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research model was developed in accordance with the UTAUT and based on a thorough analysis
of extant research. A self-handled questionnaire survey was administered to a purposely selected

Available online: June 30, 2021 sample of employees working in telecommunications companies in Jordan. A dataset of 131 usable
Keywords: questionnaires were subjected to data analysis using SmartPLS 3.0. The main findings showed that
Internet of Things IoT affected SEO and user behavior. User behavior was also found to be significantly predicted by
Search Engine Optimization IoT and to mediate its effect on SEO. The results revealed the significance of SEO as an emerging
User Behavior effective electronic marketing tool in encouraging consumers' adoption of new technologies. The

paper ends with a discussion of findings, conclusions, and areas for future research.
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1. Background

People use the internet for almost everything in their daily life, basically communications. Continuous developments in inter-
net technology enables it to influence people's daily activities (Zeinab & Elmustafa, 2017; Khanna & Kaur, 2019). Internet
technology connects people and physical objects with each other and with external entities via internet infrastructure, this is
known as the Internet of Things (IoT) (Atzori & Morabito 2010; Rio & Banker, 2014; Nguyen & Simkin,2017; Yerpude &
Singhal, 2017). IoT aims to create a new value through the exchange of information and knowledge between people and
objects (Zeinab & Elmustafa, 2017; Kumar & Mallick, 2018). This relationship can be realized using various technological
solutions provided by internet providers. The Internet becomes a main source for disorganized information (Lemos & Joshi
2017) because of the existence of billions of websites. Therefore, it becomes a necessity to make the search for specific results
easy and efficient (Ziakis et al., 2019). The urge for information spurs the emergence of online “Search Engines” which
become the most used tool for information seekers (Goldman, 2005). The search engine acts as an intermediary between
consumers and websites, through which consumers can select between organic and sponsored links (Berman & Katona, 2013;
Kritzinger & Weideman, 2013). As a result, a mechanism to facilitate searches for specific websites or results was founded;
search engine optimization (SEO). SEO is also used to promote specific websites on the top of SERPs (Search Engine Results
Pages) (Bhandari & Bansal, 2018; Rashid et al., 2018; Ahmad et al., 2020), to improve the rank for search results, and to get
more page views requested by the users (IStvani¢ et al., 2017; Grubor & Jaksa, 2018). Recently, marketers have started utiliz-
ing this tool for promoting their products on the internet (Bhandari & Bansal, 2018; Hammouri, Q., & Altaher, 2020), then, it
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has been considered one of the most important techniques in internet marketing. [oT and SEO are used by employees in most
workplaces, especially firms in the information technology and telecommunication industry. Such firms provide services for
the technology that supports IoT, at the same time they use SEO in their marketing strategies. Employees who work in tele-
communications firms are users of such technologies. User-behavior refers to the way users interact with a particular product
(Johansson, 2016). Understanding user-behavior for technologies like [oT and SEO becomes important in several contexts
including user experience design, software development and marketing. To this end, users must be observed, and this obser-
vation should be analyzed (Johansson, 2016; Ngah et al., 2021). Today, and after twenty years of releasing the IoT as new
terminology by Kevin Ashton (Kramp et al., 2013; Witkowski, 2017; Chin et al., 2019), the applications of IoT are still
doubtful in terms of accepting and using this technology especially in developing countries. Like other emerging technologies,
studies investigating [oT are mainly inspired by technology acceptance models such as Unified Theory of Acceptance and
Use of Technology (UTAUT) (El-Masri et al., 2017; Ziakis et al., 2019; Al-Saedi et al., 2020; Arfi et al., 2021). In the
meantime, huge data is being uploaded automatically by ample sources from smart devices exploiting loT, while users are
thirsty to reach their information simply and efficiently. Therefore, SEO becomes important for users to find what they want
quickly and for companies as an online marketing tool. Accordingly, this study tries to figure out if adopting and accepting
ToT technology -which results in transferred bulk information- influences results generated from search engines, conjointly it
tries to explore the effect of users' behavior on the relationship between IoT and SEO.

This current study introduces SEO as an important e-marketing channel to companies. Accordingly, two factors of (UTAUT)
model, namely: (performance expectancy, social impact) along with "cost" and "security" are used to represent "IoT construct"
as an independent variable, expressing users' acceptance of IoT, which is linked to SEO as a dependent variable with consid-
ering the mediating role of user behavior on this linkage from the perspective of telecommunication companies' employees.

2. Literature Review
2.1 Internet of Things

Talking about any new technology should not omit the thoughts of acceptance of the new technology and users' behavior.
Researchers apply different models like the Theory of Reasoned Actions (TRA), Theory of Planned Behavior (TPB), Tech-
nology Acceptance Model (TAM), Extended Technology Acceptance Model (TAM?2), Systems and Computer Technology
(SCT), Memory Module (MM), Model of Personal Computer Utilization (MPCU), and Diffusion of Innovation (DOI) in
developing and testing their hypotheses to examine users' behavior toward technology (Venkatesh et al., 2016; Zaky, et al.
2020; Hawamleh et al., 2020; Jaradat et al., 2020; Hammouri et al., 2021b). Venkatesh et al. (2003) introduced the Unified
Theory of Technology Acceptance and Usage (UTAUT), which has inspired a substantial research addressing technology
usage and user behavior (Venkatesh et al., 2012; Venkatesh et al., 2016; Williams et al., 2015; Dwivedi et al., 2019; Eid et
al., 2020; Nusairat et al., 2020). UTAUT determines four main components (performance expectancy, effort expectancy, social
impact, and facilitating conditions) that can be used to predict behavioral intention of users, with four moderator variables
(age, gender, experience, and voluntariness) (Venkatesh & Zhang, 2010; Williams et al., 2015; Khalilzadeh et al., 2017).
Although the (UTAUT) model has been widely adopted in technology studies, it has been extended by considering several
variables such as trust (Merhi et al., 2019), perceived risk (Slade et al., 2015; Khalilzadeh et al., 2017), and innovativeness
(Slade et al., 2015; Rahi & Ghani, 2018). In addition, security was included in different similar studies (Rahi & Ghani, 2018;
Zaky et al., 2020; Khalilzadeh et al., 2017; Merhi et al., 2019). The UTAUT was further extended to include cost (Gao &
Deng, 2012; Al-Saedi et al., 2020; Arfi et al., 2021).

2.2 Performance Expectancy

The term performance expectancy describes the capability of technology to provide benefits and enhance the performance of
its users according to their expectations (Venkatesh et al., 2003). According to Masha’al Al Nahar (2019) it is related to user
expectation of system performance, and the extent to which it allows users to achieve their goals.

2.3 Social influence

Venkatesh et al. (2003) defines social influence as the expected influence of others on the user to start and continue using the
technology. It describes the extent to which a user perceives that others are important to use a system (Hammouri et al., 2021a;
Masha’al Al Nahar, 2019). Social influence is therefore supposed to affect users in terms of changing their beliefs, attitudes,
and behaviors towards technology.

2.4 Cost

Cost is defined as a sacrifice made in order to get something (Zainab et al., 2017). It is usually a financial assessment of all
labor, products, capital, time, and utilities spent (Nwokoye & Ilechukwu, 2018; Alghasawneh et al., 2021). It may include the
cost of software and hardware, employees' training to use a system and all kinds of support provided (Folorunso et al., 2006;
Hammouri & Abu-Shanab, 2020). In the present research cost refers the amount of money paid in order to be able to use and
apply ToT.

2.5 Security
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Security is the main issue that must be overcome in order to introduce the IoT into the real world. It is the main stone in
building any technological work. The rapid and huge booming in anticipated [oT devices made the security more necessary
(Fremantle & Scott, 2017). Personal information for users of smart devices are now available and being exposed to websites,
suggesting a definite need for this information to be secured (Herrero & San Martin, 2017).

2.6 User Behavior

According to Hsiao (2018), the behavior of users when using technology has been largely addressed in extant literature. The
more innovations come into life, the more research is needed to understand users' adoption and interacting with such innova-
tions. User behavior is related to data collected from users of devices when they use services provided by the devices
(Muresan, 2009). Two fundamental theories were extensively used to explain user behavior; Theory of Reasoned Action
(Ajzen & Fishbein, 1980) and the Theory of Planned Behavior (Ajzen, 1991), which are integral parts of the UTAUT model.
In the current work, an extended UTAUT model was utilized to understand users' (employees) behavior towards [oT in the
context of telecommunication companies in Jordan.

2.7 Search Engine Optimization

With the exponential growth in the number of websites, search engines needed tool programming algorithms sorting search
results in user-friendly format (Ziakis et al., 2019). Website's chances to be viewed are raised by a process working on devel-
oping or adjusting in the website itself, which makes the website appears on the top of SERP, this process is termed SEO
(George, 2005; Kritzinger & Weideman, 2013; Hatab, 2014, Ahmad et al., 2020). According to Ozbal et.al (2019) SEO is
“the method of optimizing a website to make it rank well in organic search results”, the elements of SEO are creating key-
words/phrases, indexing, content creation, link building, and social sharing.

3 Hypotheses Development

3.1 Internet of Things and Search Engine Optimization

A lot of studies examined the dimensions of IoT construction and their effects on technology, some researchers apply all of
them together in addition to other factors while others apply parts of them. Moreover, Masha’al Al Nahar (2019) found a
strong impact of performance expectancy and social influence on financial service quality. Social influence might come
through social network sites also. Palos-Sanchez et al. (2018) consider online communities a source for increased engagement
and a link to interactive content on web pages. Can & Alatas (2017) shed light on the effect of information generated from
social interaction on social platforms in increasing big data, and the effect of this big data on several technological aspects.
One of the fields affected by big data is SEO. In their qualitative study about search engine marketing; Fahlstrom & Jensen
(2016) found that expectancy of visibility on the search engine results page (SERP) was very high and results came as expected
by respondents, furthermore, respondents considered cost and time to be worth it. Ozbek et al. (2015) found that accepting
technology is positively influenced by perceived cost. On the other hand, Machogu & Okiko (2012) found that cost is a
constraint from applying technology because preparing, organizing, and implementing the new system can all add up. Drivas
et al. (2020) claimed that few studies were interested in the security factor and the search engines traffic. Fremantle & Scott
(2017) elaborated that all security challenges facing IoT are facing other internet technology as well. As IoT and SEO are
both relying on internet and are interrelated to each other, and according to previous studies, we propose the followings
hypothesis:

Ha. [oT has a positive and significant effect on SEO.
3.2 Internet of Things and User Behavior

A reasonable number of studies correlate the dimensions of IoT construct and User Behavior or Behavior Intention as they
applied and extended the UTAUAT model. According to Yu (2012); models that studied psychological theories revealed that
users' behavior is expected and directed by their intention. Gao & Deng (2012) found an indirect positive impact of perfor-
mance expectancy and social influence on user behavior through behavioral intention, and a direct impact of cost on user
behavior. Rahi, & Ghani, (2018) found a tiny effect for performance expectancy on the intention to adopt internet banking
while they found a substantial effect for security, Khalilzadeh et al. (2017) found a significant impact for performance expec-
tancy, social influence, and security on behavioral intention. Merhi et al. (2019) made a comparison study between Lebanese
and British users of mobile banking. They found differences in terms of the effect of performance expectancy on behavioral
intention, but all respondents agreed that social influence has no effect on behavior intention while security has an impact on
behavioral intention. Mei-Ying et al. (2012) found that social influence has a significant and positive influence on behavioral
intention to use the electronic ticket. Cata and Martz (2015) clarified that cost plays a part in predicting mobile customer
behavior. On the other hand, Zolkepli et al. (2020) figured out that cost has no effect on consumers' decision compared to
quality when it comes to buying services such as mobile applications. Accordingly, we proposed the following hypothesis:

Haz. IoT has a significant positive effect on user behavior.

3.3 User Behavior and Search Engine Optimization
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User Behavior is the set of actions taken by a user interacting with the system in order to reach a goal or complete a task
(Muresan, 2009). IoT relies on the interaction between users and objects (Kumar & Mallick, 2018). Search engines, according
to Mavridis & Symeonidis (2015) attempt to monitor user experiences inside websites in order to provide feedback and to
optimize ranking. Which means that user behavior supplies SEO. Drivas et al. (2020) found that user behavior had the highest
impact on the increase in organic search engine traffic percent. Accordingly, we propose the following hypothesis:

Ha. User behavior has a positive and significant effect on SEO.
3.4 The Mediating Role of User Behavior on Internet of Things - Search Engine Optimization Relationship

10T devices monitor, collect and store information about organizations, marketing insights, individuals, and product develop-
ment (Subahi & Theodorakopoulo, 2019). Aldossari & Sidorova (2020) found that performance expectancy, social influence,
and security play a significant role in smart home acceptance, which are - smart home -devices connected to the internet. User
behavior is related to user data, collected from users of devices when they use services provided by the devices (Huang, et al.
2014). Zaky et al. (2020) found an impact for all dimensions of the UTAUT2 model —which includes performance expectancy
and social influence- and for security on user behavior. Mavridis & Symeonidis (2015) found that users' behavior on websites
has an essential effect on search engine result pages (SERPs). With increasing popularity of search engines, implicit feedback
(i.e., the actions users take when interacting with the search engine) can be used to improve the rankings (Agichtein et al.,
2006). Drivas et al. (2020) argued that user interaction on search engines does not reflect the time and effort they spend in
surfing websites. Based on the above discussion and in accordance with Baron & Keny's (1986) and Al-Gasawneh & Al-
Adamat's (2020) concept and conditions of mediation, the following hypothesis that supports the mediating role of user be-
havior between IoT and SEO is proposed.

Ha4: User behavior mediates the relationship between IoT and SEO.

4. Methodology
4.1 Sampling and Data Collection Procedures:

The present research is primarily motivated by the need to examine the relationship between IoT and SEO in Jordanian tele-
communication companies. Therefore, the research population entails all digital marketing and information technology pro-
fessionals working for telecommunication companies in Jordan. For a better capture of the research population, telecommu-
nication companies in Jordan were contacted first to get the contact details of respective employees, who do fit the research
purpose. Purposive sampling was then implemented to collect data from a carefully selected set of employees of interest
across the telecommunication sector. An email questionnaire survey was administered to 160 professionals in total, out of
which, 142 questionnaires were returned, suggesting (89) response rate. Collected data was further screened for completeness
and 9 questionnaires were discarded accordingly, resulting in 131 valid and complete responses were considered for data
analysis.

4.2 Measurement and Data Analysis

10T in the current work was observed as a second order construct. With the majority of new technology studies, loT was
captured using four dimensions based on the extended UTAUAT model, namely; performance expectancy; social influence;
cost; and security. Items used to measure these dimensions were adapted from prior research as follows; five items measuring
performance expectancy adapted from (Venkatesh et al., 2003); four items to assess social influence derived from (Sheikh et
al., 2017); three items and five other ones adapted from (Nasereddin and Fiqir, 2019) to measure cost and security respec-
tively. User behavior on the other hand was measured using three items borrowed from (Ranaiey et al., 2016) Finally, SEO
was captured by six items adapted from (Efendioglu & Igna, 2011). All items across constructs were assessed on a five-point
Likert scale, where (1) denotes strongly disagree and (5) denotes strongly agree. Measures were also subjected to field and
academic piloting to assure clarity, relevancy, and sufficiency of the measurement scales. A dataset of 131 valid responses
was carried forward to data analysis. Model validity and reliability measures were inspected first followed by descriptive
statistics of the research sample demographic profile and responses to measurement items. Partial Least Squares method using
the SmartPLS 3.0 was then used to test research hypotheses.

5. Findings
5.1 Measurement model

The key variables studied in this study were first-order contracts such as user behavior and SEO, as well as second-order
contracts reflective-reflective structures such as the internet of things. The factors of Performance Expectancy, Social influ-
ence, Cost, and Security were used to evaluate the IoT. The IoT was chosen as a second-order factor so that a broad under-
standing of relevant conceptual and consensus features could be achieved. Hair et al. (2016) proposed using the second order
to reduce the number of relationships and theories to be discussed in the structural model, thus simplifying the PLS path model
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and making its analysis easier. Becker et al. (2012) recommended that the method be implemented in two phases. As a result,
the repeated indicator method was used to obtain first-order scores for first-order constructs in the first step. The CR. AVE of
the second-order contract was determined in the second stage based on the weighing of the first-order variables. In order to
determine convergent validity, factor loadings, Cronbach Alpha (CA), Composite Reliability (CR), and Average Variance
Extracted (AVE) were determined, as recommended by Hair et al. (2017). As a result, it was determined that each object had
a loading greater than the suggested value of 0.5 (Table 1 — Fig. 1). Furthermore, both constructs had CA and CR values
greater than 0.7, whereas AVE values were greater than 0.5, which was in line with Hair et al (2017). As a result, convergent

validity was established.
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Fig. 1. Measurement Model

First order Construct Items Factor loading CR AVE
PE 1 0.889 0.947 0.774
PE2 0.879
Performance Expectancy PE}3 0.865
PE 4 0.873
RE'S 0.910
SI'1 0.908 0.961 0.861
S12 0.925
Social Influence SI3 0.943
SI4 0.936
Co1 0.877 0.911 0.774
Cost CO2 0.904
CO3 0.858
SE 1 0.798 0.918 0.692
SE 2 0.841
Security SE 3 0.857
SE 4 0.840
SES 0.823
UB 1 0.825 0.909 0.769
User Behavior UB2 0.864
UB3 0.834
SEO 1 0.810 0.920 0.659
SEO 2 0.798
SEO SEO 3 0.855
SEO 4 0.730
SEO 5 0.844
SEO 6 0.828
Second Order Constructs
Performance Expectancy PE 0.940 0.925 0.756
Social Influence SI 0.812
Cost Cco 0.844
Security SE 0.879

To determine discriminant validity, the Heterotrait-Monotrait (HTMT) criterion was used. Since the HTMT values were less
than 0.90, discriminant validity was verified (Henseler et al., 2015). Table 2 provides more details on this topic.
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Table 2
Discriminant validity (HTMT)
co 10T PE SE SEO SI UB
co
10T 0.886
PE 0.839 0.854
SE 0.719 0.749 0.789
SEO 0.636 0.642 0.633 0.596
SI 0.086 0.501 0.231 0.099 0.095
UB 0.661 0.724 0.715 0.720 0.625 0.091

The results of construct research, as well as the related convergent validity and discriminant validity tests, verified the accuracy
and suitability of the measurement scale used in this study (Tables 1 and 2).

5.2 Structural model

The structural model was tested using a variety of tests, including R2, beta, t-values via bootstrapping alongside a 1,000
resample, predictive relevance (Q2), and VIF, as recommended by Hair et al. (2016). The second-order construct was evalu-
ated in terms of interactions related to online reviews and digital coupon sales promotion, as seen in Fig. 2.
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Fig. 2. Structural Model
Table 3
Testing direct relationships
Path St, B St.d R? Q? F? VIF T-value P-value
H1 10T — SEO 0.693 0.163 0.483 0.312 0.418 1.327 4.251 0.000
H2 10T — UB 0.548 0.136 0.300 0.565 1.452 4.029 0.000
H3 UB — SEO 0.211 0.070 0.458 1.126 3.014 0.001
Table 4
Testing mediating effect
Path St, B St.d T-value LL (2.5%) UL (97.5%) P-value
H4 I0T —» UB — SEO 0.127 0.043 2.959 0.044 0.208 0.003

In terms of direct relationships, the structural model (Table 3) states the following: The impact of IOT on SEO was the focus
of H1, while the impact of IOT on User Behavior was the focus of H2. H3 was also about the effect of User Behavior on SEO.
The mediating function of User Behavior between IoT and SEO was mentioned in the structural model for H4 as shown in
(Table-4). The following are the findings from the H1 review of the effect of IOT on SEO: The T-value was 4.251, the St, B
was 0.693, and the p-value was 0.000. (one-tailed). The following are the findings from the study of H2: the effect of IoT on
User Behavior: p-value of 0.000, T-value of 4.029, St, B of 0.548, and T-value of 4.029 (one-tailed). The following are the
findings from the H3 review of the effect of User Behavior on SEO: The analysis related to H4 regarding the mediating effect
of User Behavior on the relationship between IOT and SEO yielded the following results: T-value of 3.014, St, B of 0.211,
and p-value of 0.001 (one-tailed); also, the analysis related to H4 regarding the mediating effect of User Behavior on the
relationship between [oT and SEO yielded the following results: The T-value was 2.959, the St, B was 0.127, and the p-value
was 0.003. (two-tailed). The findings accounted for approximately 48.3% of the variance in SEO since the R2 value associated
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with User Behavior was determined to be 0.483, and approximately 30.0 percent of the variance in User Behavior since the
R2 value associated with User Behavior was determined to be 0.300 (Table 3), which is consistent with Chin's (1998) sug-
gested threshold value of 0.19. In terms of F2 values, the IoT with SEO predictor had a value of 0.418, the IoT with User
Behavior predictor had a value of 0.565, and the User Behavior with SEO predictor had a value of 0.458. The degree to which
each of the predictors described the User Behavior and SEO was expressed in these values. Furthermore, the Q2 value asso-
ciated with SEO was greater than 0 (0.312), indicating that the model is suitable for prediction (Chin, 2010). Furthermore, the
model's overall goodness of fit and predictive relevance is satisfactory, with the VIF value associated with each inner model
not exceeding 5 (1.126 - 1.452) on average (Hair et al., 2017). The results obtained, as shown in Table 3, verified the validity
of the model with respect to the direct relationship (H1, H2 and H3) as well as the mediating effects of User Behavior between
10T and SEO (H4) in Table 4.

6. Findings discussion

In terms of the IoT" effect, the current study's findings showed that it had a positive direct significant impact on SEQ, indicating
that H1 was supported. This result is consistent with previous research that has found that the IoT plays a key role in enhancing
SEO (Fahlstrom & Jensen, 2016; Ozbek et al., 2015; Okiko, 2012). As a result, begin and continue to use technology, as well
as improve the efficiency of technology applications and resources that provide users with knowledge relevant to their
searches. In terms of the relationship between the [oT and User Behavior, the findings revealed that the IoT had a positive
direct significant impact on User Behavior, implying that H2 was supported. This result is consistent with Cata & Martz
(2015) and Zolkepli et al. (2020) who found a positive relationship between the IoT and User Behavior. Controlling IoT
networks and setting default modes for smart products can help companies influence these trends. The effect was positive,
direct, and significant in the relationship between User Behavior and SEO, so H3 was supported. The possible implications
may be that human behavior and mentality lead to improving the search engine by searching for the best options through
improved device programming algorithms that enable search results to provide users with information. In terms of the role of
user behavior in mediating the relationship between IoT construct and SEO, the current study found that user behavior medi-
ated the relationship between IoT construct and SEO, indicating that H4 was supported. This means that human thoughts and
attitudes motivate and enhance the device programming algorithms through.

7. Conclusion

This study aimed to fill a gap in the literature by looking into the relationship between the IoT and SEO among employees of
Jordanian telecommunication companies, as well as the relationship between the IoT and User Behavior. It also looked into
the relationship between user behavior and SEO. It also looked into the importance of user behavior as a mediating factor in
the relationship between the IoT and SEO. Based on the findings and discussion presented here, it appears that this study has
made a significant contribution by increasing understanding of the impact of the IoT on user behavior and SEO, as well as the
mediating role of user behavior on that relationship in the context of Jordanian telecommunication companies, which has yet
to recognize this relationship. To test the research hypotheses about the effect of the IoT on user behavior and SEO, the
researchers used PLS-SEM 3.2.8. According to the results, the IoT had a positive and significant effect on SEO, as well as a
positive and significant impact on user behavior. Similarly, user behavior influenced SEO in a constructive and important
way. The study also discovered that in Jordanian telecommunication companies, user behavior played a mediating role in the
relationship between the IoT and SEO. Thus, in a highly competitive market, user behavior clearly plays a critical role in
enhancing SEO through the use of the IoT.

8. Future work and recommendations

A variety of guidelines for future research are suggested in the present study. To begin with, as the current research was
conducted in Jordan, a similar study should be conducted in other countries to allow for comparison of outcomes. Other
variables, such as customer experience in the same relationship, should be included as well, given that this study looked at
the mediating role of user behavior in the process of company decision-making. Another noteworthy feature of this research
is the use of a two-stage approach in evaluating reflective structures and measures, which can be applied to other studies of a
similar nature.
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