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Abstract

This study aimed to develop and validate a comprehensive big data policy-making model influencing digital economy growth, with a
particular focus on the role and requirements of startups within Iran’s digital ecosystem. A mixed-methods design was employed. In the
qualitative phase, a systematic grounded theory approach based on Strauss and Corbin’s methodology was applied through semi-structured
interviews with 21 experts in public policy, digital economy, information technology, data analytics, and startup management. The
extracted dimensions and components were subsequently validated through a three-round Delphi process involving 17 experts. In the
quantitative phase, 305 startup managers, digital entrepreneurs, data analysts, information technology specialists, and digital economy
policymakers in Tehran were selected through cluster sampling. Data were analyzed using Structural Equation Modeling (SEM) with
Smart PLS software. The qualitative analysis identified 121 indicators, 27 subcategories, and 11 core categories organized within a
paradigm model comprising causal conditions, contextual conditions, intervening conditions, strategies, and outcomes. Delphi findings
demonstrated strong expert consensus and validity across all identified components, with Kendall’s coefficients exceeding 0.85 in all
dimensions. Structural equation modeling confirmed the adequacy and empirical validity of the proposed model. Macro-enablers, data
value creation mechanisms, economic-market conditions, data governance, executive enablement factors, and data-driven strategies
significantly contributed to explaining digital economy growth. Furthermore, economic-competitive and socio-governance dimensions
were validated as the principal outcomes of effective big data policy implementation. The findings indicate that sustainable digital economy
growth among startups requires an integrated big data policy framework encompassing robust data infrastructure, effective data
governance, skilled human capital, cross-sector collaboration, and efficient implementation mechanisms. The proposed model provides a
localized and evidence-based framework that can assist policymakers, digital economy stakeholders, and innovation ecosystem actors in
leveraging big data capabilities to accelerate digital transformation and economic development.
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Extended Abstract

Introduction

The rapid expansion of digital technologies has fundamentally transformed contemporary economic systems
and reshaped the mechanisms through which value is created, exchanged, and sustained. Within this context,
the digital economy has emerged as one of the most influential drivers of economic development, innovation,
competitiveness, and productivity. Digital transformation has enabled organizations, governments, and
societies to generate unprecedented volumes of data, creating new opportunities for evidence-based decision-
making and sustainable economic growth (Mamatzhonovich et al., 2022; Sayehmiri & Shayesteh, 2023;
Wang et al., 2021). As digital infrastructures become increasingly integrated into economic activities, data
have evolved from a supporting resource into a strategic asset capable of influencing organizational
performance and national competitiveness.

Among the most significant developments associated with digital transformation is the emergence of big data.
The extensive generation of structured and unstructured data through online platforms, mobile technologies,
social networks, cloud computing, and Internet of Things devices has created substantial opportunities for
organizations to gain valuable insights into markets, customers, and operational processes. Big data analytics
enables organizations to identify hidden patterns, improve forecasting accuracy, enhance operational
efficiency, and support strategic decision-making (Akter et al., 2021; Ranjan & Foropon, 2021; Wahyudi et
al., 2022). Consequently, governments and private-sector organizations increasingly view big data as a critical
resource for achieving economic growth and innovation.

The growing importance of big data has also transformed public policy and governance. Traditional policy-
making processes often relied on limited information and delayed feedback mechanisms. In contrast,
contemporary policy environments are characterized by access to real-time data, predictive analytics, and
evidence-based evaluations that improve the effectiveness of public interventions. Big data has the potential

to enhance all stages of the policy cycle, including problem identification, policy formulation, implementation,



monitoring, and evaluation (PourEzzat et al., 2021; Wan, 2020). Furthermore, smart governance initiatives
increasingly depend on the availability and effective utilization of large-scale datasets to improve public
services and administrative efficiency (Hossin et al., 2023).

Startups occupy a particularly important position within the digital economy. Due to their innovative nature,
flexibility, and capacity for rapid growth, startups frequently act as catalysts for technological advancement
and economic modernization. Their ability to leverage data-driven insights often determines their
competitiveness, scalability, and sustainability. However, despite the opportunities offered by big data, startups
face numerous challenges related to data accessibility, technological infrastructure, regulatory uncertainty,
financial limitations, and shortages of specialized human resources (Baghdadi et al., 2021; Bahrami et al.,
2021). These barriers can significantly constrain the ability of startups to exploit the full potential of data-
driven innovation.

The literature further suggests that successful utilization of big data depends not only on technological
capabilities but also on governance mechanisms, regulatory frameworks, institutional coordination, and social
trust. Effective data ecosystems require clearly defined rules regarding data ownership, privacy protection,
security standards, accountability mechanisms, and stakeholder collaboration (Merhi & Bregu, 2020; Shah et
al., 2021). In addition, government support through digital infrastructure development, innovation incentives,
and entrepreneurship policies can significantly influence the success of data-driven business ecosystems
(Cheng & Qiu, 2023).

Economic conditions also play a critical role in shaping digital transformation outcomes. Macroeconomic
stability, financial accessibility, technological investment, and innovation financing affect the willingness and
capacity of organizations to engage in data-driven initiatives. Recent studies have highlighted the importance
of financial technologies, credit accessibility, economic growth, and investment support in promoting
innovation and entrepreneurial development (Mirzaei et al., 2026; Plikas & Kenourgios, 2026; Yasa &
Sentiirk, 2025). Despite the growing body of research on big data technologies and digital transformation,
relatively limited attention has been devoted to developing comprehensive policy-making models that integrate
technological, economic, institutional, and governance dimensions to support digital economy growth through
startups.

Therefore, this study sought to develop and validate a comprehensive big data policy-making model affecting
digital economy growth, with particular emphasis on startups operating within the digital ecosystem.
Methods and Materials

This study employed a mixed-methods research design consisting of qualitative exploration, expert validation,
and quantitative model testing. In the qualitative phase, a grounded theory approach based on the systematic
methodology of Strauss and Corbin was used to identify the core dimensions and components of big data
policy-making affecting digital economy growth. Semi-structured interviews were conducted with 21 experts,

including university faculty members, public policy specialists, startup managers, digital entrepreneurs,



information technology professionals, and data analysts. Participants were selected through snowball sampling
until theoretical saturation was achieved.

The qualitative findings were subsequently subjected to expert validation using the Delphi technique.
Seventeen experts representing academia, government institutions, startup ecosystems, and information
technology sectors participated in three Delphi rounds. Expert judgments were collected through structured
evaluation checklists designed to assess the relevance and importance of the identified dimensions and
components.

In the quantitative phase, the proposed model was examined using Structural Equation Modeling (SEM). The
statistical population included startup managers, digital entrepreneurs, information technology experts, data
analysts, and public-sector policymakers involved in digital economy activities in Tehran. Based on sample
size recommendations for SEM, 305 participants were selected through cluster random sampling. Data were
collected using a researcher-developed questionnaire consisting of 121 items derived from the qualitative
findings. Data analysis was performed using SPSS and Smart PLS software. Reliability and validity
assessments included Cronbach’s alpha, composite reliability, convergent validity, and discriminant validity
analyses.

Findings

The qualitative analysis generated 510 initial conceptual codes. Following the elimination of repetitive and
overlapping concepts, 121 final indicators were identified and organized into 27 subcategories and 11 main
categories. These categories were subsequently integrated into a paradigm model consisting of causal
conditions, contextual conditions, intervening conditions, central phenomenon, strategies, and outcomes.

The causal conditions included two major dimensions: macro-enablers and data value creation. These
dimensions encompassed data infrastructure and accessibility, legal and governance frameworks, ecosystem
technological capabilities, data-oriented human capital, and data market incentives.

Contextual conditions consisted of economic-market and socio-spatial dimensions. These included digital
market maturity, industry structure and competition, macroeconomic dynamics and risks, social capital and
data trust, and geographical-regional contexts.

The central phenomenon was identified as big data policy-making for digital economy growth. This dimension
incorporated data policy frameworks and data policy cycles as the core components of the proposed model.
Intervening conditions included alignment and governance factors as well as executive enablement
mechanisms. These dimensions covered data governance and coordination, cross-sector partnerships,
implementation financing, facilitation and mediation mechanisms, and risk management and compliance
systems.

Strategic dimensions included data problem orientation, impact assessment systems, data-chain integration,

model and data operations, and innovative data procurement mechanisms.




The outcome dimensions consisted of economic-competitive and socio-governance consequences. These
included economic value growth, digital productivity and efficiency, technological innovation and export
development, service quality and user satisfaction, and data trust and accountability.

The Delphi validation process demonstrated strong expert consensus across all identified dimensions.
Kendall’s coefficients of concordance exceeded acceptable thresholds in all rounds, indicating high levels of
agreement among experts. Among causal conditions, data infrastructure and accessibility received the highest
importance ranking. Within contextual conditions, macroeconomic dynamics and risk factors were identified
as the most influential components. Implementation financing emerged as the most important intervening
condition, while model and data operations represented the highest-ranked strategic component. Economic
value growth was identified as the most significant outcome of effective big data policy-making.

The quantitative findings confirmed the validity and appropriateness of the proposed model. Reliability and
validity indicators met established standards, and the structural model demonstrated satisfactory explanatory
power. All major dimensions and components of the model were supported within the empirical context of
startups, confirming the relevance of the identified relationships and constructs.

Discussion and Conclusion

The findings demonstrate that big data policy-making for digital economy growth is a multidimensional
phenomenon requiring coordinated interactions among technological, institutional, economic, governance, and
social factors. The identification of data infrastructure and accessibility as the most important causal condition
highlights the foundational role of technological capabilities in enabling data-driven innovation. Without
reliable digital infrastructure, standardized data exchange mechanisms, and accessible data resources, startups
are unlikely to realize the full benefits of digital transformation.

The prominence of governance frameworks and legal structures further indicates that technological
advancement alone is insufficient for sustainable digital economy development. Effective policy environments
must establish clear regulations regarding data ownership, privacy protection, security requirements, and
accountability mechanisms. Such frameworks reduce uncertainty, encourage investment, and foster greater
participation in digital ecosystems.

The significance of data-oriented human capital and ecosystem technological capabilities demonstrates that
the success of digital economy initiatives depends heavily on the availability of specialized expertise.
Organizations require skilled professionals capable of transforming raw data into actionable knowledge and
strategic insights. Consequently, workforce development and digital literacy should be regarded as strategic
priorities within national digital economy agendas.

The importance of macroeconomic conditions and implementation financing suggests that digital economy
growth is strongly influenced by broader economic environments. Stable economic conditions, investment

incentives, and accessible financial resources facilitate the adoption of innovative technologies and support



entrepreneurial growth. Similarly, effective implementation mechanisms, risk management systems, and cross-
sector collaboration contribute significantly to policy success.

The study also reveals that strategic mechanisms such as data-chain integration, operational data management,
impact assessment, and innovative procurement practices are essential for translating policy intentions into
measurable outcomes. These strategies ensure that data resources are effectively collected, processed,
analyzed, and utilized across organizational and institutional boundaries.

Finally, the identified outcomes demonstrate that successful big data policy-making extends beyond economic
growth alone. In addition to enhancing productivity, competitiveness, and innovation, effective policies
improve service quality, strengthen public trust, and promote responsible data governance. Therefore,
policymakers should adopt comprehensive approaches that balance economic objectives with social
accountability and governance considerations.

Overall, the validated model provides a holistic framework for understanding the factors influencing digital
economy growth through big data policy-making. By integrating technological infrastructure, governance
mechanisms, human capital development, financial support systems, and strategic implementation processes,
the model offers valuable guidance for policymakers, startup leaders, and digital economy stakeholders seeking

to accelerate sustainable digital transformation and innovation-driven economic development.

References

Akter, S., Hossain, M. A., Lu, Q., & Shams, S. M. R. (2021). Big Data-Driven Strategic Orientation in International Marketing. International
Marketing Review, 38(5), 927-9477. https://doi.org/10.1108/IMR-11-2020-0256

Baghdadi, M., Mohammadi, M., Elyasi, M., & Radfar, R. (2021). Identifying Factors Affecting the Development of Startup Business Models
in Line with Startup Maturity Stages. Technology Development Management Quarterly, 9(4), 12-43.

Bahrami, F., Kanani, F., Turkina, E., Moein, M. S., & Shahbazi, M. (2021). Key Challenges of Big Data Startups: An Exploratory Study in
Iran. Management Studies Journal, 14(2), 273-289.

Chen, B., Nie, G., Jiang, S., & Hu, N. (2022). Research on the Big Data-Based Product Quality Data Package Construction and Application.
2022 4th International Conference on Advances in Computer Technology, Information Science and Communications (CTISC),

Cheng, H., & Qiu, L. (2023). Government-Supported E-Commerce Infrastructure and Entrepreneurship in Underdeveloped Regions.
https://ssrn.com/abstract=4392492

Creswell, J. W. (2023). Qualitative Inquiry and Research Design: Choosing among Five Approaches (H. Danaei Fard & H. Kazemi, Trans.). Eshraghi
and Saffar Publications.

Hossin, M. A., Du, J., Mu, L., & Asante, I. O. (2023). Big Data-Driven Public Policy Decisions: Transformation Toward Smart Governance.
Sage Open, 1-19. https://doi.org/10.1177/21582440231215123

Ma, L., & Sun, B. (2020). Machine Learning and Al in Marketing: Connecting Computing Power to Human Insights. International Journal of
Research in Marketing, 37(3), 481-504. https://doi.org/10.1016/j.ijresmar.2020.04.005

Mamatzhonovich, O. D., Khamidovich, O. M., & Esonali o'g'li, M. Y. (2022). Digital Economy: Essence, Features and Stages of
Development. Academicia Globe: Inderscience Research, 3(04), 355-359.

Merhi, M. L., & Bregu, K. (2020). Effective and Efficient Usage of Big Data Analytics in Public Sector. Transforming Government: People, Process
and Policy, 14(4), 605-622. https://doi.org/10.1108/TG-08-2019-0083

Mirzaei, A., AlKhazali, O., Aguir, I., & Aguir, W. (2026). The impact of FinTech credit on growth in capital expenditure: Evidence from
Chinese manufacturing firms. International Review of Economics & Finance, 106, 104911, https://doi.org/10.1016/j.iref.2026.104911

Plikas, J. H., & Kenourgios, D. (2026). Renewable Energy and Bank Credit Risk: The Mediating Role of Economic Growth. Economic
Modelling, 107576. https://doi.org/10.1016/j.econmod.2026.107576

PourEzzat, A. A., Esmaili Givi, M., & Mahmoudi, M. (2021). Functions of Big Data in Smartening the Public Policy Cycle: An Analysis of
Capacities and Challenges. Fourth Conference on Governance and Public Policy,

Rahmani, A., Vaziri Nejad, R., Ahmadinia, H., & Rezaeian, M. (2020). Methodological Foundations and Applications of the Delphi Method:
A Narrative Review. Journal of Rafsanjan University of Medical Sciences, 19(5), 515-538.


https://doi.org/10.1108/IMR-11-2020-0256
https://ssrn.com/abstract=4392492
https://doi.org/10.1177/21582440231215123
https://doi.org/10.1016/j.ijresmar.2020.04.005
https://doi.org/10.1108/TG-08-2019-0083
https://doi.org/10.1016/j.iref.2026.104911
https://doi.org/10.1016/j.econmod.2026.107576

Ranjan, J., & Foropon, C. (2021). Big Data Analytics in Building the Competitive Intelligence of Organizations. International Journal of
Information Management, 56, 102231 https://doi.org/10.1016/j.ijinfomgt.2020.102231

Sayehmiri, A., & Shayesteh, M. (2023). Investigating the Effects of Digitalization and Energy Intensity on Economic Growth in Selected
MENA Countries. Econometric Modeling Quarterly of Semnan University, 8(4), 44-65.

Sedighian, N., Haji Ali Akbari, F., Doroudi, H., & Lotfizadeh, F. (2023). Providing a Model of the Consequences of Visual Metaphors in
Interactive Advertising on Consumer Behavior Using the Delphi Technique. Consumer Behavior Studies, 10(1), 185-213.

Shah, S. I. H., Peristeras, V., & Magnisalis, I. (2021). Government Big Data Ecosystem: Definitions, Types of Data, Actors, and Roles and
the Impact in Public Administrations. Journal of Data and Information Quality, 13(2), 1-25. https://doi.org/10.1145/3425709

Supriyanto, E. E., Warsono, H., & Herawati, A. R. (2021). Literature Study on the Use of Big Data and Artificial Intelligence in Policy
Making in Indonesia. Administratio: Jurnal llmiah Administrasi Publik dan Pembangunan.

Wahyudi, M., Meilinda, V., & Khoirunisa, A. (2022). The Digital Economy's Use of Big Data Technologies and Data Science. International
Transactions on Artificial Intelligence, 1(1), 62-70. https://doi.org/10.33050/italic.v1i1.167

Wan, L. J. (2020). Big Data Strategies for Government, Society and Policy-Making. Journal of Asian Finance, Economics and Business, 7(7), 475-
487. https://doi.org/10.13106/jafeb.2020.vol7.n07.475

Wang, D., Zhou, T., & Wang, M. (2021). Information and Communication Technology (ICT), Digital Divide and Urbanization: Evidence
from Chinese Cities. Technology in Society, 64, 101516. https://doi.org/10.1016/j.techsoc.2020.101516

YaSa, A. A., & Sentirk, N. K. (2025). Inflation, Economic Growth and External Debt Dynamics: Evidence from Emerging Market
Economies. jJournal of Mehmet Akif Ersoy University Economics and Administrative Sciences Faculty, 12(3), 1060-1082.
https://doi.org/10.30798 /makuiibf. 1633414


https://doi.org/10.1016/j.ijinfomgt.2020.102231
https://doi.org/10.1145/3425709
https://doi.org/10.33050/italic.v1i1.167
https://doi.org/10.13106/jafeb.2020.vol7.no7.475
https://doi.org/10.1016/j.techsoc.2020.101516
https://doi.org/10.30798/makuiibf.1633414

