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ABSTRACT

The research aims to determine the level of adoption of virtual social networks in university
students between 16 and 45 years of age in the Business Administration program at the
Technical University of Oruro, taking into account their characteristics, specifically, trust and
perceived risk towards them. The seven constructs identified from the selected model are: use
of social networks, ease of use, perceived risk, trust, perceived usefulness, attitude, and
intention to use. For the bibliometric analysis of these variables, it is determined that for the
constructive use of social networks, the most prominent authors of papers regularly cited in
works related to the term Use of Social Networks are Davis and Venkatesh. On the other hand,
six of the ten hypotheses raised are accepted and it is determined that the factors that influence
the use of social networks are: trust positively affects usefulness, attitude, ease; in addition,
perceived usefulness affects the ease of use; ease of use affects user attitude, user attitude
affects intention to use, and intention positively affects the use of social networks.

Key words: virtual social networks, trust, perceived risk, attitude.

I.INTRODUCTION Baker and Crompton, 2000). In the present

applied research, a scientific analysis is

Virtual Social Networks (VSN) such as
Facebook, Whatsapp, Messenger, Instagram,
Twitter, Telgram and others; have attracted
millions of users since their introduction, and
they have integrated these virtual spaces of
interaction in their daily practices (Boyd and
Ellison, 2008; Ofcom, 2008; Alet, 2001;
Anderson and Chintagunta, 1993; Anderson
and Srinivasan, 2003); Baker et al. , 1999;

conducted regarding the adoption of online
Virtual Social Networking services that is
potentially available on the Internet. Structural
equation modeling is available to understand
this market issue.

One of the models applied to this type of
problem is the Technological Acceptance
Model (TAM), used to understand user
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attitudes towards technology (Bloemer and
Kasper, 1993; Boulding et al., 1993; Brown et
al., 1995; Chaudhuri and Holbrook, 2001;
Chen and Tsai, 2007; Dubé and Menon,
2000). Its influence in social psychology, in the
analysis of consumer behavior patterns, is
indisputable. The TAM model is a theory
based on social psychology that establishes a
society’s degree of acceptance of the
introduction of new technologies. To
complement the TAM maodel in the scientific
analysis regarding the adoption of online
Virtual Social Networking services, this
research proposes an extension of the model,
including user trust and user perceived risk as
constructs or latent variables (Farrelly and
Quester, 2005; Fowler and Biekart, 1996;
Geyskens et al., 1999; Halinen et al., 1999;
Hsu et al., 2007; Hutchinson et al., 2009;

Jonhson et al., 1995; Kandampully, 1998;
Kang et al., 2005; Lien and Yu, 2001;
Liljander and Roos, 2002; Luque, 2001).

Currently, in Bolivia and specifically in the
Department of Oruro, it is difficult to use
virtual social networks (VSN), because there is
no trust in the service, and there is apparently
a perceived risk of loss of personal and family
privacy. On the other hand, the technology
used, such as computers and cell phones, to
access the virtual social network service is
expensive, including internet service in
Bolivia.

This means that potential users of virtual social
network services remain anonymous, with
little information, and do not stand out in
academic institutions, or in the companies or
institutions in which they carry out their daily
activities. However, the profile of people has a
positive correlation with respect to the very
rapid evolution of technology and users are
more demanding when making decisions when
they decide to use virtual social networks and
their relationship with trust and satisfaction
(Mcgoldrick and Andre, 1997; Miyamoto and
Rexha, 2004; Molera and Albadalejo, 2007,
Mutairi et al, 2008; Oliver, 1993; Patterson

and Smith, 2001; Richards and Jones, 2008;
Salgado, 2005; Schechter, 2007; Singh and
Sirdeshmukh, 2000; Wei et al., 2008; Yarfiez
et al., 2006; Zins, 2001). Therefore, to reduce
the uncertainty of service users’ behavior and
environment. This research work regarding the
adoption of virtual social networks by users is
developed by applying the TAM Model, where
two latent variables or constructs are included.
For companies that offer social network
services, it is important to determine whether
the latent variables “trust factor in the service
and the risk of use of social networks,
complementary to the TAM  Model,
scientifically explain the adoption of virtual
social networks.

In this context, a question is formulated: What
is the influence of the constructs “trust in the
service and perceived risk”, which are part of
the uncertainty of social behavior and the
environment, in the technology acceptance
model applied to the adoption of virtual social
networks? We intend to answer this question
under the following consideration: To perform
an analysis of adoption of virtual social
networks through the extension of the
Technology Acceptance Model with the
constructs or latent variables of Trust and
Perceived Risk. Case of students of the
Economic Sciences Career of the Technical
University of Oruro. It is based on the premise
that Trust and Perceived Risks are the factors
or latent variables that contribute to the
adoption of Virtual Social Networks in the
students of the School of Economics of the
Technical University of Oruro. Therefore, the
research formulates the following hypotheses
to be studied for their acceptance or rejection
in the Technology Acceptance Model:

H1: Social Trust (C) positively influences Social
Utility.

Perceived (UP).

H2: Perceived Usefulness (PU) has a positive
influence on the attitude of
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User (A) of Virtual Social Networks.

H3: User Attitude (A) positively influences the
Intention to Use.

(1U) of the Virtual Social Networks.

H4: Intention to Use (IU) positively influences
the Current Use of the

System (UA) of Virtual Social Networks.

H5: Perceived Usefulness (PU) positively
influences Intention to Use

(1U) of the Virtual Social Networks.

H6: Social Trust positively influences Ease of
Use (FUP).

2. METHODOLOGICAL ASPECTS

The research independently describes the
constructs of the model “adoption of virtual
social networks” by students from 16 to 45
years of age of the Business Administration
Career of the Technical University of Oruro,
taking into  account their  personal
characteristics, specifically, trust and perceived
risk towards them. It has been applied based on
the particularities of each indicator and its
results, also an inference has been made to
arrive at general conclusions and thus establish
the adoption and use of virtual social networks
by users, taking into account their personal

- Bibliometric analysis
The corresponding bibliometric analysis was
carried out to obtain information that

contributes to the research and the following

Figure 1. Conceptual model (TAM).

of perceived RSV (FU)

H7: Perceived Ease of Use (PUF) has a positive
influence on the

Perceived Profit (UP)

H8: Perceived Risk (PR) by RSV users
positively influences Perceived Usefulness
(PU).

H9: Perceived Risk (PR) positively influences
Ease of Use

(FUP) of the RSV.

H10: Perceived Risk (PR) positively influences
Intention to Use

(IU) of the RSV.

characteristics, in particular the trust and
perceived risk towards them.

This research has a quantitative approach since
indicators have been determined for each
construct of the model “adoption of virtual
social networks” and the analysis of the
statistical data obtained at the time of obtaining
the results through the Smart PLS software has
been carried out. The applied technique has
been the survey to 74 students from 16 to 45
years old of the Business Administration
Career of the Technical University of Oruro.

structure of the research model on “Adoption
of virtual social networks’ was obtained.
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Seven constructs can be identified in this
model: trust, perceived usefulness, risk, ease
of use, attitude, intention, use of the networks,
which will be developed and applied in the
statistical analysis in the virtual surveys during
the research. To perform the bibliometric
analysis of each of the variables of the model,
VOSviewer network analysis software was
used to elaborate network graphs and heat
maps based on the analysis of citations,

documents, citation authors and citation
countries. On the other hand, Voyant Tools
software was used for keyword analysis.
Adoption of virtual social networks.

Figure 2 shows in the figures that the most
cited authors are Venkatesh.V with 14,312
citations and 435 connections, Davis f.d 9,563
citations and 292 connections, Gefen d. with
5,356 citations and 197 connections.

Figure 2. Network diagram representing author citation.
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Source: Prepared with VOSviewer based on SCOPUS, 2020.

Figure 3. Diagram of networks represented citation.
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Source: Prepared with VOSviewer based on SCOPUS, 2020.

Bibliographic coupling diagram

and 435 connections, Davis f. d with 3 papers
The diagram shows in the figures that the and 292 connections, Gefen d. with 4 papers
authors with the highest number of regularly and 197 connections.
cited papers are Venkatesh. V with 9 papers

Figure 4. Diagram of bibliographic linkage.
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Source: Prepared with VOSviewer based on SCOPUS, 2020.

Figure 5. Diagram of bibliographic linkage (heat map).
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Co-citation diagram.

citations are: Davis, f. d with 3,479 citations,
The co-citation diagram is shown in Figure 5 Venkatesh. V with 2,505 citations and Ajzen,
and Figure 6 that the authors with the most co- i. with 1,645 citations.

Figure 6. Co-citation diagram.
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Figure 7. Co-citation diagram.
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Keyword cloud.

The keyword cloud shows that the two most times, “perceived” with 48 times and “ease”

repeated words in the document are with 43 times.
“Networks” with 97 times, “Social” with 79
Figure 8. Word cloud
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Source: Prepared with Voyant Tools based on based on Scopus, 2020.

3. RESULTS

This chapter presents the results of the research
conducted with students between the ages of
16 and 45 years old from the Business
Administration Career of the Technical
University of Oruro who use the services of the
Virtual Social Networks, the research was
conducted based on the fulfillment of the
objectives and the verification of the
hypotheses.

It is observed that the highest percentage of
respondents corresponds to students between
16 and 20 years of age with a percentage of
70.3%, which is due to the fact that they are
mostly high school students from the previous
year. On the other hand, 66.2% of those
surveyed are women, due to the fact that in the
city of Oruro they have a preference for careers
related to the economic area. Also, 33.8% are
men, which is probably due to the fact that
most men have a greater affinity for other areas
of knowledge. The percentage of students

according to their year of study in business
administration corresponds to 77.0% of those
surveyed being first year students.

- Multivariate analysis

The results of the theoretical model adopted
for this research were obtained in the SMART
PLS software, using the “partial least squares”
technique, following a series of steps that help
the adequate processing and management of
the data detailed below. All the constructs or
latent variables that integrate the model were
classified as reflective because each of their
components or dimensions are a reflection of
the construct and depend on it.

For the corresponding statistical analysis, the
model diagram was previously designed,
introducing each construct and its respective
items or indicators, and then proceeded to the
first calculation of the PLS algorithm Figure 9.
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Figure 9. Initial Model

Source: Own elaboration based on Smart PLS.
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Figure 10. Fitted model

Source: Own elaboration based on Smart PLS, 2020.

Validation of the structural equation model
requires a series of parameters that are
estimated in two stages: the measurement
model and the structural model (Barclay,
Higgins and Thompson, 1995).

Measurement model.
The evaluation of the
reflective  measurement
model is carried out

through:

e The wvalidity and reliability of the
indicators.

e Internal consistency.

e Convergent validity

e Discriminant validity.

Steps applied and suggested by Medina and
Chaparro (2008), Martinez and Fierro (2018)

among other researchers. For the validation of
the reliability of the indicators First, the
individual reliability analysis of the indicators
is performed by observing their loadings,
Carmines and Zeller (1979) and Cepeda and
Roldan (2004) consider adequate the factor
loadings greater than 0.707 (also accepting
loadings greater than 0.40). Therefore, it is
suggested that indicators with lower loadings
should be eliminated.

Internal consistency.

Internal consistency measures the reliability of
the construct, which can be analyzed through
Cronbach’s alpha, Rho_A and composite
reliability, which have similar interpretations,
considering Cronbach’s alpha as the most
rigorous criterion, followed by rho_A and
finally composite reliability. In addition, the
average variance extracted (AVE) was
considered. Nunnally and Bernstein (1994)
suggest validating these indicators with a value
of at least
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0.7, considered a “modest” level mainly for
exploratory research.

Table 1. Reliability and validity of reliability

Alfa de Cronba...

Confianza rrss 0.869
} Intencién uso r... 0.823
\ Riesgo percibid... 0.831
j Utilidad percibi... 0.845
‘ actitud rrss 0.869
facilidad usos r... 0.845
uso de redes so... 0.330

and values of 0.8 or

0.9 for more
advanced stages of
research.

rho_A Fiabilidad com... Varianza extrar...

0.859 0.887 0.419
0.830 0.884 0.657
0.789 0.842 0.356
0.870 0.895 0.682
0.869 0.906 0.658
0.892 0.876 0.473
0.528 0.713 0.575

Source: Own elaboration based on Smart PLS, 2020.

In the analysis of reliability and reliability
validity, Cronbach’s alpha showed that all
coefficients were greater than 0.7, except
for the construct “use of social networks”
which has a coefficient of 0.330, which was
validated with the average variance extracted
(AVE) indicator greater than 0.5.

Discriminant validity.

Table 2. Fornell-Lacker criterion

Confianza rrss  Intencién usor...  Riesgo percibi...
Confianza rrss
Intencién uso r... +O.473 e T
Riesgo percibid... 0.033 *-0.167 < @
Utilidad percibi... 0.361 0.471 Vv-0.120
actitud rrss 0.534 0.737 -0.229
facilidad usos r... 0.381 0.468 -0.236
uso de redes so... -0.174 -0.474 0.075

Utilidad percib...

Discriminant validity indicates the extent to
which a given construct is different from other
constructs (Barclay, Higgins and Thompson,
1995, pp. 285-309). To assess discriminant
validity it is necessary to evaluate three

criteria:  Fornell-Larcker criterion: Cross-
loadings between indicators and latent
variables. HTMT matrix

actitud rrss  facilidad usosr...  uso de redess...

0.826
0495 4— +
0.378 0538 <«
-0.247 -0.283 ‘*—0.136 0.758

Source: Own elaboration based on Smart PLS, 2020.

In the Fornell-Larcker criterion, the amount of
variance that a construct captures from its

indicators (AVE) must be greater than the

variance of the construct below and to the left
(Fornell and Larcker, 1981). From the results
obtained in the model, all the indicators meet
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the stipulated requirement. In the criterion of
cross-loadings the factor loadings must have a
greater value with their own variable than with
the others evaluated in the model (Barclay,
Higgins and Thompson, 1995, pp. 285-309), as
can be seen in the table, these are highlighted
by construct, fulfilling all the latent variables.

Finally, the Heterotrait-Monotrait Radius
(HTMT) criterion developed by Henseler,
0.90, so it meets the HTMT condition.

Collinearity statistics VIF

The assessment of potential collinearity
between indicators was examined, using the
variance inflation factor (VIF), depending on
its value this shows that the behavior of an
indicator can be explained to a large extent by
the remaining variable of the model,

Table 3. VIF collinearity statistics

| Valores VIF del modelo externo (de medida)

VIF
Arsl 2.186 crs11
Ars2 1.609 crs12
Ars3 2.218 e
Arsds 2.225 crs3
Ars5 1.863 cred
lurs 2.269 crsS
lurs2 1.398 crsb
lurs3 2.692 crs8
lurs4 1.700 crs9
crsi 1.320 furs1
crs10 1.630

furs10

Ringle and Sartedt (2015) which represents the
average of the correlations between indicators
measuring the same construct relative to the
correlations between indicators measuring 38
different constructs. The HTMT ratio should
be below

0.90 (Gold, Malhotra and Segars, 2001). The
indicators show that all are less than 0.90
(Gold, Malhotra and Segars, 2001).

concluding that the indicator is not providing
different information from the other indicators.
According to Diamantopoulos and Siguaw
(2006) this indicator should not be greater than
3.3 since there would be high
multicollinearity.

1.619
1.463

3.210

3.017

3.029
2.518
2.889
1.917
1.970
1.842

1.466
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furs4 2.094
furs5 2.439
fursb 2.158
furs? 1.722
furs8 1.421
furs9 1.399
rprsi 2.787
rprs10 2.123
rprs1i 2.747
rprs2 4.611
rprs3 2.780

rprs3
rprsb
rprs/
rprs8
rprs9
uprsi
uprs2

uprs3.

uprs4
urs]

urs2

Source: Own elaboration based on Smart PLS, 2020.

Up to this point it is possible to analyze and
determine with the indicators whether the
model is statistically significant.

PATH coefficients

The last step in the evaluation of the structural
model comprises the evaluation of the algebraic
sign, magnitude and statistical significance of
the standardized regression coefficients (path
coefficients).

As for the algebraic sign, a path with a sign
opposite to that postulated in the hypothesis
will lead to the hypothesis not being supported,

2.097

if we take into account the magnitude of the
standardized path coefficients (), these show
the strength of the relationships between the
dependent and independent variables.
According to Chin (2000) their values must be
within the range p > 0.2 or B < -0.2 to be
significant; the higher the value the greater the
relationship (prediction) between constructs
and the closer to 0, the lower the convergence
to the construct. According to the assessment
of significance by bootstrapping, the t-statistic
and its corresponding p value were taken into
account to test the validity and acceptance of
the hypotheses.

Copiar en el portapap

| Media, desviacion estandar, valorest, p valores | || Intervalos de confianza ||| Intervalos de confianza con sesgo corregido ||| Muestras
Muestra original (0)  Media de la muestra (M) Desviacion estandar (STDEV)  Estadisticos t (| O/STDEV|) P Valores
Confianza rrss -> Utilidad percibida rrss 0.264 0.294 0.134 1971 0.049
Confianza rrss -> actitud rrss 0.408 0.409 0.112 3.631 0.000
Confianza rrss -> facilidad usos rrss 0.381 0.407 0.120 3.165 0.002
Intencién uso rrss -> uso de redes sociales -0.474 -0.480 0.102 4.642 0.000
Riesgo percibido rrss -> Intencién uso rrss 0.003 -0.040 0.130 0.020 0.984
Riesgo percibido rrss -> Utilidad percibida rrss -0.067 0.002 0.182 0.370 0.711
Utilidad percibida rrss -> Intencién uso rrss 0141 0.139 0.118 1.199 0.231
Utilidad percibida rrss -> actitud rrss 0.348 0353 0.094 3.702 0.000
actitud rrss -> Intenci6n uso rrss 0.668 0.663 0.112 5.940 0.000
facilidad usos rrss -> Riesgo percibido rrss -0.236 -0.186 0301 0.784 0.433
facilidad usos rrss -> Utilidad percibida rrss 0.261 0.262 0.125 2.087 0.037
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Source: Own elaboration based on Smart PLS, 2020.

As can be seen, the constructs trust and
usefulness; trust and attitude; trust and ease;
Intention to use and use; usefulness and
attitude; attitude and Intention to use; ease of
use and usefulness have a t-statistic value
higher than 1.96 and a p value lower than 0.05.
However, the constructs: risk and intention to
use; perceived risk and perceived usefulness;
perceived usefulness and intention to use; ease
of use and perceived risk; have a t-statistic
value lower than 1.96 and a p-value higher than
0.05.

It is also possible to observe the relationships
between the constructs, six constructs fulfill the
postulate of Chin (2000) p > 0.2 or < -0.2;
while the other four do not. This is why, since
the constructs have a positive and negative
effect, the hypotheses are accepted and rejected
as follows:

H1: Social trust (C) positively influences social

utility.
Perceived (UP).

(1U) of the Virtual Social Networks

Considering the results obtained in the
statistical analysis, this hypothesis is
accepted, its p value 0.05 > 0.000 and has a t-
statistic value higher than 1.96, it can be
concluded that the user’s attitude has a
positive effect on the intention to use.

H4: Intention to Use (IU) positively
influences Current Use (UA) of Virtual
Social Networks.

(1U) of the Virtual Social Networks.

Considering the results obtained in the
statistical analysis, this hypothesis is rejected,
its p value < 0.05 and having a lower t-
statistic value of 1.96, it can be concluded that

Considering the results obtained in the
statistical analysis, this hypothesis is accepted,
its p value 0.05 > 0.000 and has a t-statistic
value greater than 1.96, it can be concluded that
social trust has a positive effect on perceived
usefulness.

H2: Perceived Usefulness (PU) has a positive
influence on the attitude of

User (A) of
Virtual
Social
Networks.

Considering the results obtained in the
statistical analysis, this hypothesis is
accepted, its p value 0.05 > 0.000 and has a t-
statistic value higher than 1.96, it can be
concluded that perceived usefulness has a
positive effect on the user’s attitude.

H3: User Attitude (A) positively influences the
Intention to Use.

Considering the results obtained in the
statistical analysis, this hypothesis is
accepted, its p value 0.05 > 0.000 and has a t-
statistic value higher than 1.96, it can be
concluded that the intention to use has a
positive effect on the current use of social
networks.

H5: Perceived Usefulness (PU) positively
influences Intention to Use

perceived usefulness does not have a positive
effect on intention to use.

H6: Social Trust positively influences Ease of
Use (FUP).
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of perceived RSV (FU)

Considering the results obtained in the
statistical analysis, this hypothesis is rejected,
its p value < 0.05 and having a lower t-
statistic value of 1.96, it can be concluded that
social trust does not have a positive effect on
ease of use.

Perceived Profit (UP)

Considering the results obtained in the
statistical analysis, this hypothesis is rejected,
its p value < 0.05 and having a lower t-
statistic value of 1.96, it can be concluded that
the perceived ease of use does not have a
positive effect on the usefulness of use.

H8: Perceived Risk (PR) by
RSV users positively influences
Perceived Usefulness (PU).
(FUP) of the RS

\%

Considering the results obtained in the
statistical analysis, this hypothesis is rejected,
its p value < 0.05 and having a lower t-
statistic value of 1.96, it can be concluded that
(1V) of

the RSV

Considering the results obtained in the
statistical analysis, this hypothesis is
accepted, its p value 0.05 > 0.000 and has a t-
statistic value greater than 1.96, it can be
concluded that perceived risk has a positive
effect on intention to use.

Figure 11. Performance and importance map.

H7: Perceived Ease of Use (PUF) has a positive
influence on the

Considering the results obtained in the
statistical analysis, this hypothesis is
accepted, its p value 0.05 > 0.000 and it has a
t-statistic value higher than 1.96, it can be
concluded that perceived risk has a positive
effect on perceived usefulness.

H9: Perceived Risk (PR) positively influences
Ease of Use

perceived risk does not have a positive effect
on ease of use.

H10: Perceived Risk (PR) positively influences
Intention to Use

The final result of the entire analysis process is
summarized graphically in the following

Figure 11.
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Source: Own elaboration based on Smart PLS.

To understand other specific attributes of each
construct that should be enhanced in
companies, IPMA analysis, also known as
performance versus importance analysis, was
performed, this analysis contrasts the total
structural model effects and the mean values of
the latent variable to highlight areas of
improvement that can be addressed with
marketing or management activities (Ringle,
Sarstedt and Straub, 2012).

The priority factors and with more important
characteristics are in the lower right quadrant,
however, they present low performance; the
results in the lower left quadrant explain the
less important characteristics and with low
5. CONCLUSIONS.

Once the research has been carried out, the
following conclusions can be drawn: Upon
conducting the corresponding bibliographic
analysis, it was determined to focus the present
research based on the structure of the research
model “Adoption of virtual social networks”
extension of the TAM technological acceptance
model, integrating trust and perceived risk. The
seven constructs identified from the selected

performance; the upper right quadrant whose
important  attributes and  with  higher
performance, finally, the upper left quadrant
with the less important attributes and with high
performance (Melo et al. , 2018).

In this case, an IMPA analysis of indicators is
performed for the objective construct of social
network use and the indicators of the following
constructs are taken into account: trust,
perceived usefulness, perceived risk, intention
to use, ease of use, attitude of use. The results
of the IPMA matrix of indicators are shown in
the following figure:

model are the use of social networks, ease of
use, perceived risk, trust, perceived usefulness,
attitude, and intention to use. During the
development of the bibliometric analysis of
these variables, it was possible to determine
that: For the construct use of social networks,
the most prominent authors of papers regularly
cited in works related to the term Use of Social
Networks are Davis F. D. and Venkatesh. V



Ronald Delgado Ayaviri

906

On the other hand, they accepted six of the ten
hypotheses posed at the beginning throughout
the research and it was determined that the
factors that influence the use of social networks
are: trust positively affects usefulness,
attitude, and ease; in addition, perceived
usefulness affects the ease of use; ease of use
affects user attitude, user attitude affects
intention to use, and intention positively
affects the use of social networks.
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