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Abstract

This study was conducted with the aim of analyzing the role of digital infrastructure
in Iran’s development, focusing on the efficiency of the specialized Information and
Communication Technology (ICT) technology market. Within the framework of
social development grounded in a knowledge-based economy, the ICT technology
market functions as an institutional mechanism facilitating technology transfer and
innovative interactions, and is influenced by the quality of digital infrastructure. The
research is quantitative, applied, and survey-based. To test the conceptual model,
variance-based Structural Equation Modeling (PLS-SEM) was employed. The
statistical population consisted of actors within the national information technology
ecosystem, and data were collected through a questionnaire. Normality test results
indicated that skewness values were within the range of £2 and kurtosis within £7,
while the significance level of the Kolmogorov—-Smirnov test exceeded 0.05 for all
variables, confirming the suitability of data distribution. In the measurement model,
all factor loadings exceeded 0.5. AVE values ranged from 0.549 to 0.788, and with
MSV lower than AVE, discriminant validity was confirmed. Composite reliability
and MaxR(H) were all above 0.70. The Fornell-Larcker criterion demonstrated that
the square root of AVE for each construct was greater than its correlations with other
constructs, confirming conceptual distinctiveness. In the structural model, the path
coefficient from digital infrastructure to ICT technology market efficiency was
positive and significant, with a t-value greater than 1.96. Therefore, the research
hypothesis was confirmed. An R? value exceeding 0.40 indicates adequate
explanatory power of the model. The SRMR index was below 0.08, and Q2 and f2
values were at desirable levels, indicating structural validity and predictive capability.
The findings suggest that enhancing the quality of digital infrastructure through
increasing ICT technology market efficiency, facilitating technology transactions, and
strengthening network interactions can contribute to consolidating the components of
social development in Iran.
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Extended Abstract

Introduction

In the era of the digital economy, communication and data infrastructures have become fundamental pillars of national
development. Their quality, security, and scalability not only determine the efficiency of knowledge production and
innovation systems, but also influence patterns of social interaction, the distribution of economic opportunities, and
the formation of social capital. In Iran, alongside the expansion of communication capacities and efforts to strengthen
the independence and sustainability of digital networks, the issue of transforming these infrastructures into genuine
drivers of development has gained increasing importance. In this context, specialized technology markets—particularly
in the ICT sector—serve as institutional mechanisms linking the supply and demand of technology and mediating
between technical infrastructure and developmental outcomes. However, the effectiveness of these mechanisms
depends on the maturity and reliability of digital infrastructure. Without synergy among technical architecture,
institutional regulation, and the interactive capacities of innovation ecosystem actors, their potential capacities will not
be fully realized. Therefore, a systematic analysis of the relationship between digital infrastructure quality and ICT
technology market performance, as a strategic nexus in Iran’s development trajectory, constitutes both a theoretical
and policy necessity an issue this study seeks to examine.

Methodology

This study adopted a quantitative approach to empirically test the causal relationship between the quality of digital
infrastructure and the efficiency of the specialized ICT technology market. Accordingly, theoretical constructs derived
from the literature on knowledge-based economy and innovation systems were operationalized into measurable
indicators and incorporated into a researcher-developed questionnaire using a five-point Likert scale. The statistical
population consisted of managers, experts, and actors within the national information technology ecosystem. Using
Cochran’s formula, 384 samples were selected as the optimal sample size. Instrument validity was confirmed through
expert evaluation and confirmatory factor analysis, while reliability was verified using Cronbach’s alpha and composite
reliability. Data analysis was conducted using variance-based Structural Equation Modeling (PLS-SEM) to
simultaneously assess the measurement and structural models and examine the explanatory power and significance of
causal relationships. This methodological framework enabled the development of a predictive and policy-oriented
model regarding the role of digital infrastructure in enhancing ICT technology market performance and, consequently,
strengthening Iran’s development trajectory.

Results and Discussion

The results of the DEMATEL analysis indicated that within the ICT technology market development model, the
“innovation ecosystem” and “government support policies” possess the highest levels of influence and centrality,
functioning as key driving forces of the system. In contrast, “technology commercialization” and “technology
adoption” primarily occupy consequential positions. “Digital infrastructure,” with a positive causality value (D-R =
0.501), was classified among the influential factors, demonstrating that strengthening network quality, data security,
and platform integration can activate other components of the innovation system. Structural model fit indices (y*/df =
2.127, RMSEA = 0.054, GFI = 0.940) indicate good model fit with the empirical data. The validity and reliability of
the constructs were also confirmed. Overall, the findings demonstrate that digital infrastructure, in interaction with
government policies and the dynamics of the innovation ecosystem, plays a key role in improving ICT technology
market performance, and that the relationships among factors are networked and multi-layered in nature. Based on the
findings, Iran’s development within the digital economy requires a systemic perspective on the synergy among digital
infrastructure, supportive policies, and the capacities of the innovation ecosystem. Digital infrastructure becomes a
driver of national development when it functions not merely as a technical system, but as an institutional infrastructure
enabling technological interactions and trust-building within the technology market. Strengthening smart regulatory
policies, supporting venture capital investment, enhancing dynamic organizational capabilities, and promoting a
culture of technology adoption can increase ICT technology market efficiency and accelerate knowledge
commercialization. Consequently, the country’s digital development strategy should be grounded in intelligent
alignment among technology, governance, and culture, enabling the ICT technology market to become a strategic
nexus of the innovation system and a driver of sustainable development in Iran.
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