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Methodology

The analysis includes more than 12,000 SpaceTech companies that were chosen according to original methodology. All the entities that
were analyzed for the SpaceTech Industry Landscape Overview were divided into three main categories: Core Companies, Verge
Companies, and Space-Applied Businesses based on the following criteria:

CORE COMPANY

Has at least one self-sufficient division or direction of activity that is involved in the
company involved in the SpaceTech Industry. SpaceTech industry; and this is totally clear from the company's website or other

resources.

The company’s activity description includes a clear Space technology is at the core of the company operations/production; the
affiliation with the SpaceTech Industry. company develops SpaceTech-focused products/services/projects.

Has a subsidiary and/or an acquisition




Methodology

All the analyzed companies were selected by means of manual and automated search from open web sources. The further sorting of the
database was executed both manually and with the use of algorithms. The methodology may contain a slight inaccuracy due to the
partially manual construction of the database.

VERGE COMPANY

1

The company didn't specify clearly the
industries and customers, but its products
and services could potentially be applied in
the SpaceTech Industry. The company
operates in the general categories of
Aerospace, Telecommunication, Defense,
Navigation, and/or some other related
categories. Some combination of these
factors allows us to assume that the
company is space-related.

2

Has space technologies, but not as a core
technology or a core department.

3

One of the company’s products is used in
aerospace; it has products related to
satellite communication.

4

SpaceTech is mentioned but not defined as
a distinct sector; there is no specific space
department.

5

Related through the application of Satellite
Communication or other space technologies
in their core solutions.

6

The company operates in the aerospace
industry and has SpaceTech-related partners
or buyers/users/suppliers.

7

The company has a SpaceTech-related
project or program that recently appeared
and might become self-sufficient entity.

8

The connection to space technology is
mentioned in external resources describing
the company's activity.



Methodology

The largest share of the database consists of space-related companies. All of the companies included are developing technologies that
will form the backbone of the rapidly growing space industry. Their technologies are at different stages of development, from prototype
to first experiments, to being placed into orbit or on another planet.

SPACE-APPLIED BUSINESSES

Nano-
technologies

NanoTech, and
molecular
manufacturing
in particular, will
be crucial for all
advanced
activities within
the space
industry.

Smart
Materials

Smart materials,
like
multiferroics,
piezoelectrics
may significantly
improve human
viability in space
and space
settlement
capabilities.

Cybersecurity

With the
growing amount
of data
transferred
through space,
the need for
cybersecurity is
becoming
ever-more
salient.

Robotics

Robotics will
form the main
workforce on
Earth, and will
be even more
an integral part
of any space
activity.

Expert
systems

(A1)

Al is especially
important due
toits
connectivity to
all of the other
discussed
technologies
and due to the
increasing
levels of data
involved.

Additive
Manufacturing
(3D)

Additive
Manufacturing is
crucial for
providing
construction or
assembly in a
quick, efficient,
reliable, and
inexpensive
manner (on Earth
or beyond it).




Space Services (Core & Verge)

The Space Services segment of the SpaceTech industry focuses on providing a range of services that support the development and
deployment of space-related technologies and infrastructure. This segment encompasses a diverse range of services, from launch services
to space-based communications, and includes companies that work with both government agencies and private sector organizations. Some
key features and benefits of the Space Services segment include:

Launch services for satellites and other spacecraft, including launch vehicle design and development, payload integration, and launch
operations.

Space-based communications services, such as satellite-based internet, television, and radio, as well as tracking and telemetry services for
spacecraft.

Satellite imagery and remote sensing services, which provide high-resolution imagery and data for a range of applications, including
environmental monitoring, natural resource management, and national security.

Space-based navigation and positioning services, including the Global Positioning System (GPS) and other satellite-based navigation
systems.

Space weather monitoring and forecasting services, which provide information on solar flares, geomagnetic storms, and other space
weather events that can affect space-based technologies and infrastructure.

Space debris and orbital debris monitoring and mitigation services, which help to ensure the safety and sustainability of space operations
by tracking and mitigating the risks posed by space debris.

Collaboration with government agencies and other organizations in the SpaceTech industry to develop new services and solutions that
support the growth and development of the space industry.

Overall, the Space Services segment plays a critical role in enabling the development and operation of space-based technologies and
infrastructure. By providing a range of services that support space-based operations, this segment helps to unlock new opportunities for
scientific research, commercial applications, and national security.




Space Services (Core & Verge)

Science and Engineering

The Science and Engineering subsector of the Space Services segment of
the SpaceTech industry is focused on developing and providing advanced
technologies and engineering solutions for space exploration and
utilization. These companies are involved in the design, development, and
testing of spacecraft and associated systems, as well as the provision of
research and development services to support the growth and
advancement of the space industry. Here are some of the key features and
benefits of companies in this subsector:

Advanced propulsion systems to enable efficient and effective space
travel.

Innovative materials and manufacturing processes to reduce the cost
and increase the durability of spacecraft.

Advanced guidance and control systems to ensure accurate and safe
spacecraft navigation.

Advanced sensor systems to gather data and provide critical insights
into the environment and conditions in space.

Collaboration with government agencies and private companies to
design solutions that meet their unique needs and objectives.

Integration with other space-related platforms and technologies to
provide comprehensive and integrated solutions for the space industry.

Service and Consulting

The Service and Consulting subsector of the Space Services segment of
the SpaceTech industry provides a wide range of consulting and advisory
services, as well as technical and operational support for space-related
activities. These companies work with governments, businesses, and
individuals to provide a range of solutions to help them achieve their goals
and objectives in space exploration and utilization. Here are some key
features and benefits of companies in this subsector:

Consulting services to help clients identify opportunities and develop
strategies for space-related activities.

Technical support for spacecraft design, development, and operation.
Operational support for space missions, including launch and recovery
operations, as well as ongoing mission management.

Training and education programs to help individuals and organizations
develop the skills and knowledge needed for space-related activities.
Risk management and mitigation services to help clients manage the
risks associated with space exploration and utilization.

Regulatory compliance services to ensure that clients comply with
applicable laws and regulations related to space activities.

Strategic planning and advisory services to help clients develop
long-term plans for space-related activities.

Financial and investment services to help clients secure funding and
investment for space-related activities.




Space Services (Core & Verge)

Education and Training

The Education and Training subsector of the Space Services segment of
the SpaceTech industry provides a range of programs and services to help
individuals and organizations develop the skills and knowledge needed for
space-related activities. These companies offer a variety of educational
and training programs to help people prepare for careers in the space
industry, as well as professional development opportunities for those
already working in the field. Here are some key features and benefits of
companies in this subsector:

e Educational programs to help individuals gain a strong understanding of
space-related topics, including physics, engineering, and astronomy.
Professional development opportunities to help individuals and
organizations stay up-to-date with the latest advancements in the space
industry.

Hands-on training programs to provide individuals with practical
experience in space-related activities, such as mission planning and
spacecraft operation.

Online and remote learning options to make educational and training
programs accessible to individuals worldwide.

Customized training programs to meet the unigue needs and objectives
of organizations in the space industry.

Industry partnerships to ensure that educational and training programs
are aligned with the needs of the space industry.

Security & Defense

The Security & Defense subsector of the Space Services segment of the
SpaceTech industry focuses on providing solutions to protect space assets
and ensure the security of space-related activities. These companies work
with government agencies and private sector organizations to develop and
implement security and defense strategies for the space industry. Here are
some key features and benefits of companies in this subsector:

Development and deployment of space-based defense systems, such as
anti-satellite weapons and missile defense systems.

Satellite and space asset protection services, including threat
assessment and risk mitigation strategies.

Cybersecurity solutions to protect space-related data and systems from
cyber attacks and other security threats.

Intelligence gathering and analysis services to support space-related
activities and ensure national security.

Training and education programs for individuals and organizations to
improve their understanding of space-related security and defense
issues.

Strategic planning and advisory services to help clients develop and
implement security and defense strategies for their space-related
activities.




Space Observation (Core & Verge)

The Space Observation segment of the SpaceTech Industry focuses on developing and deploying technology solutions for Earth observation,
remote sensing, and environmental monitoring from space. These companies leverage space-based platforms and sensors to gather data
and information about our planet, which can be used to inform a wide range of applications and industries. The key features of the Space
Observation segment include:

Development and deployment of Earth observation satellites and other space-based platforms, such as the International Space
Station, to gather data and imagery of the Earth from space.

Use of remote sensing technologies, including radar and optical sensors, to capture high-resolution images and data on various
aspects of the Earth, such as weather patterns, land use, and natural resources.

Data analysis and interpretation using advanced algorithms and machine learning techniques to extract meaningful insights and
patterns from the vast amounts of data collected from space.

Provision of data products and services to a range of industries, including agriculture, forestry, energy, and environmental

management, to support decision-making and improve operational efficiency.

Collaboration with government agencies and research institutions to develop and implement space-based observation and
monitoring programs to address global challenges, such as climate change, natural disasters, and ecosystem management.
Development of new technologies and solutions to improve the accuracy and precision of Earth observation and remote sensing
data, such as new sensors and platforms, and advanced signal processing and data analysis techniques.

Promotion of public awareness and education on the value of space-based observation and monitoring, and the potential for these
technologies to address critical global challenges and support sustainable development.

Overall, the Space Observation segment of the SpaceTech Industry plays a critical role in providing Earth observation and remote sensing
data to a wide range of industries and applications, supporting decision-making and innovation in fields such as agriculture, forestry, energy,
and environmental management. Through collaboration with government agencies, research institutions, and industry partners, these
companies are driving innovation and advancing our understanding of the Earth and its complex systems.




Space Observation (Core & Verge)

Space Imagery

The Space Imagery subsector is a key part of the Space Services segment
of the SpaceTech industry, providing high-resolution satellite imagery and
data for a range of applications. This subsector uses advanced satellite
technology and data analysis tools to capture and process imagery of the
Earth's surface and atmosphere, providing valuable insights for a variety of
industries and applications. Here are some key features and benefits of
companies in this subsector:

e Development and deployment of high-resolution satellite imaging
systems to capture imagery of the Earth's surface and atmosphere.

e Processing and analysis of satellite imagery to provide real-time
information on a range of applications, including weather forecasting,
disaster response, and environmental monitoring.

Customized imaging services for specific applications and industries,
such as agriculture, mining, and urban planning.

Integration with other space-based and ground-based observation
systems to provide a comprehensive view of the Earth's surface and
atmosphere.

Collaboration with government agencies and other organizations to
ensure the accuracy and reliability of satellite imagery data.

Research and development of new satellite imaging technology and data
analysis tools to improve the accuracy and effectiveness of satellite
imagery systems over time.

Remote Sensing

The Security & Defense subsector of the Space Services segment of the
SpaceTech industry focuses on providing solutions to protect space assets
and ensure the security of space-related activities. These companies work
with government agencies and private sector organizations to develop and
implement security and defense strategies for the space industry. Here are
some key features and benefits of companies in this subsector:

Development and deployment of space-based defense systems, such as
anti-satellite weapons and missile defense systems.

Satellite and space asset protection services, including threat
assessment and risk mitigation strategies.

Cybersecurity solutions to protect space-related data and systems from
cyber attacks and other security threats.

Intelligence gathering and analysis services to support space-related
activities and ensure national security.

Training and education programs for individuals and organizations to
improve their understanding of space-related security and defense
issues.

Strategic planning and advisory services to help clients develop and
implement security and defense strategies for their space-related
activities.




Space Observation (Core & Verge)

Navigation and Mapping

The Navigation and Mapping subsector is a crucial part of the Space Observation segment of the SpaceTech industry. This subsector focuses on
developing and deploying satellite-based navigation and mapping systems to support a range of applications, fromm commercial aviation and shipping to
scientific research and national defense. Companies in this subsector utilize advanced satellite technology and data analysis tools to provide accurate and
real-time navigation and mapping services. Here are some key features and benefits of companies in this subsector:

Development and deployment of satellite-based navigation systems, including GPS, GLONASS, and Galileo.

Creation and updating of high-resolution satellite imagery and maps for a variety of applications, including agriculture, urban planning, and environmental
monitoring.

Use of advanced data analysis tools, such as machine learning and artificial intelligence, to process and interpret satellite data and provide real-time
information.

Customized navigation and mapping services for specific applications and industries, such as aviation, shipping, and defense.

Integration with other space-based and ground-based observation systems to provide a comprehensive view of the Earth's surface and atmosphere.
Collaboration with government agencies and other organizations to ensure the accuracy and reliability of navigation and mapping data.

Research and development of new satellite technology and data analysis tools to improve the accuracy and effectiveness of navigation and mapping
systems over time.

The Navigation and Mapping subsector plays a critical role in enabling a range of applications and services that depend on accurate and up-to-date
information about the Earth's surface and atmosphere. With the continued growth of the SpaceTech industry, companies in this subsector will play an
increasingly important role in supporting a wide range of industries and applications.




Space Technologies (Core & Verge)

Space Technologies is a segment of the SpaceTech industry that is focused on the development and application of advanced technologies
for space exploration, research, and commercial activities. This segment includes a wide range of companies and organizations that are
involved in various aspects of space technology, from designing and building spacecraft and launch vehicles to developing advanced
materials and software for space applications. The key features of the Space Technologies segment include:

Research and development of advanced technologies for space exploration, including propulsion systems, materials science, and
robotics.

Development and deployment of satellite and other space-based systems for communication, navigation, earth observation, and
remote sensing.

Manufacturing and testing of launch vehicles, rockets, and other space transportation systems.

Development of new space habitats and infrastructure to support human spaceflight and long-term space exploration.

Collaboration with government agencies and other organizations in the SpaceTech industry to develop comprehensive space
technologies and solutions.

Innovation in areas such as space tourism and commercial space exploration, which are driving the development of new technologies
and business models.

Overall, Space Technologies are critical for space exploration, research, and development, enabling humans to understand more about the
universe and our place within it. Space Technologies have the potential to unlock new discoveries and innovations that can benefit life on
Earth, including advancements in communication, transportation, and energy technologies. With ongoing investments in Space
Technologies, the industry will continue to evolve and push the boundaries of what is possible in space exploration and beyond.




Space Technologies (Core & Verge)

Robotics and UAV

The Robotics and UAV (Unmanned Aerial Vehicle) subsector is an
important part of the Space Technologies segment of the SpaceTech
industry. Companies in this subsector design and manufacture robots and
drones for use in space exploration, as well as on Earth for various
applications. Here are some key features and benefits of companies in this
subsector:

e Development of robotic systems and drones for use in space exploration
and research, including for tasks such as exploration, sample collection,
and maintenance.

Design and production of unmanned aerial vehicles (UAVs) for use in
commercial applications such as surveying, mapping, and inspections.
Use of advanced technologies such as machine learning and computer
vision to enable autonomous operation of robots and drones in space
and on Earth.

Integration of robotics and UAVs with other space technologies such as
satellites, ground stations, and data analysis systems to provide a
comprehensive solution for customers.

Collaboration with government agencies and private companies to
develop specialized robotic and UAV systems for specific applications
and industries.

Development of innovative new technologies such as soft robotics and
biomimetic systems to improve the capabilities and versatility of robotic
systems and drones.

Software and Hardware

The Software and Hardware subsector is a crucial component of the Space
Technologies segment of the SpaceTech industry. This subsector is
responsible for developing and manufacturing software and hardware
components that are essential for space missions and operations. Here are
some key features and benefits of companies in this subsector:

e Development of software systems for spacecraft, satellites, and
ground-based space infrastructure, including mission control and
communication systems.

Design and manufacture of specialized hardware components for space
missions, including microprocessors, sensors, and antennas.

Use of advanced technologies such as artificial intelligence and machine
learning to improve the performance and efficiency of software and
hardware systems in space.

Development of specialized tools and systems for space research and
exploration, including remote sensing and imaging technologies.
Integration of software and hardware systems with other space
technologies such as robotics, navigation, and communication systems
to provide a comprehensive solution for customers.

Collaboration with government agencies, private companies, and
academic institutions to develop innovative new technologies and
solutions for space missions and operations.




Space Technologies (Core & Verge)

Space Medicine

The Space Medicine subsector is a crucial component of the Space Technologies segment of the SpaceTech industry. This subsector is responsible for
developing medical technologies and procedures that enable humans to live and work in space for extended periods. Here are some key features and
benefits of companies in this subsector:

Development of medical technologies and procedures to support astronaut health and well-being during space missions, including remote
monitoring and diagnostic tools.

Conduct of research to better understand the effects of long-term space travel on the human body and develop solutions to mitigate these effects.
Design and development of space habitats and life-support systems that support human health and comfort in space.

Development of exercise equipment and programs that enable astronauts to maintain their physical fitness in space.

Collaboration with government agencies, private companies, and academic institutions to develop new and innovative solutions for space medicine.
Provision of training and support services to astronauts and ground-based medical personnel to ensure proper use of medical technologies and
procedures in space.

Application of space medicine technologies and research to improve healthcare on Earth, including telemedicine and remote monitoring
technologies.

The Space Medicine subsector plays a critical role in ensuring the health and well-being of astronauts during space missions. Companies in this subsector
are responsible for developing the medical technologies and procedures that enable humans to live and work in space for extended periods, as well as
conducting research to better understand the effects of long-term space travel on the human body. As the demand for space exploration and research
continues to grow, companies in this subsector will play an increasingly important role in developing new and innovative solutions for space medicine.




Space Development (Core & Verge)

Space Technologies is a segment of the SpaceTech industry that is focused on the development and application of advanced technologies
for space exploration, research, and commercial activities. This segment includes a wide range of companies and organizations that are
involved in various aspects of space technology, from designing and building spacecraft and launch vehicles to developing advanced
materials and software for space applications. The key features of the Space Technologies segment include:

Research and development of advanced technologies for space exploration, including propulsion systems, materials science, and
robotics.

Development and deployment of satellite and other space-based systems for communication, navigation, earth observation, and
remote sensing.

Manufacturing and testing of launch vehicles, rockets, and other space transportation systems.

Development of new space habitats and infrastructure to support human spaceflight and long-term space exploration.

Collaboration with government agencies and other organizations in the SpaceTech industry to develop comprehensive space
technologies and solutions.

Innovation in areas such as space tourism and commercial space exploration, which are driving the development of new technologies
and business models.

Overall, Space Technologies are critical for space exploration, research, and development, enabling humans to understand more about the
universe and our place within it. Space Technologies have the potential to unlock new discoveries and innovations that can benefit life on
Earth, including advancements in communication, transportation, and energy technologies. With ongoing investments in Space
Technologies, the industry will continue to evolve and push the boundaries of what is possible in space exploration and beyond.




Space Development (Core & Verge)

Space Travel & Exploration

The Space Travel & Exploration subsector of the Space Development
segment of the SpaceTech industry focuses on developing and
implementing technologies and strategies to enable human space travel
and exploration. These companies work on various aspects of space travel
and exploration, including spacecraft design, propulsion systems, life
support systems, and more. Here are some key features and benefits of
companies in this subsector:

Development and manufacturing of spacecraft and launch vehicles for
human space travel and exploration.

Design and implementation of life support systems to sustain human
life in space environments.

Development of propulsion systems to enable faster and more efficient
space travel.

Exploration and surveying of space environments to identify potential
resources and hazards.

Development of strategies and technologies for long-duration human
space missions, such as to Mars and beyond.

Collaboration with government agencies and other organizations to
advance space travel and exploration capabilities.

Education and public outreach programs to promote public awareness
and interest in space travel and exploration.

Spacecraft Development

The Spacecraft Development subsector of the Space Development
segment of the SpaceTech industry is focused on the design, development,
and manufacturing of spacecraft for a range of space exploration and
commercial applications. Here are some key features and benefits of
companies in this subsector:

Development of spacecraft for various purposes,
communication, remote sensing, and scientific research.
Integration of advanced technologies, such as propulsion systems,
navigation and control systems, and thermal management systems.
Testing and validation of spacecraft systems to ensure they can operate
effectively in the harsh space environment.

Collaboration  with government agencies and private sector
organizations to develop spacecraft solutions that meet their specific
needs and requirements.

Maintenance and repair services for spacecraft to extend their
operational life and ensure their continued performance.

Use of sustainable and environmentally-friendly practices in spacecraft
design and manufacturing.

Implementation of quality control measures to ensure spacecraft are
built to the highest standards of safety and reliability.

including




Space Development (Core & Verge)

Natural Resources

The Natural Resources subsector of the Space Development segment of the SpaceTech industry focuses on the exploration and utilization of
extraterrestrial natural resources. These companies work to identify and extract resources from space that can be used to support space activities and

advance technologies. Here are some key features and benefits of companies in this subsector:

Identification and mapping of extraterrestrial resources, including minerals, water, and gases.

Development of technologies for resource extraction and utilization, including mining equipment and refining processes.

Exploration and prospecting of asteroids and other celestial bodies for resource potential.

Collaboration with government agencies and other organizations to develop policies and regulations for the utilization of extraterrestrial resources.
Promotion of sustainable and responsible resource utilization practices to minimize environmental impact and ensure long-term viability.

Creation of new economic opportunities and industries through the development and utilization of extraterrestrial resources.

Advancement of scientific knowledge through the study of extraterrestrial resources and their potential for supporting life and understanding the

history of our solar system.

Natural resources in space have a lot of potential for enabling sustainable space exploration and advancement of technology. For example, water on the
moon or other planets can be used to create breathable air, drinking water, and rocket fuel. The use of extraterrestrial resources can reduce the cost and risk
of launching resources from Earth and expand the possibilities for space exploration and human habitation beyond Earth. However, there are also ethical

and legal challenges to be addressed in the responsible utilization of natural resources in space.




Data from Space (Core & Verge)

Data from Space is a segment of the SpaceTech industry that focuses on collecting, analyzing, and utilizing data acquired from space-based
assets. This segment relies on the use of advanced technology and innovation to capture and process data, providing valuable insights and
solutions to various industries. Here are some key features and benefits of this segment:

Collection and analysis of data from Earth observation satellites, providing vital information on climate change, natural disasters, and
environmental patterns.

Utilization of satellite communications to provide internet and other communication services in remote areas where traditional
infrastructure is lacking.

Use of satellite-based navigation systems to provide accurate location and timing information to various industries, such as
transportation and logistics.

Development of advanced space-based sensors and instruments to capture and analyze data from the universe, enabling new
discoveries in astronomy and astrophysics.

Use of satellite data for precision agriculture, enabling farmers to optimize crop yields and reduce waste.

Provision of critical data for disaster response and relief efforts, allowing for faster and more effective responses to emergencies.
Development of new technologies and data analysis methods to enhance the value and accuracy of space-based data, unlocking new
applications and opportunities for various industries.

Overall, Data from Space is a critical segment of the SpaceTech industry, providing a wealth of information and solutions to various sectors.
The use of space-based assets to collect and process data has revolutionized industries such as agriculture, telecommunications, and
environmental monitoring, among others. With continued innovation and development, the potential applications of Data from Space are
endless, paving the way for a more sustainable and connected world.




Data from Space (Core & Verge)

5G Communication

The Space Travel & Exploration subsector of the Space Development
segment of the SpaceTech industry focuses on developing and
implementing technologies and strategies to enable human space travel
and exploration. These companies work on various aspects of space travel
and exploration, including spacecraft design, propulsion systems, life
support systems, and more. Here are some key features and benefits of
companies in this subsector:

Development and manufacturing of spacecraft and launch vehicles for

human space travel and exploration.

Design and implementation of life support systems to sustain human
life in space environments.

Development of propulsion systems to enable faster and more efficient
space travel.

Exploration and surveying of space environments to identify potential
resources and hazards.

Development of strategies and technologies for long-duration human
space missions, such as to Mars and beyond.

Collaboration with government agencies and other organizations to
advance space travel and exploration capabilities.

Education and public outreach programs to promote public awareness
and interest in space travel and exploration.

Al Solutions

The Spacecraft Development subsector of the Space Development
segment of the SpaceTech industry is focused on the design, development,
and manufacturing of spacecraft for a range of space exploration and
commercial applications. Here are some key features and benefits of
companies in this subsector:

Development of spacecraft for various purposes,
communication, remote sensing, and scientific research.
Integration of advanced technologies, such as propulsion systems,
navigation and control systems, and thermal management systems.
Testing and validation of spacecraft systems to ensure they can operate
effectively in the harsh space environment.

Collaboration  with government agencies and private sector
organizations to develop spacecraft solutions that meet their specific
needs and requirements.

Maintenance and repair services for spacecraft to extend their
operational life and ensure their continued performance.

Use of sustainable and environmentally-friendly practices in spacecraft
design and manufacturing.

Implementation of quality control measures to ensure spacecraft are
built to the highest standards of safety and reliability.

including




Data from Space (Core & Verge)

Data Solutions

The Data Solutions subsector of the Data from Space segment of the SpaceTech industry focuses on providing solutions to collect, process, and analyze
space-based data for various applications. These companies work with government agencies, research institutions, and private sector organizations to
develop and implement innovative data solutions for the space industry. Here are some key features and benefits of companies in this subsector:

Development and deployment of remote sensing technologies, including satellites and other spacecraft, to collect data from space.

Processing and analysis of space-based data using advanced algorithms and analytics tools to generate insights and identify patterns.

Provision of data services to various industries, including agriculture, mining, and environmental monitoring, to improve decision-making processes
and optimize operations.

Provision of data solutions for disaster response and management, including real-time monitoring of natural disasters and rapid response to
emergencies.

Development of artificial intelligence and machine learning algorithms to analyze and interpret large volumes of space-based data for various
applications.

Provision of software and hardware tools to support data analysis and visualization, including geographic information systems (GIS) and remote
sensing software.

Collaboration with government agencies and other organizations in the SpaceTech industry to develop innovative data solutions for various
space-related applications.

As the use of satellite data becomes increasingly important across industries, the Data Solutions subsector of the Data from Space segment has become a
critical player in the SpaceTech industry. Companies in this subsector are focused on processing, analyzing, and interpreting satellite data to provide
valuable insights to their clients. These insights can be used for a variety of purposes, from monitoring environmental changes to assessing crop yields and
predicting market trends. As the demand for accurate and timely satellite data continues to grow, companies in the Data Solutions subsector are
well-positioned to play a key role in the SpaceTech industry's future.




Space Manufacturing (Core & Verge)

Space Manufacturing is a segment of the SpaceTech Industry that focuses on the development and production of products and materials for
use in space. It involves the design, construction, and assembly of equipment and structures that can withstand the harsh conditions of
space. The key features of Space Manufacturing include:

Development of specialized manufacturing processes and technologies that are suitable for use in space.

Production of materials and components that can withstand the extreme temperature fluctuations, radiation exposure, and vacuum
environment of space.

Design and assembly of space structures, such as habitats and stations, that can provide a sustainable living environment for
humans in space.

Production of satellite components, including solar panels, batteries, and sensors, that are essential for the functioning of
space-based infrastructure.

Development of additive manufacturing technologies that can be used to create complex structures and components in space, using
locally sourced materials.

Collaboration with other segments of the SpaceTech industry to design and build integrated systems that can support human
exploration and commercial activities in space.

Research and development of new materials and manufacturing processes that can further enhance the capabilities and
sustainability of space manufacturing.

Overall, Space Manufacturing plays a critical role in enabling human exploration and commercial activities in space. By developing new
manufacturing technologies and processes, and producing specialized materials and components, Space Manufacturing is paving the way
for a sustainable and prosperous space economy. The goal of Space Manufacturing is to create products and structures that are optimized
for use in space, and that can support long-term human presence and exploration in this exciting frontier.




Space Manufacturing (Core & Verge)

Manufacturing

The Manufacturing subsector of the Space Manufacturing segment of the
SpaceTech industry involves the design, development, and production of
space-related hardware and equipment. This includes everything from
spacecraft components to launch vehicles and satellites. Here are some
key features and benefits of companies in this subsector:

e Production of space-grade materials, such as metals, ceramics, and
composites, that can withstand extreme temperatures and radiation.
Manufacturing of critical components and subsystems for spacecraft,
including propulsion systems, communication systems, and power
systems.

Design and manufacture of space habitats and other structures that can
support human life in space.

Development of advanced manufacturing techniques, such as 3D
printing, for producing complex components and systems in space.
Collaboration with other subsectors in the SpaceTech industry to ensure
seamless integration of various components and systems.

Strict quality control processes to ensure that all components and
systems meet the high standards required for space exploration and
operation.

Continuous innovation and research to improve the efficiency, reliability,
and safety of space components and systems.

Material and Product Supply

The Material and Product Supply subsector of the Space Manufacturing
segment of the SpaceTech industry is responsible for providing the
necessary materials, components, and products to support the
development and manufacturing of space technologies. Here are some key
features and benefits of companies in this subsector:

Production and supply of materials and components needed for space
technologies, such as specialized alloys, composites, and electronics.
Development and manufacturing of space-grade products, such as
sensors, antennas, and solar panels.

Design and production of specialized manufacturing equipment and
processes for space-related applications.

Quality control and testing services to ensure that materials and
products meet the rigorous standards required for use in space.
Logistics and supply chain management services to ensure timely
delivery of materials and products to space technology manufacturers.
Research and development of new materials and products to improve
the performance, reliability, and sustainability of space technologies.
Collaboration with space technology manufacturers and other
stakeholders in the SpaceTech industry to develop innovative solutions
and drive progress in the field.




Space-Applied Businesses

Space-Applied Businesses is a category of companies that are not currently involved in the SpaceTech industry but have a potential for
integration into this field in the future. These businesses have technologies that can be applied to space-related activities, such as:

Drones: Companies that manufacture drones can potentially develop drones for space exploration and monitoring.

Nanotechnologies: Companies that work with nanomaterials can develop materials that are more suitable for use in space
environments.

Smart Materials: Companies that work with smart materials can develop materials that can be used in spacecraft and space
equipment that can adapt to changing conditions.

Cyber Security: Companies that provide cybersecurity solutions can offer their services to protect space assets and infrastructure
from cyber threats.

Expert Systems (Al): Companies that develop Al systems can potentially create Al systems that can assist with space exploration and
decision-making.

Robotics: Companies that manufacture robots can potentially develop robots for space exploration and maintenance of space
infrastructure.

Additive Manufacturing (3D): Companies that use 3D printing can potentially print space equipment and spare parts on demand,
reducing the need for resupply missions.

These companies may not currently participate in SpaceTech activities, but they have a significant potential for integration into the industry in
the future. As the SpaceTech sector continues to grow and develop, these companies may find new opportunities to apply their technologies
and expertise to support the needs of the space industry. From developing autonomous drones for space exploration to creating smart
materials for spacecraft components, these companies can play an important role in advancing the capabilities of SpaceTech. By exploring
the potential synergies between their technologies and the needs of the space industry, these companies can pave the way for a new era of
innovation in space exploration and beyond.




Space-Applied Businesses

Drones are a segment of the Space-Applied Businesses segment of the
SpaceTech industry that are currently focused on terrestrial applications,
but have a huge potential for integration into space-related activities in the
future. Here are some key features and benefits of companies in this
segment:

Development of drones for a variety of purposes, including aerial
surveying, mapping, inspection, and delivery services.

Integration of advanced technologies, such as high-resolution cameras,
sensors, and GPS systems.

Testing and validation of drone systems to ensure they can operate
effectively in challenging environments and weather conditions.
Collaboration with government agencies and private sector
organizations to develop drone solutions that meet their specific needs
and requirements.

Maintenance and repair services for drones to extend their operational
life and ensure their continued performance.

Use of sustainable and environmentally-friendly practices in drone
design and manufacturing.

Implementation of quality control measures to ensure drones are built to
the highest standards of safety and reliability.

Nanotechnologies

The Nanotechnologies segment of the Space-Applied Businesses sector in
the SpaceTech industry focuses on the development and application of
nanotechnology and has a potential of providing the same solutions for
space-related activities. Here are some key features and benefits of
companies in this segment:

e Development of nanotechnology-enabled materials and components for
spacecraft, such as lightweight and high-strength materials,
radiation-resistant coatings, and thermal control systems.

Integration of nanotechnology into space exploration technologies,
including sensors, detectors, and imaging systems.

Advancement of nanosatellites and nanorobots to enable new space
applications, such as in-space assembly and maintenance of space
structures, space debris removal, and space-based manufacturing.
Collaboration  with government agencies and private sector
organizations to develop nanotechnology solutions that meet their
specific needs and requirements.

Use of sustainable and environmentally-friendly practices in
nanotechnology development and manufacturing.

Implementation  of quality control measures to  ensure
nanotechnology-enabled products are built to the highest standards of
safety and reliability.




Space-Applied Businesses

Smart Materials

The Smart Materials subsector of the Space-Applied Businesses segment
of the SpaceTech industry is focused on the development and application
of materials that have unique properties and can enhance the performance
of spacecraft and other space-related technologies. Here are some key
features and benefits of companies in this subsector:

e Development of smart materials that can adapt to changing
environmental conditions and provide protection against radiation and
other hazards in space.

Integration of advanced materials, such as shape memory alloys,
nanomaterials, and polymers, to enhance the durability and functionality
of spacecraft and other space technologies.

Testing and validation of smart materials to ensure their effectiveness in
the harsh space environment.

Collaboration with government agencies and private sector
organizations to develop new smart material solutions that meet their
specific needs and requirements.

Maintenance and repair services for smart materials to ensure their
continued performance in space.

Use of sustainable and environmentally-friendly practices in smart
material development and manufacturing.

Implementation of quality control measures to ensure smart materials
are built to the highest standards of safety and reliability.

Cyber Security

The Cyber Security subsector of the Space-Applied Businesses segment of
the SpaceTech industry is focused on ensuring the security and protection
of space-related technologies and systems against cyber threats. Here are
some key features and benefits of companies in this subsector:

e Development of advanced cyber security solutions and technologies to
protect spacecraft, satellites, and other space-related systems from
cyber attacks.

Integration of state-of-the-art encryption and authentication
technologies to ensure the confidentiality, integrity, and availability of
space-related data and communications.

Testing and validation of cyber security solutions to ensure their
effectiveness and resilience against evolving cyber threats.

Collaboration  with government agencies and private sector
organizations to develop customized cyber security solutions that meet
their specific needs and requirements.

Maintenance and support services for cyber security systems to ensure
their continued performance and protection against cyber threats.
Implementation of sustainable and environmentally-friendly practices in
cyber security solution development and deployment.

Implementation of quality control measures to ensure cyber security
solutions are built to the highest standards of safety and reliability.




Space-Applied Businesses

Robotics

The Robotics subsector of the Space-Applied Businesses segment of the
SpaceTech industry is focused on the development and application of
robots and other autonomous systems for a range of space-related
applications. Here are some key features and benefits of companies in this
subsector:

Development of robots and autonomous systems for various purposes,
including exploration, servicing, and maintenance of spacecraft and
space infrastructure.

Integration of advanced technologies, such as artificial intelligence,
computer vision, and machine learning, to enable robots and
autonomous systems to operate effectively in the harsh space
environment.

Testing and validation of robotics systems to ensure their reliability and
effectiveness in space missions.

Collaboration with government agencies and private sector
organizations to develop robotics solutions that meet their specific
needs and requirements.

Use of sustainable and environmentally-friendly practices in robotics
development and manufacturing.

Implementation of quality control measures to ensure robots and
autonomous systems are built to the highest standards of safety and
reliability.

Expert systems (Al)

The Expert Systems (Al) subsector of the Space-Applied Businesses
segment of the SpaceTech industry is focused on the development and
application of artificial intelligence (Al) technologies that can enhance the
performance of spacecraft and other space-related technologies. Here are
some key features and benefits of companies in this subsector:

e Development of Al-based systems that can automate various
space-related tasks, such as navigation, communication, and
exploration.

Integration of advanced machine learning algorithms, natural language
processing, and computer vision technologies to enhance the
capabilities and efficiency of space systems.

Testing and validation of Al-based systems to ensure their reliability and
effectiveness in the harsh space environment.

Collaboration  with government agencies and private sector
organizations to develop new Al-based solutions that meet their specific
needs and requirements.

Maintenance and repair services for Al-based systems to ensure their
continued performance in space.

Use of sustainable and environmentally-friendly practices in Al
development and manufacturing.

Implementation of quality control measures to ensure Al systems are
built to the highest standards of safety and reliability.




Space-Applied Businesses

Additive Manufacturing (3D)

The Additive Manufacturing (3D) subsector of the Space-Applied Businesses segment of the SpaceTech industry is focused on the development and
utilization of 3D printing technology to manufacture components and structures for use in space-related applications. Here are some key features and
benefits of companies in this subsector:

Design and production of complex and intricate structures and components that are difficult or impossible to produce using traditional
manufacturing methods.

Manufacture of lightweight and durable parts using a variety of materials, including plastics, metals, and composites.

Reduction of waste and material usage through the ability to print parts on-demand, eliminating the need for excess inventory and storage.
Integration of 3D printing technology with robotic systems and other automation technologies to streamline the manufacturing process and
increase efficiency.

Collaboration with government agencies and private sector organizations to develop new 3D printing solutions that meet their specific needs and
requirements.

Maintenance and repair services for 3D printed parts to ensure their continued performance in space.

Use of sustainable and environmentally-friendly practices in 3D printing processes and material sourcing.

Implementation of quality control measures to ensure 3D printed components meet the highest standards of safety and reliability in the harsh
space environment.

Overall, the Additive Manufacturing (3D) subsector has revolutionized the way components and structures are produced for space-related applications. The
ability to design and manufacture complex parts using a range of materials with less waste and reduced inventory has significantly increased efficiency and
lowered costs. The integration of 3D printing with automation technologies has further streamlined the manufacturing process, enabling faster and more
reliable production of space-related components.




= SpaceTech
8 Analytics

Propulsion Life Support
Nuclear (Thermal and . . Food Production Recycling and Waste

Solar/Beamed Power Orbital Propellant Thermal Control Space Health
Thermal Storage

Advanced Space Technologies

Orbital Assembly and Servicing In-Situ Resource Utilization

Robotics Re.nd.ezvous arPd Regolith Processing Dust Management
Proximity Operations
Docking/Mating Regolith Beneficiation Millstock Production




Propulsion

Nuclear (Thermal and Electric)

Nuclear (Thermal and Electric) propulsion is an advanced space
technology that enables spacecraft to travel at faster speeds and for longer
distances compared to conventional propulsion methods. This category of
technology involves the use of nuclear reactions to generate propulsion for
spacecraft. Nuclear thermal propulsion utilizes a nuclear reactor to heat up
a propellant and generate thrust, while nuclear electric propulsion uses ion
engines powered by nuclear reactors to produce thrust.

Solar/Beamed Power Thermal

The Solar/Beamed Power Thermal subcategory of the Propulsion category
of Advanced Space Technologies is focused on the development and
utilization of solar energy and beamed power to provide thermal propulsion
for spacecraft. This technology involves the use of solar energy and
high-powered lasers or microwave beams to heat a propellant and create
thrust. The benefits of this technology include the ability to provide
long-duration propulsion for spacecraft, as well as the potential to use
renewable energy sources for space missions.

Light Sails

Light sails are a type of propulsion technology that harnesses the power of
light to propel spacecraft through space. This innovative technology
involves the use of a large, reflective sail that captures the momentum of
photons from the sun or other light sources. As the photons bounce off the
sail, they impart a small amount of momentum, which over time can build
up to significant speeds. Light sails offer several advantages over
traditional propulsion methods, including the ability to travel faster and
more efficiently, as well as reduced fuel requirements and costs.

Orbital Propellant Storage

The Security & Defense subsector of the Space Services segment of the
SpaceTech industry focuses on providing solutions to protect space assets
and ensure the security of space-related activities. These companies work
with government agencies and private sector organizations to develop and
implement security and defense strategies for the space industry.




Life Support

Food Production

Food production is an essential aspect of the life support category of
advanced space technologies. With plans for future long-duration missions,
astronauts need to be self-sufficient and have the ability to grow their own
food in space. The successful implementation of food production
technology in space could greatly reduce the cost and risk associated with
long-duration missions, and enable the creation of sustainable habitats in
space.

Thermal Control

Thermal control is an essential part of the life support category of
advanced space technologies. Maintaining a stable temperature within a
spacecraft is critical for ensuring the health and safety of the crew and the
proper functioning of equipment. To achieve this, advanced thermal control
systems are used to regulate the temperature and humidity levels within
the spacecraft. These systems utilize various technologies, including heat
exchangers, radiators, and thermal insulation, to manage the transfer of
heat between different areas of the spacecraft and its surroundings.

Recycling and Waste Management

Recycling and waste management are critical components of life support
systems in space. With the limited resources available in space, it is
essential to recycle and reuse as much waste as possible to reduce the
need for resupply missions and minimize the environmental impact of
human activity in space. Recycling in space involves the conversion of
waste materials into usable resources, such as water, oxygen, and food.
This is achieved through a variety of processes, including filtration,
composting, and chemical reactions.

Space Health

Space Health is focused on maintaining the health and wellbeing of
astronauts during space missions. It involves the development and
implementation of medical technologies, procedures, and protocols to
address the unique challenges of the space environment, including
radiation exposure, microgravity effects, and isolation from Earth's
environment. Space health technologies include telemedicine, wearable
medical devices, remote monitoring systems, and advanced medical
imaging techniques.




Orbital Assembly and Servicing

Robotics

Robotics is an essential component of the Orbital Assembly and Servicing
category of Advanced Space Technologies, allowing for the assembly and
maintenance of spacecraft and other space-related infrastructure in orbit.
Robotic systems are used to perform a wide range of tasks, from simple
maneuvers to complex repairs, and are designed to operate in the harsh
space environment. These systems often incorporate advanced sensing
and control technologies, such as machine vision and artificial intelligence,
to enhance their capabilities and improve their accuracy and efficiency.

Warehousing

The Warehousing subcategory of the Orbital Assembly and Servicing
category of Advanced Space Technologies involves the development and
deployment of space-based facilities for storage and management of
supplies and equipment. In-space warehousing provides the capability to
pre-position supplies and equipment in orbit, enabling rapid assembly and
servicing of spacecraft and other space-based platforms. This can reduce
the cost and complexity of launching all components from Earth and can
lead to more sustainable and efficient space missions.

Rendezvous and Proximity Operations

The Rendezvous and Proximity Operations (RPO) is focused on developing
and implementing systems and technologies that enable spacecraft to
approach, rendezvous, and dock with other space vehicles or objects in
orbit. These capabilities are essential for many space-based activities, such
as crewed missions, satellite servicing, and debris removal. Companies in
this subsector employ a range of technologies, including optical sensors,
computer vision, and machine learning algorithms, to accurately and safely
guide spacecraft during RPO operations.

Docking/Mating

The Docking/Mating involves the development and implementation of
docking and mating mechanisms that allow spacecraft to connect with
each other while in orbit. This is an essential capability for space
exploration, as it enables the assembly of large structures, servicing of
spacecraft, and transfer of crew and cargo between vehicles. Safety and
reliability are of paramount importance in this subcategory, and companies
implement rigorous testing and quality control measures to ensure that
docking and mating operations are successful and free from potential
hazards.




In-Situ Resource Utilization

Regolith Processing

Regolith processing is a key aspect of in-situ resource utilization, which
refers to the use of materials found on celestial bodies, such as the Moon
or Mars, to support human exploration and settlement. Regolith is a layer
of loose soil and rock that covers the surface of many celestial bodies, and
contains a variety of minerals that could be used to produce oxygen, water,
and other resources needed for human activities. Regolith processing
involves extracting and processing these minerals, which can be used to
produce a range of useful products, including building materials, fuel, and
even food.

Regolith Beneficiation

Regolith beneficiation is a process of extracting valuable minerals and
materials from regolith, which is the layer of loose, heterogeneous material
covering solid rock on the moon, asteroids, and other celestial bodies. This
process involves the use of various technigues, such as magnetic
separation, acid leaching, and electrostatic separation, to separate the
desired materials from the regolith. The extracted materials can include
water, oxygen, iron, silicon, and other elements that can be used for various
purposes in space exploration, such as life support, construction, and
propulsion.

Dust Management

Dust management is a critical aspect of In-Situ Resource Utilization (ISRU)
in space exploration, as dust can pose a significant risk to spacecraft and
crew. This category of Advanced Space Technologies focuses on
developing methods for managing the fine dust particles that are present
on the surface of planetary bodies. Dust can interfere with the operation of
equipment, clog air filters, and damage sensitive electronic components.
Dust management technologies can enable more efficient and safe
exploration of planetary surfaces by minimizing the risks associated with
dust exposure.

Millstock Production

Millstock production involves the processing of raw materials, such as
regolith or asteroids, to create high-quality feedstock that can be used for
various manufacturing purposes. The process usually involves crushing,
grinding, and milling the raw materials to produce a fine powder that can be
used to create alloys, ceramics, and other materials required for the
construction of space structures and equipment. Millstock production
technology is crucial for long-duration space missions where the reliance
on Earth-based supplies is not feasible due to the high costs and logistical
challenges involved.
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Regional Distribution of SpaceTech Companies in 2023
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SpaceTech Core and Verge Sectors by Number of Companies in 2023
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More than 3,000 core and
verge SpaceTech companies
have been classified into 14
categories. Space
Manufacturing and Satellite
Communication appear to
be the two largest sectors.
The Space Observation
subsector is also significant
in its size. There are a large
number of different
subsectors fueling the space
industry.



Investment Levels by Region

The US and Canada are the world leaders by the number of SpaceTech companies and levels of investment received so far in 2023.
East Asia and Europe have received similar levels of funding, but Europe has a higher number of companies. Despite a small share
of companies (only 1.4% of the total), the Middle East and North Africa region has received more than $3.4B in investment so far,
putting it in fourth place by that measure.

Number of companies by region, % Investment levels in 2023 by region,
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Areas of SpaceTech Usage (Core Companies by SpaceTech Subsector)

Over the past few decades, the space industry has attracted a large number of participants, with new space and non-space
companies entering various industry-development chains. Most companies are involved in Space Manufacturing (over 1,400
companies, or 43.1% of all core companies). This sector is followed by the Space Communication and Space Observation sectors

with 535 (16.0%) and 410 (12.3% of total) companies respectively.
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The Global SpaceTech Economy

World SpaceTech Industry Capitalization Projections, ST
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Showing stable growth, the global SpaceTech
capitalization was estimated at $4.671T in the Q1
2023 and is expected to grow to $10T by 2030.

According to the most conservative estimates, it
accounts for 5% of global GDP.

This will have a dramatic impact on the annual growth
of the global SpaceTech market, primarily because of
the growth of the development of Satellite
Technologies; the Space Exploration sector and
advances in IT, FinTech; and other digital
technologies.

Public-Sector interest in the SpaceTech industry is
expected to grow. In May 2020, NASA launched a
crewed flight to the International Space Station (ISS)
on a commercially developed U.S. rocket. The launch
represented the first time that the US had flown a
crewed mission to the ISS since 2011.
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