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Abstract

In the context of digitalization, social media have become key tools for strengthening business
competitiveness and sustainability. The objective of this work was to analyze the effect of social
media use on the sustainable development of ecuadorian hotel MSMEs, considering the explanatory
variables of digital positioning, brand image, and customer engagement. A quantitative approach
was adopted, applying a survey to managers of 93 two- and three-star hotels. Based on the collected
data, a multilayer perceptron (MLP) artificial neural network model was developed to capture
nonlinear relationships among variables and to assess its predictive capacity regarding business
sustainability, operationalized through ordinal categories. The model results show satisfactory
predictive performance, with an overall accuracy of 90.1% in the training set and 84% in the test set.
The normalized importance analysis revealed that variables associated with customer engagement-
particularly responsiveness via social media to tourists’ interests- exert the greatest influence on the
sustainability of MSMEs, surpassing brand image and digital positioning. These findings confirm
that active interaction and timely responses on social media are decisive factors in enhancing the
sustainable development of these enterprises.

Keywords: Ecuador; MSMEs; social media; neural networks; hotel organization; tourism

1. Introduction

MSMEs constitute the backbone of the economy in most countries [1]; therefore, they play a
significant role in achieving one of the Sustainable Development Goals (SDGs), specifically the goal
aimed at poverty reduction [2]. MSMEs perform a valuable function in promoting sustainable
development [3]; through social media, they find opportunities to structure themselves as spaces that
encourage users to pursue a common goal according to their degree of affinity [4]. These platforms
provide an ideal social environment for the exchange of experiences and for reducing sociocultural
and territorial barriers [5].

Through social media, companies assume the responsibility of establishing contact with tourists
and, consequently, achieving significant economic returns, as well as ensuring their sustainability
and long-term projection [6]. Likewise, through these platforms, MSMEs have promoted actions that
encourage the consumption of products of various nature [7].

With regard to the hotel sector, these organizations are recognized as a deeply rooted
phenomenon in which the use of social media opens up clear possibilities for innovation within the
hospitality industry [8]. In this context, MSMEs tend to focus inward and work on the
commercialization of tourism services within high-cost and luxury destinations [9], relying on
branding strategies, since without them they would lack opportunities to remain competitive [10].

Within a competitive environment, large hotels secure their development and growth by
building a positive image, a task that is not easy for smaller establishments. Large hotels leverage
their brands to compete through unique offerings, well-developed visual identities, and clear
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marketing communication strategies, this is not the case for MSMEs, which, in addition to other
weaknesses, face the disadvantage of limited sustainability during periods of economic recession.
Furthermore, environmental phenomena such as climate change may negatively affect smaller
organizations, which are inherently the most vulnerable [11].

Although the literature has sufficiently documented the role of social media in business
performance, digital marketing, and the competitiveness of tourism companies, empirical evidence
remains limited with regard to analyzing the sustainable development of hotel MSMEs in Latin
America contexts, particularly in Ecuador. Likewise, most published studies have relied on linear
statistical approaches, which restrict the understanding of complex and nonlinear relationships
among the variables of digital positioning, brand image, and customer engagement. In this regard,
there is a research gap concerning the application of nonlinear models, such as artificial neural
networks, which allow for a simultaneous and comparative analysis of the influence of these
variables on the sustainability of Ecuadorian hotel MSMEs.

Accordingly, the general objective of this research was to examine the use of social media and
its effects on the sustainable development of MSMEs in the ecuadorian hotel sector. The following
research questions were formulated: How does the use of social media influence the sustainable
development of ecuadorian MSMEs? What are users ‘responses to ecuadorian hotel organizations in
relation to social media positioning? and, What types of social media activities influence the brand
image of hotel organizations?

2. Materials and Methods

This research adopted a quantitative approach based on the administration of a survey using a
questionnaire-type instrument designed in Google Forms, and applied online to the general managers
of each of the 93 ecuadorian hotel MSMEs that comprised the study sample. The survey was
conducted between august and november 2022.

The sample selection was carried out using information available on official websites of national
government entities, specifically from the ecuadorian government’s tourism services platform
(https://servicios.turismo.gob.ec/), where a registry of 533 one- and two-star hotels was identified.

Consequently, a non-probabilistic sampling method was employed, which is considered appropriate
when the study population is finite [12].

The structured date collection questionnaire consisted of 30 items measured using a five-point
Likert scale, where 1 represents the lowest level of agreement and 5 the highest. The items were
developed based on a review of specialized literature on digital marketing, social media, and
sustainable tourism, and were conceptually grouped into three dimensions: digital positioning,
brand image, and customer engagement.

Each dimension was represented by a set of items assessing practice and perceptions related to
the use of social media within the hotel context. The questionnaire was administered to the general
managers of the establishments, as they were considered key informants regarding organizational
performance and the digital strategies of MSMEs. Prior to its application, the questionnaire was
reviewed to ensure semantic clarity and conceptual coherence of the items.

The dependent variable of the study was the perceived business sustainability of hotel MSMEs,
operationalized through a five-category ordinal scale derived from Likert-type items included in the
questionnaire. This variable reflects the extent to which managers perceive that extent to which
managers perceive that the use of social media contributes to the establishment’s continuity,
competitiveness, and sustainable projection over time. For modeling purposes, the ordinal categories
were treated as output classes, which justified the use of a multinomial classification approach
through artificial neural networks.

The IBM® SPSS® Neural Networks model was employed, which uses nonlinear data modeling
to uncover complex relationships and extract greater value from the data through the multilayer
perceptron (MLP) procedure. The dataset was divided into two subsets: the first, comprising 70% of
the data, was used for model training; the second, consisting of the remaining 30%, was used to
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conduct the corresponding model testing. It is important to note that the test set served to validate
the obtained model, as it involved evaluating the neural network using previously unseen data.

2.1. Justification for the Use of the MLP Compared to Other Approaches

The selection of the MLP model was based on its capacity to capture nonlinear relationships
among variables, a particularly relevant feature when analyzing digital interaction dynamics and
tourist behavior. Although traditional techniques-such as logistic regression or generalized liner
models-allow for the identification of direct associations, they rely on linearity assumptions that do
not accurately reflect the complexity of processes inherent to digital positioning, brand image, and
customer engagement. In contrast, the MLP enables the modeling of interactions among variables
and the detection of patterns that cannot be identified through classical statistical methods, thereby
justifying its suitability for the present analysis.

2.2. Variables and Their Conceptual Foundation

The variables included in the model were derived from the reviewed literature and were
conceptually grouped into three dimensions: digital positioning, brand image, and customer
engagement. Digital positioning refers to the extent to which to enhance visibility and strengthen its
presence in digital environments.

Brand image encompasses users ‘perceptions of the hotel’s identity, reputation, and
professionalism, whereas customer engagement describes the level of interaction, responsiveness,
and attention provided to users through social media platforms, in this study, each item was included
as a predictive variable under the theoretical assumption-supported by recent literature in digital
marketing and tourism-that these factors influence the business sustainability of the hotel MSMEs
analyzed.

2.3. Detailed Model Architecture

The model configuration followed a multilayer perceptron architecture composed of an input
layer with 30 units corresponding to the questionnaire items, one hidden layer with five nodes, and
an output layer with five ordinal response categories derived from the Likert scale. The hyperbolic
tangent function was used as the activation function in the hidden layer, while the softmax function
was applied in the output layer to enable multiclass classification.

The model was trained using the backpropagation algorithm with a cross-entropy error
function, allowing for more stable classification of categorical data. During training, the model
parameters were optimized through successive iterations until convergence was achieved.

2.4. Justification of Sample Size and Its Suitability for the Neural Model

The sample size of 93 observations was considered appropriate for this type of model, as the
employed MLP does not include deep architectures or a large number of parameters, thereby
reducing the risk of overfitting. For models of low to moderate complexity, it is feasible to obtain
stable results with relatively small samples, provided that a reasonable ratio exists between input
units and the number of cases, and that validation through test data is implemented, as was done in
this study. The 70/30 split between training and testing data contributed to ensuring model
robustness and prediction stability.

2.5. Methodological Rationale for Model Parameter Selection

The decision to exclude the bias unit from the model architecture was based on criteria of
simplicity and numerical stability. In models with a limited number of observations, the inclusion of
bias terms may introduce additional parameters that increase the risk of overfitting without yielding
significant improvements in predictive performance. Moreover, given the ordinal nature of the
output variable and the use of the softmax function, the network achieved stable classification results
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without requiring this component. Preliminary tests indicated that model performance did not vary
substantially with the inclusion of the bias terms; therefore, it was omitted.

3. Results

The importance and application of neural networks in tourism-related contexts represent an
innovative approach in the current landscape, particularly due to the rigorous analysis conducted on
date of interest. In this regard, the present study examined data aimed at identifying the most
influential predictive variables associated with the need for innovation through entrepreneurship
and brand positioning in tourism-oriented hotels.

These patterns are consistent with the findings of recent studies [8], which indicate that
sustainable competitiveness in tourism MSMEs is strongly dependent on leadership strategies,
organizational performance, and responsible marketing initiatives that ensure digital presence and
effective interaction with user.

The artificial neural network (ANN) architecture was defined as follows: the number of input
units was 30; the model included one hidden layer with five units; the hyperbolic tangent function
was used as the activation function in the hidden layer; the softmax function was applied in the
output layer; and cross-entropy was employed as the error function. The entire procedure was
conducted without including a bias unit. As a result, the model derived from the ANN training
process and subsequently validated using the test data is presented in the analysis.

3.1. Validation of the Neural Network Model

Table 1 presents the average forecasting results corresponding to the training and testing sets,
yielding an average correct classification rate of 90.1% and 84% respectively. These results support
the validity and relevance of the ANN model. It should be noted that previous research has also
demonstrated the appropriateness of classifying business groups using multivariate computational
techniques [13].

Table 1. Classification Matrix.

Sample Observed Forecast
1,00 2,00 3,00 4,00
1,00 0 4 0 0
2,00 0 32 0 0
. 3,00 0 20 5 0
Training 4,00 0 5 1 0
5,00 0 3 1 0
Overall percentage 0%  90,1%  9,9% 0%
1,00 0 0 1 0
2,00 0 16 1 0
Test 3,00 0 4 2 0
4,00 0 1 0 0
5,00 0 0 0 0

Overall percentage 0% 84,0%  16,0% 0%

Source: Authors ‘own elaboration.

As part the model’s effectiveness, Figure 1 presents the results of the dependent variable
evaluated through the area under the curve (AUC), structured according to the identified model as
follows: Agree (,649), very much agree (,670), somewhat agree (,670), strongly agree (,797), and
strongly disagree (,788).

These results are also consistent with those reported by other authors [14], who highlight the
ability of neural networks to model complex systems and to achieve lower error rates during both
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training and testing phases. Neural networks constitute a highly reliable techniques [15], and when
appropriately trained, they enable accurate predictions to be made [16].

1.2
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Figure 1. ROC curve (Receiver Operating Characteristic). Source: Author’s own elaboration. Note: classl
(Agree), class 2 (Very much agree), class 3 (Somewhat agree), class 4 (Strongly agree), class 5 (Strongly disagree).

Furthermore, Figure 2 illustrates the lift associated with each class of the dependent variable,
derived from the Likert scale categories. This figure allows for a straightforward interpretation of the
model’s performance, considering the high correspondence between observed and predicted values,
as reflected by the overlap of the curves.

Lift represents the effectiveness of the model in correctly identifying each class compared to
random classification. Values above 1 indicate that the model outperforms random assignment,
whereas values close to 1 reflect a reduction in discriminative capacity as more cases are included.
The curves highlight the model’s initial efficiency in classifying categories with higher predicted
probabilities, followed by a natural downward trend as the totality of observations is incorporated.
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Figure 2. Lift curve by Likert category. Source: Authors ‘own elaboration.

The relevance of attention to and interest in tourist regarding services promoted through social
networks is observed to outweigh brand recognition as a strategy for promoting the services offered
by hotel establishments.

The findings suggest that the positioning of these communication platforms positively and
significantly influences engagement within hotel organizations. This result is similar to that reported
in other studies [17], which indicate that social networks constitute a mechanism for generating trust
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and enhancing the attractiveness of hotel facilities, thereby positioning them favorably within virtual
environments.

Figure 3 shows the level of importance of the variables considered in the proposed model,
validated using test data. Accordingly, the variable EG4 (The hotel shows attentiveness to tourist
‘interest in services promoted on social networks) achieved a relative importance of 100%

Meanwhile, the variable IM4 (The hotel brand is recognized as a means to promote the service
offered) reached 96.9%; PRS1 (The hotel uses social networks options) achieved 82.7% PRS4 (Social
networks are considered a key strategy to promote the hotel in other social spaces) reached 65.5%;
and EG1 (The hotel implements social media strategies to strengthen the brand) attained 59%.

Finally, IM3 (Brand image has been fundamental to making the company sustainable) reached
58.4%. This pattern is also similar to that found in other research, which demonstrates that social
support generated within social networks significantly increases user engagement during the tourism
experience [18].

IM3

EG1

PRS4

PRS1 .
B Importancia

Importance

IM4

EG4

0 0.05 0.1 0.15 0.2 0.25

Variables

Figure 3. Normalized importance achieved by each of the variables associated with the obtained neural network

model. Source: Author’s own elaboration.

4. Discussion

In contemporary times, the use of social networks in tourism organizations has become
widespread and consolidated as marketing tools through which many MSMEs have managed to
establish themselves as spaces for communication, interaction, and the offering of tourism products
and services to the population [19].

The role occupied by social networks on the web is perceived as a transfer of physical space to
virtual environments that are easily accessible to a vast number of individuals located in different
geographical areas [20]. Therefore, within the tourism sector, they constitute highly complex
relational networks that would be difficult to develop without the application of web-bases
technologies.

The results obtained from the model designed based on data collection make it possible to reveal
that the positioning of social networks exerts a positive influence on user engagement and,
simultaneously, on user responses toward hotel establishments. This effect is particularly evident
when the variable EG4 reached 100%, thereby addressing the first research question posed. These
findings are consistent with previous studies that have identified the strategic use of social networks
as a significant moderating factor between sustainable performance and organizational practices [21].
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This finding translates into the trust conferred by social networks as effective channels to hotel
customers, thereby strengthening the sustainability of these businesses as entities embedded within
what some authors define as social media ecosystems [22]. This aligns with studies asserting that the
various dimensions of social support present in social networks significantly influence user
engagement and participation [23].

Likewise, the results reveal that a higher level of user involvement with a company’s social
networks increase the creation of perceived value and, consequently, foster permanence and loyalty
toward MSMEs [24].

This Dynamic is reinforced by research indicating that user-generated content plays a decisive
role in shaping perceptions of credibility and in reducing skepticism toward MSMEs [25], Thereby
influencing their engagement levels and digital reputation. Such behavior underscores the
importance of developing dynamic organizational capabilities that enables MSMeS to innovate and
adapt through the strategic use of online platforms [26].

The implications of this study invite reflection on the relevance of social media positioning,
brand image, and user response as elements that contribute to the sustainable development of these
enterprises within the ecuadorian context. In this regard, it appears advisable for one-and two-stars
hotel establishments, classified as MSMEs, to adopt a more open approach toward the strategic use
of social networks. Furthermore, it is encouraging these organizations to integrate into the digital
environment, enabling them to enhance sustained growth over time and achieve recognition across
diverse geographical spaces.

The results obtained align with contemporary trends in digital marketing for tourism, which
recognize that sustained interaction on social networks has a direct influence on users ‘emotional and
cognitive engagement [18,23]. Part of the reviewed literature [12,24] supports this relationship by
indicating that active consumer participation in digital channels helps increase perceived value,
recommendation intention, and the operational sustainability of small tourism enterprises. In this
sense, the findings of this study confirm that digital positioning is not only a mechanism for visibility
but also a determining factor in the formation of relational bonds that impact the sustainable
performance of hotel MSMEs.

When the variable related to attention to tourists’ interest in service promoted through social
networks (EG4) achieves a relative importance of 100%, it represents a notable contribution to
engagement theory within tourism contexts. This result indicates that interaction is not unidirectional
phenomenon but rather a dynamic construction in which the hotel establishment’s ability to respond,
personalize, and recognize user needs becomes the primary determinant of the relational bond. This
is consisted with contemporary literature, which suggests that engagements emerges when users
perceive reciprocity, attention, and meaningful dialogue [10]. Thus, the value attained by EG4
supports this perspective, highlighting that within MSMEs, social media customer attention carries
greater weight than brand image or prior reputation. It further suggests that engagement is generated
less from institutional or corporate attributes and more from micro-level, immediate, and
conversational interactions.

An additional interpretation of the results refers to the structural differences between hotel
MSMES and large chains. While the latter tend to rely on consolidated brands and standardized
communication strategies to support their positioning, the former exhibit a strong dependence on
their ability to generate proximity, rapid responses, and personalized relationships through social
networks. Previous research has clearly indicated that in contexts characterized by limited resources,
direct interaction constitutes the main competitive advantage of small enterprises [8].

The results of the neural network model corroborate this premise, demonstrating that interaction
and personalized attention represent the core of tourist engagement. Meanwhile, brand image,
although significant, carries less weight compared to the hotel’s conversational and responsive
capacity. This explains why variables associated with immediate user experience are more influential
than institutional elements in the digital sustainability of MSMEs.
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Finally, it is important to highlight the need for further research addressing technical aspects
related to branding, as well as quantifying the impact of eco-labeling and ecological brand
certification on tourist. Such effort would aim to enable microenterprises to offer their services to
tourists as a unified and differentiated package.

5. Conclusions

Based on the analysis of the proposed model, it can be concluded that the positioning of social
networks carried out by lodging companies has a strong impact on the level of engagement
developed among users or tourists. This finding becomes evident when interaction emerged as the
variable with the highest relative importance. Likewise, it can be inferred that brand image exerts a
notable positive influence on hotel companies, thereby providing an answer to the second research
question. However, this influence does not significantly affect the sustainable development of hotels.

In light of the aforementioned findings, it is clear that social networks, in alignment with the
obtained model, generate a positive effect on sustainable development. This demonstrates that the
companies analyzed find support for their business projection through promotional activities and
strategies aimed at attracting users or strengthening engagement via social networks.

Regarding the PRSI variable, it showed a positive influence of 83% within the model,
corroborating that the main activities carried out by hotel establishments are closely linked to the use
of social networks.

From another perspective, the fact that respondents acknowledged weaknesses in the
management of user responses to achieve higher levels of sustainable development provides grounds
to conclude that it is essential to implement actions aimed at enhancing online presence. Additionally,
it is pertinent to note that considering user engagement does exert a positive effect on the use of social
networks as a support mechanism for the sustainable development of the MSMEs analyzed within
the ecuadorian context.

The results of this research demonstrate the interest of MSMEs in using social networks,
primarily to promote the service offered, improve the quality of customer service, and position the
hotel’s tourism brand as relevant and capable of delivering high-quality services.

Similarly, leveraging digital positioning-whether through achieving top ranking in social media
searches, managing content strategically, or standing out on leisure and accommodation platforms-
proves to be highly valuable. Overall, it should be noted that these insights were timely identified
thanks to the learning capabilities provided by neural networks.

This study also identified certain limitations, the most significant being the difficulty in obtaining
virtual questionnaire responses from a larger number of participants. This situation highlights that
part of the sector remains at an early stage of digital adoption. Consequently, it is imperative that
government entities, particularly the Ministry of Tourism and related organizations, strengthen
training programs and the management of online resources in order to facilitate the integration of
hotels into the digital environment.
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The following abbreviations are used in this manuscript:

MiPymes Micro, Pequetias y Medianas Empresas
ODs Objetivos de Desarrollo Sostenible
MLP Perceptrén Multicapa

IBM SPSS Statistical Package for the Social Sciences
RNA Red Neuronal Artificial

AUC Area Bajo la Curva

ROC Receiver Operating Characteristic

CSR Corporate Social Responsibility

SMEs Small and Medium Enterprises
MSMEs Micro, Small and Medium Enterprises
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