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Abstract

Tilapia Aquaculture in EI Salvador could play an important role in terms of national economy, job
opportunities and food security. This study aims to analyze development strategies for tilapia
production in order to maximize and to increase added value to the commercial chain, in a way to
increase exports and open new markets worldwide v. The study applies a descriptive macro
approach of SWOT analysis and Porter’s Diamond model, which are based on secondary data

Sources.

El Salvador’s tilapia industry appeared to have a positive view regarding the natural sources
and aquaculture structure. Since aquaculture in El Salvador IS
a young industry. It is weaknesses in the responses was especially for demand
conditions, as well weakness in supporting industry, capital invest, management and
administration. The major challenges are to reduce the production cost and conciliate the
economic performance to increase the competitive situation of El Salvador tilapia industry. Finally,
it is necessary to develop a value chain where different stakeholders coming from private and

public sector are involved to become the industry key factors.
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Chapter | 1=
Introduction

1.1 Backgrounds and Motivation of the Study

Aquaculture started in El Salvador in 1962 with the assistance of the FAO in a
governmental program, which aimed to promote agricultural diversification. Marine
aquaculture started in 1984 with the construction of three shrimp culture farms. Species
introduced are: tilapia (Oreochromis mossambicus, O. niloticus, O. melanopleura, O.
Hornorum), Chinese carps, grass carp (Ctenopharyngodon idellus), silver
carp (Hypophthalmichthys molitrix), bigheaded carp (Hypophthalmichthys nobilis), common
carp (Cyprinus carpio), black bass (Micropterus salmoide), jaguar guapote (Parachromis
managuense), giant river prawn (Macrobrachium rosenbergii), oyster (Crassostrea gigas),
and ornamental fish. The native cultured species include the marine shrimp (Penaeus
vannamei) and the black mojarra (Amphilophus macracanthus). Marine aquaculture consists
mainly of the farming of marine shrimp (Penaeus vannamei) which started around 1982-
1984 with a program sponsored by the US Agency for International Development (USAID)
and executed by the El Salvador Foundation for Economic and Social Development

(FUSADES).

Relevant facts related to aquaculture are: the international cooperation started by the
FAOQ in 1967, and later with the cooperation of the USAID in a programme for training of

specialized technicians, the establishment of a research programme on freshwater fish


http://www.fao.org/fishery/culturedspecies/Ctenopharyngodon_idella/en
http://www.fao.org/fishery/culturedspecies/Hypophthalmichthys_molitrix/en
http://www.fao.org/fishery/culturedspecies/Aristichthys_nobilis/en
http://www.fao.org/fishery/culturedspecies/Cyprinus_carpio/en
http://www.fao.org/fishery/culturedspecies/Crassostrea_gigas/en

farming and extension. In 1976 the Canadian International Development Agency (CIDA)
supported a project on the evaluation of social aspects of fisheries and aquaculture‘, anal the
reintroduction of diverse tilapia species. In 1980 the General Directorate df ;}éheries
Resources was created, assuming the laws of fisheries and aquaculture through fhe General
Law of Fisheries Activities. Taiwan starts its cooperation introducing Chinese carps and the
freshwater prawn. In 1995, with the help of the European Union, the Regional Programme
for the Support of Fisheries Development in the Centro American Isthmus (PRADEPESCA
Agreement ALA/90/09) was executed. It promoted the formation of staff, refitted
aquaculture facilities and infrastructure and strengthened research activities., the legal
framework was updated with the promulgation of the General Law on the Management and

Promotion of Fisheries and Aquaculture in 2001 whilethe Code of Conduct for Fisheries and

Aquaculture was approved in 2004.

Aquaculture yields vary according to the technology used. Thus, intensive tilapia
farming attain yields that exceed 10 tonnes/ha; semi-intensive 2.5-5.0 tonnes/ha; and
extensive farming in reservoirs produce less than 1.5 tonnes/ha. Yields for marine shrimp
farming per hectare are: artisanal, 142kg/ha; extensive, 230kg/ha; semi-intensive, 2 900kg/ha;
and intensive, over 6 tonnes/ha (production statistics of the Aquaculture Stations,
CENDEPESCA, 2004). The national aquaculture production has increased, from 395 tonnes
in 2001 to 1.130 tonnes in 2003, which is equivalent to a 286 percent increment, while total
fisheries production has varied from 7.818 tonnes to 13 711tonnes, only a 175.37 percent
increment (Annual Fisheries Statistics, CENDEPESCA, 2001, 2002 and 2003). The

significant increment in production is due to the farming of tilapia and marine shrimp.



In accordance to the Director of CENDEPESCA an organization for the development
of aquaculture, based on the production statistics, imports and exports of FishEFy ‘products
for human consumption its calculated that in Central America the country thaﬂ c:(;ﬁsﬂmes
more fishery products is Panama with a 47.7%, followed by Costa Rica and Hoﬁduras with
18%, El Salvador Finds itself with 5% of Gross consumption this equals to 11 pounds of fish.

In order to contribute to strengthen of tilapia industry, it is worthy to reply the following

problems:

i. In order to meet new challenges and opportunities under current circumstances and
the process to devise different development strategies, can this study guarantee a
better local and international scenario for the tilapia Industry?

ii. What are the reasons for undertaking such development strategies and who the
ultimate beneficiaries are, and how the benefits of strategies are generated?

iii. Are the introduction of new aquaculture technologies could be beneficial for
increasing production and consumption of Tilapia?

iv. Would Innovation in tilapia could improve significantly the demand on tilapia

If above questions cannot be solved as soon as possible, local disadvantages in terms
of food security, lack of innovation in the area and unemployment will severely influence on
sustainable development for the tilapia industry. However, development strategies should be
analyzed based on the economic development, environmental conditions and policies of the
country related to the industry. This provides a basis for interpreting the result. Includes and
observatory approach on previous research works on Tilapia Industry. Assuming that results
obtained elsewhere under similar environmental conditions can be replicated locally. This

approach is also practical and in many cases, the cost of the experimental units that might be



built for demonstration, “if any”, is paid by the company willing to take the risk, This“way

the study helps to gain relevant advantage in relation to those that join later on&ne-intpadice

new aquaculture technologies using and being based on the demonstration projects faisador

analyzed in this document.

1.2 Objectives of the Study

This study would like to discuss current dilemma of El Salvador’s tilapia industry and
try to find a way of how to improve farming techniques production efficiency in order to
enhance the competitiveness in the global market Based on Historically events and current
situation in the aquaculture area, aquaculture has being a marginal economic activity in the
agricultural sector due to a traditionally agricultural attitude in terms of the main economic
activity. It was until 2000 that aquaculture policies were formulated in the context of fisheries
development. In this study SWOT analysis and Porter’s Diamond Model are used to
understand role-plays of tilapia industry in El Salvador and to initiate the development
strategies.

This research applies a descriptive approach that formulates a qualitative analysis of
the data obtained from market analysis from different sources that will help identify
opportunities for tilapia management in development strategies. Some of the sources are
documents published by FAO, as well as independent researches from other organizations
related to Tilapia Culture and development. Reference Contacts in El Salvador from
Organization such as CENDEPESCA and OSPESCA contributed to facilitate the information
analyzed and gathered about Tilapia industry in El Salvador. As learned from the

substantiation of the fish farmer samples, current difficulties were categorized and analyzed.



Further, some possible solutions are provided to solve problems in production and marketing
obstacles.

Well planned strategies must optimize growth, the execution of this study ‘mrgight help
policy makers and Chain developing actors to identify how to increase Tilapia‘ production
and diversify production in El Salvador in order to increase share in the international trade
revenue and consumption.

Even if it’s tried to model their farming activities applying knowledge already gained
in more developed areas, such as Brazil, Chile, Ecuador or Mexico, it is reasonable to believe
that local demonstration projects for innovative aquaculture activities in Tilapia industry can
have a noticeable effect on prospective investors and governmental agencies. Specific
objectives are shown as follows:

I. To examine the industry of Tilapia and its characteristics in El Salvador.
ii. To analyze the current demand of tilapia
ii. To propose and analyze developing strategies for El Salvador Tilapia Industry.

iv. To conduct an analysis of strengths, weaknesses, opportunities, and threats (SWOT)

as perceived by producers.

This study is organized in this way: Chapter | introduces the motivation behind this
study as well as the objectives. The second chapter introduces the profiles of Tilapia industry
at the Global level and in El Salvador as a literature review. The third chapter presents the
results of SWOT analysis to tilapia industry in El Salvador. The fourth chapter explains the
development strategies based on Diamond model. The last chapter contain summary and

conclusion of the study.



Chapter Il

Literature Review
Overview of Tilapia Industry

2.1 Global Tilapia Industry

Fish and fish products constitute a major source of income, food and recreation in the
global economy. Fish products originate from two main modes of production: harvesting of
wild fish (marine and freshwater) and aquaculture. Aquaculture now accounts for almost half
of total fish supply for human consumption (FAO 2010). The volume and value of different

marine species are shown in Figure 2.1.
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Figure 2.1 Volume and Value of Different Marine Species
Source: FAO, 2010



Tilapia is the most widely produced fish in global export aquaculture and sécbnd only

to carps as the most widely farmed freshwater fishes in the world (Naylo[f“e;tf«‘, :

in more than 75 countries, and China is the leading producer with 706 585 tonnes»jn O@?Tor\ |
47 percent of total world production (FAO 2004). Although a freshwater fish, tilapia can
tolerate some salinity and so is hardier than many other breeds. This increases the range of
possibilities for culture. Depicted on the walls of Egyptian tombs, tilapia in Biblical times
was known as musht, Arabic for “comb.” More recently known as “St. Peter's fish,” it is
understood that tilapia (Tilapia galilaea) from the Sea of Galilee were used to miraculously
feed the multitude. Some attribute the naming of tilapia to Aristotle, from Greek for “distant,”
a fitting etymology for a globalized fish (FAO Fisheries and Aquaculture Circular No.

1061/3).

Figure 2.2 VVolumes and Value of Tilapia, 1984—2008
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Culture practices of tilapias in the world are very diverse, perhaps the most diverse
among all aquaculture species in the world. It is a group of fish that could be cultured ajAIany
desired intensities, thus, appealing to all socio-economic strata, enabling the cultuﬁe ;;;,féétices
to be adjusted to suit their economic capabilities. Oreochromis niloticus is‘ commonly

cultured in backyard and/or home garden ponds to supplement the income of poor households

as well as provide a fresh source of animal proteins to the family.

In such situations, the cultured stock is often fed with kitchen waste and supplemented
by relatively readily available, often low cost agricultural by-products such as rice bran.
However, the direct nutritional value of the latter to the stock is not known and in all
probability rather low; the inputs act more as a fertilizer.

Oreochromis niloticus is cultured in relatively poor quality waters, including: (a)
sewage fed ponds (e.g. commercial culture in Calcutta, India) (Edwards. 1990; Edwards et
al., 1990); and (b) primary and secondary treated waste effluents (e.g. Egypt) (Khalil and
Hussein, 1997). So far, there have not been any reports of detrimental effects of consumption
of fish reared in sewagefed farms on human health even as the practice has been in operation

since the 1930s (Nandeesha, 2002).

The growth of tilapia culture in Asia and the Pacific however, lagged slightly behind
to that of the world. For example, the percent annual increase in tilapia culture in Asia and
the Pacific for the 20 (1982 - 2002), 10 (1992 - 2002) and 5 (1997 - 2002) year periods was
12.5 (vs. 12.6), 10.9 (vs. 11.9) and 7.7 (vs. 10.0), respectively. This lower rate of growth in
Asia and the Pacific is more a reflection of increased tilapia production in countries such as

Egypt, where O. niloticus production increased from 9 000 tonnes in 1980 to 168 000 tonnes
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in 2002. Also the rate of growth observed, in all three groups of fish is considerably Higher

than that witnessed in the sector as a whole (De Silva, 2001b). 3/ ~

‘ m | ;
Although a number of tilapia species has been introduced into the regi‘on‘, (thy ‘}m‘all

number of these are cultured. Oreochromis mossambicus and O. niloticus are the most
widely cultured tilapias in the world. In 15 countries in Asia and the Pacific, only four tilapia
species are cultured, dominated by O. mossambicus (five countries) and O. niloticus (10

countries); the later accounts for more than 90 percent of the production and its contribution

to aquaculture production has been increasing steadily.

Figure 2.3 Aquaculture Production of Tilapia by Continent, 1970-2002

Aquaculture production of tilapia by continent 1970-2002
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Source: FAO, 2002

The principal nations in Asia and the Pacific which have adopted tilapia culture are PR

China, Indonesia, the Philippines, Thailand and Taiwan. Changes in Tilapia production in
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these countries indicate that PR China currently accounts for over 70 percent of the region's

production, an increase from 39 percent of Asia and the Pacific production;i:n‘ 1988, fbefbrej;

o |

nsa|
e =
the reported rapid increase in Nile tilapia culture in PR China. l( i\

This has led to a decreased share of production from the other countries Gfthe ré'gi‘on,

even when production has exhibited growth.

For example, in the Philippines, the proportional contribution to regional Nile tilapia
production was 27% in 1988 and only 10% in 2002, even though production increased from
27 000 tonnes to 104 000 tonnes over the period . Indonesia continues to dominate O.
mossambicus culture, accounting for nearly 50 000 tonnes and more than 90 percent of the
global total in 2002. Over 60 percent of this production is reported as originating in brackish

waters.

Table 2.1 Top Ten Culture tilapia on the world

Top ten cultured tilapia producing countries/territories in the world, 1970-2002

L3 Ve,

1970 1980 1990 1995 2000 2002

Country Production Country Production Country Production Country Production Country Production Country || Production

(tonnes) (tonnes) (tonnes) (tonnes) (tonnes) (tonnes)
Taiwan POC 11 287|[Taiwan 33 712|[PR China 106 071|[PR China 314 903|[PR China 629 182||PR China 706 585
POC
[PR China 5 828|[Indonesia 14 901|[Philippines 76 142|[Philippines 81 954|[Egypt 157 425/[Egypt 167 735)
[Egypt 2 500|[Philippines 13 214|(Indonesia 53 768|[Thailand 76 383|[Philippines 92 579/[Philippines 122 390
IN_igen'a 2 129”F’R China 9 000||Taiwan 52 047||Indonesia 74 125||Indonesia 85 179||Indonesia 109 768
POC
Thailand 1732|[Egypt 9 000][Egypt 24 916/[Taiwan 46 293|[Thailand 82 581|[Thailand 100 576
Philippines 1 417||Thailand 8 419||Thailand 22 895||Egypt 21 969||Taiwan 49 235(|Taiwan 85 059
POC

[israel 1 400|[Mexico 6 907][Japan 5 825/[Colombia 16 057|[Brazil 32 459)[Brazil 42 003
[indonesia 1 191][Nigeria 2 952|[Mexico 5 000|[Brazil 12 014|[Colombia 22 870|[Lac PDR 26 872
Hong  Kong 450||Israel 2 512||Israel 4 795|Malaysia 8 866||Lac PDR 18 928||Colombia 24000
SAR
([Mexico I 200|[Japan || 2 392)[Sri Lanka || 4500[UsSA 6 838/Malaysia || 18 471|[Malaysia || 20 757

Source: FAO, 2002

Cultured tilapia became an international commodity relatively recently, when frozen

farmed tilapia fillets found their way into the mainstream food services and retail

establishments of the American food-chain followed by expansion into Europe (Picchietti,
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1996). Initially, frozen fillet imports to America exceeded fresh fillet imports by 30 péreent
and the author predicted that with time, increasing acceptance of tilapia:will eyentually
outweigh frozen fillet imports. It has been suggested that tilapia would have d‘plw;,ce as a
generic white fish because of its mild taste and lends itself to industrial preparétions petter

than most other white fish (Picchietti, 1996).

The main export market for cultured tilapia is the United States of America. In 2000,
imports of tilapia (whole frozen, fresh and frozen fillet forms) in the United States amounted
to 40 553 tonnes valued at US$ 101 377 853 and has since been increasing steadily.
According to Harvey (2001), tilapia imports to the United States of America increased by
394 percent by between 1993 and 2000. The main tilapia exporting countries are Taiwan
Province of China, PR China, Ecuador and Costa Rica. Fresh fillet are currently supplied by
Ecuador, Costa Rica and Honduras; frozen fillet and whole frozen fish comes from Asia
(Vannuccini, 2001). Chinese imports have been increasing almost exponentially over the past
few years. Harvey (2001) predicts that PR China will become the leading exporter of tilapia

to the United States.

The European market for tilapia is still rather limited; UK is considered to be the
major outlet. Vannuccini (2001) reckoned that the main markets in Europe are the big cities
where large communities of African, Chinese and Asian communities live. However, an
increase in tilapia consumption has been a recent trend also among non-ethnic communities.
European markets prefer larger-sized frozen tilapia. There are growing markets for tilapia in
Canada, the Middle East and even in a rather sophisticated market such as in Japan
(Vannuccini, 2001). In Japan, high quality tilapias are being used for sashimi and as a

substitute to sea bream in traditional Japanese cooking.
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It is thus evident that tilapias, commonly considered as the poor man's fish, aré now
beginning to make major entry to the sophisticated markets of the world. It hag alsQ becOme
a popular and sought fish after freshwater fish in countries such as the Philifpp?%és‘ and
Indonesia, replacing milkfish and gourami, respectively. These trends are positfve signs for

all producers and can potentially influence a significant upsurge in tilapia culture

worldwide (FAO,2002).

2.2 Tilapia Industry in Latin America

Tilapia farming in the LAC Region started in Mexico in 1970, and quickly reached
10 000 tonnes by 1981 (81 percent from Mexico, and most of the rest from Cuba). In 1996,
production surpassed 50 000 tonnes with 26 countries involved. By 2007, production reached
212 000 tonnes, harvested by 25 countries or territories, headed by five nations (Brazil,
Honduras, Colombia, Ecuador and Costa Rica) accounting for 90.2 percent of production.
Brazil produces about 95 000 tonnes; Honduras and Colombia, around 28 000 tonnes each,
and Ecuador and Costa Rica, close to 20 000 tonnes each. The remaining twenty countries,
each has a wide range of production with an annual average of about 1 000 tonnes (FAO,

2000).

In Central America By the end of December 2013, Honduras was a top producing country of
fresh tilapia fillets with a 41% share, exporting 8 200 tonnes worth USD 65 million in foreign
exchange for the year. In the first two months of 2014, Honduras’ export volume amounted
to 1 832 tonnes, compared with 1 550 tonnes exported during the same period last year

(+18.2%). However, prices decreased from USD 7.83 to USD 7.19 per kg.
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In the domestic market, the wholesale price for whole tilapia (pounds) in Honduras ranges
between USD 1.43 and USD 2.00, as reported by SIMPAH, (Sistema de:nformacian ‘de

Mercados de Productos Agricolas de Honduras). This price is stronger relati\{ez7tb b‘ther

neighbouring countries; in Guatemala prices vary between USD 1.41 and USD.1.15. FAO

Brazil in 2009 reported a production of 133.000 tons of Tilapia that places it as a
mayor producer in Latin America and sixth in the world with a sustainable growth of 14% in
the past 5 years. Honduras continues to get the gap being the top exporter of fresh fry in Latin
America to EU, mainly by production on red Tilapia. The industry in 2010 reached US$57.1

million and it finds itself on the top ten products being mainly exported.

It’s noticeable, that by this data, the commercialization of Tilapia grows day by day
and in Central America, Honduras is the biggest producer. In this neighbor country not only
the environmental conditions are in favor for aquaculture, but also the Government joins its
development. The daily outputs of 65,000 to 75,000 daily pounds, towards United States
talks for itself about the importance in the economic growth (FAO Fisheries and Aquaculture
Circular No. 1061/3). The value of aquaculture production in the LAC Region has also
evolved rapidly, reaching US$6 736 million in 2008, and the equivalent of US$7 175 million
of 20064 per year during 2006-2008. The 2006—2008 value represents 8.1 percent of the
world farmed production value for that period. The value of aquaculture products in the LAC
Region is higher than the value of farmed fisheries products worldwide (8.1 percent versus
2.7 percent in 2006-2008). This clearly indicates that the average value of aquaculture

products in this region exceeds that of world products.
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To share Experiences in the culture of sweet water species such as Tilapia, a group.of
Aquaculture team of the region gather and participated in an affair of aquaculture pr‘oduction
made by the Organizacion del Sector Pesquero y Acuicola Centroamericandi da I‘:‘s‘tmo
Centroamericano (OSPESCA), in conjunction with the Ministry of Agricu‘lture of El

Salvador, Through an Organization called CENDEPESCA.

This is really important for the development of Tilapia Culture, because the exchange of
knowledge between regions can help to increase the Tilapia Development. In such activities
30 producers attended the meeting, which form part of the regional program of support on
political enforcement of fishing and aquaculture (Belize, El Salvador, Guatemala, Honduras,

Nicaragua, Costa Rica, Panama and Dominican Republic).

The purpose of this is to develop projects with the objective of duplicate them on a
regional scale. El Salvador is the first one to conclude such projects. They said in an Interview
that they are satisfied with the regional producers in El Salvador, which are showing
commitment and responsibility, this project will generate capital which will allow to create

and produce species with more quality in proteins.
The main topics and objectives here are:

Continuity and transfer of knowledge and Technical assistance.
Develop eco-tourism.

Analyze the market.

Promote the consumption of tilapia trough mouth to mouth.

Encourage the use of clean technologies.
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Direct support to every organism in each country so this way the producers develop. their

own tilapia fry and could provide other producers.

=

M

The Committee of Ministers of OSPESCA, has been very interested in t‘lﬁe é‘tréhgth
of concretes actions to emphasize the responsible use of sea resources, those from.inland
waters and the hydro biological culture, implying harmonic decisions, particularly in those
resources that because their condition freely moves in the Central American oceans and in

international waters.

2.3 Tilapia Production and Development EI Salvador

In conditions the production of Tilapia in El Salvador seems favorable for:

a) The biggest producer Honduras, in willing to increase its participation in North
American market and thrive in the European market. Both markets are oriented by
its preference toward products with added value.

b) For now, Honduras, it is being stimulated by the Salvadoran market and there are no

Indications, until this day, that the country is willing to supply the Salvadoran market.

This two conditions have allowed, that the domestic production of El Salvador could
be channeled towards Guatemala in a greater percentage. Although, it is of great importance
to make a significant development in the local market of tilapia, to increase the levels of local
production and as a measure of preparation for any eventualities that may occurred in the

Guatemalan market (FAO Fisheries and Aquaculture Circular No. 1061/3).

During this last years, aquaculture production has varied substantially, from 395 tonnes

1 130 tonnes. The value of such production increased from US$ 1.8 to 5.4 million. In terms
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of volume, the growth of aquaculture has been of the order of 286 percent The most
important cultivated species are the Tilapia (Oreochromis spp), the whlteleg shrm‘;ﬁ\_P?naeus‘ ;

vannamei) and the giant river prawn (Macrobrachium rosenbergii). Ve | M/“i \

ﬁ*’;d45£

Inside Fish category the main fish produced is Tilapia, which is a specie tHa‘t{f‘éaclﬁ day
becomes a popular fish in the region. Inside Central America, Honduras is the leader of
exports with 60 million. In the following figure we can appreciate the tendencie of tilapia

production in El Salvador from the periods 1984 to 2012.

Figure 2.4. Tendency of production in Tilapia 1984 - 2012
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Figure 2.5. Following we have the lineal projection of imports and Exporté in LlJSD 2@11'?
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Three farming systems are mainly used to grow tilapias. The most common one is the
farming in earthen ponds with a stocking density of 4-8 fingerlings/m2 and artificial food of
25-32 percent protein. The yields of this farming system are from 5 000-8 000 kg/ha.
Extensive farming is practiced in reservoirs and in small production units with stocking
densities of 1 to 2 fish per square meters; yields do not exceed 700 kg/ha. Tilapia is also
cultivated under intensive systems, either in raceways or in aerated ponds. The average yield
is 25 kg/m3. The farming of tilapia in cages is another production practice with an average

stocking density of 75 fingerlings per cubic meter.
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Three systems are practiced in the production of white-leg shrimp: the most frequent
one is the extensive farming with uncontrolled population densities and yields below 43Q
kg/ha. In the semi-intensive farming, stocking densities vary from 10 to 18 posﬂ Ig;ﬂ)ée PEr
square meter; artificial food is used in this system and yields reach 3 000 to 4 OOd kg/ha: One
farm uses the intensive system with a stocking density of 100 post larvae/m2 (MINEC, 2010
Desarrollo de la cadena de valor para los productos de acuicultura continental y sus
derivados. Modelo productivo para la mipyme acuicola).

Approximately 500 people are employed in aquaculture, of which 16.5 percent are
women. Only the larger businesses employ aquaculture professionals and administrative
staff. Overall, tilapia aquaculture generates 234 jobs and shrimp farming generates 228.
The Centre of Fisheries and Aquaculture Development, through the Aquaculture Division,
has at its disposal human resources and infrastructure in four stations which support

producers. Major services provided are training, production assistance, seed supply and

assistance for external cooperation and financing for projects.

The total population of the country is 6 874 926 individuals. The consumption of
fishery products is estimated at 5.0 kg per inhabitant. The GDP was 15 823.9 million dollars

for the year 2004.

During 2004, 229.8 tonnes of tilapia were exported, mainly to the United Status and
177.6 tonnes of white shrimp were exported to China, The Virgin Islands, Japan and Taiwan.
The total value of exports was US$ 2 252 800. Aquaculture contributed with 11 percent or
total exports registered in 2003.During 2004, 2 415.83 tonnes of concentrated feeds were
imported for aquaculture. Pellet was the most frequent presentation, with levels of 25-32

percent protein. Fresh feeds are not currently used for aquaculture.
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The most important problems faced by aquaculture producers are: water-quality;-the
cost of the land, the quality of the seeds, production capacity, and diseases associated t0 the
white leg shrimp, and the effect of the reduction of prices caused by the u‘rﬁcgﬁ‘tr‘olled
importation of shrimp. Aquaculture faces economic threats due to the efféct of“price

distortions in the market and the rise of production costs; sanitary threats caused by new

diseases; and environmental threats due to pollution.

Strengths arise from public policies that support aquaculture, the accumulated
experience in culture, favorable climate conditions, high commercial value and fast growth
of the cultured species. There are great opportunities in the association of producers along
the chain of value, the opening of new conditions for external trade, the development of new

production technologies.

Aquaculture yields vary according to the technology used. Thus, intensive tilapia
farming attain yields that exceed 10 tonnes/ha; semi-intensive 2.5-5.0 tonnes/ha; and
extensive farming in reservoirs produce less than 1.5 tonnes/ha. Yields for marine shrimp
farming per hectare are: artisanal, 142kg/ha; extensive, 230kg/ha; semi-intensive, 2
900kg/ha; and intensive, over 6 tonnes/ha (production statistics of the Aquaculture Stations,
CENDEPESCA, 2004). The national aquaculture production has increased, from 395 tonnes
in 2001 to 1.130 tonnes in 2003 which is equivalent to a 286 percent increment, while total
fisheries production has varied from 7.818 tonnes to 13 711tonnes, only a 175.37 percent
increment (Annual Fisheries Statistics, CENDEPESCA, 2001, 2002 and 2003). The

significant increment in production is due to the farming of tilapia and marine shrimp.

The availability of professionals in aquaculture is limited to approximately 15

professionals distributed amongst the public sector, universities and the private sector. The
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incorporation of the of aquaculture as a subject matter within the syllabus of-biology-and

agronomic engineering careers offered by the University of El Salvador and e, NatiOnal

School of Agriculture, as well as the training through Diploma courses offé(eai;‘b‘y the
University Matias Delgado, have contributed to the formation of 40 professionals in the field

of aquaculture.

Aquaculture generates benefits in terms of direct employment for 509 people of which
16.5 percent corresponds to women distributed in 156 units of production. The skills of staff
personnel consist in the management of fishing equipment, sampling and water analysis.
Field workers seldom exceed the six years of primary school education; coordination staff
generally are technicians with basic education up to technical levels; and managerial staff

reach university levels of education.

The units of production are based on community associations, generally linked to
external cooperation. Only industrial level companies count with professionals as part of their
staff. The distribution of the area by farming type is the following: tilapia in ponds: 48.78 ha
(139 ponds); freshwater prawn: 4.75 ha (30 ponds), tilapia in reservoirs: 10.39 ha (27
reservoirs); ornamental fish: 2.09 ha (165 tanks and ponds); marine shrimp: 691 ha; and

tilapia in cages 9 056 m3 (122cages).

Tilapia culture, in its various production methods, generates employment for 234
people, freshwater prawn culture generates 34 employments, ornamental fish production
generates 13, and marine shrimp culture generates 228 employments. The opportunities for
women to participate in aquaculture are greater in the culture of tilapias in cages in which 29

women currently work, and in marine shrimp farming with 55 women currently employed
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m2 (MINEC. 2010 Desarrollo de la cadena de valor para los productos de-acuicuftura

continental y sus derivados. Modelo productivo para la mipyme acuicola):

. Table 2.2 Distribution of area by farming

L= “"!h

DEPARTMENT SPECIES FARMING SYSTEM AREA (Ha)
Ahuachapan Marine shrimp Ponds 40
Tilapia Ponds 6.5
Tilapia Canals 0.1
Santa Ana Tilapia Canals 1.5
Tilapia Ponds 5.0
Marine shrimp Intensive pond 37
Sonsonate Ornamental fish Ponds 4.9
Tilapia Ponds 16.8
La Libertad Ornamental fish Tank 1.5
Tilapia Cage 3870 m®
San Salvador Tilapia Intensive pond 37
Freshwater prawn Ponds 2.0
Cuscatlan Tilapia Cage 3836 m®
Cabanas Freshwater prawn Ponds 2.7
La Paz Sea shrimp Ponds 8.2
San Vicente Tilapia Reservoir 5.1
18
58
16
14
7.0
4
Usulutan Marine shrimp Ponds 2
7.5
9.3
5.7
7.5
9.8
8.4
35
La Union Marine shrimp Ponds 50

Source: Annual Fisheries Statistics, CENDEPESCA, 2000.
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It is estimated that the complete process chain of aquaculture production‘,l lacluding

marketing, generates employment benefits for 1 200 people.
2.3.4. Farming Systems, Distribution Characteristics

The principal production areas are related to the culture of tilapia in ponds, tilapia in
cages and marine shrimp culture. It is estimated that 20 percent of the production units
cultivate reversed-male tilapia. There is an extensive distribution of small production units,

generally smaller than 0.2 ha.

According to the aquaculture method and the scale of production, aquaculture
production units are distributed as follows: 15 production units of tilapia cages, 26
reservoirs for household consumption, 50 small and medium scale units, 1 industrial scale
unit; 2 ornamental fish production units, 23 units of fresh water prawns, and 39 marine
shrimp farms.

Currently there are two national companies that manufacture feeds for aquaculture.
Total manufactured animal feeds in 2004 was as follows: poultry, 333 581 tonnes; cattle, 29
621 tonnes; swine, 11 862 tonnes. The production of feeds for aquaculture is not registered

at the General Directorate of Plant and Animal Health (DGSVA, 2005.).

The database of the Registry and Statistics Office of the DGSVA reports that in 2004,
2 415.83 tonnes of feeds for aquaculture were imported: 287.88 tonnes of shrimp feeds from

Guatemala and 2 127.95 tonnes of tilapia feeds from Honduras (DGSVA, 2004).
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The two most important species cultured in the country are: Nile tilapia (Oreochromis
niloticus) and the whiteleg shrimp (Penaeus vannamei).Tilapias are cultivated 1 all
freshwater environments; in cages, in small reservoirs and at an industrial scale.%@ré\‘sent,
varieties of this species include the grey tilapia, red tilapia and improved varietiés for higher
meat yields. The production of tilapia has increased since 2001 when 28.86 tonnes were

obtained, to 654.1 tonnes at present as a result of the increment in the number of farming

units, particularly cages, and the establishment of an industrial scale farm.

The farming of marine shrimp has increased from 363 tonnes to 472.9 tonnes in that

same time period as a result of the implementation of external cooperation projects.

At a smaller scale, the production of giant river prawn (Macrobrachium rosenbergii)

follows in third place, with a volume of 3.5 tonnes (CENDEPESCA, 2003).
Extensive

Its main traits are the low stocking densities and the limited management or control of
water quality. This system is practiced in the 26 reservoirs used for tilapia farming and in 25
production units of marine shrimp. The stocking densities of tilapia do not exceed 1 to 2 fish
per square meter and the yields reach 700kg/ha. In the case of marine shrimp, there are two
modalities: in the first one post-larvae are trapped in a tidal pond which has a water intake
and walls. Water exchanges are subject to tide levels; fertilizer is used to improve natural
food productivity. The stocking density is not predetermined, and yields are of the order of
430 kg/ha. The second modality consists in trapping shrimp brought in by the tides and then

keeping it in minimal water exchange conditions until harvest. This is only done during the


http://www.fao.org/fishery/culturedspecies/Oreochromis_niloticus
http://www.fao.org/fishery/culturedspecies/Oreochromis_niloticus
http://www.fao.org/fishery/culturedspecies/Litopenaeus_vannamei
http://www.fao.org/fishery/culturedspecies/Macrobrachium_rosenbergii
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rainy season because this same ponds are used for salt production during the-dry season.

Yields may reach 142 kg/ha (CENDEPESCA, 2003).

e AlY
L ﬂ!“

2.3.5. Competitiveness in the local Market

Consumption of tilapia in EI Salvador has been noticeable, it has increased for more
than half pound per capita in the year 2001 to 2013, and this condition of growth allows to

project that the local market has the capacity to absorb the double of its consumption.

For the local direct consumer the price has increased from $ 2.25 (2002) to $ 2.75
(2013). In the local market tilapia has a big negative competitor, which is the wild tilapia,
that grows in a natural way in continental waters, first of all golfs, this has particular mud
flavor which makes sometimes population reject this fish, so the goal of the producers is to
take away this negative image. The elaboration of a brand is a good strategy for this. In the

following figure we can appreciate the local consumption of tilapia:

Figure 2.6 Local consumption of tilapia in Kg in El Salvador
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Semi-intensive

This system is practiced both for tilapia and the two types of shrimp (mafr‘,irne and
freshwater). The stocking densities of tilapia vary from 4 to 8 per square metéli; t;]e ;r‘nain
source of food is formulated feeds with 25-32 percent protein. The yields of this,farming
system are of the order of 5 000 to 8 000 kg/ha. Ponds are not aerated and water quality is
control exerted by periodic exchanges of water. For freshwater prawns, stocking densities
vary from 5 to 8 per square meter and formulated feeds with 28-35 percent are used. The
production cycle lasts 6 months, with yields of 2 000 to 3 500 kg/ha. The stocking densities
of marine shrimp are 10 to 18 per square meter; hatchery produced post larvae are used and

disease prevention measures are put to practice. Production cycles last 3 to 4 months, with

yields in the order of 3000to4000Kg/ha.
Intensive

There are two farms, one for the farming of tilapia and another of marine shrimp, which
apply this technology in which the system depends on aerators to maintain high levels of
biomass with stocking densities in the order of 75 fingerlings per square meter to obtain
yields that exceed 12 tonnes/ha; and in the case of shrimp, 100 post larvae per square meter
to obtain yields above 6.4 tonnes/ha. These two farms operate at an industrial scale, vertically
integrated adding value by processing their products to gain access to specialized markets.
Cage culture is also practiced under this system as stocking densities are of the order of 75

fish per square meter.

Production of aquaculture is presented in Table 2.4.0ne of the factors that have

contributed to the increment of aquaculture production is investments in tilapia and marine
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shrimp farming. In 2003 tilapia production represented 57.6 percent of the total fisheries

production, while marine shrimp production represented 41.6 percent. HF/L A

*
Table 2.3 Composition of Aquaculture, 2001- 2003 & [{

2001 2002 2003

SPECIES - - -
Tonnes|USs (* 1 000 Tonnes|Uss (% 1 000)|Tonnes|USs (* 1 000)
Marine shrimp 363 1156.5 372.1 1118.0 472.9 1899.3
Marine fish 12 10.9 11.3 10.3 3.8 3.5
Tilapia 28.8 61.4 405, 803.2 034.1 1855
Freshwater prawn 3.0 32.8 4.3 46.8 3.5 44.0
Tilapia Fingerlings (thousands) 537 14.5 1012 4.2 9 197 3153
E{ﬁ;i;;artjgzpra"‘"" post- larvae | 544 53.8 700 53.8 1639 68.2
Marine shrimp post-larvae 111 133 50
(thousands) °P 727 629.7 410 1200 510 221.2

Source: CENDEPESCA, 2001, 2002, 2003. Annual Statistics of Fisheries Production.

The supply of aquatic production to markets is carried out by wholesale traders who
transport the product from farms to the marketing points. Production is concentrated at the
wholesale market La Tiendona from where it is distributed to retail traders of the different
public markets. The public market system operates similarly in the cities of Santa Ana and
San Miguel. Produce for these markets are under the presentation of whole and fresh.

The other marketing modality is the sale of live fish. A group of producers is invited to
participate and concur to a single marketplace which has been previously promoted in
different localities. It is estimated that during 2015 approximately 60-70 tonnes of tilapia
were sold under this modality, right.

The third practice is the sale of processed fish and shrimp which is distributed to
consumers through supermarket chains. The major part of aquaculture produce is sold

through public markets.
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The Export Centre of the Central Reserve Bank of El Salvador reports that' thé ei(ports

of aquaculture products consisted primarily of tilapia and shrimp. The flnai,

LoFeycaEiot

fresh tilapia exports was Guatemala; while that of tilapia fillets was the u~

America. Aquaculture produced shrimp is exported to Taiwan and The ergjr:r sllarjds \
The certification of the products corresponds to the Inoquity Division of the General
Directorate of Plant and Animal Health (Ministry of Agricultura and Husbandry).
Certification regulations are approved by the National Council for Science and Technology

(CONACYT 2010).

Figure 2.6. Exports from El Salvador of Tilapia 2012
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Source: Central Reserve Bank 2012 (www.bcr.gob.sv)

Out of the 156 aquaculture units under production, 90 percent have surface areas under
5 hectares, Now a days this percentage has grown. All tilapia culture cages belong to groups
of fishermen or inhabitants of riverine communities alongside reservoirs or inland bodies of

water. Total national production for internal consumption of tilapia is 273.7 tonnes. It is


http://www.bcr.gob.sv/
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noteworthy that the production of small units is destined to neighbouring communities-thus

contributing to increasing rural consumption levels. The per capita annual conStnpon-of

=

fishery products in the country is estimated to be 5 kg. (PRADEPESCA, 1995). ‘ A |

A noticeable fact is that small ponds (under 0.05 ha) and reservoirs for multiplewater
usage are being constructed in the central and oriental zones of the country with the support
of NOGs and private initiatives. 1 368 families derive direct benefits from these production
units: 765 from the culture of marine shrimp, and 603 from tilapia culture (of which 197
correspond to cage culture units owned by community organizations. The General
Directorate of Statistics and Surveys indicates that in 2004, 603 305 (19.3 percent)
households are in a state of extreme poverty. Most of them are located in zones where the
before mentioned reservoirs and small ponds are being built. The contribution of industrial
scale aquaculture is reflected in exports, which in 2004 reached 407.4 tonnes with a declared
value of US$2°252.800. This production requires resources such as food, energy, and direct
and indirect manpower. The contribution of aquaculture to the Gross Domestic Product is of
the order of 0.4 percent, which is not considered to be significant to the national economy

(CENDEPESCA. 2005).

The organization responsible for the administrative control of aquaculture is the
Fisheries and Aquaculture Development Centre (CENDEPESCA), which depends of the
Ministry of Agriculture and Husbandry. Its specific responsibilities are to establish a research
and promotion programme for the development of aquaculture, to register all aquaculture
production units, to grant permits for aquaculture, to authorize the introduction of new
species for aquaculture and to punish the non-fulfillment of the General Law for the

Management and Promotion of Fisheries and Aquaculture (Legislative Assembly, 2001).
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The Aquaculture Division has two Areas: Generation and Transfer of Teehnology-and
Promotion and Extension. The four aquaculture stations of CENDEPESCAC Santa-Cruz
Porrillo, Atiocoyo, Izalco and Los Cdbanos belong to this Division. Several pr‘iﬁvag s‘ector
aquaculture producer associations have been constituted. The Chamber of Fiéheries and
Agquaculture (CAMPAC) has a national coverage and groups industrial fishing and
aquaculture companies. This Chamber maintains a close liaison with CENDEPESCA
because its delegates are members of the National Commission of Fisheries and Aquaculture.
This Commission was established by the Law and acts as consultative body. There is also the
Agquaculture Association of Atiocoyo formed by tilapia producers and which has promoted
the construction of earthen ponds in the Atiocoyo region. Results have been very encouraging
since tilapia production has increased three-fold. In the case of marine shrimp aquaculture,

the organization SOCOPOMAR groups twenty producers and is currently promoting an

external cooperation project for the strengthening the production technology of its members.

Existing laws related to aquaculture are the following: 1) General Law of Management
and Promotion of Fisheries and Aquaculture. It is executed by the Fisheries and Aquaculture
Development Centre (CENDEPESCA). This law defines concepts, the procedures for
accessing to aquaculture and the obligation and duty rights for this activity. The Director
General of CENDEPESCA has the faculty to apply it through resolutions. Judicially, it
belongs to the field of administrative law.2) Environmental Law. It is applied within the
scope of punitive law. It regulates aspects related to the environmental impact of each
productive unit. The institution responsible for its execution is the Environment and Natural
Resources Ministry (MARN), which also executes the Law of Natural Protected Areas,

which regulates the economic activities within fragile areas. It is particularly relevant for
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aquaculture in state leased areas, amongst which the albino lands of the salty.forests stand
out, being legally considered as fragile environments and national heritage:3) The Law of
Plant and Animal Health establishes the procedures and authorizations for the ‘ijmg(j‘rt‘ation
and exportation of aquaculture products, in addition to the laws related to thé innocuous

processing of fisheries products for human consumption. In relation to the same matter, the

Health Codex is executed by the Ministry of Public Health.

Chapter 111

SWOT Analysis

This SWOT Analysis for EI Salvador will make possible to make important qualitative
data analysis in order to end up with valuable conclusion on factors that determine the
development of tilapia industry in El Salvador. In order to minimize the internal unfavorable
conditions weaknesses and opportunities were analyzed, and finally the threats and
weaknesses will help to reduce the internal and external unfavorable conditions that this
industry is currently facing. In response to the problem approach using the data gathered and
SWOT analysis we can evaluate that In order to meet new challenges and opportunities under
current circumstances and the process to devise different development strategies, this study
can give or provide a better local scenario because the ultimate beneficiaries are the families
in need of food and the people who needs employment which is the main purpose of this
study. The strategies generated integrate all the advantages has in terms of tilapia industry
development. As well the introduction of new technologies as proposed in the study can be

beneficial for small producers in the industry in terms of increasing production. As well
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innovation of production and commercialization will give an added value to the final product
making a significantly improve in demand. This method has been adapted in:oydecr {0 05ChSS
internal strengths of tilapia industry in EI Salvador as summarized in Table 3.1. Hiis!tft,):ri‘(;ally,
aquaculture has being a marginal economic activity in the agricultural sectdr due-toa
traditionally agricultural attitude in terms of the main economic activity. It was until 2000
that aquaculture policies were formulated in the context of fisheries development. (Ministry

of Agriculture and Husbandry, 2000). At present, the agricultural policy establishes the

following actions:

« Institutional, productive and commercial reconversion of the fisheries sector.

e To reconvert productively and commercially industrial fisheries and aquaculture.
o To promote the national consumption of fisheries and aquaculture products.

e To promote innovative aquaculture with new species and technology.

o To create the Fisheries and Aquaculture Warrant Fund.

Institutional planning of aquaculture has evolved from actions based on the operation
of aquaculture stations, essentially the production of tilapia fingerlings for restocking of
reservoirs, continuing with the adoption of aquaculture technologies of freshwater prawn and
marine shrimp, to the introduction of new species (oysters) to begin research on their culture.
Institutional planning is oriented to the cornerstones of zone management, production and
coverage. In relation to management, proposals have been put forward for the updating of
the Aquaculture Registry which at present records only 40 producers and which should also
contain a databank on the characterization of their aquaculture practices. Regarding coverage,
several strategies have been considered, including the participation of Producer’s

Associations, NGOs, education and training institutions and external cooperation to assist
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the largest possible number of producers by means of training and extension‘on specific
themes. To promote the increase in production, actions are oriented to upgrade culttine

practices, in particular those in which infrastructure is being under-utilized “pljé;‘tb the

application of extensive and artisanal technology.

Financing

Except for the actions impelled by the government with the participation of cooperation
organizations, there is no governmental plan encompassing a specific allocation for
aquaculture development within the ordinary budget. This can be observed in the yearly
assignment to CENDEPESCA, which on average does not exceed one million US dollars per
year and which is designated namely to salaries and basic services (Ministry of Finance,
2005). In summary, there is no financing for investment allotted by the ordinary institutional
budget; neither have external cooperation projects financed investment in aquaculture.
However, it should be pointed out that with external assistance, some NGOs do provide
support to communities dedicated to small-scale aquaculture, particularly in cages, reservoirs

and sea shrimp.
Planning

The Office of Policies and Strategies blames the anti-agricultural and anti-rural bias of
the macroeconomic policies as part of the internal environment elements which have affected
the performance of the agricultural sector, and in consequence fisheries and aquaculture.
Even though FAO and EU-sponsored technical documents have been prepared for the

development of aquaculture (Salgado, R. 1997; FAQ, 1995), the institutional planning does
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not include strategic actions to prompt aquaculture development, being rather dependent.on

the financing capability of the State. However there is potential for synergy: by ehanaglimg

==

the various available sources of resources for the execution of rural developmﬁnt“tproject,

support to marketing, small-scale cottage industries, etc.
The Market

The increase of cultured tilapia production was affected by low prices and the
commercialization structure of the internal market. The introduction of tilapia fisheries in
inland waters drove prices down, due mainly to their mud off-flavor, and thus diminished the
value and acceptance of cultured tilapia. Prices in the beginning of the 90’s did not exceed

US$ 0.50/pound for whole fish.
The post-war effect

In the decade of the 80’s during which war took place in the country, there was no
investment in economic activities. This had negative effects, particularly in marine shrimp
farming. The peace agreements established the commitment of reinserting ex-fighters in
productive activities. Part of this process consisted in their relocation in the salt pans and
marshes areas at Jiquilisco Bay. The process of converting salt pans into shrimp ponds and
the developing of human skills, -initially supported by the EU-, has taken several years to
begin showing positive results. Also, the upgrading of infrastructure for shrimp farming
suffered design failures which still affect production yields and the capability to operate

facilities effectively.

The natural environment
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The location of the country in natural disaster occurrence areas and the high fevels.of
vulnerability constitute high risk scenarios that have adversely affected the deVelopment of

aquaculture. ([ &

Interaction with the environment

In 1995 PRADEPESCA undertook a study for the territorial management and
development of marine shrimp. (Currie, J. 1995); the document recognizes the potential for
the development of between 3 000 to 4 000 hectares for shrimp farming. Of these, 2 000
hectares would be located in Jiquilisco Bay as long as the monitoring assessment programme
does not show negative effects on the environment. Since salt works have not been yet
converted into shrimp ponds, and extensive areas are still utilized for artisanal farming of
shrimp, environmental restraints have not been imposed that could constitute a limiting factor

for the development of shrimp culture.
Credit

Even though lines of credit for aquaculture have been in place, producers are
restrained in their capability to comply with the requirements to gain access to such funds
since they normally lack the guarantees or collateral required by the financial system. This
deeply affects the growth of production units located in leased national lands and waters

which cannot be pledged as collateral.
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Table 3.1 SWOT Analysis of Tilapia Industry in EI Salvador

1
Strengths Opportunities '{\

= There is existence of strong effort to = Growing local markets, < = %
organize the tilapia sector = Potential international mafketss

= The tilapia coming from = There is institutional interest on the
aquaculture has great acceptance in production of tilapia
local and regional market = There is space to improve

= |tis a healthy product, and there is a employment
technical assistance and experience = Improve quality life of family
for the culture producers

= There is good quality of water = Training in the control of cost
resources, because of the size in production
territory it easy to get access to raw = Give added value to the product
materials = There is the chance to create a brand

= The activity is profitable and for tilapia products, would be a
assures return of investment distinctive of quality

= Technical cooperation that = There are innovative methods to
improves the development of the enhance profitability in tilapia
culture culture like the relation of Tourism -

Tilapia Aquaculture

Weakness Threats
= There is no existence of funds for » Natural Disasters
environmental impact studies = Failure of credits or funds for the
= Unorganized commercialization and sector
no coordination between = High costs on environmental impact
aquaculture producers to manage studies
market = Confusion of consumers between
= Producers not related to calculate Cultured tilapia and Silvestre tilapia
costs of production therefore it is = Spread of delinquency
difficult to reduce costs = Destruction of the caudal rivers and
= There are unknown benefits of reduction of aquifers
having a brand = the sudden existence of sickness in
= There is no existence of adequate the culture
and good quality equipment for = bad quality feed stuff
Tilapia culture = the increase of price on feed stuff
= The producers have not worked in = bad tilapia genetics in tilapia stocks
the confinement between = Jack of maintenance on the access
production, process and roads

commercialization = | ack of technicians in the area




There is no existence of good
planning of sowing and production
There is no monitoring plan for the
sustainability and quality on water
resources

Require of consolidation of the
organization of producers

Lack of business education

No formalized accounting
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Susceptibility of p\lagUe(s and
sickness in tilapia ¥-
Inefficient quality mpU/\/
Lack of promoting to popi:a :
consume Tilapia, Wk :
shown the benefits of thg.
advantages 0
Lack of credit lines
Climate change

Source: based on information from Tercer informe técnico MINEC 2013

With this results we can determine that the resources available inside El Salvador can

improve the quality of life of some families and enforce the aquaculture, some of the direct

benefits found in this study are as follow:

a)
b)

c)

Employment
Distribution

Health

Some of the indirect benefits found are:

a)

b)

Education

In terms that opportunities increase in rural areas, child labor will be reduced, in the

way that parents that satisfied their needs could send its Childs to school.

Basic services

The coming of a company to a rural area takes an improvement in services of

transport, electricity, illumination, water.

Substitution in imports

In 2010 77 tonnes of fish were imported in El Salvador, hence the implementation

or analysis of this study could help to satisfy this situation.
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Tilapia is produced using a wide variety of production systems detérmified

by the socioeconomic characteristics of the producer. As Molnar et al: (1996:9)

==

stated, “The kind of technology used is closely linked to the socioeconomj@cr‘*i_“
circumstances of the farmer, as the intensity of production often correspdnds to'the
amount of capital investment (Molnar et al. 1996:9).” Consequently, the proper
understanding of tilapia culture compels the analysis of the socioeconomic factors
using multiple sources of data. However, the task is not easy, since in aquaculture,
quantitative and qualitative data usually are unavailable because aquaculture is in its
early stages of development (Engle et al. 1997).

Cage production is an intensive management system that facilitates the use
of water bodies unsuitable for conventional production systems that require draining
or seining for the period of harvest (Lazur 2000). Thus, cage culture makes possible
the exploitation of public or communal water reservoirs, lakes, irrigation systems,
village ponds, rivers, cooling water discharge canals, and estuaries (McGinty &
Rakocy 1989, Watanabe et al. 2002). Other economic advantages of cage
production over pond production are that the level of initial capital investment is
low compared with open ponds (Watanabe et al. 2002), and that by concentrating
fish, the farmer has better control over feeding and harvesting. However, the
disadvantages include higher risk of poaching and water quality problems, and

reliance on commercial feeds s (Lazur 2000, Watanabe et al. 2002).

The study has several limitations given the nature of the data source. In
general, producers do not keep written records of production costs, sales, and in

most cases do not verbalize perceptions regarding the opportunity cost of land and
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other assets. FAO (1996:35) noted, “Because the products of small-scalerural

aquaculture are only partially marketed, and objectives relating to theiprOguctiel] of

=<1
| == ||
fish are only part of the story, quantification is inherently problematic.” %#mn {

producers, in fact, only market a fraction of their production and do not keep

records of their transactions.
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Chapter IV

Development Strategies s

4.1 Porter’s Diamond Model

Offers a model that can help understand the competitive position of a nation, enables a better
understanding of needs and desires of a home country demand, can help shape the attributes
of products and creates pressure for innovation and quality. The concept is shown in Figure

4.1.

Figure 4.1 . of Porter’s Diamond Model

Firm strategy
Structure

/ And Rivalry \

Demand
Conditions

\ é Related /

And supporting
industry

Source: Porter (1991)

The development of the aquaculture sector, dedicated to the production of Tilapia in
El Salvador implies a series of strategic actions that must go in a concatenated manner that
allows the sustainable development. It means that trough programed management natural
resources should be used properly, it is also necessary to obtain the base and orientation to
make the technological changes of producer and institutions in the government, that would

assure the economical befits of the population without affecting the environment.
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The sustainability in the sector depends on including at least three companents:
economic sustainability, Social and Environmental. Each of this components Ceunts. With
LA

determining characteristics: Human capital, natural resource and economic capi*[pllﬂ;;;ét ifis
generated through the activity. The adequate interaction and regulation betwéeh‘fhis fabtors
it is what allows that the sector properly develops, generating dynamism in the regional and
national economy. Sustainability is a key point in development, must be accomplished
through planning and controlling producers to take care natural resources, in a way that there

is well usage of natural resources without impacting negatively the nature but as well that

allows appropriate economic use.

Figure 4.2 Sustainability Chart

Control and
planning

Social and Social Economic

Territorial Sustainability
Order

Environmental

Conservation

Source: made by this study.
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Factor conditions

Land, location, natural resources, labor, local population size. Specific resourées in the

i

industry can be created to compensate some of the disadvantages in this factots: |

Countries such as El Salvador with growing consumption power had the advantage of
the large coastline and also water resources in land. Tilapias are cultivated in all freshwater
environments; in cages, in small reservoirs and at an industrial scale. At present, varieties of

this species include the grey tilapia, red tilapia and improved varieties for higher meat yields.

Hence the key factor here is the environment were the country is located and the
availability of workers for the area, which makes possible the culture of tilapia to develop

adequately.
Demand conditions

In the home market of tilapia can help develop advantage environment, analyzing the

trend on the demand of fishery products to innovate faster and create new trends.

Growing consumption power, the country’s population is increasing therefore the
demand of sustainable food such as tilapia plays an important role. This can be increased by
applying new technologies and innovative strategies to promote tilapia sales in El Salvador.
The production of tilapia has increased since 2001 when 28.86 tonnes were obtained, to 654.1
tonnes at present as a result of the increment in the number of farming units, particularly

cages, and the establishment of an industrial scale farm.
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Related and Supporting Industries

Can help produce inputs that are important for innovation and internationdlization of

A |
tilapia industry. These industries provide cost-effective inputs, but they also parti¢ipate inthe
upgrading process, thus stimulating other producers in the chain to apply the same innovative

techniques.

Related industries like Shrimp industries in El Salvador are also of great importance
for the development of aquaculture, Marine aquaculture mainly consists of the farming of
marine shrimp (paneus vannamei) with a program sponsored by the US Agency for
international development (USAID) and Tilapia developed by Taiwan ICDF cooperation by
establishing marine Net Cage culture, producing all male tilapia fingerlings, and promoting
household fish farming for Tilapia. This has stimulated with great extent the production,

innovation and development techniques for the industry.
Industry Strategy and Structure

Constitute the fourth determinant of competitiveness in the industry of fisheries. Set

the goals and are managed for important success. Creates pressure to innovate.

Finance strategic projects

Strategic positioning in niche markets

Strategic planning

Management strategies
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Government

Can influence each of the above four determinants of competitiveness.in fishdngustry.

I m |
Clearly Government plays important role in the industry because can influence the supply
conditions in the home market, and competition. Government interventions can occur at local,

regional and national.
Chance

Events that are occurrences that are outside of control. They are important because they

create discontinuities in which some gain competitive positions and some lose.

One of the factors that have contributed to the increment of aquaculture production is
investments in tilapia and marine shrimp farming. In 2003 tilapia production represented 57.6
percent of the total fisheries production. For instance the chance of technical assistance from

Taiwan cooperation improved significantly the culture of tilapia.

Porter argued that a nation can create a new advanced factor endowments such as
skilled labor, a strong technology and knowledge base, government support, and culture. The
diamond represents the national playing field that the countries establish for their industries

in this case tilapia industry. Each factor works one with another.



Figure 4.3 Interaction of Diamond Model
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- Grwing conditions favorsble for tlapia

. o&u:’mm higher advantage over

+ Availabiliry of workers because of ligh
rate of unemployment

+ Eavorstils policy

- Water quality resource

L,

Strategy and Structure

+ Promotion in consurmption
- Comerialization sirategies
+ Give addd value to the product

= Possibility of a beer organizaton
moducers

esween government aad p
- Improvement in employment

Source: Elaborated by this study

5.2 Management Strategies

- Internations] cooperations
- Quality regulaticns like HACCP and ISO
- Strimp indwsry

- Possible infermational markets

-

Facilitate the sustainable good growth of the aquaculture sector in the country in a way

that allows to increase the local consumption and exports. The niche market for tilapia

products is shown in Table 5.1. The goals of development strategies are discussed in the

following sections.

Table 5.1 Niche Markets for Tilapia products

Prioritized Project

Positioning in strategic high added value
niche markets

Tilapia culture in the form of Aquaponics:
intensive farming of tilapia and Hydroponic
vegetables

This project taps into two niches

They would begin to be noticeable in the
country and they have their expectations
abroad: hydroponic plant production,
"Natural” without herbicides or pesticides,
and tilapia production "Natural™ or green,
ie: without use of harmful chemicals



Laboratory producer of red

fingerlings

tilapia

Study of the capacity of the lake llopango
(environmental impact study)
Implementation of a Megafilther for surface
water treatment for use aquaculture in
irrigation district Atiocoyo, in San Pablo
Tacachico

Collection center and processing room
Tilapia

Source: Tercer informe técnico MINEC 2013
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(antibiotics or chemical _.dangerous),
ecological, without impact- to ~the"
environment. ‘
Both characteristics of products  (Fisti |and
vegetables) provide added valug products |
This initiative produces fry<red, awith”a
market value more high in its:presentation”
at gutted freshand flaking. Level placement:
hotels and restaurants means better

Positions in sales prices.

It has no direct commercial value added, but
it has a social benefit.

It has no direct commercial value added, but
it has a social benefit.

This service can position the product
in international markets to meet
the required standards.

1. Establishment of a unique policy of authorization and leqgislation of aguaculture projects.

It shall be looked a way into the bureaucratic system to accomplish the authorization

and legislation of the ongoing aquaculture projects as well as new projects. The regulation of

the producers is desirable to be in ways flexible and accessible in a way that users comply

with the institutional requirements of authorization.

To make effective this policy must be realized a Focus Group of Governmental

authorities related to the sector, as mention above this are;: CENDEPESCA, MARN, MAG,

MINEC through the Direction of production chain, FIAGRO and others.

2. Establishment of quality in production
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Should be installed an institutional governmental system of support insaquactfture
production that establish the development of quality as a usual practice, under the foeUs of

==

sustainable production. ([ &

The mentioned above institutions must implement good practices of management-and
accounting in the costs, as well as norms like traceability, quality and health, environment
conservation. This goal should be accomplished through trainings, courses theory/practice,

demonstrations and conferences dictated by national or foreign experts in the subject.

3. Development of volumes of production

This must support the producers with the facilities needed according to the rules of the
governmental financial system that could allow access to credits, guarantees and funds of
investment. Annually the national bench of development and the governmental bench must
promote the access to credit between the aquacultures and the same way stimulate the

consulters for the assistance in financial demands on the sector.

4. Implementation of an innovation sector system

This must as well be implemented by the above mentioned governmental institutions,
there must be an innovation system that detached new methodologies of aquaculture

production of intensive type and introduce new marine species.

5. Export promotion

Activities should be provided for the determined aquaculture sectors and adequate
partners finish the formalization of a productive cluster of Tilapia growers and its industrial

processing with export capacity.



1)
2)
3)
4)
5)
6)
7)

8)
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The development of clusters to allow purchase of inputs and conjunct with'sales for.its
members, this can help understand the clusters that can be formed in theiproduction and

==

function. “ \ 4!
Project strategy description

Given the fact of the demand of new products and presentation, the producer requires
the development of a national strategy that targets the development of capacity on innovation,
which should focus in the improvement in quality of harvest, not only in Tilapia; but also in
other species, to the improvement in the efficiency of the productive process of fattening or
import and implementation of technology used for the growing of aquatic species or as well

give added value to the production through processing.

Techno-productive renovation at a national level must become a reality, it can be

accomplished through a series of trainings which should be aimed towards:

Knowledge transfer in good practices of growing and post-harvest

Good practices in management

Cost accountings

Standards for quality and traceability

Health and sanitation

The well maintenance of cold chain during transport and processing

Compliance of international standards in sanitation, traceability and safety of tilapia

Aguaculture and its implications in the environment

In the governmental sector to national aquaculture it should be provided the facilities that

could allow:



1)

2)

3)

4)
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The import seed stock specialized for the production of fillets or red varieti€s, genetic

improvement in breeders to produce fry tilapia specialized in production of fillets, of fast
Y=:tl|
| == ||
growing and low feed conversion l‘ \ i

The establishment of a monitoring program for population health (preventi\}e ahd curative
medicine) and health and safety of the processed products.

Impact monitoring that has aquaculture in the environment.

The breeding of hydrologic species with impact perspectives in regional and world level, like
for instance freshwater lobster, the pangasius, ornamental fishes, amazon fishes and other

salt water organisms.

Table 4.2 Projects for Technological Renovation

Prioritized project Represented technological renovation
Tilapia under in the form of aquaponics: Implies the production of tilapia of intensive

intensive tilapia culture and hydroponic type, the polyculture of fishes and organic

vegetables vegetables of hydroponic type. The
intensive type production but respectful to
environment would be implemented
producing natural tilapia. Free of hormones,
with high added value and obtaining
vegetables that are produced organically
with export quality and for national
consumption that has been produced in a
sustainable way and friendly to
environment.

Production lab of red fry tilapia Innovation to product to market (red
tilapia), intensive production of fry tilapia,
and genetic production of all-male fry
tilapia without use of hormones or
genetically modified organisms (GMO).
Possess a high added value as an export

product.
Study of the capacity of the lake With the results obtained from the study a
llopango ( Environmental impact study) sustainable resource usufruct will be held,

using it properly for tilapia under the cage
system methodology, without impairing the
resource or making sure of healing the
adverse effects of other industries or the



Implementation of a mega filter for the
treatment of superficial waters for the use in
aquaculture in the irrigation district of
Atiocoyo, in San Pablo Tacachico
Collection center and processing room
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pressure that the populatlon W|eld on the
water resource. :
With the water treatment that W|II be used
for the culture, its envisioned | that | |the
conditions for it should not affect the quallty i
of the product. ;
Would apply a processing technology-and”
methodology that shall be a standard and
with  necessary quality for internal
consumption and for export. Shall be
governed under the standards of
manufacture facilities such as: Traceability,
HACCP, salubrity, ISO and others.

Source: Tercer informe tecnico MINEC (Ministry of Economy 2013)

This implies the realization of the ties between the different chain links and inside a

relation buy-sale and cooperation.

The vertical links are the ones that happens between the different links of the chain

related with buy-sale. The integration of the continental marine chain of tilapia or other

species in the country, must happen through the establishment of a series of programs, as

follows:

1.  Modernization program of production technologies, under which the managed

aquaculture stations of CENDEPESCA and with advice of the technical mission of

Taiwan, establish innovative methodologies to be displayed for public
(Geomembranes, Aeration and others).
2. Introduction of new marine species program, to venture and innovate in alternative

markets and with products that has high acceptability between the consumers. Such as

pangasius, Pacu, marine fishes, ornamental fishes, etc.

3. Credits with Aquaculture destine program that allows mechanization of

aquaculture to a productive and transformation level of the product in order to obtain
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products with high added value.

The above mentioned strategies allows producers to initiate joint opération; ip \gain

] T
significant reduction in production costs and in long term by doing this Wouldiéllo‘w JJoint
commercialization, allowing required volumes of production establishedby wholesales

buyers in the exterior (MINEC 2013)

Tilapia keeps a high advantage over other specieswhich is based in its wide distribution
and familiarity among aquacultures, this is because its adaptation to low protein intake
consumption and can be developed using grain diet. The tilapia occupies market niches
among consumers as white cultured freshwater fish and so far they have had little direct
market competition with other species due to its characteristics of few bones and delicate

flavor.

Likewise revised projections indicate a continued trend to increase worldwide
production, which involves making certain types of processing provide additional value to
the fresh whole presentation. Tilapia can be processed as gutted whole fish mainly in its
varieties of red color or the gray color varieties to be destined for consumption or whole

fillets.

To produce fillets the process is relatively simple, the fish scales are removed integers
and small spines on the rib steaks box. Whole gutted fish usually pays about 80% of body

weight. Filet yield falls to 33%. The flesh is white with some red coloring on the sideline.

In some Asian countries fillets are treated with carbon monoxide to maintain
appearance of freshness when frozen, however this practice is prohibited in Europe. Tilapia

is typically exported to the United States whole gutted frozen fillets without skin or fresh
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fillets, the latter presenting the most appreciated by producers for the market pnce Tﬁé meat

\4-

products with higher added value for mass distribution, Vg

Although additional products as nuggets and fish fingers are conﬁr;uéil"y,.l—f)e“iﬁg

developed. Submissions leading to marketing in the country and abroad are:

Table 4.3 Suggested tilapia Presentation with Offered Quality

Presentation Featured product Offered Quality
height / weight

Fresh whole gutted 350-500 Fresh and Frozen

Fresh fillet 100 - 200-500 Fresh

individually wrapped 100-200-500 Frozen

frozen

Brand bag frozen fillet 100-250 Frozen with packaging

Frozen steak seasoned 100-200-500 Frozen with packaging

individually wrapped

Nuggets 500-1kg Frozen with packaging

Fish fingers 1kg Frozen with packaging

Source: Tercer informe tecnico MINEC 2013

R

Tilapia tenders Tilapia Fillets
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The specially selected and referred to in this study is focused on primary processing

in the form of whole fish gutted for Tilapia and red posing as tilapia fillets to/the gray.

=

M

R |
The finished products were marketed alternatively in the domestic marke% whilg the

product is positioned to subsequently export to the United States or European Union.

Commercialization Strategy

To strengthen partnership

= Registration, promotion and give prestige to the brand

= Reduce and facilitate procedures for the export of products and imports of production
inputs.

= Develop collection centers first- or second-level, well-differentiated (or a process
plant) to maintain quality of the harvested products

= Development of domestic, regional and international markets

= Implement compliance with quality regulations necessary for getting safe products to
any market

= The domestic market can absorb as much product, but is needed a campaign to

promote consumption.
4.3 Finance Strategy

The strategy to finance the strategic projects may have different sources of funds: Own
and External. Own funds are originated from the company's own capital or individuals
grouped in an association. External funds are considered: Capital from a bank line of credit,
grant funds or partially reimbursable or from donation. Funds from credit earned through

credit lines Banking government:



Agricultural Development Bank (BFA)

Available destinations are:

a) Working capital

b) Capital investment:
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i. Acquisition of machinery and equipment, furniture and installation.

Ii. Improvements and / or modernization of infrastructure.

The funding available in the BFA can be up to 100% working capital and up 80% of

investment capital and the guarantee can be of type: Mortgage, pledge, firm solidarity and

can complemented by guarantee funds. The payment for loans depends on the ability of the

client, rotary lines can be up to 180 days while declining lines can be monthly, bimonthly,

quarterly and even semi. The grant funds are from financial support from friendly countries

or government programs. Countries and organizations that support developing sectors of the

country are:

Table 4.4 Possible Institutions that can grant funds for financial support

Country Institution

Germany GlZ(Deutsche Gesellschaft fur Internationale
Zusammerbeut)

Brazil ABC(Agencia de cooperacion Brasilefia)

Canada ACDI ( International Agency for the
international development)

Korea KOICA ( International cooperation agency of
Korea)

Spain AECID ( Agencia Espafiola de Cooperacion
International para el Desarrollo)

Source: Tercer informe técnico MINEC 2013
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United States

USAID ( United States Agency of International
Development)

Japan JICA (Japan International coaperatiom Agency
) —

Luxemburg LUX- Development ‘

Sweden ASDI ( Agency of International Development’)

Switzerland COSUDE ( Agencia Suiza para el desarrollo)

Taiwan, ROC

Technical Mission of Development of Taiwan
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Chapter VI

Conclusions (=5

|| ‘
Tilapia Aquaculture in El Salvador could play an important role in terms ofhaticnal

economy, job opportunities and food security. This study aims to analyze development
strategies for tilapia production in order to maximize and to increase added value to the
commercial chain, in a way to increase exports and open new markets worldwide. The study
applies a descriptive macro approach of SWOT analysis and Porter’s Diamond model, which

is based on secondary data sources.

In El Salvador should be of great importance the promotion of aquaculture for the rural
development with a program for family aquaculture, in which should be designed so as to
provide food safety and a strong income for low-income families. The design of initiatives,
models or prototypes of small scale production would allow the elaboration of food to fight
against poverty and hunger in the fields. This study propose the projects that shall be
supported by the institutions and production chain direction takes into consideration the

following technologic projects:



Table 5.1

Prioritized project

Tilapia under in the form of aquaponics:
intensive tilapia culture and hydroponic
vegetables

Production lab of red fry tilapia

Study of the capacity of the lake
llopango (Environmental impact study)

Implementation of a mega filter for the
treatment of superficial waters for the use in
aquaculture in the irrigation district of
Atiocoyo, in San Pablo Tacachico

Collection center and processing room

Source: Suggested integration by this study
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Integration of the Prioritized Projects

Integration |
This highly innovative system ﬁi élly
integrates in the chain withl| the |y

production lab and once the produck f| ish
its cycle of fattening, can go-through the"
processing plant to be subsequently sold.
This project achieves integration with the
added value link, the aquacultures dedicated
to fattening and improves quality guidelines
of the product (Fry tilapia).

Accomplish the horizontal integration
between tilapia producers under the cage
methodology, where allows that a natural
resource could be used for sustainable
production. The study vertically allows that
the processing link has more safety in sales
where it makes sure a safe destine of the
culture water.

The same way of the study case, this project
gains the horizontal integration of a group
of producers that make usage in a
sustainable way of the natural resource and
vertically to foresee culture conditions in a
healthy and safe way.

In this project it is performed the integration
of a diverse amount of producers associated
to the project or not, and that would make
use of the collection center as well of the
processing room, to allow the performance
of an activity that will allow gain added
value to the base product obtained. The
project vertically integrates the link, when it
provides facilities for marketing between
the link of production (fattening) and the
marketing (sales).

The strategic actors of the value chain in Aquaculture must agree on each other for the

resolution of the problems, work in conjunction for its resolution and establish a consensus

with producers over the years of the production chain.
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The main institutional actors that must work in conjunction to resolve the problems

from a different point of action and regulation are the regulation government/institytions:

=

f

R |
1)  Ministerio de Agricultura y Ganaderia (MAG) (Ministry of Agriculture) anbl centro

de Desarrollo de la Pesca y la Acuicultura (CENDEPESCA) Center of fishery and
Agquaculture development) , because of its actions involved as regulators if the seed

production activity , feeding, process and commercialization

2)  Ministry of Environment and Natural Resources (MARN) because of its activity
protecting the environment and the activities that influence in its conservation.
3)  Ministerio de Economia (MINEC) (Ministry of Economy), through the chain

direction and vision in the development of the sector.

The general vision to planning is the structuration of common goals, for the
establishment of a development policy in the aquaculture sector. In this way there will be
established realistic goals to be accomplished. With strategies that can generate a more

adequate impact that can improve the competitiveness of the sector.

In the regional market, El Salvador has penetrated the Guatemalan market, and has
placed more than the 60% of production, the prices set for the country are around US $ 0.90

and it is placed in the Guatemalan market at US $ 1.70.

In this case, safely El Salvador competes with a product with Honduras (the big Central
American producer), but it is possible that with distance factors between production centers,
risk on the road, or price as well to become determinants for the small producers and middle

producers.
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Regrettably we walk with low confident, there is a lot of production being
compromised with this market, it is necessary to give importance to the market”Viqolesalers
manage prices and it is necessary to open up to competitiveness. The commerge, és;ltléhdles,
it is a perverse commerce, limit the probabilities of producers to compete freely‘, it they are

willing or allow other buyers that take participation in the business, it should facilitate the

procedure.

The location of the country in natural disaster occurrence areas and the high levels of
vulnerability constitute high risk scenarios that have adversely affected the development of
aquaculture. In several LAC countries, feed manufacturers also play an important role in
financing aquaculture activities by accepting delayed payments coinciding with the

industry’s cash flow.

This is an extremely relevant issue, as feed expenses are the main component of
production costs in most cases, particularly with fish demanding expensive high-protein diets.
Banks, whose policies vary widely within the continent. These agents are generally reluctant
to finance projects considered risky, for example in the case of small-scale farming. This
means that money made available to them may be very costly or at times unavailable. In the
latter case, governments interested in aquaculture development may indirectly help by easing
guarantees normally required in these circumstances, or with some type of subsidy to lessen
the reluctance of banks to finance these initiatives. These could be good mechanisms to assist

the small-scale sector.
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