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Moving forward, together

Every one of us has, at some point, heard the line from Alice in
Wonderland: “It takes all the running you can do, to keep in the same
place. If you want to get somewhere else, you must run at least twice as
fast.” Cliché as the quote has become, our world is changing at
extraordinary speed. And yet, to my mind, it matters not only to run fast,

but — more importantly — to know where you are running.

We see ourselves as the navigator, ready at the right moment to point out
the correct course. By providing current, timely information for the
decisions that matter, we aim to protect our clients from missteps and to

help them find new opportunities.

It matters to us that you are satisfied with the work we have done. If you

have any questions about this report, we will be glad to answer them.

ANDREY SHEVCHENKO, Managing Partner
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Disclaimer

This report was prepared by shev.io solely for information purposes. shev.io does not guarantee the
accuracy and completeness of all information contained in the report, as the data in some sources may
have been distorted inadvertently or deliberately. The information presented in this report must not be
construed, directly or indirectly, as containing recommendations for further business action. All opinions
and estimates contained in this report reflect the authors' judgement as at the date of publication and may

be changed without notice.

shev.io accepts no liability for any loss or damage arising from any third party's use of the information
contained in this report, including published opinions or conclusions, or for consequences caused by the
incompleteness of the information presented. The information presented in this report is obtained from

open sources. Additional information may be provided on request.

This document, or any part of it, may not be distributed without the written permission of shev.io, nor

reproduced by any means.
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Terms of use

This report is provided to the user under a non-exclusive, non-transferable, limited licence solely for

internal use within the purposes for which the report was lawfully acquired.

The user may not, in whole or in part, transfer, sell, gift, publish or otherwise distribute the report to third
parties, nor pass it to any other legal entities, partner organisations or external teams (including affiliated
companies). It is prohibited to place the report (or fragments of it) in the public domain (websites, social
networks, messengers, file-sharing services, open-link cloud storage) or to provide access through third-

party services where this allows third parties to review the materials.

If the report is purchased by a company, its use is permitted only by that company's employees for
internal tasks. Passing the report to contractors, consultants, freelancers, agencies and any external parties

is prohibited.

All exclusive rights to the report — including its structure, texts, data selection, visualisations, tables,
charts and design elements — belong to the rights holder (shev.io) or are used on lawful grounds. The user

receives the right to use the report only within these terms.

Without shev.io's written consent it is prohibited to create derivative products based on the report, to use it

as part of a commercially distributed product or service, or to remove or alter copyright notices.

The use of short quotations and fragments is permitted only in internal documentation (internal
memos, reports, presentations, working correspondence), provided the meaning and context are preserved
and the source is credited: shev.io. Any publication or use of the materials in places accessible to third

parties is permitted only with shev.io's prior written consent.
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Market at a glance

This demo shows the form and depth of the report — real narrative with the detailed figures and tables
masked as “XXX". When you order the report, every figure is finalised and verified for your copy, and the full

report is delivered within 24-72 hours.

Indicator Value

Market size (2025) USD 0.7 bn

Forecast (2031) USD 1.2 bn

CAGR (2021-2031) 8.8%

Study period 2021-2031

Largest region Asia-Pacific - 53.5%
Fastest-growing region North America - 10.7%
Market concentration High

Licence Individual / Company

The global germanium market reached USD XXX billion in 2025 and will expand to USD XXX billion by 2031,
advancing at an XX% CAGR. Fiber-optic network investment, infrared sensing, space-qualified photovoltaics
and strategic stockpiling are lifting demand while constrained by-product recovery and export controls
tighten supply. Asia-Pacific accounted for XX% of 2025 revenue, while North America is forecast to record
the fastest regional growth at XX% annually. The report quantifies demand by product form, application,
source, purity and geography and assesses the capacity, recycling and trade strategies reshaping this

critical-material supply chain.
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Executive summary

The global germanium market reached USD XXX billion in 2025 and will expand to USD XXX billion by 2031,
advancing at an XX% CAGR. Fiber-optic network investment, infrared sensing, space-qualified photovoltaics
and strategic stockpiling are lifting demand while constrained by-product recovery and export controls
tighten supply. Asia-Pacific accounted for XX% of 2025 revenue, while North America is forecast to record
the fastest regional growth at XX% annually. The report quantifies demand by product form, application,
source, purity and geography and assesses the capacity, recycling and trade strategies reshaping this

critical-material supply chain.

Indicator Value
Market size 2025 XXX
Forecast 2031 XXX
CAGR XXX
Largest region XXX
Fastest region XXX

Key findings

e The global germanium market generated USD XXX billion in 2025 and will reach USD XXX billion in
2031.

e Germanium metal prices in Europe increased from USD XXX per kilogram in January 2025 to USD XXX
per kilogram in October 2025, according to the U.S. Geological Survey.

e European germanium dioxide prices rose from USD XXX per kilogram to USD XXX per kilogram between
January and October 2025, according to the U.S. Geological Survey.

e China exported XXX kilograms of germanium metal through September 2025, down from XXX kilograms

in the corresponding 2024 period and XXX kilograms in 2023, according to the U.S. Geological Survey.

Fiber optics represented XX% of global germanium-market revenue in 2025, supported by telecom

backbones, data centers and high-capacity access networks.

Asia-Pacific held XX% of 2025 market value, reflecting China's refining base and the region's

concentration of optical-fiber and electronics manufacturing.

Recycled feed supplied XX% of market value in 2025 and will grow at XX% annually through 2031.

U.S. germanium-metal imports fell XX% to approximately XXX kilograms in 2025 after China's export

ban to the United States, according to the U.S. Geological Survey.
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Market size and forecast

Market value by year, USD bn

Indicator 2026 2027 2028 2029 2030 2031 CAGR
Market value, USD bn XXX XXX XXX XXX XXX XXX XXX
Market volume XXX XXX XXX XXX XXX XXX XXX
Production XXX XXX XXX XXX XXX XXX XXX
Imports XXX XXX XXX XXX XXX XXX XXX
Exports XXX XXX XXX XXX XXX XXX XXX
Apparent consumption XXX XXX XXX XXX XXX XXX XXX
Source: XXX
Year-over-year value change
Indicator 2027 2028 2029 2030 2031 CAGR
Market value X% X% X% X% X% X%
Production X% X% X% X% X% X%
Imports X% X% X% X% X% X%
Exports X% X% X% X% X% X%
Source: XXX
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Global Germanium Market Trends and Growth Drivers

Germanium occupies a small-volume but strategically disproportionate position in global materials markets.
Its value is concentrated in applications where optical transmission, semiconductor performance or
radiation detection cannot be reproduced without redesign, and where qualification costs exceed the value

of the germanium itself. This creates resilient demand but also amplifies the effect of supply interruptions.

The supply curve is unusually rigid because germanium is principally recovered as a by-product of zinc
processing and selected coal resources. Higher germanium prices do not automatically induce additional
mine production; output depends on feed grade, residue access, smelter flowsheets and refining capacity.
Export controls introduced by China have therefore translated quickly into lower trade volumes, inventory

accumulation and regional price dispersion.

The next investment cycle centers on recycling, residue recovery and debottlenecking established
metallurgical sites. North American and European policies are improving project finance, but technical
qualification will determine how rapidly new output reaches defense, space and semiconductor customers.

Feed ownership and closed-loop relationships will remain as important as nominal nameplate capacity.

Growth drivers

Fiber-optic network densification

Germanium dioxide and germanium tetrachloride raise the refractive index of silica fiber cores, making
germanium essential to high-performance optical-fiber preforms. Data-center interconnection, cloud traffic,
5G transport, fiber-to-the-premises and new subsea systems are increasing preform demand and favoring

qualified suppliers able to provide consistent optical-grade compounds.

Infrared optics and defense modernization

Germanium's transmission across key mid-wave and long-wave infrared bands supports thermal sights,
airborne surveillance, missile guidance and industrial thermography. Higher defense budgets and the
replacement of legacy sensor fleets are expanding demand for optical blanks, lenses and reclaimed

manufacturing scrap, particularly in NATO-aligned markets.

Satellite power-system expansion

High-efficiency multijunction solar cells use germanium wafers as mechanically robust substrates for space
power systems. Expanding communications, earth-observation and sovereign satellite constellations
increase wafer demand, while stringent space qualification preserves pricing power for established

producers.

Critical-mineral industrial policy

Governments are combining defense procurement, strategic inventories, grants, concessional finance and
offtake support to establish non-Chinese capacity. Programs supporting Teck's Trail operation, U.S.

semiconductor-material refining and European recycling reduce project risk and pull forward investment.
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Silicon-germanium and photonics adoption

Silicon-germanium platforms offer high-frequency performance and compatibility with established silicon
manufacturing for communications, sensing and photonic devices. Germanium photodetectors and
epitaxial layers are gaining relevance in optical interconnects, lidar and advanced radio-frequency

components.

Closed-loop recycling scale-up

High germanium prices make recovery from wafer kerf, spent optics, fiber-production residues and process
chemicals increasingly attractive. Toll refining and customer take-back programs improve feed security,

reduce exposure to trade restrictions and support auditable low-carbon sourcing.

Restraints

Export controls and supply concentration

China's licensing system and prohibition on shipments to the United States have reduced spot-market
liquidity and lengthened procurement cycles. Buyers must carry larger inventories, qualify alternative

origins and accept widening regional premiums, constraining consumption in price-sensitive uses.

By-product supply inflexibility

Most primary germanium is recovered from zinc-processing residues or selected coal deposits, so output
does not respond directly to germanium prices. Feed grades, smelter configuration and zinc-market

economics limit rapid capacity additions even when germanium demand and prices rise.

Material substitution and thrift

Chalcogenide glass, zinc selenide and other optical materials can replace germanium in selected infrared
systems, while silicon and gallium arsenide compete in electronics. Sustained high prices accelerate lens

redesign, thinner coatings, scrap recovery and catalyst substitution.

Lengthy customer qualification

Space, defense, detector and semiconductor customers require extensive purity, reliability and traceability
validation before approving new material sources. Qualification protects incumbent suppliers but delays the

conversion of announced refining capacity into commercial sales.
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Driver and Restraint Impact on the Germanium Market

Forecast

Drivers — impact on forecast

Driver Impact on CAGR Geography Horizon
Fiber-optic network densification XXX XXX XXX
Infrared optics and defense modernization XXX XXX XXX
Satellite power-system expansion XXX XXX XXX
Critical-mineral industrial policy XXX XXX XXX
Silicon-germanium and photonics adoption XXX XXX XXX
Closed-loop recycling scale-up XXX XXX XXX
Source: XXX
Restraints — impact on forecast
Restraint Impact on CAGR Geography Horizon
Export controls and supply concentration XXX XXX XXX
By-product supply inflexibility XXX XXX XXX
Material substitution and thrift XXX XXX XXX
Lengthy customer qualification XXX XXX XXX
Source: XXX
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Germanium Market Segmentation by Form, Application,

Source and Purity

By Product Form

Refined metal leads because infrared blanks, crystal growth and multiple downstream compounds begin

with high-purity elemental germanium. Dioxide and tetrachloride together represent XX% of value and

remain tightly linked to optical-fiber preforms and polyester catalysts. Wafers and crystals capture the

fastest growth and highest unit values as satellite solar arrays, detectors and photonic devices expand.

Value by product Form, USD bn

Segment 2026 2027 2028 2029 2030 2031 Share 2025 CAGR
Germanium Metal XXX XXX XXX XXX XXX XXX XXX XXX
Germanium Dioxide XXX XXX XXX XXX XXX XXX XXX XXX
Germanium Tetrachloride XXX XXX XXX XXX XXX XXX XXX XXX
Wafers and Crystals XXX XXX XXX XXX XXX XXX XXX XXX
Germane and Other Compounds XXX XXX XXX XXX XXX XXX XXX XXX
Source: XXX

By Application

Fiber optics remains the largest outlet because germanium-doped silica is established in telecom, data-

center and subsea-fiber systems. Infrared optics ranks second and benefits from defense, border-security,

automotive and industrial thermal imaging. Semiconductor and photonics applications grow fastest as

germanium photodetectors, silicon-germanium devices and advanced sensors move into higher-volume

platforms.
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Value share by application, 2025

@ Fiber Optics

(7 Infrared Optics

@ solar Cells

@ Semiconductors and Photonics
(1) Polymerization Catalysts

@ Radiation Detectors and Other Uses

Source: XXX
Value by application, USD bn

Segment 2026 2027 2028 2029 2030 2031 Share 2025 CAGR
Fiber Optics XXX XXX XXX XXX XXX XXX XXX XXX
Infrared Optics XXX XXX XXX XXX XXX XXX XXX XXX
Solar Cells XXX XXX XXX XXX XXX XXX XXX XXX
Semiconductors and Photonics XXX XXX XXX XXX XXX XXX XXX XXX
Polymerization Catalysts XXX XXX XXX XXX XXX XXX XXX XXX
Radiation Detectors and Other Uses XXX XXX XXX XXX XXX XXX XXX XXX

Source: XXX

By Source

Primary supply is dominated by recovery from zinc-processing residues and selected coal-derived feed,
making availability dependent on host-industry throughput and recovery configuration. Recycled material is
gaining share as high prices improve collection economics and customers contract closed-loop recovery.
Wafer kerf, fiber-optic residues, spent infrared optics and refining scrap offer the most scalable secondary

streams.

© shev.io — All rights reserved. Page 18 /23



Market Research Report Global Germanium Market

Value share by source, 2025

@ Primary and By-product Recovery

[ Recycled and Secondary Recovery

Source: XXX
Value by source, USD bn
Segment 2026 2027 2028 2029 2030 2031 Share 2025 CAGR
Primary and By-product Recovery XXX XXX XXX XXX XXX XXX XXX XXX
Recycled and Secondary Recovery XXX XXX XXX XXX XXX XXX XXX XXX
Source: XXX

By Purity

Five-nines and higher-purity material leads because optical, semiconductor, photovoltaic and detector
performance depends on tightly controlled impurities. Three-nines to four-nines grades serve general
optical and intermediate-processing applications. Industrial grades grow more slowly as catalyst users

pursue thrift and alternative chemistries.

Value by purity, USD bn

Segment 2026 2027 2028 2029 2030 2031 Share 2025 CAGR
99.999% and Above XXX XXX XXX XXX XXX XXX XXX XXX
99.9% to 99.99% XXX XXX XXX XXX XXX XXX XXX XXX
Below 99.9% XXX XXX XXX XXX XXX XXX XXX XXX
Source: XXX

© shev.io — All rights reserved. Page 19/ 23



Market Research Report Global Germanium Market

Germanium Market Regional Analysis and Country Outlook

Asia-Pacific accounted for XX% of global revenue in 2025. China anchors the region through primary
recovery, refining and downstream optical-fiber and electronics manufacturing, while Japan and South
Korea provide high-value demand for semiconductor, photonics and space applications. Export licensing is
separating China's domestic market from destination markets and encouraging Japanese, Korean and

Southeast Asian users to increase inventories and diversify qualified supply.

Europe represented XX% of the market, led by Belgium's refining and recycling capabilities and by demand
from German, French and British defense, optics and semiconductor industries. The EU Critical Raw
Materials Act, Umicore's two designated strategic projects and the InGaGe recycling program strengthen
the regional circular-supply proposition. Europe will remain a pivotal trade and processing hub for material

sourced from Canada, the Democratic Republic of the Congo and industrial scrap.

North America held XX% of 2025 value but will grow fastest at XX% annually through 2031. U.S.
procurement for infrared systems, satellites and semiconductors is converging with Canadian investment at
Teck's Trail complex and new recovery proposals tied to zinc residues and mine waste. Government-backed
capacity, strategic inventories and long-term offtake structures will expand the region's share to XX% by

2031.

Growth rate by region, 2025-2031

Asia-Pacific X%
Europe
North America

Latin America

Middle East and Africa

Source: XXX
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Market value by region, USD bn

Region 2026 2027 2028 2029 2030 2031 Share 2025 CAGR
Asia-Pacific XXX XXX XXX XXX XXX XXX XXX XXX
Europe XXX XXX XXX XXX XXX XXX XXX XXX
North America XXX XXX XXX XXX XXX XXX XXX XXX
Latin America XXX XXX XXX XXX XXX XXX XXX XXX
Middle East and Africa XXX XXX XXX XXX XXX XXX XXX XXX
Source: XXX
Market value by leading country, USD bn
Country 2025 2031 Share 2025 CAGR
United States XXX XXX XXX XXX
Germany XXX XXX XXX XXX
United Kingdom XXX XXX XXX XXX
Belgium XXX XXX XXX XXX
Netherlands XXX XXX XXX XXX
Japan XXX XXX XXX XXX
China XXX XXX XXX XXX
Mexico XXX XXX XXX XXX
Source: XXX
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Germanium Market Competitive Landscape and Company

Share

The germanium market is highly concentrated across primary recovery, zone refining and application-
qualified crystals. Chinese producers retain the largest aggregate supply position, while Umicore, Teck, 5N
Plus and specialized Asian and European refiners control important non-Chinese channels. The ten largest
suppliers accounted for XX% of 2025 market revenue, and barriers are highest in space-qualified wafers,

detector-grade crystals and ultra-high-purity compounds.

Competitive advantage rests on access to germanium-bearing residues, hydrometallurgical and zone-

refining expertise, customer qualification and the ability to reclaim manufacturing scrap. Umicore's closed-
loop network and Teck's integrated Trail complex illustrate two defensible models: circular toll refining and
by-product recovery at an established polymetallic smelter. Chinese suppliers retain scale and downstream

proximity but face a narrower export-addressable market under licensing controls.

Investment is shifting from greenfield mines toward residue recovery, debottlenecking and recycling
because these routes can reach market faster and carry lower geological risk. Strategic capital from
Canada, the United States and the European Union is reinforcing this trend. Partnerships linking feed
owners, refiners and defense or satellite customers will increasingly replace uncommitted spot-market

expansion.

Leading companies

Company HQ Est. revenue 2025 Market share 2025 YoY
Yunnan Germanium Co., Ltd. XXX XXX XXX XXX
Umicore SA XXX XXX XXX XXX
Teck Resources Limited XXX XXX XXX XXX
5N Plus Inc. XXX XXX XXX XXX
Indium Corporation XXX XXX XXX XXX
AXT, Inc. XXX XXX XXX XXX
Vital Materials Co., Limited XXX XXX XXX XXX
PPM Pure Metals GmbH XXX XXX XXX XXX
Yunnan Chihong Zinc & Germanium Co., Ltd. XXX XXX XXX XXX
Lattice Materials LLC XXX XXX XXX XXX
Source: XXX
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Germanium Market Forecast, Supply Scenarios and

Opportunities

The market will progress from USD XXX billion in 2025 to USD XXX billion in 2031, with volume growth
accompanied by a structurally higher price floor than before the 2023 export-control regime. Fiber-optic
compounds will remain the largest application, while infrared optics and semiconductor-photonics products
deliver faster value growth. The base case assumes gradual non-Chinese capacity additions from 2027

without a return to pre-control inventory levels.

In the upside scenario, accelerated defense procurement, Al-related optical interconnect investment and
satellite deployments lift the market to USD XXX billion by 2031. The downside scenario reaches USD XXX
billion as optical substitution, slower telecom capital expenditure and delayed qualification of new sources
moderate demand and premiums. Both scenarios preserve strong incentives for recycling and localized

purification.

Winning suppliers will secure long-duration feed contracts, demonstrate chain-of-custody and maintain
multiple product pathways for the same germanium unit. Producers able to shift feed among dioxide,
metal, tetrachloride, wafers and reclaim loops will outperform single-product entrants. Customers will

prioritize qualified dual sourcing, inventory visibility and price formulas that share recovery economics.

Opportunities

e Recovery from zinc residues, coal ash, tailings and mine-waste streams

Closed-loop recycling of optical-fiber, infrared-lens and wafer scrap

Localized refining capacity in North America and Europe

Germanium-on-silicon photonics and advanced imaging sensors

Long-term offtake agreements with defense, telecom and satellite manufacturers

Purification services for ultra-high-purity crystals and detector-grade material

This preview shows the form and depth of the report. The full report contains every figure, segment- and
country-level detail and full company profiles. On purchase all figures are finalised and verified, and the

report is delivered within 24-72 hours.
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