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GRAPHICAL ABSTRACT

e Supply: The greatest vulnerability is
due to the risk of energy outages, raw
material shortages, and sanctions.

e Operations: The transition to digital
and green technologies, cost
management, and human capital
enhancement play a decisive role in
the competitiveness and
sustainability of production.

e Sales: Global market fluctuations,
changing demand, and export
restrictions are the dominant trends,
the intelligent management of which
will ensure marketability and foreign
exchange earnings.
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The increasing growth and uncontrollable interconnection of changes in
today’s world compel organizations and societies to think intelligently
about various images and alternatives of possible and desirable futures
and to actively engage in shaping the best outcomes. This imperative is
particularly critical in strategic industries such as steel. One of the
fundamental prerequisites of foresight is identifying the most significant
macro-trends and assessing their potential interactions. Accordingly, the
present study aims to identify the key influencing factors on the
production chain in Iran’s steel industry and the critical trends affecting its
future over a five-year horizon. This was achieved through a systematic
review of credible and relevant documents, categorizing them within an
analytical model, and ultimately identifying eight major impactful trends. A
notably important finding of this research is the increasing significance of
environmental considerations. The study further examines the reasons
these trends influence steel production and the downstream value chain,
concluding with policy recommendations related to these issues.
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1. Introduction

The steel industry is a strategic pillar of support for
national economies, not only producing a crucial
industrial product but also a prime indicator of
sustainable development and economic well-being.
The growth in steel production globally has a
satisfactory correlation (r=0.78) with economic
growth in developing countries (OECD, 2022). For
Iran, the sector accounts for about 18 % of
industrial added value and 3.2 % of total GDP, while
remaining about 85 % self-sufficient in crude steel.
Besides economic measures, the industry plays a
crucial role in national security and job creation
supporting more than 60,000 direct and 300,000
indirect jobs and assisting in improving socio
economic performance in less developed regions
(International Labour  Organization,  2023).
Nevertheless, it is forced to work within a plagued
global as well as local environment because of
technological transformation, market volatility,
environmental constraints, and geopolitical
tensions.

Environmental concerns such as high water and
fossil fuel consumption, carbon footprint, and
corresponding ecosystem impacts are driving
pressures for decarbonization and sustainable
production (Wang etal.,, 2021). All these have
contributed to the necessity of large-scale foresight
analyses to chart macro trends and uncertainties
guiding Iran's integrated steel value chain so that
policymakers and business leaders can anticipate
disruptive forces and implement resilient long-term
strategies (Ghasemi & Ghiasi, 2024).

2. Methodology

A systematic mixed method approach, grounded in
meta synthesis principles, was adopted to identify
and analyze prevailing trends informing Iran's steel
value chain. Utilizing Nikseirateh etal., (2023)
systematic review protocol and seven step meta
synthesis model by Sandelowski & Barroso, (2013),
the study synthesized and interpreted evidence
from multi-nodal qualitative and quantitative
literature to ensure transparency, validity, and
replicability.

A systematic search strategy was used on global
databases (Web of Science, Scopus, ScienceDirect),
industrial databases (World Steel Association,
Ministry of Industry, Mine and Trade, OECD
reports), national repositories (ISC, Maglran), and
grey literature (company reports, customs and
statistical information) from 1975 to 2023. The
inclusion criteria were formal publication,
availability of the full text, methodological quality,
and direct relevance to Iran's steel industry or

comparable economies. Screening was a two-step
process title/abstract and full text review and
followed by dual reviewer quality appraisal using
CASP (qualitative) and JBI (quantitative) checklists.
Excluded were those with less than 7/10.

230 high quality sources (150 journal articles, 50
industrial reports, 30 policy documents) remained
out of 1,200 original records. Key variables were
extracted and coded under the STEEPV dimensions
(20 economic, 15 technological, 5 social, 6
environmental, 7 political, 5 values). Duplicate and
overlapping variables were merged through
comparative analysis and expert consensus. Inter
coder reliability, assessed via Holsti’s coefficient,
reached 0.83 exceeding the 0.70 threshold. The
classified drivers were condensed into integrated
macro trends and prioritized by possible influence
and future uncertainty, producing eight strategic
trends that constitute the study's findings and
discussion.

3. Results and Discussion

The STEEPV based systematic assessment revealed
eight strategic trends that affect Iran's steel
production chain's future for the 2024—2029 period.
The trends exhibit diverse influences—positive,
negative, or dual upon the industry's sustainability
and competitiveness. Positive trends include the
establishment of a green economy, digitalization
and establishment of Industry 4.0, resilience in the
supply chain, and human capital development. They
will lower costs, enhance productivity, and diversify
products and thereby make Iran more competitive
in local as well as international markets. Negative
trends are repeated shortages of raw materials and
energy, rising production costs, political unrest,
sanctions, and market volatility. These factors
threaten continuity of production and profitability
and require targeted policy measures to guarantee
energy resources, stabilize raw material supply, and
increase overall efficiency. Dual effect patterns,
including volatilities in market demand, create both
opportunities for export led growth and
vulnerability to threats from price volatility and
protectionist trade policies at the same time.
Addressing such challenges calls for flexible
production planning, diversified markets, and
effective risk management systems.

Figure 1 depicts the alignment of these trends
across the steel supply chain and key intervention
points. Contrast with previous global studies (e.g.,
Wang et al., 2021; OECD, 2022) confirms the global
relevance of issues such as energy security,
environmental compliance, and technology
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innovation, yet asserts that their intensity and
urgency are increased by the Iranian context.
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Figure 1. Drivers of the steel supply chain, from
Dong et al., (2023)

4. Conclusions

This study has identified eight strategic trends that
are expected to impact Iran's steel production value
chain between 2024 and 2029 on the basis of
STEEPV framework and expert opinion. Results
show that drivers such as transition to a green
economy, digitalization, enhanced supply chain
resilience, and human capital building have
strengthened the productivity and competitiveness
horizons of the industry at the global level.
Conversely, long-term restraints like energy and
raw material shortages, rising costs, and
geopolitical conflicts continue to threaten the
continuity of production while volatility of market
demand is a double-edged factor.

By linking these results with global evidence, the
results evidently answer the research queries
outlined in the introduction and explain the
strategic imperatives of the industry: secure energy
sources, propel technology leap, meet
environmental standards, and secure market
diversification. Collectively, these results establish a
solid ground for subsequent research to develop
scenario-based policy frameworks and determine
green and digital transformation policies'
effectiveness in Iran's steel sector and in similar
strategic sectors.
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Figure 1. Steps of the metasynthesis model
(Sandelowski & Barroso, 2013).
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Table 3. Systematic review of trends affecting steel industry production
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Table 5. List of factors affecting the production of the Iranian steel industry
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Figure 2. Factors influencing the steel supply chain
derived from the model of Dong et al. (Dong et al.,
2023).
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