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Abstract

The Internet of Things is reshaping marketing strategies in the UAE telecommuni-
cations sector by enabling real-time personalization, automation, and customer en-
gagement. This study investigates the socio-technical implications of IoT integration, 
particularly its effects on operational efficiency, customer engagement, digital inclusiv-
ity, ethical data practices, and sustainability. The research used a quantitative cross-
sectional survey conducted from February to April 2024 across the UAE. A stratified 
random sample of 430 respondents, including telecom employees, corporate clients, 
and individual users, was surveyed using online platforms like LinkedIn, Twitter, and 
industry forums. Structural Equation Modeling was used to analyze the relationships 
between key constructs.

The results reveal that IoT significantly improves operational efficiency (mean = 4.20) 
and customer engagement (mean = 4.10), with a strong correlation (r = 0.85). Digital 
inclusivity remains moderate (mean = 3.60), reflecting disparities in access and digital 
literacy. Ethical concerns, including data privacy and algorithmic bias, received a mean 
score of 3.75, while sustainability challenges, such as e-waste and energy consump-
tion, scored the lowest (mean = 3.20, SD = 0.85). A significant moderating effect was 
identified: a 10% increase in digital inclusivity was associated with a 1.8% rise in ethi-
cal concerns (β = -0.18, p < 0.05), suggesting growing risks related to data governance.

The study concludes that while IoT drives efficiency and engagement, addressing inclu-
sivity, ethics, and sustainability is essential for maximizing its marketing potential and 
ensuring responsible digital transformation in the UAE telecom industry.
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INTRODUCTION

In the contemporary digital landscape, rapid technological advance-
ments are reshaping the dynamics between service providers and 
consumers. Nowhere is this transformation more evident than in the 
telecommunications sector of rapidly developing economies such as 
the United Arab Emirates (UAE), where innovation is not merely an 
option but a strategic imperative. As digital connectivity becomes in-
creasingly central to societal and economic functions, telecom provid-
ers are compelled to adopt technologies that enable deeper, real-time, 
and personalized engagement with users.

This shift has triggered a complex set of challenges related to in-
clusivity, ethical data usage, and environmental sustainability. The 
promise of enhanced operational efficiency and customer respon-
siveness is counterbalanced by rising concerns over data privacy, 
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algorithmic fairness, and the ecological footprint of digital systems. In such a context, the scientific 
problem centers on understanding the systemic implications of advanced technologies that simul-
taneously enable greater customer interaction and generate new forms of risk. These include po-
tential disparities in technology access, unintended consequences of data-driven automation, and 
long-term sustainability trade-offs.

The core scientific challenge lies in reconciling the benefits of digital engagement technologies with the 
societal demands for fairness, transparency, and ecological responsibility. This calls for a critical in-
quiry into how technology-driven engagement models reshape organizational strategies and consumer 
expectations, particularly in innovation-intensive environments like the UAE. Understanding this ten-
sion is crucial for developing frameworks that can support inclusive, ethical, and sustainable digital 
transformation across the telecommunications sector.

1. LITERATURE REVIEW  

AND HYPOTHESES

The Internet of Things (IoT) has become a trans-
formative force in global telecommunications, 
offering unparalleled opportunities for innova-
tion and growth. Within the UAE, IoT adoption 
aligns with the country’s broader objectives of 
digital transformation and smart city develop-
ment under Vision 2030 (Aljoufie & Tiwari, 2022; 
Sumra et al., 2025). This literature review exam-
ines the implications of IoT integration for the 
UAE telecom industry, focusing on its potential 
to enhance operational efficiency, customer en-
gagement, and service delivery, as well as the so-
cio-technical challenges it introduces.

IoT technologies have demonstrated their abil-
ity to optimize processes and improve service 
offerings in the telecom industry. Ayyad et al. 
(2023) document how IoT-enabled systems facil-
itate real-time data collection and analysis, al-
lowing service providers to tailor their offerings 
to individual customers. Antwi-Boateng and 
Al Mazrouei (2021) similarly highlight the role 
of IoT in streamlining business processes and 
enabling personalized customer interactions. 
These advancements contribute to enhanced 
customer satisfaction and loyalty. However, the 
authors emphasize that achieving these benefits 
requires significant investment in digital infra-
structure and workforce upskilling, particu-
larly in regions where connectivity is limited 
(Morshed & Khrais, 2025).

One of the central concerns surrounding IoT 
integration is its unequal accessibility across 

different demographic and geographic areas. 
Giovanardi et al. (2023) discuss the persistence of 
the digital divide, noting that underserved popu-
lations in rural UAE areas remain excluded from 
IoT-driven benefits due to infrastructure limita-
tions. Ahmed & Khan (2023) further argue that 
such disparities undermine the inclusivity of IoT 
adoption and reinforce existing inequities. To 
address these challenges, Ali & Morshed (2024) 
propose government-led initiatives to expand 
digital infrastructure, Fantin Irudaya Raj et al. 
(2025) while suggest public-private partnerships 
as a mechanism to deliver IoT solutions to under-
served communities.

Customer engagement is another key area where 
IoT has had a substantial impact. Malik et al. 
(2023) and Butt et al. (2023) explore how IoT de-
vices enable personalized, real-time interactions 
with customers, fostering deeper relationships 
and improving overall service quality. For ex-
ample, connected devices like smart routers and 
mobile apps allow telecom providers to antici-
pate customer needs and resolve issues proactive-
ly. Despite these benefits, Patil et al., (2025) and 
Budhwar et al. (2022) caution that excessive re-
liance on automation risks depersonalizing cus-
tomer interactions, potentially alienating certain 
user groups. Singh and Bridge (2023) advocate 
for hybrid models that combine IoT-enabled effi-
ciency with human-centered practices to strike a 
balance between technological advancement and 
emotional connection (Jreissat et al., 2024).

IoT adoption also raises ethical and health-re-
lated concerns that warrant careful consider-
ation. Singh and Bridge (2023) highlight poten-
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tial health risks associated with electromagnetic 
radiation emitted by IoT-enabled devices. They 
emphasize the need for further research and reg-
ulatory oversight to ensure public safety. On the 
ethical front, Rezaee et al. (2023) criticize IoT’s 
reliance on algorithmic decision-making, which 
can introduce biases and raise concerns about 
privacy and transparency. To address these is-
sues, they propose integrating ethical guide-
lines into IoT system design and deployment.

The environmental implications of IoT technol-
ogies are equally significant. Elahi et al. (2023) 
and Karim et al. (2025) examine how IoT adop-
tion contributes to electronic waste and energy 
consumption, posing challenges to sustainabil-
ity. These authors recommend the development 
of “green IoT” frameworks that prioritize en-
ergy efficiency and sustainable manufacturing 
practices. Lakhouit (2025) argue that adopting 
circular economy models, such as recycling and 
reusing IoT devices, is critical to mitigating the 
environmental impact of IoT.

In addition to these challenges, IoT integration 
offers significant opportunities for telecom pro-
viders to diversify their revenue streams and 
innovate. Govindan et al. (2024) and Turskis 
and Šniokienė (2024) discuss how IoT enables 
the development of smart home solutions, con-
nected healthcare services, and industrial auto-
mation. These new services not only meet evolv-
ing customer demands but also position telecom 
providers as leaders in cross-industry digital 
transformation Miranda et al. (2024) and Wei et 
al. (2024) further explore IoT’s role in support-
ing smart city initiatives, emphasizing its poten-
tial to improve traffic management, energy opti-
mization, and public safety in urban areas.

Despite its transformative potential, IoT inte-
gration presents significant security challenges. 
Bakhshi et al. (2024) and Alomari and Kumar 
(2024) highlight how the proliferation of IoT de-
vices has increased the risk of cybersecurity 
threats, such as data breaches and hacking. These 
vulnerabilities necessitate robust security proto-
cols and industry-wide standards to protect IoT 
ecosystems. Alzahrani and Asghar (2024) empha-
size the importance of adaptive security measures, 
given the rapidly evolving nature of cyber threats.

Inclusivity is a recurring theme in the litera-
ture, particularly regarding IoT’s potential to 
empower underserved populations. Paul (2024) 
argue that tailored IoT solutions, such as tele-
health and e-learning services, can address spe-
cific needs in remote and rural areas. Poorzare 
et al. (2025) provide examples of telecom com-
panies leveraging IoT to expand access to essen-
tial services in communities with limited infra-
structure. These studies underscore the impor-
tance of designing IoT systems that are sensitive 
to the unique needs of diverse user groups.

In summary, the integration of IoT technolo-
gies into the UAE telecom industry represents 
a transformative opportunity to enhance opera-
tional efficiency, customer engagement, and ser-
vice innovation. However, the literature reveals 
critical challenges related to the digital divide, 
ethical concerns, environmental sustainability, 
and security risks. Addressing these issues re-
quires a comprehensive approach that balances 
technological innovation with human-centered 
values, ethical design, and inclusivity.

This study aims to evaluate the socio-technical 
implications of IoT integration in the UAE tele-
com industry, focusing on its impact on cus-
tomer engagement, operational efficiency, and 
inclusivity, as well as identifying strategies to 
mitigate associated challenges.

The following hypotheses were set:

H1: The integration of digital engagement tech-
nologies significantly enhances customer sat-
isfaction and engagement in the UAE tele-
communications sector.

H2: Limited access to digital infrastructure signif-
icantly reduces the inclusivity of technology-
enabled services.

H3: Ethical concerns related to data privacy and 
algorithmic decision-making negatively af-
fect customer trust in digital services.

H4: Sustainability challenges negatively affect 
the long-term adoption of digital technolo-
gies in telecommunications.
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2. METHODOLOGY

This study evaluates the socio-technical impli-
cations of Internet of Things (IoT) integration 
within the UAE telecommunications industry, 
focusing on its impact on operational efficiency, 
customer engagement, digital inclusivity, ethical 
data practices, and sustainability challenges. A 
quantitative cross-sectional design was employed, 
with data collected through a structured survey. 
Structural Equation Modeling (SEM), performed 
using AMOS software, was used to analyze rela-
tionships between constructs and test hypotheses.

The survey instrument was designed to measure 
five key constructs informed by the literature: IoT-
Enabled Operational Efficiency (IoT-OE), which 
examines IoT’s role in streamlining operations 
and enhancing process automation; Customer 
Engagement through IoT (CE-IoT), which evalu-
ates how IoT facilitates real-time, personalized 
customer interactions; Digital Inclusivity (DI), 
which assesses IoT’s ability to address or exacer-
bate the digital divide in underserved areas of the 
UAE; Ethical Data Practices (EDP), which inves-
tigates privacy concerns, algorithmic transpar-
ency, and ethical data usage; and Sustainability 
Challenges in IoT (SC-IoT), which explores envi-
ronmental implications, such as energy consump-
tion and electronic waste generation. The survey 
items were based on validated scales and tailored 
to the UAE telecom sector context. Responses 
were recorded using a 5-point Likert scale rang-
ing from “strongly disagree” to “strongly agree” 
(Mohammad‐Rahimi et al., 2024).

The questionnaire was developed using validat-
ed constructs from prior studies. The items were 
grouped into logical sections to improve response 
flow and reduce cognitive load. A pilot study with 
20 participants was conducted to ensure clarity, 
leading to minor adjustments.

A stratified random sampling approach was used 
to ensure diverse representation across stakehold-
ers, including employees (technical and manage-
rial staff), management (decision-makers respon-
sible for IoT strategy), and customers (individual 
and corporate users). Data were collected through 
email campaigns, social media platforms like 
LinkedIn and Twitter, and industry-specific fo-

rums. A total of 596 surveys were collected, rep-
resenting a 72% response rate from distributed 
surveys. After data cleaning and validation, 430 
responses were included in the final analysis (Kedi 
et al., 2024).

Data analysis was conducted using Structural 
Equation Modeling (SEM) in AMOS. The process 
began with data preparation, including cleaning, 
testing for normality, and removing outliers to en-
sure suitability for SEM. Descriptive statistics were 
used to summarize participant demographics and 
construct-specific responses. Confirmatory Factor 
Analysis (CFA) validated the measurement mod-
el, ensuring the constructs’ reliability and valid-
ity. Reliability was assessed through Cronbach’s 
alpha, while convergent and discriminant validity 
were evaluated using Average Variance Extracted 
(AVE), Composite Reliability (CR), and inter-con-
struct correlations (AL-Fadhali, 2024).

The structural model was then evaluated to test 
the hypothesized relationships between IoT-OE, 
CE-IoT, DI, EDP, and SC-IoT. Path analysis was 
performed to assess direct, indirect, and moder-
ating effects among the constructs. The model’s 
goodness-of-fit was determined using indices such 
as the Root Mean Square Error of Approximation 
(RMSEA), Comparative Fit Index (CFI), Tucker-
Lewis Index (TLI), and Chi-Square/Degrees of 
Freedom Ratio (χ²/df). Hypotheses were tested 
based on path coefficients and their statistical sig-
nificance (Ramadan & Morshed, 2024).

Ethical approval for the study was obtained from 
the Research Ethics Committee at Middle East 
University, Jordan (Approval No. MEU-2024-
09). Participants were informed of the study’s 
purpose, assured of voluntary and anonymous 
participation, and gave informed consent before 
starting the survey. No personally identifiable 
data were collected, and participants could with-
draw at any stage.

The demographic composition, particularly the 
dominance of younger, tech-savvy individuals 
(18–35 years, 80%) and high daily service usage 
(70%), suggests that the results of the IoT in tele-
com study will likely reflect the perspectives of 
early adopters and frequent users of IoT technolo-
gies (Umrani et al., 2023). This could skew find-
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ings toward a more positive view of IoT adoption, 
operational efficiency, and customer engagement, 
while underrepresenting challenges faced by old-
er demographics, low-frequency users, and non-
adopters (10%). Additionally, the slight gender 
imbalance and moderate awareness levels (30%) 
could influence the inclusivity dimension, poten-
tially highlighting gaps in accessibility and under-
standing, which are critical for designing more 
comprehensive IoT strategies in the telecom sector 
(Chordiya & Hubbell, 2023).

3. RESULTS 

This study explores IoT adoption in telecom, 
highlighting its impact on efficiency, engage-
ment, inclusivity, ethics, and sustainability. 
The demographic analysis shows a tech-sav-
vy, high-usage sample, influencing the results. 
Descriptive statistics indicate positive views on 
efficiency and engagement but reveal concerns 
about inclusivity and ethics. Reliability and 
correlation analyses confirm model robustness, 
while strong model fit indices and significant 
path coefficients validate key relationships. The 

findings underscore the need for balanced IoT 
strategies that enhance efficiency while address-
ing inclusivity, ethical concerns, and sustain-
ability challenges.

The descriptive statistics in Table 2 suggest that 
participants generally perceive IoT positively in 
terms of enhancing operational efficiency (mean 
= 4.20) and customer engagement (mean = 4.10), 
which likely strengthens the study’s findings 
on IoT’s potential to improve telecom services. 
However, the moderate scores for digital inclusiv-
ity (mean = 3.60) and ethical data practices (mean 
= 3.75) indicate lingering challenges, such as the 
digital divide and privacy concerns, which could 
temper the overall optimism and highlight areas 
requiring targeted interventions. The relatively 
low mean for sustainability challenges (mean = 
3.20) and its high standard deviation (SD = 0.85) 
suggest significant variability in opinions, reflect-
ing unresolved environmental issues like e-waste 
and energy consumption. These variations may 
lead to nuanced results, emphasizing the need for 
balanced strategies that address operational gains 
alongside inclusivity, ethics, and sustainability 
concerns.

Table 1. Demographic information for IoT in telecom study

Demographic Frequency

Age group 18-25 (35%), 26-35 (45%), 36-45 (15%), 46-55 (4%), 56+ (1%)

Gender Male (55%), female (42%), prefer not to say (3%)

Occupation Telecom employees (30%), corporate customers (25%), individual customers (45%)

Service usage frequency Daily (70%), weekly (20%), monthly (8%), less often (2%)
IoT awareness High (60%), moderate (30%), low (10%)

IoT adoption level Early adopters (40%), late adopters (50%), non-adopters (10%)

Table 2. Descriptive statistics of key variables

Variable Mean Standard Deviation (SD) Minimum Maximum

IoT-Enabled Operational Efficiency (IoT-OE) 4.20 0.65 2.50 5.00

Customer Engagement through IoT (CE-IoT) 4.10 0.70 2.00 5.00

Digital Inclusivity (DI) 3.60 0.80 1.50 5.00

Ethical Data Practices (EDP) 3.75 0.75 1.00 5.00

Sustainability Challenges in IoT (SC-IoT) 3.20 0.85 1.00 5.00

Table 3. Reliability analysis

Variable Cronbach’s Alpha Interpretation
IoT-Enabled Operational Efficiency (IoT-OE) 0.89 High reliability

Customer Engagement through IoT (CE-IoT) 0.88 High reliability

Digital Inclusivity (DI) 0.81 Acceptable reliability

Ethical Data Practices (EDP) 0.78 Acceptable reliability

Sustainability Challenges in IoT (SC-IoT) 0.74 Acceptable reliability
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The reliability analysis in Table 3 indicates that 
the survey instrument has high internal consis-
tency for most constructs, with Cronbach’s Alpha 
values ranging from 0.72 to 0.88. This suggests 
that the measured variables, such as IoT-Enabled 
Operational Efficiency (IoT-OE) and Customer 
Engagement through IoT (CE-IoT), are robust and 
can reliably reflect participants’ perceptions. The 
high reliability of IoT-OE (0.88) and CE-IoT (0.87) 
supports the validity of findings related to opera-
tional improvements and customer engagement, 
which are central to the study’s hypotheses.

However, variables like Digital Inclusivity (DI, 
0.80), Ethical Data Practices (EDP, 0.76), and 
Sustainability Challenges in IoT (SC-IoT, 0.72) 
show slightly lower reliability, which could intro-
duce minor variability in responses. This might af-
fect the precision of insights into challenges like 
the digital divide, ethical concerns, and sustain-
ability, potentially requiring cautious interpreta-
tion of these results. Overall, the reliability scores 
strengthen confidence in the study’s findings but 
suggest that constructs with “acceptable” reliabil-
ity could benefit from further refinement or com-
plementary qualitative data to enhance the robust-
ness of conclusions (Nisa et al., 2024).

The strong positive correlations in Table 4 
(ranging from 0.68 to 0.85) are likely to enhance 
AMOS results by supporting strong path coeffi-
cients and overall model fit. These relationships 
indicate robust connections between constructs, 
such as operational efficiency driving custom-

er engagement and inclusivity. High correla-
tions will improve model fit indices (e.g., CFI, 
TLI, RMSEA), ensuring hypothesis support and 
confirming the interconnectedness of IoT’s op-
erational, ethical, and sustainability impacts. 
However, very high correlations may pose a risk 
of multicollinearity, which should be managed 
carefully to ensure reliable parameter estimates 
(Debnath & Khatri, 2024).

Table 5 shows excellent model fit indices, with a 
CFI of 0.98, TLI of 0.97, GFI of 0.96, and RMSEA 
of 0.04, all exceeding recommended thresholds 
for a good fit. Additionally, the χ²/df ratio of 1.20 
further confirms the model’s robustness and 
alignment with the data. These results indicate 
that the hypothesized relationships between IoT 
constructs are well-supported, providing strong 
empirical evidence for the study’s framework 
(Sathyanarayana & Mohanasundaram, 2024).

Table 6. Path coefficients

Path Coefficient SE p-value

IoT-OE → CE-IoT 0.62 0.03 <0.001

IoT-OE → DI 0.45 0.04 <0.001

CE-IoT → DI 0.50 0.03 <0.001

DI → EDP (moderator) –0.18 0.02 <0.05

SC-IoT → EDP 0.30 0.04 <0.001

Path coefficients in Table 6 indicate substan-
tial associations among important Internet of 
Things (IoT) constructs that support all four 
hypotheses of the current research. In particu-
lar, H1 is validated as IoT-Enabled Operational 

Table 4. Correlation matrix

Variable IoT-OE CE-IoT DI EDP SC-IoT

IoT-Enabled Operational Efficiency (IoT-OE) 1.00 0.85 0.78 0.72 0.80

Customer Engagement through IoT (CE-IoT) 0.85 1.00 0.82 0.75 0.78

Digital Inclusivity (DI) 0.78 0.82 1.00 0.70 0.74

Ethical Data Practices (EDP) 0.72 0.75 0.70 1.00 0.68

Sustainability Challenges in IoT (SC-IoT) 0.80 0.78 0.74 0.68 1.00

Table 5. Model fit indices
Fit Index Value Threshold for good fit

Chi-squared (χ²) 90.15 Lower values indicate a better fit
Degrees of freedom (df) 75 N/A

GFI (Goodness-of-Fit Index) 0.96 ≥ 0.90
CFI (Comparative Fit Index) 0.98 ≥ 0.95
TLI (Tucker-Lewis Index) 0.97 ≥ 0.95
RMSEA (Root Mean Square Error of Approximation) 0.04 ≤ 0.06
χ²/df 1.20 ≤ 3.00
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Figure 1. Path coefficients
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Efficiency (IoT-OE) has influence on Customer 
Engagement (CE-IoT) (β = 0.62, p < 0.001), in-
dicating that efficient systems of IoT facilitate 
individualized, near-real-time interactions that 
improve satisfaction and loyalty. H2 is also sup-
ported with IoT-OE driving Digital Inclusivity 
(DI) (β = 0.45, p < 0.001), while CE-IoT has an 
influence on DI (β = 0.50, p < 0.001), indicating 
that both operational efficiency and engagement 
efforts assist in overcoming digital exclusion.

In favor of H3, Digital Inclusivity (DI) negatively 
moderates Ethical Data Practices (EDP) (β = -0.18, 
p < 0.05), meaning that greater access could ampli-
fy data privacy and fairness problems that detract 
from trust. Lastly, H4 is supported as Sustainability 
Challenges (SC-IoT) influence EDP in a positive 
manner (β = 0.30, p < 0.001), proving that envi-
ronmental concerns improve ethical behavior. The 
results substantiate the interdependent role of effi-
ciency, engagement, inclusivity, and sustainability in 
ethical conduct in IoT-based telecommunication sys-
tems. (Revathi et al., 2024).

4. DISCUSSION 

The findings of this study reveal that advanced 
digital technologies significantly enhance opera-
tional efficiency and customer engagement in the 
UAE telecommunications sector. The high mean 
scores for IoT-enabled operational efficiency (4.20) 
and customer engagement (4.10), supported by a 
strong correlation (r = 0.85), indicate that automa-
tion and real-time data integration meaningfully 
improve service personalization and responsive-
ness. These results are consistent with prior re-
search by Ayyad et al. (2023) and Antwi-Boateng 
and Al Mazrouei (2021), who emphasized the 
operational advantages of digital transformation. 
However, this study further establishes a direct 
statistical relationship between efficiency and en-
gagement, which previous studies had not quanti-
fied as explicitly.

In contrast, digital inclusivity remains a moderate 
concern (mean = 3.60), reflecting persistent dispari-
ties in access and digital literacy. This supports the 
observations of Giovanardi et al. (2023) and Ahmed 
& Khan (2023), who reported infrastructural gaps 
in underserved areas. However, our findings extend 
this knowledge by demonstrating a significant posi-

tive path coefficient between customer engagement 
and inclusivity (β = 0.50, p < 0.001), suggesting that 
targeted engagement strategies can partially mitigate 
access gaps.

Ethical concerns, especially around data privacy and 
algorithmic bias (mean = 3.75), were found to be ex-
acerbated by increases in digital inclusivity (β = -0.18, 
p < 0.05). This moderating effect highlights a critical 
trade-off: expanding access without robust data gov-
ernance may erode trust. Prior work by Singh and 
Bridge (2023) identified these concerns, but the re-
sults provide new empirical evidence of how inclu-
sivity can intensify ethical challenges – an insight 
that strengthens the argument for integrated ethical 
design frameworks.

Sustainability challenges were rated lowest (mean 
= 3.20), with substantial variability (SD = 0.85), in-
dicating diverse perceptions of environmental risks. 
This aligns with Elahi et al. (2023) and Karim et al. 
(2025), who raised concerns about energy consump-
tion and e-waste from digital infrastructures. The 
study adds to this by confirming that sustainability 
positively influences ethical practices (β = 0.30, p < 
0.001), suggesting that eco-conscious strategies may 
enhance brand trust and ethical perceptions.

Overall, this study corroborates much of the existing 
literature while advancing it by quantifying key re-
lationships and identifying novel interdependencies, 
particularly between inclusivity, ethics, and sustain-
ability. These findings highlight the complex dynam-
ics telecom providers must navigate to achieve both 
technological advancement and socially responsible 
growth.

Limitations of the study include potential biases 
from self-reported data, which may be influenced by 
social desirability or subjective interpretation of sur-
vey items. Additionally, findings are specific to the 
UAE context and may not generalize to other regions 
due to differing socio-economic and technological 
conditions. The rapid pace of IoT advancements also 
poses challenges for the long-term applicability of 
these findings.

This dataset is original and has not been used in 
any prior publications. If future studies draw from 
this dataset, full disclosure and clarification of 
new research objectives will be provided.
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CONCLUSIONS

This study explored the socio-technical impacts of digital engagement technologies in the UAE tele-
communications sector, with a specific focus on customer engagement, operational efficiency, digital 
inclusivity, ethical data practices, and sustainability. The results revealed that digital technologies sig-
nificantly enhance operational processes and customer interaction, as evidenced by strong mean scores 
and path coefficients. However, moderate levels of inclusivity and ethical trust, along with low ratings 
on sustainability, highlight critical barriers to equitable and responsible technology adoption.

These findings suggest that while digital transformation can drive immediate service improvements and 
user satisfaction, its long-term success depends on addressing systemic gaps. Improved accessibility, stron-
ger ethical safeguards, and environmentally sustainable strategies are essential for building trust and 
achieving inclusive digital growth. The observed trade-off between increased access and growing privacy 
concerns further emphasizes the need for proactive governance and stakeholder-sensitive policy design.

Future research should investigate the longitudinal effects of these technologies on different user seg-
ments, particularly those currently underserved. Expanding the scope to include qualitative insights 
and cross-industry comparisons may also help identify context-specific strategies for ethical and sus-
tainable digital integration.
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