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ABSTRACT

In the Industrial Base Business Unit of the Industrial Fishing Company of La Coloma, Pinar del Rio,
the conch and oyster production process generates solid residues that accumulates in inappropriate
places, which represents a source of contamination that threatens the health of workers and the
environmental performance of the organization. The objective of this work is to characterize the
management of solid residues generated in the conch and oyster production process, which will allow
to valorize it and contribute to the development of the locality. A descriptive observational research
was developed through the empirical methods of observation and measurement. The techniques
used to collect information included documentary analysis, an observation guide, a survey of
specialists and workers to identify the level of knowledge on environmental issues, and an interview

with managers. The main results were that during the years 2022, 2023, and until April 2024, the
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company generated 455,466 tons of solid residues from the industrial process, of which 116,882
tons corresponded to oyster and conch shells that are not used. It was also found that there is
insufficient training and awareness among workers on environmental issues and that the need to
strengthen integrated management and proper handling of solid conch and oyster residues would
minimize environmental impact and increase its added value, contributing to the development of the

company and the locality.

Keywords: solid residues management; oyster; conch; residues utilization; local development.

RESUMEN

En la Unidad Empresarial de Base Industria, de La Empresa Pesquera Industrial de La Coloma, Pinar
del Rio, el proceso de produccidn del cobo y del ostién genera residuos sélidos que se acumulan en
lugares inapropiados, lo que representa una fuente de contaminacion que atenta contra la salud de
los trabajadores y el desempefio ambiental de la organizacién. El trabajo tiene como objetivo
caracterizar el manejo de los residuos sdlidos generados en el proceso productivo del cobo y del
ostion lo que permitird valorizarlo y contribuir al desarrollo de la localidad. Se desarrollé una
investigacion observacional descriptiva a través de los métodos empiricos de observacion y medicidn.
Se utilizaron como técnicas de recogida de informacion el analisis documental, la guia de observacion,
la encuesta a especialistas y trabajadores dirigida a identificar el nivel de conocimiento sobre los
temas ambientales y la entrevista a directivos. Como principales resultados se obtuvo que, durante
los afios 2022, 2023 y hasta abril del 2024, la empresa generd 455,466 toneladas de residuos sdlidos
provenientes del proceso industrial, de los cuales 116,882 toneladas correspondieron a las conchas
del ostion y del cobo que no son aprovechados. Asi como también se constaté que es insuficiente la
capacitacion y sensibilizacidon de los trabajadores sobre los temas ambientales y que la necesidad del
fortalecimiento de una gestion integral y un adecuado manejo de los residuos sdlidos del cobo y del
ostion minimizarian el impacto ambiental, aumentarian su valor agregado, contribuyendo al

desarrollo de la empresa y de la localidad.

Palabras clave: manejo de residuos sdélidos; ostion; cobo; aprovechamiento de residuos; desarrollo

local.
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RESUMO

Na Unidade de Negocio Base Industrial da Empresa Pesquera Industrial de La Coloma, Pinar del Rio,
o processo de producdo de buzios e ostras gera residuos sélidos que se acumulam em locais
inadequados, o que representa uma fonte de poluicdo que ameaca a saude dos trabalhadores e o
desempenho ambiental da organizagdo. O objetivo deste trabalho é caracterizar o gerenciamento
dos residuos sdlidos gerados no processo de produgdo de buUzios e ostras, o que permitira sua
valorizacdo e contribuird para o desenvolvimento da localidade. Foi realizada uma pesquisa
observacional descritiva usando métodos empiricos de observacdo e medicao. A analise documental,
um guia de observacdo, uma pesquisa com especialistas e trabalhadores com o objetivo de identificar
o nivel de conhecimento sobre questdes ambientais e uma entrevista com gerentes foram usadas
como técnicas de coleta de informacbes. Os principais resultados foram que, durante os anos de
2022, 2023 e até abril de 2024, a empresa gerou 455.466 toneladas de residuos sélidos do processo
industrial, das quais 116.882 toneladas corresponderam a conchas de ostras e buzios que ndo sdo
utilizadas. Também foi constatado que o treinamento e a conscientizacdo dos trabalhadores sobre
questdes ambientais sdo insuficientes e que a necessidade de fortalecer o gerenciamento integrado
e 0 manuseio adequado dos residuos sdélidos de conchas e ostras minimizaria o impacto ambiental,

aumentaria seu valor agregado e contribuiria para o desenvolvimento da empresa e da localidade.

Palavras-chave: gestdo de residuos sdlidos; ostra; concha; utilizacdo de residuos; desenvolvimento

local.

INTRODUCTION

The growing recognition of the importance of environmental protection and the potential impacts
associated with manufactured and consumed products has increased interest in the development of

tools to understand and reduce impacts on nature (Aranda Uson & Zabalza Bribian, 2010).

One of the main challenges faced by developed countries and emerging economies lies in the
adoption of adequate solid residues management systems to facilitate the reception, classification
and subsequent use of the different types of residues generated on a daily basis (Segura et al.,
2020).
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In the Caribbean countries, the policies needed to improve residues management require a quantum
leap of effort and various strategies to reverse some of the environmental degradation and aesthetic

deterioration that has been observed over the years.

The Economic Commission for Latin America and the Caribbean, in its 2021 report, states: The first
thing that is needed in order to advance in the implementation of circular economy actions and/or
productive linkages, which allow the development of existing activities and the flourishing of new
sectors is to make a diagnosis of the situation and identify the potentials and challenges to transform
residues management systems into resource management systems. The infrastructure necessary for
the management, use and final disposal of residues is not growing at the same rate as its generation
(de Miguel et al., 2021).

Solid residues management represents a growing global problem that directly affects different
environments, including coastal and marine environments. The volumes and compositions of this
residues are variable and depend on sociocultural aspects related to the lifestyles of societies

(Gonzélez Zevallos et al., 2020).

Fishing companies have begun to opt for the application of cleaner production technologies to reduce
the polluting impact on the environment, while recovering valuable material that is incorporated into

the main production process (Paredes Concepcién, 2014).

Waste generated by the fishing industry has been gaining attention worldwide due to the growing
demand for seafood products, its negative impacts on the environment and its implications for marine
conservation and policy. This industry generates large volumes of residues, which includes processing
residues such as shell, head, bones, intestine, fins and skin (Erasmus et al., 2021, cited by Florez
Jalixto et al., 2021).

Every year, a considerable number of by-products derived from fish or shellfish processing are either
disposed of or transformed into animal feed, fertilizers, or silage. These wastes can be converted

into products tailored to the consumer, with high added value (Martinez Alvarez, 2011).

At present, Cuban companies are in a period of constant change, so it is necessary to be more
concerned about how to adapt their processes and operations to: reduce the consumption of raw

materials, reduce the generation of residues and try to recover most of it mainly through reuse and
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recycling processes, minimizing environmental impacts and ensuring cleaner production (Terry Berro,

2005), all of which will contribute to the sustainable development of the company and the locality.

In Cuba, awareness towards environmental protection in industries is a factor that has increased in
recent years, which leads to the need to develop a set of actions aimed at ensuring the rational use
of natural resources, prevention, reduction and control of pollution, care and preservation of the
working environment, efforts to enhance recycling and raise environmental education so as to
achieve an ecologically balanced, socially just and economically sustainable development, from
outlining a policy (PNDES, 2019). In addition, a national environmental strategy that expresses the
interrelation of the national environmental policy and other guiding documents of the country, which
states and defines that, in response to the environmental problems that were identified, strategic
directions and priority actions were established and that should be addressed territorially and
sectorially, considering their link with the Natural Resources and Environment Macroprogram (Citma,
2021). Concern for environmental issues in all Cuban companies is a must and today constitutes a

necessity in the search for the sustainable development of the economy.

In Cuba's National Environmental Strategy 2021-2025 (Citma, 2021), strategic axis number 3 refers
to reducing and/or eliminating negative impacts on the environment and people's health through the
development and reconversion of infrastructure, achieving sustainable management and efficient use
of natural resources, promoting the adoption of clean technologies and industrial processes, as well
as the management of municipal and other types of solid residues. Another of its priority actions is
to prevent and confront the social indiscipline that affect environmental quality with the use of
integral solutions and the participation of all sectors of society. This is where companies are linked
to local communities through corporate social responsibility programs. This strategy highlights the
role of companies to collaborate permanently in the care and protection of the environment, which
contributes to their economic and social development together with the well-being of the entire

community.

Law 150/2022 of the System of Natural Resources and the Environment in Cuba (National Assembly
of People's Power, 2022), stipulates that pollution in the activities of the fishing sector must be
reduced to a minimum, which includes the treatment of grease, oily water or hydrocarbons resulting
from the bailing of vessels, remains of fishing gear and plastic residues. It also proposes minimizing

the waste of catches of both target and non-target species, fish and others, and reducing the
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generation and aggressiveness of liquid and solid residues, hazardous waste and air emissions at the

sources of origin.

The fishing industry is in a stage of development and significant increase in production levels, which
necessarily requires an expansion of technological operations and the implementation of clean
practices, measures and technologies. Faced with the problem of residues generation, innovative
solutions must be provided to be more efficient in the management of resources, in the context of a

circular economy, increasing efficiency and reducing consumption and pollution.

In other words, the continuous application of an integrated environmental prevention strategy for
processes, products and services, in order to reduce risks to humans and the environment (Onudi,
2020), promoting environmental awareness to establish control and guarantee quality, establishing
a residues policy that minimizes residues generation and favors residues management oriented
towards circularity, promoting preparation for reuse and recycling, are less costly, simpler and

continuous solutions to help companies reduce the environmental impacts of their activities.

The Industrial Fishing Company of La Coloma is located in the province of Pinar del Rio, Cuba, and
its corporate purpose is to capture, cultivate, industrialize and commercialize species from the
platform, aquaculture, as well as those acquired from private commercial fishing. Capture, process
and commercialize land crabs and provide maquila services to fishing products. Among its main
processes are those of lobster, fish, sea cucumber, conch and oyster in which various production

lines are involved.

At Industrial Fishing Company of La Coloma, the Base Business Unit (UEB) Industry, where the conch
and oyster production process is carried out, it is generated solid residues that is a source of
contamination due to the accumulation or dumping of this waste in inappropriate places, which
causes non-compliance with applicable environmental legislation, threatens the health of workers
and the environmental performance of the company, and the commercial value of the residues is not

exploited.

The objective of this work is to characterize the management of the residues from the conch and
oyster production process of the Industrial Fishing Company of La Coloma, which will allow to valorize

it and contribute to the development of the locality.
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MATERIALS AND METHODS

For the characterization of the management of solid residues generated in the conch and oyster
production process at the Base Business Unit Industry of the Industrial Fishing Company La Coloma,
the Methodology of the National Environmental Recognition (2020) - Criterion 2: Environmental
Performance was used, which facilitated the tabulation for the characterization and analysis of the
results. This methodology is an instrument designed by the Ministry of Science, Technology and the
Environment to carry out environmental diagnoses that provide information on corporate

environmental management.

The historical-logical method was used in the study, since it allows revealing the characteristics,

regularities and tendencies in the process of study about reality.

A descriptive observational research was developed through the empirical methods of observation
and measurement in which the behavior of the variables was analyzed in a determined period of time
on the defined sample. Information was collected that demonstrated the relationships between the

different variables and evidenced the characteristics of each one of them.

Different techniques were designed and applied, for which it was necessary to define the sources of
information, empirical diagnostic methods to be used, procedures and techniques for the collection,
storage and processing of information. The following is a description of the criteria to be followed in

each one, according to the proposed objective:

Definition of the sources of information (secondary or primary).

¢ Secondary: information that is available in documents is collected
e Primary: these were the instruments that were designed and allowed the collection of the
necessary information that could not be found in the secondary sources. These instruments

are described below

For the review of secondary sources of information, documentary analysis was used, which allowed
the analysis, synthesis, induction, deduction, for the collection of the necessary information on
environmental issues. Documents of the organization as well as some of those governing

environmental issues at the national and international levels were reviewed.
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Several sources of primary information were used in the study, and taking into account the context

and general characteristics of the organization, they were designed:

As empirical methods: The observation guide, interviews and surveys.

The observation guide as a method of empirical diagnosis allowed the direct, attentive, rational and
planned perception of the environment in the UEB Industry, deepening the management of solid
residues in the productive areas: Behavior of workers during production processes and outdoor areas,
with more emphasis on those involved in the processes of obtaining the conch and oyster mass; if
they knew the environmental impacts caused by the activity of the UEB Industry, the environmental

situation of the productive areas, existence of contamination by solid and/or liquid residues.

The interview was designed and applied with the objective of enriching, completing or confirming the
information obtained through the use of other methods. It was directed to managers, emphasizing
which are the environmental problems and those that have more incidence in the UEB Industry,

which activities caused these problems and the actions that are carried out to solve them.

The surveys were directed to specialists and workers with the objective of identifying the
environmental problems considered to be present in the UEB under study and if they had any

experience in the search for solutions to these problems.

Figure 1 below shows a summary of the sources of information described.
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| Técnica de recogida de datos —)

CUALITATIVA

Figure 1. Sources of information used for the design of the tools to be used in environmental

diagnosis

Source: Prepared by the authors

In order to select the sample size, the purposive sampling technique was used, consisting of 7

managers, 11 specialists, 25 technicians and 107 workers. The latter were directed to those involved

in the process of obtaining the conch mass (processors and sailors). Of the total sample, interviews

were conducted with the 7 managers and the survey was applied to the rest of the workers of the

UEB Industry.

The information collected was processed and analyzed to make decisions, using the Microsoft Office

package for data processing in the case of surveys and documentary analysis.
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RESULTS AND DISCUSSION

Industrial Fishing Company of La Coloma is located in the southern plain of Pinar del Rio, practically
at sea level and occupies an area of approximately 20 km? south of the province of Pinar del Rio. It
belongs to the Fishing Industry Business Group of the Ministry of Food Industry. It is structured by
6 Functional Directorates and 7 Basic Business Units. The Industry UEB, which is where the research
will be focused, is located in La Coloma, together with the Company Management, the Extractive UEB
and the Guarantee UEB. It consists of two fish processing plants: the Lobster Plant and the Fish Plant
(where industrial production is carried out both for export and for the domestic market). Its main
products include: lobster, fish, shaped and sausage products, as well as the process for obtaining

conch and oyster mass, which are the subject of characterization and solid residues management.

The analysis of secondary information sources, using the document review guide, corroborated how
UEB Industry manages the environment, as well as the implementation of environmental activities.
Compliance with environmental regulations was verified and it was found that the UEB has
implemented a group of actions that contribute to the improvement of its environmental
performance, but it has not yet included actions for the integral use of solid residues generated in
the production of conch and oyster mass. The documentary analysis was carried out on the following

documents:

e Environmental Strategy (2021-2025) of Industrial Fishing Company of La Coloma (expresses
the objectives, strategic lines and priority action plans of the organization, aligned with the
Environmental Strategy of the Ministry of Food Industry and the country)

¢ National Economic and Social Development Plan until 2030 (PNDES, 2019)

e Agenda 2030 of the United Nations Organization

¢ Environmental Diagnosis of the Industrial Fishing Company of La Coloma

e 2022 Year-End Closing Board of Directors' Reports

e 2023 Year-End Closing Board of Directors' Reports

e March 2024 Board of Directors' Reports

e Closing of industrial production for the year 2024

e Industrial production shutdown for the year 2023

e Industrial production shutdown for the year 2022

e Integrated Quality and Safety Management System Manual
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e State Plan for the confrontation of climate change (Tarea Vida) of La Coloma Industrial Fishing

Company

e Cuban laws, decrees laws, ministerial resolutions and regulations governing the organization

e Environmental licenses

The observation guide was used to evaluate the environmental surroundings of the UEB Industry. It

was shown how the water and energy carriers behaved in the analyzed periods and the existence of

solid residues contamination, mainly conch and oyster shell residues.

The UEB Industry generates various types of solid residues. Table 1 shows the classification according

to origin and type of residues generated. In addition, the final destination of the residues is shown.

Table 1. Classification according to origin and type of residues generated in UEB Industry

Classification

Type of residues generated

Handling. Mark with an (X)

according to origin Reuse || Recycling || Dump

Food residues X

Cardboard X X X

Paper residues X X
Domiciliary

Equipment X

Electronic equipment battery X

Luminaires X

Wood X X X
Construction

Metallic residues X

Disused equipment X

Wood X X

Sawdust X X
Industrials

Input packaging X X

Nylon X X

Paper X X
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Cardboard X X

Remains from industrial processing of fish,

lobster, conch and oyster shells

Disused parts X X

Source: Prepared by the authors

Paper, cardboard, and nylon residues, as well as containers that are not recycled or are not used in
other areas, are transferred to the Raw Materials Company. Nylon residues from the whole lobster

process is reused to make rope for fishing gear for the boats.

The industrial process generates a large number of residues from industrial production. Figure 2
shows the number of residues generated in the organization in the years 2022, 2023 and until April
2024, where the residues generated by conch and oyster shells, resulting from the production process

to obtain the dough, stands out in third place.

3.740

B Langosta

= Cangrejo

M Escama

% Tdnidos
6.130

® Concha de Ostidn

® Concha de Cobo

% Restos de la masa de
cobo(D esperdicio)

Figure 2. Number of residues generated in the years 2022, 2023 and until April 2024 in tons in the
UEB industry
Source: Prepared by the authors and taken from production closures of Industrial Fishing Company

La Coloma
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It is shown that the company generates solid residues from industrial processes, evidencing that

during this period it generated 455,466 tons.

All these industrial residues from the productive processing of lobster and fish have established
recovery processes and investment projects, the organization carries out a series of productions,
taking advantage of some residues generated in various processes. Table 2 below shows the number

of tons obtained from the residues generated.

Table 2. Productions obtained from by-products of some processes (2022, 2023 and until April
2024, in tons)

New products Residues used 2022 || 2023 ||[2024 (April)| Total
Lobster Juice and Sauce
Lobster cooking water 1,980/ 1,790 0 3,770
Preserves
Lobster Pulp Lobster head 10,940(/10,502 3,920 25,362
Raw Lobster Head Lobster head 0 0 2,620 2,620
Fish roe Fish and tuna 0 0,350 0 0,350
Fish liver Fish and tuna 0 0,150 0 0,150
Remains of fish
Waste 24,650|(25,650 3980 54,280
production
Remains of fish
Animal protein 1,350 || 0000 0 1,350
production
Total 87,882

Source: Prepared by the authors and taken from production closures of Industrial Fishing Company

of La Coloma

The table above shows the products obtained from the residues generated in the lobster and flake
production processes, turning them into a new source of income and productive chains. This is in

response to the fact that measures are taken with the residues that is most generated in the company

It is evident that the company has the solution to the residues from the most generating processes,

although it is still insufficient.
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The table also shows that the number of residues generated in the organization in the period under
analysis decreased by 87,882 tons, representing 19.30% of the total generated, for which the

company received economic, social and environmental benefits.

Figure 2 shows the quantities of residues from conch and oyster processing. These residues are found
outdoors on the UEB Industry dock, and are an imminent source of contamination, causing bad odors,

proliferation of vectors and negatively impacting the organization's corporate image.

Table 3 shows the industrial production of conch mass and real oyster mass for the period from 2022

to the first quarter of 2024.

Table 3. Actual industrial production of conch mass and oyster mass

2022 2023 2024
Productions

Real (t)||Real (t)||Real (t)

Oyster mass || 0,056 0,395 0,625

Cobo mass 3,618 4,658 2,418

Total 3,674 5,053 3,043

Source: Prepared by the authors and taken from production closures of Industrial Fishing Company

of La Coloma

The above data show that in the year 2023 the production of conch and oyster mass increased with
respect to the year 2022 by 1,379 tons, and that the production of oyster mass through April 2024
increased by 0,230 tons with respect to 2023.

Table 4 shows the actual amounts of residues generated in the processes of obtaining conch and
oyster mass in the years 2022 and 2023, including up to April 2024. The total residues generated in
these productions was 116,882 tons, representing 25.66 % of the total residues, being the third after

flake and lobster residues in being among the most generators and is not taken advantage of.
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Table 4. Actual number of residues generated in the process of obtaining conch and oyster mass.

2022 2023 2024

Residues
Real (t)||Real (t)|Real (1)
Oyster shell 1,086 || 7,663 1,552
Conch shell 25,225 || 43,225 || 34,391

Remains of the conch mass (residues)|| 1,085 1,397 1,257

Total 27,396 || 52,285 || 37,201

Source: Prepared by the authors based on industrial indicators established for each product of

Industrial Fishing of La Coloma

To obtain one ton of conch mass, 13.5 tons of conch with its shell need to be caught, and to obtain
one ton of oyster mass, 20.4 tons of oyster with its shell need to be caught, which means that shell

residues is generated in large volumes, making it necessary to manage and use it.

In the analysis of the primary sources, the survey was applied to specialists and workers, which was
aimed at identifying the level of knowledge about environmental issues, as well as whether they
considered themselves as polluting agents. It was inquired about the possible environmental
problems caused by UEB Industry to the environment, the level of knowledge of environmental
regulations of UEB Industry workers, the actions carried out to prevent or solve such problems and

whether they had any experience in finding solutions to them.

Sixty-eight of those surveyed stated that their level of knowledge about environmental issues is
scarce, so it is perceived that actions should be taken in terms of training so that each worker
understands and becomes aware of it. It is the responsibility of all humans to safeguard the natural

environment of which we are a part.

Regarding UEB Industry's activity and its impact on the environment, 47.1% say that it has a
negative impact, which shows that the main cause of contamination is the dumping of solid residues,
caused by conch and oyster shell residues. 45.5% say that it does not pollute and 12.4% say that

they do not know.
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Regarding the respondents' perception of whether they have a negative impact on the environment,
81.8% said no, because they care for and protect the environment, do not pollute the sea, comply
with established rules and regulations, and help to improve the environment through volunteer work
and coastal cleanup. The 9.9% of respondents affirmatively, which shows that they are aware that
they are part of the environment and that by the simple fact of not promoting and carrying out

actions in the company they feel they are polluting agents.

Among the main environmental problems identified, the 88,4 % of those surveyed stated that there
was another environmental problem not identified in the selection, as they indicated in the other
option that they generated large amounts of shell residues from conch and oyster production. Next,
86% stated that there is water contamination due to residues dumping and 70.2% that solid residues

are handled inadequately. Figure 3 reflects this.

100.0 HOtros
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90.0

M Contaminacion de las aguas por el vertimiento de
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0.0 4 . . ey
HManejo inadecuado de residuos sdlidos
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60.0 - naturales de especies acuaticas.

M Falta de conocimiento y conciencia ambiental en
trabajadores
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40.0 4

M Contaminacién por no utilizar desechos sdlidos
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10.0 -
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Figure 3. Environmental problems caused by activities at the Coloma Complex

Source: Prepared by the authors

As part of the actions carried out at UEB Industry to prevent and/or solve environmental problems
and contribute to the care and protection of the environment, 96.7% of the workers state that

cleaning and sanitization work is the most common, 85.1 % state that repairs and maintenance are
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carried out, 57.9% state that training activities are carried out and 38.8% of the workers recognize

that the company carries out actions to make the best use of residues.

On the other hand, 53.7% of those surveyed stated that they had had some experience in the search
for solutions to environmental problems at UEB Industry. This is related to the participation of

workers in cleaning and sanitizing actions. The 46.3 % of the respondents stated that they had not.

Regarding knowledge of the environmental regulations associated with the activities carried out, 40.5
% of respondents said they were aware of some regulations, 32.2% said they were, while 27.3 %

were unaware of them.

The interviews were conducted with the 7 managers that make up the UEB Industry. The application
of this instrument made it possible to identify, according to the perception of the managers, the
environmental problems that exist, the activities that cause these problems and the actions that are
carried out to solve them. It also made it possible to assess the degree of knowledge regarding

environmental regulations according to their activity.

From the processing of the survey it is conclude that:

e The board of directors of UEB Industry is concerned with the care and protection of the
environment, analyzing environmental issues, checking compliance with the plans of
measures drawn up and supporting all the activities that take place in UEB and the
community, but which are insufficient

e The workers in the sample considered that the activities at UEB Industry have a negative
impact on the environment, although actions are taken to mitigate the negative effect on the
environment

e There is water contamination due to wastewater discharge

e Insufficient training and sensitization of workers on environmental issues

e Large quantities of shell residues are generated from conch and oyster production

¢ The management of solid residues from the conch and oyster production process is inadequate

The main results of the characterization of the solid residues generated in the UEB Industry are as

follows:
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1. They are classified according to origin, type of residues generated, residues disposal
management (reuse, recycling and/or dump)

2. Solid residues from fish, lobster, conch and oyster shells are classified and quantified in the
production processes

3. Industrial residues from lobster and fish processing have established recovery processes,
which increases their added value

4. The residues from the production of conch and oyster mass generates large quantities of
shells that are not reused, accumulate and are a source of contamination in the UEB Industry

and, therefore, in the Industrial Fishing Company of La Coloma

The residues generated in industrial processes are multiple, hence the need to manage them with a
systemic and circular approach. The use of these residues depends on existing technologies and the

training of the economic agents that interact in the ecosystem.

Silva et al. (2019) state that calcium carbonate can be derived from marine debris, such as
crustaceans and bivalve shells and is one of the most used raw materials in various industries, such
as construction materials, food supplements, pharmaceuticals, animal feed, plastic production. It can
be used for tables and workbenches, for home decoration, for laboratory benches, for industrial
kitchens, among other potential uses. The authors presented a business solution for the reuse and

recycling of oyster shells.

The literature reports that laboratory tests have been carried out to establish the best operating
conditions for obtaining calcium lactate and citrate at laboratory scale from oyster shell meal, as
reported by Curbelo Hernandez et al. (2021). The authors state that the accumulation of oyster
discards or shells has a negative environmental impact due to their slow degradation, and the

potential of these residues for obtaining calcium salts has been demonstrated.

Topiae Popoviee et al. (2023) state that mollusk shells can be used to produce gypsum or green
cement which is mainly used in interior applications due to its low resistance to water and cracking.
Its thermal and sound insulation and fire resistance make it one of the most widely used building
materials. They argue that shells are therefore an important by-product, which should not become

residues, but rather a new raw material to be used to its full potential.

The study conducted by Rodriguez et al. (2022) evidences and validates that oyster shell meal can

replace 100% of the calcium carbonate used in the feed of laying hens and that the preparation of
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this meal constitutes an alternative (added value) to the oyster production process, which in some
localities will be important to reduce the negative effect that this residues can generate if it is not

given an alternative use.

Shells are therefore an important by-product, which should not become residues, but rather a new

raw material to be used to its full potential (Topiae Popovize et al., 2023).

The development of alternatives for the valorization of residues generated in the conch and oyster
production process will generate the opportunity to create new jobs, income and increase the
awareness of its workers, contributing to the development of the company and, therefore, of the

locality, as evidenced by the scientific literature consulted.

These studies and bibliographic references demonstrate the technical, economic, social and
environmental feasibility of the proper management of solid residues from conch and oyster
processing. The UEB Industry of the Industrial Fishing Company La Coloma should promote this
management to minimize the pollution that is generated, which threatens the health of workers and
the environmental performance of the Organization and, in turn, its possible recovery, transforming
it into an opportunity to increase its added value, generate economic benefits to its workers and,

therefore, contribute to the development of the locality.

The industry in La Coloma produces shell residues each year that is still disposed of in dumps due to
the lack of a technically feasible, environmentally sustainable and economically profitable recycling
alternative. Conch and oyster shells are a potential raw material for obtaining calcium salts, which

can be used for animal feed in the province.

The characterization of the conch and oyster production process and its solid residues during the
years 2022, 2023 and until April 2024 revealed that the company generated 455.5 tons of solid
residues from the industrial process, of which 116.9 tons corresponded to oyster and conch shells
and are not reused, as well as it was also found that there is insufficient training and awareness of

workers on environmental issues.

The study demonstrated the need to strengthen the integrated management and proper handling of
these solid residues from the industrial process, which, in turn, would increase their added value and

minimize their environmental impact, contributing to the sustainable development of the locality.
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