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GLOBAL VALUE CHAINS OF THE ELECTRIC VEHICLE INDUSTRY: COMPETITION FOR
CRITICAL MINERALS AND TECHNOLOGICAL SOVEREIGNTY POLICY

The article examines structural transformations of global value chains (GVCs) of
the world electric vehicle market through the lens of competition for critical minerals
and the instruments of technological sovereignty policy pursued by leading economic
centres. The relevance of the study stems from the qualitative change, like global
competition in the automotive industry, from rivalry over end markets to a struggle
for control over the raw material and processing foundation of the industry. An
electric vehicle, on average, contains six times more critical minerals than an internal
combustion engine vehicle, which fundamentally reshapes the architecture of GVCs
and renders them vulnerable to supply shocks. The methodology combines systemic,
structural-functional, and comparative analysis with the calculation of the Herfindahl-
Hirschman Index (HHI) for assessing the concentration of refining capacities,
complemented by the N-1 stress test under the methodology of the International
Energy Agency. The empirical base consists of data from the IEA Global Critical
Minerals Outlook 2025, the U.S. Geological Survey (USGS), the European Commission,
Benchmark Mineral Intelligence, and the State Service of Geology and Subsoil of
Ukraine. The study establishes that the concentration of refining capacities for the
critical minerals of the EV industry is extremely high: in 2024, China controlled 59 %
of global lithium refining, 73 % of cobalt, 68 % of nickel, over 90 % of graphite, and
rare earth elements. Calculated HHI values for refining range between 3 600-8 200
(highly concentrated markets category). Three models of technological sovereignty
policy are systematised — the Chinese (export restrictions), the U.S. (IRA: 80 % by
2027), and the European (CRMA: 10/40/25 targets by 2030). Strategic directions of
Ukraine's integration into the renewed GVCs of the industry are substantiated, given
its resource potential in 22 of 34 critical minerals of the EU.
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