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Abstract — E-commerce has transformed the entire
process of product sales between sellers and buyers,
which has been of economic benefit for both parties.
The purpose of this paper is to analyze the main
decisive factors of this adoption, integrating aspects of
Rogers' Innovation Diffusion Theory (IDT), the
Technology-Organization-Environment (TOE) model,
and the Technology Acceptance Model (TAM).
Through a quantitative method, data was collected and
analyzed from 434 SMEs using a questionnaire.
Findings highlight that the perceived ease and
usefulness of e-commerce, influenced by perceived
advantage and observability, are critical determinants
in the decision to adopt these technologies.
Additionally, it was found that management support
and employees' knowledge of Information
Technologies (IT) play a relevant role in this adoption.
This study adds to the existing literature on
technological adoption in SMEs, showing important
insights for the northeastern region of Mexico and
suggesting avenues for future research. The results are
relevant for business decision-makers and public policy
formulators, offering guidance on how to enhance e-
commerce adoption in the SME context.
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1. Introduction

Information technologies (IT) have revolutionized
the small and medium sized enterprises (SMEs) by

significantly ~ improving company  processes,
enhancing products and services, as well as
enhancing  operational efficiency [1]. One

particularly relevant shift is the appropriation of
electronic commerce (EC) by these SMEs, which has
proven to be beneficial in terms of reducing
operational costs and accelerating business processes.

E-commerce is the activity of trading services,
information or products over the web [2], offers
substantial advantages to SMEs, including market
expansion, increased sales revenue, operational
efficiency, and more effective customer relationship
management [3]. These benefits have an impact on
all the business activities [4].

Several models and frameworks have been
designed to provide a better understanding of the
degree of electronic commerce (EC) adoption.
Notable among them are the innovation diffusion
model [5], the technology, organization, and
environment (TOE) framework by Tornatzky and
Fleischer [6], and the technology acceptance model
(TAM) [7]. These conceptual approaches are
fundamental for comprehending EC adoption in
SMEs. According to Schneider and Perry [8],
electronic commerce encompasses commercial
activities conducted through the transmission of
electronic data, primarily over the Internet and the
World Wide Web. This definition is complemented
by [2], which emphasizes the exchange of goods,
services, and other information via the computer.
Thus, on this issue, [9] adds that e-commerce not
only benefits sellers by allowing them to access
broader markets but also benefits buyers, who enjoy
a greater variety of products at reduced costs.

The adoption of e-commerce (EC) in SMEs has
captured the attention of researchers for distinct
reasons. One of them is the crucial role that SMEs
play in the global economy and the transformative
impact of IT on traditional business methods.
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Earlier studies have explored this adoption in
various regions and contexts, including Brazil,
México, and the United States, in America. Also,
Denmark, France, and Germany, in Europe, as well
as China, Japan, Singapore, and Taiwan in Asia [10].
Related research has been conducted in developing
countries such as Chile [11], Iran [12], Malaysia
[13], and Vietnam [14]. Despite so much existing
research, there is a persistent need to look deeper into
the factors affecting the appropriation of the EC,
especially in less-explored regions.

Given this scenario, this research pursues the
building of knowledge on this topic, focusing
specifically on the factors which influence the
adoption of e-Commerce (EC) in SMEs in the state
of Tamaulipas, found in northeastern Mexico. This
research is aimed at showing and analyzing the
fundamental elements that promote or limit the
integration of e-commerce into the business practices
of this area, integrating variables from Rogers' [5]
innovation diffusion theory (IDT), the TOE model,
as well as elements from the technology acceptance
model.

This proposal stands for an interesting theoretical
contribution to the field of e-commerce (EC) by
combining different theoretical perspectives to
enlighten with an understanding of the organizational
context of e-commerce adoption in SMEs. Thus, the
study will not only offer a more detailed insight into
the determinant elements that influence the adoption
of e-commerce in this region but also enhance the
existing literature, to provide with valuable
perspectives for academics, industry entrepreneurs,
and creators of policies interested in the economic
and technological development of the region.

2. Literature Review

This research focuses on three fundamental
models: the technology-organization-environment
(TOE) model, the innovation diffusion theory (IDT),
and the technology acceptance model (TAM). These
approaches have been chosen for their ability to
unravel the numerous factors influencing the adoption
of e-commerce in SMEs, encompassing
technological, organizational, environmental, and user
behavioral aspects.

A. TOE Model

The TOE model by Tornatzaky and Fleischer [6]
is composed of three organizational aspects that
influence the process of adoption, implementation,
and use of technological innovations, as described
below:
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*  Technological context - outlines the existing
and innovative technologies important to the
company, such as the use of earlier technology and
the amount of computers in the enterprise, which
condition the company's capacity to transition to
electronic commerce and related technologies.

*  Organizational context - alludes to
quantitative metrics pertaining to companies,
including the company's size, breadth, and managerial
philosophy.

*  Environmental context - emphasizes the
locations where the firm carries out its business
activities, giving top importance to outside variables
like laws and incentives that have a big influence on
the business and the industry.

Regarding organizational factors within the
organization and their relationship with the adoption
and acceptance of technology within organizations, it
has been noted by [15] that IT knowledge is the most
crucial factor affecting the intention of behavior in the
use of certain technological services. Similarly, in the
work conducted by [16], which integrates a
conceptual framework with the theory of innovation
diffusion and the TOE model, the research goal is to
use a comprehensive framework to explain the
adoption of electronic marketing in SMEs.
Furthermore, the results revealed that relative
advantages, IT experience, top management support,
IT knowledge from the management teams, and
external pressure have a significant impact on the
adoption of electronic marketing. Additionally, some
research has discovered that management support is
one of the most important elements that foster the
intention to adopt mobile commerce [17], [18], the
adoption of blockchain [19], as well as the adoption
of big data [20].

B. Innovation Diffusion Theory (IDT)

While the TOE model provides a thorough
approach to understand the inner and outer
dimensions that shape technology adoption, Rogers'
IDT [5] offers a broader perspective on how
technological innovations, such as e-commerce are
issued all over and adopted across different contexts
and cultures.

The innovation diffusion theory is a theoretical
visor sort of speaking, used to analyze the diffusion
and adoption of innovative ideas, practices, or
technologies. It provides insights into how
innovations are accepted and spread among diverse
groups or countries. It can also extend beyond the sale
of products to analyze the diffusion of thematic
innovations [21]. The IDT has been applied in various
contexts, including business management, where it
guides stakeholders in implementing innovative
practices for sustainable business growth [22].
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In addition, the theory has been used to understand
the effects of psychological and technological factors
affecting the behavioral intentions of consumers
regarding novel technologies [23].

The theory considers factors such as relative
advantage, compatibility, observability, complexity,
and trial ability, which have been highlighted as
critical elements of the adoption process [24].
However, it is noted that earlier studies have shown
that compatibility, relative advantage, and
observability are critical attributes in the adoption of
modern technologies [25]. Nevertheless, it is pointed
out that variables such as complexity and trialability
do not have a meaningful influence on the propensity
to embrace technologies.

Regarding empirical contributions within the field
of scientific research, studies have been conducted
that integrate elements of the mentioned theories and
models, such as the work by [26]. In their study, they
look further into the intentions to adopt precision
agriculture technologies in Iran. In their findings, they
show that observability impacts both perceived
easiness of use and perceived usefulness, influencing
the intention to adopt precision technologies in
agriculture.

Similarly, the work conducted by [27], aimed to
decide the adoption of consumers of a shared
economy application under the perspective of the IDT
and the TAM models. In their findings, they found
out that both relative advantage and observability are
positively and significantly related to both perceived
usefulness and perceived ease of use in the intention
to use the technological application by consumers
such as in these studies.

Therefore, within the framework of this research,
the variables of relative advantage and observability
have been specifically selected for examination, given
their recognized critical impact on technological
adoption and their versatility to be integrated and
considered in various studies that incorporate the
reference framework of the technology acceptance
model [7], [28], [29], [30], [31], [32], [33].

C. TAM model

After exploring how technological innovations
spread and adopted in different contexts through the
theory of diffusion of innovation, it becomes essential
to understand the perspective of the end user who
interacts directly with these technologies. Here, the
technology acceptance model (TAM) [7] becomes
relevant, providing a detailed insight into technology
acceptance from the user's point of view. While the
TDI offers a framework for understanding the
adoption of innovations at a macro level, TAM allows
for a deeper investigation into individual beliefs and
attitudes toward technology, crucial aspects for
understanding the adoption of e-commerce in SMEs.
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Therefore, TAM complements the macro perspective
of the theory of diffusion of innovation, focusing on
the beliefs, attitudes, and individual behaviors that
drive technological adoption.

The technology-acceptance model (TAM) is a
framework used to assess the acceptance and
adoption of technology by users. It considers factors
such as perceived usefulness, perceived ease of use,
attitude toward use, behavioral intention, and actual
system use. The TAM model has been applied in
several settings, including virtual laboratories [34],
financial technology applications [35], mobile
banking applications [36], and mobile e-commerce
applications [37]. These studies use the TAM model
to evaluate users' beliefs, attitudes, and intentions
toward the technology under investigation. The
results of these studies give insights into the factors
influencing the acceptance and adoption of the
respective technologies by users. By understanding
these factors, organizations can enhance the design
and implementation of user-centered applications and
technological solutions to better fulfill the
requirements and preferences of users.

In summary, the integration of these models and
theories in the study let us see a solid and
multifaceted framework for exploring the factors
influencing the adoption of e-commerce in SMEs.
This integrated perspective will not only help the
identification of facilitators in the adoption process
but also allow us to get effective strategies for their
implementation and efficient use.

So, the hypotheses to be evaluated in the
development of the present research are as follows:

*  HIl.- The relative advantage influences the
ease of use of e-commerce.

e H2.- The relative advantage influences the
perceived usefulness of e-commerce.

« H3.- Observability positively and
significantly influences the ease of use of e-
commerce.

* H4.- Observability positively and
significantly influences the perceived usefulness of
using e-commerce.

*  H5.- Management support positively affects
the ease of use of e-commerce.

e H6.- Management support positively
influences the perceived usefulness of using e-
commerce.

*  H7.- IT knowledge influences the perceived
ease of use of e-commerce.

e HS.- IT knowledge influences the perceived
usefulness of e-commerce.
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e H9.- Perceived easiness of use influences the
intention to adopt e-commerce.

e HI10.- Perceived usefulness influences the
intention to adopt e-commerce.

3.  Methodology

In the dynamic context of north-eastern Mexico,
particularly in the state of Tamaulipas, the evolution
of e-commerce stands for a crucial area of study to
understand the factors driving its adoption in SME:s.
The increasing use of social networks has
transformed not only how businesses interact with
their customers but also how they promote and sell
their products and services. This research focuses on
examining the organizational factors involved in the
adoption of e-commerce in SMEs, stemming from
the scarcity of earlier studies in this specific region of
Mexico on the rise of e-commerce, underscoring the
importance and relevance of this study. To do so, the
variables of the proposed theoretical model were
operationalized, considering aspects such as
perceived usefulness, ease of use, and social
influence, thus integrating the principles of the TAM
and the IDT models in the specific context of e-
commerce in SMEs in Tamaulipas.

To develop the tool that would allow achieving
the aims outlined in the research, the
operationalization of variables to support the
proposed theoretical model is done as follows:

. Personnel IT Knowledge: Internet browsing
skills, ability to use a computer, ability in activities
involving information technologies.

. Perceived Advantage: Efficient operations
management, improvement in the quality of
operations, enhanced effectiveness of operations,
efficiency in operations, and better control of
operations.

. Management Support: Interest in using e-
commerce technologies, promotion of electronic
commerce usage in company operations, and
communication of the need to use e-commerce.

. Observability: Competitors in the market using
e-commerce, market partners and suppliers using e-
commerce, improved visibility with customers at any
time, enhanced business outcomes compared to
traditional methods.

. Usefulness: Enables performing specific tasks
more quickly, enhances job performance, increases
productivity, improves work efficiency, and eases
work.
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. Ease of Use. Learning to run e-commerce is
easy, e-commerce is flexible for interaction,
interaction with e-commerce is clear and

understandable, becoming an expert in using e-
commerce is easy, and e-commerce is easy to use.

. Intention to Use: Intention to use e-commerce
in the future, prediction of future use of e-commerce,
planning to use e-commerce in the future.

As there is no precise instrument that measures
each of the dimensions comprising the proposed
theoretical model collectively, the works of [38],
[39], [40], [41], [42], [43], [44], [45], [46], [47], [48],
[11], [49], [50] serve as a basis. These contributions
are made in different contexts than the present
research, and adjustments are made to the wording of
each item for its application in the study region.
Upon creating the preliminary version of the
instrument, it was assessed by subject-matter experts
for scrutiny based on their professional experience.
Feedback was obtained, and some recommendations
for improvement in terms of style and form were
addressed. Subsequently, a pilot study was conducted
with 32 entrepreneurs who wuse information
technologies for sales activities. Observations from
this pilot study, such as the changing the wording of
some items and adjusting certain questionnaire
design elements, were considered. Once these
adjustments were made, the final questionnaire was
made up of sociodemographic information about the
respondents, such as gender, age, educational level,
and position within the organization. Additionally,
data related to the company, such as the municipality
where it runs, the sector, the number of employees,
the company's age, and the number of branches, are
collected. The questionnaire includes a total of 29
items corresponding to each of the variables in the
proposed theoretical model.

The consideration for its application was based on
a non-probabilistic convenience sample, considering
a sample of over 100 participating SMEs in north-
eastern Mexico. The instrument was applied in SMEs
in the main cities of the state of Tamaulipas, such as
Nuevo Laredo, Reynosa, Matamoros, Ciudad
Victoria, and Tampico.

After normalization and data validation processes,
analyses, only 434 out of a total of 448 participants
were entered for the main analysis.

Regarding the sociodemographic information of
the participants, 53% are female, and 47% are male.
In terms of educational level, 51% have a bachelor's
degree, 41% have a high school diploma, 4% have a
postgraduate degree and the corresponding
percentage left with secondary education.

Concerning the sector of the surveyed SMEs,
59% are in the commerce sector, 31% in the service
sector, and 10% in the industrial sector.
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4. Results

After the instrument validation process, the
inferential analysis is carried out using Smart PLS
V4., which is an appropriate tool for information
technology research as it allows evaluation in two
stages [51]: a) measurement model (Table 1), and b)
estimation of the structural model (Table 3), the
results of which are shown below.

D. Measurement model validation

e Item reliability is examined through factor
loadings (B) or simple correlations. To accept an item,
it must have a value higher than .707 (50% of the
variance explained) [52]. The results show that all
items from the different constructs have factor
loadings higher than the accepted minimum values.

.7). The results obtained show Cronbach’s alpha
higher than 0.7, showing good internal consistency.

* Convergent validity is conducted through the
average variance extracted (AVE), which requires a
value higher than .50 (more than 50% of the variance
of the variable/construct is provided by its items)
[53]. It can only be applied to reflective indicators.
The results displayed in Table 1 prove values higher
than the accepted minimum.

* Discriminant validity is evaluated using the
HTMT statistic, which corresponds to the average of
heterotrait-heteromethod correlations compared to the
average of monotrait-heteromethod correlations [54],
and the Dijkstra-Henseler indicator (rtho A), which
should be greater than .7. The results obtained show
that all constructs have a Dijkstra-Henseler indicator

* Internal consistency (composite reliability) is (rho A) greater than 0.7, showing adequate
measured using Cronbach's alpha (minimum value of  discriminant validity.
Table 1. Measurement model reliability
Indicator Loading Internal Cronbach's AVE R? Rho_A
Construc reliability alpha
Management support 0.947 0.926 0.818 0.929
Man Sup01 0.873
Man_Sup02 0.918
Man_Sup03 0.916
Man Sup04 0.910
Employee IT 0.923 0.876 0.876
Knowledge
IT Know01 0.901
IT Know(02 0.880
IT_Know03 0.902
Perceived advantage 0.961 0.956 0.847 0.956
Per Adv01 0.897
Per Adv02 0.926
Per_Adv03 0.932
Per_Adv04 0.923
Per_Adv05 0.924
Observability 0.916 0.863 0.784 0.877
Obs_Erv01 0.869
Obs_Erv02 0.912
Obs_Erv03 0.875
Ease of use 0.954 0.939 0.805 0.531 0.941
Ease Use01 0.891
Ease Use02 0.903
Ease Use03 0.927
Ease Use04 0.865
Ease Use05 0.899
Usefulness 0.969 0.961 0.838 0.577 0.961
Use Ful01 0.897
Use Ful02 0.923
Use Ful03 0.906
Use Ful04 0.922
Use Ful05 0.934
Use Ful06 0.908
Intention of use 0.964 0.944 0.899 0.476 0.945
Int Use01 0.948
Int Use02 0.936
Int_Use03 0.960
TEM Journal —Volume 13 / Number 2/ 2024. 1417
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In addition to the convergent validation, one of
the important analyses for the measurement model
validation is the discriminant validity of the
constructs, which is analyzed through the Heterotrait-
monotrait (HTMT) indicator, where values should be

According to [55], .02, .15, and .35 represent
small, moderate, and large effects, respectively.

Table 3. Structural model results

- ; F? Coefficie  T-static P Comme
below 0.85 to be considered valid. Table 2 shows the nt Path Valu nt
results obtained, where it can be observed that all e
values are below the indicated threshold. HL. 0.07 0.294 4.314%* 0.00  Accepte

Perceived 2 * 0 d
dvantage --
Table 2. Heterotrait-monotrait ratio (HTMT) i vanage
Man Ease -
age Eas Useful | Relati H2. . 0.07 0.286 3.788 0.00  Accepte
Perceived 5 * 0 d
ment | IT e |Int |Obse |ness |ve advantage -
supp | knowl |of |ent |rvabi |percei |advan |-
ort |edge |use |ion |lity |ved tage | Usefulness
Managem H3. 0.04 0.186 3.143**%  0.00  Accepte
ent Observabilit 0 * 2 d
support y > Ease
1T H4. 0.23 0.423 5.392**  0.00  Accepte
knowledg | 0.57 Observabilit 2 * 0 d
e 1 y->
E r 067 Usefulness
ase o : HS. 0.04 0214  3207** 0.00 Accepte
use 0 0.570 Managemen 3 1 d
058 06 t Support -
Intention 2 0.430| 71 >
Observabi | 0.64 0.6] 0.6 Ease
lity 3 0.423| 23| 20 H6. 001  0.121 2.061*  0.03  Accepte
Usefulnes Managemen 5 9 d
s 0.62 0.7]0.6 { support
perceived 5 0.451] 77| 860.754
- Usefulness
Relative | 0.75 0.6] 0.6 H7. 005  0.186  3.722** 000 Accepte
advantage | 3 0.562] 98| 12]0.715] 0.699 Employee 1 * 0 d
IT
knowledge -
E. Structural model validation ~ &

For this assessment, two basic indices are used: _Ease ‘
explained variance or coefficient of determination Elli lovee 0';)0 0.046 01'19352 0'134 Rejected
(R2) and standardized path coefficients (B). The R2 |1 ploy -
values supply an index of the predictability of the knowledge -
independent (exogenous) variables and are the arrows >
in the nomogram (PLS graph) that link the variables  Usefulness
in the internal model. It is obtained, like multiple g9' Ease -- 0'39 0.328 4.013 0'80 Accdepte
regression, for this [521 proposes that it should reach [ c1tion of
at least a value of .2, ideally above .3, and R2 at a  yse
level of .67 stands for a substantial effect, .33 HIO 0.14 0.412 5.258**  0.00  Accepte
moderate, and .19 weak. Also, significance (t- Usefulness - 6 * 0 d

->

statistic) should be less than .05 (p < .05), and for a
one-tailed sub-sample of 5000 [S51]: t (.05; 4999) =
1.645, representing * p < .05; t (.01; 4999) = 2.327,
representing ** p < .01, and t (.001; 4999) = 3.092,
representing *** p <.001.

In addition to the above, there is the F? index,
which is used to determine if the independent variable
has a major impact on the dependent variable.
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Intention of
use

**%p < 0.001, **p < 0.01, * p < 0.05, n.s. — not significant
In Figure 1, the results of the model, along with

the path coefficients and statistical significance, are
graphically displayed.
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Figure 1. Results from the model: Coefficients and statistical significance

5. Discussion

The interpretations of the hypotheses are explained
below.

H1: Relative advantage --> Ease of use: the relative
advantage has a small but significant impact on the
ease of use of e-commerce (p=0.294, t=4.314,
p=0.000).

H2: Relative advantage --> Perceived usefulness:
The following values: B = 0.286, a t = 3.788, p =
0.000 indicate that the relative advantage also
positively and significantly influences the perceived
usefulness of e-commerce. These results align with
[28], who found that relative advantage impacts both
usage intention and perceived usefulness, supporting
the assertion of [31] that relative advantage is related
to both dimensions.

Put in another way, relative advantage, which
includes elements such as improvement in efficiency,
quality, and speed of operations, has a positive
incidence on both the ease of use and the perceived
usefulness of e-commerce. This suggests that when
SMEs perceive clear and tangible benefits in using e-
commerce, they are inclined to find it easier to use
and more useful for their operations.

H3: Observability --> Ease of use: observability has
a positive and small effect on ease of use (p = 0.186,
t=3.143, p=0.002).

H4: Observability --> Perceived usefulness:
Observability has a large and highly significant effect
on perceived usefulness (B = 0.423, t = 5.392, p =
0.000).

TEM Journal —Volume 13 / Number 2/ 2024.

These findings about observability align partially
with [29], who found that observability affects ease
of use. However, they differ from [31], who suggests
that there is no relationship between observability
and ease of use. In other words, observability, shown
by the usage of e-commerce by competitors and
partners and its visible results in the market, has a
small effect on ease of use but a large and significant
impact on the belief of its usefulness. This shows that
the visibility of e-commerce success in the market
environment significantly influences how businesses
perceive its usefulness, corroborating the findings of
[30] and [32].

HS5: Management support --> Ease of use: It could
be proved that management support positively
influences ease of use (p = 0.214, t = 3.207, p =
0.001).

H6: Management support --> Perceived usefulness:
the influence of management support on perceived
usefulness is smaller and barely reaches statistical
significance (B = 0.121, t=2.061, p = 0.039).

Management support, including interest in
promoting e-commerce usage and communication of
its need use, positively influences ease of use, and
perceived usefulness differs slightly from [56], who
found that top management influences the intention
to adopt mobile marketing, suggesting that the
influence of management support may vary
depending on the context.

H7: IT knowledge of employees --> Ease of use:
employees' IT knowledge has a positive effect on
ease of use (B =0.186, t =3.722, p = 0.000)
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HS: IT knowledge of employees --> Perceived
usefulness: No significant relationship could be
established between employees' IT knowledge and
perceived usefulness, since the following values were
computed: f = 0.046,t=0.952, and p = 0.341.

Employees' IT knowledge, encompassing skills to
use the Internet and other related technologies, has a
positive incidence on ease of use but does not show a
meaningful relationship with perceived usefulness.
This may show that the more technological skills
employees have, the easier it is for them to use e-
commerce, but this does not necessarily translate into
a perception of greater usefulness.

HO9: Ease of use --> Intention to use: A moderate
and highly significant incidence of ease of use on the
intention to use (B = 0.328, t = 4.013, p = 0.000) was
found.

H10: Perceived usefulness --> Intention to use: A
positive and significant effect was discovered from
perceived usefulness to adopting e-commerce
(B=0.412, t =5.258, p = 0.000).

Ease of use has a moderate and highly significant
effect on the intention to use, implying that the easier
the use of e-commerce, the more likely SMEs are to
adopt it. On the other hand, perceived usefulness
shows a positive and meaningful relationship with
the adoption intention, showing that the belief of the
benefits of e-commerce strongly influences the
decision to adopt it. The results align with what was
mentioned by [57], who pointed out that the features
of the TOE framework affect the adoption of
technological platforms through perceived usefulness
and perceived ease of use.

These findings suggest that the perceived ease and
usefulness of e-commerce are critical factors in the
adoption intention of SMEs. This is consistent with
previous results from literature that have emphasized
the relevance of these aspects in the adoption of
emerging technologies. However, there are variations
in how specific studies perceive the impact of
observability, showing the need for a nuanced
understanding of this factor in different business
contexts.

6. Conclusion

This research has examined the determinants that
influence the adoption of e-commerce by SMEs
located in Tamaulipas, northeastern Mexico,
integrating key concepts from Rogers' DIT, the TOE,
and the TAM models. The results reveal that the
perceived ease and usefulness of e-commerce are
essential for its adoption. It is highlighted that both
perceived advantage and observability have direct and
significant influences on the perceived usefulness and
ease of use of e-commerce.
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This paper also emphasizes the importance of
management support in e-commerce adoption,
underscoring the need for clear leadership and
communication. Additionally, it was found that
employees' IT knowledge affects perceived ease of
use, although it does not have a significant impact on
perceived usefulness.

This research, however, is not free from
limitations. It specifically focuses on SMEs in
Tamaulipas, which could restrict the generalization of
the results to other contexts. Another important aspect
is that factors such as complexity and trialability were
not included, which could have given a broader view
of the factors affecting e-commerce adoption.
Looking further into the future, this work opens
various lines of research. It would be valuable to
expand these studies to different geographical
contexts to better understand how cultural and
economic factors influence e-commerce adoption.
Additionally, investigating aspects such as
complexity and trialability could enrich our
understanding of the adoption process. Longitudinal
studies could reveal how attitudes and e-commerce
adoption evolve. Delving into the role of management
support in e-commerce adoption and exploring the
adoption of other emerging technologies by SMEs,
such as the used of Al and big data, would also be
fruitful areas for future research.
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