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Abstract

The purpose of this work is to develop a strategic model to establish a community kitchen as an
alternative to alleviate hunger in order to address one of the challenges proposed in the sustainable
development goals by the OCDE. A methodology was developed integrating tools such as Project
Plan and PMBOK methodology in order to establish responsibilities, scope, times and resources;
acquiring or adapting existing resources, combined with the economic feasibility study, through
the application of various financial and economic instruments for this purpose, such as the Net
Present Value (NPV), the Internal Rate of Return (IRR), the Minimum Acceptable Rate
Performance (TMAR), Cash Flows, among others. The results allowed a projection to ensure the
success of the company mediating educational systems and compliance with applicable
regulations among others, to reduce risks to the company or people. Future lines of research are
proposed to evaluate mechanisms of transparency, effective and relevant accountability,
measurement of the level of satisfaction, so as to allow the evolution of the community kitchen
in harmony with the development of continuous improvement, in order to avoid dependency of
social programs.

Objective nMethodology Contributions
The objective is to

develop a validated|

project plan with|

economic feasibility to|

establish a  low-cost|

community kitchen in [
Zapotlanejo, Jalisco, a
meeting place where|

people feel nourished : —

and comforted

Hunger relief, Community Kitchen Economic
Feasibility

Resumen

El propésito del presente trabajo es desarrollar un modelo estratégico para establecer un comedor
comunitario como una alternativa para aliviar el hambre con la finalidad de hacer frente a uno de los
desafios propuestos en los objetivos de desarrollo sostenible por la OCDE. Se desarroll6 una metodologia
integrando herramientas tales como un Plan de Proyecto y metodologia PMBOK a fin de establecer
responsabilidades, alcances, tiempos y recursos; adquiriendo o adaptando los recursos existentes, aunado,
el estudio de factibilidad econémica, mediante la aplicacion de varios instrumentos financieros y
econdémicos para este fin, como el Valor Presente Neto (VPN), la Tasa Interna de Retorno (TIR), la Tasa
Minima Aceptable de Rendimiento (TMAR), Flujos de efectivo, entre otros. Los resultados permitieron
una proyeccién para asegurar el éxito de la empresa, mediando sistemas educacionales y el cumplimiento
de normatividad aplicable entre otros, para reducir los riesgos a la empresa o las personas. Se proponen
como futuras lineas de investigacion evaluar mecanismos de transparencia, rendicion de cuentas efectivos
y pertinentes, medicion del nivel de satisfaccién, de modo que permita la evolucién del comedor
comunitario en armonia con el desarrollo de la mejora continua, a fin de evitar la dependencia de los
programas sociales.

Objetivo Metodologia Contribuciones

El objetivo es elaborar| 2 -

un plan de proyecto
validado con Ia —;

factibilidad econdmica

para establecer un

comedor comunitario a
bajo costo en
Zapotlanejo, Jalisco, un
lugar de reunion donde|

las personas se sientan

nutridas y reconfortadas.

Alivio del hambre, Cocina comunitaria Factibilidad
Econdémica
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Introduction

One of the UN indictors corresponds to
eradicating hunger, in our country the key
problem is the poor nutrition of families, the lack
of time to prepare them, the high costs of
prepared foods, the low quality in inputs, the
interest of some chains that sell food, the lack of
food culture and marketing of junk products,
among other things, make nutrition in Mexico
deficient, this causes serious health problems,
malnutrition, poor performance in our activities,
therefore excessive spending on medicines and
hospitals to cure the damage caused by bad
eating habits.

On the other hand, economic
development has increased the dependence on
cheap and fast foods, due to factors such as:
increasingly longer daily commutes, longer
working hours and a greater number of low-
wage jobs. (Kader Mohiuddin, 2020)

The advantages of fast food are: its low
price, convenience, speed and the food usually
tastes good, this in turn helps free up time for
alternative and/or leisure activities. However,
these foods can be high in fat, calories, and salt,
contributing to long term health problems
(Amestoy, 2005; Cardenas Elizalde and col.,
2014; Shamah-Levy and col., 2015).

Thus the idea of the project was born
derived from the situation of poverty and
marginalization that one of the most vulnerable
neighborhoods has, the Buganvilias
neighborhood in Zapotlanejo, which is close to
the José Mario Molina Pasquel y Henriquez
Technological Institute Zapotlanejo Academic
Unit, which has families with economic
difficulties, crime problems, a poor and
marginalized environment is observed, the
project is a strategy based on the PMBOK®
methodology, where the aim is to study and
analyze the economic part of a community
kitchen that would initially serve 120 diners, the
intention of this project is that it can be replicate
in marginalized communities, already with the
entire organizational structure based on the
document.

An economic analysis will be made of
the infrastructure needs, material, technological,
human and financial resources.

ISSN: 2524-2008
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Establishing a dignified meeting point
for low income people or unwanted loneliness,
where people feel nourished and comforted,
given that for many cultures the kitchen is a
sacred place.

World hunger and poverty

In the study of underdevelopment, geographical,
historical and economic causes are combined;
Thus, natural, demographic, socioeconomic,
agrarian, mining, energy, etc. All aspects explain
why almost two thirds of humanity are located in
what is today called the South, where hunger and
poverty are the common denominator of billions
of human beings. An analysis of the
Globalization of the Economy currently leads to
ensuring that the economic, cultural and
communications dominance by the North,
considered rich, plunges the underdeveloped
world into misery.

2023 GLOBAL HUNGER INDEX

M Extremely alarming (= 50.0)
Alarming (35.0 - 49.9)
Serious (20.0 - 34.9)
Moderate (10.0 - 19.9)
W Low (s9.9)
Not included or not designated

\

Figure 1
World Hunger Map

A person is considered to be in a situation of
multidimensional poverty when their income is
insufficient to acquire the goods and services
they require to satisfy their needs and they are
deficient in at least one of the following six
indicators: educational lag, access to health
services, access to social security quality and
housing spaces basic services in housing.
(IlEyDMZJ, 2018)

It is important to mention food assistance
programs, which seem to be the mechanism to
help the problems that hunger and poverty
represent for society. Community kitchens play
a double role in helping low-income people
access food at affordable prices, lower prices, as
well as trying to improve the nutritional quality
of food.

Pefia-Montes De Oca, Adriana Isela, Perez-Nufio, Maricela and Robles-
Garcia, Francisco J. [2024]. Hunger relief, economic feasibility to
establish a healthy, sustainable and community kitchen. Journal-General
Economics. 8[14]-1-9: e10814109.
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By the early 2000’s this number grew to
more than 15, 500 community Kkitchen in Perdq,
with a third. Located in Lima, the country’s
capital. Nearly 100,000 women cook meals for
approximately 6% of Lima’s residents.

In  Argentina, community Kitchens
organize groups of women who offer their work
to produce daily meals, intended to support the
feeding of migrants.

In Mexico there are constitutional rights
related to the satisfaction of basic needs, such as
article 3, which guarantees the right to
education, and article 4, which prescribes the
right to health. Currently there is talk of
incorporating into the Mexican Constitution the
right to a minimum of well-being, which would
include the right to food. (Ziccardi, 2001)

The organization and operation of the
soup kitchens is through volunteering,
preferably by the parents of the beneficiaries,
who are directly responsible for the
administration of the funds through the
constitution of a commission (Balam-Gomez
and col., 2013)

The objective is to develop a validated
project plan with economic feasibility to
establish a low-cost community kitchen in
Zapotlanejo, Jalisco, a meeting place where
people feel nourished and comforted.

The importance of this research is based
on the value of making efforts in a market niche
with specific tastes and needs, combined with
the generation and/or improvements in the
capacity for associative work in order to improve
the social and economic conditions of the region.
The second section of the work presents the
literature review and the conceptual framework,
as well as the review of empirical case studies
related to technology and procedure. The third
section describes the methodology used,
followed by the results analysis sections,
discussion, conclusions and limitation, as well as
proposal for future research work

Mexico, national crusade against hunger

Women are the nutritional basis of their families
and one of the strategies they use is the help of
the Government to obtain economic support.
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In Mexico, during the government of
President Enrique Pefia Nieto, the program
“Community Kitchen National Crusade against
Hunger (CNCH)” had the objective of
improving the nutritional conditions of the
population of boys and girls from 0 to 11 years
of age, pregnant and lactating women, people
with disabilities and older adults, and also
promoting the development of community
organization, and the formulation of operations
that allow the population to get involved and
take responsibility for the implementation of
community kitchens in order to serve the
beneficiaries, this proposed among the goals and
actions established in the National Development
Plan and the Sector Plan, of Social Development
2013-2018, currently with the new president
Andrés Manuel Lopez Obrador, the community
kitchen program that, through SEDESOL,
provided support for this purpose is ending.
(Decreto 17002, 1998)

In the State of Jalisco, the program called
“community kitchens” is still in force, aimed at
women over 14 years of age with poor nutrition,
low income, unemployed, and who present risk
factors for violence in the family environment.

The soup kitchens promote family well-
being, health, the economy, work, the
implementation of microbusiness projects,
gardens, training, community organization,
leadership, empowerment of women and their
beneficiaries.

The intention of these community
kitchens in Jalisco is not only to reduce poverty
and hunger in marginalized areas but also to
have an influence on their menus and their level
of nutrition, thereby covering other problems
that arise in homes, such as malnutrition,
obesity, low performance, diabetes, etc. (Lamba
and Garg, 2017), it is important to see the good
performance and results of this program that the
nutritional results are measured and make
comparisons to assess its effectiveness.

Pefia-Montes De Oca, Adriana Isela, Perez-Nufio, Maricela and Robles-
Garcia, Francisco J. [2024]. Hunger relief, economic feasibility to
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Economics. 8[14]-1-9: e10814109.
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Currently there are 30 soup kitchens that
receive state support in 21 municipalities in
Jalisco: Cafladas de Obreg6n, Chimaltitan,
Cuacutitlan de Garcia Barragan, EI Salto,
Guadalajara, Jamay, Juanacatlan, Lagos de
Moreno, Mezquitic, Ojuelos de Jalisco,
Poncitlan, San Diego der Alexandria, San Juan
de los Lagos, San Pedro Tlaquepaque,
Teocuitatlan de Corona, Tepatitlan de Morelos,
Tizapan el Alto, Tlajomulco de Zufiga, Tonala.
Tototlan and Zapopan (Jalisco, DIF, 2019).
These represent only 16.8% of the total
municipalities, this indicates that 83.2% do not
have coverage with this program.

It is important to take into consideration
what has been called the “feminization of
poverty” and the heads of households. There are
some known cases that show the difficulties of
this situation, where women economic leaders,
due to their lack of income, face precariousness
that is expressed in their quality of life and that
of their children, of low income and
consumption, of limited social and labor,
opportunities, of insufficient educational
achievements, in health, in nutrition, in access
use and control of natural resources, and in other
areas of development (Avalos, 2007)

The Project Management Institute (PMI)
was founded in 1969 by volunteers with the
purpose of identifying common management
practices in projects carried out in the industry.
Today, PMI is a professional association for
non-profit project management, with members
in 171 countries. Among its main objectives
were to formulate professional standards,
generate knowledge through research, and
promote project management as a profession
through its certification programs. In 1987 PMI
published the first edition of the PMBOK®
(Project Management Body of Knowledge),
which describes the sum of the knowledge
involved in the project management profession.
In 1988 it was recognized as a standard by the
American National Standards Institute (ANSI)
in  Spanish, American National Standards
Institute. The knowledge and practices described
in the PMBOK® are applicable to most projects.
However, the project management team is
always responsible for determining what is
appropriate for each project.
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The five process groups are: Project
Initiation, Organization and Preparation, Project
Execution, Monitoring and Control, and Project
Closure.

According to Miranda-Estrada (2013).
The PMI processes are not very applicable when
there is little time, personnel or experience, and
the product to be developed is characterized by
its complexity, adding an excess of
documentation that is produced in the processes;
it also talks about the virtues that it provides,
since it highlights activities of great importance
that were not previously considered as:

1.  Generates a knowledge base, which allows
applying the experience acquired to new
projects through the lessons learned, using
the documents generated in the
administration of the project.

2. Makes the organization aware of carrying
out those projects that help it achieve its
vision, based on its Strategic Plan.

3. Highlights the importance of obtaining
requirements, to be consistent with what is
wanted, what is needed, and what is done.

4. Promotes a culture of prevention by
considering the risks or inconveniences
that may arise throughout the development
of the project.

Methodology

Considering as inputs: products of the land,
labor, capital, technology and training. The cost
structure is considered based on three main
elements: direct materials, direct labor and
indirect manufacturing cost, which determine
the costs, which determine the cost of production
of a good or service.

Cost management includes the processes
necessary so that project can be completed
within the initially agreed budget (Estrada-
Miranda, 2013).

Project management involves the
application of knowledge, skills, tools and
techniques to meet established requirements.
Creation of a schedule based on predictive
and/or adaptive approaches.

Pefia-Montes De Oca, Adriana Isela, Perez-Nufio, Maricela and Robles-
Garcia, Francisco J. [2024]. Hunger relief, economic feasibility to
establish a healthy, sustainable and community kitchen. Journal-General
Economics. 8[14]-1-9: e10814109.
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Establishment of the budget and reserve
funds for contingencies and/or management
uncertainties. Physical Resources: materials,
equipment, software, licenses, etc. Taking into
account delivery times, storage, disposal of
materials and global logistics.

All projects should be carried out based
on a conceptual plan. However, in the practice of
project management there is no unanimity
regarding the specific documents that should be
part of it, which is why planning mechanisms of
various kinds are usually called project plans:

1.  Work breakdown structure: classifies the
tasks to be performed into partial projects
and work packages.

2. Project planning: establishes deadlines,
with start and delivery dates, for the
different work packages.

3. Project management plan: includes the
project structure plan, project planning and
all necessary documentation. When this
article talks about “project plan” we are
referring to this section. (Estrada-Miranda,
2013)

4.  This documents included in the project
management plan are many and varied,
depending on its dimension. In any case, at
least the following documents should be
included:

- Work breakdown structure
Project planning

- Cost plan
Resource plan

The PMBOK® methodology was used to
prepare the planning of this project. Thus, the
Project Plan is constituted by the following
documents:

Statement of the work to be done.
Constitutive act of the project
Methodological strategy

Scope statement

Work breakdown structure (WBS)
Schedule

Budget and cash flow

Human resource required and its cost
Risk plan

LCoNoUA~WNE
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10.  Subsidiary plans for
communications,
acquisitions.

11. From the above, we will only emphasize
the construction of the project’s WBS, as
the route to project success.

quality,
contracting  and

Table 1
Main Sections of the Work Breakdown Stucture (WBS)

Grups | \Areas — Integration Management Inputs

Project Gonstitfion,
Idetification of Financial
Needs, Human, Technical,

Technological and Material Expert Judgmert,
Resources, Contracts, Laws | Brainstormeng., Inferviews,

Tools and Techniques Outputs

4.2 Develop the Project PLAN FOR PROJECT
Ma

nagement PR | o Reguialion, Agreemenis, | Chickists and Comparison
Formats, Processes,
Emaronmental and
Scope Management Inputs Tools and Techniques Outputs
5.1. Scope Management
Format 5.2.Requirements to
5.1 Plan Scope Management define the scope of the
52 Collect Requi Project 5.4. igate the 49| Resjzéc':;“g‘nf"giﬁagpen Scope and WBS
5.3 Define the Scope processes in PMBOOK, gPMBE)OK ’ Management Plan.
5.4 Create the WBS Identify the activities, Inputs, -
Tools an Techniques to
prepare WBS.
7.- Cost Management Inputs Tools and Techniques Outputs
Charter, WBS, Schedule, Excel, Expert Judgment,
7.1 Plan Cost Management Financial Resources, Master Budget, Break-even Budgeted Schedule, Cost
7.2 Estimate the Cost Technological and Human point, NPV MARR, IRR, Management Plan, Financial
7.3 Determine the Budget | Materials, Estimated cost of Amortization Table, Cash Analysis
each Flow.
8. Quality Management Inputs Tools and Techniques ‘Outputs
Charter, Plan for Project Expert Judgment, Data
Management, Project Collection, Data Analysis, ‘Quality Management Plan,
Documents, Environmental Decision Making, Data Quality Mefrics, Updates to
CalpeCaijidaadeneny factors of the company, Representation using Quality |the Project Management Plan,
Assets of the Organizations's | Tools, Planning Tests and Project Document Updates.
processes. Inspections and meetings.
11.- Risk Management Inputs Tools and Techniques Outputs
11.1 Plan Risk Management Expert Judgment,
11.2 Identify Risks. Charter, Quality Brail i iews,
11.3 Perform the Qualitative | Plan, Resource Management | Meeting, Data Collection,
Analysis. Plan, Schedule, Budgets, Analysis, Synthesis, Case Risk Management Plan.
11.4 Perform the Quantitative Communications Studies, Risk Control Tools,
Analysis. Plan Risk Processes,
11.5 Planthe Response Formats..

Results

For the project and taking into account the
appropriate specific characteristics, in order to
favour execution, taking care of the risks
involved and prioritizing the creation of value;
the following structural planning is proposed,
with the parts for its successful realization.

In order to create a community kitchen
that helps improve the quality of life of the
Zapotlanejo community, especially children, the
project is intended to be self-sustainable,
promoting the formation of good habits, the use
of good practices in cooking, responsibility and
social leadership, so as to affirm the alternative
nutritional offer and consequently achieve a
positive impact with food and employment on
the development of the population.
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Thus, the community acquires,
reinforces or modifies its knowledge, skills and
attitudes that allow it the competence to act
rationally in production, selection, acquisition,
storage, preparation, distribution  and
consumption, according to the need and
available resources.

Table 2
Initial Investment

INITIAL INVESTMENT

CONCEPTO YEARS V.U. % ANUAL DEP. M.OIL ANUAL DEP.
PREMISES INSTALLATION COSTS
Improvements to Leased Premises 20| 5%| 5 20,000.00 | 5 1,000.00

MACHINERY AND INDUSTRIAL EQUIPMENT

Industrial Kitchen Equipment 10| 10%) 5 150,000.00 | 5 15,000.00

Tools Computer Equipment 10| 10%| 5 10,000.00 | 5 1,000.00

COMPUTER EQUIPMENT

Computers 3.33 30%| 5 2400000 |5 720000

Printers 3.33 30%| 5 6,000.00 | 5 1,800.00

DELIVERY TEAM

Road 4 25%| 5 100,000.00 | 5 25,000.00

Matorcycles 4 25%| 5 20,000.00 | 5 5,000.00

FURNITURE AND EQUIPMENT

Furniture 10| 10%|5 5000005 500.00

QOffice Furniture 10| 10%|5 200000 |5 200.00
TOTALS

INITIAL INVESTMENT OF GOODS

CONTRACTS AND DEPOSITS

Electricity Contract

Deposits in Guarantee 10,000.00

PERMITS AND LICENSES

Licences, Permits and Patents 2,000.00

INTRODUCTORY ADVERTISING

Advertising

Promotion

TOTAL INITIAL INVESTMENT

Economic feasibility is a critical
component in project evaluation, business or
investments (Cerdén y Quintero, 2017). Financial
analysis helps us determine how feasible is
economically speaking. The cash flow
projection for 3 years considering care for 120
peoples would be:

Table 3
Cash Flow
Cash Flow
YEAR 2022 2023 2024 2025
Initial Balance - 4,820.00 265,848.52 526,877.04
Cash Contributions 5 60,000.00 | 5 - 5 -
Loan FOJAL 5300,000.00 5
Cash Sales $3,426,000.00 | $3,426,000.00 | $3,426,000.00
Collections $
Other Income $
TOTAL INCOME '5360,000.00 | $3,430,820.00 | $3,691,848.52 | 53,852,877.04
Initial Investment 5355,180.00
Purchases $1,859,400.00 | $1,859,400.00 | 51,859,400.00
Administrative Salaries $ 240,000.00 | $ 240,000.00 | 5 240,000.00
Production and Distribution Salaries $ 480,000.00 | $ 480,000.00 | 5 480,000.00
Professional Fees $ 2400000 ($ 2400000 |5 24,000.00
Advertising $ 240000 |$ 240000 |$  2,400.00
Rental of Premises $ 60,000.00 ($ 6000000 |5 60,000.00
Stationery $ 6000005 600000|S 600000
=lectricity $ 72,000.00 | $ 72,000.00 | $ 72,000.00
Gas $ 3600000 ($ 3600000 |5 36,000.00
Phone 5 7,200.00 | 5 7,20000 | 5 7,200.00
Water 5 2,400.00 (S 2,400.00 | 5 2,400.00
Interest Payment 5 3124685 |5 2004508 |5 7,422 64
Maintenance 5 6,000.00 | $ 6,000.00 | 5 6,000.00
Gasoline and Lubricants $ 7200000 ($ 7200000 |5 72000.00
Travel Espenses $ 2400000 ($ 2400000 |5 24,000.00
Insurance and Finance $ 12,00000 ($ 1200000 |5 12,000.00
Gastronomic Uniforms § 720000(% 7,20000 |5  7,200.00
MNominal Taxes $ 124,800.00 | $ 124,800.00 | 5 124800.00
Other Expenses $ 10,000.00 | S 10,000.00 | S 10,000.00
Basis for Tax $ 292,653.15 | § 303,854.92 | 5 316,477.36
ISR Taxes 5 B7,795.94 [$ 09115648 |5 94943.21
TOTAL CASH EXPENSES $355,180.00 | $3,164,971.48 | $3,164,971.48 | $3,164,971.48
[FINAL BALANCE CASH FLOW 5 482000 |5 265848.52 | § 526,877.04 | S 787,905.56

NET CASH FLOW 5 482000 § 26102852 S 26102852 S 26102852
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Therefore, the following staged schedule
is proposed: With calculations of fixed costs,
variable costs, as well as financial and economic
instruments for this purpose (Guerrero-Moreno,
2013), such as the NET Present Value (NPV),
the Internal Rate of Return (IRR), the Minimum
Acceptable Rate of Return (MARR), Flows of
cash, among others, without forgetting a profit
margin, the Break-even point would be the
following:

Table 4
Break-Even Point

ANNUAL SALES| FIXED COSTS |VARIABLE COSTS RPU VCPU BREAK-EVEN POINT

$900,000.00 | § 334,662.01 | § 432,000.00 | § 643,580.86 12,371.62[BEAN
$ 672,000.00 | $ 249,880.99 | $ 344,400.00 | § 512,576.40 12,314.41{50UP
$1,080,000.00 | § 401,594.45 | § 534,600.00 | § 795,236.54 7,952.37|STEW WITH MEAT
$ 432,000.00 | & 160,637.78 | $ 320,400.00 | § 621,823.67 10,363.73MEATLESS STEWS
$ 342,000.00 | § 12717158 | § 228,000.00 | $ 381,514.73 25,434.32WATER
$3,426,000.00

$1,273,946.85 | $1,859,400.00 | $2,954,732.19 69,436.44

Below is the detail of the financial indicators:

Net Present Value is a financial measure used in
the evaluation of invesment projects. It
represents the difference between the present
value of the cash flows in an out of a project at a
discount rate specific. A positive NPV indicate
that the project can generate a return suitable and
could therefore be considered viable (Pascual,
Padilla and Evans, 2013;Pantoja de Paz, 2018)

Table 5
Net Present Value

Year 2023 2024 2025
st= $ 261,028.52 $ 261,028.52 §  261,028.52
ANV $602,796.16 NPV 5 247,616.16
1- 1/(1.143177)" 0.87476 S 228,336.05

2.- 1/({1.143177) 0.76520 S 199,738.09

3.- 1/(1.143177)° 0.66936 S 174,721.98

S 602,796.12

- So= § 355,180.00

NPV= S 247,616.12

From the calculation described above,
obtaining a positive Net Present Value and
Internal Rate of Return of 53 %, underline the
importance of a rigorous financial evaluation to
base decisions and ensure long-term economic
sustainability.

Internal Rate of Return is the discount
rate that equals the present value of the incoming
and outgoing cash flows of an investment project
(Pantoja de Paz, 2018).
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Table 6
Internal Rate of Return

INCOME SUM $10,278,000.00

Divided by: SUM OF EXPENSES 5 9,494,914.44
Equals: I/E 1.082474209
Minus: UNIT 1
Equals: RESULT 0.082474209
Divided by: n (years) 3
Equals: IRR Approximate 0.027
2.7%
CASH FLOW
2022 2023 2024 2025
-355120.00 261028.52 261028.52 261028.52
IRR= 53%

As aresult of Risk Management, changes
in legislation and granting of support are at a
very serious risk level, followed by failures in
energy distribution and failure in assigned
technological equipment.

Conclusions

The study demonstrates the importance of
diagnostic work, planning the use of indicators
of financial instruments that allow assessing the
interactions of variables and the use of
technologies in response to societal needs.

It is also important to emphasize the
educational plan and strategies, as well as
compliance with applicable regulations, among
others, to reduce the risks to the success of the
company or people.

The formation of good habits, the use of
good practices in the kitchen, responsibility and
social leadership are sought, so as to affirm the
alternative nutritional offer and consequently
achieve a positive impact with food and
employment, on the development of the
population and in this way making the project
self-sustainable.

As future lines of research, it is proposed
to evaluate various forms of organization and
administration of resources of community
kitchens, issues related to the support,
monitoring and/or compliance with the technical
criteria for alignment, self-management,
transparency mechanisms, effective and relevant
accountability, measurement of the level of
satisfaction, which allows its evolution in the
development of continuous improvement, in
order to avoid dependence on social programs.
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The present study is not free of
limitations, because the selection of articles was
carried out focusing on the topic of community
kitchens  mainly in  Latin  America.
Consequently, the data derived from the analysis
must be treated with caution.
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Abstract

After years dedicated to the harvesting of candelilla in northern Mexico, two critical factors
remain unchanged: the use of sulfuric acid in the extraction process and the extreme poverty in
which the inhabitants of the candelilla-producing areas live. These factors not only impact the
well-being of the community but also pose serious health and safety risks for the workers. In
response to this situation, a detailed analysis of occupational, health, and environmental risks is
conducted, highlighting significant threats to both workers and the surrounding community. This
article proposes a series of actions aimed at implementing best practices in the candelilla
extraction process in the Valley of Acatita, located in the municipality of Francisco I. Madero,
Mexico, with the goal of reducing the identified risks and promoting a safer, healthier, and more
sustainable working environment.

Objetive

To propose a series of actions to implement
best practices in the candelilla extraction
process in the Valley of Acatita with the aim
of reducing the identified risks and promoting
a safer, healthier, and more sustainable

working environment.
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Resumen

Después de afios dedicados a la recoleccién de candelilla en la regién norte de México, persisten
dos factores criticos: el uso de &cido sulfarico en el proceso de extraccién y las condiciones de
pobreza extrema en las que viven los habitantes de las zonas candelilleras. Estos factores no solo
afectan el bienestar de la comunidad, sino que también suponen graves riesgos para la salud y
seguridad de los trabajadores. En respuesta a esta situacion, se realiza un analisis detallado de los
riesgos laborales, de salud y medioambientales, los cuales representan amenazas significativas
tanto para los trabajadores como para la comunidad. Este articulo propone una serie de acciones
paraimplementar buenas précticas en el proceso de extraccion de candelilla en el Valle de Acatita,
Municipio de Francisco |. Madero, México, con el fin de reducir los riesgos identificados y
fomentar un entorno de trabajo mas seguro, saludable y sostenible.

Objetivo

Proponer una serie de acciones para
implementar buenas practicas en el proceso
de extraccion de candelilla en el Valle de
Acatita con el fin de reducir los riesgos
identificados y fomentar un entorno de
trabajo més seguro, saludable y sostenible.
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Introduction

Candelilla is a perennial shrub with long, thin,
cylindrical, greyish-green stems covered with a
waxy substance that protects it from harmful
agents such as fungi, and allows it to maintain its
humidity. It belongs to the Euphorbiaceae
family, which is found in temperate zones. In
Mexico there is an endemic genus called
Enriquebeltrania and according to Rojas Molina,
it is estimated that 57% of the species of this type
in our country are endemic. Euphorbia
antisyphilitica is one of the species found in the
northeast of the country in the states of
Chihuahua, Coahuila, Durango, Nuevo Ledn,
Tamaulipas and Zacatecas.

In Coahuila, in the municipality of
Francisco |. Madero, the Acatita Valley extends
over 4 rural communities: Rio Aguanaval,
Lindavista, 3 Manantiales and Charcos de Risa.
The present investigation focuses on the
procedures carried out in the last two
communities mentioned, which include the
health risk conditions they represent for the
Candelilleros and which result in damage to their
health.

There are no known pests or diseases that
can affect the plant and this property has been
observable for two centuries, when it was used
to combat pain, as a laxative and to treat venereal
diseases. The wax that is extracted is yellow to
light brown in colour, and like the plant, it is hard
and brittle. Because it is insoluble in water, it is
soluble in acetone, chloroform, benzene and
other organic solvents (Rojas Molina et al.,
2011).

At the beginning of the 20th century, the
demand for wax has increased worldwide and it
is currently exported to Germany, the United
States, England and Japan. Thousands of tonnes
of wax are traded annually, with an estimated
1,672 tonnes in 1992. The FAO (Food and
Agriculture Organisation of the United Nations)
estimated that in 1993 the sale of candelilla
provided an economic income of 3 million
dollars per year (Martinez Ballesté et al., 2020)
and this expanding commercial market is what
encourages its production in areas where it
grows naturally.
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Candelilla wax is known to be widely
used in the food industry due to its
physicochemical properties. They also make it
very useful in applications such as
microemulsions, biodegradable coatings and
oleogels, among others, as well as ensuring food
quality and safety (Aranda-Ledesma et al.,
2022). As a source of phytochemical elements
such as fibre and polyphenolic compounds that
work as antimicrobial agents, antioxidants and
as a biological defence (Rojas Molina et al.,
2011), it is indispensable for an important range
of formulations used in the production of
cosmetics. As a good plasticiser and because of
its capacity to retain essential oils, it favours the
preservation of flavours and is therefore used in
the manufacture of chewing gum. Other
applications include coatings for cardboard and
paper, crayon industry, paints, wax candles,
lubricants, adhesives, anticorrosives,
pharmaceuticals, lubricants, plastics, textiles,
inks, anticorrosives,  waterproofing and
fireworks, etc. (SEMARNAT, 2008).

The physicochemical composition of
candelilla varies according to the region where it
is grown, the harvesting season, the spice of the
plant, its age and other environmental factors.
However, in a study conducted by Toro-
Vazquez (2011), the plant was characterised as
being composed mainly of alkanes (26-33
carbons), high molecular weight esters, sterol
alcohols (20-29%), free acids (7-9%) and resins
(12-14%) (Aranda-Ledesma et al., 2022).

Conventional extraction process

Rojas Molina, et al, mention that Borrego and
Flores developed the simple extraction method
of boiling the plant immersed in a water-
sulphuric acid solution at the beginning of the
20th century and it is the technique that has
prevailed until now, because the plant, in spite of
its hardness, is brittle and therefore easy to
manipulate. In the article by Rojas Molina
(2011), it is mentioned that candelilla has been
found to provide a wax of excellent quality and
convenient proportions.

The candelillero moves to the areas
where there is candelilla (between 5 and 10 km)
where there are rural roads and where access is
difficult, so they use mules to move the plant, as
very few people have any kind of truck to get
there.
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The bush is uprooted by hand (without
taking into account the provisions of NOM-018-
SEMARNAT-1999) to gather the tercios, which
are bundles of candelilla of around 25 - 35 kg,
where their weight depends on the moisture
content (depending on seasonal conditions).

Subsequently, they are taken to
established open-air sites for extraction, where
the candelilla is placed in pailas at ground level
with an aqueous solution of sulphuric acid at a
concentration of approximately 0.3% by
volume. Each paila has a capacity of
approximately 400 to 500 L, where the candelilla
is pressed and filled with the acid solution using
direct fire heating to maintain boiling, which is
the medium in which the molten wax is released.
The molten wax floats in the form of foam and
is removed with paddles and placed in a different
container.

In these vessels, the difference in density
separates the cerote (which remains light until it
solidifies) from the remaining acid which settles.
This unpurified product is then marketed by the
workers to middlemen, commonly called
coyotes, who refine the wax and obtain a better
price for its sale in established industries. The
burning of dried and exhausted (previously used
in past extractions) candelilla bushes are used as
fuel in the pailas. The generation of gases due to
combustion is abundant and strongly corrosive
to the equipment.

The method is considered too harmful
both for the environment and for the
candelilleros, because it uses sulphuric acid,
which prevents the formation of an emulsion
(Pulido-Barragan et al., 2021), leaving
impurities in the wax and being a dangerous and
polluting process due to the waste it generates.
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Good occupational health and safety
practices

The WHO definition of a healthy work
environment is as follows: ‘A healthy workplace
is one in which workers and senior staff
collaborate in implementing a process of
continuous improvement to protect and promote
the health, safety and well-being of all workers
and the sustainability of the workplace, taking
into account the following considerations
established on the basis of previously identified
needs: health and safety issues in the physical
work environment; health, safety and well-being
issues in the psychosocial work environment,
including work organisation and work culture;
personal health resources in the workplace; and
ways to engage with the community to improve
the health of workers, their families and other
members of the community’.

In general, Safety, Health and Work can
be defined as the discipline of anticipating,
recognising, assessing and controlling hazards
arising from or occurring in the workplace that
may endanger the health and well-being of
workers, taking into account their potential
impact on nearby communities and the wider
environment.

A risk, in colloquial language, is
represented by the possibility of a situation
occurring in which someone or something
suffers harm or damage. In the workplace, risks
are the chances that a worker will suffer an
occupational disease or an accident related to his
or her work. Safety is directly linked to the
analysis of the interrelationship between
workers and the work activity, as well as the
materials, equipment and machinery used in the
activities they perform, since they are exposed to
various factors that can generate risks in the
workplace.

Occupational hazards such as trauma,
noise, carcinogens, airborne particles and
ergonomic hazards account for a considerable
part of the burden of disease from chronic
diseases: 37% of all cases of back pain; 16% of
hearing loss; 13% of chronic obstructive
pulmonary disease; 11% of asthma; 9% of lung
cancer; 8% of trauma; 8% of depression and 2%
of leukaemia (Secretaria del Trabajo y Prevision
Social, 2017).

Gamboa-Hernandez, Adriana, Garcia-Carrillo, Maria Cristina, Campa-
NUfiez, Pantaleona and Crispin-Garcia, Kenia. [2024]. Proposal for best
practices in the candelilla wax extraction process in the Acatita Valley.
Journal-General Economics. 8[14]-1-11: e20814111.

DOI: https://doi.org/10.35429/JGE.2024.8.14.1.11


https://doi.org/10.35429/JGE.2024.8.14.1.11

Journal-General Economics

4
8[14]1-11: e20814111

Article

Implementing a Safety, Health and
Environment programme in an organisation is a
long-term task that starts with a risk assessment.
This means identifying the occupational health
and safety and environmental risks that threaten
workers, the community and all parties that
interact with the organisation, such as
contractors, suppliers and customers (Health,
2021).

Faced with the challenge of developing
and consolidating a culture of occupational risk
prevention, the Ministry of Labour and Social
Security (STPS), which is part of the Mexican
Government's Judicial Branch, promotes the
development of guides on good occupational
safety and health practices, with the aim of
identifying recommendations for the safe use of
machinery and equipment, auxiliary means and
tools, with a focus on prevention.

The publications include information on
best practices in the construction, forestry,
agricultural and agro-industrial and electrical
sectors, which is obtained from various
information banks in Mexico, as well as from the
experience of professors and experts linked to
the topics presented.

The series of good safety practices at
work disseminates knowledge to prevent
occupational accidents and diseases, as well as
safety measures in the different activities carried
out in the aforementioned sectors, which are
aimed at reducing and eliminating occupational
hazards.

The STPS and the Autonomous
University of Chapingo (UACh) have been
working on the development of materials on safe
practices, based on the social service scheme to
carry out case studies to determine safety
measures in the use of machinery, tools and in
various work processes. After eight years of
effort between the General Directorate of Safety
and Health at Work and the Academic Unit of
Forestry Sciences, 8 technical guides have been
concluded, concerning the forestry sector:
chainsaw, pesticides, log extraction and
transport, wood drying, sawmills and wood
production process, nursery operation, forest fire
fighting and charcoal production in Brazilian
beehive type oven, but there is none concerning
the extraction and process of candelilla
(Secretaria del Trabajo y Prevision Social, n. d.).
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The search for alternatives with an
integral approach that contribute to solving the
specific problems affecting each community,
and encourage the participation of its main
perpetrators (producers) is fundamental for local
development. The key lies not only in focusing
on productive aspects, but in adopting a broader
approach that encompasses social and
environmental aspects. Under this preamble, it is
of utmost importance to implement participatory
local development strategies that seek to involve
the local community in the whole development
process. This includes the identification of
problems, the planning of solutions and decision
making, in order to obtain an accurate and
complete diagnosis of the local situation, since
the people who live in the community are the
ones who directly experience the problems and
know the particularities of their environment,
which facilitates the implementation of the
corresponding actions (Villanueva, 2023).

Methodology

Figure 1 illustrates the methodology used
throughout the research process, allowing for a
better understanding of the methodological
approach adopted to address the objectives set
out.

PO Meeting with
‘ ary Municipality and . Field research
empaten researchers

Laboratory
Risk matrices . analysis of the . Diagnosis

process

Analysis of results Proposal for good . Presentation of
practice results

Figure 1

Flowchart of the methodology

Source: own elaboration
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By virtue of a meeting held in the
Biochemical Chemistry Department of the
TecNM-Instituto Tecnoldgico de La Laguna at
the request of personnel from the Municipality
of Francisco 1. Madero, Coahuila, who
expressed the need to conduct research into the
Candelilla wax extraction process in the Acatita
Valley, a team of research professors was
formed to carry out the research.

It began with a review of the
bibliography and the state of the art of the
process, and visits were scheduled to different
Candelilla communities in the region, with the
aim of carrying out a diagnostic analysis of the
conditions in which the workers work.

Once the results have been analysed, the
work risk analysis matrices are selected to be
used for the extraction and combustion
processes, the health and safety of the workers,
as well as the effects on the environment. The
results obtained from each of the matrices are
analysed and in a meeting with government
representatives, proposals for good practices are
presented to improve the processes, the safety
and health of the candelilla workers, as well as
the sustainable planting and harvesting of the
candelilla plant, which will allow for sustainable
development for the inhabitants of the
community.

Results

Despite the studies carried out in the last 20 years
regarding the extraction process of candelilla, it
can be affirmed that the extraction process in the
communities dedicated to this process is the
same, and the conditions of poverty of the
workers and their communities make them
vulnerable to intermediaries (commonly called
coyotes) who, with a minimum of capital, set up
the areas for open-pit extraction and provide
them with acid so that the workers commit to
work the candelilla and sell their product only to
them for $70 per kilo. The coyotes finish refining
the product and sell it directly to the companies
for more than double the price at which they
acquired it.

In order to assess the risks in the
extraction of this process, a work risk analysis
matrix was used, in which both the probability
and the impact of the risks generated by each
activity were taken as criteria, as shown in table
1.
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Table 1
Criteria for job hazard analysis

Level Estimation of Estimate
probability of the impact
The damage resulting
The threat  from the materialisation
1 materialises at most of the threat has no
5 once during the whole  relevant consequences
2 day of extractions. for the worker and/or the
> environment
The damage resulting
The threat materialises frforp thhe ma;erlalllsatlon
€ | 2 | at most once in each of the threat has relevant
2 - consequences for the
S extraction process.
> worker  and/or  the
= environment.
The harm resulting from
The threat materialises  the materialisation of the
3 several times during threat has  serious
< the process of an consequences for the
= extraction. worker  and/or  the
T environment..

Source: own elaboration

To visualise the level of risk, the matrix
(table 2) resulting from the relationship
between the probability of occurrence of the
threat and the impact of the damage is taken
into consideration to generate a colour coded
identification of the level of risk.

Table 2
Risk matrix according to likelihood and severity

Probability Gravity (Impact)
Under  Medium High
1 2 3
High 3 3
Medium 2 2 4
Low 1 1 2 3

Source: own elaboration

Red zones represent a very serious risk,
where preventive measures are urgent and the
risk is firmly limited. Orange values are
important risks where preventive measures are
mandatory and must be controlled during the
whole procedure. Sections in yellow are
appreciable risks and it should be considered
whether it is possible to introduce preventive
measures to reduce the risk. If it is considered
that it is not yet feasible, just consider keeping
the conditions unchanged. Those in white are
taken as marginal risk and will be monitored in
order not to need preventive measures.
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Having the baseline values, it is possible
to list the risks according to three main areas:
combustion of the spent candelilla, the
extraction process and the environment.

Spent Candelilla combustion

Spent candelilla, i.e. the plant that has undergone
a previous extraction process, is left to dry in the
open air and then used as fuel. This material is
placed under the kettle, generating the heat
necessary to carry out the hot extraction (Fig. 2).
During this process, large quantities of smoke
are produced which, although initially released
from one side, end up being dispersed over the
kettles due to changes in wind direction. This
phenomenon can impact the efficiency of the
process and the health of those operating the
kettles, as the smoke tends to concentrate in the
areas close to the extraction. This situation
exposes workers to smoke, which can affect their
working conditions and long-term health, as they
are in constant contact with the gases emitted
during the combustion of the material.

Figure 2

Open-pit mining
Source: own elaboration

They add dry candelilla and stoke the fire
to keep it going, so the exposure to heat and
fumes from standing under the kettle and
performing this procedure is significant (Fig. 3).
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Figure 3

Combustion of dried candelilla

Source: own elaboration
Risks in the Extraction Process

The workers work between 3 and 4 hours to
make two or three uses of the paila. At these
times they use the sulphuric acid that is provided
by the coyote for dilution, however, the
container is a 1 litre plastic canister and they
pour it directly into the paila. They do not use
any personal protective equipment and many of
the workers, especially the younger ones, come
to work wearing sandals and/or shorts due to the
heat generated in the process and in the region.
The process also emits gases that emanate from
the kettle, as it is continuously boiling (Fig. 4).
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Figure 4
Flue gas emissions (Source: own)

....

One high-risk activity that is common among
workers occurs when compacting the candelilla
inside the kettle. To exert pressure, workers
often stand on the plant (Fig. 5), without
considering that the kettle is already hot and
contains an acidic aqueous solution, especially
during the second or third extraction (Fig. 6).

Figure 5

Worker on the hot pan to compact candelilla. (Source:
own)

In addition, the combustion furnace is located
directly below the kettle, and the already
weakened structure increases the risk of
accidents. These situations often result in minor
burns, as well as significant tip-overs or
collapses, underlining the danger of this practice.

It highlights the condition that these structures
were made with stones and cement, as shown in
Figure 6.
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Figure 6

Basic structure of a candelilla wax extraction kettle

Source: own elaboration

The constant use of heat and acid makes
the kettles vulnerable over time and there have
been several accidents due to their flimsy
construction, as they are totally lacking in any
kind of maintenance.

Risks to the environment

The main air pollutants can be listed as: a) the
amount of smoke and particles formed during
the combustion of the dry spent candelilla and b)
the gases caused by the extraction. These
pollutants go directly into the environment and
are dispersed in different trajectories depending
on the wind direction and are inhaled by
Candelilleros without any protection. The
Acatita Valley is an arid, hot and desert area
where the dry climate generates regular eddies
and spirals, so the spread of pollutants is
constant.

Another important condition is that the
candelilla that has been previously extracted is
taken out of the pailas and put to dry in places
close to this process because it will later be used
as fuel (Fig. 7). There is no preparation on the
ground where it is left to dry and drain from the
acid solution. Although the concentration is low
(around 3%) the volume used is sufficient to
have an impact on the subsoil.
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Figure 7
Removal of pre-extracted candelilla for environmental
drying and reuse as fuel

Source: own elaboration

From the study of the procedure that
workers carry out in the extraction of candelilla
wax in the Acatita Valley, the following risks
can be listed (table 3) together with their
resulting risk level.

Table 3
Risks of the activities to which candlestick makers are
subjected

LEVEL
RISK PROB GRAV VALUE C o c

Combustion of spent candelabra
v Exposure to smoke

generated by | 3 3 9
combustion.

v' Exposure to heat
(flames) when
adding and stoking ‘ . 2
fire.

In the extraction process
v' Use of sulphuric

. 2 2 4 Apreciable
acid
v’ Loading and
unloading of
harvested 1 2 2 Marginal
candelilla from the
field.
v Exposure to fumes
generated by | 3 3 9
extraction.
v’ Inappropriate 2 3 6

actions such as

ISSN: 2524-2008
RENIECYT-CONAHCYT: 1702902
RINOE® All rights reserved.

compacting
candelilla.

v/ Constant approach
to the boiling acid | 3 3 ¢
solution.

To the environment

v Generation of
smoke and
suspended 3 2 6
particulate matter
from combustion.

v Generation of
gases due to the | 3 2 6
extraction process.

v" Subsoil
contamination
from acidic
solution runoff
from spent
candelilla.

Apreciable

Source: own elaboration
Proposal for good practice

Given the high level of risk associated with
working conditions, it is essential to implement
measures to protect the health and safety of
workers. Therefore, a number of good practices
designed to minimise their exposure to potential
hazards have been defined.

1. Training workers about the risks

The first step is to instruct the candelilla
workers on all the risks they face when
performing this extraction procedure, from the
use of sulphuric acid, the generation of gases and
fumes, the handling of hot substances,
ergonomic care in loading the material, and the
proper handling of the pailas. Many of them do
have a close idea of the hazards of the process,
but in their need to get a safe paying job, they
disregard its possible harmful effects. The
intention of this work is to assist in giving them
safety tips that will prevent accidents and
minimise the risks they are subjected to, as well
as protecting the environment and maintaining
sustainability.

2. Personal protective equipment

Provide appropriate clothing consisting of safety
boots, trousers and long-sleeved acid-proof shirt.
In addition to personal protective equipment
such as respirator, anti-acid gloves and safety
glasses. With proper instruction, workers will
understand the importance of constant use of
their clothing and equipment, and will see a
reduction in the health problems that many of
them face today due to this work.
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3. Support for extraction conditions

Depending on the candelilla originating from the
Acatita Valley, and depending on the harvesting
season, the procedure can be studied to adapt the
following conditions:

- The optimal concentration of the acid
solution. In order to avoid exposure to
unnecessarily high concentrations that
increase the risks.

To reduce exposure times. By studying the
process, the extraction curve can be
generated as a function of the time exposed
to high temperatures.

- Time at which there is a better extraction.
It is understood that the season affects the
moisture content, and therefore the % of
wax extracted. A study carried out during
different seasons will be able to determine
the months in which the extraction will be
convenient and the best purities will be
obtained, and in turn, better selling prices.

4. Alternative to the extraction process

The use of organic acids as eco-efficient
alternatives in the extraction process has had
better results in increasing the purity of the wax
and is aimed at being a safe process (Aranda-
Ledesma et al., 2022). Studies comparing the
traditional extraction process with sulphuric acid
against another organic acid show that the wax
extracted with citric acid contains polyphenolic
compounds with a higher antioxidant activity
that can be used in food or pharmaceutical
products (Bautista-Hernandez et al., 2021). It
also has the advantage of not emitting toxic
gases and having a better extraction purity
because impurities are reduced by 25% (Rojas
Molina et al., 2011).

5. Sustainable planting and harvesting

SEMARNAT has provided a regulation in
NOM- 018-RECNAT-1999 (Martinez Ballesté
et al., 2020), concerning the sustainable
extraction of natural resources from Mexican
deserts to regulate their extraction.
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The intention is to analyse the current
situation of plant growth, the study of an integral
use of the crop, projecting the variables that
influence its production, such as soil texture,
slopes, environmental temperatures and annual
rainfall (Vargas Piedra, 2020). This, together
with efficient crop distribution techniques in
order to guarantee the existence of candelilla and
generate optimal harvesting conditions.

Conclusions and recommendations

Based on the support to communities focused on
the generation of wax from candelilla, it is
possible to apply good practices to improve their
operating conditions in order to reduce the risks
they face. In this first stage of support, the
following concepts will take care of the health of
the workers and the environment.

1.  Educate workers about the risks of the
process and the forms of protection that
provide personal and environmental
safety. They are the protagonists of the
relevance of this project and their health is
the main intention.

2. Through governmental support, support
them with safety equipment (clothing,
footwear and respirators) for personal
protection, which will be reflected in the
health of the workers.

3. Atal later stage, the extraction process will
be studied in order to optimise the use of
the acid extractor, the conditions such as
temperature and concentration, with the
aim of providing insurmountable
conditions and not exposing the workers
unnecessarily.

4.  Depending on the species harvested in the
Acatita Valley, study the possibility of a
different acid extractor to minimise risks
and increase the percentage of wax
extraction, improving its purity and
refining, directly affecting the economic
recovery of the process.

5. From the sustainable planting and
harvesting of the plant, it facilitates the
proximity of the plant, its adequate
exploitation and optimises the harvesting
conditions to reduce the problems not only
of transportation, but also to guarantee the
conservation of the plant.
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Abstract

This article reviews the literature on Atrtificial Intelligence (Al) and its application in small and
medium-sized enterprises, focusing on how they can integrate Al to optimize business processes.
Unlike applications (Apps.), Al enables machines to perform tasks that require human
intelligence, such as learning and decision-making. The integration of Al into applications has
revolutionized technology, enabling customization and efficiency in services. Al offers benefits
such as personalized recommendations, virtual assistants, voice recognition, and language
translation. Additionally, key authors are mentioned who provide foundational theoretical
frameworks for understanding Al. The adoption of Al in small Mexican businesses presents
challenges such as technology investment, data privacy, and workforce transformation. However,
Al can drive efficiency and competitiveness for these companies. Ethical and social concerns are
also addressed.
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Resumen

Este articulo revisa la literatura sobre la Inteligencia Avrtificial (1A) y su aplicacion en pequefias
y medianas empresas, enfocandose en como estas pueden integrar la I A para optimizar procesos
comerciales. A diferencia de las aplicaciones (Apps.), la IA permite a las maquinas realizar tareas
que requieren inteligencia humana, como el aprendizaje y la toma de decisiones. La integracion
de IA en aplicaciones ha revolucionado la tecnologia, permitiendo la personalizacion y la
eficiencia en los servicios. La IA ofrece beneficios como recomendaciones personalizadas,
asistentes virtuales, reconocimiento de voz y traduccién de idiomas. Ademas, se mencionan
autores clave, quienes proporcionan marcos teéricos fundamentales para entender la IA. La
adopcion de IA en los pequefios negocios mexicanos presenta desafios como la inversién en
tecnologia, privacidad de datos y la transformacion de la fuerza laboral. Sin embargo, la IA puede
impulsar la eficiencia y la competitividad para estas empresas. También se abordan
preocupaciones éticas y sociales.
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Introduction

The aim of this article is to review the literature
related to Artificial Intelligence (Al), to
investigate the concept and its relationship with
companies, so that future research can define
how small and medium-sized companies can
include in their business plans an application that
facilitates their business processes.

Among the benefits that stand out is the
idea of observing the importance of Al in
business, its impact on organisations and how its
use can be oriented towards marketing,
specifically in micro and medium-sized
enterprises (MSMES) in Cancun, Quintana Roo.

In this sense, first, the difference between
application (App) and artificial intelligence (Al)
will be pointed out, in order to learn more about
its uses in the business environment. An App is
a software programme designed to perform
specific tasks or functions on an electronic
device, such as a mobile phone. It can have
various  purposes, such as facilitating
communication,  performing  calculations,
managing information, among others, according
to (Rueda et al., 2021).

On the other hand, (Al) refers to the
ability of machines to carry out tasks that
normally require human intelligence, such as
learning, perception, reasoning and decision
making, in this sense, an application can use it if
it incorporates algorithms or systems that allow
it to learn, adapt and make decisions
autonomously.

Development of sections and subsequently
numbered sections of the article

According to Sanabria et al., (2023), the term
‘Artificial Intelligence’ was coined by John
McCarthy in 1956 during the famous Dartmouth
Conference, considered the official starting point
of the discipline. McCarthy, along with other
pioneers such as Marvin Minsky, Nathaniel
Rochester and Claude Shannon, proposed to
explore the possibility of creating machines
capable of simulating human learning processes.
Since then, Artificial Intelligence has evolved
significantly, going through several waves of
enthusiasm and technical challenges, and has
profoundly impacted fields such as computer
science, robotics, linguistics and neuroscience,
among others.
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As pointed out by Arenas et al. (2023),
Al is a field of computer science that seeks to
develop systems capable of mimicking human
cognitive processes, while an application is a
tool with specific functionalities for users, in this
sense, the use of Al in applications has
revolutionised the way people interact with
technology.

Similarly, thanks to Al, apps learn
autonomously to adapt to user preferences and
perform tasks more efficiently, and have even
been created in a more personalised way,
offering recommendations, virtual assistance,
voice recognition and language translation,
among many other advanced functionalities. It
has also allowed applications to become more
powerful and versatile, significantly improving
the user experience, (Herman, 2019).

Russell & Norvig (2016), meanwhile,
address a wide range of topics, from machine
learning to logical reasoning, and provide a
fundamental ~ conceptual  framework  for
understanding artificial intelligence as a whole.
This work is widely recognised in the academic
and professional community as an important
reference in the field of Al. Its comprehensive
and detailed approach makes it essential reading
for those interested in further study.

In this sense, it is highlighted that Al
research covers diverse topics, from cognition
and computation to reinforcement learning and
speech recognition; in this context, reference is
made to Domingos (2015), on the relationship
between cognition and computation, and how
neuroscience methodologies and theories can
help Al research.

Domingos' (2015) proposal for a unified
approach to Al and suggestion on the application
of neuroscience in research are examples of how
different perspectives are addressed and
interdisciplinary connections are sought to
advance the development of Al.

Similarly, Hassabis et al. (2017) propose
a neuroscientific approach to understanding and
designing Al algorithms, in particular for
reinforcement learning.
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The adoption of Al in businesses brings
with it a number of challenges, such as
investment in technology infrastructure, data
privacy and security, workforce transformation
in terms of skills and knowledge, and the need
for a business culture that is conducive to
innovation. Therefore, companies will need to
carefully evaluate the costs and benefits
resulting from the implementation of this
technology, (Tenes, 2023).

Some of the main applications of Al,
according to Rodriguez et al., (2024), include:

Personalised  recommendations: Al
makes it possible to analyse user behaviour and
preferences in products, services and content,
among others.

Virtual assistants: powered by Al, such
as Siri, Alexa, Google Assistant, among others,
offer interactive advice and answers to queries.
Voice recognition: allows users to interact with
devices and applications using voice commands,
facilitating communication and interaction.

Language translation: Al systems can
translate  automatically and  accurately,
facilitating  global ~ communication  and
information accessibility.

These advanced functionalities are
possible thanks to the development of different
approaches and methodologies in the field of Al,
such as machine learning, natural language
processing and computer vision, (Andrade,
2023). It is worth noting that, although there is
no research on the ages of people who mostly use
Al, itis used in a general way, as its application
covers a wide range of fields and sectors; from
young students using virtual assistants for school
assignments, to professionals and elderly people
who can benefit from voice recognition
applications to facilitate their day-to-day lives,
(Alvarado & Llerena, 2022).

Similarly, the countries with the greatest
use of Al are those that have invested
significantly in research and development in this
field, such as the United States, China, Japan,
Germany and the United Kingdom; these nations
have leading technology companies that use Al
in a wide range of applications, from virtual
assistants to autonomous vehicles and
personalised recommendation systems.
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On the other hand, the largest number of
Al users are currently end consumers who use
apps and services in their daily lives; they benefit
from advanced features such as personalised
recommendations on streaming platforms,
virtual assistants on mobile devices, voice
recognition in search apps and real-time
language translation.

Al has revolutionised the business
landscape in recent decades, transforming the
way organisations operate, make decisions and
engage with their customers. This impact has
been felt in a variety of areas, from process
automation to personalisation of services,
leading to significant increases in business
efficiency and competitiveness.

While there are challenges and concerns
associated with its adoption, the potential of Al
to drive efficiency, productivity and innovation
in businesses is undeniable.

Its use in organisations has been a topic
of growing interest in recent years. From its
beginnings in the past decades to its application
today, Al has experienced exponential growth,
(Calle et al., 2024).

The evolution of Al, as well as
globalisation, forces companies to be more
innovative and to renew themselves
continuously, in order to adapt to the new era of
digital transformation, to continue growing and
to be more competitive in any sector, (Lledo et
al., 2021, p. 320).

Paraphrasing Pérez (2020), the use of Al
in business has its roots in the 1950s, when the
potential of computers to perform tasks that were
previously carried out through the knowledge
and experience of employees began to be
explored.

Over the following decades, techniques
such as machine learning and natural language
processing were developed, which expanded the
capabilities of Al in business, (Brynjolfsson &
McAfee, 2014).

In this early period, the first attempts at
Al implementation focused on the development
of expert systems, which were computer
programs designed to replicate the knowledge
and experience of human experts in specific
domains, (Jackson, 1998).
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In this sense, Ramirez et al., (2022) infer
that computational systems relied on predefined
rules and formal logic to make decisions, and
although they were limited in their ability to
adapt to new situations, they laid the
groundwork for future advances in the field of
Al.

Heredia et al. (2022) argue that another
important aspect of Al's impact on businesses is
its ability to drive innovation, as it allows
organisations to analyse data faster and more
efficiently.

Davenport & Ronaki (2018), meanwhile,
mention that Al has had positive relevance in
companies, improving operational efficiency,
decision-making and personalisation of services.
For example, through advanced data analytics, it
provides valuable insights that help
organisations make more informed and strategic
decisions. In addition, Al enables companies to
offer highly personalised products and services,
which improves customer experience and
increases brand loyalty, (Ruiz, 2012).

Al has enabled the automation of
repetitive and rule-based tasks, which has
increased efficiency and reduced operational
costs, (Brynjolfsson & McAfee, 2014). By
predicting future demand and optimising
inventory management, Al helps reduce costs
and improve efficiency in the supply chain,
(Campos, 2020).

Through advanced data analytics, Al
provides valuable information that helps
businesses make more informed and strategic
decisions, (Davenport & Ronanki, 2018), which
is reiterated with the contribution of Perez
(2020), who mentions that Al allows businesses,
to offer highly personalised products and
services, which improves customer experience,
increasing brand loyalty, allowing them to have
better productivity and significant competitive
advantage in the market.

Regarding the negative impacts that Al
has generated in organisations, they underline
the importance of addressing not only technical
and business aspects, but also ethical and social
considerations to ensure that its implementation
is beneficial for society as a whole.
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In this context, Frey & Osborne (2017)
mention that the consequences of the use of Al
in business relate to the automation of processes,
which has led to the obsolescence of certain jobs,
raising concerns about workforce displacement
and job loss.

However, the impact of Al on
commercial organisations has evolved from
automating repetitive tasks to product
customisation and supply chain optimisation. As
the technology continues to advance, it is likely
to continue to transform the way businesses
operate and engage with their customers, (Frey
& Osborne, 2017).

On the other hand, the implementation of
Al may widen the gap between highly skilled
workers who benefit from the technology and
those with less in-demand skills who risk being
marginalised, (Bessen, 2020).

Similarly, the use of Al raises ethical
concerns about data privacy and algorithmic
bias, especially when used in applications such
as credit or hiring decision making (Jobin, et al.,
2019), and according to Calle et al., (2024), there
is a risk of over-reliance, which could make
companies vulnerable to technical failures and
cyber-attacks.

On the other hand, algorithmic bias can
have negative consequences for businesses such
as reputational damage, leading to lawsuits and
damaging customer trust, as stated by Piedra
Alegria, (2023), is a major challenge that
organisations need to address when
implementing it.

Al has been a catalyst for change in the
business environment, providing new ways to
increase efficiency, improve decision-making
and personalise the customer experience,
however, it also presents significant challenges
in terms of employment, ethics and security. To
address these challenges, organisations need to
adopt a balanced approach that combines
technological  innovation  with  careful
consideration of its ethical and social
implications.
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Methodology

This study focused on interpretative qualitative
design and is a critical compilation of various
types of researched texts on the topic of Al,
which, in written form formalise the cognitive
process of enquiry, through the reading of a
bibliography found during the investigation of
the problem, topic and contexts.

It should be noted that the aim of this
article is to investigate the concept and its
relationship with companies, so that, in future
research, it will be possible to define how small
and medium-sized corporations can include in
their business plans an application that facilitates
their business processes.

The categories chosen for the research
were: history of the concept, origin, background,
definition of the concept and conceptions.

In the first instance, the planning and
design of the research, search, selection,
organisation and arrangement of information
sources were carried out, followed by the
management and analysis of the documentation,
to conclude with the formalisation and drafting
of the article.

Conclusions

Al has radically transformed the way companies
operate and make decisions at a global level.
Taking up the words of Leén P. (2023), in
Mexico, the integration of Al in small businesses
is an area that is still in the process of evolution
due to lack of resources or lack of knowledge of
the use of such tools.

In fact, Al can be particularly valuable
for small businesses that do not have the
financial and human resources to invest in more
advanced technologies. One of the ways in
which Al is being applied in Mexican small
businesses is through process automation.

Calle et al. (2024) mention that by 2027,
25% of companies will rely on chatbots to serve
their customers. Therefore, every organisation
should be alert to this new era and be aware of
the leaders in Al that will provide advanced
solutions to make business operations more
efficient and improve profitability.
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Another way Al is being applied in small
Mexican businesses is through data analytics.
For example, e-commerce company Mercado
Libre uses machine learning algorithms to
analyse sales data and provide recommendations
to sellers to improve their marketing strategies
(Mercado Libre, 2020). This not only helps
sellers to increase their sales, but also allows
them to make informed decisions about their
business.

The efficiency of machines versus
humans is one of the great advantages of Al in
organisations. As mentioned above, Al-powered
devices perform better than humans in specific
activities. Al devices can operate at all times and
serve multiple people at the same time which
means a competitive advantage when compared
to the rest of the companies, (Andrei, 2020).

Al is at the heart of this revolution, Tenés
(2023) argues that this technology is reshaping
sectors from healthcare to finance, making it a
fundamental element for any organisation
wishing to remain competitive. To survive and
thrive in the era of constant change, businesses
must adapt to Al, a process that brings with it
challenges, constraints and challenges, but also
enormous opportunities.

Despite the advantages that Al offers
Mexican small businesses, there are certain
challenges that must be overcome. The lack of
infrastructure and financial resources can hinder
the adoption of Al in these companies, and the
lack of knowledge and skills in Al can be a
challenge for small organisations that lack
technology expertise.

In conclusion, Al is being applied in
small Mexican businesses in a significant way.
Process automation, data analytics and
automation of administrative tasks are some of
the ways in which Al is being used. Although
there are challenges that need to be addressed,
Al can be a valuable tool for small Mexican
businesses looking to improve operational
efficiency, reduce costs and increase
productivity.
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Abstract

Training should not only be seen as an obligation of the company, it is essential to analyze the
impact for the growth of both the company and the employees, and an essential factor is
organizational innovation, therefore, it is necessary to face resistance both of the company as well
as the employees and invest in it. The main objective of the study is to analyze the influence of
training as a strategy to promote organizational innovation in private sector service MSMEs; for
which a non-experimental quantitative research of a transectional type was carried out; with
probabilistic sampling, having a sample of 132 MSMEs. Obtaining as the main result the
regression and correlation analysis that was carried out shows a positive and strong relationship
between the variables analyzed, which demonstrates that training helps to promote organizational
innovation in MSMEs.

Resumen

La capacitacion no solo debe verse como una obligacion de la empresa, es fundamental analizar
el impacto para el crecimiento tanto de ésta como de los empleados, y un factor esencial es la
innovacion organizacional, por lo tanto, es necesario hacer frente a la resistencia tanto de la
empresa como de los empleados e invertir en esta. El objetivo principal del estudio es analizar la
influencia de la capacitacion como una estrategia para impulsar la innovacion organizacional en
las MiPyMEs de servicios del sector privado; para lo cual se realizé una investigacion cuantitativa
no experimental de tipo transeccional; con un muestreo probabilistico, teniendo una muestra de
132 Mipymes. Obteniendo como principal resultado el andlisis de regresion y correlacion que se
realizd se muestra una relacion positiva y fuerte entre las variables analizadas, lo cual demuestra
que la capacitacion ayuda a impulsar la innovacién organizacional en las MiPyMEs.
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Introduction

A strategy refers to the procedure through which
decisions are made in a given scenario with the
aim of achieving one or more goals. According
to Contreras (2013) comments that, in everyday
life, this term is used to indicate that an
individual is competent to think about every step
he or she takes. It is known that within
organisations there are four resources of utmost
importance for its proper functioning, and these
are under the control of the organisation, so they
contribute to the achievement of the objectives,
which are: human resources, material resources,
financial resources, and technological resources.
Human resources are a key factor for
organisations.

Training is a key strategy to boost
organisational innovation, as it allows
employees to acquire new skills, knowledge and
competencies that are fundamental to develop
new ideas and innovative solutions. The Federal
Labour Law (2019) states that training in
Mexican companies has to be focused on
internal innovation processes, in order to raise
the quality of the services, goods and products
offered, and also states that it has to be provided,
designed and developed under national
standards of control and quality.

The Oslo Manual (2018) provides two
types of information; guidelines for collecting
and interpreting information on innovation, and
indicators to compare performance across
countries.

The International Labour Organization
(ILO), show us that ‘about one hundred thousand
people die each year in the world due to
occupational hazards, hence the importance of
having structured programmes and trained
personnel to carry out the procedures properly
assigned’ (Coronel, 2010, p.71), this leaves more
than one hundred thousand families without the
livelihood of the head of the family, giving
opportunity to increase the rates of violence in
the country, region or context where it develops.
The aforementioned is a permanent reminder of
the fundamental role of knowing how to know,
that is, training as such, which is related to
results in productivity, innovation and health and
safety (Ruiz & Diaz, 2017).
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One of the main problems faced by
companies worldwide in terms of training is the
lack of resources, both economic and human,
they do not have enough budget to invest in
training programmes and, therefore, they cannot
offer their employees the necessary tools to
improve their skills and knowledge. In addition,
there is often not enough or not enough trained
staff to design and carry out quality training
programmes, which can limit their effectiveness
(Abdala, 2009), another limitation in companies
is that they implement training programmes, but
do not follow up adequately to measure their
effectiveness. This means that they cannot
evaluate whether the programme is working as it
should, which can lead to a waste of resources
and time in training that does not produce
significant results (Tanoira & Canton, 2011); as
if that were not enough, there are companies that
are still not up to date with modern technologies
and cannot implement training programmes
online or using digital tools (Rodriguez &
Morales, 2008). Pomar et al. (2014) mention that
micro, small and medium-sized enterprises
(MSMEs) face barriers that limit their ability to
innovate and, therefore, their competitiveness
and growth.

Therefore, the following question arises:
How does training influence organisational
innovation in MSMEs in the private service
sector?

It is important for companies to take
measures to solve these problems and to be able
to offer quality training programmes that allow
them to improve the productivity and efficiency
of their workers. Effective staff training, the
promotion of a financial and innovative culture,
and adequate knowledge management are key
factors in fostering an innovative environment in
enterprises, taking into account the
entrepreneurial and leadership skills of their
owners.

In this order of ideas, the need to analyse
the influence of the training process as a strategy
to promote innovation within a company
becomes evident, as it provides us with the
benefits to respond to the demands and changes
of the context, as well as to the organisational
needs necessary to achieve business success and
become synonymous with competitiveness,
vanguard and national innovation.
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It is important to mention that in Mexico
different actions have been carried out to ensure
innovation within companies, for which the
programme for the modernisation of technical
education and training (PMETYC) was created
in 1993, with which new production schemes
and technological advances are faced, allowing
the implementation of innovation through
updated training courses in Mexico, modernising
and maintaining current forms of training to
innovate in Mexican companies (Sanchez,
2007).

Training is an essential tool to achieve
technological and financial progress within a
company, as it is the one that will set the pace of
the implementation of this process and relearn
about the course of action (Pérez, 2016, p.4).
When the employee achieves the fulfilment of
their objectives for which they were trained, job
satisfaction is fulfilled, in such a way that they
feel important, useful and somehow successful’
(Zapata & Grisales, 2017).

The aim of the study is to analyse the
influence of training as a strategy to boost
organisational innovation in private sector
service MSMEs.

Methodology

The research is quantitative non-experimental of
a transectional type as data collection was
carried out at a single point in time, and the scope
it has is explanatory as it seeks to explain cause
and effect relationships between variables and
correlational as it focuses on determining and
analysing the statistical relationship between
variables, without necessarily establishing a
direct causal relationship. The aim is to
determine whether there is an association
between variables and, if so, the strength and
direction of that association (Hernandez et al.,
2014).

The objects of study were all micro,
small and medium-sized private sector service
enterprises (MSMEs) located in Ciudad
Obregon, Cajeme, the second most populated
city in the state of Sonora. The people in charge
of answering the instrument were: the owner of
the company, the manager and employees in
general.
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Taking into account that, in Cd.
Obregon, there are around 16,526 companies, of
which 8,206 are dedicated to providing public
and private services, and 5072 of them are micro,
small and medium-sized private sector service
companies, occupying 30.69% of the total
number of companies in Cd. Obregén (INEGI,
2020).

Probabilistic sampling was considered,
which includes systematic sampling. The search
that yielded the INEGI website, taking into
account micro, small and medium-sized private
sector service enterprises. Geographical area:
Ciudad Obreg6n, Sonora, Mexico. Results
found: 5072 MSMEs in private sector services.

To calculate the n (sample size), the
following formula was used:

N * (Z)Z* (S)Z

n=
(d)>*(N-1) + (2)* * (s)?

% Error Leve_l of | Z-value calculated in the

confidence tables
1 99% 2.58
5 95% 1.96
10 90% 1.645
% Value d
90 0.1
95 0.05
99 0.001

Therefore, the sample selected was 295
micro, small and medium-sized service
enterprises in the private sector. However, it is
worth mentioning that the instrument was only
applied to 132 MSMEs, because 105 of them did
not want to participate in the study, 37 were not
located at the address registered in INEGI and 21
did not exist at that time.

Table 1
Descriptive values of the subjects

Sex Total |Company size

number
. of Micro Small Mediana
Occupation ;e bersonsft - 1011 - 5051 — 100

respondemployees [employees fempleados
ents
Owner 41 45 86
Manager 4 [0 4 120 6 companies
Employee (18 [24 42 companies 6
companies

Source: own elaboration.
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In the study 63 were men and 69 were
women, and they were also classified according
to their size, resulting in 120 micro, 6 small and
6 medium-sized companies, of which 65% were
answered by the owner of the company, 4% by
the manager and 31% by the employees working
in the company (table 1).

For the development of the instrument,
the 4-stage model proposed by Chiavenato
(2017) for training was taken as a reference, as
well as the guide for the collection, interpretation
and analysis of innovation proposed by the Oslo
Manual (2016).

The first part of the instrument is the
socio-demographic data of the company; the
second is linked to the independent variable
training with the dimensions detection of
training needs; training programme to meet the
needs; implementation and execution of the
training programme, and evaluation of the
results. It is made up of 32 items.

The third part focused on the dependent
variable organisational innovation, with the
dimensions, organisational activities; activities
for internal and external relations, commercial
activities and business practices; activities
focused on human resources; and technological
activities. With a total of 40 items.

The instrument was constructed on a
Likert-type scale with five points where 1
(Never), 2 (Almost never), 3 (Undecided), 4
(Almost always) and 5 (Always), i.e. high scores
reflect the highest level of agreement. Once the
instrument was constructed, a pilot test was
conducted.

SPSS (Statistical Package for the Social
Sciences) was used to process the data; as can be
seen in Table 2, a Cronbach's Alpha above .700
was obtained in most of the dimensions, which
according to Oviedo and Campo-Arias (2005) is
considered an acceptable value.
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Table 2
Construct reliability

Variabl Dimension Alfa de | No. De
e Cronb | elemen
ach tos
Training | 1. Detection of training | .711 8
needs

2. Training programme | .926 8
to meet needs

3. Implementation and | .835 8
execution of the
training programme

4. Evaluation of results | .852 8

Organisa | Organisational .852 8
tional activities

innovati | 2. Activities for .848 8
on internal and external
relations

3. Commercial .928 8
activities and business
practices

4. Activities focused 871 8
on human resources

5. Technological .947 8
activities

Source: own elaboration.

Once the reliability of the instrument was
obtained, it was applied by means of Google
Forms.

Results

The results obtained from the regression analysis
carried out in order to verify the relationship
between the variables studied are presented
below.

Correlation of the variables

When performing a linear regression, the first
thing to determine is the correlation coefficient
to see if there is an association between the
variables studied. As a result, the correlation
between the variables of training and
organisational innovation can be seen in table 3.
Also, it is worth mentioning that it was analysed
using Pearson's correlation coefficient, which is
a measure of the strength and direction of the
linear relationship between two continuous
variables, and also the variables analysed are
numerical.
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Table 3
Correlations between training and innovation

Variable_ Variable_
Training  Innovation

Correlation 1 719%*
Variable_ Correlation .000
Training  Sig.

(bilateral) 2 132

N T719** 1
Variable_  Sig.

Innovation (bilateral) 000
N 132 132

Note: **Correlation is significant at the 0.01 level (2-
tailed)
Source: own elaboration

Pearson's correlation was .719 which
indicates a strong positive correlation between
the variables analysed, since the closer the value
is to 1, the stronger the positive linear
relationship between the variables. Furthermore,
training is shown to be a significant variable as
its significance is 99.99% (1 - 0.000), which
makes it possible to run the linear regression
analysis. Table 4 shows the coefficients from
which a positive relationship between training
and innovation can be identified, therefore, for
each increase in training by one unit on the
Likert scale, organisational innovation will
increase by 1.471.

Table 4
Coefficients

Coeficientes no Standardised Collinearity

estandarizados coefficients statistics
Model

Standard

B error Beta t Sig. _ Tolerancia _ VIF
(Constant)  -67.816  15.880 -4.270  .000
Variable 1.0
Training 1.471 125 719 11.799 .000 1.000 00

Source: own elaboration

According to Dagnino (2014) in linear
regression analysis, the values of the "R™ and the
"R-squared™ provide information on the quality
of the model fit, but there are no specific values
that must be met to consider a model good or
bad. It is important to note that the precise
interpretation of these values depends on the
context of the analysis and the nature of the data
(table 5).
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Table 5
Summary of the model®

Model R R R Error Durbin-
square  Square Standard ~ Watson
adjusted of the
estimate
1 7192 517 513 31.483 1.437

a. Predictors: (Constant), Variable Training
b. Dependent variable: Innovation variable

Source: Own elaboration

Therefore, it can be said that the R shows
a coefficient of .719, i.e. there is a high
relationship between the variables, and the R-
squared indicates that based on the model the
independent variable which is training has a
capacity of 51.7% to explain innovation in
companies, which can be said to be a good model
with an average acceptance for cross-sectional
studies (one moment in time) considering that
only one variable is used, so it is very possible
that this value could increase if more variables
were added to the model.

Finally, the assumption of normality of
errors was made, which is one of the key
assumptions in regression analysis. This
assumption states that the errors or residuals of
the regression should be normally distributed,
i.e. follow a normal probability distribution. The
errors are the differences between the observed
values and the values predicted by the regression
model.

For this analysis it is worth mentioning
that the Skewness is the asymmetry indicator
used by Eviews which allows to establish the
degree of symmetry of the distribution, in this
case the coefficient was less than 0, which
indicates a negative asymmetric distribution
(elongated to the left).

Based on the test generated by Eviews
for the evaluation of the assumption of normality
of the errors, the Jarque-Bera indicator is
observed, which is composed of the Skewness
and Kurtosis, resulting in the acceptance of the
null hypothesis (the residuals have a normal
distribution) because the probability is above
0.05 (significance of 95%). In other words: the
null hypothesis that the residuals have a normal
distribution is accepted at the 95% significance
level.
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Kurtosis characterises the degree of
flattening or peakedness of the distribution, in
other words, the degree of concentration of the
data in the central zone. The value of the
indicator is 2.35 (for values less than 3 which
results in a platicurtic shape (a slightly flat
shape) (Garcia, 2019). From the above, it can be
concluded that one has a normal distribution that
IS not swoopy but slightly more elongated,
therefore, the normal distribution is negative
asymmetric and platicurtic.

The findings indicate that there is a
strong positive correlation between the two
variables analysed, which are training and
organisational innovation, and the regression
analysis shows the explanatory relationship
between them, which indicates the importance of
training as a strategy to promote organisational
innovation in MSMEs. When comparing the
results obtained with the existing literature, a
consistency was found that demonstrates the
positive influence of training on organisational
innovation.

There are some studies that can be
compared with this research, Garcia, Lopez and
Gonzélez (2018) its purpose was to know the
impact of training on the innovation process,
which focuses on analysing the relationship
between training and innovation in micro, small
and medium-sized enterprises (MSMES) in the
service sector and has as its main objective to
investigate how the training of employees in
service MSMEs influences their ability to carry
out innovative practices in the organisational
context.

It finds evidence that employee training
in MSMEs has a positive impact on the
innovativeness of these organisations. The
article mentions that companies that invest in
training programmes for their employees tend to
be more innovative and have better business
performance compared to those that do not.

According to Pérez, Martinez and
Ramirez (2016) analysed how training can
influence the innovativeness of these
organisations. The results of this research
provided evidence that training has a significant
influence on the innovativeness of service
MSMEs.
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It is clear that organisational leadership
has a strong influence on knowledge
management as well as innovation, which can
lead to the success of SMEs in various aspects,
in addition to product innovation, as well as
service, which is crucial with customers
(Sonmez, Kalaycioglu & Adiguzel, 2024).

The SME is as important in the country
as in many others where it is also the generator
of employment, the triple helix model, seeks a
synergy between business, education system and
government; Armas et al. (2024) mentions that
innovation can be greatly boosted under such a
model, an example of this is in the Philippines
where MSMEs that have included innovation
increased from 40% to 75%, this with the help of
the synergy made by the experts of the triple
helix.

A fundamental aspect to pay attention to
by small and medium enterprises is technology,
since the influence it exerts on the organisation
can lead to success; this is why not only SMEs
should focus on market innovation, but also on
technological innovation (Mawardi,
Nusbantoro, Utami, Endhiarto & Apriliana,
2024).

In this regard, according to Akinwale and
Alshraim (2024) most of the MSMEs in Saudi
Arabia that participated in their study do not
invest enough in acquiring technology to
improve their performance and do not link with
universities, which explains the low innovation
capacity of some MSMEs, according to the
authors. As can be seen, the research by
Mawardi et al. (2024) presents how
technological innovation can lead firms to
success, and Akinwale and Alshraim (2024)
present evidence of the limitations of innovation.
So it can be said that training positively
influences and has a significant relationship with
organisational innovation. Therefore, training
can be a valuable strategy in providing people
with the skills and knowledge necessary for
firms to innovate.

Conclusions

The conclusions derived from the results allow
for a better understanding of the role of training
in driving organisational innovation, providing
MSMEs in the private service sector with
reliable evidence on the relationship between the
variables under study.
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The regression and correlation analysis
shows a strong positive relationship between the
variables analysed, which demonstrates that
training helps to drive organisational innovation
in MSMEs.

Training is an effective strategy to boost
organisational innovation, since, through
training, employees acquire new skills,
knowledge and perspectives that allow them to
generate innovative ideas and apply them in the
context of the organisation. In addition, training
should be aligned with the organisation's
innovation needs and goals.

It is important to identify the areas in
which further training is required and to design
programmes that address those specific needs.
This will help maximise the impact of training
on organisational innovation.

Training should not only focus on
technical skills, but also on soft skills and
competencies related to creativity, teamwork
and problem solving. These skills are essential to
foster a working environment conducive to
innovation and the exchange of ideas.

It is also essential to establish a culture of
learning and development in the organisation.
This involves promoting training on an ongoing
basis and providing opportunities for employees
to apply and share the knowledge they have
acquired. In addition, efforts and results related
to organisational innovation should be
recognised and rewarded.

The previous analyses highlight the great
importance and influence of training as a driving
strategy for organisational innovation, because it
provides benefits that enable to cope with the
demands and changes of the environment, as
well as to meet the organisational needs
necessary to achieve business success and
become synonymous with competitiveness,
leadership and innovation at the national level,
by investing in training, MSMEs can strengthen
their  innovation capacity and remain
competitive in a business environment.
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Abstract

This article presents the application of an agile methodology in the
development of a business resource management system, whose main
objective is to optimize the management of daily activities, resources and
internal processes. The SCRUM methodology was applied, divided into
four sprints: First, planning, where the tasks and priorities were defined.
Second, development, in which the team worked on implementing
features using C#, React, and Ant Design, according to the backlog. The
third sprint was the review, where feedback is obtained to identify
improvements. Finally, the retrospective where the performance was
analyzed and adjustments proposed for the following sprints. The
contribution of this development is crucial for the company, since it
improves operational efficiency and facilitates informed decision-
making, through the creation of catalogs and functionalities that optimize
the management of internal processes.
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Resumen

En este articulo se presenta la aplicacién de una metodologia agil en el
desarrollo de un sistema sistema de gestion de recursos empresariales,
que su objetivo principal es optimizar la gestién de actividades diarias,
recursos y procesos internos. Se aplicé la metodologia SCRUM, dividida
en cuatro sprints: Primero, la planificacién, donde se definieron las tareas
y prioridades. Segundo, el desarrollo, en el que el equipo trabajé en la
implementacién de funcionalidades usando C#, React y Ant Design,
segun el backlog. El tercer sprint fue la revisién, donde se obtiene
retroalimentacion para identificar mejoras. Finalmente, la retrospectiva
donde se analiz6 el desempefio y propuso ajustes para los siguientes
sprints. La contribucién de este desarrollo es crucial para la empresa, ya
que mejora la eficiencia operativa y facilita la toma de decisiones
informadas, mediante la creacion de catdlogos y funcionalidades que
optimizan la gestion de los procesos internos.
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Introduction

In today's business landscape, effective resource
and process management is critical to the
success and sustainability of companies. A
particular area of focus is the development and
implementation of robust software solutions that
optimise operations and improve efficiency.
This is especially relevant in industries such as
agriculture, where complex processes demand
sophisticated management systems. The
importance of this effort is underscored by the
growing demand for integrated software
platforms that can handle various aspects of
business management in a seamless manner.
According to a Gartner research report,
‘Forecast:  Enterprise  Software = Markets,
Worldwide, 2021-2027, 4Q21 Update’,
published in June 2023, the global market for
enterprise management solutions is projected to
grow at a compound annual growth rate of 13%
during the period 2021-2027.

In this context, the present project
focuses on the development of an Enterprise
Resource Planning (ERP) system specifically
designed for a company specialising in the
manufacture of poultry products. The ERP
system is designed to address the specific needs
of the agricultural sector by providing
comprehensive tools to manage daily activities,
resource allocation and process optimisation. An
ERP is described as ‘an integrated information
system that supports most transactions in an
organisation’ (Klaus, Rosemann, & Gable, 2000,
p. 141).

What distinguishes this project is its use
of the Scrum methodology, a flexible, iterative
approach that emphasises collaboration and
adaptability. This methodology is defined as ‘a
framework within which people can address
complex adaptive problems while delivering
products of the highest possible quality’
(Schwaber & Sutherland, 2017, p. 3). By
employing Scrum principles, the development
process becomes more responsive to changing
requirements and  ensures  continuous
improvement throughout the project lifecycle.
The added value of the ERP project lies in its
customised approach to address the unique
challenges faced by agricultural businesses.
Unlike generic ERP solutions, this system is
designed to adapt to the complexities of poultry
production, offering specialised functionalities
and modules.
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Ultimately, the goal of this project is to
deliver a comprehensive ERP solution that
empowers the company to optimise its
operations and improve its competitiveness in
the marketplace.

In short, without ERP, there is a
significant obstacle to the growth and
sustainability of the poultry business. The
company faces challenges in terms of
operational efficiency, financial management,
supply chain and market adaptability. The
implementation of an ERP system can be
presented as an opportunity to provide a
comprehensive solution and address these
challenges to improve the efficiency,
competitiveness and adaptability of the business.

The poultry business faces significant
challenges due to the absence of an enterprise
resource planning (ERP) system. This lack
results in operational inefficiencies, lack of
visibility and control over internal processes.
The company experiences difficulties in
coordinating its daily activities, which affects
productivity and product quality. In addition, the
lack of ERP limits the company's ability to
effectively manage its financial resources, which
can result in liquidity problems and difficulties
in making strategic investments.

According to Oracle NetSuite, ‘without
an ERP system, companies can experience
significant inefficiencies, lack of visibility and
control over internal processes’ (Oracle
NetSuite, n.d.). Likewise, the absence of an ERP
system also has a negative impact on the poultry
company's supply chain management.

The company faces difficulties in
monitoring and managing its inventories, which
can lead to stock problems and delays in
delivering products to customers. This lack of
visibility in the supply chain makes it difficult to
make informed decisions and can affect
customer satisfaction and the company's
reputation. It also makes it difficult for the
organisation to adapt to changes in the market.
The company faces challenges in identifying
new business opportunities and adjusting its
strategies according to market demands. Not
having the right tools to analyse market data and
trends limits the company's ability to anticipate
changes and make proactive decisions to remain
competitive.
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Panorama Consulting Solutions
highlights that ‘implementing an ERP can
significantly improve a company's ability to
adapt to market changes and make data-driven
decisions’ (Panorama Consulting Solutions,
2023).

Methodology

Scrum is an agile framework used in software
development to manage projects efficiently and
flexibly. The choice of Scrum as a methodology
for ERP development is based on its ability to
adapt to complex projects that require constant
interaction with the customer and the ability to
respond quickly to changes in project
requirements. In addition, in Scrum, the team
works in short cycles called ‘Sprints’, usually
lasting one to four weeks, during which product
features are developed. Each Sprint begins with
a planning meeting where the tasks to be
addressed are selected and the objectives to be
achieved are set. During the Sprint, the team
meets daily in the ‘Daily Scrum’ to discuss
progress and any impediments that may arise. At
the end of the Sprint, a review is conducted with
the customer for feedback and an internal
retrospective to identify opportunities for
process improvement. This iterative and
incremental approach allows the team to quickly
adapt to changing requirements and consistently
deliver value to the customer. ‘Frequent progress
reviews allow for real-time adjustments to
ensure maximum value is being delivered’
(Atlassian, 2019). The stages for the
development of the system that were performed
in this project are, see figure 1:

SPRINT EYCLE

Figure 1

Stages of the Scrum Methodology
Source: (Atlassian, 2019)
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Each Sprint was dealt with in the
following way:

Phase 1. Sprint planning

In this phase, the development team participated
in meetings with the client to define the Sprint
objectives and select the functionalities to be
developed during the cycles. A detailed work
plan was elaborated and meeting minutes were
defined. After being analysed by the Scrum
Master, the Sprint backlog, which consists of a
prioritised list of tasks to be completed during
the Sprint, was worked on. This backlog was
recorded in Google Docs spreadsheets, which
were shared among the team members.

Figure 2 shows a use case diagram
developed from the backlog in order to capture
the user interaction with the system functions.

Box 2

Figure 2
Use case diagram

Source: Own Elaboration
Phase 2. Sprint Development

During this phase, the development team worked
on the implementation of the selected
functionalities, following the tasks defined in the
Sprint backlog. The development is carried out
using the C# programming language and
EntityFramework in the case of the system logic,
for the visual part, the React library and the Ant
Design design language are used. According to
Ant Design documentation, 'Ant Design is a Ul
design system for the web, implemented with
React components and aimed at enterprise
applications' (Ant Design, 2023).
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Based on the analysis of the

functionalities, the following domain model was
developed:

Company Configuration

L

' F
Detail Inventory Inventory
bl

o~

‘Warehouss Document

0.*

]

Figure 3

Stages of the Scrum Methodology
Source: Own Elaboration

Figure 4 shows the Entity-Relationship
diagram to represent the tables and relationships
that the database will have before its subsequent
creation.

Company

Id Guid
Name string
Address string
Phone Number string
RFC string
RazonSocial  string
Emal Addess string
GiroNegocio  int
"owas" T
? it has
Inventory l
Id Guid Configuration
Businessd Guid 1d String
peduct siring Businessd string
guantty it Fiscaldata Fiscal data
s double Billing Billing
fiessntationidiGuld Accountancy  Accountancy
Marcald Guid
Qualityld Guid
"detail" T “create” é
Detailed Inventory Document
Id Guid Id Guid
Inventariold Guid Inventariold Guid
Initial Quantity double Typemovement string
QuantityRestantdouble Date datetime
Initial kilos double Outputs Productmovement[]
Remaining kilos double
Figure 4

Entity-Relationship Diagram
Source: Own Elaboration
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Phase 3. Sprint Review:

At the end of the Sprint, a meeting is held in
which the team presents the developed
functionalities to the customer. Feedback is
obtained and improvements or adjustments to be
made in the next Sprint are identified.

Phase 4. Sprint Retrospective:

At this stage, the team is brought together to
conduct a Sprint retrospective. They analyse the
performance and look for ways to improve in the
next Sprints. At the end of the Sprint, the Scrum
methodology work cycle is restarted.

Results

In this phase, some of the main interfaces of the
ERP system are presented, this interface
contains test data and possibly censorship of
some data.

Figure 5 shows the start-up interface of
the system where the user starts to use the
programme. Depending on what is required, the
user can choose to navigate to one of the
catalogues in the sidebar or switch to an already
developed sister system by clicking on the cards
to access the system's functionalities.

Select a work module

Inventory Sales, collection and invoicing Shipments

@)

D
=

Budget

Figure 5
Start-up interface

Source: Own Elaboration

Figure 6 shows one of the most important
catalogues of the system, the Companies
catalogue. It has all the functionalities of a
CRUD; create, read, update and delete.
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Icubadern

Figure 6

Companies catalogue interface
Source: Own Elaboration

Figure 7 shows the interface where the
companies that have a relationship with the
client are registered, certain data must be
specified, such as the RFC, company name,
commercial name, e-mail address, company's
line of business, among other data.

Agregar empresa < Rogresar

Datos fiscales

=]

@

B

,,,,,,,

@

Teléfonos

Tipo Nimero de tekifono Extension Estotus

) P B D®

Figure 7

Company registration interface
Source: Own Elaboration

Figure 8 shows the interface of a sub-
catalogue of the Companies catalogue, which
registers essential company information for the
operation of more advanced processes. It is
necessary to specify information such as tax
data, invoicing, accounting and contact details of
the company due to the requirement of some
functionalities.

tnpess ¢ Configuracion

EJEMPLO

Figure 8
Company
interface

configuration  sub-catalogue

Source: Own Elaboration
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In figure 9, users with the relevant
permissions can register incoming or outgoing
warehouse documents linked to the company to
which the user belongs, the type of document
must be selected, as well as the type of
movement, the system will load a form
depending on the combination of both data.

[[[[[[

Productos

L - < B w R R < - R = = )

Figure 9

Warehouse movements interface
Source: Own Elaboration

Likewise, figure 10 shows the result of
creating warehouse movements (process seen in
the previous image). In this catalogue, the
warehouse documents created are managed,
either to approve, reject or edit.

Documentos de almacén

B Oz B @

@

Yy P B D®

Figure 10

Warehouse documents interface
Source: Own Elaboration

Finally, figure 11 shows the product
inventory, generated by approving warehouse
documents (figure 10).
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Figure 11

Product inventory interface
Source: Own Elaboration

Discussion and Conclusion

During the development of the customised ERP
system, the importance of adapting to the
continuous and changing needs of the customer
has become evident. This adaptability has led to
the system being subject to a continuous
improvement regime, with the aim of achieving
perfection and meeting user demands in an
optimal way.

One of the main conclusions reached is
that the development of this system has
strengthened the relationship between the
customer and the company. This collaboration is
conducive to the creation of new systems and the
implementation of improvements to existing
systems. This ongoing cooperation not only
ensures the functionality and efficiency of the
current system, but also lays the foundation for
future developments and upgrades that may
arise.

The methodology employed has proven
to be the optimal choice for maintaining high
standards of quality and software development.
An iterative methodology was chosen to allow
adaptation to constantly changing customer
requirements. This approach has allowed for
greater flexibility and agility in development,
ensuring that the system evolves in a manner
consistent with the needs of the end user.

It is important to note that the
development of a customised ERP system has
proven to be a fundamental investment for
companies. Such systems not only optimise the
management of business resources, but also
enable greater operational efficiency and better
decision making.
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By being tailored specifically to the
needs of each organisation, these systems
provide a significant competitive advantage,
enabling companies not only to survive, but also
to thrive in an increasingly competitive and
changing business environment.

In short, the development of a
customised ERP system involves not only the
creation of a technological tool, but also the
building of a solid and lasting relationship
between the client and the company. This
ongoing collaboration, coupled with an iterative
and adaptive development methodology, ensures
that the system not only meets current
expectations, but is also prepared to meet future
challenges.
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