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The Global Explosive Trace Detection Market was valued at USD 9.30 Billion in 2023
and is expected to reach USD 14.19 Billion by 2029 with a CAGR of 7.37% during the
forecast period. The global Explosive Trace Detection (ETD) market has experienced
substantial growth, driven by the increasing need for advanced security measures
across various sectors. Key growth drivers include heightened security concerns due to
rising terrorism threats, stringent government regulations, and the need for advanced
detection technologies in public spaces, transportation hubs, and critical infrastructure.
The integration of ETD systems with advanced technologies like artificial intelligence
and machine learning has significantly enhanced the accuracy and efficiency of these
systems. The adoption of ETD systems in commercial sectors such as airports, train
stations, and public events has further bolstered market growth. Market trends indicate
a shift towards the development of portable and handheld ETD devices, catering to the
demand for mobility and ease of use in field operations. In 2023, Quantum Computing
Inc (QCI) announced that its subsidiary, QI Solutions, successfully validated the
Quantum Photonic Detection and Ranging (QpDAR) Variant 3 (VX3) sensor for
detecting buried landmines. The validation took place at Oklahoma State University's
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CENFEX range in Pawnee, Oklahoma. The QpDAR VX3 used advanced
guantum technologies to detect landmines and unexploded ordnance up to 30 inches
below the surface. The increased focus on miniaturization and the development of non-
intrusive detection methods have led to significant advancements in ETD technology.
The use of vapor detection technology, which allows for the detection of explosives at
trace levels, is gaining popularity due to its high sensitivity and rapid response time.
Moreover, the integration of ETD systems with other security systems, such as video
surveillance and access control, is becoming a common practice to provide a
comprehensive security solution. In 2024, global air travel demand showed strong
recovery in 2023. Traffic, measured in revenue passenger kilometers, increased by
36.9% from 2022, reaching 94.1% of 2019. December 2023 traffic rose 25.3%
compared to December 2022, achieving 97.5% of December 2019 levels. The fourth
guarter reached 98.2% of 2019 levels, highlighting robust year-end recovery.

Key Market Drivers
Heightened Security Concerns

The primary driver of the explosive trace detection market is the increasing global
concerns about terrorism and threats involving explosives. Recent incidents of terrorist
attacks, bombings, and threats to transportation infrastructure have pushed
governments and security agencies worldwide to invest heavily in improving security
systems. The need for more effective detection technologies to safeguard critical
assets, including airports, government buildings, and public transportation systems, has
never been more urgent. ETD systems are essential in identifying trace amounts of
explosives, even in hidden locations, helping to prevent potential attacks. As the
frequency of security threats increases, so does the demand for ETD systems that can
accurately detect minute traces of explosives, ensuring that potential threats are
neutralized before they can cause harm. Heightened concerns over safety are
prompting both public and private sectors to adopt ETD solutions, fostering market
growth.

Technological Advancements in Detection Systems

Technological innovations have been another major driver of the explosive trace
detection market. The continual advancement of detection technologies, such as ion
mobility spectrometry (IMS), mass spectrometry, and laser-induced breakdown
spectroscopy (LIBS), has improved the sensitivity, accuracy, and speed of explosive
detection. These advancements have made ETD systems more reliable and cost-
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effective, leading to their wider adoption across various sectors. Modern systems can
detect a broader range of explosive substances and work efficiently in various
environments, including airports, borders, and critical infrastructure locations.
Furthermore, the integration of artificial intelligence (Al) and machine learning (ML) into
ETD systems has enhanced their capabilities, enabling real-time data analysis, reducing
human error, and improving threat detection. As the technology evolves, the efficiency
of ETD systems continues to improve, encouraging their deployment across both
government and private sectors, thereby driving market growth.

Increasing Demand for Airport and Transportation Security

Another significant driver of the ETD market is the growing demand for enhanced airport
and transportation security. With the global rise in air travel and freight, ensuring the
safety of passengers and cargo is a top priority for governments and private enterprises
alike. Airport security agencies are increasingly adopting ETD systems to screen
passengers, luggage, and cargo for traces of explosives, providing an added layer of
protection. The implementation of tighter regulations and enhanced security measures
at international airports, especially in regions with high levels of air traffic, is a major
factor driving market growth. Beyond airports, ETD systems are also being used at train
stations, bus terminals, and ports, where security agencies need to monitor and detect
potential threats from explosives. As the global transportation industry grows and
security concerns evolve, the demand for reliable explosive trace detection systems in
these high-risk environments continues to rise, contributing to the expansion of the
market.

Key Market Challenges
High Costs and Resource-Intensive Maintenance

One of the major challenges in the ETD market is the high cost of acquisition,
maintenance, and operation of detection systems. Advanced ETD systems, such as ion
mobility spectrometers and mass spectrometers, require substantial investment both in
terms of initial purchase and ongoing maintenance. These systems often require
frequent calibration, regular servicing, and specialized training for personnel to operate
them effectively. Additionally, the operational costs, including consumables and power
requirements, can be significant, especially in large-scale environments like airports or
transportation hubs. This financial burden can be a barrier for smaller organizations or
countries with limited defense budgets. High capital expenditures and the need for
continuous maintenance make ETD systems less accessible for some regions or
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sectors, slowing their adoption despite the increasing demand for enhanced security
solutions.

Concerns Over False Positives and Negatives

Another challenge faced by the ETD market is the accuracy of detection systems. False
positives (incorrectly identifying harmless substances as explosives) and false
negatives (failing to detect actual explosives) are significant concerns. False positives
lead to unnecessary delays, disruptions, and costs as security measures are taken to
investigate non-threatening substances, potentially overwhelming security staff and
damaging customer satisfaction in high-traffic environments. On the other hand, false
negatives pose an even greater risk by failing to detect a threat, which can result in
catastrophic security breaches. The complexity of explosive substances and their varied
chemical properties make it challenging to develop ETD systems that can consistently
and accurately detect all potential threats without triggering false alarms or missing real
threats. Overcoming this issue requires continuous technological improvements and the
development of more refined detection methods to enhance the reliability of ETD
systems.

Regulatory and Environmental Compliance Issues

Regulatory and environmental compliance presents a significant challenge for the ETD
market, particularly in terms of meeting international and local standards for safety and
performance. Different regions and industries have their own sets of regulations
regarding the use, maintenance, and certification of explosive detection systems, which
can create complications for manufacturers and end-users alike. These regulations
often require rigorous testing and certification processes, which can be time-consuming
and costly. Additionally, the chemicals and materials used in some ETD systems, such
as ionizers or chemical reagents, may face environmental restrictions due to their
potential impact on human health or ecosystems. For example, certain materials used in
explosive detection may be deemed hazardous and face restrictions in various
jurisdictions. Compliance with these regulations requires manufacturers to continually
update their products, which adds to the complexity and costs of production. Ensuring
that ETD systems meet evolving safety, environmental, and regulatory standards
remains an ongoing challenge for the industry.

Key Market Trends

Integration of Artificial Intelligence (Al) and Machine Learning (ML)
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One of the major trends shaping the ETD market is the integration of Atrtificial
Intelligence (Al) and Machine Learning (ML) into detection systems. Al and ML are
revolutionizing ETD technology by enhancing its efficiency and accuracy. These
technologies help improve the detection process by analyzing vast amounts of data
quickly, identifying patterns, and differentiating between threats and non-threats more
effectively. Machine learning algorithms can learn from past data to continuously
improve the detection capabilities of ETD systems, reducing human error and false
positives. Additionally, Al-based systems can optimize operations, predict maintenance
needs, and provide real-time decision-making support. As security threats evolve, Al-
powered ETD solutions offer more advanced capabilities, making them indispensable
for high-risk sectors such as airports, military, and transportation. This trend is driving
the adoption of more advanced, reliable, and automated explosive detection systems
globally.

Shift to Portable and Handheld Devices

Another prominent trend is the growing demand for portable and mobile ETD systems.
As security needs become more dynamic, portable explosive trace detectors are
increasingly being used in a wide range of environments, including border checkpoints,
high-security events, and mobile inspection units. These systems provide the flexibility
to conduct on-site screenings and are easier to deploy in varied situations, such as
checking bags or vehicles in transit. The increasing demand for mobility is driven by the
need for real-time detection and rapid response to potential threats. Additionally,
advancements in miniaturization and battery technology have made it possible to create
more compact and user-friendly portable devices, increasing their popularity among
security agencies and private sectors. This trend is expected to continue as the need for
rapid and flexible detection solutions rises across different industries and regions.

Adoption of Multi-Threat Detection Capabilities

The third major trend in the ETD market is the growing adoption of multi-threat detection
capabilities. Traditional explosive trace detectors were designed primarily to identify
specific types of explosive substances. However, as security threats become more
complex, there is a rising demand for systems that can detect a broader range of
threats, including biological, chemical, and radioactive materials. Multi-threat detectors
combine various detection technologies, such as ion mobility spectrometry (IMS), mass
spectrometry (MS), and gas chromatography (GC), to identify multiple types of
explosives and hazardous substances in a single system. This versatility not only
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enhances the overall security of public spaces but also improves efficiency by reducing
the need for multiple, separate detection systems. Multi-threat detection is particularly
crucial for high-security environments like airports, government buildings, and military
installations, where a broad spectrum of threats must be addressed. As a result,
manufacturers are increasingly developing ETD systems that can handle a variety of
detection tasks, further driving the market’s growth.

Segmental Insights
Product Insights

The handheld segment is experiencing rapid growth in the Explosive Trace Detection
(ETD) market, driven by several key factors. The increasing need for mobility and
flexibility in security operations. Handheld ETD devices are highly portable, allowing
security personnel to easily transport and use them in various environments, including
airports, border crossings, public events, and military operations. This portability is
crucial for on-the-spot detection and immediate threat assessment, providing a
significant advantage over stationary or larger systems. Technological advancements
have also played a significant role in the growth of the handheld ETD segment. Modern
handheld devices are equipped with advanced detection technologies that enhance
their sensitivity and accuracy. Innovations such as mass spectrometry, ion mobility
spectrometry, and fluorescence techniques have improved the capability of these
devices to detect a wide range of explosive materials at trace levels. The integration of
artificial intelligence and machine learning algorithms has further enhanced the
performance of handheld ETD devices by reducing false positives and improving
detection reliability.

The increasing prevalence of terrorism and the need for robust security measures have
led to heightened demand for effective and versatile ETD solutions. Governments and
security agencies are investing heavily in advanced security technologies, including
handheld ETD devices, to safeguard public spaces and critical infrastructure. The ease
of use and quick response time of handheld devices make them ideal for various
security applications, from routine inspections to emergency response situations. Their
relatively lower cost compared to larger, fixed ETD systems makes them an attractive
option for a wide range of users, including smaller organizations and developing
regions. The handheld segment's rapid growth in the ETD market is driven by its
portability, technological advancements, increasing demand for versatile security
solutions, and cost-effectiveness. These factors collectively contribute to the
widespread adoption and preference for handheld ETD devices in various security
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applications.
Regional Insights

North America dominated the Explosive Trace Detection (ETD) market due to several
key factors that contribute to its leadership position. One of the primary reasons is the
significant investment in security infrastructure and technology by both government and
private sectors. The United States, in particular, allocates substantial funding for
national security, including advanced ETD systems, to protect against terrorism and
other threats. This consistent financial support enables the rapid adoption and
deployment of cutting-edge ETD technologies across various sectors such as
transportation, critical infrastructure, and public events. Companies like Smiths
Detection, OSI Systems, and FLIR Systems have established strong bases in this
region, driving continuous research and development (R&D) efforts. These companies
are at the forefront of developing advanced ETD solutions, benefiting from the region's
robust technological ecosystem and skilled workforce. The strong emphasis on
innovation ensures that North America remains a leader in introducing and
implementing the latest ETD technologies.

Stringent regulatory frameworks and standards in North America, particularly in the
United States, mandate the use of advanced security measures. Agencies such as the
Transportation Security Administration (TSA) and the Department of Homeland Security
(DHS) enforce rigorous security protocols that necessitate the deployment of
sophisticated ETD systems. These regulations ensure a high demand for ETD
solutions, fostering market growth. The heightened awareness and proactive stance on
security threats in North America drive the demand for reliable ETD systems. The
region's focus on counter-terrorism measures and public safety creates a continuous
need for advanced detection technologies. This demand is further amplified by the
frequent organization of large public events, high passenger traffic in transportation
hubs, and the protection of critical infrastructure.

Key Market Players
Analogic Corporation
Autoclear LLC

Bruker Corporation
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Leidos, Inc

OSI Systems, Inc

Smiths Detection Group Ltd
Teledyne Technologies Incorporated
DetectaChem, Inc.

RS DYNAMICS LLC

Morphix Technologies

Report Scope:
In this report, the Global Explosive Trace Detection Market has been segmented into
the following categories, in addition to the industry trends which have also been detailed
below:

Explosive Trace Detection Market, By Product:

Handheld

Portable/Movable

Fixed

Explosive Trace Detection Market, By Technology:

Chemiluminescence

Thermo-redox

Amplifying fluorescent polymer

Mass spectrometry
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lon mobility spectrometry

Colorimetrics automated colorimetric
Explosive Trace Detection Market, By End Use:
Commercial

Defense

Others

Explosive Trace Detection Market, By Region:
North America

United States

Canada

Mexico

Europe & CIS

Germany

Spain

France

Russia

Italy

United Kingdom

Belgium

Asia-Pacific
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China

India

Japan
Indonesia
Thailand
Australia
South Korea
South America
Brazil
Argentina
Colombia
Middle East & Africa
Turkey

Iran

Saudi Arabia

UAE

Competitive Landscape

Company Profiles: Detailed analysis of the major companies presents in the Global
Explosive Trace Detection Market.
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Available Customizations:

Global Explosive Trace Detection 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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