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Abstract 

 

The content of the “Principles of Administration in the face of Artificial Intelligence” addresses the 

integration of artificial intelligence (AI) in the discipline of administration and other areas of knowledge 

taught at the Tecnológico de Estudios Superiores de Valle de Bravo, proposing an ethical and practical 

framework for its implementation. Five fundamental principles are highlighted: social benefit, where AI 

contributes to human and environmental well-being; transparency, which demands clarity in the 

operation of AI systems; responsibility, where it is established that developers must be accountable for 

their creations; equity, ensuring that there is no discrimination in the results generated by AI; and 

participation, promoting the inclusion of stakeholders in the design and use of these systems. The text 

emphasizes the application of AI in different areas of training in the areas of knowledge developed in the 

classrooms of the TESVB. 

 

 

Resumen 

 

El contenido de los "Principios de la Administración ante la Inteligencia Artificial" aborda la integración 

de la inteligencia artificial (IA) en la disciplina de la administración y otras áreas del conocimiento que 

se imparten en el Tecnológico de Estudios Superiores de Valle de Bravo, proponiendo un marco ético y 

práctico para su implementación. Se destacan cinco principios fundamentales: beneficio social, donde la 

IA contribuye al bienestar humano y ambiental; transparencia, que exige claridad en el funcionamiento 

de los sistemas de IA; responsabilidad, donde se establece que los desarrolladores deben rendir cuentas 

por sus creaciones; equidad, asegurando que no haya discriminación en los resultados generados por la 

IA; y participación, promoviendo la inclusión de partes interesadas en el diseño y uso de estos sistemas. 

El texto enfatiza la aplicación de la IA en diferentes ámbitos del quehacer formativo de las áreas del 

conocimiento que en las aulas del TESVB se desarrollan. 
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Abstract 

       

The purpose of this research is to analyze the accounting, economic and financial effects and their impact 

generated by the pandemic in the City Council of the municipality of Jiquipilco; It is worth mentioning 

that health and/or public health factors impact all types of organizations; and public administrations such 

as city councils are no exception. In recent years there have been important changes in the economic and 

financial situation of the municipalities; since each of the assigned items vary according to the conditions 

and characteristics of each location. As is well known, public organizations of this type are autonomous, 

therefore the accounting variations and their financial statements depend on federal items already 

established for said budgets that will be presented later, with tripartite contribution: federal-state and 

municipal government.  Public resources are means of financing that make it possible to finance the 

activities of these economic entities, meet public debt payment obligations or make transfers that other 

areas or levels of government require. 

 
Accounting, economic and financial analysis through the use of a technological tool to 

understand its impact,  in the Treasury of the municipality of Jiquipilco, case study 2022 

     
Objectives  Methodology  Contribution 

     

 

 
 

 

  

 
 

 

City council, pandemic, allocations, financing 

 

Resumen 

  

El propósito de esta investigación es analizar los efectos contables, económicos y financieros y su 

afectación generados por la pandemia en el Ayuntamiento del municipio de Jiquipilco; cabe mencionar 

que los factores sanitarios y/o de salud pública impactan a todo tipo de organización; y las 

administraciones públicas como los ayuntamientos no son la excepción. En los últimos años se han 

generado cambios importantes en la situación económica y financiera de los municipios; ya que cada una 

de las partidas cambian de acuerdo con las condiciones y características propias de cada localidad. Como 

es bien sabido los organismos públicos de este tipo son autónomos por lo tanto las variaciones contables 

y de sus estados financieros dependen de partidas federales ya establecidas para dichos presupuestos que 

más adelante se presentarán, con aportación tripartita: gobierno federal, estatal y municipal. Los recursos 

públicos son medios de financiamiento que permiten solventar las actividades propias de estos entes 

económicos, atender las obligaciones de pago de deuda pública o efectuar transferencias que requieren 

otros ámbitos o niveles de gobierno. 

 
Análisis contable, económico y financiero mediante el uso de una herramienta 

tecnológica para conocer su impacto, en la Tesorería del municipio de Jiquipilco, caso 

de estudio 2022 

     
Objectivos  Methodologia  Contribucion 

     

 

 

 

 

 

 

 
 

 

Ayuntamiento, pandemia, partidas, financiamiento 
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Introduction 

 

It is important to highlight that public administrations such as the municipalities of the State of Mexico 

have gone through accounting, economic and financial processes and crises, a situation that has made 

them vulnerable to their administration, as public policies are currently seeking more and more that these 

public entities tend to be autonomous due to the complexity in the allocation of economic amounts to 

budget items. 

 

In this case, the Jiquipilco City Council is no exception, as we will analyse how its administration 

moved at the time of the public health problem from 2020 to 2022. 

 

The COVID-19 pandemic provoked an exponential impact that triggered an economic crisis from 

local to global administrations, generating a drastic increase in changes in all aspects. 

 

The local public administrations; specifically the City Councils; were seriously affected in terms 

of their organisation and allocation of resources; as the budget amounts allocated by items suffered great 

adjustments; which implied a great challenge for each municipal locality, as they began to give priorities 

to each planned or programmed activity, a situation that started a budgetary imbalance between what was 

planned and what was real; as the requirements and internal administration of these units generated 

variations at the time they were allocated budgets by the state and federal government. 

 

Justification 

 

The challenges that municipal councils face today through their economic models are one of the main 

priorities for such administrations to generate confidence and certainty towards the community. On the 

other hand, they should consider migrating from a very basic organisation and administration to a more 

strategic vision that allows them to face social, natural and public health events such as the last pandemic. 

 

Institutions such as the National Institute for Federalism and Municipal Development (INADEF) 

are working to strengthen municipalities, such as the implementation of the Model of Assistance for the 

fulfilment of the Sustainable Development Goals in Local Government, which seeks to influence a set of 

instruments for the improvement of public management of municipal governments aligned to the 2030 

agenda, seeking at all times the participation and collaboration of actors in national and international 

agenda. 

 

Based on these precepts, it is considered of great importance for local administrations not to omit 

internal mechanisms such as the financial analysis of each of their items, where they seek to be 

foresighted and planners of possible critical conditions they may face and thus minimise their 

vulnerability as public and service institutions. 

 

Definition of the problem 

 

Economic, accounting and financial analysis should be contemplated by local administrations as a tool 

to achieve administrative improvements that allow them to define operational strategies and the best 

allocation of resources according to the needs in the different areas of local administrations; so that 

through this they can improve and have healthy finances within their administration and that this 

condition is reflected in attention and services to citizens. 

 

General objective 

 

Accounting, economic and financial analysis through the use of a technological tool to analyse the impact 

on the Treasury of the municipality of Jiquipilco, case study 2022. 

 

Specific Objectives 

 

a. To know the financial information related to the local administration under study. 

 

b. Analyse the financial information and identify the main items where the items allocated as a 

consequence of the pandemic were applied. 
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c. Concentrate the financial information to identify the economic-accounting impact of the 

pandemic.  

 

Methodology to be developed 

 

In order to meet the objectives set out in the research, a literature review was conducted in different 

primary and secondary sources. 

 

In reference to the methodology, the Analytical-Synthetic method was applied, which according 

to what is argued by (Bernal, 2016); studies facts by breaking down the object of study into each of these 

parts to study them individually (analysis), then integrates each of these parts to study them holistically 

and integrally (synthesis). This method was used to get to know in detail the current state of the different 

theories dealt with in this research and then to order and relate them in a complete way as a whole. 

 

Data collection techniques 

 

In order to approach the theoretical bases, the search and bibliographic review was applied, which refers 

to the written information on the subject of study; where the information recovered and used is gathered 

and discussed in a critical manner. 

 

The technique allows to identify and understand the needs related to the subject of analysis and 

thus to discuss the activities and aspects such as the frame of reference, advantages and disadvantages, 

operational variables of other studies, the analysis of methods and procedures that were selected in the 

process of data collection and transformation used in similar research; also, the bibliographic review in 

original articles, electronic libraries, theses, doctorates including sources of physical consultations that 

allowed to explain the reasons that motivated the choice of the proposal based on aspects of the use of 

the technological tool for the accounting-economic-financial analysis to know the impact on the treasury 

of the municipality of Jiquipilco; case study 2022. 

 

Results 

 

The territorial surface of the Municipality of Jiquipilco is 27,646 hectares, which represents 276.46 

square kilometres, equivalent to 18.16 % of the Region and 1.2 % of the State Territory and its borders 

are: to the north with Jocotitlán, Morelos and Villa del Carbón, to the south with the municipality of 

Temoaya; to the east with the municipalities of Nicolás Romero, Temoaya and Villa del Carbón and to 

the west with the municipality of Ixtlahuaca. Its minimum latitude is 19°28'56‘’ and maximum latitude 

is 19°42'01‘’; minimum longitude is 99°31'33‘’ and maximum longitude is 99°44'28‘’; altitude is 2,750 

metres above mean sea level. Map: Territorial Delimitation of the Municipality of Jiquipilco. 

 

The territorial and administrative organization of the Municipality is integrated by a Municipal 

Head, which is San Juan Jiquipilco or also called Villa Municipal de Jiquipilco, seat of the Town Hall, 

this is integrated by 6 blocks, as well as 15 villages, 14 rancherías and 41 hamlets. 

 

The coronavirus pandemic (COVID-19) generated an unprecedented series of economic, health 

and social consequences worldwide. Since the health emergency was declared in the country (30 March 

2020), the national, state and municipal governments have been forced to adopt numerous health, social, 

economic, urban and other measures to deal with the virus. 

 

In view of the population growth, a gender ratio has been maintained, with 47.46% of men and 

52.53% of women in 2020, for a total of 76,826 inhabitants. 

 

Population growth will pose a policy challenge in that it will be necessary to provide adequate 

services for this growing population. Changes in population will affect the levels and intensity of climatic 

phenomena and their effects on the human population and the economy. 
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Allocation of municipal budgets 

 

Based on the provisions of Article 285 of the Financial Code of the State of Mexico and Municipalities, 

the Municipal Expenditure Budget is conceptualised as the legal, economic policy and expenditure policy 

instrument approved by the Council, in accordance with the proposal presented by the Municipal 

President, which establishes the exercise, control and evaluation of public expenditure of the 

Administrative Units and Decentralised Municipal Bodies, through the programmes derived from the 

Municipal Development Plan, during the corresponding fiscal year. 

 

In another perspective, the budget can be defined as ‘the accounting expression of the 

expenditures for a given period, obtaining the limits of authorisation by the Council to comply with the 

political, economic and social purposes in order to comply with the legal mandate’. 

 

The public budget involves the plans, policies, programmes, projects, strategies and objectives of 

the municipality, as an effective means of controlling public spending, and the different alternatives for 

allocating resources for expenditure and investment are based on them. 

 

Purpose of the Budget 

 

1. To contribute to the positive transformation of the major issues on the public agenda. 

 

2. Contribute to raising the quality of public spending. 

 

3. To plan, coordinate and relate the actions, resources and results of municipal agencies and bodies. 

This relationship must identify the budget allocation with the volumes of activity, which are given 

according to the objectives of budgetary programmes and projects to be fulfilled. 

 

Responsible for the formulation, approval and publication of budgets 

 

The Municipal Treasurer is responsible for drawing up the Expenditure Budget for each fiscal year, in 

accordance with the provisions issued for this purpose, and submitting it to the City Council for 

consideration. 

 

The City Council is responsible for approving the budgets presented by the Municipal Treasurer 

and submitting them to the State Congress for the supervision of their exercise. 

 

The Municipal President is responsible for ordering the publication of the Expenditure Budget 

approved by the City Council in the Official Newspaper. 

 

The Municipal Syndic is in charge of overseeing the correct collection and application of public 

funds. 

 

Discussion 

 

Based on the information described above, we will proceed to analyse the proposed case and identify the 

impact it had on the municipal administration of the Jiquipilco City Council. 

 

Municipalities have their main source of financing through a Budget system, which is 

characterised as an instrument of financial expression that is used to calculate an estimated amount of 

money that will be necessary to face the optimal achievement of municipal objectives, considering all 

the needs that the municipality requires. 

 

The health crisis caused by the SARS-CoV-2 virus was first detected at the end of 2019, 

consequently, due to the interdependence that exists in the economies, the contagions were transmitted 

in a rapid manner in just a few months (Tinaco M. y., 2020). 
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COVID-19 took both the population and government institutions by surprise; two years after the 

official declaration of the pandemic, a heterogeneous panorama was observed in terms of the effects of 

the work of public servants and the greatest impact is on the citizenry; since the demands are more and 

the resources are fewer. 

 

The emergence of COVID-19 exerts a particularly significant pressure on municipal finances, as 

it leads to an increase in spending (new equipment, health and social services, cleaning and sanitation) 

along with a simultaneous reduction in the municipality's own income (property tax, drinking water, and 

civil registry among others that are temporary, such as permits, etc.). 

 

Municipal governments have a notable responsibility in the financing of political sectors that are 

inflexible in their demands (public infrastructure services, recovery of recreational spaces, hospitals, 

health centres and municipal spaces) or were in greater demand during the emergency (housing and social 

services). 

 

The emergency accentuated long-standing problems with finances, such as an insufficient budget, 

but also brought other challenges such as income instability, new demands for services and population 

growth. 

 

Next year's challenges were not expected to be affected by the country's increasing economic 

instability as GDP growth was budgeted to be lower and this is one of the factors that determines the 

amount of budget that is allocated to the state and consequently to the municipality. 

 

Municipal development and public policies are areas to which proper attention must be paid, as 

this is the basis for the efficient, correct, timely and timely application of budget allocations in accordance 

with the municipal development plan. 

 

Budget analysis in comparison with neighbouring municipalities 

 

The budget allocated to the different municipalities depends on the number of inhabitants, as determined 

by the last INEGI population census carried out in 2010.  

           

Box 1 

 

Table 1 

Budgets of neighbouring municipalities 

 
Municipality Population (INEGI 2010 

census) 

Budget 

Ixtlahuaca 153,184 inhabitants 610,420,943.60 

Temoaya  90,010 inhabitants 416,996,813.84 

Jiquipilco  76 826 inhabitants 317,011,769.28 

  

 
 

Source: Treasury Jiquipilco Town Hall 
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Box 2 

 

Table. 2 

Comparison municipalities 

 
Municipality Year Budget 

Ixtlahuaca 2020 631,567,871.15 

Ixtlahuaca  2021 613,748,817.70 

Ixtlahuaca 2022 610,420,943.60 

 

 
 

Source: Treasury Jiquipilco Town Hall.  

 

Box 3 

 

Table. 3 

Comparison municipalities 

 
Municipality Year Budget 

Temoaya. 2020 415,432,059.31 

Temoaya. 2021 414,087,471.55 

Temoaya. 2022 416,996,813.84 

 

 
Source: Treasury Jiquipilco Town Hall 
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Box 4 

 

Table 4 

Comparison municipalities 

 
Municipality Year Budget 

Jiquipilco 2020 324,553,843.48 

Jiquipilco 2021 300,285,932.16 

Jiquipilco 2022 317,011,769.28 

 

 
 

Source: Treasury Jiquipilco Town Hall 

 

As we can see, the budgetary impact of the Jiquipilco Town Hall administration was considerable, 

which caused cuts to the different items already earmarked for this purpose, suffering a detriment that 

was reflected in the economic amounts. 

 

The municipality stopped applying resources to public works, as the need of the moment was in 

the area of health and hygiene care, as well as labour, however, something that we can refer to is that the 

payroll cut suffered considerable adjustments. 

 

On the other hand, the level of municipal mortality increased, which resulted in the establishment 

of support programmes for the bereaved, and the regular income from the collection of cemetery fees 

was considerably reduced. 

 

Conclusions 

 

Having concentrated, analysed and represented the data of the budget levels in the case study 2022 of the 

Jiquipilco City Council we can conclude that: 

 

− In relation to the compared City Councils; the allocation of resources to the Jiquipilco City 

Council; had a considerable detriment that directly impacted its projections of public works and 

services. 

 

− The economic, accounting and financial impact was reflected at the municipal level, as the budget 

reductions generated considerable stoppages in social areas, vulnerable groups, security 

equipment and very limited economic growth as an entity. 

 

− Public works contracts were suspended, as well as tenders for improvements in municipal 

development and growth. 
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− The internal economic growth decreased considerably; derived from the diffusion and celebration 

of municipal social events did not allow the municipality to have economic income due to the 

lack of land use rights. 

 

− The managers and promoters of diffusion as a municipality in the process of growth and 

development did not generate favourable results that would allow it to continue with its eco-

tourist work. 

 

− The internal economic activity through the authorisation of the purchase and sale of goods and 

services also came to a halt, which is why the municipality was left without financial mobility to 

undertake new projects in the community. 

 

− On a general level, the municipal development plan was completely stopped and limited, which 

implied an internal recession for the municipality due to the lack of implementation of the plan. 
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Abstract  

 

According to a study that was conducted for accounting management and control, which should be used 

by for-profit companies and non-profit companies, results were found as the lack of accounting control, 

and accounting records without structure, so it is recommended to establish and apply the guidelines of 

the financial reporting standards, to carry out a correct and proper accounting control for the registration 

of its operations.  

 

It is important to establish the type of company in question, register it in the public registry of 

commerce according to the LGSM or the civil code of the State of Mexico, it is also important to register 

the company with the SAT to obtain its federal taxpayer registration. Subsequently, the accounting 

control must be prepared in accordance with the financial reporting standards, through a thorough and 

detailed study, considering whether it is a for-profit or not-for-profit company.   

 

The general objective is to develop a comparative study of accounting management and control 

for for-profit and not-for-profit companies, according to financial reporting standards. The methods used 

were: the exploratory method, which is used to approach little known topics, and the deductive method, 

starting from the general to the particular, which allow us to reach the results of the importance of the 

correct application of the financial information standards for for-profit and not-for-profit companies. 

 

 
 

Profit, Control, Standards 

 

Resumen  
 

De acuerdo a un estudio que se realizó para el manejo y control contables, que deben utilizar las empresas 

con fines lucrativos y las empresas sin fines lucrativos, se encontraron resultados como la falta de control 

contable, y registros contables sin estructura, por lo que se recomienda establecer y aplicar los 

lineamientos de las normas de información financiera, para llevar a cabo un correcto y adecuado control 

contable para el registro de sus operaciones.  

 

Es importante establecer el tipo de empresa de que se trata, registrarla en el registro público de 

comercio de acuerdo a la LGSM o al código civil del Estado de México, también es importante registrar 

la empresa ante el SAT para obtener su registro federal de causante. Posteriormente se debe de elaborar 

el control contable de acuerdo a las normas de información financiera, mediante un estudio minucioso y 

detallado, considerando si es una empresa con fines lucrativos o sin fines lucrativos.  

 

 

Develop a comparative 

study of accounting 

management and control 

for for-profit and not-for-

profit companies, 

according to financial 

reporting standards. 

 

We used the exploratory 

method and the deductive 

method that allowed us to 

reach the results of the 

importance of the correct 

application of financial 

reporting standards for for-

profit and not-for-profit 

companies. 

Differentiate the correct 

management and accounting 

control for both for-profit and 

not-for-profit companies, 

based on financial reporting 

standards, will allow the user a 

better internal accounting 

control to meet the objectives 

for which the company was 

created. 

Study of accounting management and control, for both for-profit and not-for-profit companies, in 

accordance with Financial Reporting Standards 

 

 



13 

 

 

El objetivo general: es desarrollar un estudio comparativo del manejo y control contable, para 

empresas con fines lucrativos, y para empresas sin fines lucrativos, de acuerdo a las normas de 

información financiera. Los métodos utilizados fueron: el método exploratorio que se utiliza para abordar 

temas pocos conocidos y el método deductivo partiendo de la general a lo particular, que nos permiten 

llegar a los resultados de la importancia que tiene la correcta aplicación de las normas de información 

financiera para empresas con fines lucrativos y empresas sin fines lucrativos. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lucro, Control, Normas 

 

Introduction 

 

This research develops a study of the management and accounting control of profit and non-profit 

companies. 

 

To understand what profit means, according to the Royal Academy of Spanish Language it means: 

‘gain or profit that is taken from something, benefit, profit, profit, gain, enrichment, utility, performance, 

interest, remuneration’. 

 

Therefore, for for-profit companies their objective is to obtain money or profit to cover their 

financial needs, and to obtain profit in money, and for non-profit companies their objective is to cover 

social needs, promote a social cause or provide a public benefit by offering services and promoting 

awareness in relation to that cause, it means that their objective is not to obtain profit or profit in money. 

It can also help to focus fundraising efforts on a specific issue. 

 

Non-profit enterprises, also known as non-profit organisations (NPOs) or not-for-profit entities 

(NPOs), are organisations that do not pursue financial gain, but have a social, altruistic, humanitarian, 

artistic or community purpose. 

 

They aim to provide services to the community that people need and cannot obtain on their own. 

Their funding is based on public or private donations. 

 

Profits, if any, cannot be distributed, but are dedicated to the achievement of the entity's purposes. 

 

In Mexico, the law recognises four main forms of non-profit organisations: Civil Associations 

(AC), Private Assistance Institutions (IAP), Civil Societies (SC), Trusts. 

 Desarrollar un estudio 

comparativo del manejo y 

control contable, para 

empresas con fines 

lucrativos, y para 

empresas sin fines 

lucrativos, de acuerdo a 

las normas de información 

financiera. 

  

Se utilizó el método 

exploratorio y el método 

deductivo que nos 

permitieron llegar a los 

resultados de la 

importancia que tiene la 

correcta aplicación de las 

normas de información 

financiera para empresas 

con fines lucrativos y 

empresas sin fines 

lucrativos 

Diferenciar el correcto 

manejo y control contable 

tanto para las empresas con 

fines lucrativos y sin fines 

lucrativos, con base en las 

normas de información 

financiera, permitirá al 

usuario un mejor control 

interno contable para 

cumplir con los objetivos 

para los que fue creada la 

empresa. 

Estudio del manejo y control contable, para las empresas con fines lucrativos y para las 

empresas sin fines lucrativos, de acuerdo a la Normas de información financiera 
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A company according to the NIF-A refers to the economic entity, ‘is that identifiable unit that 

performs economic activities, made up of combinations of human, material and financial resources, 

conducted and managed by a single control centre, which makes decisions aimed at fulfilling the specific 

purposes for which it was created; the personality of the economic entity is independent of those of its 

shareholders, owners or sponsors’. 

 

The legal entity ‘is a legal personality made up of individuals and/or legal entities that come 

together for the realisation of a collective purpose. They are entities created by law, they do not have a 

material or corporeal reality, however, the law grants them legal capacity to have rights and obligations’. 

According to the SAT, the legal entity: ‘is a group of natural persons that unite for the realisation of a 

collective purpose, they are entities created by law, they do not have a material or corporeal reality (they 

cannot be touched as such as in the case of a natural person), however, the law grants them legal capacity 

to have rights and obligations’. 

 

From the above we can deduce that a legal person or company can be constituted by one or more 

persons whose objective can be to obtain a profit or gain through the purchase, sale, transformation or 

services, or it can be constituted for altruistic purposes so that only social benefit is pursued. 

 

The accounting management and control of a for-profit company and a non-profit company is 

different, their accounting records and financial statements are different, and the Financial Reporting 

Standards must be taken into account for their recording. 

 

It is important to understand the difference between the accounting treatment of a for-profit 

company and that of a non-profit company, as the lack of knowledge of the accounting management of 

both companies is different, and trying to prepare accounting records in the same way can lead to 

accounting, economic and financial problems, as well as tax problems. 

 

Therefore, it is important to specify the type of business to be carried out so that the accounting 

control, the chart of accounts and the financial statements to be prepared are recorded from the beginning, 

so as not to make the mistake of trying to keep the same accounting control in a profit-making business 

and a non-profit-making business. 

 

It is worth mentioning that the accounting records and financial statements are different for for-

profit and not-for-profit enterprises, so if you do not have the right accounting knowledge, you are likely 

to make the mistake of trying to do the same accounting treatment for both enterprises. 

 

Most financial reporting standards focus on for-profit enterprises with the exception of FRS B-

16, which provides relevant information for proper accounting for not-for-profit enterprises. 

 

Methodology 

 

When carrying out a business plan, which will later be converted into a company, the first thing we must 

know from an accounting point of view is whether the project in which we are going to invest pursues 

lucrative or non-lucrative purposes, that is, whether the company is going to have a profit in terms of 

money or a profit in terms of satisfaction. 

 

Profit-making enterprises sell products or services to obtain a profit, and non-profit enterprises 

develop services without the objective of making money, being considered as altruistic enterprises. 

 

To register a for-profit company, the General Law of Commercial Companies must be considered, 

which provides us with 5 possible types of companies, and to register a non-profit company, the General 

Law of Commercial Companies and the Civil Code of the State of Mexico must be considered. 

 

Subsequently, the accounting treatment for the company that has been registered, whether for-

profit or not-for-profit, must be considered. For for-profit companies, most of the financial reporting 

standards must be applied with the exception of Financial Reporting Standard B 16, which is only and 

exclusively for not-for-profit companies. 
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Financial Reporting Standard A2 defines in a general way what an economic entity is: ‘An 

identifiable entity engaged in economic activities, consisting of combinations of human, material and 

financial resources, conducted and managed by a single control centre, which makes decisions aimed at 

fulfilling specific purposes for which it was created’. 

 

‘Financial Reporting Standards (FRS) are a set of guidelines and concepts that govern the 

presentation and preparation of financial information in financial statements’. 

 

The FRS refers to an entity in general, meaning an entity; a company, organisation, corporation, 

partnership, association, public company or private company, FRS A-3 clearly defines what a for-profit 

entity and a not-for-profit entity are. 

 

‘For-profit entity. The economic activities it carries out are aimed at the achievement of profit, its 

main characteristic is to remunerate investors for their investment through returns. 

 

Non-profit entity. They are aimed at social benefit and do not pay contributions to their sponsors’. 

 

‘A not-for-profit entity, according to FRS A-3, ‘anidentifiable unit engaged in economic 

activities, consisting of combinations of human, material and contribution resources. 

 

Coordinated by an authority that makes decisions aimed at achieving the purposes for which it 

was created, mainly of social benefit, and that does not financially compensate the contribution to its 

sponsors’ 

 

Once the type of company that can be created and the purposes for which it was created have 

been understood, it is necessary to verify in the legislation how it should be registered and which law 

establishes the constitution of the company. 

 

According to the General Law of Mercantile Companies, the type of company to be incorporated 

must be verified, as established in Article 1, where the types of companies in which investors can register 

their company are presented. 

. 

Incorporation and operation of companies in general. 

 

“Article 1.- This Law recognises the following types of commercial companies:  

 

I.-General partnership; 

II.- Sociedad en comandita simple; 

III.- Limited liability company;  

IV.- Public limited company; 

V. Sociedad en comandita por acciones; 

VI. Cooperative society, 

VII. Simplified joint-stock company" (Chamber of Deputies, 2024). 

 

As can be seen, of the seven commercial companies, six of them are constituted to obtain profit 

or monetary gain, only the cooperative company does not pursue lucrative ends, companies that do not 

pursue lucrative ends must be constituted as a cooperative company, as established by the Law of 

Commercial Companies in article one, and as established by the civil code that refers to non-profit civil 

associations. 

 

‘In the Federal Civil Code, articles 2670 to 2687 regulate civil associations as legal persons and 

contracts. Article 2670 states that an association is constituted when a group of people meet permanently 

to carry out a common objective that is not illegal and does not have a predominant economic character. 

For the right of association to be exercised, the purpose of the association must be lawful. Article 1830 

of the Federal Civil Code defines unlawfulness as an act that goes against the laws of public order or 

morality. 
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For for-profit companies most financial reporting standards apply, and for cooperative societies 

or civil associations Financial Reporting Standard B-16, which applies to non-profit organisations, must 

be applied. 

 

Examples of for-profit companies are: Nestlé, Coca cola, Microsoft, Bimbo, Gamesa, Aple, Nike, 

Puma, etc. 

 

Examples of cooperative societies or civil associations are: trade unions, religious associations, 

chambers of commerce, professional associations, cooperative societies, specialised investment 

companies for retirement funds, legally recognised political parties and associations, the Federation, 

federal entities, municipalities and decentralised bodies, orphanages, homes for the elderly. 

 

It is also important to mention that when they are cooperative societies or civil associations, they 

are not subject to income tax, unless you receive income from the sale of your assets, from receiving 

interest, prizes or when it is determined or has concepts assimilated to distributable surplus (the difference 

resulting from subtracting authorised deductions from your income, provided that the income is greater). 

Once the idea of the investment project on which you are going to work has been determined and 

presented, the accounting records of the company or economic entity in question must be argued, based 

on the financial reporting standards issued by the Mexican Institute of Public Accountants, for the 

development and control of the accounting records in an optimal manner. 

 

In the case of for-profit companies, investors are considered partners or shareholders, and in the 

case of non-profit companies they are not considered shareholders, they are considered partners or 

donors; and they are people who do not pursue lucrative purposes, but their contribution is altruistic, and 

they only gain the satisfaction of helping others, or of forming cooperatives, so that the help is mutual. 

Financial reporting standards are the accounting standards that enable a company to record its operations 

in a correct, controlled and organised manner. 

 

Accounting is a technique used for the recording of transactions that economically affect an entity 

and that produces systematic and structured financial information. Transactions that economically affect 

an entity include transactions, internal transformations and other events. . 

 

For companies that pursue not-for-profit purposes, Financial Reporting Standards B-16 are 

applied, which aim to: establish general standards for the preparation and presentation of financial 

statements of entities with not-for-profit purposes, as well as the disclosures to be made; focus on 

determining the accounting management in detail for the best control and organisation of accounting. 

 

Reviewing the investment in for-profit companies, we find that in the case of capital, some people 

take it as equity, and according to NIF C-11, which refers to accounting capital, it establishes that 

accounting capital ‘is the residual value of the assets of the entity, after deducting all its liabilities’. 

 

In this way, for the for-profit company, stockholders' equity is made up of earned capital and 

contributed capital. Contributed capital is made up of the contributions of the partners or shareholders, 

who are people who invest in a business so that it can provide them with a profit, a gain in money, from 

the sales offered by the business. 

 

On the other hand, there is the earned capital, which is derived from the direct sales caused by the 

company, its origin can be from sales of products or sales of services. 

 

For non-profit companies only the contributions of the partners apply, this means that there is no 

earned capital, since they do not sell goods and services, only the income from donations and expenses 

incurred in the entity are established. 

 

For-profit companies are subject to the payment of taxes established by the Federal Fiscal Code 

and the laws derived from it. 

 

 

 



17 

 

 

Non-profit companies will be taxed under the Non-profit Legal Entities Regime, as long as they 

have authorisation or recognition of official validity of studies under the terms of the General Education 

Law, as well as institutions created by presidential decree or by law, whose purpose is education; as long 

as they are considered for income tax purposes as institutions authorised to receive deductible donations. 

. 

Non-profit legal entities, such as foundations, donatarias or civil associations are obliged to keep 

simplified accounting records updated from the first day they started operating. In other words, they must 

keep track of their receipts and disbursements in the traditional way if they wish to do so. Non-profit 

legal entities, such as foundations, endowments or civil associations, are obliged to keep simplified 

accounting records updated from the first day they started operating. In other words, they must keep track 

of their receipts and disbursements in the traditional way if they wish to do so. 

 

Although not-for-profit companies do not make sales, their income is received from the 

contributions of individuals or legal entities that donate for altruistic purposes only, but they must 

nevertheless keep records of the donations received and records of the expenses generated in the period 

in which they originated. 

 

Both income and expenditure should be auditable, in accordance with auditing standards. 

 

Both for-profit and not-for-profit companies must prepare and present financial statements as 

required by law, The basic elements of financial statements are: 

 

a. Assets, liabilities and stockholders‘equity for for-profit entities; and assets, liabilities and 

stockholders’ equity, for non-profit entities. These items are presented in the statement of 

financial position. 

 

b. Revenues, costs, expenses, net income or loss, other comprehensive income and comprehensive 

income, which are presented in the statement of comprehensive income of for-profit entities; and 

revenues, costs, expenses and net change in equity, which are presented in the statement of 

activities of not-for-profit entities; 

 

c. The changes in ownership, the creation of reserves and comprehensive income or loss, which are 

presented in the statement of changes in equity of for-profit entities; and 

 

d. The source and application of resources, which are presented in the statement of cash flows or, 

where appropriate, in the statement of changes in financial position, by both for-profit and not-

for-profit entities. 

 

e. Equity: the residual value of an entity's assets after deducting all of its liabilities. 

 

Statement of Activities. ‘The statement of activities is a financial statement for not-for-profit 

entities that shows information about their operations for a period and, therefore, the revenues, costs and 

expenses, as well as the resulting net change in equity for the period, classified by type of equity 

(permanently restricted, temporarily restricted or unrestricted)’. 

 

In the case of for-profit and not-for-profit enterprises, they should have fixed assets, which are 

land, buildings, office furniture and equipment, computer furniture and equipment, transport, etc. 

 

In the case of liabilities, the accounts payable of for-profit companies are focused on financing so 

that the company has a profit or gain, as in the case of suppliers, who are people or companies that sell 

products to be resold or material for processing, or when a bank loan is requested to buy transport to 

bring or take merchandise. 

 

In the case of non-profit companies, the accounts payable are focused on the acquisition of assets 

that satisfy the needs of the company or, if applicable, of the users, they are not aimed at bringing goods 

to or from the company for sale, they are for the exclusive use of the company's services. 

 

Both companies must prepare the accounting record at the date that any transaction is made, both 

of their income and expenses. 
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Results 

 

As results of the research: according to the financial reporting standards, the accounting records must be 

different in for-profit and non-profit enterprises, for-profit enterprises record the purchases and sales of 

commercial activities through income, expenditure and journal policies. Non-profit enterprises only 

record contributions from donors or, where appropriate, from individuals who are members of 

cooperatives, so the interpretation and accounting records are different. 

 

The presentation of expenses and income is auditable, i.e. they can be reviewed at the time 

required by the authorised and competent body. 

 

The financial statements presented by for-profit enterprises are as follows: 

 

1. Statement of financial position 

2. Statement of comprehensive income 

3. Statement of cash flow. 

4. Statement of changes in stockholders' equity 

 

Not-for-profit companies present: 

 

1. Statement of financial position 

2. The statement of activities 

 

The accounting records for for-profit companies are recorded in income, expenditure and journal 

entries, and are supported by invoices. For non-profit companies, the accounting records are based on 

donations, which are recorded in a donations book and supported by donation receipts, and in the case of 

expenses, they are recorded in an expenditure book, the expenses of which are supported by invoices or 

receipts. 

 

It is worth mentioning that not-for-profit companies can use a spreadsheet for their records. 

 

Other results in professional practice, the same accounting treatment is given for profit and non-

profit enterprises, which is a mistake, also the financial statements are presented with the same name and 

structure when the research shows the opposite. 

 

The communities that are dedicated to selling organic products, generally create cooperative 

societies to be able to carry out negotiations with private companies, what they do not know is the purpose 

of the cooperative, and above all the fiscal and accounting treatment of the same, they want to carry out 

the accounting treatment as if it were a for-profit company, which is not correct. 

 

And not only cooperatives, but also civil associations. 

 

Conclusions 

 

The knowledge of the accounting registration and control of both for-profit and not-for-profit companies 

is very important, as they are different, the use of financial reporting standards is necessary to carry out 

an adequate accounting registration and control in both cases. 

 

The application of financial reporting standards, as well as the laws that regulate such entities, 

will provide the user with the correct knowledge where the necessary bases are argued in order to carry 

out the entity that he/she wishes to set up. 

 

It is also important to know how to register the policies in for-profit companies, and the donation 

and expenditure books for non-profit companies. 

 

Ignorance of financial reporting standards and their application can lead to errors in the 

accounting treatment of cooperative societies and civil associations, which can be problematic not only 

in accounting, but also in fiscal, financial and economic terms. 
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Discussion 

 

In previous research on Financial Reporting Standards and their accounting application, it was found that 

most of the IFRS are applicable to for-profit organisations, those enterprises that pursue a profit in money, 

and few Financial Reporting Standards are applicable to non-profit enterprises, i.e. those whose profit is 

not money, but service, or altruism. 

 

In community enterprises that are registered as cooperative societies, in which advice has been 

provided, some problems were encountered in recording donations that were confused with income, and 

they did not know how to prepare financial statements, nor did they know how to record the accounting 

control of the enterprise. 

 

That is why the necessary importance should be given to the application of the Financial 

Reporting Standards in the accounting records of both profit and non-profit enterprises. 
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Abstract 
 

In recent years, Bitcoin has gained popularity as a digital investment alternative, in contrast to traditional 

assets such as gold. The objective of this research is to analyze the reasons behind the growing interest 

in Bitcoin as a store of value and its comparison with gold. The research was developed using a 

qualitative, descriptive, cross-sectional approach. Economic and financial indicators were considered to 

compare both assets in different scenarios. In the qualitative phase, the advantages and disadvantages of 

Bitcoin versus gold were evaluated. The results revealed that Bitcoin has a higher volatility and a higher 

yield than gold in certain periods, which makes it attractive to investors. However, its lack of regulation 

and legal uncertainty limit its acceptance as a store of value. Gold continues to be perceived as a stable 

and secure asset, although less profitable in the short term. 
 

 
 

Cryptocurrencies, blockchain, gold 
 

Resumen  
 

En los últimos años, el Bitcoin ha ganado popularidad como una alternativa digital de inversión, en 

contraste con activos tradicionales como el oro. El objetivo de esta investigación es analizar las razones 

detrás del creciente interés en el Bitcoin como reserva de valor y su comparación con el oro. La 

investigación se desarrolló mediante un enfoque cualitativo, descriptivo, de carácter transversal. Se 

consideraron indicadores económicos y financieros, para comparar ambos activos en distintos escenarios. 

En la fase cualitativa, se evaluaron las ventajas y desventajas del Bitcoin frente al oro. Los resultados 

revelaron que el Bitcoin presenta una mayor volatilidad y un rendimiento superior al del oro en ciertos 

periodos, lo que lo hace atractivo para inversionistas. Sin embargo, su falta de regulación y la 

incertidumbre legal, limitan su aceptación como reserva de valor. El oro, sigue siendo percibido como 

un activo estable y seguro, aunque menos rentable a corto plazo.  
 

 
Criptomonedas, cadena de bloques, oro 
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Introduction 

 

Bitcoin is a digital currency considered to be: The first and most famous decentralised cryptocurrency, 

with its innovative design and a protocol created to ensure security without the need for an external agent. 

Unlike traditional currencies that operate with a central bank or a single administrator, Bitcoin is 

completely decentralised. Bitcoin transactions are based on a peer-to-peer network system through 

blockchain technology, in which the scanning of participants builds trust relationships directly, without 

any intermediary. In this way, blockchain technology has become one of the most popular research topics 

in economics and machine learning (De Oliveira, Diniz, Guazzelli, & Zaparoli, 2019). 

 

 According to Moreno (2019): Bitcoin was created in 2009 and since its birth it has undergone 

large fluctuations in value. In 2010 its first known use as a currency occurred and in 2011 it reached the 

price of 1 US $, many people were joining this new phenomenon, which made its price rise exponentially, 

until it reached in December 2017 its record price, almost 20, 000 dollars. But in 2018, with such a high 

price, many people were already willing to sell in order to make a profit, and very few wanted to buy, 

causing the price to plummet. This year 2018 was a bad period for the global cryptocurrency market, 

which lost a value equivalent to 700, 000 million US dollars. 

 

 Currently the cryptocurrency market has grown exponentially representing an exorbitant 

amount of dollars in circulation on a daily basis, as this virtual asset market operates every day of the 

year, 24 hours a day, involving a volume of 1. 58 trillion dollars (CoinMarketCap, 2024) and the current 

price in this currency for each Bitcoin had a price of $67,447.30, while in Mexican pesos according to 

the Bitso.com exchange platform (2024) it had a selling price of $1'332,900.00, which suggests that the 

increase it has had in recent times is quite significant. 

 

 Suffice it to say that at the beginning of the Cov-19 pandemic, the price of Bitcoin reached over 

5,500 dollars and today it is around the aforementioned 68,000 dollars, which could mean an increase of 

1,000 percent in almost a year (CoinMarketCap, 2024). 

 

Problems 

 

In recent years, Bitcoin has become one of the most popular alternatives to gold, traditionally seen as a 

safe haven in times of economic uncertainty. However, the use of Bitcoin faces a number of issues that 

limit its widespread adoption as a reliable value asset compared to gold. First, Bitcoin's high volatility is 

an obstacle to overcome. On the other hand, while gold has proven to be a relatively stable asset over the 

centuries, the price of Bitcoin can experience extreme fluctuations in very short periods of time. This 

volatility creates uncertainty and makes it difficult to use as a safe haven or stable medium of exchange 

in times of economic or financial crisis. 

 

 In addition, Bitcoin faces questions about its long-term security. While the blockchain 

technology on which Bitcoin is based offers an advanced level of security, the constant evolution of cyber 

threats raises questions about the protection of cryptocurrencies against attacks or fraud. On the other 

hand, gold has long been considered a safe and tangible asset, with a history of thousands of years of use 

and global acceptance. Its physical existence and inherent scarcity contribute to its stability and reliability 

as a store of value. 

 

Justification 

 

Bitcoin has emerged as an attractive alternative to gold, especially in a context of technological 

innovation and digitisation of finance. On the other hand, gold has historically been regarded as a safe 

haven asset par excellence, there are several reasons why the use of Bitcoin could offer advantages over 

gold over the years. 

 

 First, Bitcoin is a decentralised digital currency, meaning that it is not dependent on 

governments or central banks, which makes it attractive in a context of distrust of traditional institutions. 

Bitcoin's programmed scarcity (halving), with a limited supply of 21 million coins, makes it a 

deflationary asset, similar to gold, but with a crucial advantage: its supply cannot be manipulated by 

monetary or inflationary policies, making it a potential hedge against inflation and the devaluation of fiat 

currencies. 
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 Moreover, Bitcoin offers significant advantages in terms of accessibility and ease of use. Unlike 

gold, which requires secure physical storage and can be costly and logistically complicated to transfer, 

Bitcoin can be sent instantly anywhere in the world without the need for intermediaries. This ability to 

transfer value quickly, cheaply and securely positions it as an innovative financial tool, especially for 

people living in countries with unstable financial systems or restricted access to banks. 

 

 Another justification for the use of Bitcoin is its high liquidity in international markets. Despite 

the volatility associated with Bitcoin, global adoption of the cryptocurrency has grown significantly, 

which has increased its liquidity and improved its accessibility on exchange platforms. This contrasts 

with gold, which, although highly liquid in terms of its value, requires more complex and costly physical 

transactions. 

 

 Finally, Bitcoin is increasingly attractive as a speculative investment in a context of digital 

transformation and disruptive technologies. While gold remains a conservative and stable investment, 

Bitcoin has demonstrated explosive growth potential in a relatively short period of time, attracting 

investors seeking high returns in the medium to long term. Bitcoin's integration into diversified 

investment portfolios and its growing acceptance by large corporates and investment funds reflects its 

potential to play a larger role in the global financial system. 

 

Objective 

 

To analyse the attractive characteristics of Bitcoin as an alternative to gold, exploring its advantages and 

challenges in comparison with this asset traditionally recognised for its stability and value; identifying 

the factors driving Bitcoin's adoption, such as its decentralisation, accessibility, liquidity and growth 

potential; as well as the risks associated with its volatility and security. 

 

Methodology 

 

This is a descriptive, qualitative and longitudinal research. It consisted of a review of secondary sources 

such as academic articles, financial reports and specialised databases such as Coin Market Cap and Bitso, 

in order to compare the financial behaviour of gold and Bitcoin over the last five years. Historical data 

on prices, annual returns, volatility and inflation hedging capacity were collected, using indicators such 

as standard deviation and correlations with consumer price indices (CPI) to measure the stability and 

effectiveness of both assets as a safe haven of value. Average annual returns were calculated and 

analysed, as well as price fluctuations to assess the relative volatility of each asset. 

 

Development 

 

The characteristics that make an asset to be considered as a store of value are undoubtedly those that gold 

has, which has made it an asset that has become an outstanding investment in times of crisis. It can be 

seen that gold is scarce and its existence is unknown, ‘but Bitcoin is limited, as there will only be 21 

million of them’ (Champagne, 2014, p. 37) a situation that is modified every four years by the 

phenomenon known as halving; as for resistance to counterfeiting, ‘Bitcoin is imposed as it is impossible 

to counterfeit at the moment’ (Espinoza, Navarrete, & Wong, 2021, p. 35), while gold can be 

counterfeited in a few years, while Bitcoin can be counterfeited in a few years, as it has become an asset 

that has become an outstanding investment in times of crisis. 35), while gold can be counterfeited as 

history has shown; in terms of portability, i.e. the ease with which it can be transported, gold is quite 

difficult to transport in large quantities, ‘while Bitcoin through a smartphone with internet access can 

move many of them’ (Da Silva, 2021, p. 33). 

 

 Decentralisation is another element that differentiates Bitcoin, ‘since all cryptocurrencies 

operate in a fully decentralised environment, i.e. there is no regulatory body’ (Gorjon, 2014), while gold 

is operated through regulatory bodies; in terms of its ability to be divided, gold is difficult to divide, 

although not impossible, ‘while Bitcoin is made up of 100 million fractions called Satoshis’ (Albrecht, 

Hawkins, & McKay, 2020); in terms of durability, gold has proven to be highly durable, a characteristic 

that is also present in Bitcoin because it is virtual and therefore does not suffer from wear and tear; In 

terms of ease of exchange, gold can certainly be exchanged, but as it is easily divisible. 
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 Bitcoin surpasses it as it is already accepted in several commercial establishments around the 

world; ease of use is also identifiable in gold, because it is used for several purposes, a situation that 

Bitcoin does not present, as it is only used as a medium of exchange and as a store of value; and finally 

trust is strongly integrated in Bitcoin, as with it transactions are carried out between the community 

involved. 

 

Box 1 

 

Table 1 

Comparison of Bitcoin vs. gold characteristics 

 

Feature Bitcoin Gold 

Shortages Sparse, limited supply Scarce, supply unknown 

Counterfeit Resistance High Medium 

Portability High Low 

Decentralisation High Low 

Divisibility Medium High 

Durability High High 

Ease of Exchange High Medium 

Ease of use Medium High 

Trust High Medium 

 
Source: Own elaboration with data obtained from (Girón, 2020) 

 

In the current literature, questions such as the following can be found: 

 

Can Bitcoin be a safe haven for stocks? against the high volatility, illiquidity and transaction costs 

of Bitcoin. they also point to the possible bubble that Bitcoin could bring, although this was because of 

what happened in the period before December 2017. During the COVID-19 market downturn, it is also 

stated that Bitcoin is not a safe haven as its price moves closely with the Standard & Poor 500. Bitcoin 

is not yet a diversifier, but an amplifier to make it known. On the other hand, the possibility of using 

Bitcoin as a hedging instrument is pointed out. Bitcoin can even be a safe haven, but its role depends on 

stock market types, time horizons and investment horizons, others profess that cryptocurrencies are 

different from traditional financial and economic assets, and investors should include them to diversify 

their portfolios. Moreover, the safe haven properties of Bitcoin are even better than gold and commodities 

(Dwita, Ady, & Ananto, 2021). 

 

Although cryptocurrencies are very volatile, the trend of cryptocurrencies and especially Bitcoin 

is always upward, considering that it is a limited asset, just during the period of writing this manuscript, 

it was on a steady rise, reaching record highs and on this day 23 February 2021, it had a decline of more 

than 14%, which clearly shows the volatility of cryptocurrencies; However, it is after the halving of 2024 

that occurred in the month of June that the currency in the month of October has reached its highest 

historical price close to 70 thousand US dollars or one million three hundred thousand Mexican pesos.  

 

So this upward behaviour over time is due to the fact that every four years, the prize awarded to 

those who manage to technologically develop Bitcoins, called miners, is reduced by half, so that the 

successful extraction of a new block and its purpose is to unlock new Bitcoins for the miners, this 

situation makes it increasingly closer to the goal of 21 million Bitcoins. These cryptocurrencies are not 

the result of a typical transfer of cost control from payer to payee. Instead, they follow a well-defined 

issuance programme that limits all Bitcoins that can exist to a maximum limit of 21 million units that is 

expected to be reached in the year 2140.  

 

It is this finite maximum quantity that gives Bitcoin its scarcity and makes it the epitome of sound 

money as defined by Austrian school economists. Every four years, the issuance scheme halves the 

amount of new Bitcoins per block, also known as the block grant. ‘The most recent halving event took 

place in May 2020 when the block grant was reduced from $12.5 to $6.25 per BTC mined’ (El Khoury, 

2020, p. 54) translation mine. That after June 2024 has reached a subsidy price of $3,125 per BTC 

obtained from cryptocurrency mining. 
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The Bitcoin blockchain mechanism is highly structured, with the total number of Bitcoins 

available for issuance limited to 21 million. Because issuance is tied to mining, the block reward will 

decrease as the amount of Bitcoins in existence grows. In particular, the block reward is halved after 

every 210,000 blocks mined. The total daily block reward earned by miners starting in 2009, then in 

November 2012 and July 2016 correspond to the block reward being reduced from its initial level of $50 

to $25, then from $25 to $12.50 and by 2020 to $6.25 and its current level in May 2024 of $3,175. The 

reward will be reduced 32 more times before eventually reaching zero (Easley, O'Hara, & Basu, 2019) 

translation mine. 

 

Conclusions 

 

After conducting a comparative analysis between gold and Bitcoin, multiple significant advantages of 

this cryptocurrency over gold as a financial asset were identified. While gold has historically been 

considered a safe haven and a store of value, data shows that Bitcoin has outperformed gold in terms of 

returns over the past five years, with exponential growth that has captured the attention of global 

investors. Moreover, although this cryptocurrency has greater volatility, this characteristic has offered 

greater profit opportunities in a short period of time, making it attractive to investors willing to take 

greater risks. Its digital nature and ease of transaction, without the physical limitations faced by gold, 

also reinforce its advantage in an increasingly digitised world. Moreover, the cryptoasset has shown 

superior potential as an inflation hedge, especially in contexts of global economic uncertainty, 

positioning it as a modern and effective alternative to traditional gold.  

 

These findings suggest that Bitcoin, while still young and volatile, could establish itself as a key 

asset in long-term diversified portfolios. All these characteristics of Bitcoin make it an ideal long-term 

investment option, as it is possible to bet on it being acquired at lower prices than in the medium and 

long term, especially if we consider aspects such as halving, which will mean that fewer and fewer miners 

will be interested in this activity in which Bitcoins are obtained as a prize, and as the goal of reaching 21 

million Bitcoins is reached, its price will increase significantly.  

 

Likewise, the rise in demand will increase as their use becomes more popular and widespread, as 

a means of exchange or to acquire them with the intention of exchanging them in the future and making 

a profit over time. The comparative analysis identified differences in their performance, concluding 

which of the two assets showed greater consistency and financial effectiveness in the study period. 

Finally, the limitations inherent to the research, such as the high volatility of Bitcoin and atypical 

macroeconomic events, were documented, providing a critical perspective on the validity and 

applicability of the results obtained. 

 

Statements 

 

In this research, we present the development that in recent years, Bitcoin has gained popularity as a digital 

investment alternative, in contrast to traditional assets such as gold, which have historically been 

considered a safe haven for investors in times of economic uncertainty (Nakamoto, 2008). The aim of 

this research was to analyse the reasons behind the growing interest in Bitcoin as a store of value and its 

comparison with gold. The research was developed using a qualitative, descriptive, cross-sectional 

approach. Economic and financial indicators, such as asset prices over a period of time, were considered 

to measure the behaviour of both assets in different scenarios. In the qualitative phase, specialised sources 

were consulted to assess their perception of the advantages and disadvantages of Bitcoin versus gold. 

The results revealed that Bitcoin is more volatile and outperforms gold in certain periods, which makes 

it attractive to investors with a high risk profile. However, its lack of regulation and legal uncertainty in 

several countries limit its widespread acceptance as a store of value. Gold is still perceived as a stable 

and safe asset, especially in times of crisis, although less profitable in the short term. 
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Abstract 
 

The present project analyzes the Cp index of machine ability for an Additive Manufacturing process by 

measuring a sample of 30 parts manufactured by the FDM method. The analysis of the parts is carried 

out using Minitab® software for two tolerance classes, fine and medium, obtaining an insufficient result 

for both. This, however, may be due to an adjustment parameter in units of the English system, used in 

parts of the international system. 

 

 
 

Dimensional tolerances, quality control, standard deviation 
 

Resumen 
 

El presente proyecto analiza el índice Cp de habilidad de máquina para un proceso de Manufactura 

Aditiva mediante la medició n de una muestra de 30 piezas fabricadas por el método FDM. El análisis 

de las piezas se lleva a cabo mediante el uso del software Minitab® para dos clases de tolerancia, fina y 

media, obteniendo un resultado insuficiente para ambas. Esto, sin embargo, puede deberse a un parámetro 

de ajuste en unidades del sistema inglés, usado en piezas del sistema internacional. 

 

 
 

Tolerancias dimensionales, control de calidad, desviación estándar 

Determination of the ability of an FDM type additive manufacturing process using 

the Cp index 

Objectives Methodology Contribution 

Determine the Cp index of 

an additive manufacturing 

process. 

A sample of 30 pieces was 

measured and statistical 
analysis was performed. 

The analysis showed that the 

process is not capable of 
producing with consistency 

within a fine tolerance and 

adjustments to the process are 

required. 

Determinación de la habilidad de un proceso de manufactura aditiva del tipo FDM mediante el 

índice Cp 

 
Objetivos Metodología Contribución 

Determinar el índice 

Cp de un proceso de 

manufactura aditiva. 

Se midió una muestra de 

30 piezas y se llevó a cabo 

el análisis estadístico 

El análisis mostró que el 

proceso no es hábil para 

producir con consistencia 

dentro de una tolerancia fina, 

por lo que se requiere realizar 

ajustes al mismo. 
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Introduction 

 

Additive manufacturing, also known as 3D printing, is a manufacturing process by adding layers one on 

top of the other with a small deviation in position from the previous one to, after depositing a certain 

number of layers, form a volume from a CAD file. Among the advantages is that designers do not have 

to worry about how the parts will be manufactured, only about structure and function. Customisation, the 

MA does not require moulds, so different products can be produced in one batch. In addition, MA has 

the property of small batches (Huang, Wang, & He, 2015). A recent application example is that in 2016 

General Electric reportedly employed additive manufacturing to manufacture 25 thousand LEAP motor 

nozzles (Cotteleer, 2014). By 2018, additive manufacturing was used 50% for prototyping and 50% for 

final products, forcing quality control in processes to become increasingly important. Some processes, 

for example, have on-site sensors and cameras to monitor and analyse quality in real time (Kim, Lin, & 

Tseng, 2018). 

 

According to their characteristics, manufacturing processes can be classified into five categories, 

subtractive, additive, joining, splitting and transformation (Abdulhameed, Abdulrahman, Ameen, & 

Hammad Mian, 2019). These are classified in DIN ISO 8580 (ISO, 2020) as follows: 

 

1. Preformed 

2. Formed 

3. Cutting 

4. Assembly 

5. Coatings 

6. Modification of material properties 

 

Although this classification refers to conventional processes, additive manufacturing processes 

can be classified as preforming processes, which consist of producing a rigid body from a shapeless 

material in granules or powder form. MA processes fall into this classification, except that in some cases 

the material is not in granules or powder, but in filament form. There is also an international standard 

that provides specific terms for AM processes, ASTM F2792-12a (ASTM, 2013), which provides a 

structure for grouping current and future AM processes, which are: 

 

1. Material extrusion 

2. Binder injection 

3. Powder bed fusion 

4. Vat polymerisation 

5. Direct energy deposition 

6. Material injection 

7. Sheet rolling 

 

This standard allows for much greater clarity when referring to the different AM processes for 

educational or commercial purposes. Within this same standard, direct reference is made to the process 

to be used in this work, FDM®, fused deposition modeling, which is defined as a material extrusion 

process used to make thermoplastic parts by extrusion and hot deposition of materials layer by layer, a 

term that denotes machines built by Stratasys, Inc. 

 

The use of this manufacturing technology has made remarkable advances in the variety of parts 

that can be produced with complex geometries. With the MA processes, the specific materials they 

employ, as well as their particular properties, new GD&T standards need to be implemented (Udroiu & 

Braga, 2020). 

 

The present project evaluates the ability to consistently produce parts with specific dimensions 

using the additive manufacturing process MFD of the TESVB reverse engineering laboratory machine, 

using the Cp and Cpk indices, which compare the dispersion of the processes with the design tolerance, 

thus establishing more or less acceptable levels of dispersion according to the needs of use of the parts. 

Considering a normal distribution in the sample, which will allow us to establish that, using a Gaussian 

bell amplitude of six standard 6σ deviations, we will have control over 99.74% of the population (Lind, 

Marchal, & Wathen, 2015). 
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Since the parts manufactured for the project have no specific use, as they are manufactured for 

the sole purpose of the study, there is no dimensional requirement from a customer, therefore the 

dimensional tolerances are established in accordance with ISO 2768-1 ‘General tolerances. Tolerances 

for linear and angular dimensions without indication of individual tolerance’. 

 

Problematic 

 

The step from manufacturing prototypes to end-use parts implies that the manufacturing processes, both 

subtractive and additive, which is the object of analysis of this work, have statistical stability in obtaining 

the characteristics of the product, which guarantees a level of compliance in the quality of the product 

and thus satisfies the requirements of the client. This work will focus on the geometric dimensions of 

parts manufactured using the FDM MA process on the Strasasys® uPrint SE® machine in the Industrial 

Engineering laboratory of the Tecnológico de Estudios Superiores de Valle de Bravo.  

 

As has also been mentioned, this equipment has not been conceived to manufacture final parts 

and its use in the institution has been for merely didactic activities and, in some cases, for prototyping, 

but in no case as equipment for the production of final parts. Because of this, there is no tolerance to be 

met defined by the requirements of any customer. However, for the analysis, the aim is to define a unit 

design, i.e. 10 mm per feature, wherever possible, to simplify the analysis. The tolerances to these 

dimensions are precisely what the statistical analysis is intended to determine, using the potential process 

capability parameter Cp and actual process capability Cpk, which takes into account the bias in the data 

as a result of the process adjustment. 

 

Since there is no given specification for manufacturing the parts, a unit-dimension design, i.e. a 

three-dimensional part, namely a die, 10 millimetres per side, will be used as the starting point. This 

choice of geometry and dimensions is intended to facilitate the calculations and thus to focus on the 

results and the statistical behaviour of the calculations. Tolerances are assigned according to the 

international standard ISO 2768-1 General Tolerances - Part 1: Tolerances for linear and angular 

dimensions without individual tolerance indications. When performing the test, a potential process 

capability index Cp ≥ 1.67 and an actual process capability index Cpk ≥ 1.33 are expected. 

 

The dimensions will be evaluated in the different forms of material deposition, in order to 

determine the effect they have on the dimensional stability of the parts. 

 

Justification 

 

The present work aims to understand the ability of the additive manufacturing machine in the laboratory 

at TESVB and, although it belongs to the MA processes, it is not, nor will it be used to manufacture 

consumer parts and, although it could be said that the results obtained from the analysis could be 

extrapolated to processes in industry, the reality is that what is obtained from this analysis could be 

extrapolated to processes in industry, the reality is that what emerges here will be for purely academic 

and didactic purposes, as the data obtained, as well as serving to develop the scientific interest of the 

students who participate in it, will also serve to enrich the programmes of subjects such as statistics and 

statistical quality control within our institution.  

 

In the same way, this work aims to be a spearhead for similar projects with different conventional 

equipment, but whose ability is not known, and although it is of no interest for accessing markets, as the 

objective of having these machines is not to sell anything, it is interesting and important to know through 

practice the potential of equipment that, in other environments, would form part of productive processes. 

 

However, it is worth exploring the potential of AM from our small but significant trench, as a 

reality in today's industry, an industry of goods with intrinsic disposable value, in which environment 

AM and its flexibility fits perfectly. For, while it is not the panacea of new manufacturing, it does 

represent an important alternative to the needs of societies increasingly focused on experiences and less 

on possessions. 

 

Thus, putting the scientific knowledge of statistical process control into practice in a tangible 

process will be of great value to the undersigned and, moreover, desirably to the industrial engineering 

community, first and foremost, to the entire TESVB. 
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Target 

 

To determine the capability of the Stratasys® uPrint SE® additive manufacturing machine by the Fused 

Deposition Modelling method of the TESVB Industrial Engineering laboratory to manufacture 

dimensionally stable cubic parts when evaluated by statistical analysis using the process capability 

indicators Cp and Cpk. 

 

Methodology 

 

This is a quantitative investigation carried out by producing a sample of size n=30, with a confidence 

interval of 95% and a relative error of 10% for the Cpk factor. The parts shall have a design of unit 

dimensions (10 mm per side), in the form of a cube, to print them and evaluate their dimensions in the 

distance between the different faces, this will give an idea of the ability of the machine to reproduce the 

dimensional characteristics and their relationship with the position of the deposited material in layers, 

establishing, if any, a difference between the dimensions obtained along the deposition or tangent to it. 

The data shall be evaluated according to the following statistics: 

 

Cp = Tolerance/Dispersion                                                                                                                      (1) 
 

In which the tolerance is given by: 

 

𝑇𝑜𝑙𝑒𝑟𝑎𝑛𝑐𝑒 = 𝐿𝑆𝐸 − 𝐿𝐼𝐸                                                                                                                              (2) 

 

Where: 

 
𝐿𝑆𝐸 = 𝑈𝑝𝑝𝑒𝑟 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑙𝑖𝑚𝑖𝑡 

𝐿𝐼𝐸 = 𝐿𝑜𝑤𝑒𝑟 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑙𝑖𝑚𝑖𝑡 

 

While the dispersion is given by: 

 

𝐷𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛 = 6𝜎  
 

Where: 

 

𝜎 = 𝑃𝑟𝑜𝑐𝑒𝑠𝑠 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛  
 

Development 
 

For the present work, parts were printed on a Stratasys® uPrint SE Plus® machine (see Figure 1) using 

ABSplus P430® as construction material, without support material, given the geometry of the parts. 
  

 
 

Figure 1 Impresora Stratasys uPrint SE Plus 
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The design of the parts corresponds to cubes of 10 mm per side (see Figure 2). This design was 

defined in such a way as to have longitudinal dimensions by which the machine's ability to manufacture 

parts with consistency in these dimensions could be checked. In addition, two radii were added, one 

internal and one external, in order to have the possibility of eventually adding these dimensions to the 

study. In this work the study of these dimensions was not carried out, only the linear ones. 

 

 
 

Figure 2 Screenshot of the design of the part. STL file 

 

In order to carry out an ability study it is necessary to establish tolerances to the nominal 

measurement. As the part under study does not belong to any assembly, nor is it requested by any 

customer, only the nominal value is available. Therefore, the international standard ISO 2768-1:1989 

Tolerances for linear and angular dimensions without indication of individual tolerances was used. This 

standard provides guidance for setting specification limits according to four tolerance classes: fine, 

medium, coarse and very coarse (see Table 1). For the present study, the fine and medium tolerances 

were chosen whose tolerances, for the range in which the nominal dimension falls, are ±0.1 mm and ±0.2 

mm, respectively (ISO, 1989).  
 

Values in millimetres 

Tolerance class Permissible deviations for basic dimension ranges 

Designation Description 0.5 a 

3 

More 

than 3 

and up to 

6 

More 

than 6 

and up to 

30 

Over 30 

and up to 

120 

More than 

120 and 

up to 400 

More than 

400 and 

up to 1000 

Over 

1000 and 

up to 

2000 

Over 

2000 and 

up to 

4000 

f fina ±0.05 ±0.05 ±0.1 ±0.15 ±0.2 ±0.3 ±0.5 --- 

m half ±0.1 ±0.4 ±0.2 ±0.3 ±0.5 ±0.8 ±1.2 ±2 

c broad ±0.2 ±0.3 ±0.5 ±0.8 ±1.2 ±2 ±3 ±4 

v very large --- ±0.5 ±1 ±1.5 ±2.5 ±4 ±6 ±8 

 

Table 1 Permissible deviations for linear dimensions, except broken edges 
Source: ISO 2768-1:1989 

 

Measurements were made with a Moore & Wright digital micrometer with a measuring range of 

0 - 25 mm and a resolution of 0.001 mm. This instrument is suitable for the study, since the resolution of 

the measuring instrument must be less than 10% of the defined tolerances (Preissler, Rosenberger, & 

Notni, 2017). 

 

0.1 ≥
𝑖𝑀𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝑢𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦

𝑚𝑎𝑛𝑢𝑓𝑎𝑐𝑡𝑢𝑟𝑖𝑛𝑔 𝑡𝑜𝑙𝑒𝑟𝑎𝑛𝑐𝑒
  

 

The sample size is 30 pieces, which allows a confidence level between 90% and 95% with a ratio 

of the lower confidence limit and the Cp of 80% (Franklin, 1999), according to the following formula 

(see Table 2). 

 

𝐶𝑝
𝑙𝑖𝑐 = 𝐶̂𝑝√𝜒𝑛−1

2 (𝛼)

𝑛−1
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Desired ratio de 𝑪𝒑
𝒌𝒍 𝑪̂𝒑⁄  Confidence level for the lower confidence limit 

90% 95% 99% 

0.80 n = 24 

0.8034 

n = 36 

0.8011 

n = 67 

0.8002 

0.85 n = 40 

0.8503 

n = 63 

0.8509 

n = 120 

0.8504 

0.90 n = 87 

0.9001 

n = 139 

0.9003 

n = 269 

0.9000 
 

Table 2 Comparison of an approximate sample size for the Cp formula compared to the exact size 

(obtained iteratively)  
Source: (Franklin, 1999)  

 

The formula used for the calculation of the Cp index is as follows: 

 

𝐶𝑝 =
𝐿𝑆𝐸−𝐿𝐼𝐸

6𝑆
  

 

Where: 

 

LSE = Upper Specification Limit 

LIE = Lower Specification Limit 

S = Standard deviation of the sample, obtained from the following formula: 

 

𝑆 = √
∑ (𝑥𝑖−𝑥̅)2𝑛

𝑖=1

𝑛−1
  

 

The settings for the manufacture of the parts were carried out according to the following table 

(see Table 3): 

 
Setting parameter Value 

Filament thickness 0.254 mm 

Filling density High-density hollow 

Print direction Axes of the radii perpendicular to the plane of the printing plate 

Supporting filler SMART 

STL file scale 1 : 1 

Orientation 180° (Y axis) by positioning the figure such that the base is the face with the rounded edges 

(top view) 
 

Table 3 Manufacturing parameters 

 

Results 

 

It should be noted that all parts evaluated are smaller than the nominal value of the design, which implies 

that a calculation of the Cpk index is unnecessary, as it would be out of control. Furthermore, the Cp 

index values for both fine and medium tolerance classes indicate an out-of-control process. For fine 

tolerance 10±0.1 mm the Cp index is 0.77, which is equivalent to a probability of out-of-specification 

parts of 130013 parts per million (see Figure 3). This is largely due, in addition to the dispersion, to the 

displacement of the data towards the lower specification limit, obtaining out-of-tolerance parts even 

below this limit. 

 

For medium tolerance (see Figure 4) the Cp index is 1.53, equivalent to a probability of out-of-

tolerance parts of 305 parts per million. By opening the tolerance, machine performance improves 

significantly. However, the shift of the values towards the lower limit still needs to be corrected. 



36 

 

 

 
 

Figure 3 Capability analysis with Cp indices for fine tolerance 
 

 
 

Figure 4 Capability analysis with Cp indices for mean tolerance 

 

Conclusions 

 

The ability of the machine under analysis to produce parts within specification is poor when dealing with 

a fine tolerance with 20 tenths of a millimetre tolerance, this ability improves substantially when the 

tolerance is opened to double, to have a total of 40 tenths of a millimetre total tolerances. However, an 

adjustment must be made to centre the process, because if the analysis of the Cpk index, which considers 

the process bias, were to be carried out, it would have a very poor result for the reason mentioned above. 

It should be noted that the thickness of the filament used in the adjustment for the production of the parts 

was 0.254 mm, this is a fraction of an inch, if it is considered that the layers are superimposed one after 

the other without overlapping, to generate a 10 mm high cube, the machine should deposit an inaccurate 

amount of layers, therefore, it is inferred that designing a part in fractions of an inch could increase the 

process skill indexes. 

 

Statements 

 

This work analyses the relationship between the tolerance specified in the design of a part and the 

dispersion of the process that produces it, by measuring a sample and obtaining the arithmetic mean and 

standard deviation, and by obtaining the process skill index Cp , being clear that, being a sample, this 

index represents only an estimate, whose confidence level depends, to a large extent, on the sample size 

chosen, which has been n = 30.  
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The results show that the process is not stable for a fine tolerance of 0.20 mm between the lower 

and upper specification limits, and that the mean and all individual values show a trend below the nominal 

value of 10 mm. This highlights the need to focus the process to bring the values closer to the nominal 

specification. An observation made during the study is that one of the construction parameters of the 

parts, the layer thickness, is 0.254 mm, which is equal to 0.01 inch. This measurement makes sense since 

the machine is of American manufacture. This is the hypothesis for further studies in which either tools 

are available that allow layer thicknesses in fractions of a metre, or parts are designed with dimensions 

in fractions of an inch. This should increase the value of the Cp index, i.e. the process capability. This 

hypothesis is put forward and remains to be demonstrated in subsequent projects. 
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Abstract  

 

Just as “practice makes perfect”, “what is not practiced is forgotten”, the latter happens to students of the 

Bachelor's Degree in Administration of the Tecnológico de Estudios Superiores de Valle de Bravo 

(TESVB); the subject “Business Plan” in seventh semester requires them to put into practice knowledge 

of previous subjects in a project, such task represents a challenge that overwhelms them because of its 

complexity, fear of the unknown and lack of specific instruments to guide them. The objective of this 

research is to develop a tool for the formulation of business plans. The methodology included a 

documentary analysis of models, practices and methodologies proposed by specialists, interviews with 

professors involved in the subject, a diagnosis of two generations, interviews with professors and the 

design and adjustment of the proposed tool to confirm, with the feedback of those involved, its 

importance and usefulness in the entrepreneur's decision making. 

 

Practical and methodological guide for the preparation of business plans, case study 

 
 

 
 

 

Objective 

 

To develop a support tool that facilitates 
the formulation of business plans by 

students of the Bachelor's Degree in 

Administration of the Tecnológico de 
Estudios Superiores de Valle de Bravo. 

Methodology 

 

Diagnosis of two generations, documentary 
analysis, design of the script for the application 

of interviews, design and adjustment of the 

practical guide for the elaboration of business 
plans. 

Contribution 

 

Contribute to the strengthening of the 
entrepreneurial ecosystem of the 

TESVB, to support the process of 

creation, growth and sustainability of 
ventures. 

 

Project-based learning, creativity, didactic resources, willingness to work 

 

Resumen  

 

Así como “la práctica hace al maestro”, “lo que no se practica se olvida”, esto último ocurre a estudiantes 

de la Licenciatura en Administración del Tecnológico de Estudios Superiores de Valle de Bravo 

(TESVB); la materia “Plan de negocios” en séptimo semestre les exige poner en práctica conocimientos 

de asignaturas previas en un proyecto, tal tarea representa un desafío que los abruma por su complejidad, 

temor a lo desconocido y falta de instrumentos específicos que los guíen. El objetivo de esta investigación 

es desarrollar una herramienta para la formulación de planes de negocios. La metodología incluyó un 

análisis documental de modelos, prácticas y metodologías planteadas por especialistas, entrevistas a 

profesores involucrados en el tema, un diagnóstico sobre dos generaciones, entrevistas a profesores y el 

diseño y ajuste de la herramienta propuesta para confirmar con la retroalimentación de los involucrados, 

su importancia y utilidad en la toma de decisiones del emprendedor. 

 

Guía práctica y metodológica para elaborar planes de negocios, caso de estudio 

 
 

 

Objetivo 

 

Desarrollar una herramienta de apoyo 

que facilite la formulación de planes de 

negocios por estudiantes de la 
Licenciatura en Administración del 

Tecnológico de Estudios Superiores de 

Valle de Bravo. 

Metodología 

 

Diagnóstico de dos generaciones, análisis 

documental, diseño del guion para la aplicación 

de entrevistas, diseño y ajuste de la guía práctica 
para elaborar planes de negocios. 

Contribución 

 

Contribuir al fortalecimiento del 

ecosistema emprendedor del TESVB, 

para apoyar el proceso de creación, 
crecimiento y sostenibilidad de los 

emprendimientos. 

 

Aprendizaje basado en proyectos, creatividad, recursos didácticos, voluntad de trabajo 
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Introduction 

 

Although there is currently a lot of software and templates available to facilitate the formulation of 

business plans, covering the areas of accounting, point of sale, planning, marketing, purchasing, 

inventory, sales, human resources, among others, with free and paid versions (Odoo, 2024) and business 

planning tools are marketed, categorised as the best software applications for business plans based on 

their characteristics, The reality experienced by those interested in managing a company is different due 

to the fact that some Higher Education Institutions lack the basic technological infrastructure required by 

these platforms, students have economic problems that do not allow them to contract these plans, in 

addition to other obstacles that they face and help to understand why ‘76 percent of Mexican start-ups 

close in their first three years of operations, mainly due to lack of access to financing, in addition to late 

payments to suppliers’ (El Financiero, 2023), ‘In Mexico, 64 percent of start-ups have not received 

support from public or private institutions for their development and growth’ (El Financiero, 2023), (El 

Financiero, 2023), ‘the remaining 36 per cent of companies that have received help for their expansion, 

mostly came from mentors, 57 per cent of entrepreneurs in Mexico do not know about public business 

support programmes’ (El Financiero, 2023). 

 

This shows how complicated it is for an entrepreneur to access financing; in many cases the 

procedure is not clear, it includes too many requirements, there are no current calls for proposals that 

respond to their needs, neither at the federal level, by the Ministry of Economy (SE), which aims to 

‘encourage the development and strengthening of Mexican companies through training and technical 

assistance’ (Government of Mexico, 2019). Nor at the state level, by the Instituto Mexiquense del 

Emprendedor (2024) which: 

 

Although it ‘offers programmes aimed at boosting the entrepreneurial spirit of the people of 

Mexiquense and a comprehensive system of support for those who decide to start, develop, consolidate 

or expand a company, with the purpose of generating wealth and well-being for the people of 

Mexiquense, these are based on budget availability, as well as, the technical, financial and commercial 

viability of the company.’ 

 

Or by the Consejo Mexiquense de Ciencia y Tecnología (COMECYT), which manages the 

COMECYT programme for young entrepreneurs and innovators: 

 

To financially support young people from Mexico who develop a technological development 

and/or innovation project for a product, process or service, with the aim of starting a company or business, 

aimed at young entrepreneurs and innovators from Mexico no older than 29 years old, enrolled in or 

graduated from Higher Education Institutions, public or private and residing in the State of Mexico, to 

obtain financial support, through the presentation of a technological development and/or technological 

innovation project (Consejo Mexiquense de Ciencia y Tecnología, 2024). 

 

Considering the above, it is understandable why the results of the Quarterly Survey on the 

Evaluation of the Credit Market conducted by Banco de México for the period April - June 2024 indicate 

that ‘the two sources of financing most used by companies are suppliers and commercial banks’ (Banco 

de México, 2024, p. 1). 

 

In general, banks ask firms to have a viable business plan as one of the prerequisites for lending 

funds and even provide guidance and examples of its structure and content for its elaboration, recognising 

it as a written document that describes in detail how a business, usually one that is just about to start, is 

going to achieve its objectives (BBVA, 2024). 

 

Furthermore, Choque-Tolmo et al. (2020) point out that knowledge of each point corresponding 

to its structure is vital for its preparation. If any of them is unknown, it generates frustration and 

demotivation in people who have an idea, but little orientation and ability to correctly describe the 

business to be carried out, making common mistakes such as using too many words, not identifying the 

market opportunity, not clearly describing the business to be addressed and not making the terms clear 

(p. 46). 
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The Mexican Association of Entrepreneurs (ASEM) presented its Radiography of 

Entrepreneurship in Mexico 2023, which reveals that, on a scale where 1 is bad and 5 is excellent, the 

country's entrepreneurs rated the entrepreneurial ecosystem at 2. 6, a score that, for Juana Ramírez 

Bustos, president of ASEM, is a failing grade, as it reflects the challenges still facing the ecosystem. The 

index shows differences in the evaluation of the quality of public services and access to conditions for 

entrepreneurship and business, with scores of 2.5 and 2.7, respectively. While access to finance and 

public safety are the worst evaluated conditions for entrepreneurs, with a score of 2.2 and 2.3, 

respectively, according to the report. 

 

One way to reduce the existing gap between the entrepreneurs who apply versus those who are 

awarded funds and entrepreneurs' fears of failure is to contribute knowledge in the generation of business 

plans that are required by different funding sources and, in this way, increase the likelihood that 

entrepreneurs can be awarded these funds and manage to exploit their business idea, as well as strengthen 

them in the case of established businesses (Forbes, 2023). 

 

Problem definition 

 

When students of the Bachelor's Degree in Management reach their seventh semester, the business plan 

subject requires them to put into practice the previous knowledge acquired in subjects they have passed 

from the first to the sixth semester. However, it is very likely that forgetfulness and despair appear, which 

means that preparing a business plan represents a challenge that overwhelms students due to its 

complexity, fear of the unknown and lack of specific instruments to guide them, reasons that demonstrate 

the need for didactic support. 

 

Rationale 

 

Developing a business plan is a fundamental step to ensure the viability, sustainability and success of 

any business initiative. However, TESVB Management students lack a clear, accessible and structured 

tool to support them in its elaboration, many of them have not had any entrepreneurial experience, in 

addition to being unaware of the current economic, legal, commercial and labour conditions, among 

others. These problems limit their ability to make decisions, access finance and adapt to competitive 

environments. 

 

The purpose of this project is to develop a practical and methodological guide that serves as a didactic 

resource adapted to the creation of different business plans. 

 

General objective 

 

To develop a support tool that facilitates the formulation of business plans by students of the Bachelor's 

Degree in Administration of the Tecnológico de Estudios Superiores de Valle de Bravo. 

 

Specific objectives 

 

− To identify the approaches, models and tools used in the literature and in business practice for 

the creation of business plans. 

 

− Specify the content of the guide according to the specific needs of the case analysed. 

 

− Organise the elements that make up the structure of a business plan and demonstrate their close 

and constant relationship. 

 

− Design the guide with a practical and systematic approach covering the different stages for its 

implementation. 

 

− Implement the proposed tool in the selected case and evaluate the results obtained, in terms of 

the quality of the plan and its practical usefulness. 
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Development of the theme 

 

In order to achieve progressive implementation of learning, it is essential that students not only acquire 

knowledge superficially, but also relate new concepts to their previous knowledge. This integration 

requires reflective and strategic guidance from the teacher, who, by providing information and guiding 

students in reflecting on their own learning process, plays a key role. In addition, applying a strategic 

approach is crucial, and the theory of meaningful learning, by focusing on theory and practice, serves as 

a coherent guide in the design of teaching strategies and methods, enabling educators to transform 

students' understanding and application of knowledge. 

 

This student-relevant learning is supported by learning resources understood as materials used by 

educators to facilitate students' interaction with the content of a lesson, either in the introduction of new 

topics or in the consolidation of prior knowledge, thus promoting effective and enriching learning. 

 

The use of digital learning resources in the classroom offers significant advantages, such as 

motivation, continuous intellectual activity, development of initiative and autonomous learning, among 

others. They also encourage interdisciplinarity, individualisation and free the teacher from repetitive 

tasks. However, they present challenges such as rigid dialogues, gaps in activities, superficial learning 

and anxiety in some students. The careful selection and evaluation of these materials by the teacher is 

crucial to maximise their pedagogical potential and curricular integration. In addition, it seeks to promote 

student autonomy by modifying classroom strategies, prioritising contextualised activities, seeks to 

develop skills such as argumentation, problem solving, entrepreneurship and collaborative work, 

allowing students to assume a central role in learning. The implementation of digital didactic resources 

in the classroom is interrelated with the didactic assessment component due to the large number of 

activities that they generate in the teaching-learning process, which has the fundamental mission of 

transforming student learning using correct learning analytics. 

 

The potential achievement of analytics depends not only on technology, but also on effective 

interaction and coordination between the different participants. Their collaboration enables the systemic 

and productive implementation of learning analytics. This interaction between technology, teachers and 

students is fundamental for the success of learning analytics in the educational context, as it fosters a 

growth in students' knowledge (Aguirre et al., 2023, p. 1052). 

 

The formulation of a business plan is essential to define and structure an entrepreneurial project. 

A good plan serves as a roadmap to guide the growth of the business, attract investors and organise key 

ideas in a clear way, however the elaboration of plans is a task that requires a combination of strategic, 

analytical, organisational and communicative skills, as well as the ability to manage resources, anticipate 

problems and adapt to changes, for which it is advisable to recognise that the development of the 

mentioned competences would be affected too much if the student, besides having no business 

experience, lacks the habit of reading. 

 

There are many factors that can have an impact on a university student's reading and 

comprehension difficulties, such as: the lack of active reading practice, the different learning styles and 

the information overload that students currently face (Jiménez & Figuera, 2024, p. 101). 

 

The impact of reading and comprehension difficulties among university students goes beyond 

academics, affecting also their participation in society and their success in the labour market. The ability 

to read and comprehend texts effectively is essential for active citizenship, critical thinking and informed 

decision-making. In the face of these challenges, it is imperative that higher education institutions adopt 

proactive and student-centred approaches to address reading and comprehension difficulties. This may 

involve designing courses and reading materials tailored to students' needs, and promoting a culture of 

reading and active learning across the university campus (Jiménez & Figuera, 2024, p. 102). 

 

Methodology 

 

This research is applied, descriptive, mixed and cross-sectional in nature, and included six fundamental 

activities that made it possible to achieve the results obtained. 
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1. Diagnosis of two generations of the Bachelor's Degree in Administration, surveying a sample of 

78 students, with 95% confidence, and an error of 5%, designing an instrument for the collection 

of information and validating it with Cronbach's Alpha, obtaining 0.855, which means high 

reliability and validity of the same; the existence of didactic support, the relationship between 

reading and writing, the usefulness of combining theory with practice, the degree of difficulty in 

developing the plans that make up the business plan and its quality and relevance were 

investigated. All the students surveyed had already passed the business plan course, so their 

answers are considered reliable and free of any bias.  

 

2. Documentary analysis of existing models and guides for the elaboration of business plans, 

including also practices and methodologies proposed by specialists on the structure of business 

plans, which made it possible to identify the main elements that make them up and the level of 

depth at which they are developed. A search for literature related to the topic in the context of 

higher education was carried out with emphasis on scientific articles that offer a complete and 

objective view of the topic of study, using as selection criteria those found in scientific databases 

such as SciELO and Google Scholar, which have also been published in the last five years (2020-

2024). 

 

3. Design of the interview script that aimed to ‘evaluate the performance of students in the subject 

of business plan, identify areas of difficulty, and explore the effectiveness of the teaching 

methodology applied, in order to propose improvements that optimise both theoretical learning 

and the application of the knowledge acquired’, a set of open questions was prepared that allowed 

the information needed to be obtained in a clear and orderly manner from the interviewees, the 

questions were ordered in a way that allowed to create a fluid conversation, starting with the 

warm-up questions, continuing with the main questions and ending with the follow-up questions, 

planning that in the execution of the interview, after the introduction of the interviewee and the 

context, the objective of the interview was explained, the questions were raised, the suggestions 

were collected and the collaboration of the interviewee was thanked.  

 

4. Application of a structured individual interview with five lecturers from TESVB's Bachelor's 

Degree in Management, involved in the subjects of entrepreneurship and business plans, who 

evaluated the relevance of the guide for preparing them, the strengths and weaknesses of the 

entrepreneurs, the assessment of the available infrastructure and the prevailing entrepreneurial 

culture, recognised as the set of values, attitudes, beliefs and behaviours that promote initiative, 

creativity, innovation and risk-taking in the creation of projects or businesses.  

 

5. Design of the guide to develop business plans, considering the thematic content of the subject 

‘Business Plan’, proposed by the Tecnológico Nacional de México (TECNM), through the 

Academic Secretariat, Research and Innovation, by the Directorate of Teaching and Educational 

Innovation, with subject code LAB-1029 and the needs of students, identifying errors in their 

numbering, repetition in some topics and assessing the quantity and importance of each topic, 

maintaining a balanced volume to keep the student's interest, being respectful of their time. Before 

the structure of the business plan, introductory elements were included such as: objective of the 

guide, how to use the guide, tips for formulating a business plan, common mistakes, conformation 

of the entrepreneurial team and what is a business plan, all of these to prepare the reader before 

he/she goes into the details of the elaboration of the plan. 

 

6. Adjustment of the proposed guide taking into account the areas of improvement and valuing with 

the feedback of students and teachers, its importance and usefulness in the entrepreneur's decision 

making, information considered irrelevant by those involved was eliminated and improvements 

were proposed to be made, such as the placement of links that allow to deepen the knowledge of 

some topics, highlight the main ideas and include the approximate time to develop each element 

of the business plan, some inconsistencies were corrected, also the need to provide an additional 

amount of templates that facilitate the generation of the business plan was detected. 
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Results and análisis 

 

Box 1 
 

Table 1 

Diagnosis of the effects of the business plan course on the 2018-2023 and 2019-2024 generations of 

the TESVB Bachelor's Degree in Management. 

 
Target: To analyse the competences, knowledge and skills acquired by students in the elaboration of business 

plans, identifying areas of opportunity and strengths that allow them to improve the quality of the enterprises and 

their relevance in the current market. 

1. 1. More than 70% of the surveyed students answered that they lacked a support guide when elaborating their business plan, 

which confirms the necessity and relevance of the proposed methodological resource. 

2. 2. About 72% of the sample had difficulty in writing down their ideas, which confirms the importance of the habit 

of reading for the students in question. 

3. 3. Almost 90% of the respondents confirmed that the development of their business plan strengthened their work 

competences, which indicates the usefulness of the subject in boosting work life skills. 

4. 4. Approximately 86% of the students recognised the need for a holistic educational approach that combines theory 

and practice in a balanced way to cope with the demands of real life and the working environment. 

5. 5. Almost 95% of respondents expressed that a guide to business plan formulation would increase the quality and 

relevance of business plans, this response supports the design and implementation of the guide as a didactic resource. 

 

Source: Own elaboration 
 

Box 2 
 

Table 2 

Results of the interviews with professors of the Bachelor's Degree in Management, on the usefulness 

of the subject business plan and the potential to promote management and business development. 

 
Target: To collect qualitative information on teachers' perceptions of student performance, teaching effectiveness and 

the results obtained in the subject "Business Plans", in order to identify opportunities for improvement in teaching 

methods and curricular content. 

Question 1 To what extent and why do you consider that the content of the subject business plan promotes the 

development of student competences? 

1. Medium, because they need to be more confident in their proposals. 

2. High, because they show more fluency and fluency. 

3. High, because they take on responsibilities and roles that they had not taken on in other subjects and outside the 

classroom. 

4. Medium, because they need to improve their skills and values. 

5. High, because they develop their talents, professionalism and enthusiasm. 

Question 2 Why, from your experience, do you think that students have a low academic performance in the subject 

business plan? 

1. Lack of support and lack of recognition. 

2. Lack of interest and distraction of students. 

3. Lack of experience on the part of students and teachers. 

4. Lack of entrepreneurial vision. 

5. Too much flexibility in the educational model. 

Question 3 In what ways do you think the design of the business plan benefits the learner? 

1. Experiencing different experiences and comparing their performance. 

2. By linking subjects from different subjects in the same project. 

3. Experiencing proposals in real contexts. 

4. Giving them the possibility to have their own company. 

5. Reviewing previous knowledge and even preparing you for the EGEL exam. 

Question 4 Which competences do you think the student lacks in order to perform better in his/her business plan? 

1. Problem solving. 

2. Reading and writing. 

3. Context analysis. 

4. Communication and negotiation. 

5. Financial 

Question 5 What change would you suggest to improve the outcome of the business plan course? 

1. Projects initiated in previous semesters, linked to the cross-evaluation of teachers. 

2. More in-depth studies. 

3. Recognise students' efforts, giving them incentives. 

4. Greater financial support and recognition. 

5. Increasing their exposure and linking them with other agencies. 
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The main result obtained from this research corresponds to a practical and methodological guide 

for the business plan course, intended mainly for students of the Bachelor's Degree in Management, as 

shown in Figure 1, referring to the cover of the practical and methodological guide for the business plan 

course. 

 

Box 3 

 

 
 

Figure 1 

Cover of the practical and methodological guide for the business plan course. 
Source: Own elaboration 

 

The analysis of the sources consulted revealed that there is no uniformity in the structure of the 

business plan; the authors consulted suggest that the order of its parts and the level of depth of the content 

are different; in addition, the syllabus of the subject "Business Plan" includes an excessive number of 

topics and subtopics (67), referring to unit II "Elaboration and development of the business plan", the 

most significant elements that its basic structure should contain were selected (35), reducing the number 

of subtopics by 47.76%, as shown in Figure 2 corresponding to the table of contents of the guide for 

preparing business plans in any sector of the economy. 

 

Box 4 

 

 
 

Figure 2 

Table of contents of the practical and methodological guide for the business plan course 
Source: Own elaboration 
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Discussion 

 

Considering the teaching-learning process as a complex system in which multiple factors of diverse 

nature have an impact, it is relevant that when an entrepreneur is asked to draw up a business plan, he/she 

is provided with information about its basic structure and content, since although there are young people 

who have the ability to read and understand texts effectively, others lack it, that is, there is little significant 

learning that they have obtained during their professional training, This is directly reflected in problems 

such as lack of vocabulary, lack of prior knowledge, lack of motivation or interest, insecurity, memory 

problems and contradictions, all of which generate poor academic performance and reaffirm that ‘the 

ability to read and understand texts effectively is an invaluable skill that influences all aspects of an 

individual's academic, professional and personal life’ (Jiménez & Figuera, 2024, p. 103). 103). 

 

Conclusions 

 

The fine-tuning of the guide is a key activity that demonstrates its level of utilisation and improvement, 

generated through the support and time not only of the author, but also of those involved. 

 

If entrepreneurship is recognised as a detonator of the economic and social potential of a nation, 

it is necessary to manage it from a practical approach, not only to announce it at a theoretical level, 

linking learning with learning to undertake, learning by doing, from practice, without the single and 

programmed approach of the teacher where he/she sets the limits, the context and the use. 

 

To maximise the usefulness of the guide, it is indispensable to practice reflective reading on the 

part of the student, without which its objective will be minimally achieved. 

 

It is strongly recommended that students have a project or business idea before taking the business 

plan course, in order to facilitate the application of the contents and not just the example provided. 

 

It is necessary to empower young people, recognising them as the protagonists responsible for 

their own learning. 

 

The development of entrepreneurial projects by students of the TESVB Bachelor's Degree in 

Management, promoted by multidisciplinary teams, is crucial, giving them adequate follow-up so that 

they improve and consolidate in the medium and/or long term. 

 

It is advisable to consider the context in which the students develop, that the didactic resources 

are adequate and effective. 

 

The participation of young people in innovation and entrepreneurship events greatly strengthens 

the development of their soft skills, which include communication, teamwork, leadership, empathy, 

problem solving, adaptability, time management, critical thinking, negotiation skills and emotional 

intelligence. 

 

The relationship between reading and writing is close and reciprocal, as both skills reinforce each 

other. The more a person is exposed to reading, the more information they have to generate in their 

writing. 

 

It is planned to register the guide with the TECNM for use in the study programme of the 

Bachelor's Degree in Management applicable to the subject of Business Plan, with the intention of 

strengthening the development of the competences of the students enrolled in this programme. 

 

The entrepreneurial ecosystem of a higher education institution, made up of elements and actors 

that interact and connect to support, facilitate and promote the development of new companies and 

innovative projects, directly influences the quality of the process of creation, growth and sustainability 

of enterprises. 
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Abstract 

 

This paper tries to give the taxpayer a clear and precise idea of how to identify the controlling beneficiary 

of their company, which in addition to being a procedure to avoid money laundering, turns out to be very 

important since it is an obligation that must be fulfilled and failure to do so would bring very costly 

consequences, which possibly not any company could afford. And it is suggested to do so through an 

application of artificial intelligence, to take advantage of this tool for the benefit of companies. 

 

 
 

Anti-money laundering, beneficiary, ownership 

 

Resumen 

 

En el presente trabajo trata de dar al contribuyente una idea clara y precisa de como identificar al 

beneficiario controlador de su empresa, que además de ser un procedimiento para evitar el lavado de 

dinero, resulta ser de mucha importancia puesto que es una obligación que se tiene que cumplir y de no 

hacerlo traería consecuencias demasiado costosas, que posiblemente no cualquier empresa podría 

solventar. Y se sugiere hacerlo mediante una aplicación de inteligencia artificial, para aprovechar esta 

herramienta en beneficio de las empresas. 

 

 
         

Antilavado, beneficiario, titularidad 
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Introduction 

 

As a result of the need to have effective money laundering prevention procedures worldwide, as well as 

dynamic legal frameworks that allow us to know the destination of the profits generated by legal entities, 

trusts and other legal structures, as well as the details of the patrimonial modifications of these, the 

Financial Action Task Force (FATF) and the Organization for Economic Cooperation and Development 

(OECD) have joined forces to generate and transmit standards, parameters, as well as concepts that 

clarify the same as those that support the meaning of the terms “final beneficiary”, “controlling 

beneficiary” or “real owner” to the countries or jurisdictions that integrate and participate with these 

international organizations. 

 

The most important thing for the prevention of money laundering is the identification of the main actors 

who enjoy the benefits and exercise the powers at the end of the chain of ownership and control, if 

applicable. The FATF and its member countries are still in the process of generating effective measures 

that allow their identification. The battle that has currently been brewing is the identification of the 

controlling beneficiaries remotely through facial identification and geolocation technology, always 

supported as far as possible by government databases, which are those that generate both greater 

acceptance and certainty among obliged subjects and authorities. 

 

In Mexico, on November 12, 2021, the Federal Tax Code is reformed in accordance with the FATF 

recommendation (which begins in 2012), and comes into force in 2022, in which the figure of the 

Controlling Beneficiary is regulated in art. 32-B ter. 

 

Products in development 

 

Definition of final beneficiary for the fatf 

 

In the General Glossary of the Spanish version of the 40 Recommendations, published by the FATF, the 

final beneficiary is defined as follows: Final beneficiary refers to the natural person(s) who ultimately 

owns or controls a client and/or the natural person on whose behalf a transaction is carried out. It also 

includes the persons who exercise final effective control over a legal person or other legal structure. 

 

The final beneficiary is the individual (or individuals) who is effectively the owner or controller 

or who benefits from a legal vehicle. This control or economic benefit can be exercised in various ways: 

for example, by having a significant percentage (such as more than 25%) of the shares of a commercial 

company. Another case occurs when control is exercised over a significant percentage of the voting 

rights, or the ability to appoint or remove the members of the board of directors of an entity. 

 

Obligated Subjects (C.F.F.). 

 

Article 32-B Ter. Legal entities, trustees, settlors or beneficiaries, in the case of trusts, as well as the 

contracting or integrating parties, in the case of any other legal entity, are obliged to obtain and retain, as 

part of their accounting, and to provide the Tax Administration Service, when said authority so requires, 

the reliable, complete and updated information of their controlling beneficiaries, in the form and terms 

that said decentralized body determines through general rules. This information may be provided to 

foreign tax authorities, upon request and under an international treaty in force to which Mexico is a party, 

which contains provisions for reciprocal exchange of information, in terms of article 69, sixth paragraph 

of this Code. 

 

The Tax Administration Service will notify legal entities; trustees, settlors or beneficiaries, in the 

case of trusts; to the contracting parties or members in the case of any other legal entity required; as well 

as to third parties related to them, the request for information on their controlling beneficiaries in 

accordance with the provisions of article 134 of this regulation. Said information must be provided within 

the period of 15 business days following the date on which the notification of the request takes effect.  
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This period may be extended by the tax authorities for ten more days, provided that there is a duly 

justified request for an extension and this is submitted prior to compliance with the aforementioned 

period. Notaries, brokers and any other person involved in the formation or execution of contracts or 

legal acts that give rise to the constitution of such persons or the execution of trusts or any other legal 

entity, as well as financial entities and members of the financial system for the purposes of the Income 

Tax Law, in the case of information relating to financial accounts, shall be obliged, as a result of their 

intervention, to obtain the information to identify the controlling beneficiaries and to adopt reasonable 

measures to verify their identity, in order to provide it to the Tax Administration Service when said 

authority so requires, in the form and terms that said decentralized body determines through general rules. 

 

When the Tax Administration Service requires the subjects referred to in the previous paragraph 

to provide the information relating to the controlling beneficiaries, the deadline for providing it shall be 

that established in the second paragraph of this article. This deadline may be extended by the tax authority 

for ten more days, provided that there is a duly justified request for an extension and this is submitted 

prior to the fulfillment of the aforementioned deadline. 

 

The public registries in Mexico City and in the States of the Republic, the Financial Intelligence 

Unit of the Ministry of Finance and Public Credit, the National Banking and Securities Commission, the 

National Commission of the Retirement Savings System or the National Insurance and Surety 

Commission, will assist the Tax Administration Service, through the celebration of collaboration or 

information exchange agreements and in any other way authorized by the applicable provisions, to 

corroborate the accuracy and veracity of the information provided by legal entities; trustees, trustors or 

beneficiaries, in the case of trusts; to the contracting or member parties in the case of any other obligated 

legal entity; third parties related to them; persons who intervene in the celebration of contracts or legal 

acts, as well as financial entities and members of the financial system regarding controlling beneficiaries. 

According to rule 2.8.1.21 RMF 2023, it mentions the Mechanisms to identify, obtain and keep updated 

information on the controlling beneficiary. For the purposes of article 32-B Ter, first and third paragraphs 

of the CFF, legal entities, trustees, trustors or beneficiaries, in the case of trusts, as well as the contracting 

or member parties, in the case of any other legal entity, notaries, brokers and any other person involved 

in the formation or celebration of contracts or legal acts that give rise to the constitution of said persons 

or celebration of trusts or any other legal entity, must implement duly documented internal control 

procedures. These procedures will be all those that are reasonable and necessary to obtain and keep the 

information on the identification of the controlling beneficiaries and will be considered part of the 

accounting that the SAT may require. 

 

Keeping information on the controlling beneficiary 

 

For the purposes of the provisions of articles 32-B Ter and 32-B Quinquies of the CFF, in order to obtain 

and keep information on the identification of the controlling beneficiaries, legal entities, trustees, settlors 

or beneficiaries, in the case of trusts, as well as the contracting or member parties, in the case of any other 

legal entity, as appropriate, notaries, brokers and any other person involved in the formation or 

celebration of contracts or legal acts that give rise to the constitution of said persons or celebration of 

trusts or any other legal entity must at least: 

 

I. Identify, verify and properly validate the controlling beneficiary of legal entities, trusts and any 

other legal entity. For the purposes of the above, legal entities, trustees, settlors or beneficiaries, 

in the case of trusts, as well as the contracting or member parties, in the case of any other legal 

entity, as appropriate, will require the person(s) who may be considered as controlling 

beneficiary(ies), in accordance with the provisions of article 32-B Quater of the CFF, to reveal 

their identity and provide the information detailed in rule 2.8.1.22. 

 

II. Obtain, preserve and keep available reliable, complete, adequate, accurate and updated 

information about the identity data of the controlling beneficiary and other data established in 

rule 2.8.1.22., for which, legal entities, fiduciaries, trustors or beneficiaries, in the case of trusts, 

as well as the contracting or member parties, in the case of any other legal entity, as appropriate, 

must establish procedures so that the person(s) who may be considered controlling 

beneficiary(ies) provide them with updated information about their status as such, as well as 

inform them of any change in their status, in order to be able to comply with the provisions of 

article 32-B Quinquies, first paragraph of the CFF. 
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III. Maintain the information of the controlling beneficiary, the chain of ownership and the chain of 

control, the documentation that serves as support for it, as well as the supporting documentation 

of the internal control procedures referred to in the first paragraph of this rule, during the period 

indicated in article 30 of the CFF. 

 

IV. Provide, allow timely access to the tax authorities and grant them all the facilities to access the 

information, records, data and documents related to the controlling beneficiaries. 

 

When the SAT requires from notaries, brokers and any other person involved in the formation or 

celebration of contracts or legal acts that give rise to the constitution of legal entities or celebration of 

trusts or any other legal figure, information related to the controlling beneficiaries, it will do so through 

a request for information that will notify them in accordance with the provisions of article 134 of the 

CFF. 

 

For the purposes of the Income Tax Law, financial institutions and members of the financial 

system shall comply with the obligations established in article 32-B Ter, third paragraph of the CFF in 

accordance with the provisions of Annexes 25 and 25-Bis. 

 

Who is the controlling beneficiary? 

 

Article 32-B Quater C.F.F. 

 

For the purposes of this Code, the controlling beneficiary shall be understood as the natural person or 

group of natural persons who: 

 

I. Directly or through another or others or any legal act, obtains or obtains the benefit derived from 

his or her participation in a legal person, a trust or any other legal figure, as well as from any other 

legal act, or is the one or those who ultimately exercises or exercises the rights of use, enjoyment, 

benefit, or disposition of a good or service or in whose name a transaction is carried out, even if 

they do so on a contingent basis. 

 

II. Directly, indirectly or on a contingent basis, exercise control of the legal person, trust or any other 

legal figure. 

 

A natural person or group of natural persons is deemed to exercise control when, through the 

ownership of securities, by contract or by any other legal act, they can: 

 

a. Impose, directly or indirectly, decisions in the general meetings of shareholders, partners or 

equivalent bodies, or appoint or dismiss the majority of directors, administrators or their 

equivalents. 

 

b. Maintain ownership of the rights that allow, directly or indirectly, exercising the right to vote in 

respect of more than 15% of the share capital or property. 

 

c. Direct, directly or indirectly, the administration, strategy or main policies of the legal entity, trust 

or any other legal entity. 

 

In the case of trusts, the controlling beneficiaries shall be considered to be the settlor or settlors, 

the trustee, the trustee or trustees, as well as any other person involved and who ultimately exercises 

effective control in the contract, even on a contingent basis. The Tax Administration Service may issue 

general rules for the application of this article. 

 

For the interpretation of the provisions of this article, the Recommendations issued by the 

Financial Action Task Force and by the Global Forum on Transparency and Exchange of Information 

for Tax Purposes organized by the Organization for Economic Cooperation and Development, in 

accordance with the international standards of which Mexico is a member, shall apply, when their 

application is not contrary to the nature of the Mexican tax provisions. 
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2.8.1.20 R.M.F.2023 

 

For the purposes of article 32-B Ter of the CFF, in the identification of the controlling beneficiaries, legal 

entities must apply the provisions of article 32-B Quater, sections I and II, subsections a), b) and c) 

successively, as criteria for their determination, such that when the provisions of section I of article 32-

B Quater of the CFF have been applied, but have not resulted in the identification of the controlling 

beneficiary, section II, subsections a), b) and c) of said provision must be applied. 

 

For the purposes of obtaining the information referred to in article 32-B Ter of the CFF, legal 

entities must identify, verify and validate the information on the controlling beneficiaries, indicating the 

percentages of participation in the capital of the legal entity, including information related to the chain 

of ownership, in cases where the controlling beneficiary is indirectly. Chain of ownership is understood 

to mean the case in which indirect ownership is held through other legal entities. Likewise, legal entities 

must also identify, verify and validate the information related to the chain of control, in cases where the 

controlling beneficiary is by means other than ownership. Chain of control is understood to mean the 

case in which control is held indirectly, through other legal entities, trusts or any other legal figure. 

 

When no natural person is identified under the criteria established in this rule, in relation to article 

32-B Quater of the CFF, the natural person who holds the position of sole administrator of the legal entity 

or equivalent will be considered the controlling beneficiary. In the event that the legal entity has a board 

of directors or equivalent body, each member of said board will be considered the controlling beneficiary 

of the legal entity. 

 

Update of information 

 

Article 32-B Quinquies C.F.F 

 

Legal entities, trustees, settlors or beneficiaries, in the case of trusts; as well as the contracting or 

integrating parties, in the case of any other legal entity, must keep updated the information regarding the 

controlling beneficiaries referred to in article 32-B Ter of this Code. When there are modifications in the 

identity or participation of the controlling beneficiaries, legal entities; trustees, settlors or beneficiaries, 

in the case of trusts; as well as the contracting or integrating parties, in the case of any other legal entity, 

must update said information within fifteen calendar days following the date on which the modification 

in question has occurred. 

Box 1 

 

Figure 1 

Chain of ownership 

 

 
Own Source 
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The Tax Administration Service may issue general rules for the application of this article. 

 

Miscellaneous applicable rules 

 

2.1.41 RMF 2023 

 

Consultations dealing with the following subjects and matters may not be subject to the facility provided 

for in this rule: 

 

XVIII. Provisions on the controlling beneficiary referred to in articles 32-B Ter, 32-B Quater and 32-B 

Quinquies of the CFF, as well as the infringements and sanctions established in articles 84-M and 84-N 

of the same ordinance. 

 

2.1.47 RMF 2023 

 

Consultations dealing with the following subjects and matters may not be subject to the facility provided 

for in this rule: 

 

XXI. Provisions on the controlling beneficiary referred to in articles 32-B Ter, 32-B Quater and 32-B 

Quinquies of the CFF, as well as the infringements and sanctions established in articles 84-M and 84-N 

of the same ordinance. 

 

File to be completed 

 

2.8.1.22. RMF 2023 

 

For the purposes of article 32-B Ter, first paragraph of the CFF, legal entities, trustees, trustors or 

beneficiaries, in the case of trusts, as well as the contracting or member parties, in the case of any other 

legal entity, must integrate as part of their accounting the following information regarding each 

controlling beneficiary: 

 

I. Full names and surnames, which must correspond to the official document with which the identity has 

been accredited. 

 

II. Aliases. 

 

III. Date of birth. When applicable, date of death. 

 

IV. Sex. 

 

V. Country of origin and nationality. If you have more than one, identify them all. 

 

VI. CURP or its equivalent, in the case of other countries or jurisdictions. 

 

VII. VII. Country or jurisdiction of residence for tax purposes. 

 

VIII. VIII. Type and number or code of official identification. 

 

IX. RFC code or tax identification number, or its equivalent, in case 

 

X. of being a resident abroad, for tax purposes. 

 

XI. Marital status, with identification of the spouse and property regime, or identification of the 

concubine or the concubine, if applicable. 

 

XII. Contact information: email and telephone numbers. 

 

XIII. Home address and tax address. 
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XIV. Relationship with the legal entity or capacity held in the trust or legal entity, as appropriate. 

 

XV. Degree of participation in the legal entity or in the trust or legal entity, which allows it to exercise 

the rights of use, enjoyment, benefit, or disposal of a good or service or to carry out a transaction. 

 

XVI. Description of the form of participation or control (direct or indirect). 

 

XVII. Number of shares, social shares, participations or rights or equivalent; series, class and nominal 

value of the same, in the capital of the legal entity. 

 

XVIII. Place where the shares, equity interests, participations or other equivalent rights are deposited or 

held in custody. 

 

XIX. Specific date from which the natural person acquired the status of controlling beneficiary of the 

legal entity, trust or any other legal entity. 

 

XX. If applicable, provide the data mentioned in the preceding sections regarding who or who hold the 

position of sole administrator of the legal entity or equivalent. In the event that the legal entity has a 

board of directors or equivalent body, of each member of said board. 

 

XXI. Date on which a change in participation or control in the legal entity, trust or any other legal entity 

occurred. 

 

XXII. Type of change in participation or control in the legal entity, trust or any other legal entity. 

 

XXIII. Date of termination of participation or control in the legal entity, trust or any other legal entity. 

 

In cases of chain of ownership or chain of control referred to in rule 2.8.1.20. The following 

information must also be provided: 

 

I. Name, denomination or corporate name of the legal entity(ies), trusts or legal entities that have 

participation or control over the legal entity, trusts or legal entities. 

 

II. Country or jurisdiction of creation, constitution or registration. 

 

III. Country or jurisdiction of residence for tax purposes. 

 

IV. RFC code or tax identification number, or its equivalent, in the case of being a resident abroad, for 

tax purposes. 

 

V. Tax domicile. 

 

Additional information on the comprehensive file 

 

In addition to the information indicated in rule 2.8.1.22. RMF 2023, sections I to XII, the following: 

 

I. Identification data of the notary, brokerage, office, as well as the person who owns them. 

 

II. Date of incorporation or celebration, according to the deed, minutes, policy, minutes, similar or 

equivalent that supports the incorporation of the legal entity or celebration of the trust or legal entity. 

 

III. The full name of those who constitute, integrate or are part of the legal entity according to the 

constitutive deed or public deed or participated in the celebration of the trust or legal entity. 

 

IV. Amount of the share capital of the legal entity according to the constitutive deed or public deed or of 

the assets of the trust or legal entity. 
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V. In the event that with its intervention the legal entity, trust or any other legal entity makes 

modifications to the fixed capital or variable capital or to the assets of the trust or legal entity, as 

appropriate, the supporting information of the amount and of the acts or contracts necessary for this. 

 

VI. Name of the sole administrator or equivalent, if applicable, members of the board of directors or 

equivalent body. 

 

VII. Registration data, if applicable, before public or equivalent registries. 

 

Infringements and sanctions 

 

Article 32-D CFF. Any authority, public entity, entity, organ or agency of the Legislative, Executive and 

Judicial powers, of the Federation, of the federative entities and of the municipalities, autonomous bodies, 

political parties, trusts and funds, as well as any physical person, legal entity or union, that receives and 

uses federal public resources, shall in no case contract acquisitions, leases, services or public works with 

physical persons, legal entities or legal entities that: 

 

IX. Fail to comply with the obligations established in articles 32-B Ter and 32-B Quinquies of this Code. 

Article 42 CFF. 

 

XII. Carry out home visits to financial institutions; fiduciaries, trustors or trustees, in the case of trusts; 

to the contracting or member parties, in the case of any other legal entity; as well as to third parties related 

to them, in order to verify compliance with articles 32-B, section V, 32-B Bis, 32-B Ter, 32-B Quáter 

and 32-B Quinquies of this Code. The home visits referred to in this section shall be carried out in 

accordance with the procedure established in article 49 of this Code. 

 

XIII. To require financial institutions; trustees, settlors or beneficiaries, in the case of trusts; and the 

contracting or member parties, in the case of any other legal entity; as well as third parties related to 

them, so that they may display at their domicile, establishments, in the offices of the authorities 

themselves or through the tax mailbox, depending on the way in which the request was made, the 

accounting, as well as provide the data, other documents or reports that are required, in order to carry out 

their review to verify compliance with articles 32, section V, 32-B Bis, 32-B Ter, 32-B Quáter and 32-B 

Quinquies of this Code. The exercise of the power referred to in this section will be carried out in 

accordance with the procedure established in article 48-A of this Code. 

 

Article 84-M CFF. The following are violations related to the obligations established in articles 

32-B Ter, 32-B Quáter and 32-B Quinquies of this Code: 

 

I. Failure to obtain, retain or submit the information referred to in article 32-B Ter of this Code or failure 

to submit it through the means or formats indicated by the Tax Administration Service within the time 

limits established in the tax provisions. 

 

II. Failure to keep updated the information related to the controlling beneficiaries referred to in article 

32-B Ter of this Code. 

 

III. Submitting the information referred to in article 32-B Ter of this Code in an incomplete, inaccurate, 

erroneous manner or in a manner other than that indicated in the applicable provisions. 

 

Article 84-N CFF. Anyone who commits the violations referred to in article 84-M of this Code 

will be subject to the following fines: 

 

I. From $1,500,000.00 to $2,000,000.00 as included in section I, for each controlling beneficiary that is 

part of the legal entity, trust or legal entity in question. 

 

II. From $800,000.00 to $1,000,000.00 as established in section II, for each controlling beneficiary that 

is part of the legal entity, trust or legal entity in question. 

 

III. From $500,000.00 to $800,000.00 as established in section III, for each controlling beneficiary that 

is part of the legal entity, trust or legal entity in question. 
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Conclusions 

 

Although the figure of the controlling beneficiary was defined by the FATF since 2012, in our country it 

was not until 2021 when, from the tax regulation, the FATF recommendations related to the figure of the 

final beneficiary were addressed. This, through the reform to the Federal Tax Code (CFF), which came 

into force in 2022. It strengthens the management and oversight powers of the tax authorities to detect 

evasion behavior and eliminate any benefit to the taxpayer that allows them to avoid paying taxes. 

 

With these reforms, other actions pursued by the Mexican State were reinforced, such as the 

prevention of money laundering and the detection of simulated operations. Thus, the new obligation to 

identify the final beneficiary of the operations carried out by the taxpayer has this objective. 

 

Consequently, the availability of information on the final beneficiaries of persons and legal 

structures is a decisive instrument in the fight against tax evasion, money laundering, corruption and 

other financial crimes. At the same time, it is important for taxpayers to know the requirements and 

regulations, since the fines imposed are very high. 

 

Abreviaturas 

 

Art. - Artículo 

C.F.F. – Código Fiscal de la Federación 

GAFI – Grupo de Acción Financiera Internacional 
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LISR – Ley del Impuesto Sobre la Renta 

OCDE – Organización para la Cooperación y el Desarrollo Económico 
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Abstract                                                           
 

This study evaluates the financial viability of construction companies using Artificial Intelligence (AI) 

tools. Traditionally, this analysis relies on metrics such as liquidity, profitability, and indebtedness, but 

AI enables a more precise approach, providing key insights for strategic decisions in project allocation. 

The study compares AI results with traditional financial methods, examining the companies’ ability to 

meet contractual obligations and complete projects on time. Preliminary findings indicate that AI not 

only enhances the accuracy of financial predictions but also optimizes risk management, increasing 

efficiency in selecting construction companies for infrastructure projects. 

 
Evaluation of Financial Feasibility of Construction Companies Using Artificial Intelligence 

 

 

 

 

 

The study will evaluate the financial viability 

of a construction company to demonstrate 

how Artificial Intelligence (AI) can analyze 
financial statements. Accessible financial 

data from a full year will be used, and the 

analysis results will be presented in a detailed 
report within three months. 

The methodology involves collecting financial data 

from selected companies through publicly available 

sources. Key financial statements, including income 
statements, balance sheets, and cash flow 

statements, will be sourced from annual reports, 

corporate websites, and financial information 
platforms. These data sets will be analyzed using AI 

tools to evaluate financial viability and provide 

insights for decision-making. 

This study contributes by demonstrating 

how Artificial Intelligence (AI) can 

enhance the analysis of financial data in 
the construction industry, providing more 

accurate financial evaluations and 

improving decision-making processes for 
project selection. 

 

Artificial Intelligence (AI), Financial Analysis, Liquidity, Profitability, Risk Management 

 

Resumen                                                                   
 

Este estudio evalúa la viabilidad financiera de empresas constructoras mediante herramientas de 

Inteligencia Artificial (IA). Tradicionalmente, este análisis se basa en métricas como liquidez, 

rentabilidad y endeudamiento, pero la IA permite un enfoque más preciso, brindando información clave 

para decisiones estratégicas en la adjudicación de proyectos. El estudio compara los resultados de la IA 

con métodos financieros tradicionales, examinando la capacidad de las empresas para cumplir 

obligaciones contractuales y completar proyectos a tiempo. Los hallazgos preliminares muestran que la 

IA no solo mejora la precisión de las predicciones financieras, sino que también optimiza la gestión del 

riesgo, incrementando la eficiencia en la selección de empresas constructoras para proyectos de 

infraestructura. 

 
Evaluation of Financial Feasibility of Construction Companies Using Artificial Intelligence 

 
 

 

 

 
 

 
 

El estudio evaluará la viabilidad financiera 
de una empresa constructora para demostrar 

cómo la Inteligencia Artificial (IA) puede 

analizar los estados financieros. Se utilizarán 
datos financieros accesibles de un año 

completo, y los resultados del análisis se 

presentarán en un informe detallado dentro 

de tres meses. 

La metodología consiste en recopilar datos 
financieros de empresas seleccionadas a través de 

fuentes públicas disponibles. Los estados 

financieros clave, incluidos los estados de 
resultados, balances generales y flujos de efectivo, 

se obtendrán de informes anuales, sitios web 

corporativos y plataformas de información 

financiera. Estos conjuntos de datos serán 

analizados utilizando herramientas de IA para 

evaluar la viabilidad financiera y proporcionar 
información para la toma de decisiones. 

Este estudio contribuye al demostrar cómo 
la Inteligencia Artificial (IA) puede 

mejorar el análisis de datos financieros en 

la industria de la construcción, 
proporcionando evaluaciones financieras 

más precisas y mejorando los procesos de 

toma de decisiones para la selección de 

proyectos 

 

Inteligencia Artificial (IA), Análisis Financiero, Liquidez, Rentabilidad, Gestión de Riesgos 
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Introduction 

 

The construction sector plays a fundamental role in the development of infrastructure, serving as 

a cornerstone for the economic growth of any country. However, awarding projects to construction 

companies requires a thorough assessment of their financial health to mitigate risks of non-compliance 

or delays in execution. Traditionally, financial analyses in the construction sector have relied on metrics 

such as liquidity, profitability, indebtedness, and operational capacity. 

 

This study aims to evaluate the financial viability of construction companies through the use of 

Artificial Intelligence (AI). The implementation of AI tools enables a deeper and more accurate analysis 

of financial conditions, facilitating better decision-making when selecting companies for construction 

projects. 

 

The analysis will focus on the application of AI to process the financial statements of a set of 

construction companies experienced in infrastructure projects, identifying patterns that reveal their 

ability to meet contractual obligations and complete projects on time. The results obtained will be 

compared with traditional financial analysis methods to determine which approach offers greater 

precision and reliability. 

 

The purpose of a company is its reason for existence, its fundamental mission. According to 

Robbins (2018), the purpose of a company is to "create value for its shareholders and customers, and 

generate sustainable economic benefits in the long term." 

 

Financial management is the process of administering a company's financial resources to achieve 

its objectives and goals. According to Gitman (2015), the goals of financial management are "maximizing 

shareholder wealth, maximizing owner profits, and maximizing company value." 

It is important to understand financial health to determine whether financing decisions were the most 

appropriate. Financial interpretation aims to assist company executives in making such determinations 

(Yacila, 2010). 

 

In today's context, Artificial Intelligence (AI) plays a transformative role in financial 

interpretation. AI tools allow for the analysis of large volumes of data with greater accuracy and speed, 

providing valuable insights that might not be evident with traditional methods. By applying AI to the 

interpretation of financial statements, companies can develop more effective strategies, improve liquidity 

management, and optimize investment decisions. 

 

This approach not only facilitates a deeper understanding of economic resource flows but also 

enables the identification of patterns and trends that can guide strategic financial decisions. The 

integration of AI into financial evaluation represents an opportunity to enhance the precision and 

efficiency of financial management. 

 

Added Value: The application of AI in financial analysis enables a faster and more precise 

evaluation of company viability compared to traditional methods, improving decision-making. 

 

Key Features of the Approach: AI is used to process large volumes of financial data, identify 

patterns, and provide strategic insights for risk and resource management. 

 

Problem to Solve: The challenge of accurately assessing the financial health of construction 

companies to make sound decisions in project awarding. 

 

Central Hypothesis: The use of AI improves precision and reliability in the financial evaluation 

of companies in the construction sector. 

 

 

 

 

 

 



64 

 

 

Box 1  
 

Table 1 

Assets 
 

Construction Company Moller y Pérez-Cotapos S.A.  

and Subsidiaries 
Balance Sheet As of December 31, 2022, and 2023 

(In thousands of pesos) 2022 2023 

Activo 

Current Assets 

Cash and Cash Equivalents 5,000 6,000 

Accounts Receivable 8,000 9,500 

Inventories 12,000 11,000 

Other Current Assets 3,000 3,500 

Total Current Assets 28,000 30,000 

Non-Current Assets 

Property, Plant, and Equipment 50,000 52,000 

Investments 10,000 11,000 

Other Non-Current Assets 5,000 5,500 

Total Non-Current Assets 65,000 68,500 

Total Assets 93,000 98,500 

Source: Copilot. (2024). Conversation on financial statement analysis. Microsoft. 

 

Box 2 

 

Table 2 

Liabilities and Equity 

 
Liabilities and Equity 

Current Liabilities 

Accounts Payable 7,000 8,000 

Loans 10,000 9,000 

Other Current Liabilities 2,000 2,500 

Total Current Liabilities 19,000 19,500 

Non-Current Liabilities 

Long-Term Loans 20,000 18,000 

Other Non-Current Liabilities 5,000 5,500 

Total Non-Current Liabilities 25,000 23,500 

Total Liabilities 44,000 43,000 

Equity 

Share Capital 30,000 35,000 

Reserves 10,000 12,000 

Retained Earnings 9,000 8,500 

Total Equity 49,000 55,500 

Total Liabilities and Equity 93,000 98,500 

Source: Copilot. (2024). Conversation on financial statement analysis. Microsoft. 4o mini 

 

Box 3  
 

Table 3  

Income Statement 

 

Construction Company Moller y Pérez-Cotapos S.A. 

and Subsidiaries 

Income 

Statement 

For the years ended December 31, 2022 

and 20232023 

(In thousands of pesos) 2022 2023 

Revenue 100,000 110,000 

Cost of Sales -70,000 -75,000 

Utilidad Bruta 30,000 35,000 

Administrative Expenses -10,000 -11,000 

Sales Expenses -5,000 -5,500 

Other Income (Expenses) 2,000 2,500 

Operating Profit 17,000 21,000 

Financial Income 1,000 1,200 

Financial Expenses -2,000 -2,200 
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Profit Before Taxes 16,000 20,000 

Income Tax -4,000 -5,000 

Net Income for the Year 12,000 15,000 

Source Copilot. (2024). Conversation on financial statement analysis. Microsoft. 

 

 

 
       

Figure 1 First Interaction with AI                                                                                                                                                     

Source: (Chat GTP, 2024) 

 

 
  

Figure 2 Financial statement analysis process under controlled request                                                                                                                               

Source: (Chat GTP, 2024)" 
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Figure 1 Análisis de razones de liquidez mediante IA bajo solicitud controlada 

Source: (Chat GTP, 2024)  

 

 
 

Figure 4 Profitability ratio analysis using AI under controlled request 
Source: (Chat GTP, 2024) 
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Figure 5 Table of Conclusions from Financial Statement Analysis with AI 
Source: (Chat GTP, 2024) 

 

Methodology 

 

Data Collection 

 

Financial data will be collected from the following sources: 

 

Financial Statements 

 

The income statements, balance sheets, and cash flow statements of the selected companies will be 

obtained from annual reports, corporate websites, and financial information platforms. 

 

Financial Ratios 

 

Key ratios will be calculated, such as: 

 

− Liquidity: Current ratio and quick ratio. 

− Profitability: Net profit margin and return on assets (ROA). 

− Leverage: Debt-to-equity ratio and total debt. 

− Efficiency: Asset turnover and days receivable. 

 

Ratios are indicators used worldwide to quantify a company's economic reality, allowing 

comparisons between accounting periods to understand the entity's behavior and make projections for 

the short, medium, or long term, and to evaluate results. 

 

A company's operations can be analyzed using horizontal or vertical analysis tools, essentially by 

comparing related items to see how they have performed over time (Morales, 2012). 
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Comparative Financial Statement Analysis 

 

This tool helps understand what is happening in the company's operations; the following will discuss its 

features and application in the financial analysis process. 

The main financial ratios will serve to execute actions such as: 

 

− Identifying and recognizing specific situations and potential problems regarding the company's 

structure. 

− Evaluating the business's management and performance. 

− Making relevant decisions related to the entity's financial future. 

− Comparing companies of different sizes and with industry averages (Mundi, 21). 

 

According to Jaffe (2012), a good understanding of the essential aspects of financial statements 

is desirable simply because these documents, and the numbers derived from them, are the fundamental 

means of communicating financial information both inside and outside the company. 

 

Balance Sheet Analysis 

 

Balance sheet analysis is crucial to evaluate the financial health of construction companies, as this sector 

requires significant capital and long-term asset management. Using artificial intelligence (AI) tools, a 

detailed analysis of the selected companies' balance sheets will be conducted. This analysis will include 

the following stages: 

 

− Asset Evaluation: 

 

− Current Assets: Items such as accounts receivable and construction materials inventories will be 

examined. AI can identify patterns in collection times and inventory turnover, allowing analysts 

to detect potential liquidity issues. 

− Non-Current Assets: Fixed assets such as machinery, equipment, properties, and land will be 

analyzed. AI can evaluate depreciation and maintenance of these assets, helping predict the need 

for new investments or replacements. 

 

− Liabilities Analysis: 

 

− Current Liabilities: Short-term obligations such as accounts payable and debts to suppliers will 

be assessed. AI will identify trends in payment management and terms, helping to avoid solvency 

issues. 

− Non-Current Liabilities: Long-term debts, including loans for machinery acquisition or project 

financing, will be analyzed. AI can provide projections of future cash flows, allowing the 

company to better plan for its financial obligations. 

 

− Equity Evaluation: 

 

Contributions of capital and retained earnings, as well as their evolution over time, will be 

examined. AI can help identify profitability and the company's ability to generate value for 

shareholders. 

 

− Pattern and Anomaly Detection: 

 

AI algorithms can detect unusual patterns in balance sheet numbers, such as unexpected 

variations in assets or liabilities. This will allow managers to identify areas that require attention 

and correct deviations before they become significant problems. 

 

− Data Visualization: 

 

AI can also facilitate financial data visualization through interactive charts and dashboards, 

enabling managers and stakeholders to quickly understand the company's financial situation. 
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− Predictive Modeling: 

 

Predictive modeling techniques will simulate future scenarios based on current balance sheet data, 

helping the company plan its investment and financing strategies based on financial projections. 

 

This comprehensive approach, supported by artificial intelligence, not only allows a deeper and 

more efficient analysis of construction companies' balance sheets but also facilitates informed decision-

making to improve financial health and business sustainability in a highly competitive sector. 

 

Results 

 

The results of implementing AI in financial statement analysis show a significant improvement in the 

accuracy, efficiency, and speed with which large volumes of financial information can be processed. The 

use of advanced machine learning algorithms allowed not only the automation of repetitive tasks, such 

as transaction classification and financial statement generation but also the identification of patterns that 

would have been difficult to detect through conventional analysis. 

 

However, it is important to highlight that the results also showed some limitations in terms of 

model interpretability. While AI can generate accurate results, the detailed understanding of how certain 

conclusions were reached remains a challenge, a phenomenon known as the "black box." This was 

evident in certain predictive models where the correlation between financial variables was not always 

clear to analysts. 

 

Conclusions 

 

This study has demonstrated that implementing artificial intelligence (AI) in financial statement analysis 

enables greater efficiency and accuracy in strategic decision-making. The findings reveal that AI not only 

automates routine tasks but also enhances the identification of patterns and detection of financial 

problems, resulting in more effective risk management and stricter regulatory compliance. Additionally, 

its application in public works bidding processes can optimize offer evaluations by analyzing large 

volumes of data to detect irregularities and forecast costs, leading to more informed and transparent 

decisions. 

 

However, it has been shown that adopting AI requires significant investments in training and 

technology, essential for maximizing its benefits. This challenge is critical for financial professionals to 

properly oversee and understand the algorithms used. Future research should explore the impact of AI in 

different sectors and companies of various sizes, as well as assess how regulation and market conditions 

influence the effectiveness of these technologies. It would also be valuable to investigate the perceptions 

of accounting professionals regarding AI and how ethical and privacy concerns associated with its use 

can be addressed. 
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Abstract 
 

This project integrates rapid prototyping and artificial intelligence (AI) to optimize the design through 

iterations and virtual simulations, increasing process reliability. Rapid prototyping allows you to create 

custom components, while AI optimizes designs and predicts their performance. CAD/CAE tools are 

used to simulate the behavior of the prototype without physical testing. Shigley's mechanical design 

methodology, complemented by feedback from large language models (LLMs), such as GPT-4.0, Gemini 

15.5 Flash, and Llama 3.2, where GPT-4.0 excelled at offering precise suggestions that improve the 

design. In addition, approaches such as the Ishikawa diagram, the AHC model, modular development, 

and the SCRUM methodology are incorporated to ensure the continuous evolution of the prototype. This 

academic project seeks to promote progress in the management of new approaches, through the 

integration of digital technologies and innovative methodologies in engineering. 

 

 
AI, design, LLM 

 

Resumen  
 

Este proyecto integra prototipado rápido e inteligencia artificial (IA) para optimizar el diseño mediante 

iteraciones y simulaciones virtuales, incrementando fiabilidad en el proceso. El prototipado rápido 

permite crear componentes personalizados, mientras que la IA optimiza diseños y predice su rendimiento. 

Se emplean herramientas CAD/CAE para simular el comportamiento del prototipo sin pruebas físicas. 

La metodología de diseño mecánico de Shigley, complementada con retroalimentación de grandes 

modelos de lenguaje (LLM), como GPT-4.0, Gemini 15.5 Flash y Llama 3.2, donde GPT-4.0 sobresalió 

al ofrecer sugerencias precisas que mejoran el diseño. Además, se incorporan enfoques como el diagrama 

Ishikawa, el modelo AHC, el desarrollo modular y la metodología SCRUM para asegurar la evolución 

continua del prototipo. Este proyecto académico busca impulsar el progreso en la administración de 

nuevos enfoques, mediante la integración de tecnologías digitales y metodologías innovadoras en la 

ingeniería. 

 
IA, diseño, LLM 
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Introduction 

 

In the construction industry, the quality and strength of concrete are essential aspects to certify the 

durability and safety of structures. Measuring the strength of concrete is a fundamental practice that 

allows to evaluate its capacity to support loads and to determine if it respects the established standards 

and requirements (ACI 214, 2011). 

 

This is how civil engineering finds part of its development, contributing to the review and 

application of their knowledge in the construction industry in every field and division of this, within 

these, the development of machinery for testing and development issues of quality assurance of materials 

is essential, which is why in institutes and universities it is vital to give rise to the development of 

technology through the academy in conjunction with students, seeking to develop skills and review and 

design criteria in the area (Capote León, et al., 2016). 

 

With this behind, in the Civil Engineering curriculum of the Tecnológico de Estudios Superiores 

de Valle de Bravo there are limitations of equipment and specialised spaces for scientific technological 

development, which gives rise to the creation of projects that encourage students to know and learn in an 

applied way the relevant topics in the field, One of these is testing the resistance of materials, and 

specifically talking about reinforced concrete specimens, which would be carried out in a universal 

testing machine, but since there is no universal testing machine, the creation of a simile machine is 

considered, which due to the electronic and hydraulic elements can become costly (Torres & Redondo, 

2009). 

 

In this context, the development of specialised machines for the accurate and reliable 

measurement of the strength of concrete specimens has become increasingly relevant. These similar 

machines, also known as compression testing machines, play a crucial role in quality control laboratories 

and in the construction industry in general (zwick/roell, 2023). 

 

Rapid prototyping has revolutionised machine design, allowing the creation of functional 

components in significantly reduced times. According to Gibson, et al. (2015), additive manufacturing 

technologies have transformed the development process, allowing for faster iterations and greater 

customisation in the early stages of design. This improves efficiency, allowing design problems to be 

identified and corrected before significant investments are made in production. In addition, rapid 

prototyping has facilitated the creation of complex geometries that would be difficult or impossible to 

produce using traditional methods, expanding the possibilities in machine design. 

 

The use of artificial intelligence in rapid machine prototyping has transformed design and 

manufacturing processes. Thanks to AI, it is possible to optimise component design, predict the 

performance of prototypes before they are manufactured and reduce errors during the development 

process. Machine learning algorithms can generate multiple design variants based on specific parameters, 

making it easier to customise and adapt prototypes to particular needs. Furthermore, through automated 

simulations, AI improves accuracy and efficiency in detecting potential failures, minimising iteration 

times and costs (Cho, et al., 2022; Edwards, et. al, 2024). 

 

The objective of this paper is to conceptually design a destructive testing machine for frame-type 

reinforced concrete specimens, using rapid prototyping methodology enhanced with the use of AI. To 

achieve this, a multidisciplinary approach integrating mechanical and materials engineering knowledge 

as well as a thorough understanding of the fundamental principles of concrete compression testing is 

required. 

 

The design of the machine is based on international standards and regulations established by 

organisations such as ASTM and ACI, specifically using as reference ASTM C39 and ACI 201.1R-8, 

which contextualise the tests performed on reinforced concrete and its visual inspection in service, i.e. in 

the application within constructions. Aspects such as load capacity, testing speed, measurement accuracy, 

as well as user safety will be considered (Jáuregui Pajares, et al., 2017), the design of the prototype that 

integrates the machine will be based on the works described by Mott and Norton that talk about the design 

of machinery, selection of elements and specific design criteria (Mott, et al., 2018; Norton, 2021). 
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While the methodological part that integrates prototype design including review and testing 

standards, includes definition and specification, prototype conceptual design, component selection, 

construction and assembly, calibration and testing, optimisation and improvements, and finally 

documentation and analysis of results. Each step is developed by means of a theoretical-analytical 

conceptualisation. 

 

The modelling and simulation of the prototype will integrate Computer Aided Drafting (CAD) 

and Computer Aided Engineering (CAE) systems, which have the advantage and possibility of 

developing models in 2D and 3D environments, allowing the drawing of solid parts with the required 

dimensional and design characteristics, reflecting the analysis capacity of the tools used in the production 

process (Hernández Hernández, et al., 2020). For the refinement of the model, an analysis by means of 

the finite element method (FEM) will be used, which will help the prototype to be simulated in service 

conditions without ‘trial and error’, this analysis allows a significant reduction in the meshing time and 

the number of elements required without affecting the quality of the geometry of the elements (Rojo 

Martínez, et al., 2022). 

 

Background 

 

Rapid prototyping has emerged as a crucial methodology in machine design and development, facilitating 

a more agile and efficient approach to component manufacturing. This technique, which integrates 

various additive manufacturing technologies, allows engineers and designers to create physical models 

of their concepts in a reduced time, which not only speeds up the development process, but also improves 

collaboration between teams (D. Ngo, et al., 2018; Zhou, et al., 2024). As the complexity of machine 

designs increases, the use of rapid prototyping has become essential to meet the challenges of innovation 

in industry. However, despite its many advantages, widespread adoption of these technologies faces 

barriers related to user familiarity and technical knowledge. This paper seeks to explore the intersection 

between artificial intelligence and rapid prototyping, analysing how the integration of these two areas 

can optimise machine design and production, thus contributing to the evolution of modern 

manufacturing. 

 

In this context, different works propose a perspective on the use of AI in mechanical design 

through traditional prototyping and rapid prototyping. 

 

In the work reported by Hossian and Alveral (2019) they present the use of AI for the analysis of 

behaviours in autonomous mobile robots, applying it in the intelligent technologies of artificial neural 

networks (ANN) for the implementation of supervised error feedback learning, improving the 

performance of the mobile robot. On the other hand, Oviedo-Lopera et al. (2020) worked on the design 

of a monitoring system for an aquaponics system using unsupervised learning and supervised learning, 

obtaining effective results in water pH value predictions and scalable for commercial or mass production 

systems. 

 

Maimun et al. (2022) evaluated AI in the search for effective information for the preliminary 

design of vessels in an unsupervised manner and then compared the results obtained against the designers' 

criteria, although this was only estimated for designs that had already been carried out or were concrete, 

as they describe, linear models, encountering efficient and agile information search and systematisation 

processes. 

 

Chen and collaborators (2022) report the application of AI in the design of a smart plug, explicitly 

using it in machine learning (ML) techniques for processing energy load data in different plugged-in 

household appliances, in such a way that they improve the system itself to know the operating and load 

properties in real time. On the other hand, Pengwei et al. (2023) used AI in the design of cost-effective 

and low-carbon ultra-high performance concrete (UHPC), integrating the capabilities of automatic data 

collection and processing, performing property prediction and optimisation with respect to material cost, 

carbon footprint and compressive strength, showing results with higher prediction accuracy and 

optimisation performance in UHPC design. In another type of application, Bilgram and Laarmann 

(2023), in software design used language modeling (LLM), specifically the use of GPT to improve the 

initial phases of innovation; exploration, ideation and digital prototyping, through different business 

projects show an AI-assisted approach that appears to be innovative with human interaction and 

workflows in each project. 
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In a study by Nygård Ege et al. (2024), they showed the potential of AI in idea generation for an 

event called Hackathon, where students competed without the use of AI and a team that followed AI 

instructions to design a prototype, participating in the first stages of generative design and feedback of 

ideas, achieving that the team that used AI finished second out of six teams participating in the event, so 

AI is providing clear descriptions and recommendations to better integrate design in engineering. 

 

The studies carried out contextualise the use of AI for design in different areas and how its use 

has been expanding each time and the use of algorithms that feed AI learning in different areas of 

knowledge that can favour the development of projects continues to soar. The search for an integral 

design using the rapid prototyping methodology can be developed for almost any type of 

conceptualisation, as long as special care is taken in the critical variables of the project and the 

development of these under the supervision of the researcher. 
 

Methodology 

 

To solve the problem we start by identifying the prototype design methodology to be followed, and which 

will be tested with the use of AI and interaction through a series of basic feedback questions so that a 

cyclical process is carried out to improve the method and thus the conceptualisation of the design to be 

obtained, the mechanical design established by Shigley (2020) will be the process to follow which will 

be fed back to phase 3 (Figure 1); 

 

Box 1 

 

 

Figure 1 

Design methodology adapted from Shigley 
Source: Design methodology adapted from Shigley, shows the phases presented in the paper (1, 2 and 3) 

 

During the first phase, the need for the equipment was determined and the functional requirements 

necessary to meet the demands of the users and ensure compliance with current regulations were defined. 

In the second phase, the usual configurations of testing machines of this type were analysed and the most 

suitable elements were selected, considering the regulatory requirements as well as the objectives of the 

project. 

 

By means of a morphological matrix (Table 1), the commercial elements that make up the 

machine were selected, evaluating the availability and manageability of the materials as criteria 

(Ölvander, et al., 2009). 

 

With the use of the morphological matrix, the selection of elements that make up the design was 

carried out, considering the applicability and availability, in addition to the fact that the selected designs 

will be based on customised specifications (Mortensen & Hansen, 2022). 

 

Subsequently in phase three we start with the detailed design thinking about the necessary features 

and material available, so the conceptualisation of each part is shown in the design matrix (Table 2), with 

which we will start the construction phase. 

 

In this phase we started with the AI feedback, from the instructions shown in the methodology 

review and phases one, two and three, we started with a debugging process, for this we chose three LLM 

systems; GPT 4.0, Gemini 1.5 Flash and Llama 3.2, in their free versions (Figure 2) and updated to the 

month of October 2024. 

 

 

 

 

1. Identification of 
the need and 
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Box 2 
 

Table 1 

Morphological matrix for element selection 

 
                   System 

 

Component 

Option A Option B Option C 

Base 

   

3/16'' steel plate ½'' steel plate 1" steel plate 

Clamping element 

   

4" drill press’’ Custom-designed press. Clamp press with 

clamping screw. 

Load cell 

  
 

Universal machine load cell. Universal machine load cell on 

configurable steel frame. 

Load cell under 

customised design. 

Load cylinder 

   

SAE 1010 steel cylinder. Carbon iron cylinder. Stainless steel cylinder. 

 

Box 3 

 

Table 2 

Morphological matrix of the detailed design of the elements 

 
                  Design 

 

Component 
Detailed CAD design 

Base 

 

Clamping element 
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Load cell 

    

 

Box 4 
 

 

 

 

 

 

 

Figure 2 

IA LLM in comparison 
 

To begin with, a test was carried out for the methodological phase, where the AI was asked if 

they were familiar with the methodology to be used, and subsequently if they could improve it or if they 

had any comments to make (Figure 3). 

 

Box 5 
GPT 4.0 Gemini 1.5 Flash Llama 3.2 Meta 

¿Conoces la siguiente metodología de Shigley para el diseño? Do you 

know the 

following 

Shigley 

methodolog

y for design? 

 

 

 

Figure 3 

IA LLM in comparative, question one 
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All three alternatives gave a positive response in terms of the methodology used, where GPT 4.0, 

does not give two possible answers to choose from, while in Gemini we observed a longer answer, giving 

detail of the steps and even a summary to the answer, finally, Llama 3.2 gives us a brief but concise 

answer to what was asked, in a design approach GPT 4.0 seems to be more competent in this phase. The 

second question will be to feed back to the LLM methodology itself without any external author who has 

provided support to the methodology (Figure 4). 

 

Box 6 
GPT 4.0 Gemini 1.5 Flash Llama 3.2 Meta 

Con base en tu información, ¿Puedes mejorar la metodología y cómo lo harías? 

 

 

 

Figure 4 

IA LLM in comparative, question two 

 

In this question the AI participates more actively, presenting considerable improvements to the 

methodology presented, we can highlight Llama 3.2 that presents 10 points of improvement and adds 

three more phases than the original ones, then we have Gemini that adds 3 more phases but is not as 

explicit as Llama 3.2 in these, and finally GPT 4.0, with only one additional phase, but adds 

improvements in the other phases, complementing them. So Llama 3.2 shines in this section by 

effectively improving the methodological part. For the next step the project was explained and asked to 

add the rapid prototyping to improve the project as described (Figure 5). 
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Box 7 
GPT 4.0 Gemini 1.5 Flash Llama 3.2 Meta 

Now, the project I am working on is to conceptually design a destructive testing machine for frame-

type reinforced concrete specimens, you can adapt the methodology you suggest and also add rapid 

prototyping. 
 

 
 

 
 

 

Figure 5 

IA LLM on benchmarking, feedback and improvement using rapid prototyping 

 

For this phase we noticed that GPT 4.0 collaborated more with the detail of the design, 

implementing new ideas from rapid prototyping in each of the phases and being objective in the activities 

to be developed, on the other hand Gemini 1.5 focused its response on highlighting some questions within 

the activities in order to obtain more detail in some phases and thus provide more information and now 

at the end Llama 3.2 was brief in the ideas presented and apparently more concrete, for the designer's 

taste, the improvements provided in this phase by GPT 4.0 seem to be more concise at the time of design 

and with greater coherence. 

 
Results and discussion 

 

With the adjustments made, the methodology was rethought with GPT 4.0 improving the initial Shigley 

methodology for design with the addition of rapid prototyping for design, which is observed (Figure 6), 

this will enhance the project and the new morphological matrices for selection and preliminary detailed 

design are presented (Table 3 and Table 4). 
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Box 8 

 

Figure 6 

Design methodology adapted from Shigley and enhanced through GPT 4.0 based on designer feedback 

Iterating the process that has been enhanced with the use of AI, in the first phase, the following 

adaptations were made: 1) activities were proposed in order to meet and 2) the functional requirements 

needed to meet user demands were redefined. In the second phase, we performed: 1) a preliminary CAD 

simulation and 2) the use of AHP in the process. Phase 3, established the remaining phases to be done 

as: 1) agile iteration (fine-tuning) and 2) a design cycle (SCRUM) was established and 3) the design will 

be modular. 

 

The remaining three phases involved in the overall build and evaluation process will be reported 

in subsequent work. Based on the reported adaptations, a morphological matrix (Table 3) is made to 

visualise the aggregated stages that modify the first design process. 

 

Box 9 

 

Table 3 

Morphological matrix of suitability in the use of AI-powered methodology 

 
                 Design 

Chamfer 
Modification and adaptation carried out 

Identification of the 

need and definition 
of the problem 

The concepts were adapted in need to amplify the design objective sought, establishing a clearer idea cloud by means of an 

Ishikawa diagram: 
 

Schedule of 

activities 

Based on the diagrammatic development, the schedule of activities is developed: 

New definition of 
requirements based 

on a new needs 

analysis. 

Upon further analysis of the design requirements, it became apparent that the cylinder 
attachment within the load cell was missing, so an additional selection row was added to the 

morphological matrix in Table 1. 

 
MORPHOLOGICAL MATRIX FOR THE SELECTION OF ELEMENTS 

                         System 

Component 
Option A Option B Option C 

Load cylinder 

clamping system 
 

 

 

Symmetrical load, 

clamping and test 
cylinders with 

hydraulic elements 

Load cylinders 

with control and 
hydraulic 

elements 

Mechanical 
elements with load-

bearing element 

fastening by means 
of pulleys 

Accordingly, Option C is chosen, given that the project is not limited to mechanical elements 

with greater accessibility. 
 

 

 

 
 

 

 
 

 

 
 

 

• Definition of
objective

• Definition of
activities

• Types of tests,
loads and
normative criteria

Identifying the need
and defining the
problem

• Exploration of
alternatives, list
some.

• Preliminary
simulation

• CAD

• Selection

• AHP, define on
the basis of cost,
feasibility and
performance.

Planning of solution
alternatives and
selection

• Final concept
development

• Agile iteration

• Establishing
design cycles,
using SCRUM

• Ensure modular
design

Detailed design

• Simplified
functional prototype

• Additive
manufacturing
alternatives

• Digital prototype
testing

Rapid prototyping
(additional phase)

• Fabrication and
assembly

• Staged
construction

• Staged quality
control

• Ensuring integrity
in static analysis

Construction of the
final prototype

• Initial testing

• Controlled testing

• System
verification

• Adjustments

Test execution and
validation

• Post-project
evaluation

• Data collection

• Documentation
and impact
review

• Feedback

Final evaluation and
implementation
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1. 1. Consideration 

and selection of 

alternative 
solutions 

Based on what was established by the designer's criteria, modelling work began, which was not adjusted as presented in Table 

2, but the simulation processes for the loads were added. 

Preliminary 

simulation in CAE 

Morphological matrix of the detailed design of the elements 

                           Design 

Component 
Detailed CAD design 

CAE simulation of 

unfavourable elements 

 

 

Finite element analysis on unfavourable components 

  
 

The use of AHP in 

the process 

For the use of the AHP we used a freely available calculator developed by Goepel (2022) where important criteria for the 

design were established: Load capacity, Precision capacity, Operational safety, as well as Durability and maintenance, based 

on this, the priority scale of each of the criteria was established, based on them we have the following results: 
    

 

 
 

 

 

2. Detaile

d design For this phase only an agile iteration SCRUM process was set up for the machine design and 

improvement cycle. Agile iteration 

(adaptations)  

A design cycle 

was established 

(SCRUM) 

 

 
 

The design will 

be modular. 

For the modular design, the elements to be modelled and implemented in the modular design were 

established at the designer's discretion considering the manufacturability and accessibility of 

elements. 
 

 

The refinement of the methodology through feedback can still be improved if we ask for an 

exhaustive comparison with specific questions in each of the phases, LLM algorithms are modifying the 

ways of working, understanding and generating general-purpose language, so day by day they increase 

their training through billions of parameters on massive amounts of text that can predict the scaling laws. 

The ability of LLMs for general-purpose language understanding and generation is acquired by training 

billions of model parameters on massive amounts of text data, as predicted by scaling laws (Minaee, et 

al., 2024). 
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Conclusion 

 

The integration of artificial intelligence (AI)-assisted rapid prototyping in the design of destructive 

testing machines for reinforced concrete demonstrates the synergistic potential of emerging technologies 

(Fan, et al.,, 2021). Through continuous iterations with advanced language models, the design 

methodology has been optimised, achieving a customised solution for specific needs of academia and the 

construction industry. 

 

This interdisciplinary approach combines mechanical engineering, AI and computational 

simulation, highlighting the importance of technological collaboration in applied research and 

engineering education (Elahi, et al., 2023). AI has accelerated and refined design, reducing costs and 

development times. 

 

The project can be a milestone in the search for innovative and cost-effective solutions for 

academic institutions with limited resources. The results establish a solid foundation for future research 

on prototype construction and evaluation, advancing knowledge in the area. Future work on the 

construction of the prototype is expected to drive the integral conclusion of the project with the 

implementation of elements that were also suggested in the feedback. 
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