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ABSTRACT
Introduction: in Colombia, the fish farming industry has recently achieved 
a more stable position in international markets, generating greater 
productivity at the local level in terms of business size and considering 
aspects such as the strengthening of the production chain, the adoption 
of technology, and compliance with health, safety, and quality standards. 
Under these assumptions, quality certifications are essential for gaining 
access to new international markets. 
Methodology: the objective of the study was to identify the trout 
production environment in relation to the implementation of certification 
and its implications for the market. To carry out this work, a literature 
search was conducted on kosher certification in food products from 
the fish farming sector, and organizations responsible for granting 
certification were then contacted. 
Results: kosher quality certification, which is of religious origin, has 
become important for different types of consumers who want to eat 
nutritious and healthy foods due to market factors. In addition, an 
overview was established of the administrative requirements that a 
company in the country must meet in order to obtain this validation. 
Conclusions: finally, some aspects of the market that must be considered 
for certification to be economically viable are analyzed.
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RESUMEN
Introducción: en Colombia, recientemente la industria piscícola ha 
logrado un posicionamiento más estable en los mercados internacionales, 
generando a nivel local mayor productividad en dimensiones 
empresariales y considerando aspectos como el fortalecimiento de la 
cadena productiva, la apropiación de tecnología y el cumplimiento de 
estándares sanitarios de inocuidad y calidad. Bajo estos supuestos, las 
certificaciones de calidad son elementales para lograr acceder a nuevos 
mercados internacionales. 
Metodología: el objetivo del estudio fue identificar el entorno de la 
producción de trucha frente a la implementación de la certificación y sus 
implicaciones en el mercado. Para llevar a cabo este trabajo, se realizó 
la búsqueda de literatura acerca de la certificación kosher en productos 
alimenticios del sector piscícola, luego fueron contactadas organizaciones 
que se encargan de otorgar la certificación. 
Resultados: la certificación de calidad Kosher, de origen religioso, 
debido a factores del mercado ha tomado relevancia en distintos tipos de 
consumidores cuyo objetivo es consumir alimentos nutritivos y saludables. 
Además, Se estableció un panorama acerca de los requerimientos a nivel 
administrativo que debe disponer una compañía en el país para obtener 
esta validación. 
Conclusiones: finalmente, se analizan algunos aspectos del mercado 
que deben ser considerados para que la certificación pueda ser viable 
económicamente.

Palabras clave: alimento, consumidor, comercio exterior, mercados de 
valores. 
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INTRODUCTION

Fish and fish products are chosen for human consumption because they have a profile of essential nutrients 
that contribute to human health and a healthy diet (Devitiis et al., 2018; FAO, 2024a). Current consumption trends 
point to choosing products that have quality and safety certifications that provide guarantees and confidence to 
consumers, as well as their willingness to pay a premium when they know the product’s traceability (Dey et al., 
2024).

Among the quality seals and certifications in the aquaculture chain, the following elements stand out at the 
national level. Firstly, good aquaculture production practices and, in terms of processing, good manufacturing 
practices. In addition, certification of the HACCP (Hazard Analysis and Critical Control Points) certification system 
and, thirdly, the Colombian fish seal awarded by FEDEACUA. 

Likewise, with a view to the international market, the following certifications stand out: ASC (Aquaculture 
Stewardship Council), also known as the responsible aquaculture process; Global GAP, BAP (Best Aquaculture 
Practices) certification; and some international certifications that designate their product as socially and 
environmentally responsible (Hammarlund et al., 2025). Certifications such as the following are also implemented: 
ISO (14001, 9001, 22000, 45001); FSSC 22000; Halal certification and Kosher certification; and Aquaculture 
Stewardship Council (ASC) (Hayat et al., 2025; Karim & Almira, 2023; Regenstein & Marinova, 2024; Zanatta et 
al., 2023).

In the region, Chile has certifications that allow it to maintain its production margins and the most significant 
trout exports in the world, with large companies such as Salmón de Chile and Aquachile (Rodríguez Rodríguez 
& Mora Sarmiento, 2017). In the case of Peru, exports have enabled this species to rank fifth in terms of sales, 
considering key aspects such as quality certifications and their role in accessing foreign markets (Martín & Merino, 
2021). Other producers, such as Mexico and Ecuador, have been making progress in certification issues for exports 
to countries in Asia and Europe (Verboonen, 2013; Morán Rosero, 2019).

Currently, one of the fish species produced in Colombia is trout, which represents production dedicated to 
breeding, production, processing, and marketing. However, only a few of these have certifications such as HACCP, 
BAP, and Global GAP (Hammarlund et al., 2025). However, it is necessary to establish what this chain could adopt 
other certifications by the particularities of the production systems and their alignment with the SDGs.

Similarly, the aquaculture production chain in Colombia emphasizes primary production, focusing on relevant 
aspects such as genetic improvement, nutrition, production methods, reproduction, etc. However, there are 
marketing gaps that cause disruption and disarticulation of the chain, including low promotion and marketing. 
Thus, the value chain develops through the design and need for new products, where its success depends mainly on 
consumer knowledge (Ortega-Salas, 2016).

Based on the above premises, it is necessary to implement quality certifications that consolidate aquaculture 
companies, taking into account consumer preferences and the coordination of the value chain. To carry out this 
study, three stages were considered: the first consisted of searching for information and conducting research to 
determine the characteristics of Kosher certification in fish species, given the commercial importance of rainbow 
trout (Oncorhynchus mykiss).

Second, an export trout processing plant was established as a case study for the implementation of Kosher 
certification. To this end, visits were conducted to verify the conditions of the production and processing plant, in 
order to associate the factors investigated with the national trout production context. Finally, in the third stage, the 
results of the research are disseminated and strategies are proposed to producers and entrepreneurs of any fish 
species who may be interested in obtaining Kosher certification and expanding their market niche.

METHODOLOGY

The study was carried out using the following methodology: A review of the literature based on keyword searches 
using FAO thesauri (FAO, 2024b). The search was conducted in English and Spanish using search engines such as 
Scopus, Google Scholar, Ebsco Host, and institutional databases. In addition, the timeline for the review was set by 
the authors from 2017 to 2024.

About the diagnosis and identification of challenges and opportunities, a visit to a trout processing and export 
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plant in the Andean region was used as a basis. Based on this visit and the contextualization of the production chain, 
DOFA and PESTEL matrices were developed (Sánchez-Alzate et al., 2020), which allowed for the establishment of 
the environment and factors involved in Kosher certification.

Subsequently, the conditions of a Kosher market in Colombia and its behavior were reviewed through research 
on social media, Google Maps, and visits to stores specializing in the sale of Kosher products in the city of Bogotá. 
Next, a search was conducted for Kosher product certification companies in Colombia to establish the conditions 
for certification. Finally, the North American external market was segmented and the conditions for obtaining 
international certification were outlined, taking into account the results at the national level. 

RESULTS AND DISCUSSION

Aquaculture context

According to the FAO (2024a), fish consumption in 2021 stood at 20,6 kg/person/year. In Colombia, fish protein 
consumption in 2023 was recorded at 9,5 kg/person/year (MADR, 2024). It is important to consider how the 
aquaculture sector has been strengthening its structure in terms of capacity, facilities, and regulations to be able to 
export, generating exports of 64 000 kg of fish worth USD$143,2 million in 2023 (Acuicultores, 2024).

The destination countries for these products are: the United States, the United Kingdom, Peru, Germany, 
Canada, Ecuador, Spain, and Chile. In addition, according to the Ministry of Agriculture and the National Council 
for Aquaculture and Fisheries, aquaculture production centers have been grouped in the departments of Huila, 
Antioquia, Tolima, Meta, and Cundinamarca, which account for 71% of the country’s aquaculture production (MADR 
2021a). Also, thanks to the strengthening of the agri-food chain, primary production farms and processing plants 
have been certified, thus contributing to obtaining safe and quality products.

 
On the other hand, the MADR (2021b) mentions that among the challenges facing the sector are, among 

others, the promotion and strengthening of advertising and marketing of aquaculture products. It also mentions 
improving competitiveness and coordination between public and private institutions for the implementation of 
Good Aquaculture Practices. It should be noted that in Colombia, 46 primary production units have been recertified 
with international quality standards and 16 processing plants have HACCP certification (MADR, 2024).

Trout production in Colombia

Rainbow trout (Oncorhynchus mykiss) is the third most produced species in the country, but it also stands out 
in terms of exports. In 2023, 1771 tons were produced, and prices on the domestic market ranged from $15 000 to 
COP 23 000 per kg (MADR, 2024).

Some challenges facing this production include seed imports, high feed costs, and the cost of setting up the 
production system. However, Colombia has competitive advantages, as there are no disease risks and therefore no 
need for antibiotics, resulting in a residue-free product (Beleño, 2017).

Characterization of trout in the international market	

According to the FAO (2024a), by 2022, trout and salmon production reached USD 38 billion. Countries such 
as Norway, Chile, Denmark, Turkey, and Poland led in exports. In terms of production, countries such as Iran, 
Turkey, Norway, and Chile topped the list of the largest producers, bearing in mind that Iran only supplies its 
domestic market (FAO, 2020).

According to the Observatory of Economic Complexity (OEC, 2022), the leading exporter is Norway, with a 
value of $309 million and a 44% share of global exports. Likewise, export growth for the period 2019 to 2020 was 
15,3%. Other countries with significant shares are Sweden, Armenia, Turkey, and the United Kingdom.

In South America, the central exporting countries are Colombia, Chile, and Suriname, with shares of 0,46%, 
0,37%, and 0,075%, respectively. Among these South American countries, Chile sends 74,7% of its exports to Japan, 
while 12,3% go to the United States and the remainder to Brazil. Suriname sends 98,3% of its exports to Jamaica 
and 1,7% to the United States and Canada. In the case of Colombia, 99% of exports go to the United States. Other 
countries that export trout to the United States are Norway, the United Kingdom, Iceland, Canada, and Australia 
(OEC, 2022).
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According to the annual export and import bulletin (FEDEACUA, 2024), in Colombia, trout exports in 2023 
totaled 1771 tons with a FOB (Free on Board) value of $15,7 million, distributed as fresh ($1 856 000), frozen 
($253 000), fresh fillets ($5 207 000), and frozen fillets ($7 316 000). Figure 1 shows trout export performance 
from 2015 to 2023.

Figure 1.
Colombian trout exports in recent years

Source: prepared internally based on the 2024 Annual Export Bulletin. FEDEACUA (2024)
Note: appears in its original language

In the case of Colombia, most exports go to the United States, followed by Canada and Europe (FEDEACUA, 
2024). Figure 2 shows the trout products exported by Colombia: whole frozen and fresh (refrigerated), frozen and 
fresh fillets (FEDEACUA, 2024).

Figure 2.
Types of products exported from the trout industry

Source: prepared internally based on the 2024 Annual Export Bulletin. FEDEACUA (2024)
Note: appears in its original language
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Factors such as transport costs, concentrate costs, quality and safety certifications, and lack of introduction 
into special or segmented markets present a series of threats that could destabilize the chain (FEDEACUA, 2015). 
Likewise, the main export centers for fresh trout, fresh fillets, and frozen fillets are located in the departments of 
Cundinamarca, Antioquia, and Risaralda. In the case of frozen trout, the departments with the highest share are 
Cundinamarca and Valle del Cauca (Ministry of Agriculture and Rural Development, 2021).

Aquaculture quality certifications

According to the FAO (2020), the increase in the marketing, trade, and consumption of fish has led to the 
creation and adaptation of quality and safety standards and certifications to industry requirements. These are based 
on the Codex Alimentarius and the implementation of good manufacturing practices and HACCP-certified plants.

Based on the above certifications, in the case of aquaculture products, several certifications are most frequently 
implemented and have enabled international markets to expand. First, BAP Certification, which includes primary 
production systems, processing plants, and aquaculture feed mills. In addition, BAP Certification takes into account 
the environment, social responsibility, animal welfare, food safety, and traceability (Rector et al., 2023). 

This certificate is obtained through certifying bodies (Kruk et al., 2024). This certification also allows for 
market expansion with the support of the Global Seafood Alliance. This certification program is also evaluated and 
approved by the Global Social Compliance Programme and the Global Sustainable Seafood Initiative. Four links in 
the chain are certified: primary production (production farms), processing plants, hatcheries (farms dedicated to 
reproduction), and feed production companies (BAP, 2022a).

The certification is scored with stars to designate the links in which the certification was carried out, with a 
maximum score of 4 stars and a minimum of 1 star. In the case of Colombia, one producer currently has certification 
for its production farm and six producers in processing plants, all of which are dedicated to trout production (BAP, 
2022b). Along with this certification, in Colombia, the ICA issued Resolution 20186 in 2016, which establishes 
the sanitary and biosecurity conditions in primary production to receive certification as a biosecure aquaculture 
establishment (ICA, 2016).

In addition, FEDEACUA awards the Colombian Fish Seal, which aims to highlight products that comply with 
national regulations and international quality standards. Companies engaged in the processing, transformation, or 
marketing of aquaculture products can be certified (FEDEACUA, 2021).

In terms of international trade, there is Halal certification: This certification guarantees that products are 
suitable for consumption by Muslims (Fauzi et al., 2024). It takes into account considerations established by the 
Koran and Islamic law. This certification is granted by an entity endorsed by the Colombian Arab Chamber of 
Commerce (CCAC).

Finally, Kosher certification is based on Jewish kashrus laws that underpin the practice of kosher consumption. 
These laws were initially outlined in the Torah and the Talmud, in accordance with the commandments of Leviticus, 
one of the books of the Old Testament of the Bible, which establishes the Jewish diet (Gross, 2025). It is based on 
the term Kosher or Kasher, which means suitable, adequate, clean, or appropriate, while the term treifa is attributed 
to products that are not kosher. Thus, it considers Kashrut as the basis for compliance.

According to this information, the origin of this seal was initially purely for religious use. Nowadays, there are 
not only Jewish consumers, but the certification has evolved to include other consumers, such as vegetarians, 
vegans, or simply people who want to lead a healthier lifestyle and consume products that do not have medium or 
long-term effects on their health. Kosher certification is gaining strength due to the importance it places on quality, 
hygiene, and healthiness of its products (Lever et al., 2023).

The integration of quality and safety for global market trends covers a wide range of important issues in kosher 
foods. These elements include quality, regulatory compliance, safety in the use of food additives, antimicrobial 
residues and veterinary drugs, aflatoxin in feed, and the application of the HACCP system (Ahmed Osman & Moneim 
Elhadi Sulieman, 2023).

Kosher certification for fish

Kosher foods play a fundamental role in the diet, economy, and health of Muslims and Jews. This makes the 
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quality, safety, and preservation of kosher foods important issues in these communities and for manufacturers of 
halal and kosher food products (Ahmed Osman & Moneim Elhadi Sulieman, 2023).

According to Ahmed Osman (2023), harmonizing the requirements for kosher certification would simplify 
market access, while accurate labeling and traceability are essential for consumer confidence. Logistics and supply 
chain management are complex, as cultural perceptions and market demand can vary.

 
According to species from aquaculture, mollusks (e.g., clams, mussels, oysters, squid, and octopus), crustaceans 

(e.g., shrimp, lobster, and crab), and marine mammals are not kosher species because they lack scales (Blech, 2009). 
In the case of different fish species, these are suitable for this certification since, as they have scales and rounded, 
thin fins with smooth edges, the consumption of these species is accepted according to the Torah. The scales and 
fins on the whole fish must also be perceptible to the consumer (Blech, 2009).

Based on what Blech (2009) mentions, ground fish, canned fish (without skin), fish oil, and skinless fillets 
are Kosher certified if a Mashgiach (religious supervisor or rabbi) verifies the Kosher status of the fish before 
processing. The processed product would then be packaged and labeled under the control and supervision of the 
Mashgiach, which would subsequently bear an appropriate label or mark indicating its Kosher status.

Ground fish or fillets must be properly inspected or, in the case of fillets, contain the skin with scales. Other 
smoked and processed products require reliable rabbinical inspection (Mohd Shuhaimi et al., 2022). The following 
is a summary of the process:

•	 The certification process begins by completing and submitting an application to be certified. Once the 
application has been made, the institution or synagogue must assign a representative rabbi, who will visit the 
company’s facilities and monitor the entire production process.

•	 The rabbi will then inform the company of any changes that need to be made in order to obtain 
certification.

•	 The rabbi will prepare a report on the status of the company and the annual cost to be borne by the 
organization. This document will be reviewed by the coordinator, who is responsible for granting or denying 
certification. 

•	 Once the above steps have been completed, a contract is drawn up with the certification fees for 
approval so that the certification can be displayed on the product label or packaging (Lytton, 2023).

On the other hand, the term Pareve is defined as a neutral food, that is, a food that does not come from meat or 
milk. Likewise, the equipment, utensils, and materials used to process Pareve food must not process dairy and meat 
products on the same production line (Deuraseh, 2022).

Unlike cattle slaughter, the process is more straightforward for fish, as they only need to be supervised during 
slaughter and processing to ensure that they comply with Kashrut standards. The Mashgiach, or Jewish supervisor, is 
responsible for ensuring that products such as ground fish, fish oil, fillets, and other products meet the requirements 
before being processed. Some fillets or products from which the scales have been removed can also be checked for 
indentations in the skin (Blech, 2009).

  
It should be noted that the costs of Kosher certification vary depending on the review carried out by the rabbi. 

Some factors influence this variation, such as the complexity of the processes, the location of the company, the 
quantity of food to be certified, and the costs of the review (Hossain et al., 2022). Products that have been certified 
under this scheme include trout, rainbow trout, smoked trout, brook trout, fillets, marinated trout, cold-smoked 
trout, hot-smoked trout, trout eggs, and butterfly-cut trout (Star-k, 2022).

Diagnosis and identification of challenges and opportunities

Tables 1, 2, 3, and 4 describe the trout supply chain environment in relation to the production and implementation 
of Kosher quality certification. Similarly, the PESTEL matrix is shown, which was used to create the DOFA matrix 
to adjust the trout production and export scenario in Colombia.
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Table 1.
Factors related to the impact on trout production companies for export
Policies Economic Cultural partner
1. Land use policies 1. Inflation 1. Job creation in the region

2. Imported products

3. Production costs

4. Exports

5. Balanced feed prices

Technological Ecological - environmental Legal regulations
1. Access to the production plant 1. Waste utilization 1. BAP compliance
2. Use of equipment that generates 
operational efficiency

2. Use of electricity and water 2. HACCP compliance

3. Transportation 3. Effluent treatment 3. Kosher compliance
4. Product lines 4. Compliance with prerequisites 4. Health registration for valuable products

Source: own elaboration

Table 2.
Impact factor for companies in the Andean region

Aspects Impact

No. Very negative Negative Indiferent Positive Very positive

Political 1 X

Economic
1 X

2 X

3 X

4 X

5 X

1 X

Sociocultural
Technological

1 X

2 X

3 X

4 X

1 X

2 X

3 X

4 X

Ecological 1 X

2 X

3 X

4 X

Source: own elaboration
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Table 3. 
DOFA matrix for recognizing the trout chain environment with a view to obtaining kosher certification
Strengths Opportunities
Well-defined production lines.
Process traceability.
Experience in the export process.
BAP and HACCP certifications.
Increase in exports.
Increased trout production.
Animal welfare.
Consumer confidence.

Market segmentation.
Volatility of the North American market.
Trend toward consumption of healthy products.
Increased sales.
Brand positioning.
Opening of new markets.
Limited supply of fresh Kosher-certified 
aquaculture products produced in Colombia.

Weaknesses Threats
Additional costs incurred in the certification 
processes.
Increase in the final price of Kosher-certified 
products, depending on the product to be certified.
Annual renewal of Kosher certification.

Alternative markets replacing Kosher products.
Fluctuations in the price of the dollar.
Countries producing and exporting trout at 
lower prices.

Source: own elaboration

Table 4. 
Strategies obtained from the analysis of the DOFA matrix
So strategies Wo strategies
Communicate to stakeholders the importance of 
implementing certification for the expansion of 
new markets.
Trace production processes, guaranteeing the 
safety and quality of the final product to customers.
Identify potential markets both nationally and 
internationally.

Develop programs focused on finding and expanding 
new markets.
Stay ahead of trends and customer preferences.
Create valuable content about trout that is of interest 
to hyperconnected and hyperinformed customers.
Carry out marketing campaigns to boost trout 
consumption nationwide.

St strategies Wt strategies
Installed capacity would allow for an increase in 
production volume.
Fish consumption could increase as it is considered 
a healthy product.
Price of other animal proteins

Encourage trout consumption within the country
Identify the causes of price variations in the purchase 
of seeds and inputs and thus establish the best way 
to optimize production costs.

Source: own elaboration

Strategies to consider for the implementation of Kosher certification include:

•	 Validity of certifications
•	 Monitoring and control of production lines established in each procedure to ensure product quality, 

safety, and purity.
•	 Segmenting the market in order to identify potential customers.
•	 Increasing domestic trout production while ensuring compliance with good practices and with a view 

to strengthening sales growth through the implementation of Kosher certification.

Marketing Plan

Below is an overview of market segmentation, general characteristics of end consumers, advantages of 
certification, companies that could certify the product, and the behavior of the Kosher product market in Colombia.

Characteristics of Kosher consumers

Consumers are increasingly concerned about the food products they put on their tables. For this reason, Kosher 
foods provide consumers with confidence about the origin, hygiene, purity, and quality of each certified product 
(Berry, 2017). In Europe and North America, 50% of products for human consumption are certified Kosher (Cobo 
Barrios & Díaz Manzano, 2020; Monteblanco, 2017). Different markets can be identified among consumers of 
Kosher products, including those discussed below.

Kosher certification in the Colombian aquaculture industry: Case of rainbow trout (Onchorhynchus mykiss)
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a)	 Jewish consumers: in principle, Kosher foods were intended for Jews, as the preparation of their foods 
is strictly governed by the parameters set forth in the sacred writings of the Old Testament. However, today 
it is estimated that 80% of Kosher product consumption occurs outside the Jewish market (Berry, 2017).

b)	 Muslim consumers: this market was also opened up to the millions of practicing Muslims around the 
world, as their dietary regimes are very similar to Jewish diets and Kosher food certification guarantees that 
these parameters are met (Regenstein & Marinova, 2024).

c)	 Consumers of other religions: along the same lines of religion, Seventh-day Adventists and some 
branches of Christianity are found in smaller proportions, where certain dietary specifications are also part 
of Judaism, such as the prohibition of pork (Nam, 2023).

d)	 Health-conscious consumers: this type of consumer includes celiacs and those who have diets that 
restrict gluten consumption because their bodies cannot digest it. Within this same classification, we find 
those who are lactose intolerant and for whom certification guarantees that foods have not been mixed with 
any type of dairy product (Worldwide Kosher Certification, 2017). In the United States, it is estimated that 
there are two million people with celiac disease and between 30 and 50 million people who are lactose 
intolerant, including African Americans, Asians, and Americans (Star-K, 2018). Many lactose-intolerant and 
celiac consumers prefer to look for foods with Kosher seals on their labels, as it is often difficult for consumers 
to check ingredients and products with these seals make their search easier (OU Kosher Staff, 2017).

e)	 Millennial consumers: these consumers represent a huge potential market for Kosher foods, as they 
have increasingly greater access to information, becoming hyperconnected and hyperinformed consumers 
who are increasingly concerned about what they consume.

These are people who check labels and nutritional tables on products before purchasing them, consumers who 
explore the internet looking for references for these products, and who like to take care of themselves. Within this 
classification, we can find vegetarians and vegans (Kadam & Deshmukh, 2020).

CONCLUSIONS

The consumption of Kosher-certified products in Colombia is mainly oriented towards food industries that have 
certified several products in their portfolio, as the foreign market represents a good niche. Large SMEs have the 
resources to export Kosher-certified products and guarantee a return on this investment.

About the fish farming industry, it is recommended that Kosher certification be evaluated as an investment 
to export to foreign markets. In particular, it is suggested that countries be identified where consumers tend to 
purchase balanced, nutritious foods and avoid industrialized products.

Finally, the implementation of Kosher certification could achieve market diversification, generating 
competitiveness and opening up new market niches. However, for the Colombian aquaculture industry, it is necessary 
to consider financially evaluating the investment in aspects such as infrastructure. It is also key to strategically plan 
prior compliance with Colombian regulations, such as the implementation of good manufacturing practices and 
prerequisite programs, to consider the possibility of Kosher certification.
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