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Abstract

Basic metals are among the strategic sectors of industrial economies and play a central
role in linking mining, energy, transportation, machinery, construction, infrastructure,
and downstream industries. Despite Iran’s mineral and production capacities in steel,
copper, and aluminium chains, the key question is to what extent this sector is
embedded in a deep, multi-stage, and connected domestic production network. This
study comparatively analyzes the position of the basic metals sector in Iran, China,
and the United States using the Average Propagation Length (APL) index within an
input-output framework. The comparison among the three countries is not intended as
a comparison of economies at similar levels of development; rather, it is designed as
a form of structural benchmarking. China is considered as an industrializing economy
with rapid production-chain deepening, while the United States represents an
advanced industrial economy. The study uses domestic input-output tables for Iran in
1378, 1383, 1389, 1395, and 1400, and for China and the United States in 1999, 2004,
2010, 2016, and 2021. In this framework, backward APL based on the Leontief
inverse is used to measure the dependence of the basic metals sector on upstream
inputs and industries, while forward APL based on the Ghosh inverse is used to
measure the propagation of the sector’s output across downstream industries. The
findings show that Iran’s basic metals sector has a position above the domestic
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economic average; however, this position has not yet been transformed into a deep,
technology-intensive, and value-creating network comparable to China and especially
the United States. The results also indicate that normalized APL indicators should be
interpreted with regard to differences in economic structure, sectoral classification,
the role of intermediate imports, and the limitations of the APL index. Accordingly,
upgrading Iran’s basic metals sector requires targeted development of downstream
links, strengthening machinery and engineering services, reducing raw-material
orientation, and pursuing a more intelligent connection to regional and global value
chains.
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