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Abstracts

The global market for activation analysis is projected to expand significantly, from USD

4.79 Billion in 2025 to USD 7.12 Billion by 2031, exhibiting a compound annual growth

rate (CAGR) of 6.83%. This advanced nuclear analytical technique precisely determines

material elemental composition by inducing and measuring radioactivity in samples.

Growth is largely fueled by the increasing need for high-purity materials in

semiconductor production and stringent regulations requiring the detection of trace toxic

elements in environmental samples. These factors underscore the necessity for

accurate, nondestructive testing capabilities that conventional chemical methods often

cannot provide, making activation analysis crucial for quality assurance and forensic

applications. However, a major impediment to market expansion is the substantial

dependence on nuclear research reactors, which introduces considerable infrastructure

and regulatory obstacles. In 2025, only 228 operational research reactors globally were

available for applications like neutron activation analysis, as reported by the

International Atomic Energy Agency. This restricted access to facilities, combined with
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high operational expenses, creates logistical constraints that hinder the wider

commercial scalability of these analytical services.

Market Driver

The global expansion of nuclear power infrastructure is a primary driver for the

activation analysis market, necessitating accurate neutron flux mapping and material

characterization within reactors. As countries focus on energy security and

decarbonization, the increased operation of nuclear facilities directly boosts the demand

for Neutron Activation Analysis (NAA) to ensure fuel integrity and meet safety

regulations. NAA is uniquely capable of non-destructively quantifying trace elements in

reactor components, which is crucial for both extending the lifespan of existing plants

and commissioning new ones. This industrial activity is significant, with nuclear reactors

globally generating a record 2667 TWh of electricity in 2024, as reported by the World

Nuclear Association in September 2025, indicating a surge in operational intensity that

requires ongoing advanced analytical oversight. Simultaneously, the growing need for

mineral exploration and geological resource assessment also fuels market expansion,

especially as mining companies pursue critical deposits for green technologies.

Activation analysis is increasingly preferred in geochemistry due to its high sensitivity in

detecting rare earth elements and trace minerals within complex geological samples.

Investment trends confirm this, with lithium exploration spending increasing by 30% to

over USD 1 billion, according to the International Energy Agency's May 2025 'Global

Critical Minerals Outlook 2025', signaling strong demand for analytical services in

resource identification. This upstream exploration is vital for supporting downstream

high-tech manufacturing, where quality assurance is paramount. The Semiconductor

Industry Association projected global semiconductor industry sales to reach $701 billion

in 2025, highlighting the extensive value chain that relies on high-purity materials

validated by these advanced analytical techniques.

Market Challenge

A primary impediment to the growth of the Global Activation Analysis Market is its

fundamental dependence on nuclear research reactors. Unlike traditional chemical

analysis, which utilizes standard lab equipment, activation analysis necessitates access

to specialized nuclear facilities that incur high maintenance costs and face stringent

regulations. Most commercial providers are unable to establish their own independent

infrastructure and must instead secure irradiation access at public research institutions.

This creates an inflexible supply chain where service availability is governed by the

operational status of external facilities, rather than being responsive to actual market
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demand. This scarcity of infrastructure directly impedes market scalability, exacerbated

by the significant attrition rate within the global fleet of research reactors. As reported by

the International Atomic Energy Agency, 525 research reactors worldwide were either

decommissioned or undergoing decommissioning in 2025. The permanent closure of

these facilities limits the volume of samples that can be processed and leads to longer

client turnaround times. As a result, service providers struggle to increase their

throughput to meet the growing demands from the semiconductor and environmental

sectors, thereby imposing a significant constraint on the industry's potential for

expansion.

Market Trends

The market is being reshaped by the commercialization of portable and miniaturized

neutron generators, which liberates analytical capabilities from their previous reliance

on centralized research reactors. This trend allows for compact, electricity-powered

neutron sources to be deployed directly to field locations, effectively resolving logistical

challenges tied to sample transportation. These portable devices offer on-demand

neutron flux for immediate elemental characterization, greatly improving operational

efficiency for applications where time is critical. Evidence of industrial adoption includes

Starfire Industries securing a USD 195,600 contract from the Agricultural Research

Service, reported by HigherGov in September 2025, specifically for developing a

portable neutron generator for in-situ soil analysis. Furthermore, the integration of

Artificial Intelligence (AI) for enhanced spectral deconvolution is transforming data

processing by automating the interpretation of intricate gamma-ray spectra. Given that

activation analysis produces complex datasets with overlapping energy peaks, machine

learning algorithms are increasingly utilized to resolve these signals with higher

accuracy than manual techniques. This technological convergence facilitates the rapid

identification of trace elements in complex matrices, thereby addressing the technical

skill deficit within the sector. Professional sentiment, as captured by Spectroscopy's

December 2025 '2025 State of the Industry Survey', indicates a clear shift towards

software-driven solutions, with nearly 41% of analytical professionals identifying AI as

the main factor poised to redefine data interpretation workflows by 2026.

Key Market Players

PerkinElmer U.S. LLC

Thermo Fisher Scientific Inc.
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Agilent Technologies, Inc.

Bruker Corporation

Rigaku Holdings Corporation

HORIBA, Ltd.

Malvern Panalytical Ltd

EM Topco Limited

Eurofins Scientific (Ireland) Limited

Bureau Veritas S.A.

Report Scope

In this report, the Global Activation Analysis Market has been segmented into the

following categories, in addition to the industry trends which have also been detailed

below:

Activation Analysis Market, By Method Type

Instrumental Neutron Activation (INAA)

Radiochemical Neutron Activation (RNAA)

Epithermal Neutron Activation (ENAA)

Prompt - Gamma Neutron Activation Analysis (PGNAA)

Fast Neutron Activation Analysis (FNAA)

Others

Activation Analysis Market, By Application
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Semiconductor industry

Soil Science

Geology

Archaeology

Forensics

Others

Activation Analysis Market, By Region

North America

United States

Canada

Mexico

Europe

France

United Kingdom

Italy

Germany

Spain

Asia Pacific

China

India
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Japan

Australia

South Korea

South America

Brazil

Argentina

Colombia

Middle East & Africa

South Africa

Saudi Arabia

UAE

Competitive Landscape

Company Profiles: Detailed analysis of the major companies present in the Global

Activation Analysis Market.

Available Customizations:

Global Activation Analysis Market report with the given market data, TechSci Research

offers customizations according to a company's specific needs. The following

customization options are available for the report:

Company Information

Detailed analysis and profiling of additional market players (up to five).
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