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establish the influence of ICTs on the competitive advantage of micro-enterprises in Huancayo
2024. Research developed under a basic type study, has a quantitative approach with a correlational
and cross-sectional level, the sample was made up of 59 entrepreneurs in the bakery sector in the

October 17 2024 province of Huancayo. Data analysis and processing was carried out using structural equations

Keywords: based on PLS. The study obtained the following results: a Sperman 's Rho correlation coefficient

ICTs of 0.821 with a significance level of ,000 which shows a high and positive degree of influence

Competitive advantage between ICTs and competitive advantage as well as its different dimensions Level of use, alignment

Microenterprises of use and training; Likewise, the general hypothesis is accepted, which establishes that there is a

gake;ﬂ_’ significant relationship between Information and Communication Technology ( ICTs ) and the
uppliers

Buyers competitive advantage in SMEs in the pastry sector - Huancayo 2024.

© 2025 by the authors; licensee Growing Science, Canada.

1. Introduction

Information and Communication Technologies (ICTs) are computer tools that generate new forms of communication, with
the purpose of simplifying the emission, access, storage, retrieval and processing of information directly associated with the
use of computers, databases, social networks and the Internet, but also includes other technologies such as television and
telephones (Anggadini et al., 20211; Escorcia Guzman et al., 2022). The connection between ICTs and the business
competitiveness of Small and Medium Enterprises (SMEs), measured through indicators such as sales, profits or productivity,
is fundamental. It is necessary to incorporate new technologies and make adjustments to the internal processes of small
businesses, as well as to their relationships with suppliers, customers and partners, so that they can develop and obtain a
competitive advantage (Serrat, 2021). Undoubtedly, today, business management is deeply transformed by globalization and
technological innovations (Fraser, 1994). We are immersed in the so-called information society, a reality accentuated by the
Covid-19 health crisis, which has driven the need to carry out commercial transactions virtually and has increased the use of
ICTs (Nguyen Chau et al., 2024). Likewise, companies have made adjustments to adapt and survive in an increasingly
competitive global market (Garcia de Velazco et al., 2024), where those that fail to adapt will find it difficult to face the new
challenges that technology presents to them, and may collapse due to a lack of understanding and aversion to change.
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More and more companies are linked to ICTs, whether through software, telecommunications equipment, e-commerce or
other forms (Dwi Handoyo et al., 2024). In the current technological era, the use of these tools has become imperative to
systematize internal processes, organize staff and optimize resources. Only in this way can the sustainability of a company's
competitive advantage be guaranteed (Nguyen Chau et al., 2024). Today, there are still Small and Medium Enterprises (SMEs
) that do not consider this technological factor as a competitive advantage, due to lack of knowledge, fear of change or
reluctance to invest in new management tools, such as technology and networks. (Fraser, 1994); At a global level, according
to the report of the National Observatory of Telecommunications and the Information Society (ONTSI, 2019), indicators were
provided on the use of Information and Communication Technologies (ICT) in Spain and the European Union (EU), where
75% of Small and Medium-sized Enterprises ( SMEs ) in Spain had an online presence through a website, surpassing France
(71%) but falling below the EU average (77%), Germany (88%), and the United Kingdom (84%) (Nguyen Chau et al., 2024).
Despite the abundance of information that small businesses have to deal with, their main challenge lies in accessing and
efficiently managing this information (Kumar et al., 2024). SMEs often fail to properly implement ICTs for various reasons,
one of which is the limited availability of information on the subject, resulting in a loss of competitiveness, an objective
always sought by these companies (Kumar et al., 2024).

According to the report by the Development Bank of Latin America (2020), it is highlighted that, beyond the availability of
the necessary technologies, the crucial disparity is found in the use of these technologies. In a study that covered 8 countries
(Argentina, Brazil, Chile, Colombia, Ecuador, Mexico, Peru and Uruguay), it was observed that the adoption of the Internet
by companies exceeded 90%, but the rate varies considerably when considering the use of electronic banking (from 34% in
Peru to 95.4% in Colombia as extremes). As for the companies that have implemented digital sales channels, they do not
exceed 40% in any of the countries, and in half of the sample, they do not even reach 10%. In Peru, according to the National
Institute of Statistics and Informatics (2020), the annual economic survey reveals that the use of computers is widespread in
all business segments, with rates of 98.9% in large companies, 99.3% in medium-sized companies and 93.4% in small
companies; Internet access is widespread, registering figures of 98.6% in large companies, 97.7% in medium-sized companies
and 91.8% in small companies. Despite these high rates of technological adoption, a decrease in the presence of business
websites is observed in previous years. Only in 2017, both large and medium-sized companies experienced a recovery,
reaching percentages of 64.8% and 46.1% respectively. However, the small business sector continued a downward trend,
remaining at 26.2%.(INEI, 2024)

This scenario suggests that while most Peruvian companies have access to technologies such as computers and the Internet
(Inga-avila et al., 2023), not all are able to take full advantage of their benefits, either due to investment or training limitations.
A clear example is the low use of intranets and extranets, with rates below 50% in large companies and below 20% in small
companies. The purpose of this research is to analyze the connection between the use of information and communication
technologies (ICT) and the competitive advantages that micro and small enterprises ( MSEs ) can develop to improve their
results and last over time.

2. Literature review
2.1. Structural equation models

Structural equation models are considered multivariate statistical models that allow establishing the relationship or effect
between two or more variables (Cepeda & Roldéan, 2004). It is also considered a statistical analysis technique used to study
complex patterns, which facilitates the validation of theoretical and empirical models, in addition to incorporating constructs
that are not directly observable (latent and unobserved variables) into its analysis (Ruiz et al., 2010). Structural Equation
Models (SEM) statistically analyze various dependency relationships in a cross-sectional manner, highlighting aspects that
are not observable in the process of establishing these relationships. They facilitate the analysis of each group of variables,
allowing the evaluation and observation of each of the latent or unobservable variables. This strengthens the correlations used
and enables more accurate estimates of the structural coefficients (Escobedo et al., 2016).

2.2. Information and Communication Technologies

According to (Ayala & Gonzales, 2015), ICTs have transformed the way we live, work and communicate. Technologies
allow us to create, process and distribute information in the form of text, images, sound and video, creating new content
(Pacheco & Rodriguez, 2019). For the Ministry of Production (2016), (MEF, 2016), ICTs are the use of computers and
telecommunications equipment to manage information, mainly in the business field, this has transformed the industrial and
business sector, allowing the development of automated information systems shared by two or more companies (Ayala &
Gonzales, 2015), which provide valuable information for decision making, allowing companies to adapt quickly to market
changes making it possible to compete with new products and markets (Scarabino & Colonnello, 2009; Pacheco &
Rodriguez, 2019). It is defined as the combination of different types of communication tools, both real-time and delayed, to
improve communication, allowing organizations to carry out their business operations through a variety of devices and
software, regardless of their geographic location. This facilitates communication and collaboration between people, which
improves efficiency and productivity (Churampi-Cangalaya et al., 2023).



R. L. Churampi-Cangalaya et al. /International Journal of Data and Network Science 9 (2025) 3

According to (Cervantes et al., 2014), ICTs in the business environment are a set of technologies and resources that are used
to process, store and distribute information. These technologies include computers, networks, software, telecommunications
and digital media. ICTs are used in a variety of contexts, including business, education, government and entertainment. ICTs
are enabling industrial sectors to operate more efficiently and flexibly, and are creating new business opportunities through
the Internet, high-speed data transmission networks, databases, e-commerce and other new technologies (Fonseca, 2013).
According to (Slusarczyk, 2019), ICTs have transformed the economy by facilitating communication and the exchange of
information at a global level, which has led to an increase in the internationalization of companies and commercial relations.
The Internet has promoted communication between different countries in the world, uniting markets, societies and cultures,
which has led to a series of social, economic and political changes at a global level.

New technologies are no longer a luxury for companies, but a necessity to survive and prosper in today's market. In the
business world, continuous product improvement is essential to remain competitive. ICT contributes to this improvement by
providing tools and resources that allow companies to be more efficient and effective. They are also important because:

- Technology has made it easier to access a wealth of information about competitors and customers. This allows companies
to better understand their competitors and customers, giving them a competitive advantage.

- Labor flexibility is created.

- The company uses technology to automate repetitive and manual tasks, freeing up employees to perform more strategic
and creative tasks.

- ICT facilitates communication between companies and their customers, employees and suppliers.

- ICTs enable companies to expand their business into new markets and develop new business relationships.

ICTs use level

v

Dimensions
of ICT

Alignment of
ICTs use

Fig. 1. Dimensions of ICTs (Roncha & Echevarria, 2017)

a. Level of use of ICT

The adoption of ICT is a necessity for all companies, as it impacts every aspect of their operation. However, not all business
sectors have considered investing in the implementation of these technologies. A company's ICT infrastructure includes the
technological equipment and systems used to run the company. This equipment can help simplify and/or systematize tasks,
which can improve the company's efficiency and productivity (Roncha & Echevarria, 2017). Management systems are tools
that help companies automate and optimize their processes. They can be simple, such as systems based on office automation
tools, or complex, such as ERP or CRM systems. Management systems can help companies improve their efficiency,
productivity, and competitiveness (Pacheco & Rodriguez, 2019). They can be used to automate tasks, collect and analyze
data, and make better business decisions.

b. Training in the use of ICT

The use of technological and communication tools in a company requires the training of all employees, from the manager to
the operators. This is because the effective use of these tools requires basic knowledge of their application (Coronel &
Aquino, 2022). Without proper training, employees will not be able to use the tools efficiently and the company's objectives
will not be achieved. Implementing technological tools in a company is useless if employees are not trained to use them
(Inga-avila et al., 2022). Training must be provided to all employees, from the manager to the operators (Friné et al., 2009).
In order for SMEs to take advantage of the benefits of ICT, they must invest in training for their staff. Training must be
focused on the functions that employees will perform, and must also provide knowledge on the use of basic IT tools, such as
office programs, the Internet, applications, virtual platforms, social media advertising tools, accounting systems and banking
platforms.

ICT training is essential for SMEs to achieve their goals. Training should be tailored to each role and cover a wide range of
topics.
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The impact of ICT on workers can be positive or negative, depending on how they are used (Vasquez, 2021). It is important
to train workers in the use of ICT, but it is also important to measure the results they have in their assigned functions. If
workers are making good use of the tools, an improvement in their productivity and comfort in the work area should be seen.
Using ICT in the workplace can have a positive impact on worker productivity and comfort. However, it is important to
ensure that workers are trained in the use of ICT and that they are using the tools effectively (Inga-avila et al., 2023).

c. Alignment of ICT use

A company's objectives in implementing ICT tools determine how these tools are applied and the benefits expected to be
obtained from them (INEIL, 2024). Companies use ICT to improve their efficiency, competitiveness and customer satisfaction,
the main reasons being the following:

- Organizational arrangement.

- Ease of use of ICT.

- Pressure from suppliers, customers and competitors.

- Cost savings and increased profitability.

For this research, we will focus our analysis on three ICT objective areas that are of greatest importance to micro and small
businesses.

- Production objectives: SMEs seek to reduce costs by improving their production processes. This can be achieved by using
technological tools that automate tasks, collect data and enable effective communication.

- Marketing objectives: SMEs use technological tools for marketing, since they are cheaper than traditional strategies.

- Accounting and finance objectives: SMEs seek to reduce the time and resources needed to carry out their financial and
accounting operations.

2.3. Competitive advantage

According to Porter (2007), competitive advantage is a key factor for a company's success in a competitive market. A
company can have a competitive advantage if it can offer products or services at a lower price than its competitors, if it can
offer products or services that are unique or superior to those of its competitors, or if it can focus on a specific market niche
and offer a product or service that better meets the needs of that niche. For Hill and Jones (2009), competitive advantages
are unique capabilities of companies that allow them to offer products or services of higher quality, at a lower price, or both,
they have a competitive advantage. According to Keones (1997), competitive advantage is a unique or distinctive
characteristic of a company, product or service that customers perceive as important and that differentiates it from the
competition. A company, product or service has a competitive advantage if it offers something that customers value and that
they cannot find in the competition. According to Porter (2015), the five forces model is an analytical tool that allows
companies to understand the competitive environment of their industry. The model recognizes five forces that impact a
company's profitability.

Power of
Complementors

Power of
Suppliers

Risk of
Substitutes

Lo — &8

Risk of Power of
New Entrants Buyers

Fig. 2. Dimensions of competitive advantage (Porter, 2015)
a. Customer bargaining power

Customer bargaining power is the ability of customers to influence the prices and quality of products or services. The more
organized customers are, the more bargaining power they have (Crowther, 2008). This is because organized customers can
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more easily negotiate with companies and demand better prices, quality, or services.
b. Negotiating power with suppliers

It is higher when demand for raw materials is high and supply is low. In this case, suppliers can increase prices for final
products because they have a strong position in the market. However, the bargaining power of suppliers can also be high in
other cases, even when demand is low (Omsa, 2017). This may be because the exchange of raw materials is expensive,
companies do not buy large volumes of products, or there are no substitute materials available.

c. Threat of entry of new competitors

The emergence of competitors in an industry can be due to the availability of raw materials (Publications, 2008). When raw
materials are available in greater numbers, barriers to market entry are reduced, making it easier for new companies to enter
the sector.

d. Threat of entry of substitute products

The threat of substitute products is the emergence of products or services that can replace ours. (Garzon & Landazuri, 2023).
The appearance of these products may limit the price of ours, as customers may opt for substitute products if our prices are
too high.

e. Rivalry between competitors

Rivalry among existing competitors increases when there are many companies in the sector, the companies are large, fixed
costs are high, products are perishable (Lopez et al., 2018), prices are under pressure or companies are in the process of
absorption.

3. Methodology

The research is carried out with the aim of improving the conditions of the MSMEs studied, identifying and proposing
solutions to the problems they face. Naupas et al. (2018) conceptualizes this type of research as derived from the findings of
basic or fundamental research and is directed towards solving social problems in a community, region or country (Nieto,
2018). Problems and working hypotheses are raised with the aim of addressing these issues (Hernandez-Sampieri y Mendoza,
2019). Likewise, the hypothetical deductive method was used, which is a common approach in scientific and market research
because it allows testing the validity of a hypothesis in different contexts ( Naupas et al, 2018). The research has a deductive
method since, based on the reasoning process that starts from general principles, specific conclusions can be reached
(Ocampo, 2017). This approach is useful in scientific and market research because it allows testing the validity of a hypothesis
in different scenarios (Gallardo-Echenique, 2017). The study was carried out using a non-experimental design because the
variables were not deliberately manipulated. Instead, the phenomena were observed and analyzed as they occur in the context
of SMEs. The research is cross-sectional because data is collected at a single point in time, without following its evolution
over time. In the present study, the population will be composed of 59 entrepreneurs in the bakery sector in the province of
Huancayo. Since the population is small because only companies in the bakery and pastry sector in the city of Huancayo are
considered, the entire population will be taken as a sample, considering for this case a census sample.

Table 1
Population of micro-enterprises in the bakery sector of the city of Huancayo (ASPAN 2024)

Micro enterprises Population %
Industrial bakeries 18 30.51%
Classic bakeries 25 42.37%
Artisanal bakeries 16 27.12%
Total 59 100%

3.2 Research model

The model for the present research is presented in Fig. 3, which shows the relationship between the dimensions of information
and communication technologies such as the level of use of ICT, alignment of the use of ICT and training in the use of ICT
(Buenrostro & Hernandez, 2019; Friné et al., 2009).
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Fig. 3. Proposal for a research model
Based on the described model, the following specific hypotheses were raised:

General Hypothesis (HG): There is a significant relationship between Information and Communication Technology (ICT)
and the competitive advantage in SMEs in the pastry sector — Huancayo 2024.

Specific hypothesis 1 (H1): There is a significant relationship between the level of use of ICTs and the competitive advantage
in SMEs in the pastry sector — Huancayo 2024.

Specific hypothesis 2 (H2): There is a significant relationship between training in the use of ICTs and competitive advantage
in SMEs in the pastry sector — Huancayo 2024.

Specific hypothesis 3 (H3): There is a significant relationship between the alignment of the use of ICTs with the company's
objectives and the competitive advantage in SMEs in the pastry sector - Huancayo 2024.

3.3 Data collection and processing process

Data collection was carried out using the survey technique, which facilitated the development and use of two specific
instruments called: Information and Communication Technologies Implementation Questionnaire, which consisted of 24
questions, and the Competitive Advantage Questionnaire, which consisted of 15 questions.

The instruments described in the preceding paragraph were applied using the Google Form and Microsoft Form platforms ;
these questionnaires were sent to the sample members, who were able to answer the questions. Informed consent was
guaranteed, as well as the confidentiality of the data and the anonymity of the participants who completed the questionnaires.
Once the information was collected, a data matrix was created, which was processed using the Microsoft Excel 2023 and
SPSS version 27.0 programs for descriptive analysis, as well as the SmartPLS 4.0 software.

4. Results
4.1 Presentation of collected and processed results
Table 2

Dimensions of Information and Communication Technologies in micro-enterprises in the bakery sector in the city of
Huancayo

Groups
Level of use of ICT Alignment of ICT use Training in the use of ICT
F % F % F %
Information and Deficient 16 28% 24 41% 18 31%
Communication Regular 28 47% 20 34% 22 37%
Technologies Well 15 25% 15 25% 19 32%
Total 59 100% 59 100% 59 100%

Source: Questionnaire on the implementation of information and communication technologies in pastry companies in Huancayo.

Table 2 shows the dimensions of information and communication technologies based on the levels of implementation; for this
reason, it is observed within the previously processed data that 47% of the businesswomen in the bakery sector consider the
level of use of ICT's to be good , in relation to the alignment of the use of ICTs , 41% of the businessmen in the sector consider
it deficient and in relation to the training of personnel in the use of ICTs , 37% of the businesswomen consider that this
dimension is regular.
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Table 3
Dimensions of competitive advantage in pastry companies in Huancayo
Customer Negotiating power Threat of entry of new Threat of entry of Rivalry between
bargaining power with suppliers competitors substitute products competitors
F % F % F % F % F %
Competitive Deficient 18 31% 5 9% 18 31% 22 38% 20 34%
advantage Regular 32 54% 32 54% 22 37% 24 41% 28 47%
Well 9 15% 22 37% 19 32% 13 22% 11 19%
Total 59 101% 59 100% 59 100% 59 100% 59 100%

Source: Competitive advantage questionnaire in micro-enterprises in the pastry sector in the city of Huancayo.

Table 3 presents the levels of perception of the competitive advantage based on its dimensions, of which we can highlight the
following percentage values: of the total number of respondents, 54% of businessmen consider regulating the power of
negotiation with clients and power of negotiation with suppliers, 37% consider regulating the threat of entry of new
competitors in the sector and 47% consider regulating rivalry between competitors.

4.2 Model confirmation

Table 4
Confirmatory model

variance

Reliability extracted Discriminating validity
Cronbach Alpha Se(l)gl[}:i?istl;e é;/\e:/?;ge variance extracted Tr Us Al
Training in the use of ICTs 0.959 0.974 0.882 0.842
ICTs use level 0.985 0.932 0.801 0.783 0.875
Alignment of ICTs use 0.920 0.984 0.734 0.632 0.700 0.425
Reference values >0.7 >0.7 >0.5

Table 4 presents the confirmatory model, where the values obtained by both the composite reliability and the Cronbach alpha
established the reliability of the model. From the data processing and in relation to that presented by Nunnally (1978), the
internal consistency is pertinent since the value obtained in the Cronbach is higher than 0.9 in all cases. Likewise, the values
obtained in the composite reliability coefficients are higher than 0.9, so the composite reliability is considered satisfactory.
On the other hand, the discriminant validity and convergent validity allow the value of the construct to be analyzed (Cepeda
& Roldan, 2004). The value of the average variance extracted (AVE) creates a value of the variance between a construct and
the corresponding indicators; said value must be above 0.50 (Hair, Hult, Ringle, & Sarstedt, 2017). The research shows values
higher than 0.57, which shows adequate convergent validity (Fornell & Larcker, 2981). On the other hand, discriminant
validity was calculated from the square roots of the AVE and allows comparisons with the correlations between latent
variables (Fornell & Larcker, 2981). In this context, we can conclude that the model used to measure the present study is
shown in Table 4, where the items are detailed.

4.3 Analysis of structural equation models
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Fig. 4. Confirmatory structural model
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According to the results obtained in Fig. 4, the rejection or acceptance of the specific hypotheses formulated was established.
According to the data collected and processed, we mention that hypotheses 1 and 2 are accepted, while hypothesis 3 is rejected.
Regarding the accepted hypotheses, these show a significant relationship with the competitive advantage since they show the
following values: Use of ICTs ( US) path = 0.878, p = 0.000 and Training in the use of ICTs ( Tr ) B =0.796, p = 0.009. On
the other hand, the third specific hypothesis is rejected, which according to the data shows that there is no relationship between
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the Alignment of ICTs with the competitive advantage since it has values such as (US) f = 0.185 and p = 0.081. Likewise,
the value of the SRMR (Standardized Value) could be calculated. Root Mean Square Residual) conceptualized as an absolute
measurement value of adjustment between the previously formulated correlation and the observed one. For Hu & Bentler
(1999) the Standardized Root Mean Square Residual has values in a range from 0 (perfect fit) to 0.08 (good fit), which is why
the SRMR value calculated in the research is 0.061, considered as a good fit.

Table 5

Contrast of hypotheses
Hypotheses Mean sample Standard deviation  Path beta value Student’s t statistic  p value Decision
Hl: Us »Cr 0.421 0.202 0.878 4.156 0.000 Accepted
H2: Tr »Cr 0.398 0.245 0.796 3.695 0.009 Accepted
H3: Al >Cr 0.449 0.398 0.185 2.001 0.081 Refused

t>1.96; p<0.05
5. Discussion and Conclusion
5.1. Relationship between the use of ICTs and competitive advantage

The study allowed to establish the significant relationship between the use of ICTs with the competitive advantage, this
statement is concluded from the value obtained according to the level of significance obtaining a value of 0.000 also the level
of correlation obtained by the Spearman coefficient was 0.878 (Martinez et al., 2009), both values show the presence of a
very high positive correlation between the study variables; This shows that the adoption of ICTs is essential for all companies,
since they affect all aspects of their operations and that the infrastructure of a company includes the technological devices and
systems that are necessary for its operation, this requires that its use can facilitate and / or organize tasks, which increases the
efficiency and productivity of the company.

5.2. Relationship between training in the use of ICTs and competitive advantage

The study established a significant relationship between training in the use of ICTs and competitive advantage; this statement
is concluded from the value obtained according to the level of significance, obtaining a value of 0.081. Likewise, the level of
correlation obtained by the Spearman coefficient was 0.185 (Martinez et al., 2009). Both values show that there is no high
correlation between the study variables; This implies that although a company's objectives are oriented towards the adoption
of the use of ICT tools , they do not see their results in the benefits that are expected to be achieved with their use, since they
do not relate it to their organizational structure; the use of ICTs is not easy for employees, the influence that should exist with
suppliers, customers and competitors is not evident, and there is no reduction in costs or increase in profitability.

The use of technological and communication tools in a company requires that all employees, from management to operators,
receive training. This is because to use them effectively it is necessary to have basic knowledge about how they work. Such
training must focus on the tasks that employees will perform and offer them knowledge about the use of basic computer tools,
such as office programs, the Internet, applications, virtual platforms, advertising tools on social networks, accounting systems
and banking platforms.

5.3. Relationship to the alignment of the use of ICTs and competitive advantage

The study established a significant relationship between alignment in the use of ICTs and competitive advantage. This
statement is concluded from the value obtained according to the level of significance, obtaining a value of 0.009. Likewise,
the level of correlation obtained by the Spearman coefficient was 0.796 (Martinez et al., 2009). Both values show the presence
of a very high positive correlation between the study variables. This implies that the use of technological and communication
tools in a company requires that all employees, from management to operators, receive training. This is because in order to
use them effectively, it is necessary to have basic knowledge about how they work. Such training should focus on the tasks
that employees will perform and offer them knowledge about the use of basic computer tools, such as office programs, the
Internet, applications, virtual platforms, advertising tools on social networks, accounting systems, and banking platforms.

6. Conclusion

The study has allowed to establish the relationship between the use of information and communication technologies with the
competitive advantage in micro companies in the bakery sector in the city of Huancayo. This is concluded from observing an
operational efficiency in the automation of processes allowing the reduction of time and operating costs from internal and
external communication, which makes possible an improvement in collaboration between teams and with clients with quick
and easy access to crucial information for decision making. Likewise, the adaptability based on the use of ICTs allows
companies to adapt to changes in the market and to respond quickly to the needs of customers by promoting innovation in the
development of new products and services, allowing them to remain competitive in an increasingly digital business
environment.
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