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Recent international tensions have predictably resulted in an increased demand for state-of-
the-art weapons and, consequently, a guaranteed regular supply of quality, primarily
aerospace-grade titanium products to weapons manufacturers.

This study examines the history, current state, foreseeable prospects, and global interrelations
in the titanium metal production industry through the lens of this market segment’s dependence
on the supply of the primary raw material and semi-finished product, titanium sponge, which is
the weakest link in the industry’s production chain.

A retrospective analysis leads to the conclusion that at this very moment, when international
military conflicts have reached peak intensity, many years of short-sighted American policy in
technology and economics have resulted in the United States and its NATO partners having
neither production nor strategic reserves of titanium sponge, a deficiency that poses an
immediate strategic military and political threat to them.

This study establishes a direct causal link between a series of erroneous decisions and long-
term passive behaviour of the leadership of Democratic States and a direct threat to their
defence capabilities in the event of a full-scale international conflict against the backdrop of
China’s rapid development of titanium sponge production and the systematic increase in
the volume and depth of titanium processing in the Russian Federation.

By now, the United States and their partners have become either technologically vulnerable
to any changes in the state of affairs at the titanium sponge production plants in Japan, Saudi
Arabia, and Kazakhstan, which are currently swamped with orders, or completely dependent
on imports from the Russian Federation or China, which is unacceptable from the standpoint of
either their geopolitical interests or the national defence strategy of NATO members.

The current technological dependence has lead a political one, with partner countries being
unable to impose sorely needed effective international sanctions against Russian titanium
companies working for the Russian military—industrial complex and Rosatom.

This research material is illustrated by 65 Figures and 23 Tables.

It is based on the analysis of a large body of specialist publications and processed information
from up-to-date international databases. The list of references comprises 78 items.

This material is intended for representatives of government agencies and employees of
diplomatic institutions and analytical organisations.
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Humanity’s progress and pursuit of comfort, the introduction of green technologies, competition
in high tech, energy efficiency, energy and time conservation, and, of course, the modern arms
race, all these factors have contributed to a rapid global increase in the consumption of titanium
metal.

Produced in only seven countries in the world (Fig.1), titanium metal is, and will remain for the
foreseeable future, the primary source of new quantities of titanium metal, mainly in the
aerospace industry.
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Fig.1 Countries producing titanium sponge, an original figure

As the industry has recovered after a devastating crisis caused by the COVID-19 pandemic, a
growing global demand for passenger aircraft has become one of the main drivers of
consumption of high-quality aerospace-grade titanium.

In 2026, deliveries by both Boeing and Airbus are expected to exceed the previous historical
record set in 2018, according to Takeshi Nakashima, General Manager at the Titanium Division
of Toho Titanium Co. Ltd. [1]

Electronic payments company ACI World projects global passenger traffic to exceed 10 billion
passengers in 2025, which is 6% more than in 2024 and 16% more than in 2019. [2] (Fig.2)
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DYNAMIC OF GLOBAL AIR PASSENGER TRAFFIC GROWTH IN 2010-2050
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Fig.2 Global aviation passenger traffic growth, 2010-2024[2]

The widespread use of titanium alloys in aviation technology is guaranteed to lead to further
growth in demand for them and, accordingly, to a shortage of available high-quality aerospace-
grade titanium sponge. [3] (Fig.3)

4 FACTS ABOUT TITANIUM IN THE AEROSPACE INDUSTRY
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Fig.3 Use of titanium in the aerospace industry [3]

Another increasingly important factor affecting the growing demand for titanium metal,
including aerospace-grade titanium, is the global upsurge in the production of high-tech weapon
systems, such as aircraft, missiles, armoured vehicles, lightweight howitzer carriages, etc.

Figure 4 shows the dynamics of international defence spending in 2000-2025. [4]

However, it is the professional opinion of the authors of this study that the actual rate of increase
in defence spending in 2025 and subsequent years will significantly exceed the forecast figures,
in connection with the decision taken at the NATO summit in The Hague in June 2025 to increase
the defence contributions of the member states to 5%, among other factors.

10
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GLOBAL DEFENCE SPENDING IN 2000-2025 (TRILLION USD)

$3,500
$3,000
$2,500

$2,000 =
1 &

$1,500 - - - - = -

$1,000- = &= B
$500
$0

2000 2005 2010 2015 2020 2025F
| us B China W EU M Russia ™ India ™ Saudi Arabia B UK ! Ukraine M Japan W South Korea Rest of world

Fig.4. Global defence expenditure dynamics, 2000-2025

For instance, the American F-22 fighter jet contains 4 tonnes of titanium (42% of its total weight)
and the Chinese fifth-generation Shenyang J-31 light multi-role fighter jet contains 4.4 tonnes
(25%).

Figure 5 shows titanium content in some types of modern weapons.

TITANIUM CONTENT IN MODERN WEAPONS SYSTEMS
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Fig.5 Use of titanium in modern weapons systems, an original figure

In view of the lack of domestic production and strategic reserves of titanium sponge in NATO
member states, the shortage of supply volumes and sources, the high risks associated with
production and logistics routes from the countries that supply titanium sponge to weapons and
passenger aircraft manufacturers in democratic states, against the backdrop of the total
dominance of the aggressive alliance of China and Russia in this area, we are forced to consider
this issue not from the usual tactical commercial and technical standpoint, but from the
perspective of a strategic military and political confrontation between the two systems.

11



FINCORD
POLYTECH
SCIENCE PARK

The Considering the geopolitical aspects of the global distribution of titanium sponge production,
the owners of the manufacturing plants, and the directions of their main export flows, the
authors have divided the titanium-producing countries into two main blocs:

e Democratic States: Japan, the United States, Kazakhstan, and Saudi Arabia, i.e. the
countries supplying titanium sponge to high-tech weapons manufacturers in NATO
states and their allies;

e ‘Axis of Evil’ States: China and Russia, i.e. the countries supplying titanium sponge
largely to their own military—industrial complex.

This disposition does not include Ukraine, where the only titanium sponge manufacturing plant
in Europe (ZTMK) is not operating due to active hostilities in the immediate vicinity, and India,
where the available production capacity for titanium sponge is only 500 tonnes per annum.

7.1. Titanium sponge production in countries exporting it to NATO
states and their allies

Initially, NATO states had an absolute advantage in titanium sponge production.

The first titanium-producing plants were commissioned in the United States, Great Britain, and
Japan (directly influenced by the U.S. occupation authorities).

It was clearly a consequence of the necessity to meet the demands of the Cold War and the
high-tech arms race in aviation, rocketry, and space exploration.

However, British and American titanium sponge manufacturers gradually succumbed to
competitive economic pressure and were forced to close.

It did not help that the capacity of the TIMET plant in Henderson was sufficient to meet 100% of
the U.S. Department of Defence’s wartime needs, or that the U.S. Government had designated
titanium sponge as a critical material for national security, or even the fact that in May 2018,
when assessing the country’s manufacturing and defence industrial base and supply chain,
titanium sponge was identified as a potential single point of failure.

In this context, there are three paradoxical, yet typical and telling facts:

A. The competition on the American market involved the countries (the United States, Japan, and
Kazakhstan) whose plants were largely engaged in supplying NATO states with titanium
sponge. [5] (Fig.6)

12
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US TITANIUM SPONGE IMPORTS IN 2004-2012
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Fig.6 Dynamics of U.S. titanium sponge imports, 2004-2012 [5]

This indicates a complete lack of strategic thinking or a single centre to coordinate
decisions within both the military community and between NATO governments.

B. Despite numerous appeals and requests from American titanium sponge manufacturers,
trade unions, and the leadership of the U.S. Departments of Defence and Commerce, neither the
representative authorities nor any of the U.S. Presidents agreed to increase import duties from
15% to 45%, which could have preserved their own strategic titanium production;

C. The American titanium sponge-producing plants closed and the industry shifted towards
imports in 2014, 2016, and 2020, i.e. after the annexation of Crimea by the Russian Federation
and the seizure of part of the Ukrainian Donbas, in other words, at a time when professionals
already understood that large-scale international military conflicts were inevitable and,
accordingly, that there would be an inflated demand for titanium (and, accordingly, titanium
sponge) to produce weapons. The only question was how intense these conflicts would be and
when they would unfold.

7.1.1. Titanium sponge production history in the United Kingdom

The British Imperial Chemical Industries (ICl) was the first company to produce primary titanium
in the United Kingdom and Europe at large. It is a large diversified company with interests in the
chemical industry, metallurgy, and the production of explosives and ammunition. Its origins can
be traced back to the Scottish explosives manufacturer Nobel Industries Limited, founded by
chemist, industrialist, inventor of dynamite, and founder of the annual Nobel Prize, Alfred Nobel.

The company actively engaged in innovation in many areas including the development of
technologies to produce materials for the aviation industry.

13
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