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Abstract 

 

The development of new technologies that the industry has developed over time has allowed companies 

to produce in greater quantities and at lower costs, giving them an ever-increasing profit margin.This is 

how the industry has evolved, beginning with Industry 1.0, where steam engines were developed; 

Industry 2.0, which developed through electricity and assembly machines; Industry 3.0, where the 

beginnings of computing gave way to automation; and finally Industry 4.0, where technological advances 

have evolved to such an extent that new technologies are being designed, and the use of the internet is 

essential for business and professional life. Thus, careers such as accounting and administration are 

closely related to the industry. To be more effective and efficient in selling their products, companies 

need to properly control the inflows and outflows of their products, maintain an orderly control over their 

cash inflows and outflows, and properly manage the personnel working in their facilities. New 

technologies design programs or applications that allow them to control and execute the operations 

carried out in the company. These technologies must be applied by accounting and administrative 

professionals preparing to enter the corporate world. Currently, professionals in the administrative 

accounting field must have the skills and knowledge related to the technological programs needed to 

capture data for processing the products or services they sell. The Excel spreadsheet is the foundation for 

understanding and managing the various accounting and administrative programs used in different 

companies. Accounting and administrative professionals must know how to use commercial programs 

such as Aspel, Alegre, Compaqui, and many others. These programs properly display the various records 

of the operations a company must maintain, although some companies develop their own programs. It is 

also important to know how to manage the SAT website, where electronic invoicing and tax returns are 

recorded, both for individuals and legal entities, to understand tax payments. To acquire accounting and 

administrative knowledge, it is necessary to pursue accounting and administration programs, which 

provide both theoretical and practical knowledge. These programs have established programs and 

timeframes for completing them. With this knowledge and skills, students must have an ideal profile to 

work in any type of company, whether commercial or manufacturing. These knowledge and skills should 

provide job security, but how confident are they that they have the necessary knowledge to enter the 

labor market? To answer this question, the population was comprised of students from the Temascaltepec 

University Center [UAEMex] in the accounting program; the Valle de Bravo Higher Education Institute 

[Technological Institute of Valle de Bravo] in the administration program; and the Corporativo 

Internacional Universitario [Corporativo Internacional Universitario, Valle de Bravo campus] in the 

accounting program. A sample of 96 students participated in a questionnaire designed with the help of 

experts and validated by Cronbach's alpha. The questionnaire was then administered using Google 

Analytics for analysis of the results. 

 

Challenges and challenges of accounting and administrative profession in the face of 

Industry 4.0  
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Resumen   

                                                                       

El desarrollo de nuevas tecnologías que la industria ha desarrollado a través de los tiempos, ha permitido que 

las empresas produzcan en mayor cantidad y a menores costos posible, dándoles un margen de utilidad cada 

vez mayor. Así es como la industria ha ido evolucionando, comenzando con la industria 1.0 donde se 

desarrollan la máquinas de vapor, la industria 2.0 que se desarrolló a través de la electricidad y las máquinas 

de montaje, la industria 3.0 los comienzos de la informática dieron paso a la automatización, hasta llegar a la 

industria 4.0 donde los avances tecnológicos han evolucionado de tal forma que se van diseñando nuevas 

tecnologías, y el uso de internet es indispensable para la vida empresarial y profesional, de tal forma que las 

carreras profesionales como contaduría y administración están totalmente relacionadas con la industria. Para 

su mayor eficacia y eficiencia en la venta de sus productos las empresas necesitan llevar un correcto control 

de las entradas y salidas de sus productos, un control ordenado de sus entradas y salidas de dinero y una 

adecuada administración del personal que labora en sus instalaciones. Las nuevas tecnologías diseñan 

programas o aplicaciones que les permiten controlar, y ejecutar las operaciones que se llevan a cabo en la 

empresa, estas tecnologías las deben de aplicar los profesionales contables y administrativos que se preparan 

para incursionar en la vida laboral empresarial, actualmente los profesionales en al ámbito contable 

administrativo, deben contar con habilidades y conocimientos referentes a los programas tecnológicos que se 

necesitan, para capturar los datos en el procesamiento de los productos o servicios que ponen a la venta. La 

hoja de cálculo Excel, es la base para poder entender y saber manejar los diferentes programas contables o 

administrativos que se utilizan en las diferentes empresas. Los profesionales contables administrativos deben 

saber manejar programas comerciales como Aspel, Alegra, Compaqui, entre muchos otros más, estos 

programas muestran los diferentes registros de las operaciones que debe de llevar una empresa de manera 

adecuada, aunque algunas empresas desarrollan sus propios programas. También es importante saber manejar 

la página del SAT, donde se registra la facturación electrónica, y las declaraciones, tanto de personas físicas 

como de las personas morales, para conocer el pago de los impuestos. Para obtener conocimientos contables 

y administrativos es necesario cursar las carreras de contaduría y administración, en las cuales se obtienen 

estos conocimientos, los conocimientos son teóricos y prácticos. Las carreras cuentan con programas y 

tiempos establecidos para llevarlas a cabo, con este conocimiento y habilidades, los estudiantes deben contar 

con un perfil idóneo para laborar en cualquier tipo de empresa, ya sea comercial o de transformación, los 

conocimientos y habilidades les debe dar seguridad laboral, pero, ¿qué tan seguros están de contar con los 

conocimientos necesarios para inmiscuirse en el mercado laboral, que ofrece la industria 4.0? Para contestar 

esta pregunta se tomaron como población estudiantes del Centro Universitario Temascaltepec UAEMex,en 

la carrera de contaduría, el Tecnológico de Estudios Superiores de Valle de Bravo, en la carrera de 

administración, y en el Corporativo Internacional Universitario campus Valle de Bravo, en la cerrar de 

contaduría, con una muestra de 96 estudiantes que participaron en contestar un cuestionario diseñado con 

ayuda de expertos, y validado por alpha de cronbach, se aplicó por medio de google froms, para su análisis 

de resultados. 

 

Retos y desafíos de la profesión contable y administrativa ante la industria 4.0. 
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Introduction 

 

Since humans first discovered trade many years ago, they also learned to keep records of the goods they 

kept for sale. Trade is known as one of the oldest and most fundamental activities for the establishment 

of the first economies. According to history, trade began when humans discovered agriculture. They 

exchanged the surplus of their crops with other traders for other products. The first exchanges were local 

and are known as bartering. 

 

In parallel with agronomy and trade, accounting records date back to ancient Mesopotamia in 

6000 BC. Later, the invention of money was fundamental to its development, allowing a method of 

valuation or value assignment on the same scale to be established for different products and services. The 

first accounting records were found in ancient Mesopotamia around 5000 BC. 

 

In Babylon in 2600 BC, baked clay tablets were used to keep accounting records. In Venice, the 

Venetian accounting system began to be used in the 14th century. The first study on modern accounting 

is a text from 1494 called Summa de Arithmetica, Geometria, Proportioni e Proportionalita. 

 

The accounting and administrative profession has evolved gradually over the years, starting with 

Friar Luca de Pacioli, known as the father of accounting, who wrote the accounting principles of ‘double-

entry bookkeeping’ in 1494, whose basic statement reads: One or more debit accounts always correspond 

to one or more credit accounts for the same amount. Other authors, such as Benedetto Cotrugli, who in 

1458 wrote the book Della mercatura et del mercante perfetto, whose importance lies in chapter 13, "On 

the manner of keeping commercial records"; authors on administration such as Jules Henri Fayol, a 

French mining engineer who developed the classical theory of administration; and Frederick Winslow 

Taylor [1856-1915], known as the father of scientific management. He was an American mechanical 

engineer who developed methods to improve industrial efficiency, established principles and standards 

to increase productivity and save materials. 

 

These beginnings were of great importance because they revealed the importance of keeping 

orderly and adequate records of the income and expenses of any economic entity, as well as the 

importance of orderly organisation of commercial activity. 

 

Over time, the industrial revolution has evolved by leaps and bounds, developing new 

technologies for production, from ledgers for recording the entry and exit of goods and money in journal 

and ledger books, to cash receipts and disbursement cards, to the policy system. 

 

Both accounting and administrative records have evolved alongside technology, with new 

technological systems being sought to ensure that production is carried out accurately and in a timely 

manner, and to reduce production times in line with technology. 

 

The development of technology gave rise to Industry 1.0, which saw the introduction of steam 

engines, mechanising processes such as textile production and mining, increasing production, the 

beginning of urbanisation and the emergence of the working class. This was followed by Industry 2.0, 

where electricity and the assembly line revolutionised production, allowing large quantities of products 

to be manufactured at low cost, characterised by greater production efficiency and consumer goods 

accessible to the population. 

 

In Industry 3.0, electronics and information technology gave rise to process automation, industrial 

robots and flexible production. Greater flexibility in production and the beginning of globalisation. 

 

And finally, Industry 4.0, which saw the emergence of the era of digitalisation and internet 

connectivity, artificial intelligence [AI], big data, and advanced robotics. Smart factories, mass 

customisation, greater energy efficiency, new business models, as well as new digital programmes for 

accounting and administrative records, government platforms, where records and payments are carried 

out via the internet, allowing users to reduce their time spent by not having to go directly to government 

offices, platforms such as the SAT, the various federal, state and municipal secretariats, as well as the 

various federal, state and municipal service payments can be made online or via the internet. To do this, 

it is necessary to have a laptop or mobile phone, as well as a bank account and the app of the bank where 

we have our bank account registered. 
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For all these reasons, the accounting and administration professions face challenges in terms of 

managing and developing digital programmes used by large companies or managing government 

websites such as the SAT. The question is whether students studying accounting and administration have 

the skills and knowledge required by Industry 4.0 or demanded by companies, considering that 

dependence on the internet is now vital for all aspects of life, both personal and business. 

 

Students in the municipalities of Valle de Bravo and Temascaltec who are studying accounting 

and administration degrees face the challenge of Industry 4.0, which refers to the Fourth Industrial 

Revolution, focused on the integration of digital technologies used to analyse, predict, understand and 

report data for decision-making. This is not characterised by a single technology but by the seamless 

integration of a series of systems, tools and technological innovations for the better functioning of the 

company, whose objective is to satisfy social needs in exchange for monetary compensation that will 

yield profits. 

 

It is worth mentioning that bachelor's degrees in Accounting and Administration must have an 

academic offering that is comprehensive enough to meet the needs of Industry 4.0 in terms of accounting 

and administrative skills and knowledge, for greater productivity. 

 

By profession, we mean: 

 

"The graduate in Accounting meets the needs of organisations and individuals related to decision-making 

about their assets, expressed in financial values, in which measures are determined regarding money in 

its various forms of expression, in order to increase assets, pay taxes, and keep a record of such financial 

transactions. They also have an understanding of the context of organisations with economic or social 

purposes” [UNAM, 2025]. 

 

Concept of a bachelor's degree in administration 

 

’A bachelor's degree in administration is a professional who has completed a bachelor's degree in the 

field of business administration. This academic qualification enables them to manage organisations, 

make strategic business decisions and lead teams in various functional areas" [Significados Web, 2025]. 

In both cases, administrative accounting professionals must have extensive knowledge that enables them 

to make decisions regarding the financial course a company should follow, as the success or failure of a 

company depends on such decisions. 

 

Therefore, it is important to consider whether students believe they have the knowledge, skills, 

and abilities that the administrative accounting profession requires in relation to Industry 4.0, and whether 

they know how to operate computer programs such as: 

 

Aspel coi: which allows you to process, integrate, and keep all of an organisation's accounting 

and tax information up to date in a secure manner. 

 

Alegra: an online administrative application that has also become very popular in our country. It 

is one of the most suitable types of accounting software for small businesses and can be accessed from 

anywhere and any device, as the information is stored in the cloud. It guarantees data security as it is 

hosted on Amazon's specialised servers and uses advanced security systems. 
 

Compaqui, an accounting programme widely used in Mexico that complies with electronic 

accounting regulations and Financial Reporting Standards [NIF], including basic financial reports. 
 

Professional ethics require that individuals be competent, i.e., that they have the knowledge, skills 

and attitudes to perform adequately in their area of competence. Ethics here consists of recognising that 

professional activity is only good in the moral sense if it is placed at the service of the client. When you 

are part of a community, your actions affect your reputation. 
 

The so-called Industry 4.0 involves a high degree of automation in processes and factory 

digitalisation, making intensive use of the Internet and remote control and diagnostic systems for 

machinery. This has allowed plants to be modernised and transformed into smart factories, which are 

characterised by continuous, real-time intercommunication between the different workstations that make 

up the production chains, thus enabling immediate response times [Secretariat of Economy, 2025]. 

https://oferta.unam.mx/contaduria.html
https://www.gob.mx/se/articulos/industrias-4-0
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‘Artificial intelligence in business is the use of AI tools, such as machine learning, natural 

language processing and computer vision, to optimise business functions, increase employee productivity 

and drive business value’ [Camilo Quiróz Vazquez, 2024]. 

 

Artificial intelligence is used as a tool to support a human workforce in optimising workflows 

and making business operations more efficient. These gains are achieved in several ways, including using 

AI to automate repetitive tasks, generate information based on machine learning algorithms, quickly 

process large amounts of data sets and extract meaningful information, and predict future outcomes based 

on data analysis. AI systems drive several types of business automation, including business automation 

and process automation, which help reduce human error and free up the human workforce to focus on 

higher-level work. 

 

According to McKinsey & Company, the use of artificial intelligence in business operations has 

doubled since 2017. 

 

While the use of AI tools to automate repetitive tasks and increase employee productivity remains 

popular, companies are also moving beyond these use cases and using AI to assist in higher-level strategic 

initiatives that help generate broader business value. 

 

Management accountants must have knowledge of current technology; it is not enough to have 

the theoretical and practical knowledge taught in schools. 

 

To secure a place in the job market, the management accounting profession must face the 

challenges that Industry 4.0 presents in the proper use of technology. 

 

For example, if a production system is managed by robots and computerised programmes, the 

link between what is consumed by the production processes must be made through data processing 

carried out by the production department to generate the manufacturing costs that are sent to the 

accounting department, as well as the various process manuals that are sent to the administration 

department. 

 

Therefore, the most important challenges for professionals studying accounting and 

administration in relation to Industry 4.0 are: 

 

1. Ability to capture data on a computer. 

2. Proper use of the SAT platform. 

3. Ability to use accounting and administrative programmes. 

4. 80% proficiency in English. 

5. Knowledge of inventory control and organisation programmes. 

6. Knowledge of payroll programmes. 

7. Knowledge and updating of legislation specific to their area. 

8. Knowledge and application of Financial Reporting Standards and International Financial 

Reporting Standards. 

 

A study was conducted that took into account schools offering professional programmes in the 

municipalities of Valle de Bravo and Temascaltepc, where surveys were administered to gather the 

opinions of students studying accounting and administration at the following institutions: Valle de Bravo 

Technological Institute, the Valle de Bravo campus of the International University Corporation, and the 

Temascaltepec Uamex University Centre, to find out their perception of whether they have the theoretical 

and practical skills and knowledge to enter the labour market of Industry 4.0. 

 

Methodology. 

 

1. The study population was defined, taking into account the Valle de Bravo Technological Institute, 

the Valle de Bravo campus of the International University Corporation, and the Temascaltepec 

Uamex University Centre, obtaining a total number of students. 

2. The sample of the population was determined, considering a finite population with a total of 354 

students, taking 96 questionnaires as a sample for the study. 

https://www.ibm.com/mx-es/topics/artificial-intelligence-business#%3A~%3Atext%3DLa%20inteligencia%20artificial%20en%20los%2Ce%20impulsar%20el%20valor%20comercial
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3. The survey instrument was developed and administered to students at two universities and a 

technological institute in the municipalities of Valle de Bravo and Temascaltapecte. 

4. The survey validation instrument was applied using Cronbach's alpha to determine its feasibility, 

yielding a result of .95456. Questionnaire: 

 

Please select the answer you consider correct: 

 

1) Are you familiar with spreadsheets [Excel] and their uses? 

 

a] Yes b] Not sure c] No 

 

2) How would you rate your level of knowledge of spreadsheets? 

 

Level 0 Beginner Intermediate Expert 

 

3) Which accounting software do you know and use in relation to your career? 

 

Aspel Compaqi Conta plus Other 

 

4) Does the school where you are studying offer this type of programme in its academic programme? 

 

a] Agree b] Undecided c] Disagree 

 

5) Have you worked on the SAT website? 

 

a] Agree b] Undecided c] Disagree 

 

6) Are you familiar with Industry 4.0? 

 

a] Agree b] Undecided c] Disagree 

 

7) Do you have the necessary knowledge to meet the requirements of Industry 4.0 in the workplace? 

 

a] Agree b] Undecided c] Disagree 

 

8) What is your current level of English? 

 

0% 30% 50% 70% 90% 100% 

 

9) Do you consider English to be important for getting a job? 

 

a] Agree b] Undecided c] Disagree 

 

10) Do you consider yourself to have sufficient knowledge to practise your profession? 

 

a] Agree b] Undecided c] Disagree 
 

5. Send the survey via WhatsApp to the target groups for them to complete. 

6. Obtain results 
 

Results 
 

Sample size. This is based on the principle of equal probability, which means that all individuals in the 

selected sample will have the same probability of being chosen. This ensures that the sample extracted 

will be representative. We will calculate the sample size, knowing the size of the population, but not the 

size of the segmented population, as statistical data is available from the National Institute of Statistics 

and Geography [INEGI]. 

 

The sample size is 96 surveys, with a margin of error of 10%. The population size is unknown. 

The confidence level is 95%. 
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A 10-item survey was conducted to find out the opinions of accounting and administration 

students on the challenges facing the accounting and administration profession in the face of Industry 

4.0. 

 

The surveys were conducted at the Tecnológico de Estudios Superiores de Valle de Bravo, in the 

administration programme, at the Centro Universitario Temascaltepec UAEMex, and at the Corporativo 

Internacional Universitario campus Valle de Bravo. 

 

Of the 96 respondents, 36 were male and 57 were female. 

 

The average age of respondents was 23, meaning that most of those who responded to the survey 

were young people aged 23. 

 

The students who participated the most in terms of schools were: the Temascaltepec UAEMex 

University Centre, studying accounting; the Valle de Bravo Technological Institute, studying 

administration; and the Valle de Bravo campus of the International University Corporation, studying 

accounting, in that order. 

 

Results of the questions 

 

1) Are you familiar with spreadsheets [Excel] and their uses? 

79 agreed, 15 were undecided, and 2 disagreed 

 

2) How would you rate your level of knowledge regarding the use of spreadsheets? 

Beginner 46, intermediate 50, expert 0 

 

3) What administrative accounting programme do you know and use in relation to your career? 

Aspel 30, Compaqi 10, Conta plus 7 Other 49 

 

4) Does the school where you are studying offer this type of programme in its academic programme? 

a] Agree 22 b] Undecided 41 c] Disagree 33 

 

5) Have you worked on the SAT website? 

a] Agree 36 b] Undecided 20 c] Disagree 40 

 

6) Are you familiar with Industry 4.0? 

a] Agree 26, b] Undecided 24 c] Disagree 46 

 

7) Do you have the necessary knowledge to meet the requirements of Industry 4.0 in the workplace? 

a] Agree 13 b] Undecided 46 c] Disagree 37 

 

8) What is your current level of English? 

0% 8 30% 56, 50% 14, 70% 14, 90% 4 

 

9) Do you consider English to be important for getting a job? 

a] Agree 76 b] Undecided 12 c] Disagree 6 

 

10) Do you consider yourself to have sufficient knowledge to practise your profession? 

a] Agree 65 b] Undecided 25 c] Disagree 7 
 

Conclusions 
 

Based on the survey results, it was concluded that students in accounting and administration programmes 

at the following institutions: Centro Universitario Temascaltepec UAEMex, in the accounting 

programme; Tecnológico de Estudios Superiores de Valle de Bravo, in the administration programme; 

and Corporativo Internacional Universitario campus Valle de Bravo, in the accounting and administration 

programme, according to their perception, 80% of students are aware of what a spreadsheet is and its 

purpose. Regarding their level of knowledge about the application of spreadsheets, 55% of students 

consider themselves to be at an intermediate level, 45% consider themselves beginners, and none 

consider themselves experts. 
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Regarding knowledge of accounting and administrative programmes such as Aspel, Compaqi, 

and Conta Plus, among others, 50% of students responded that they are familiar with other accounting 

and administrative programmes, 35% with Aspel, 10% with Compaqui, and 5% with Conta Plus. 

 

In relation to the aforementioned programmes, when asked whether the school where they are 

studying offers this type of programme, 50% answered that they were undecided, 40% disagreed and 

10% agreed. 

 

Regarding the question of whether students have worked on the SAT website, 50% have not 

worked on it, 40% have worked on it, and 10% have only explored it. 

 

The results obtained in response to the question of whether they have the necessary knowledge to 

meet the requirements of Industry 4.0 in the workplace were as follows: 50% do not know, 40% do not 

have the knowledge, and 10% do have the knowledge. 

 

The students' level of English is 0% 8, 30% 56, 50% 14, 70% 14, 90% 4, which leads to the 

conclusion that they have a low level of English. 

 

Eighty percent of students consider English to be important for entering the workforce, 15% do 

not know if it is important, and 5% consider it unimportant. 

 

Finally, 70% of students have the necessary knowledge to practise accounting, 20% consider that 

they do not know, and 10% consider that they do not have the necessary knowledge. 

 

Therefore, in conclusion, students at the Temascaltepec UAEMex University Centre, studying 

accounting, the Valle de Bravo Technological Institute of Higher Education, studying administration, 

and the Valle de Bravo International University Campus, according to the results of the surveys, are not 

sure that they have the administrative accounting knowledge to work in Industry 4.0, do not have 

sufficient tools to face the challenges required by the administrative accounting profession. 

 

The institutions do not offer specific areas for students to develop administrative accounting 

practices through laboratories with exclusive accounting or administrative software. 

 

Declarations 

 

The results obtained in this research reflect a training reality that demands urgent attention from higher 

education institutions. Despite the fact that students in accounting and administration programs claim to 

have basic knowledge of digital tools such as spreadsheets and certain accounting-administrative 

programs, their level of mastery is limited and, in many cases, insufficient to meet the demands of 

Industry 4.0. This situation is aggravated by the scarce institutional offer of specific training spaces, such 

as laboratories equipped with specialized software, and a weak link with professional practices that allow 

the development of applied competencies. Likewise, the low level of English language skills identified 

in the sample studied considerably limits their competitiveness in a globalized market. Consequently, it 

is necessary to rethink the curricula and academic infrastructure, promoting a more comprehensive, 

relevant and future-oriented training in the accounting-administrative field. This research highlights the 

gap between theoretical training and practical preparation, and invites joint action between academia, the 

productive sector and educational authorities to ensure the relevance of professional profiles in highly 

technological and competitive contexts. 
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