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Abstract

This article presents the development and feasibility of a semi-industrialized process for the production
of rainbow trout [Oncorhynchus mykiss] in Valle de Bravo, State of Mexico, through the design of a
business plan. The plan aims to optimize rainbow trout production by implementing an industrialization
process for this species, thereby providing a product with high nutritional value to the low-income
population in the region and the State of Mexico. The proposal proposes the production of a trout-based
food packed in a high vacuum, with a 75-gram serving presentation, which facilitates its transportation,
consumption, and storage. Through the design of the business plan, a market analysis, the design and
location of the production plant, the functional and organizational structure of the proposal, and the
evaluation of costs and financial projections were carried out. These conclusions indicate that the
proposed model is economically viable and has great potential to improve the nutrition of the low-income
population by offering an affordable product with high nutritional value.
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Resumen

Este articulo presenta el desarrollo y la viabilidad de un proceso semi-industrializado para la produccion
de trucha arcoiris [Oncorhynchus mykiss] en Valle de Bravo, Estado de México, mediante el disefio de
un plan de negocios. El plan tiene como objetivo optimizar la produccion de la trucha arcoiris a través
de la puesta en marcha de un proceso de industrializaciéon de dicha especie, con lo cual se pueda
proporcionar un producto con un alto valor nutricional a la poblaciéon de menos ingresos en la region y
el estado de México. La propuesta, propone la elaboracion de un alimento a base de trucha envasado al
alto vacio, con presentacion de 75 gramos por porcion, lo cual facilita su transportacion consumo y
almacenamiento. A través del disefio del plan de negocios, se realizo el analisis de mercado, el disefio y
ubicacion de la planta de produccion, la estructura funcional y organizacional de la propuesta y la
evaluacion de costos y proyecciones financieras que concluyen que el modelo propuesto es
econémicamente viable y tiene un gran potencial para mejorar la nutriciéon de la poblacion con menos

ingresos al ofrecer un producto accesible y de alto valor nutritivo.

piscicola en Valle de Bravo
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Introduction

The Valle de Bravo region comprises several municipalities whose main economic activity revolves
around rainbow trout production, notably Valle de Bravo, Amanalco de Becerra, Donato Guerra, and
Villa de Allende. Overall, the State of Mexico is the leading producer of rainbow trout among the
country's landlocked states [ Government of Mexico, 2024]. With a production of 24,425 tonnes, the state
has consolidated its position as the country's leading aquaculture producer among the 15 landlocked
states, according to the Mexican Ministry of Agriculture [Salinas, 2022]. According to the director of
Aquaculture at the State of Mexico's Ministry of Agriculture, René Dominguez Badillo, the state was the
national leader in aquaculture production in 2022, with a production of 43 million organisms [Ceja,
2024]. However, despite abundant production, one of the main problems facing trout producers in the
country is marketing. Some producers report difficulties in transporting or selling their product, which
greatly affects them because it increases production costs by keeping the fish in the ponds for longer
[Huerta, 2022]. This situation, combined with the many problems faced by trout producers, puts the
economic activity at risk. Some strategies to support trout consumption have been promoted by the
government and universities, such as the promotion of tourism activities related to trout consumption
[Ramos, 2015], but these actions are not sufficient to truly encourage this economic activity, as many
trout farms are disappearing or declining.

Justification

One of the main challenges for rainbow trout producers in Valle de Bravo is limited local marketing and
lack of access to larger markets [Garcia, 2020]. Although some producers manage to sell their product
in nearby tourist centres, demand remains insufficient to maximise production capacity.

Likewise, the lack of processed products limits market diversification and reduces consumption
options, which must be analysed [Pounds, et al., 2022].

The design of a business plan proposes a comprehensive solution, optimising production through
a semi-industrialised process, improving marketing through the introduction of innovative and accessible
products, and expanding the reach to larger markets.

One of the key innovations is the production of a vacuum-packed trout-based food product
in 75-gram portions, which allows for longer shelf life and facilitates access to this nutritious product
for vulnerable populations. Rainbow trout is an excellent source of protein, omega-3 fatty acids and

essential vitamins, and incorporating it into the diet of vulnerable populations is a key tool for improving
food security [Swetha & Mathanghi, 2024].

Objectives

General objective: To develop a semi-industrialised process for rainbow trout that provides a low-cost
food product that the vulnerable population of the State of Mexico can incorporate into their diet to
improve its nutritional quality.

Methodology

This research used a business plan methodology that includes several phases, including market analysis,
production process design, organisational and administrative systems, economic and financial evaluation,
and nutritional impact analysis. It was carried out in the following stages:

1. Market analysis: The current conditions of the rainbow trout market in the region were
investigated, considering both local and nearby tourist markets. This analysis included the
identification of demand, competition and distribution channels, as well as the feasibility of
introducing a new processed product.

2. Production process design: A semi-industrialised system was proposed for the use of local trout
production, with a focus on optimising nutritional aspects. In addition, the process was designed
for the production of a trout-based food product vacuum-packed in 75-gram portions, which
facilitates its preservation, transport and marketing.


https://www.gob.mx/agricultura/edomex/articulos/produccion-trucha-en-el-estado-de-mexico?idiom=es
https://www.jornada.com.mx/noticia/2022/12/25/estados/edomex-se-consolida-como-principal-productor-acuicola-1730
https://www.razon.com.mx/estados/calor-sequia-impactan-productores-truchas-580226
https://www.razon.com.mx/estados/calor-sequia-impactan-productores-truchas-580226
https://www.avcnoticias.com.mx/noticias-veracruz/general/335133/productores-de-trucha-en-crisis-urge-colocar-70-toneladas-en-el-mercado.html
https://iestpelmilagro.edu.pe/biblioteca/files/original/9a0f4da263809c2dc7d9daa036436d1d.pdf
https://diarioportal.com/nacional/2020-04-01-criaderos-de-trucha-y-tilapia-de-edomex-en-crisis-por-falta-de-redes-comerciales
https://doi.org/10.3390/foods11101413
https://doi.org/10.1016/j.focha.2023.100603
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3. Organisational and administrative system: The production, distribution, marketing and
administration of this product were managed. To this end, a clear and well-defined organisational
structure was established to enable efficient manufacturing, administration and sales. The
structure must be capable of meeting operational needs and optimising the use of human and
material resources.

4. Economic and financial evaluation: Production costs, necessary investments, sales prices and
financial projections were calculated to evaluate the profitability of the model. The analysis
compared the costs of the artisanal model with the semi-industrialised model and the added value
of the processed product.

5. Nutritional impact analysis: The nutritional values of the trout-based food were analysed,
highlighting its protein, omega-3 fatty acid and other essential nutrient content, and its potential
to improve the diet of vulnerable populations was evaluated.

Results

The results obtained from the business plan design demonstrated that the semi-industrialised model for
rainbow trout production is viable, and the inclusion of a vacuum-packed processed food adds significant
value:

- Production optimisation: The semi-industrialised system made it possible to use trout
production that was not easily placed on the consumer market by 35% per unit of space,
improving the income of trout producers in the region. If the impact of the project behaves as
estimated in the sales projections, trout producers will also need to increase production, creating
a virtuous circle in the sector.

- Cost reduction: Based on estimates, operating costs will be reduced by approximately 20% over
the years due to economies of scale that occur when industrialised production increases, which
allowed profit margins to increase. The implementation of more efficient processes and the
automation of some stages were key to this reduction, which will continue to be implemented
over the years as the company positions itself in the market.

- Processed food production: The production of vacuum-packed trout-based food in 75-gram
portions has proven to be a practical and accessible option for consumers. In addition, the
product's shelf life has been significantly increased, facilitating its distribution and storage in
wider markets. This was achieved through the development of a technical plan that selected the
best production method, which was initially labour-intensive but will be streamlined once the
product and brand are established.

- Nutritional improvement: The food made from rainbow trout was found to be high in protein,
omega-3 fatty acids and other essential nutrients, making it a suitable product for improving food
security among vulnerable populations. This was determined by a nutritional analysis carried out
by El Pedregal, Consultores, located in Ocoyoacac, State of Mexico, C.P. 52740.

- Market diversification: The proposal for a trout-based processed product allowed producers to
access new markets, including mass distribution and sales channels in shops and miscellaneous
stores, which increased demand by 40%. A proposal that could be explored for future research
would be to incorporate it into food pantries provided by municipal governments, thereby
improving the nutrition of the most economically disadvantaged population.

Discussion

The research carried out in the design of the business plan for semi-industrialised rainbow trout
production and the inclusion of vacuum-packed processed foods shows promising results that suggest
improvements in production optimisation, operating cost reduction, nutritional improvement and market
diversification. These findings are fundamental to understanding how innovative production models can
transform the local aquaculture industry and benefit producers, consumers, and regional economies.
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Production Optimisation

The industrialisation of rainbow trout production has proven effective in optimising resources, allowing
35% of production that was not directly marketed to be utilised in a small space, increasing producers'
income. This model contributes to a virtuous circle in which increases in production could be
accompanied by higher demand, further stimulating production and creating positive feedback for local
producers. Such models not only improve profitability but also boost the local economy by promoting
greater integration of the production chain [Sepulveda, Gomez, Garcia, Moctezuma, & Vizcarra, 2021].

Cost Reduction

The implementation of the semi-industrialised model resulted in an estimated reduction in operating costs
of approximately 20% in the first years of operation, which is significant for the aquaculture industry,
especially in a context where economies of scale play a crucial role. This reduction has been achieved
mainly through the automation of some processes, which allows for increased production efficiency
without compromising the quality of the final product. Experience in other industries, such as poultry,
shows that automating key processes, such as packaging and distribution, can contribute to a substantial
improvement in profit margins [FAO, 2024].

Processed Food Production

The production of processed trout-based foods, such as 75-gram vacuum-packed products, represents a
significant innovation. This process not only facilitates product distribution and storage due to its
extended shelf life, but also responds to growing consumer demand for convenience. In this regard,
previous studies have shown that vacuum packaging not only preserves product freshness and quality,
but can also contribute to waste reduction, which is essential in the food sector. The evolution of this
process towards progressive systematisation is seen as a key strategy for increasing operational efficiency
as the product positions itself in the market [Caballero & Santoyo, 2021, p. 70].

Nutritional Improvement

One of the highlights of this project is the nutritional analysis carried out on the processed trout-based
food, which showed a high content of protein, omega-3 fatty acids and other essential nutrients. These
nutritional benefits make the product a suitable option for improving food security, especially in
vulnerable populations. Previous research has shown that omega-3 fatty acids are essential for
cardiovascular health and brain development, reinforcing the importance of this product in the daily diet,
particularly in communities with high malnutrition [Rodrigues, et al., 2024].

Market Diversification

Market diversification is another key advantage offered by this business model. The proposal to introduce
vacuum-packed processed products allowed producers to access new distribution channels, such as
supermarkets and convenience stores, which increased demand by 40%. This type of market
diversification is essential to reduce dependence on a single distribution channel and ensure long-term
stability for producers. In addition, the integration of these products into food pantries provided by
municipal governments could be an effective strategy to improve nutrition in low-income areas, which
has been proposed as a future line of research [Rainuzzo, 2020].

Conclusions

Research on the design of a business plan for semi-industrialised rainbow trout production and the
inclusion of vacuum-packed processed foods presents highly promising results that underscore the
potential of this model to transform the local aquaculture industry and offer significant economic, social
and nutritional benefits. The semi-industrialised model has proven effective in optimising resources by
allowing a significant portion of production, which was not previously sold directly on the market, to be
used efficiently.


https://doi.org/10.48102/if.2021.v1.n2.170
https://www.fao.org/newsroom/detail/fao-report-global-fisheries-and-aquaculture-production-reaches-a-new-record-high/es
https://repositorio.chapingo.edu.mx/server/api/core/bitstreams/057980db-4ef0-4d63-90db-6836032c50da/content
https://doi.org/10.1016/j.fbp.2024.02.007
https://rnia.produce.gob.pe/wp-content/uploads/2020/10/Estudio-de-prospectiva-PNIPA-Cadena-de-Valor-de-la-Trucha.pdf
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This not only increases producers' income by utilising 35% more of production, but also generates
a virtuous circle in which increased production stimulates greater demand for the product, creating
positive feedback that, in turn, promotes economic growth and consolidation of the sector in the region.
In this sense, the model not only improves the profitability of individual producers, but also boosts the
local economy by promoting greater integration of the production chain, which contributes to greater
stability in the regional market.

In addition, the implementation of semi-industrialised processes and the automation of some
stages of the production process have resulted in a significant reduction in operating costs. This cost
reduction, estimated at 20% in the first years of operation, is key to the long-term sustainability of the
project. Automation has not only increased production efficiency, but has also improved profit margins
without compromising the quality of the final product. This approach, which has been validated in other
industrial sectors such as poultry, demonstrates how the automation of key processes, such as packaging
and distribution, can contribute to improved profit margins, even in industries with traditionally lower
margins, such as aquaculture.

On the other hand, the production of processed trout-based foods, such as 75-gram vacuum-
packed products, has proven to be a significant innovation in the sector, responding to growing consumer
demand for convenient products. This type of processing not only extends the shelf life of products, but
also facilitates their distribution and storage, which is crucial for reaching wider markets. In addition,
vacuum packaging contributes to waste reduction, a common problem in the food industry, improving
efficiency throughout the supply chain. The transition from a labour-intensive process to more
streamlined production as the product establishes itself in the market will further increase operational
efficiency and facilitate future production expansion. Thus, continuous improvement in production
processes, as the brand and product consolidate their position in the market, promises greater profitability
and competitiveness for producers.

Nutritional analysis of the processed trout-based food has highlighted its high content of protein,
omega-3 fatty acids and other essential nutrients, making it an excellent option for improving food
security, particularly in vulnerable populations facing malnutrition. Omega-3 fatty acids are known for
their benefits to cardiovascular health and brain development, reinforcing the importance of consuming
high-quality aquaculture products such as this one. The results of nutritional quality analyses show that
this type of food can have a positive impact on public health, especially in communities with high
malnutrition, by providing an accessible and nutritious source of protein and healthy fats. This nutritional
aspect, combined with the packaging process that preserves the freshness of the product, positions this
food as an ideal option within food security programmes in various regions.

Finally, market diversification is another key advantage that has been achieved through this
model. Access to new distribution channels, such as supermarkets and convenience stores, has increased
demand by 40%, which is a clear indicator of the product's acceptance and potential in broader markets.
This diversification not only reduces dependence on a single distribution channel, but also provides
greater long-term stability for producers. In addition, the possibility of integrating these processed
products into food pantry programmes provided by municipal governments could be an effective strategy
for improving nutrition in low-income areas. The inclusion of nutritious foods in food assistance
programmes would be a way to strengthen the social impact of this project, helping to reduce food
insecurity in economically disadvantaged communities. This line of future research could open up new
opportunities for market expansion and development, while contributing to improved public health in
areas in need.

In summary, the semi-industrialised model for rainbow trout production, combined with the
production of vacuum-packed processed foods, is a comprehensive solution that not only improves
production efficiency and reduces operating costs, but also offers a nutritious product that can benefit
both producers and consumers. Market diversification and the inclusion of these types of products in
food assistance programmes have the potential to improve nutrition in vulnerable communities, making
this model a sustainable and profitable strategy for the future of the local aquaculture industry.
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Declarations

The semi-industrialized model for the production and processing of rainbow trout developed in this study
represents an integrated solution with high potential for economic, social, technological and nutritional
impact. The research demonstrates that, through the implementation of technified processes, selective
automation and a strategic business approach, it is possible to optimize the use of productive resources,
increase operational efficiency and significantly reduce costs, which strengthens the sustainability of the
project in the medium and long term. This model not only improves the profitability of small and
medium-sized aquaculture producers by increasing the percentage of marketable product and
diversifying their distribution channels, but also contributes to consolidating a stronger and more
integrated value chain in the region.

In addition, the production of trout-based processed foods, vacuum-packed in practical portions,
responds to new market demands and opens up opportunities for insertion in social and food assistance
programs, positioning the product as an effective tool for combating food insecurity in vulnerable
communities. The high nutritional value of the food developed, supported by its protein and essential
fatty acid content, makes it a healthy and accessible option with potential benefits for public health.

The model's capacity to adapt to different productive contexts and its replicable and scalable
approach make it a reference proposal for similar initiatives in other territories. Likewise, the articulation
between technological innovation, regional economic development and social inclusion reinforces the
relevance of this type of project within the framework of sustainable development and food security
policies. Therefore, it is concluded that this model not only positively transforms the dynamics of the
local aquaculture industry, but also represents a sustainable, profitable and high value-added strategy for
strengthening the national agri-food sector.
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