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Abstract

The telecommunications industry isundergoing
a profound transformation driven by the
convergence of fifth- and sixth-generation
(5G/6G) communication  technologies,
the Internet of Things (IoT), artificial
intelligence (Al), and edge computing. In this
emerging landscape, the traditional role of
telecommunications networks as mere data
transmission infrastructure is rapidly evolving
into intelligent, service-oriented platforms
that enable the development of digital
ecosystems and data-driven business models.
Consequently, the logic of value creation and
value capture in the telecommunications sector
is being fundamentally redefined. In Iran,
however, this transformation is shaped by a
unique combination of institutional constraints,
financial limitations, and environmental
uncertainties that complicate strategic decision-
making and long-term planning. Against this
backdrop, the present study aims to identify,
prioritize, and structurally analyze the key
macro-environmental factors shaping the
future of next-generation telecommunications
services in Iran, with particular emphasis on
their implications for the Business Model
Canvas (BMC).

The existing literature on 5G and 6G has
predominantly focused on technological
capabilities, network architectures, and
business model innovation. Although these
studies emphasize the importance of platform-
based and ecosystem-driven value creation,
they often overlook the broader macro-
environmental context within which these
transformations occur. Furthermore, most
empirical studies have been conducted in
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developed economies, with limited attention
given to transitional or resource-constrained
environments characterized by regulatory
instability, restricted access to capital, and
geopolitical pressures. In such settings,

macro-level factors—including regulatory
frameworks, financial conditions, and political
dynamics—play a decisive role in shaping
technological adoption and business model
evolution. Moreover, previous research has
rarely adopted integrated methodological
approaches that combine expert consensus
techniques with structural analysis to
systematically examine the interdependencies
among influencing factors. This study
addresses these gaps by employing a hybrid
fuzzy Delphi-MICMAC approach to develop
a comprehensive, system-level understanding
of the drivers of telecommunications
transformation in Iran.

This study adopts an exploratory, applied
research design using a three-stage hybrid
methodology. In the first stage, a systematic
literature review of 87 publications, selected
from an initial pool of 156 sources published
between 2015 and 2025, was conducted
across major academic databases. This
process resulted in the identification of 143
preliminary factors, which were subsequently
refined into 34 key factors grouped within
six domains: technological, market and
customer, organizational, financial-economic,
regulatory—legal, and environmental-social.
In the second stage, a three-round fuzzy
Delphi process was conducted with 13 experts
representing telecommunications operators,
regulatory authorities, technology firms, and
academia. Using a seven-point linguistic scale
converted into triangular fuzzy numbers,
the experts evaluated the importance of each
factor. The aggregated results were defuzzified
using the Best Non-Fuzzy Performance (BNP)
method, while the level of consensus was
assessed using the coefficient of variation
(CV). Based on expert feedback, eight
additional factors were incorporated, resulting
in a final set of 42 variables. Applying the
predefined threshold criteria (BNP > 7.5 and
CV £15%), 40 variables were retained for the
final analysis. In the third stage, the MICMAC
method was employed to examine the structural
relationships among the identified variables. A
40 x 40 cross-impact matrix was constructed
and evaluated using a four-level scoring scale

(0-3). Based on their levels of influence and
dependence within the system, the variables
were classified into four categories: driving,
linkage, dependent, and autonomous.

The fuzzy Delphi analysis indicates that
sanctions, security and privacy, and access to
capital constitute the most influential factors
shaping the future of telecommunications
services in Iran. Notably, sanctions emerged
as the highest-ranked factor, reflecting their
pervasive effects on technology acquisition,
investment  capacity, and international
collaboration.  Structural analysis further
reveals that macro-environmental factors
are concentrated within three closely
interconnected clusters: policy—regulatory,
financial-economic, and technological. The
policy—regulatory cluster, comprising variables
such as sanctions, spectrum policy, political
and economic stability, and regulatory support,
constitutes the institutional backbone of the
system and exerts substantial influence over
the other domains. The financial-economic
cluster, encompassing access to capital,
infrastructure investment costs, financial
sustainability, and revenue models, determines
the economic viability of deploying next-
generation networks and digital services.
Meanwhile, the technological cluster, including
5G/6G maturity, [oT platforms, Al integration,
and data analytics capabilities, defines the core
value proposition and operational capabilities
of future telecommunications services. The
MICMAC analysis further demonstrates
that many of these variables belong to the
linkage category, characterized by both
high driving power and high dependence.
These variables therefore represent critical
leverage points as well as potential sources of
systemic instability. In contrast, market- and
customer-related factors—including customer
experience, market demand, and willingness
to pay—together with social variables such as
the digital divide and social acceptance, are
primarily classified as dependent variables.
This finding suggests that market behavior
within the Iranian telecommunications
sector is largely shaped by upstream policy,
financial, and technological conditions rather
than functioning as an independent driver of
change. An important insight emerging from
the indirect analysis is the strategic role of
IoT platforms and data analytics capabilities
as mediating variables. These variables
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transmit the effects of macro-level drivers
to downstream market outcomes, including
customer experience, service innovation, and
revenue generation. Furthermore, the relatively
low priority assigned to environmental
sustainability reflects current industry priorities
while simultaneously revealing a potential
divergence from global telecommunications
trends.

Conclusion

This study provides a comprehensive, system-
oriented framework for understanding the
macro-environmental drivers shaping next-
generation telecommunications servicesinIran.
By integrating the fuzzy Delphi and MICMAC
methods, the study identifies not only the
most influential factors but also the complex
network of structural relationships among
them. The findings demonstrate the dominant
role of policy—regulatory, financial-economic,
and technological clusters in shaping the future
of telecommunications business models, with
direct implications for key Business Model
Canvas (BMC) components, including value
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propositions, revenue streams, cost structures,
and key resources.

From a practical perspective, the findings
provide actionable insights for policymakers,
telecommunications operators, and
investors. Policymakers should prioritize
regulatory  stability, effective spectrum
management, and investment facilitation,
while telecommunications operators should
move beyond connectivity-based business
models toward platform-oriented, service-
driven strategies. Strengthening financial
sustainability, investing in human capital,
and enhancing digital capabilities are also
essential for supporting long-term sectoral
transformation. Despite these contributions,
the study is subject to certain limitations,
particularly its reliance on expert judgment
and the static nature of the structural analysis.
Future research could extend the proposed
framework through scenario planning,
dynamic systems modeling, and comparative
analyses across countries or regions with
similar institutional contexts.
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