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Abstract

Amid the global supply-chain crisis, there is a growing interest in whether countries
can sustain their needed industries. In addition, as the US-China technology competition
intensifies, it has become important whether a country has the technologies to support its
core industries. Technology sovereignty is a concept that summarizes these concerns. As
governments' interest in technology sovereignty has increased, various policies have been
announced to enhance technology sovereignty. However, the rationale behind these policies
remains qualitative or a collection of fragmentary evidence. In this study, we define the core
components of technology sovereignty as innovation capabilities, production capabilities, and
supply-chain independence and propose operational definitions to measure their individual
and aggregated levels. We measure each of these elements of technology sovereignty
using publicly available data on international patents, exports, and imports and present the
results of international comparisons. The framework for measuring technology sovereignty
presented in this study can be applied not only to cross-country comparisons but also to
compare the level of technology sovereignty across different industries within a country.
In addition, cross-country comparisons can be made by focusing on specific sectors, and
this study presents the results of an international comparison of technology sovereignty in
the semiconductor industry as an example. The results of the empirical analysis show that
each country has different strengths and weaknesses in various components of technology
sovereignty. This suggests that technology sovereignty policies cannot be composed of one

standardized package but should be differentiated according to the context of each country.
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C. A Ao

Ok

Y 1ES 2ot EF71E(Taxonomy)

Categories HS Code Description
280461 Silicon with 99,99% purity
282560 Germanium oxides, zirconium dioxide
284920 Silicon Carbides Only
285000 Hydrides, nitrides, and silicides
370130 Photographic plates/film, sensitized, >255mm
370199 Monochrome photography plates/film only
Upstream - - i
(Raw materials 370790 Preparation of chemicals for photographic uses
inputs for wafers, Chemical elements and compounds doped for use in electronics,
silicon wafers, 381800 in the form of discs, wafers, cylinders, rods, or similar forms,
foundry inputs) or cut into discs, wafers, or similar forms, whether or not polished
or with a uniform epitaxial coating
Articles of niobium "columbium," gallium, indium, vanadium,
811299 ;
and germanium, n.e.s.
900120 Polarising material sheets and plates
900190 Unmounted optical elements, excluding
900219 Optical elements, excluding cameras
903084 Electrical quantity measuring devices
903082 Measuring semiconductor wafers/devices
848690 Parts for semiconductor machinery
848640 Machines for semiconductor manufacture
848630 Machines for flat panel displays
848620 Semiconductor device manufacturing machines
Midstream ) .
(Equipment) 848610 Machines for wafer manufacturing
842199 Parts of machinery and apparatus for filtering or purifying liquids
or gases, n.e.s.
842139 Machinery and apparatus for filtering or purifying gases
842129 Machinery and apparatus for filtering or purifying liquids
841950 Heat-exchange units (excl. those used with boilers)
841459 Fans
852351 Solid-state, non-volatile data storage devices for recording data from
an external source
852352 Cards incorporating an electronic integrated circuit and parts thereof
Downstream 852359 Semiconductor media
(Final products) : : . : :
853290 Electrical capacitors, fixed, variable, or adjustable(pre-set) parts
854110 Diodes other than photosensitive or light-emitting diodes (LED)
854129 Transistors, Other Than Photosensitive, Others
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Categories HS Code Description
Electrical apparatus: photosensitive, including photovoltaic cells,
854140 whether or not assembled in modules or made up into panels,
light-emitting diodes (LED)
854160 Mounted piezo-electric crystals
Electronic integrated circuits as processors and controllers,
Downstream 854231 whether or n.o.t combined vvlth memories, converters,.logl'c circuits,
(Final products) amplifiers, clock and timing circuits, or other circuits
854232 Electronic integrated circuits as memories
854233 Electronic integrated circuits as amplifiers
Electronic integrated circuits (excl. such as processors,
854239 . o
controllers, memories and amplifiers)
854290 Parts of electronic integrated circuits, n.e.s.

) Bonnett Ciani (2023)= Bt M| Ardat HAE HS codeE XXl (raw materials), A2|Z 0| (silicon wafers), Yl0|H = (inputs

for wafers), IH2E2| = (foundry inputs),
A0 M= B | Aiof
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