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The petrochemical industry plays a key role in Iran’s non-oil economy, yet it is also one of the major
sources of greenhouse gas emissions. Assessing its environmental efficiency is strategically important
for achieving the General Policies on the Environment, Energy, and the Resistance Economy, as well
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as for enhancing green competitiveness. This study evaluates the environmental efficiency and green
competitiveness of ten major listed petrochemical companies in Iran during the period 2021-2025 using
a non-oriented Slacks-Based Measure (SBM) model with undesirable outputs. Inputs include fixed assets,
labor, and feedstock/energy costs, while the desirable output is operating revenue, and CO: emissions are
treated as the undesirable output. The results show that the average environmental efficiency of the sample
is 0.926, indicating a potential improvement of approximately 7.4%. Amir Kabir achieved full efficiency
throughout the entire period and demonstrated the highest level of green competitiveness, whereas Jam
and Nouri recorded the lowest scores. Inefficiency is mainly driven by excessive feedstock and energy
consumption as well as higher CO: emissions. The findings can serve as a practical tool for monitoring the
implementation of strategic policies and designing incentive mechanisms to improve the green performance

of Iran’s petrochemical industry.
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Extended Abstract

Introduction

The contemporary development literature increasingly emphasizes regional cooperation and connectivity as essential
prerequisites for economic development, particularly for landlocked and geographically isolated states. The Belt and
Road Initiative (BRI), presented as a revival of the historic Silk Road, was designed to enhance regional connectivity
and cooperation across Eurasia. However, the actual routing of the BRI—specifically the China—Pakistan Economic
Corridor (CPEC) and the Central Asia—West Asia corridor—has systematically bypassed and marginalized both
Afghanistan and Iran. This stands in contrast to the historical Silk Road, which traversed Afghan territory (Badakhshan,
Takharestan, Balkh, Herat) and Iranian cities (Nishapur, Rey, Ecbatana) before reaching Baghdad. The BRI’s current
routes thus ignore the strategic position, historical role, and national interests of these two countries.

The Middle East and Central Asia have suffered from prolonged underdevelopment, rooted in rentier state models
and fragmented economic geographies, with limited intra-regional trade and cooperation identified as key obstacles to
long-term growth. Afghanistan, in particular, has experienced over half a century of foreign invasions, civil wars, and
widespread insecurity, which have destroyed its infrastructure and impeded its natural development path. Meanwhile,
Iran’s Seventh Five-Year Development Plan (2023—-2027) dedicates a separate chapter to transit development, regional
cooperation, and economic integration, emphasizing the activation of geographical advantages and the transformation
of Iran into a hub for trade, energy, and transportation. The tenth clause of the plan’s general policies specifically stresses
the activation of Iran’s geo-economic advantages and its role as a regional exchange center. However, the existing BRI
routes—particularly CPEC and the Central Asia corridor—threaten Iran’s national interests by bypassing its territory
and undermining its historical and geographical position.

Despite extensive research on the BRI, no systematic scenario planning has examined the consequences of excluding
Afghanistan and Iran from the main route, nor has any study explored the possibility of a new east—west corridor through
Afghanistan connecting China directly to Iran and West Asia. This research gap is significant, as existing studies have
focused exclusively on the six officially announced BRI routes, without proposing or evaluating alternative pathways.
Moreover, research on Afghanistan’s economic integration into the BRI remains scarce, and the factors influencing
development in Afghanistan have not been critically challenged against prevailing assumptions.

Accordingly, this study addresses the following research questions: What is the desirable scenario for regional
development (focusing on Afghanistan and Iran) through the creation of a new east—west route via Afghanistan? What
is the fundamental solution for Afghanistan to escape the cycle of crises and move toward development? And what
strategy can mitigate the threats posed by existing BRI corridors to Iran while fulfilling the objectives of the tenth clause
of Iran’s Seventh Development Plan?

Methodology

This study employs an exploratory futures studies approach, combining the Delphi method, cross-impact analysis
via MICMAC software, and scenario writing using the Global Business Network (GBN) method. The research is
applied in nature and utilizes a mixed-methods design. Initially, 160 factors were extracted through literature review
and unstructured expert interviews, and then categorized within a PESTEL framework into 23 main factors. The
validity and convergence of expert opinions were assessed using Friedman, Kendall, and Wilcoxon tests. A panel
of 18 experts participated, including doctoral students and graduates in futures studies, economics, and regional
development; university professors; and political-economic and diplomatic officials with relevant expertise. The
structural relationships among variables were analyzed using MICMAC, and key drivers were identified based on
importance and uncertainty, leading to the formation of a scenario matrix and four principal scenarios.

The Delphi process was conducted in two rounds. In the first round, 18 experts evaluated 23 factors using a
five-point Likert scale, and content validity was confirmed through the Content Validity Ratio (CVR). The Friedman
test showed a significant difference among factors (p < 0.001), indicating that some factors are more important than
others. The Kendall’s coefficient of concordance (W) in the second round was 0.703, demonstrating strong consensus
among experts and a shift toward political, governance, and geopolitical factors. The MICMAC analysis classified
factors into four quadrants: strategic (high influence and high dependence), driving (high influence, low dependence),
independent (low influence, low dependence), and output (low influence, high dependence). Sensitivity analysis using
a hold-one-out approach confirmed the stability of the results, with the positions of key drivers—security and regional
cooperation—remaining stable within +20
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Results and Discussion

The findings reveal that “sustainable security in Afghanistan” (importance 9.4, uncertainty 8.7) and “regional
cooperation through Afghanistan” (importance 8.5, uncertainty 8.3) are the two most critical drivers of Afghanistan’s
development, regional cooperation, and ultimately regional development. The Friedman test results indicate that
regional cooperation, security and its sustainability, social justice, regional competitions, global competitions,
nation-building, political stability, and legal/policy frameworks are the highest-ranked factors. Notably, the ranking
shows that regional countries’ will—as the main external factor for regional cooperation through Afghanistan—is the
most important factor, while sustainable security in Afghanistan is the most important internal factor. Until social
justice is ensured in Afghanistan, the country’s internal and external challenges will persist, reinforcing the approach
of excluding Afghanistan from regional projects and maintaining high risk levels.

The scenario matrix, formed by combining the two key drivers (security and regional cooperation), yielded four
scenarios: “Golden Belt,” ”Qaf Fortress,” Vicious Circle,” and “Protected Areas.” The “Golden Belt” scenario
represents the desirable future (2030-2035) in which both internal security and regional cooperation are high. In this
scenario, Afghanistan transforms from a geopolitical deadlock into a focal point of regional trade and cooperation,
and Iran, through direct connection to China, neutralizes the threat of the Central Asia route and achieves the
objectives of the Seventh Development Plan. The scenario unfolds in three phases: (1) 2020-2026: the Taliban
government’s consolidation, with China, Iran, and regional countries engaging economically, including railway
connections, electricity contracts (250 million USD with Uzbekistan), the TAPI gas pipeline, CASA-1000, and a rail link
from Uzbekistan to Pakistan via Afghanistan; (2) 2026—2028: infrastructural integration and confidence-building, with
the Wakhan corridor, Khaf-Herat railway, and multiple corridors transforming Afghanistan into a key link in regional
supply chains; (3) 2028-2035: economic growth and political stabilization, with the direct China—Afghanistan route
through Wakhan reducing trade costs, increasing employment and per capita income, and Iran achieving its Seventh
Plan objectives.

The ”Qaf Fortress” scenario depicts high internal security but weak regional cooperation, resulting in an isolated,
poor, and closed state reminiscent of the previous Taliban regime (1996-2001), Saddam’s Iraq, or Qaddafi’s Libya. In
this scenario, Iran and Afghanistan remain isolated from regional initiatives, and threats from the Central Asia route and
the Zangezur corridor intensify. The ”Vicious Circle” scenario combines low security and weak regional cooperation,
perpetuating Afghanistan’s contemporary history of instability and collapse, imposing heavy costs on Iran (similar to
the experiences of the communist regime 1978—-1992 and the mujahideen 1992—-1996). The ”Protected Areas” scenario
combines low internal security with high demand for regional cooperation, leading to the fragmentation of Afghanistan
into separate “islands” under foreign influence, with relative survival of trade routes alongside weakening national
sovereignty and creeping disintegration—a pattern observable during the 2001-2021 republic era.

The findings challenge the common assumption that existing BRI routes (CPEC and Central Asia) promote regional
cooperation and development. Instead, these routes ignore Afghanistan’s and Iran’s civilizational and historical position,
national interests, and geographical location, leading to increased geopolitical competition, uncertainty, and divergence.
The study also refines dependency theory by demonstrating that reliance on global powers has not produced sustainable
development for Afghanistan but has perpetuated crises. Moreover, mere connection via a secondary route to China
would reduce Afghanistan to an exporter of raw materials and an importer of final goods, resulting in a weak and
consumption-based economy.

Conclusion
This research, grounded in geoeconomics and new regionalism theories, concludes that regional development is
more dependent on the quality and structure of regional cooperation than on transit infrastructure. The two
key drivers—sustainable security and regional cooperation through Afghanistan—are the most important and
uncertain factors, and other geopolitical, economic, political, security, and cultural factors are contingent upon
them. Afghanistan’s escape from crisis, long-term stability, and economic growth depend on achieving both internal
”sustainable security” and effective “regional cooperation.” The ”Golden Belt” scenario demonstrates Afghanistan’s
potential to become a center for facilitating regional development, transforming the country from a crisis-stricken aid
recipient into an active connector and regional link.

The study identifies important exceptions: in the ”Qaf Fortress” scenario, security alone does not guarantee
development, revealing the limitations of security-centric models; in the ”Protected Areas” scenario, demand for
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regional cooperation without sufficient security can lead to weakened national sovereignty, intensified security crises,
destructive foreign influence, and fragmentation. These findings align with Yang et al. (2020), who showed that even
connection to the BRI or regional cooperation approaches without assessing various dimensions can harm countries.
The exclusion of Afghanistan from the main BRI route effectively closes the path to development for the country,
while the Central Asia route—designed to bypass and exclude Iran—intensifies regional competition and, combined
with insecurity in Afghanistan, sets the stage for the ’Vicious Circle” scenario.

The study also refines dependency theory: the presence or connection with superpowers has not produced
sustainable development for Afghanistan but has perpetuated crises. Development is a regional concept that,
considering domestic potentials and advantages, requires active foreign diplomacy to create shared interests,
convergence, and regional cooperation. Since regional competitions and relations have a greater impact on development
than global ones, regional diplomacy and focusing on countries with smaller shares in global exchanges can
yield greater development benefits. The tenth clause of Iran’s Seventh Development Plan emphasizes activating
geographical-political advantages and transforming Iran into a center for trade, energy, communication, and
transportation. The Winter 2025 war demonstrated that exclusive focus on a land-based economy, despite its benefits,
exposes Iran’s strategic vulnerability in connecting to allies, economy, foreign policy, supply chains, and essential
goods during crises. Given the naval power of rivals in the Indian Ocean and their control over Iran’s maritime traffic,
Iran must diversify its short, cost-effective, and secure land routes. Neither CPEC nor the Central Asia route can meet
this strategic need; the latter is inherently designed to bypass and exclude Iran, while CPEC, given Pakistan’s political
conditions and terrorist threats, reproduces a risk similar to the Strait of Hormuz.

The study recommends that China, to reduce the geopolitical risk of existing routes, should launch alternative routes
in the volatile Middle East region. Excluding Afghanistan and Iran from regional economic, political, security, and trade
equations not only fails to serve any country’s interests but also intensifies military, political, and security costs and
threats for regional countries. Iran, to reduce sanctions and establish secure land connections with its Asian allies, needs
to use Afghan territory. The CPEC and Central Asia routes, designed to bypass Iran, can not only thwart the Seventh
Development Plan’s objectives but also cause gaps and strained relations with neighboring countries. Iran’s effort
to create a seventh route within the BRI framework—directly connecting China through Afghanistan to Iran—would
neutralize challenges and fulfill the Seventh Development Plan’s objectives. Afghanistan, to escape the cycle of crises
and link its security and economic prosperity to neighboring countries’ interests, should seek to revive the historic
Silk Road from Wakhan toward central Afghanistan and then Iran. The study proposes a seventh route that must
enter Afghanistan through Wakhan and necessarily pass through central Afghanistan; crossing through the northern
or southern line would create other challenges for Afghanistan, which should be examined in separate studies. The
map presented in the study illustrates the six current BRI routes (in black) and the proposed route (in green) for direct
connection of China through Afghanistan to Iran and West Asia.

Keywords: Eco-Efficiency, Green Competitiveness, Slack-Based Measure Model, Undesirable Outputs, Petrochemical
Industry, General Environmental Policies.
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