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Abstract

This study aimed to identify and analyze the key drivers and develop strategic scenarios foraligning organizationalstrategies
with digital transformation in the Iranian petrochemicalindustry. This applied research adopted a mixed -method design. In
the qualitative phase, upstream policy documents and petrochemical industry reports were reviewed, followed by semi-
structured interviews with 15 experienced industry experts until theoreticalsaturation. Qualitative data were analyzed using
thematic analysis based on the Atreide—Sterling model with ATLAS.ti software. In the quantitative phase, 400 employees
in the petrochemical sector were selected using simple random sampling. Data were collected through a researcher-made
questionnaire validated by experts, with reliability confirmed via Krippendorff’s alpha. MICMAC analysis was employed
to determine key drivers, and Scenario Wizard software was used to develop strategic scenarios. Among the 20 identified
drivers, fouremerged asthe most critical and influential. Based on these, three strategic scenarios were formulated: the first
emphasized adaptation to political and economic shifts with innovative financing mechanisms; the second focused on
operational efficiency, digital skills development, and productivity improvement; and the third highlighted enhancing
employee well-being, safety,and public engagement. The findings indicate that effective digitalization of the petrochemical
industry requires identifying core drivers and creating comprehensive, multi-layered scenarios to guide organizational
strategy alignment. These measures can increase profitability, improve productivity, and strengthen global competitiveness.
Success depends on advancing technological infrastructure, enhancing digital competencies, and fostering innovative
financing solutions.

Keywords: Digitalization, organizational strategy alignment, MICMAC analysis, scenario planning, petrochemical
industry
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Extended Abstract

Introduction

Digital transformation has emerged as a strategic imperative for organizations across industries, redefining the
ways in which they create value, remain competitive, and achieve long-term sustainability (Mergel et al,
2019; Verhoef et al., 2021). In highly capital-intensive and complex sectors such as petrochemicals,
digitalization enables firms to re-engineer operational processes, enhance data-driven decision-making, and
integrate innovative technologies to improve competitiveness on a global scale (Nguyen, 2021; Vaio et al.,
2021). The Iranian petrochemical industry, despite its robust production capacity and extensive hydrocarbon
resources, faces significant challenges stemming from geopolitical volatility, international sanctions, and
rapidly evolving technological landscapes (Anisi & Chavoshi, 2022; Rezaiyan & Firoozbakht, 2022). These
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external pressures highlight the urgent need for a systematic and localized model to align organizational
strategies with digital developments.

The global body of research underscores that digital transformation is not solely a technological upgrade buta
multifaceted process requiring strategic integration, cultural adaptation, and the development of human capital
(Nasiri et al., 2020; Nguyen, 2021). Successful digital adoption in energy and petrochemical sectors involves
leveraging disruptive technologies such as the Internet of Things (IoT), Artificial Intelligence (Al), Big Data
analytics, and cloud computing to optimize production systems, reduce operational costs, and improve
reliability (Hu et al., 2020; Lin et al., 2020). These technologies also support predictive maintenance, real-
time monitoring, and advanced simulations that mitigate risk and increase system agility (Agarwal & Chua,
2020; Kliment et al., 2021).

However, managing multiple concurrent digital initiatives can create complexity and strategic misalignment if
not guided by robust frameworks (Johnk et al., 2023). Companies in the petrochemical domain must achieve
“hybrid ambidexterity,” balancingoperational efficiency with long-term innovation while navigating uncertain
political and economic contexts (Roohparvar & Ebrahimi, 2022; Shankar & Shepherd, 2019). Additionally,
the lack of supportive governance structures and regulatory clarity in developing economies has been identified
as a key barrier to successful digital transformation (Anisi & Chavoshi, 2022; Odili, 2024). These realities
make scenario planning and foresight analysis essential to anticipate future dynamics, integrate multi-
dimensional drivers, and prepare strategic pathways for digital development (Jin et al., 2020; Savi¢, 2020).
Prior research also suggests that advancing digital maturity in the petrochemical industry contributes not only
to efficiency and profitability but also to sustainability goals by enabling better environmental monitoring,
reducing carbon emissions, and fostering social accountability (Espina-Romero et al., 2024; Krimi et al.,
2025). Furthermore, innovative financing approaches, such as digital bonds, joint ventures, and public -private
partnerships, can reduce the economic risks associated with technological investments while encouraging long-
term competitiveness (Agarwal & Chua, 2020; Hu etal., 2020). Yet, few studies have proposed an integrated,
context-specific model thatidentifies critical drivers and builds robust scenarios to guide Iranian petrochemical
companies through digital transformation (Alizadeh et al., 2024; Esmaeili et al., 2025).

This study was therefore conducted to fill this gap by systematically identifying key drivers of digitalization
in Iran’s petrochemical industry and developing future-oriented strategic scenarios. By integrating foresight
methodologies with structural analysis, the research provides a practical roadmap for aligning organizational
strategies with digital developments and enhancing resilience in a volatile and competitive global market.
Methods and Materials

This study adopted a mixed-method design combining qualitative and quantitative approaches to ensure a
comprehensive understanding of digital transformation pathways. The qualitative phase involved an extensive
review of upstream policy documents, industry reports, and strategic planning resources, complemented by
semi-structured interviews with 15 experts in petrochemical management and digital strategy. Participants
were selected purposively based on their professional experience and deep knowledge of the industry. The
interviews continued until theoretical saturation was reached, and qualitative data were analyzed using
thematic analysis based on the Atreide—Sterling model. Analytical rigor was ensured through expert validation
of interview questions and the use of Krippendorff’s alpha to confirm coding reliability.

For the quantitative phase, a sample of 400 employees from different operational and strategic departments of
the Iranian petrochemical sector was selected through simple random sampling. Data collection was conducted
using a researcher-developed questionnaire validated by domain experts. The MICMAC (Matrice d’Impacts
Croisés Multiplication Appliquée a un Classement) method was applied to map direct and indirect
influence/dependence relationships among drivers and classify them according to their systemic impact.
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Scenario Wizard software was then employed to synthesize cross-impact analysis and generate coherent,
internally consistent strategic scenarios for digital transformation.

Findings

The analysis identified 20 drivers influencing digitalization in the Iranian petrochemical industry. MICMAC
classification revealed four high-leverage drivers with the strongest influence and interdependence: (1)
political and governance conditions; (2) innovative financing capacity; (3) organizational and operational
readiness; and (4) workforce digital skills and generational potential. These core drivers formed the foundation
for constructing three distinct, internally coherent scenarios.

The first scenario focused on political and economic adaptation and innovative financing. It emphasized the
need to design resilient strategies capable of mitigating geopolitical risk and economic volatility through
advanced digital technologies and agile decision-making frameworks. This scenario also highlighted
mechanisms such as strategic alliances, foreign investment partnerships, and the use of innovative financing
tools (e.g., digital bonds and crowd-based capital) to support continuous digital upgrading.

The second scenario emphasized operational excellence and workforce digital empowerment. It proposed
forming multidisciplinary teams integrating IT specialists, chemical engineers, and data analysts to drive
process reengineering, cost optimization, and productivity enhancement. This pathway required fostering a
culture of continuous improvement and innovation, along with significant investment in employee training to
upgrade digital competencies and improve technology adoption across organizational levels.

The third scenario addressed employee well-being, safety, and social engagement. It integrated digital
technologies to improve workplace safety, monitor environmental impact, and enhance transparent
communication with stakeholders and communities. Through advanced data analytics and interactive digital
platforms, companies could improve their public image, respond effectively to societal expectations, and
increase employee satisfaction and retention.

These three scenarios collectively provided a comprehensive strategic roadmap tailored to Iran’s petrochemical
context, balancing technological advancement with socio-political realities and long-term sustainability
imperatives.

Discussion and Conclusion

The results confirm that digital transformation in the petrochemical industry is a deeply systemic process
driven by interconnected technological, organizational, financial, and environmental forces (Nasiri et al.,
2020; Verhoef et al., 2021). The identification of four key drivers echoes earlier findings that successful
digitalization requires an integrated perspective combining governance readiness, resource mobilization,
workforce capability, and market adaptability (Nguyen, 2021; Rezaiyan & Firoozbakht, 2022). The first
scenario’s emphasis on financial innovation aligns with global studies highlighting the importance of resilient
investment strategies and diversified funding models to sustain digital initiatives under volatile economic
conditions (Agarwal & Chua, 2020; Hu et al., 2020).

The operationally focused second scenario is strongly supported by research on digital capability building and
hybrid ambidexterity (Johnk et al., 2023). By reengineering workflows and empowering employees with
digital competencies, petrochemical firms can simultaneously reduce costs and unlock new innovation capacity
(Fathi Moghadam et al., 2022; Vaio et al., 2021). Similarly, integrating robust performance measurement
systems facilitates data-driven decision-making and links digital investment to measurable business outcomes
(Nasiri et al., 2020).

The third scenario underscores the social and sustainability dimensions of digital transformation, reflecting the
global movement toward socially responsible and environmentally conscious industrial operations (Espina-
Romero et al., 2024; Krimi et al., 2025). Prior work shows that digital tools can enhance occupational safety,
environmental transparency, and stakeholder trust, all of which are increasingly tied to global competitiveness
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and market access (Odili, 2024; Savic, 2020). These findings reinforce the notion that digitalization is not
only an operational efficiency strategy but also a lever for corporate legitimacy and sustainable development
(Alizadeh et al., 2024).

Overall, this study provides a strategic framework for guiding Iran’s petrochemical sector through digital
transformation by integrating foresight methodologies and systemic analysis. The scenarios generated offer
actionable pathways to overcome political and economic volatility, build robust operational capabilities, and
achieve social and environmental sustainability. For managers and policymakers, the results highlight the need
foradaptive governance, investmentin human capital, and innovative financin gmechanisms to ensure resilient
and future-ready digitalization. By aligning organizational strategies with the identified drivers and proposed
scenarios, the Iranian petrochemical industry can enhance its competitiveness, reduce vulnerability to global
uncertainties, and contribute to sustainable industrial advancement (Esmaeiliet al., 2025; Jin et al., 2020;
Shankar & Shepherd, 2019).
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