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Abstract:

As part of the integrated development of tourism and fishing, some Mediterranean experiences have
proven themselves. Given its role in the economy of fisheries, the artisanal fishery has attracted in recent years a
special interest of the public authorities in Algeria. However, despite the efforts, the community of artisanal
fishermen continues to suffer the impact of reduced fishing yields.

This paper is part of this context, and aims to make and analysis designed to inform and guide decision
makers, through an empirical and prospective study, and to highlight the relationship between pescatourism and
sustainable development of artisanal fishery. Our research defends the thesis: "The pescatourism can be a
solution to sustain the activity of artisanal fishery in terms of sustainable management of halieutic resources and
allow improving the socio-economic situation of artisanal fishermen, while ensuring sustainable balance between
ecological, biological and socio-economic interests of artisanal fishermen.” This article attempts, moreover, to
highlight the interest of pescatourism as a central element of the integrated development of coastal areas.
Keywords: Pescatourism, Sustainable Development, artisanal fishery, Halieutic Resources, Integrated
Development, Algeria.

1. Introduction:

Since many years, fishing in the world has been facing an unprecedented crisis due to the progressive
overexploitation of fish stocks and degradation of the environment(FAO, 2014). Commercial productivity of the
oceans and seas is at its lowest level, since 75% of the most important fishing areas of the world are
overexploited, including the Mediterranean countries (FAO, 2014). All over the world, both marine ecosystems
and populations suffer from the consequences of unsustainable fishing (AGTER, 2012).

In Algeria, artisanal fishery is an ancestral activity, it is a legacy of historical and cultural heritage. With
over 1600 km of coastline, Algeria is indeed one of the Mediterranean countries where fishing is an essential
activity. However, this activity is, in recent years, facing several challenges: declining yields, pollution, illegal
and illicit fishing systems. That is why Algeria is working, like many countries, to protect its marine
environment for future generations, through actions to halt the deterioration of halieutic resources and protect the
marine ecosystem by the adoption of a strategy to ensure sustainable management of marine resources without
forgetting improving the well-being of fishermen (Aquapéche, 2014). Among the various systems to set up by
this strategy, we will mention “marine protected areas” (MPAs), which are considered as one of the most
efficient solutions for sustainable management of marine resources and protection of the marine ecosystem
(MPRH, 2014; Michel Fabinyi 2008; Chakour S. C., 2013). This system would both permit to protect marine
resources and ensure rational and sustainable exploitation. Its success requires, however, the development of an
approach taking also into account the protection and improvement of the socio-economic situation of artisanal
fishermen.

Ecotourism™ can be, for that purpose, of a large intake. In this context, our research aims to highlight
the contribution of pescatourism as an ecotourism activity and its contribution to the sustainable management of
halieutic resources, on the one hand, and sustainability, on the other hand, of the artisanal fishery as a national
socio-cultural heritage. This article attempts, therefore, to answer the question: How can pescatourism
contribute to the sustainable management of halieutic resources and the sustainability of artisanal fishery in
Algeria?

% Ecotourism is tourism that takes into account the sustainability of ecosystems, but also the improvement of the well-being
of the local population. For further information, confer to: (Chakour.S.C et Chaker.A , 2015).
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To answer to this question we have formulated the following hypothesis: the pescatourism could
contribute to the sustainable management of halieutic resources and the sustainability of artisanal fishery in
Algeria, through the realization of a sustainable balance between the ecological and biological interest, on the
one hand, and the socio-economic interest of artisanal fishermen, on the other hand.

2. Method And Tools.

An analysis of data and works carried out on the pescatourism would initially highlight the place of
pescatourism in local development. Our research is also based on a quantitative (prospective) study which,
nevertheless, takes resource in a qualitative and retrospective approach whose main tools are questionnaires and
interviews. Thanks to the questionnaires carried out, we identified, through an economic calculation, telltale
indicators that could contribute to the economic analysis of artisanal fishery in Algeria. This first step allowed
us, after the modeling of historic data by applying the Matrix Method Pencil, to come out onto a simulation (a
prospective approach on the horizon of 2030) to predict the trend of the performance of small-scale fishing units
in Algeria.

In collaboration with the PNTaza in the WWF'’s SEA-Med project, surveys "with artisanal fishermen and
tourists" lasted four months "between August 2014 and November 2014" in the ports "Boudis and “Ziama M."
and stranding beaches of the territory of Jijel. A total of 40 owners of small businesses of «small-scale fishing»
were questioned among 316 identified throughout the study area, which represents 12% of the fishermen
community «This percentage is calculated on the basis of statistics of 2014». In addition, a questionnaire was
sent to 1,500 tourists to assess the potential demand for this new eco-tourism activity that combines artisanal
fishery and tourism.

3. Results And Discussion.

3.1. Results of the analysis of the works on the pescatourism and protection of coastal areas:
Our analysis of the works done on ecotourism and protection of the resource has confirmed the agreement of
the scientific community about the potential contributions of pescatourism in local development.

The use of ecotourism was successful in many countries, particularly in the enhancement and protection of
the marine space in coastal areas (Isabelle Thomas, 2010; Xuejia Zhuo, 2012). Among these approaches, we will
mention; among other ones, the pescatourism, which is an ecotourism activity that was launched in Italy in 1998
and developed in France between 2009 and 2011 (Aline Delamare, 2010; European Commission, 2011).

The pescatourism is a form of responsible travel to maritime areas which contributes to the protection of the
environment and ensures the improvement of the well-being of artisanal fishermen. This activity provides the
opportunity for the fishermen to welcome tourists aboard their boats, to help them discover their fishing
activities and the practices of an ancestral profession. It also allows the fisherman to make their traditional
profession known to the public, and make them perceive all the difficulties and hazards. (Rémi Bellia et al, 2011;
FARNET, 2013). We can therefore consider pescatourism as a new authentic ecotourism approach with artisanal
fishermen on board their boats, carrying a traditional human activity that still enriches an ancestral cultural and
social heritage, as part of a specific natural environment. The "tourist material” which is exploited in this manner
is subdivided, according to Rémi Bellia (2011), into two parts:

-A natural dimension: the sea, the reliefs of the marine coasts, the halieutic resource;
-A human dimension: the professional small-scale fishing, traditional ships, its different crafts and
technology, its culture through its knowledge and history.

Our analysis leads to the confirmation of the hypothesis that the principles of pescatourism are based on
those of sustainable development as shown in the graph above:
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Figure 1. Contribution of pescatourism to the sustainable management of halieutic resources and the
sustainability of artisanal fishery.
Source: Result of our research.
3.2. Results Of The Empirical Approach.

3.2.1.  Modeling Of The Future Performance Of Artisanal Fishing Units In Algeria.

Despite its global importance, «the artisanal fishery »is a concept used by everyone, but no common
definition of it has been given. (Remi Debeauvais 1985; Mamadou Diallo, 1995; Ridha MR et al. 2011).

Artisanal fishery is considered to be the dominant type of fishing in Algeria (Pére Oliver and Ramon
Franquesa 2005; S. C. Chakour, 2013). It is a coastal fishing whose fleet represents an average of 61% (2797
Ships) of the national fleet and produces more than 5% of the national total production (MPRH, 2014). artisanal
fishery in Algeria is practiced by small boats called " Small-scale fishing " of a size ranging from 4 to 12 meters,
with a power ranging from 5 to 40 HP, and a crew from two (2) to twelve (12) fishermen depending on the used
vessel (Sahi Mohand Akli and Mohamed Bouaicha, 2003). It is a source of life for fishermen supplemented in
some cases by other activities such as agriculture and trade.

Depending on the development of small-scale fishing effort (based on the number of trips) and fish
production during the period (1990-2013), we can calculate the evolution of the performance of the artisanal
fishery units over time. The results of which are as follows:
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Graph 1. Linear regression and modeling of the evolution of the future yields of artisanal fishery units over time
in Algeria (period: 1990-2013). Unit: (kg/trip)
Source: Personal realization based on MPRH 2014 data and the field survey, Excel processed.
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With a negative slope of 1.47, linear regression presented in the above table shows that the average
yield of artisanal fishery units in Algeria is steadily declining. However, the linear evolution, with a coefficient
of determination R? = 0.873, appears representative.

The yield of an effort unit for the artisanal fishery is, on average, between 16 and 56 kg. In addition,
from 1990 to 2013, the yield decrease is 40 kg per trip, a loss of about 71.42%. This trend is becoming
increasingly worrying, especially with the characteristic properties of the halieutic resource and its status as a
"common good" (Ostrom, 2010; Jean Boncoeur , S et Bertrand Le G, 2000;Viktoria K. and Claire A., 2008;
Chakour, 2013). Any unreasoned increase in fishing effort would lead to a drop in production (André E. Punt,
2014; WWF, 2011; Colin W. Clark 2006; S. C. Chakour and S. E. Guedri 2014). This pushes people living in
coastal 2i»reas, particularly economically vulnerable areas, to exploit, often, these resources in unsustainable
manner” .

3.2.2.  Essay Of Prediction Of The Yield Of Artisanal Fishery Units In Algeria For The Period 2014-2030.
e The Adopted Model: We used the « Pencil »”method of identification to accurately represent the

function of evolution of the yield of artisanal fishery units in Algeria. The model describes the series as
a sum of complex exponentials. We have:

=1

[ ()= x(2)+r2(2) = SR exp(s,.0) 4+r2(2) }

) : The "estimated" predicted values of the yield of artisanal fishery units;
t : Time;

N : The sample size "in our case, N = 24";

M : The number of relevant poles "in our case, M = 8";

S ; - The pole with its damping term and its oscillatory term, "S;= a; + jw;:
R, : The residue,

n(l‘) : Noise observed in the series.

Through the "Pencil" method, after determining the number of relevant poles "M" and using MATLAB,
we get the order of the appropriate model, as shown in the table below:

Table 1. Values of "poles and residues" for the series “unit yield of artisanal fisheries in Algeria”.

Indice 1 The residuesZRi The poles S; =a, + jw,
- |R| 0 a, o,
1 18.40 -3.14 -0.33 3.14
2 6.98 2.01 -0.34 2.33
3 6.98 -2.01 -0.34 -2.33
4 1.38 -0.48 -0.01 1.05
5 1.38 70.48 -0.01 -1.05
6 3.61 -2.73 -0.09 0.68
7 3.61 2.73 -0.09 -0.68
8 49.56 0 -0.04 0

Source: Result of processing the database by MATLAB.

2 According to the results of the survey conducted by the Ministry of Fisheries and Halieutic Resources, whose socio-
economic survey on fisheries (conducted from 20 May to 20 July 2013) based on a stratified random sampling, the
investigation had reached more than 800 respondents in 19 fishing ports distributed over all maritime wilayas and 03 strata
(boss fisherman, mechanics and sea-fishermen) for a margin of error of 5 %. The majority of fishermen, namely 96%, derive
their income from no other resource than halieutic exploitation.

5 This method shows an improvement in terms of variance estimators compared to other methods. For further information,
confer to: (José. E.R and Tapan.K, 1996 ; Yingbo.H and Tapan.K.S, 1990 ; Régis.B et Michel.T, 2004 ; Tapan.K.S and
O.Pereira, 1995 ; H.Najmeddine, 2009).
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e Prediction Results.
Given the above results and the "Pencil" method guidelines, and using MATLAB *, the
predicted values for the yield of artisanal fishery units during the period from 2014 to 2030 will be:
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Graph 2. Predicting the yield of artisanal fishery units in Algeria "2014-2030"
Source: Results of the simulation using MATLAB.

The results of the prediction give evidence of the gradual decline in the yield of artisanal fishery units in
2030. This means that the sustainability of both the resource and artisanal fishery activity in Algeria would be
immediately threatened.

3.2.3.  The Potential Reasons For The Decline In Yields Of Artisanal Fishery Units.

overfishing

Mismanagement
17%

3%

Figure 2. The reasons for the deterioration of fish yield according to the opinions of artisanal fishermen.
Source: Personal realization based on the field survey, 2014.

97% of fishermen interviewed confirmed that pollution and overfishing are the main reasons for the
decrease in fishing boat’s yields, as shown in the following figure:

Numerous studies and researches have shown the negative effects of pollution and overfishing on the
halieutic resources and the marine ecosystem. (Sylvain Couvray et al, 2011; Chakour.S.C, 2013). To protect and
control access to the resource for its reproduction, we recommend the development of marine protected areas.
(Marina Gomei and Giuseppe Di Carlo, 2012; Enrique Oracion et al, 2005; Chakour S. C. and Dahou T, 2009).
Still protection alone may negatively influence, on the one hand, the financial capacity of artisanal fishermen
and, on the other hand, the socio-cultural aspect of this activity. In this context, we believe that the pescatourism,
as an ecotourism approach, is able to manage these areas efficiently, by reducing fishing effort as well as by
preserving and improving the socioeconomic conditions of artisanal fishermen. That is what we try to show in
what follows, through the simulation of the evolution of the turnover of pescatourism and of its contribution to
strengthening the financial capacities of artisanal fishermen.
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3.3. The Pescatourism As A Complementary Activity And Source Of Income For Artisanal Fishery.

3.3.1.  Contribution Of Artisanal Fishermen In Pescatourism.

Disagree
30%

Figure 4. Participation of artisanal fishermen in pescatourism.
Source: Personal realization based on the field survey, 2014.

Following the field survey, we tried, through a participatory approach, to explain first this new
ecotourism approach and its strengths. According to the survey, we found that 100% of artisanal fishermen
respondents have never heard about pescatourism. Through our investigations, it appears that 70% of fishermen
have agreed to practice pescatourism as a complementary activity to the business of artisanal fishery.

3.3.2.  Participation Of Tourists To Pescatourism.
The pescatourism, being an ecotourism product, consists of a tourism demand and supply. The results
shown in the following figure show the potential demand for this eco-tourism.

Agree
11%

Figure 5. Participation of tourists in pescatourism.
Source: Personal realization based on the field survey, 2014.

According to the graph above, the majority of tourists surveyed, namely 89%, are willing to participate
in pescatourism. This means that the demand for this eco-tourism product is a potential tourism one. The
pescatourism can, thus, contribute to the modernization of the tourism industry in Algeria and the development
of eco-tourism approaches in coastal areas, through the contribution to the protection of the environment and the
ecosystem and improvement of the well-being of the local populations, especially the fishermen community.

3.4.  Demonstration Of The Pescatourism Contribution To The Tourism-Fishing Integrated Development.
3.4.1. Modeling Of The Annual Turnover According To The Degree Of Pescatourism Activity.
3.4.1.1. The Method Of Estimation "Algorithm Presentation”.

This algorithm is the result of our modest reflection on the tools of prediction of pescatourism efforts on the
sustainable development of artisanal fishery.
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[ E: Total annual fishing effort. ]
v

CA,,=0. P.
CA,, : Total turnover without pescatourism and without reduction in fishing effort.
Q: The fished amount.
P,.: Sale price of a captured unit.
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Figure 3. The algorithm of prediction of the turnover of artisanal fishermen.
Source: Personal realization; results of our study.

3.4.2.  Test Estimation Of The Turnover Of The Artisanal Fishermen..

3.4.2.1. Hypotheses Of The Model.
To make this estimate, we put forward the following hypotheses:
- We assume that the quantity of fish caught in a pescatourism trip represents twenty percent (20%) of that of
traditional fishing, thereby permitting to reduce the pressure on halieutic resources by eighty percent (80%) for
each pescatourism trip.
- We assume that there are two pescatourism trips per day, with 05 pescatourists, on average, for each
pescatourism trip.

In the study area, the average turnover is between 20000 and 30000 DZD per fishing effort, according
to the type of vessel and the number of crew members with 125 trips as an annual average. From the data
gathered through field surveys with tourists, we were able to determine the amount of 3000 DZD for each
pescatourist.
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3.4.2.2. Presenting The Scenarios Of The Estimate.

Given that:

E7: Estimated Total Fishing Effort;

E,: Estimated Small-scale Fishing Effort;
E,,: Estimated Pescatourism Effort;

We have:

E,=(I-x). Ey

E pt— Xe E T

With: Ey+ E,=1

Table 2. Scenarios for estimating the turnover of artisanal fishermen.

- - Unit Scenario 1 |Scenario 2 |Scenario 3 |Scenario 4 |Scenario 5 [Scenario 6
(1) Er percentage 1 1 1 1 1 1
2) E, percentage 1 0.92 0.84 0.76 0.68 0.6
3)=(1-(2) Ey percentage 0 0.08 0.16 0.24 0.32 04

Source: Personal realization.

3.4.2.3. Estimate Results.
On the basis of the results presented above, and surveys of artisanal fishermen and tourists, we were
able to get the results that we represent in the graph below: >
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Graph 3. Estimated annual turnover of artisanal fishermen depending on the share of pescatourism.
Unit: DZ / year
Source: Personal realization based on the field survey, 2014.

The result of this is that the resort to pescatourism as a maneuver of compensation and enhancement of
the financial capacity of artisanal fishermen improves their income according to each scenario, to name just one
example, i.e. the pescatourism in the context of reducing the pressure on the resource (reduction of the fishing
effort) would improve the fishermen's incomes up to 3%, for the scenario 2, and to 16% for the scenario 6.

4. Conclusion:

Artisanal fishing is considered as one of the essential activities in the coastal areas in Algeria, in so far as that
it helps create jobs and integrate many social fringes in the labor market. But despite the efforts, the sector is
facing many problems, including those related to pollution and overfishing. This is not without adverse effects
on the marine ecosystem and, hence, on the socioeconomic situation of the fishermen community. So, we need to
act to preserve these resources and protect the marine space through the creation of efficient marine protected
areas "MPAs". These areas, through the sustainable management of the resources they offer, may have a real
impact on natural capital constituted, in our case, of halieutic resources and marine ecosystem.

We have, through this research, attempted to identify the relationship between pescatourism and

sustainable management of halieutic resources, on the one hand, and the sustainability of artisanal fishery as a
national socio-economic component, on the other hand, in order to give artisanal fishermen an opportunity to
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diversify their sources of income while continuing to live on the sea, and in order to adapt to the halieutic
resource management issues through tourism.

The results lead to predict the importance of the added value that artisanal fishermen could achieve
through pescatourism projects exploring other sources of extra income that complete those related to their fishing
activities. The pescatourism permits also reduce the pressure on the halieutic resources.

The results reveal and confirm also that the pescatourism harmoniously integrates environmental issues
in the field of fisheries, since it works to reduce fishing effort «in our case 80% in each pescatourism effort» and
go, thus, towards a sustainable management of halieutic stocks.

Finally, the analysis of the results confirms that the pescatourism can be an effective solution for
protection, sustainability and sustainable development of the concerned sector, which gives it a key role in the
integrated development of coastal areas, especially in landlocked and economically vulnerable areas.

This article reinforces our thesis and show that the pescatourism must become a pillar of the Integrated
Coastal Zone Management "ICZM" in Algeria.

However, this research has some limitations and requires in the future more targeted investigations
through empirical studies on pescatourism contribution to local development of coastal areas economically
vulnerable.
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Notes.

Note 1. Ecotourism is tourism that takes into account the sustainability of ecosystems, but also the
improvement of the well-being of the local population. For further information, confer to:
(Chakour.S.C et Chaker.A , 2015).

Note 2. According to the results of the survey conducted by the Ministry of Fisheries and Halieutic
Resources, whose socio-economic survey on fisheries (conducted from 20 May to 20 July 2013)
based on a stratified random sampling, the investigation had reached more than 800 respondents in 19
fishing ports distributed over all maritime wilayas and 03 strata (boss fisherman, mechanics and sea-
fishermen) for a margin of error of 5 %. The majority of fishermen, namely 96%, derive their income
from no other resource than halieutic exploitation.

Note 3. This method shows an improvement in terms of variance estimators compared to other
methods. For further information, confer to: (Jos¢é. E.R and TapanK, 1996 ; Yingbo.H  and
Tapan.K.S, 1990 ; Régis.B et Michel. T, 2004 ; Tapan.K.S and O.Pereira,1995 ; H.Najmeddine,
2009).

Note 4. See appendices 02.

Note 5. See appendices 01.
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Appendices
Appendices 01: Estimated Turnover of Small-scale Fishermen Depending on the Share of the Pescatourism
Activity
Scenarios
- - Unit Scenario 1 Bcenario 2 Bcenario 3 Scenario 4 BScenario 5 Bcenario 6
Estimated Total Fishing Effort - Er Total Fishing 125 125 125 125 125 125
Effort
Estimated Small-scale Fishing 1) E, Fishing Effort 125 115 105 95 85 75
Effort
Estimated Pescatourism Effort ?2) E, Pescatourism 0 10 20 30 40 50
Effort
Estimated Number of Pescatourists 3) N, Pescatourist / 10 10 10 10 10 10
Day
Estimated Amount for each 4) M, DZD/ 3000 3000 3000 3000 3000 3000
Pescatourist Boarding Pescatourist
Average Estimated Amount of a 5) Mp DZD/ Fishing 25000 25000 25000 25000 25000 25000
“Small-scale Fishing” Trip Effort
Estimated Annual Turnover of ©)=@). () CA,, DZD/Year 3125000 | 2875000 | 2625000 | 2375000 | 2125000 | 1875000
Small-scale Fishing
Estimated Annual Turnover of the (N=1/5.(2). CAypi DZD/Year - 50000 100000 150000 200000 250000
Fished Quantity per Pescatourism (5)
Trip
Estimated Annual Turnover of &)= CAp DZD/Year - 350000 700000 1050000 | 1400000 | 1750000
Pescatourism [(2).3).(H)]+
@)
Total Estimated Annual Turnover 9)= (8)+ (6) CA4, DZD/Year 3125000 | 3225000 | 3325000 | 3425000 | 3525000 | 3625000

Source: Personal realization based on the field survey, 2014.
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