comprising such systems and their
mutual interactions, they are indirectly under the
influence of factors that comprise, as is understood by
the systemic approach, the environment (Carter et al.
1988). The fundamental elements of this system
include: fish populations; commercial and/or
recreational fisheries exploitation; restocking and
other fisheries management measures; the state of the
aquatic ecosystem. The environment of this system
comprises many aspects from basin use and
recreation, the quality of and compliance with laws
that govern fisheries exploitation of waters and
administrative actions, to climate and weather
conditions, and micro- and macroeconomic factors. It
is noteworthy that fisheries has practically no impact
on most of these factors from the system environment,
and that often they have considerable impact on the
functioning, including negatively, of the entire system.
SWOT analysis is one method that is used widely to
identify the most important factors that impede or
threaten the functioning and development of many
branches of economies (Pahl and Richter 2009). In
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Poland, this has included, among other examples,
applying SWOT during the development of regional
and national diagnostic and strategic documents
(Wotos and Mickiewicz 2012a). Identifying these
factors based largely on unmeasurable expert
knowledge did not lead to quantifying them
measurably.

In 1998, the
Bioeconomics at IFI in Olsztyn conducted a survey

Department of Fisheries
study of enterprises that exploited mainly lake
fisheries districts. The aim of the study was to
identify and quantify the factors that inhibited the
functioning and development of lake fisheries
(Bninska 1998). Sixty-nine managers of fisheries
enterprises returned the questionnaires. The study
identified 11 factors that impeded the functioning
and development of lake fisheries and quantified
them according to the opinions of the managers of
fisheries enterprises (Bnifiska 1998).

This publication was compiled from a survey
conducted in early 2014 using the same study
methodology as Bninska (1998). The aim of this
paper is to analyze the negative impact of different
factors on the functioning and development of
fisheries and to identify the changes that have
occurred over the past 16 years since 1998.

Materials and methods

In February and March 2014, a survey was con-
ducted among managers of enterprises (both legal
and physical personalities) engaged in fisheries in the
waters of fisheries zones. The participants included
owners, presidents, directors, and specialists, most of
whom held degrees in inland fisheries and were ex-
perienced in conducting sustainable fisheries man-
agement. Precisely because of their expertise,
experience, and engagement in fisheries practices,
they are the most competent persons to asses how
various factors impede the functioning and develop-
ment of fisheries.

Survey questionnaires were sent to 160 potential
respondents by mail, and 108 surveys were returned

(67.5%) from enterprises that exploit close to
294,000 ha of waters, including those in fisheries
zones and those used by the National Parks. The re-
turn rate of the survey was very satisfactory, as was
the surface area of the waters exploited by the enter-
prises from which responses were obtained. The wa-
ter surface area covered by the survey was in excess
of 75% of the waters analyzed in a statistical study of
inland fisheries conducted within the project entitled
Public Statistics Research Program for 2012
(Draszkiewicz-Mioduszewska et al. 2014).

The survey questionnaire included the following
factors that impede the functioning and development
of fisheries that had been identified previously by
Bninska (1998):

- eutrophication and water pollution;

- commercial and recreational fisheries poaching;

- insufficient enforcement of legal regulations or

the lack of them;

- excessive leasing fees;

- other fees payable to the state in addition to

leasing fees;

- difficulty selling fish;

- development of aquatic recreation;

- recreational fisheries pressure;

— eco-terrorism;

- national and local administrations (e.g.,

flawed laws, bureaucracy, incompetence, etc.);

- cormorant pressure on ichthyofauna;

— other (specified by respondents).

Fisheries enterprise managers were asked to rate
the negative impact of each of these factors on a scale
from 5 to 0, with 5 indicating factors that had highly
negative impacts and 0 - factors with virtually no
negative impact. This methodological approach per-
mitted ranking the factors mentioned above. The re-
sults are presented as the share (%) of the highest
possible rank and as the mean rank. The highest pos-
sible rank was 100% when all respondents gave
a factor the highest rank of five. This means that in
the case of all of the samples analyzed (108 respon-
dents), 100% corresponds to the product of 108 x 5,
or 540 points. The size of the average rank is the
arithmetic average of the sum of all ranks attributed
to the factor (in the case of the highest possible rank it
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is the quotient of 540/108 = 5). The mean ranks ob-
tained were divided as follows:
- From 0 to 1 - factor with virtually no negative
impact;
- From 1 to 2 — factor with little negative impact;
- From 2 to 3 - factor with moderate negative
impact;
- From 3 to 4 - factor with significant negative
impact;
- From 4 to 5 - factor with highly negative im-
pact.

Results and discussion

In the opinion of the fisheries enterprise managers,
the factors that had the greatest negative impact (fac-
tor with significant negative impact) on the function-
ing and development of the fisheries were as follows
(Table 1): cormorant predation on ichthyofauna;
commercial and recreational poaching; national and
local administrations (e.g., flawed laws, bureaucracy,
incompetence, etc.); insufficient enforcement of legal
regulations or the lack of them. The mean rank of
these factors was in the 3 to 4 point range.
Cormorant predation on ichthyofauna was desig-
nated as a factor with a highly negative impact on
fisheries management (5 point range) by 55 of the
108 respondents or 51%
Poaching, national and local administrations, and in-

of those surveyed.

sufficient enforcement of legal regulations or the lack
of them were ranked at 26, 29, and 21%, respec-
tively.

Further, as factors with moderate negative im-
pacts (mean rank from 2 to 3 points) on the function-
ing and development of fisheries the respondents
designated excessive leasing fees, eutrophication and
water pollution, the development of aquatic recre-
ation, eco-terrorism, and other fees payable to the
state in addition to leasing fees. Excessive leasing
fees was designated as a factor with a highly negative
impact (rank of 5 points) by 25% of the respondents,
eutrophication and water pollution by 7% of the re-
spondents, the development of aquatic recreation by

7% of the respondents, while eco-terrorism and other
fees payable to the state in addition to leasing fees by
17% and 8% of respondents, respectively.

Difficulty selling fish and recreational fisheries
pressure were ranked as factors that had little
negative impact on the functioning and development
of fisheries (factor with little negative impact, mean
rank from 1 to 2 points). The first of these was
designated as a factor with a highly negative impact
(rank of 5 points) by 4% of the respondents, while the
second by 3%.

It must be underscored that the respondents also
designated other factors, which, in their opinions, had
a negative impact on the functioning and development
of fisheries. Usually, though, they only mentioned
them without ranking the degree of their impact on the
scale from 5 to 0. The decided majority among these
were wild animals associated with aquatic ecosystems
and included herons, otters, mink, beavers, ducks,
grebes and white-tailed eagles. These animals were
mentioned by 24 respondents, which was more than
22%. The next factor was the “European Union and
Polish bureaucracy” in general (6 respondents, 6%),
the lack of a professional fisheries workforce, the lack
of a national aquatic ecosystem status monitoring
system (ichthyofauna, protected animals, state of the
environment) and the lack of subsidies for restocking
(3 respondents, 3%), no access to lakes and fenced
shores, too few State Fisheries Guard agents, the lack
of steam continuity and drainage, and Natura 2000
areas (2 respondents, 2%). Single respondents noted
some very interesting factors that had a negative
impact on the functioning and development of
fisheries, including the lack of a fisheries lobby, the
negative attitude of the public regarding fisheries
management, the lack of direct EU subsidies per
hectare of lake surface area exploited, the lack of
compensation for damage cause by cormorants, and
the lack of experts employed at the Regional Water
Boards
management on behalf of the state in fisheries
districts. It is worth underscoring that most of the
factors designated by the respondents as having

Management responsible for fisheries

anegative impact on the functioning and development
of fisheries corresponded to those listed in the survey
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TABLE 1

Degree of negative impact of different factors on the functioning and development of fisheries in descending order

Degree of negative im-

Degree of negative
impact in % of the

Factors that have a negative impact on the  pact in % of the maxi- Mean maximum possible  Mean
Order  functioning and development of fisheries mum possible rank sum  ranking rank sum' ranking'
1 Cormorant predation on ichthyofauna 79.8 3.99 64.6 3.23
2 Commercial and recreational poaching 73.0 3.65 89.3 4.46
3 National and local a}dmmlstranons (e.g., flawed 65.0 395 505 262
laws, bureaucracy, incompetence, etc.)
4 Insufficient enforcement of legal regulations or 607 3,04 729 261
the lack of them
5 Excessive leasing fees 56.1 2.81 60.6 3.03
6 Eutrophication and water pollution 51.1 2.56 62.6 3.13
7 Development of aquatic recreation 48.5 243 49.0 245
8 Eco-terrorism 448 2.24 46.7 2.33
9 Othf.er fees payable to the state in addition to 406 203 533 267
leasing fees
10 Difficulty selling fish 31.5 1.57 43.2 2.16
11 Recreational fisheries pressure 29.3 1.46 26.7 >2.00

'according to Bniriska (1998), modified

questionnaire, for example, wild animals correspond
to cormorant pressure, and European Union and
Polish bureaucracy corresponds to national and local
administrations.

The first study of factors that have a negative
impact on the functioning and development of
fisheries in Poland was conducted in 1998 (Bnifiska
1998), which was at the beginning of the ownership
transformation in Polish fisheries. Today, fisheries
management in fisheries zones waters (lakes, rivers,
dam reservoirs) has been functioning in the free
market for about twenty years; therefore, it is very
interesting to compare the results Bninska (1998)
obtained with those presented in this paper.

Table 1 is also a synthetic presentation of the re-
sults Bniniska (1998) obtained based on a sample
size of 69 respondents — managers of fisheries enter-
prises in Polish lake districts. In the opinion of fisher-
ies enterprise managers in 1998, the factor that had
the most negative impact on the functioning and de-
velopment of fisheries (mean rank from 4 to 5) was
commercial and recreational poaching (Table 1).
This factor scored 89.3% of the maximum possible
rank sum with a mean rank of 4.46 points. This
means that 64% of respondents designated this

factor as having a highly negative impact. In 2014,
none of the factors studied was designated as being
as highly negative as this.

Factors with a significant negative impact (mean
rank form 3 to 4 points) in 1998 included insufficient
enforcement of legal regulations or the lack of them
rank 3.61),
ichthyofauna (mean rank 3.23), eutrophication and

(mean cormorant pressure on
water pollution (mean rank 3.13), and excessive
leasing fees (mean rank 3.03). In 1998, the factors
that had a moderately negative impact on the
functioning and development of fisheries (mean rank
from 2 to 3 points) included other fees payable to the
state in addition to leasing fees (mean rank 2.67),
national and local administrations (e.g., flawed laws,
bureaucracy, incompetence, etc., etc.) (mean rank
2.62), the development of aquatic recreation (mean
rank 2.45), eco-terrorism (mean rank 2.33), and
difficulty selling fish (mean rank 2.16). In the 1998
survey, similarly to 2014, recreational fisheries was
ranked last among the factors that have a negative
impact on the functioning and development of
fisheries.

The comparison of the surveys from 1998 and
2014 indicated that respondents in 1998 evaluated
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the factors with slightly more severity. The two
rankings can be compared synthetically by referring
the results of the 2014 survey to those of the 1998
survey as follows:
- cormorant predation on ichthyofauna - up
from third position to first;
- commercial and recreational poaching - down
from first to second position;
(e.g.,
flawed laws, bureaucracy, incompetence, etc.)

— national and local administrations

- up from seventh position to third;

- insufficient enforcement of legal regulations or
the lack of them - down from second position
to fourth;

- excessive leasing fees — same position in both
rankings;

- eutrophication and water pollution — down
from fourth position to sixth;

- development of aquatic recreation - up from
eight position to seventh;

- eco-terrorism — up from ninth position to
eighth;

- other fees payable to the state in addition to
leasing fees - down from sixth position to
ninth;

- difficulty selling fish — same position in both
rankings;

- recreational fisheries pressure — same position
in both rankings.

When examining changes in the significance of
the different factors that impeded the functioning
and development of fisheries in 1998 and 2014, it
seems to be unnecessary to comment on factors that
moved one or two positions up or down in the
rankings, since this indicates the negative impact of
these factors on those who exploit the fisheries of
lakes, rivers, and dam reservoirs remained more or
less stable. It is noteworthy that cormorant pressure
on ichthyofauna moved up two positions in the 2014
ranking in comparison to that of 1998 (from third to
first position), as is the downward movement from
first to
recreational poaching. Moreover, eutrophication and

second position of commercial and

water pollution moved downward from fourth

position to sixth, insufficient enforcement of

regulations and the lack of them moved down from
second position to fourth, and difficulty selling fish
was ranked at the same position in both surveys.
With regard to the first factor, the explanation is
simple: the cormorant population has increased
significantly in the 16 years between the two surveys,
and along with this the pressure this species exerts on
ichthyofauna has increased. Not only have researchers
interested in cormorant populations noted this
(Adamek et al. 1997, Trolliet 1999, Cosolo et al. 2010,
Bzoma et al. 2013), most fisheries enterprise managers
have done so too, as is indicated by the present survey.
Indirect evidence of this can also be found in the
responses of fisheries enterprise managers who
of institutions

responsible for the cormorant population in Poland

reported very poor evaluations
(e.g., Ministry of the Environment, Director General for
Nature Conservation, Regional Directors for Nature
of the
administrative organs at the European Union, national,
and regional levels. These were confirmed by the
results of the 2014 survey. Additionally, although the
importance of cormorant pressure on ichthyofauna
increased relatively insignificantly in the ranking (by
two positions), the negative impact of this factor

Conservation) and functioning of state

measured as the percentage of the maximum possible
rank sum increased significantly from approximately
65% in 1998 to approximately 80% in 2014, which is
a 15 point percentage increase (Table 1).

The fact that commercial and recreational
poaching fell in the ranking from first position in 1998
to second in 2014 as a factor that impedes the
functioning and development of fisheries is also
confirmed by opinions from the services responsible
for combating this phenomenon and studies of it
(Czerwinski 2009, NIK 2014). While the significance
of commercial and recreational poaching decreased
only slightly in the ranking, the degree of its negative
impact measured as the percentage of the maximum
possible rank sum decreased very clearly from
approximately 89% in 1998 to approximately 73% in
2014, which is 16 percentage points (Table 1). One
can also infer reasonably that the “center of gravity” of
poaching has shifted since 1998 from intensive,
structured, profit-driven poaching toward a more
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“recreational” poaching (Czerwinski 2009), thus from
commercial poaching to recreational poaching. This is
somewhat simplified; as commercial poaching has
declined, recreational poaching, which includes
angling without a fishers card or purchasing a license,
exceeding catch limits, and fishing during closed
seasons, has certainly remained at a similar level.

The decreasing negative impact of eutrophication
and water pollution (down two positions but also 12
percentage points) appears to be understandable.
From 1998 to the present, public awareness of the ne-
cessity of conserving waters and the requisite, signifi-
cant financial investment in, for example, sewage
treatment facilities, has increased significantly. More-
over, the quantity of fertilizers used in agriculture has
decreased substantially, they have become less envi-
ronmentally invasive, and are used more rationally, all
of which has been effected by addressing the costs of
their use more realistically. That the environments of
many lakes have improved is evidenced not only by
improved basic hydrobiological parameters, but also
by the advantageous shift in the species structure of
catches that is noted by those who exploit the waters
(Czerwinski and Wotos 2001, Wotos and Falkowski
2007, Wotos et al. 2009, Zdanowski et al. 2009).

The decrease in the ranking of the factor
pertaining to difficulty selling fish (despite being in
the same position in each ranking, the negativity of its
impact decreased by 11 percentage points) also
appears to be evident. Although fish, and particularly
valuable freshwater species, have always been
considered to be a luxury food item in Poland, one
can assume that increased public awareness of the
health benefits provided by fish consumption and the
increasing wealth of Polish society has also driven
increased demand for this type of food. The
decreased fishing effort reflected in the near two-fold
decrease in the efficiency of lake fisheries catches
from 14.04 kg ha! in 1998 (Leopold and Wotos
1999) to 7.94 kg ha™! in 2012 (Wolos et al. 2013)
cannot be ruled out as having affected this factor. All
of these factors have contributed to decreased
difficulty selling fish.

It is more difficult to interpret the decrease in the
negative impact of insufficiently enforced regulations

or the lack of them (down two positions in the rank-
ing, and also 11 percentage points). On the one hand,
the number of regulations pertaining to inland fisher-
ies and broadly understood water conservation has
certainly increased since 1998 as has their enforce-
ment (Czerwinski 2009, NIK 2014). On the other
hand, one can assume that with the increased market
and financial stability of the fisheries enterprises the
negative impact this factor, in the opinion of their
managers, has decreased. However, interpreting un-
equivocally whether or not the negative impact of the
insufficient enforcement of regulations or the lack of
them has decreased is exceedingly difficult.

Finally, shifts of three or four positions in the
rankings must be commented on. The first of these is
the downward shift in the negative impact of other
fees payable to the state in addition to leasing fees
(from third to sixth position). It is noteworthy that
this decrease measured as the percentage of the
maximum possible rank sum decreased from
approximately 53% in 1998 to approximately 41% in
2014, which is a decrease of 12 percentage points. It
could be simply that financial obligations to the state
have decreased since 1998. This, however was not
the case: during this period costs of labor, VAT,
insurance, health insurance, etc. all increased.
Therefore, it can be reasonably assumed that the
majority of fish farms are coping better with these
obligations. In 1998, the fisheries were functioning
just following the ownership transformation, and
operating in the free market was new. After 16 years,
nearly all fisheries enterprises have established
positions on the market, have diversified their
businesses, and are earning increased revenue
(including, in particular, from endeavors outside of
the fisheries that are not associated with selling
fishing licenses), and thus, they have achieved
a certain level of financial and market stability, the
best proof of which is the overall increase in fishing
enterprise revenue from 100 million PLN in 1998
(Leopold and Wotos 1999) to 150 million PLN in
2012 (Wotos et al. 2013), which is an increase of
50%. Funding from the European Union has also
played a role in this process (Czerwinski 2011). It
would seem, however, that the stronger market
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position of fisheries enterprises and not reduced
financial obligations to the state has influenced the
decline from 1998 to 2014 in the negative impact of
the factor of other fees payable to the state in addition
to leasing fees.

The last of the factors that had a negative impact
on the development and functioning of the fisheries,
and one that moved up the most in the 2014 ranking
in comparison to that of 1998, was national and local
administrations (e.g., flawed laws, bureaucracy, in-
competence, etc.). In Bninska’s (1998) ranking this
factor was in position seven, while in the current
study it moved up to position three; the upward
movement of four positions was the greatest of all the
factors studied. The negative impact of this factor
measured as the percentage of the maximum possi-
ble rank sum increased from approximately 53% in
1998 to 65% in 2014, or by 12 percentage points. It
is also worth recalling that in 2014 as many as 58% of
respondents gave this factor the highest negative
ranking of 4 or 5 points, while 21% designated it as of
moderate or little negative impact (3 or 2 points).
Only 21 % of those surveyed described this factor as
virtually not negative (1 point) or not relevant (0
points). This means that for close to 80% of respon-
dents the national and local administrations seri-
ously impede the functioning and development of
fisheries. It can be assumed reasonably that the in-
creased negative impact of this factor is associated
not only with administrative incompetence with re-
gard to inland fisheries and the functioning of its
components, but more broadly the administrative in-
ability to perceive the system as a whole, which is
something Arlinghaus (2006), among others, has
pointed out.

These results correspond to the results of public
opinion surveys on the functioning of national and lo-
cal administrations. In response to the question
posed in 2010: “In general, do you agree with the
statement that the administration functions well and
executes its tasks efficiently and punctually?” close
to 50% of respondents answered “I mostly disagree”
(38.2%) or “I definitely disagree” (11.7%). In 2006,
this percentage was 56%, and in 2007 it was 49%
(Report 2010). In 2011, more than 45% of

respondents replied “I mostly disagree” (32.2%) or “I
definitely disagree” (13.1%) (Report 2011).

Based on the facts presented above, one can con-
clude that fisheries enterprise managers evaluated
state and local administrations more severely (a total
in excess of 73% of respondents ranked this factor
with 5, 4, and 3 points), than does the general popu-
lation (just slightly more than 45% of respondents
evaluated the administration negatively in 2011).

Conclusions

The considerations presented in this paper lead to
the conclusion that decreasing the negative impact of
most of the factors that effect the functioning and de-
velopment of fisheries depends on undertaking ad-
Besides the
eutrophication and pollution of waters, the develop-

ministrative and legal actions.
ment of aquatic tourism, and so-called eco-terrorism
(although, it seems that impediments from these fac-
tors could also be reduced), other negative factors
could be eliminated or significantly reduced at three
levels:

- implementing simple, rational legislation that
takes into consideration inland fisheries as an
equal participant in a sustainable economy;

- ensuring compliance with these laws through
adequate enforcement by all responsible de-
partments and institutions;

- organizing a simple, competent, and
non-bureaucratic administration for parties
authorized to exploit the fisheries, and not just
one that controls fisheries management.

It will only be possible to implement these
measures if adequate funding is provided by the
State Treasury, which is the owner of public inland
surface waters in which commercial and recreational

fisheries are exploited.

Author contributions. M.M. and A.W. designed the
research, performed the research, M.M. analysed data,
M.M. and A.W. wrote the paper.
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