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The competitive advantage of infrastructure industries has
become dependent on resource and data orchestration
capabilities in a digital economy. In Mashhad, pilgrims’ smart
management has become a strategic necessity due to the
dependency of urban services on communication infrastructure,
shaping a part of the identity of service and the pilgrimage
experience.This study aims to explain the microfoundations of
sustainable competitive advantage in digital infrastructure and to
formulate a data-driven governance model with implications for
improving the pilgrimage experience. This applied study adopted
a qualitative approach and a directed content analysis
methodology, based on an inductive-deductive logic. Data were
collected through semi-structured interviews with 15 experts
from the telecommunications and tourism industries, as well as
faculty members, and were analyzed using MAXQDA 2020
software. The findings revealed that the microfoundations of
competitive advantage comprise 13 core categories organized
across five strategic dimensions: cost, quality, innovation, time,
and delivery capability. The central concept of data-driven
governance integrates these categories and forms the research
model. The trustworthiness of the findings was evaluated based
on Guba and Lincoln's criteria, and the intercoder agreement
index (Fleiss' kappa above 80%) confirmed the results as well.
Data-driven governance, through standardizing policies,
coordinating stakeholders, and integrating data flows, links the
categories within the final model. This model demonstrates that,
in the context of smart pilgrimage, the adaptive learning cycle
connects pilgrims' digital feedback to resource reallocation and,
by reinforcing digital trust, leads to improved pilgrim experience
and enhanced quality of smart urban services.
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Extended Abstract

Introduction

Digital transformation has shifted the
telecommunications industry from a mere
provider of communication services to a
central pillar of the digital economy, smart
cities, and data-driven ecosystems. In such
a context, competitive advantage is no
longer shaped solely by the development of
physical infrastructure or investment in
network equipment; rather, organizations'
ability to manage knowledge, leverage data,
develop organizational capabilities, and
continuously adapt to environmental
changes constitutes the primary driver of
their success and sustainability. This issue
is of particular importance in the metropolis
of Mashhad - as the largest religious
tourism destination in Iran - because the
quality of communication  services,
sustainable network accessibility, and the
provision of smart digital services play a
decisive role in enhancing pilgrims'
experience, increasing their satisfaction,
and improving destination performance.
Therefore, telecommunications companies
have evolved beyond their traditional role
of providing communication services to
become key players in the development of
smart tourism and urban management. The
rapid growth of technologies such as the
Internet of Things (loT), artificial
intelligence, big data, cloud computing, and
digital platforms has transformed the
service delivery model in
telecommunications. In this context,
organizations should be able to convert
user-generated data into  actionable
knowledge and, through real-time analytics,
offer services tailored to changing customer
needs. The pilgrimage experience in this
digital ecosystem is no longer restricted to
physical presence at the destination; rather,
it is shaped through the pilgrim's
continuous interaction with communication
infrastructures, smart systems, location-
based services, and digital platforms.
Consequently, the quality of this experience
is largely dependent on the ability of
telecom operators to smartly manage
networks, analyze user behavioral data, and
deliver sustainable and flexible services.
From a theoretical perspective, the
resource-based view (RBV) posits that

sustainable competitive advantage arises
from organizational resources that are
valuable, rare, inimitable, and non-
substitutable. However, the dynamism of
the business environment has demonstrated
that possessing such resources alone is
insufficient for sustaining competitive
superiority. Dynamic capabilities theory
addresses this limitation by emphasizing
that organizations must possess the ability
to identify opportunities, exploit them, and
continuously reconfigure their resources
and capabilities. In other words, sustainable
competitive advantage is the outcome of an
organization's  capacity for learning,
innovation, and adaptation to environmental
changes, rather than merely the ownership
of resources. Consequently, dynamic
capabilities have attained a distinctive
position in strategic management studies as
the link between organizational resources
and competitive performance. Nevertheless,
in the era of digital transformation, the
development of dynamic capabilities cannot
lead to sustainable value creation without
the establishment of an effective data
governance system. Data governance -
through the creation of standards, policies,
and mechanisms for data management,
quality, security, sharing, and utilization -
enables  data-driven  decision-making,
stakeholder coordination, and enhanced
organizational agility. In the
telecommunications industry, data
governance facilitates smart network traffic
management, demand forecasting, resource
allocation optimization, and the
development of personalized services,
thereby improving service quality, network
resilience, and user satisfaction. In the
context of religious tourism, pilgrims'
behavioral data can serve as a foundation
for designing smart services, optimizing
travel flow management, and enhancing
coordination among urban, tourism, and
telecommunications organizations.

A review of the literature reveals that
numerous studies have examined the role of
dynamic capabilities, data governance,
digital transformation, communication
infrastructure, and smart tourism. However,
these studies have often explained only part
of the relationships among these variables.
As a result, a comprehensive framework for
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explaining the interaction among the
resource-based view, dynamic capabilities,
data governance, and communication
infrastructure in creating competitive
advantage -  particularly in  the
telecommunications industry and the
context of urban religious tourism - has yet
to be developed. This gap is particularly
pronounced in the metropolis of Mashhad,
given the high volume of pilgrims, the
diversity of communication needs, and the
importance of digital service quality.
Accordingly, this study, by proposing a
data governance-based model, explicates its
role in enhancing the competitive advantage
of the telecommunications industry and
improving  the  digital pilgrimage
experience.

Methodology

This study is applied in terms of purpose
and qualitative-explanatory in nature,
grounded in the critical realism paradigm.
This  paradigm  assumes that the
mechanisms shaping competitive advantage
are objective yet hidden realities that can be
identified  through  the  systematic
interpretation of empirical data and the
continuous  interaction  between field
evidence and theoretical frameworks.
Accordingly, the research strategy of
directed qualitative content analysis with an
inductive-deductive logic was adopted,
whereby the Resource-Based View (RBV)
and Dynamic Capabilities Theory provided
the initial analytical framework, while the
final concepts and categories were
developed in interaction with field data.
Additionally, data related to digital
footprints and behavioral feedback from
tourists - including spatial data, patterns of
communication service consumption, and
reviews recorded on digital platforms -
were used as supplementary evidence to
interpret the findings and shape the
conceptual model.

The research participants included senior
managers and network architects of the
Telecommunications Company of Khorasan
Razavi Province, data analysts from the
Information and Communication
Technology Organization of Mashhad
Municipality, urban tourism policy-makers,
and faculty members specializing in

information technology, network
management, and strategic planning.
Purposive  sampling  with  maximum
variation was employed to ensure that
diverse expert perspectives on data
governance and competitive advantage
were incorporated into the model. In total,
the expert panel consisted of 15 individuals.
The criterion for determining sample size
was theoretical saturation, which was
achieved by the twelfth interview; however,
to enhance wvalidity and ensure data
comprehensiveness, interviews continued
through the fifteenth participant. The
telecommunications company was selected
as the unit of analysis due to its pivotal role
in real-time data collection, processing, and
analysis, as well as the reconfiguration of
communication infrastructures in the
context of smart services. The data
collection instrument was a semi-structured
interview based on the five dimensions of
competitive advantage - namely cost,
quality, time, delivery capability, and
innovation. After content validity was
confirmed by experts, interviews were
conducted using probing questions. Data
analysis was carried out concurrently with
data collection using MAXQDA 2020
software.

In the first stage, meaning units and initial
codes were extracted; then, through a
continuous comparison method, the codes
were organized into subcategories and core
categories, ultimately leading to the
identification of 13 core categories as the
microfoundations of competitive advantage.
Subsequently, the concept of data-driven
governance was employed as a sensitizing
concept and the central core of the model to
explain the relationships among the
categories and develop the final model.
Accordingly, concepts such as data-driven
demand sensing and orchestration of
intangible resources were extracted and
explained as mechanisms for coordinating
tourist data  with  the  real-time
reconfiguration of telecommunications
resources to enhance resilience and
sustainability of smart services. To enhance
the trustworthiness of the findings, all
stages of the analysis were documented,
and data coding was independently
performed by three coders. Discrepancies
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were resolved through consensus meetings
and review of interview transcripts, with a
Fleiss' kappa coefficient of 0.83 indicating
very good reliability of the coding system.
Additionally, the trustworthiness of the
research was evaluated based on Lincoln
and Guba's four criteria: credibility,
transferability, dependability, and
confirmability. Throughout the research
process, ethical principles - including
informed consent, information
confidentiality, and participants anonymity
- were observed. This methodological
framework provided a robust basis for
identifying  the  microfoundations  of
competitive advantage and presenting a
data-driven governance model in the
telecommunications industry.

Results and Discussion

The findings of the study were the result of
gualitative content analysis of interviews
with 15 managers, experts, and specialists
in the fields of telecommunications,
information technology, urban
management, tourism and, universities. In
the analysis process, 451 conceptual
propositions were extracted and after
coding in MAXQDA 2020 software, they
were organized in the form of 140 initial
codes, 34 sub-categories, and 13 central
categories.  These  categories  were
categorized into five dimensions of
competitive advantage, including cost,
quality, deliverability, innovation, and time.
These dimensions formed the microscopics
of  competitive advantage in the
telecommunications industry. In addition,
data analysis indicated that the concept of
"data-based governance" as the core of the
model plays the role of integrating for all
these dimensions.

In the cost dimension, two
microfoundations were identified including:
“smart optimization and cost-value data-
based" and "Dynamic Management of
Data-Based Campaigns". The findings
revealed that reducing operating costs is not
only achieved through financial savings, but
also the result of continuous data analysis,
process  automation, smart  resource
management and  customer  behavior
analysis. These capabilities allow better
management of communication demand

fluctuations, especially during the peak of
pilgrimage. In terms of quality, four
microfoundations were extracted including
customer experience-oriented and data-
driven  culture, digital infrastructure
transformation, smart human resource
management, and ecosystem performance
management, which enhances the quality of
services, increases customer satisfaction
and improves pilgrims’ communication
experience. Furthermore, in terms of
service delivery capability, establishment of
smart control systems, empowerment of
managers and orchestration of the supply
ecosystem were the most important factors
to increase network resilience, operational
agility, and service stability. In terms of
innovation, the development of market-
oriented innovations based on cooperation
with universities, technology companies,
and the application of new technologies,
was the most significant microfoundations
value creation and development of smart
services. Finally, in time dimension, data-
driven agility, agile governance and data-
driven sensing provided the basis for
reducing response time, personalizing
services, and rapid adaptation to changes in
demand.

The second-level analysis of the data
exhibited that data-driven governance goes
beyond a technological capability, the logic
governing the interaction among resources,
dynamic capabilities, and strategic decision
making. By integrating technical and
behavioral data, this concept enables
sensory opportunities, demand forecasting,
resource  reconfiguration, and smart
services, and acts as the main driver of
sustainable competitive advantage.
Accordingly, the thirteen extracted
microfoundations are the executive arms of
data-driven governance in realizing various
dimensions of competitive advantage.
Discussion of the findings indicates that
sustainable competitive advantage in the
telecommunications industry is not merely
due to the availability of technological
resources, but also from the interaction
among resources, dynamic capabilities, and
data governance mechanisms. This finding
is consistent with the resource-based view
and dynamic capabilities theory; Because
resources lead to a competitive advantage
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when they are effectively reconfigured
through organizational capabilities.
However, this study develops this literature
and shows that data-driven governance is a
missing link connecting resources, dynamic
capabilities, and strategic decision making.
In addition, the results are alignment with
the literature of digital transformation and
smart tourism and indicate that the
telecommunications industry, beyond a
provider of communication services, has
become a strategic infrastructure of the
smart pilgrimage ecosystem. In this context,
the organization's ability to analyze the
behavioral data of pilgrims, sensing demand
changes, coordinate actors, and reconfigure
resources, improve the quality of services,
increase network resilience and improve the
digital experience of pilgrims. Therefore,
the main innovation of the research is in
introducing data-driven governance as the
integrating logic of the microfoundations of
competitive advantage. A concept that can
be the basis for strategic decision-making of
telecommunication industry managers and
the development of smart services in
religious tourism destinations.

Conclusion

Findings indicated that sustainable
competitive advantage in the
telecommunications industry is not based
solely on technological resources, but is the
result of resource interaction, dynamic
capabilities, and data-driven governance. In
this  model, data governance by
coordinating information flows, strategic
decision-making, and resource
reconfiguration, provides the basis for cost,
quality, innovation, delivery capability, and
service delivery speed. From a theoretical
point of view, the research providesd an
integrated framework for explaining the
mechanism of creating a competitive
advantage by combining resource-based
perspectives, dynamic capabilities theory,
and data governance. It also demonstrated
that the telecommunications industry, more
than a communications service provider,
can support the tourism ecosystem and
smart pilgrimage through data management
and smart infrastructure development. From
a practical perspective, strengthening data
governance, developing communication

infrastructure and cooperation among
telecommunications, urban management,
and the tourism sector, provides the basis
for improving the quality of services and
digital experience of pilgrims. Considering
the focus of the research on Khorasan
Razavi Telecommunication Company, it is
suggested that the generalization of this
model in other tourism and religious
destinations be examined in future research.
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