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The content of the publication herein is the sole responsibility of the publishers, and it does not
necessarily represent the views expressed by the European Commission or its services.

While the information contained in the documents is believed to be accurate, the author(s) or any
other participant in the SpaceVantage consortium make no warranty of any kind with regard to this
material including but not limited to the implied warranties of merchantability and fithess for a
particular purpose.

Neither the SpaceVantage Consortium nor any of its members, their officers, employees or agents
shall be responsible or liable in negligence or otherwise, however, in respect of any inaccuracy or
omission herein.

Without derogating from the generality of the foregoing, neither the SpaceVantage Consortium nor
any of its members, their officers, employees or agents shall be liable for any direct or indirect or
consequential loss or damage caused by or arising from any information, advice, or inaccuracy or
omission herein.

©SpaceVantage Consortium, 2025-2028. This deliverable contains original unpublished work
except where clearly indicated otherwise. Acknowledgement of previously published material and
of the work of others has been made through appropriate citation, quotation or both. Reproduction
is authorised provided the source is acknowledged.

This document is a deliverable for the SpaceVantage project. This project has received funding
from the European Union under Grant Agreement 101246589.
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The downstream sector, encompassing Earth Observation (EO), Satellite Communications
(SatCom), and Global Navigation Satellite Systems (GNSS), represents the largest and most
commercially dynamic segment of the space economy. Rapid technological evolution, increasing
digitalisation, and the transition toward data-driven service models have significantly transformed
workforce requirements. While the sector continues to grow, companies increasingly report
difficulties in recruiting and retaining highly qualified professionals.

Deliverable 2.1 presents the strategic skills assessment of the European downstream
space sector, conducted within the framework of Work Package 2 of the SpaceVantage project.
The analysis focuses on identifying current and emerging skills needs, gaps, and shortages across
the space data services and applications value chain, with particular emphasis on technical and
digital skills, green skills, and transversal/soft skills.

Findings indicate strong demand for advanced technical and digital competences,
particularly in Artificial Intelligence/Machine Learning, data analytics, systems engineering, cloud
computing, embedded systems, and secure communications. At the same time, transversal skills,
including business development, project management, communication, and interdisciplinary
collaboration, are reported as major hiring barriers. Green skills related to sustainability
methodologies, circular economy principles, and life-cycle assessment are also emerging but
remain underdeveloped.

The study confirms a structural mismatch between higher education curricula and labour
market needs, insufficient hands-on experience among graduates, and limited availability of
specialised training opportunities. These gaps increasingly affect business performance,
innovation capacity, and long-term competitiveness. The results of this deliverable provide the
evidence base for the development of the Skills Intelligence and anticipation framework under
WP2 and inform the curriculum design and learning material development under WP3, ensuring
alignment between education provision and downstream industry needs.
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The overarching objective of the Work Package (WP) 2 is to develop an Evidence-based Skills
Intelligence and anticipation framework through the structured and systemic collection of current
and emerging skills needs in the space sector with a focus on the downstream pillar, aligned with
European standards. The Skills Intelligence framework will create a solid foundation for
subsequent design, development and implementation of comprehensive and modular curriculum
tailored to the needs of the downstream space sector. !

Specifically, WP2 includes six (6) complementary objectives:

e Conduct strategic skills assessment for the space downstream sector
e Map occupational profiles against European frameworks

e Develop predictive models for space sector workforce evolution

e Create a strategic framework for education-industry alignment

e Establish mechanisms for continuous industry feedback

e Align with European policy priorities and frameworks

The purpose of this deliverable is to conduct a strategic skills assessment for the space
downstream sector through the systemic collection and analysis of current and emerging skills
needs across the space data services and applications value chain, with particular focus on
technical, digital, green and soft/ transversal skill requirements. D2.1 will set the basis for the
development of the skills anticipation methodology under the Task 2.3 and will provide essential
insights to the WP3, Curriculum and learning material development, ensuring the development of
advanced skills in space-related fields and the provision of education and training activities for
Higher Education (HE) and Vocational Education Training (VET) for upskilling and reskilling
professionals, graduates and students. Overall, by identifying skills gaps and mismatches,
SpaceVantage will define a short- and long-term strategy to ensure that workers have the right
skills for the fast-evolving space industry.

Specifically, this deliverable aims to:
e Map current and emerging skills needs in the European space downstream sector

« Identify gaps between industry demand and available talent

! SpaceVantage Grant Agreement No 101246589
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o Prioritize skill areas

« Provide actionable recommendations for education, training, and policy

This deliverable is structured as follows:

e Section 1 — Introduction: Presents the overarching objective of the WP2, as well as the
purpose and scope of the deliverable 2.1.

o Section 2 — Methodological framework: Presents the methodology followed for the skills
intelligence for the downstream space sector. It emphasizes the strategic importance of the
space sector for the European economy and the global value-chain, and presents the main
components of the Skills Intelligence including the gathering, and analysis of the skills
needs.

e Section 3 — Results and Discussion: Presents and analyzes the main findings of both the
desk research study and the survey.

e Section 4 — Conclusions: Summarizes the main findings of the study.

o References: List of reference documents, sources and bibliography used for data
collection.

e Annexes: Includes the survey questions

Over the past few decades, there have been significant advancements in space technology,
revolutionizing our understanding of the universe and paving the way for future space exploration
missions. The incredibly rapid developments of the space technologies and systems, moving from
government-driven initiatives towards privately led innovations, have brought to light not only new
potentials and opportunities but also have triggered new challenges and skills gaps in the space
sector. The space sector includes a variety of domains which can be categorized in several
complementary ways. The most widely used categorization is based on the space activity and is
classified as follow:

1. The Upstream sector

The Upstream sector refers to all the activities related to the development, manufacturing,
launching, and operating space systems. This mainly includes the research and development, and
manufacturing of Spacecraft and satellites, launching of space vehicles and propulsion systems,
ground stations and tracking systems, and testing facilities.

; *
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2. The Midstream Sector

The Midstream sector encompasses the infrastructure required for the transmission and
processing of space data, including the operation and management of satellite networks and
communication services, space data processing centers, data storage, calibration and ground
support and communication networks.

3. The Downstream Sector

The Downstream space sector relies on the exploitation and utilization of the space data and
signals that are collected from space-based systems and applications by end-users (e.g.,
business, governments, institutes and citizens). The downstream segment includes Navigation
services (GPS, Galileo apps), Satellite TV, Internet of Things (loT), Earth Observation (EO) and
analytics platforms, Space-based climate, agriculture and disaster management solutions?

Of note interest presents the downstream sector because it constitutes the main commercial
anchor of the space sector and holds an essential role in the European industry and the global
value-chain. Although, the rapid evolution of technology and the significant advancements in the
space sector have offered in the global market exceptional space-related products and services
for a broad range of applications, spanning from satellites for climate changes observation to
navigation services, these fast technological changes have generated critical skills gaps and
needs on the space workforce.

The Downstream space sector acts as one of the most important economic multipliers among
high-tech industries. Space data collected from satellites are used, among other, for smart farming
and precision agriculture, earth monitoring, disaster management, urban planning and
development, and defense applications which means that all the funding sources invested in
space programs multiply the economic value in the downstream sector. Interestingly, the
downstream sector accounts for the largest share of the space economy. In 2020, the Space
Foundation estimated that the sales of commercial space products and services yielded global
revenues in the order of $220 billion (approx. €190 billion.)3.

According to European Space Agency’s (ESA) Report on the Space Economy 2025 4, the global
downstream market reached €408 billion in 2024 (+9% compared to 2023)°, with EO, satellite
communications, and Global Navigation Satellite Systems (GNSS), forming the three core
application segments. Europe accounts for €78 billion of this market. The majority of downstream
revenues originate from services that use space as a key input.

2 Sebastien Moranta, “The Space Downstream Sector: Challenges for the Emergence of a European Space
Economy”, Etudes de I'lfri, Ifri, March 2022.

3 The Space Report, Space Foundation, 2021.

4 ESA Report on the Space Economy 2025

5 ESA Report on the Space Economy 2024

Y2t UIT The Arctic
38 University of Norway

; *
envOlve  praxi» @FORTH  @rcoor, (VRS OTechTour EV/TA* ReMedia /v i iee



.: ‘A . ‘ Spcce ‘ Co-funded by
% P VV Va ntcge the European Union

The EO downstream market is dominated by value-added services (62%) rather than raw data
sales (38%), indicating a shift toward advanced analytics, data fusion, and decision-support
systems. The GNSS downstream market is largely service-based (72%), particularly consumer
and road transport applications. Apart from the importance of the space sector in the European
economy and the global value chain, it constitutes a driver of innovation and fosters green
transition and digitalisation as it exploits cutting-edge and deep-tech technologies including
artificial intelligence and machine learning, cloud computing, big data processing, advanced
materials, and quantum communications.

Overall, the space sector plays a foundational role in the European economy by supporting
strategic autonomy, driving innovation, enabling the green transition, and generating high-value
employment. Beyond its upstream industrial base, the downstream segment significantly
contributes to digital transformation by transforming space services and particularly satellite data
into commercial services across agriculture, energy, maritime, security, and climate domains. As
such, strengthening skills and workforce capacity in the space sector directly supports European
competitiveness, sustainability, and sovereignty objectives. ¢’

Section 2.3 presents the overall methodology and the framework for the collection of data and
assessment. The skills need analysis employs a sequential explanatory mixed methods design
combining both quantitative and qualitative data collection. The methodology followed for the
skills analysis is divided into three phases:

Phase 1: Comprehensive desk research

Data collection begins with a structured desk research review of relevant material including
industry reports, Space economy reports and surveys, policy documents, Skills Intelligence
studies from previous European-funded projects, reports from relevant projects and labour market
statistics.

Phase 2: Primary data collection

The second phase includes the collection of primary data on skills needs through the design,
development and run of a structured survey.

The survey comprises 7 Sections:
A. Consent and personal information

6 The future of European competitiveness, The Draghi report, 2024
7 Talent in the European Space Sector - Bridging Gaps, Building Futures
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B. Company profile

C. Recruitment and skills availability
D. Skills needs and gaps

E. Workforce dynamics and retention
F. Training and business Impact

G. Final remarks

and consists of 35 questions. Almost all the questions are closed questions that are quick and
easy to answer. The entire questionnaire is presented in Annex A.

The survey was promoted to all the EU Member States through various communication and
dissemination channels and tools including the project portal and social channels as well as
relevant networks (e.g., Enterprise Europe Network, European Space Agency-Business Incubator
Center (ESA-BIC)) and initiatives (COPERNICUS & FP CUP), aiming to receive at least 30
responses from relevant stakeholders.

Structured interviews with industry stakeholders (average duration 30-45 mins) complemented the
primary data collection. Below it is presented the general structure of the interview. The exact

questions were determined by the responses received by the interviewers.

General structure of the interview:

. Opening, warm-up questions including some personal information and consent

. Survey-based follow-up questions

. Thematic deep-dive questions based on the field of expertise and the responses of the
interviewer

. Closing questions and key messages

Phase 3: Data analysis and skills assessment

The third phase of the methodology focuses on the analysis of the collected data and specifically
the assessment of the skills needs and gaps in the downstream space sector. Given the fact that
the space sector is a multidisciplinary field which includes several segments (upstream,
midstream, downstream) and pillars (Earth Observation, Satellite Communication) and requires
skills and qualifications from a broad range of disciplines, we considered as a good practice to set
a methodological framework which frames and defines the gathering of the required data.

1. The data collection focused on the three main segments of the space sector that
provide value-added services to the end-users:

A. Earth Observation (EO) / Remote Sensing
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Satellite-based applications that monitor the planet including land, ocean, atmosphere and are
employed in weather forecasting, agriculture, disaster management, climate monitoring

B. Satellite Communication (SatCom)
Space-based communication networks used in applications such as TV broadcast, broadband
internet, military and defence communications and others.

C. Global Navigation Satellite Systems (GNSS)
Includes positioning, navigation, and timing services such as GPS, and Galileo.

2. The study focused on the assessment of the:
e Technical and digital skills,
e green skills, and
e transversal / soft skills.

3. The data collection as well as the assessment are based on the following key questions:

e What are the main skills needs, gaps and shortages currently affecting the labour
market?

e What are the main drivers and causes of these skills gaps?

¢ Which skills/competencies are most difficult for employers to find when recruiting new
staff?

e What is the current and future demand in the space sector? Which skills are required to
meet this demand?

e What are the impacts of the skills gaps and shortages in space companies and on the
wider European economy?

Section 3 presents the key findings that emerged from both the desk research and the primary
data collection phase and provides a structured analysis of skills needs and gaps in the
downstream space sector.
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3.1 Desk research results

According to the European Earth Observation Industry Survey®, over 40% of the companies
participated in the survey, indicated significant difficulties hiring skilled personnel, which highlights
the importance of skills development for the sector. Based on their results, the main challenge that
companies face is a lack of transversal and business skills (Figure 1). Interestingly, as high-priority
are indicated skills related to the understanding of the market and societal needs, computing
resources and platforms, and institutional aspects, whereas technical and analytical skills are
coming second in the list (Figure 2). The UK Space Agency reported that 41% of the space
companies responded that technical and digital skills are the most important when hiring new staff
and that they have identified major gaps and shortages in transversal and specifically
entrepreneurial skills.® Other studies confirm that there is an increasing need for non-engineering
and non-technical skills in the space sector, and specifically it is noted the need for innovation
managers, business developers, Intellectual Property Rights and sustainability experts. Moreover,
it is mentioned that there is a lack of soft skills such as communication and management skills.©

Lack of transversal skills

Lack of sufficient business skills
Difficult to meet candidate conditions
Lack knowledge/skills in new tech
Number of candidates is too low

Attracting applicants is difficult

0% 5% 10% 15% 20% 25% 30%

Figure 1: Main barriers to hiring skilled staff. (Source: European Earth Observation Industry
Survey, 2025).

8 European Earth Observation Industry Survey, 2025
9 Space Sector Skills Survey Report, 2023
10 SpaceSUITE, Skills Strategy

o * P ‘
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Understanding of market and societal needs
Computing resources and platforms
Organisational and institutional aspects
Programming and development
Visualisation and cartography

Analytical methods

Space/geospatial data

Integration of space with ground-based data

0% 10% 20% 30% 40% 50%

Figure 2: Most difficult to find skills (Source: European Earth Observation Industry Survey,
2025).

3.1.2 Technical and digital skills needs and gaps

Segment 1: Earth Observation and Remote Sensing Applications
The critical skills needs that were identified are listed below:

» Advanced geospatial data analytics and Artificial Intelligence/Machine Learning (Al/ML)
for EO applications

+ Cloud-native data processing and platform engineering

* Data fusion (satellite, in-situ, loT integration)

» Software engineering for scalable service deployment

* Visualization, cartography, and product design

Identified technical and digital skills gaps

According to the literature and the published reports, the majority of the technical skills gaps are
identified in programming, analytical methods, and computing platforms. Companies report
shortages in professionals who combine EO domain knowledge with advanced Al, cloud
engineering, and product development skills.
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Segment 2: Satellite Communications
The critical skills needs are:

» Systems engineering and systems integration

» Hybrid terrestrial-satellite networking expertise

* High-frequency/Radio Frequency engineering

» Cybersecurity and secure-by-design architectures
* Interoperability and standards compliance

Identified technical and digital skills gaps:

Shortages are particularly acute in system-level integration capabilities and secure
communications engineering. The expansion of Non-Geostationary (NGEO) satellites and dual-
use applications increases demand for professionals skilled in network orchestration, cyber
resilience, and cross-domain integration.

Segment 3: Global Navigation Satellite Systems (GNSS)
Critical skills needs:

* Signal processing and algorithm development
* Embedded systems and GNSS device engineering
* Application development for mobility and smart infrastructure

Identified gaps:
There is a growing gap in professionals capable of integrating GNSS into safety-critical and
high-reliability systems.

Green skills in the downstream sector operate at two levels; enabling sustainability through
space applications and embedding sustainability principles into digital and service design.

Key green skills needs:

* Climate and environmental modelling integrated with Earth Observation analytics
* Life-cycle assessment (LCA) methodologies

* Circular economy principles

* Sustainable cloud computing and energy-efficient data pipelines
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» Environmental Social and Governance (ESG) reporting and sustainability impact
measurement

Identified green skills gaps

The majority of the companies reported insufficient capacity in sustainability assessment
methodologies and integrating environmental performance into service design. Green digital
engineering skills remain underdeveloped in most SMEs.

Transversal / soft skills are increasingly reported as major hiring barriers.
The key transversal/soft skills needs identified include:

* Product thinking and market understanding

« Communication across technical and non-technical stakeholders
* Project and programme management

* Business development

* Interdisciplinary collaboration and creativity

Identified Gaps in transversal/ soft skills:

Industry stakeholders highlight significant shortages in the workforce in understanding the market
and translating space-based technical capabilities into market-ready solutions. Also, they reported
weaknesses in communication and stakeholder engagement.

The survey was conducted through an online questionnaire that remained open for 25 days. It
was disseminated to >500 industry stakeholders, including space SMEs and start-ups,
associations, clusters, and relevant public and private space organizations.

A total of 32 stakeholders from the space industry completed the survey (target: >30
responses), representing 12 EU Member States and associated countries: Greece, Spain,
Norway, Slovenia, Finland, Ireland, Malta, Denmark, Italy, Lithuania, Austria, and the United
Kingdom (England and Scotland), demonstrating broad geographical coverage.
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As depicted in Figure 3, the survey sample is dominated by micro (47%) and small enterprises
(32%) operating primarily in EO (32%), integrated space applications (26%), and satellite
communications (21%). As shown in Figure 3c, the downstream sector represented in the sample
is strongly application-driven and service-oriented. The dominant presence of micro and small
enterprises exacerbates recruitment challenges, as smaller firms face structural limitations in
attracting and retaining highly specialized professionals. Competition with broader digital
industries further intensifies talent shortages. Without targeted interventions, these skills gaps may
increasingly constrain innovation capacity, growth, and international competitiveness of the
downstream space ecosystem.

6%

(a) (b) @ Earth Observation / Remote Sensing 20 B —
15%
@ satellite Communications 13
@ Micro (1-9 employees) 16
- —
® Small (10-49 employees) 1 @ Navigation Systems (e.g. GNSS) 5
® Medium (50-249 employees) 5 @ Integrated space applications 16
® Large (250+ employees) 2 ® None of the above 2 -
47%
3204 @ Other 6 o s 10 15

Number of respanses

Land monitaring 20
Ocean monitoring 13
Climate monitoring 5
Disaster managment (floods, fires, earthquakes) 16
Defence applications 2
Agriculture and Forestry 6
Disaster managment (floods, fires, earthquakes) 16

Defence applications 2

Agriculture and Forestry 6

o
o
=
o
=
@
n~
o

Number of responses

Figure 3: Profile of survey respondents: company size (a), space domains (b), and application
areas (c).

3.2.2 Critical skills gaps and main causes

A significant proportion of the companies (47%) reported difficulty in finding highly experienced
staff and identify a shortage of skilled workers in the labour market (33%). Skills mismatch is also
reported, indicating not only a quantitative shortage but also a qualitative misalignment between
available competences and industry needs. Rapid industry growth further intensifies these
pressures.

According to the collected data, the most frequently identified causes include insufficient
practical/hands-on experience (31%), mismatch between higher education curricula and labour
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market needs, lack of advanced digital competences, and limited specialised training opportunities
(Figure 4). This further confirms structural education—industry misalignment.

o Mismatch between higher education curricula and 15 _
labour market needs (Academia-Industry disconnection)
@ 'nsufficient practical/ hands-on experience 26 _
o Lack of advanced digital competencies essential for 15 _
modern space applications
@ Limited technical studies/education opportunities 15 _
@ Limited availability of specialised training opportunities 10 _
@ Other 2 )

0 5 10 15 20 25 30

Number of responses

Figure 4: Number of respondents reporting the main causes of skills gaps.

3.2.3 Current skills needs in the space industry

As presented in Figure 5, 40% of the participants responded that technical and digital skills are
considered the most important when hiring new staff, followed by transversal /soft skills and
entrepreneurial skills. Interestingly, Green skills are currently less prioritised compared to technical
competencies.

@ Technical and digital skills 24 I
. Green skills 1 .

@ Transversal / soft skills 15 _

@ Entrepreneurial skills 7 _

@ A combination of the above 13 ]

@ other 1 l

Number of responses

Figure 5: Skills priorities identified by survey respondents.

+a¢+ UIT The Arctic
28 University of Norway

. *
envOlve  praxi» eFoRTH  @rcor, (VR GTechTour EVTA* ReMedia 7V A e

----------------- AARHUS UNIVERSITY



.: . %, Space ‘ Co-funded by
% R vv Va ntcge the European Union

To better understand which specific technical skills are most difficult to find and most in demand
in the labour market, we proceeded with a simple categorisation of technical skills. Table 1
presents the four (4) categories of technical skills, including digital skills.

Table 1: Categorization of technical skills.

Category Specific skills

Aerospace engineering
Mechanical engineering (structures,
vibrations)

Advanced materials and additive
manufacturing
Orbital mechanics
Propulsion
Engineering and Hardware Electrical and electronics engineering
Systems engineering (requirements,
integration, verification)

CAD tools
Thermal analysis and control
Power systems (solar arrays, batteries)
Cloud computing

Embedded systems programming
Real-time operating systems (RTOS)
Software verification and validation
Edge computing

Programming and Software
Development

Technical skills

Data science and statistics
Machine learning / artificial intelligence
Data modelling and analysis
Data visualisation
Signal processing
Image processing

Data analysis

Astrophysics
Electromagnetism
Quantum mechanics/technologies
Industrial loT and edge computing
Al/ML specialists

Scientific background / expertise
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Based on the collected responses, the most difficult technical skills to find include systems
engineering (integration and verification), Al and ML, data modelling and analysis, software
verification and validation, electrical engineering, signal processing, embedded systems
programming, and aerospace engineering.

Regarding the green skills needs in the space sector, the majority of the participants responded
that the most difficult to find green skills are those related to sustainable development
methodologies (22%) and circular economy principles (22%). Of note interest presents the
demand for transversal / soft skills and particularly skills related to business development (22%),
problem-solving (20%), leadership, project management, and communication.

Moreover, it is worth mentioning that the majority of the participants highlighted that transversal/
soft skills such as, systems thinking and integration mindset, problem-solving and analytical
thinking, teamwork and collaboration, management and leadership, entrepreneurial and business
development, and the ability to bridge technical knowledge with regulatory and policy awareness,
not only are limited in the current workforce but they will be crucial in the future.

The above results signify that the downstream sector increasingly requires hybrid profiles that
combine technical/ digital and transversal/ soft skills.

A significant proportion of the industry representatives (41%) reported that the skills shortages
have a minor impact on the business performance and have led to increased workload on existing
staff (30%) and reduced innovation capacity (20%).

Additionally, some participants mentioned that skills shortages can hinder a company’s
sustainability strategy, with the following ways:

e Delayed implementation of sustainability initiatives; lack of specialists (e.g., sustainability
engineers, data analysts, or ESG experts) can slow down projects such as energy
optimization, emissions tracking, or circular-economy programs.

e Without skilled staff in life-cycle assessment, carbon accounting, or sustainability metrics,
companies struggle to accurately monitor progress and meet regulatory or reporting
requirements.

e Higher costs and reliance on external consultants

e When internal expertise is missing, companies often outsource key tasks, increasing costs
and reducing long-term capability building.
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3.2.5 Emerging skills on the downstream space sector

The participants were asked to provide their insights regarding the emerging skills that will be
critical in the future (next 3-5 years) (Question 22). Herein, are summarized the collected
responses. According to the interviewers, the most essential future skills in the space sector are:

e Al/ML and generative Al, including edge Al, autonomous systems, fault detection, and on-
board decision-making

e Software engineering (embedded systems, flight software, DevOps, digital twins)

e Data engineering and analytics, including geospatial intelligence, big data pipelines, and
cloud platforms

e Cybersecurity and secure communications, including anti-jamming, anti-spoofing, and
ground-segment security

e Systems engineering and mission integration, including end-to-end mission design and
trade-off analysis

e Robotics and in-orbit servicing (ISAM), orbital robotics, and autonomous docking
e Advanced telecommunications, RF systems, and spectrum efficiency

e Advanced manufacturing and materials, including additive manufacturing and precision
production

e Space traffic management and sustainability technologies

3.2.6 Interviews

The online survey was completed by 32 industry stakeholders. Those who responded that are
willing to participate in an in-depth discussion (21 stakeholders) were contacted to schedule an
interview. 5 of them responded and interviewed to gather qualitative data. Table 2 presents the
interviewers information as well as the key message regarding current and emerging skills needs
in the space ecosystem. Collectively, all the industry representatives concluded that the space
industry needs professionals that combine technical skills and domain knowledge, and highlighted
the importance of skills related to business development, leadership and communication. As seen
from their responses, skills related to Al/ML is and will remain high-priority.

" CODYL X % . i
envOlve  praxi» @FORTH  @@rceor,  (J Vith™s  @TechTour E'/TA*  ReMedia / N B @ Ut oy



.: . %, Space ‘ Co-funded by
R VV \V/e| ntage the European Union

Table 2: List of interviewers and their key message.

Interviewer Name Company Country Key Message

Name
Gerasimos AVISense Greece “The sector needs combination of sKills.
Arvanitis Integrating  software and hardware

engineering skKills are essential.

Business development skills are needed
to turn technical innovation into
sustainable growth”

Stefano Natali SISTEMA Austria “The sector needs professionals with
multidisciplinary and broad knowledge,
as well as practical experience. Skills on
Al-based tools and Al-specific domains
(e.g. Al models for geospatial analysis)
are and will remain high-priority.”

Duncan Casey MBryonics Ireland “Industry readiness requires long, hands-
on work placements during courses,
practical cultural experience under real
constraints, and rapid on-the-job learning
rather than extended classroom-only

instruction.”
Fotios Zapantis Nautilus Greece “Technical and digital skills are essential
Labs for the development of new applications

and services; however, significant skills
gaps persist in business development,
marketing, and sales. Looking ahead,
financial engineering is expected to
become a critical competence for the
sector’'s  sustainable  growth  and
commercial success’.
Konstantinos BitRezus Greece “The combination of AI/ML with block

Antonakopoulos chain, big data and hardware
engineering, is considered a key future
Skill. Business development,
management and leadership skills are
also of high importance.”
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The findings of the present study reveal that the downstream space sector is experiencing
systemic skills shortages driven by rapid technological evolution and increasing digitalisation. The
strong demand for Al, ML, data analytics, and hardware/software engineering, reflects the sector’s
transition toward digitalised and data-driven service models.

The results highlight that technical skills alone are not sufficient. The space sector increasingly
requires professionals who combine advanced digital competences with transversal skills,
business understanding, and sustainability awareness (hybrid profiles). Persistent misalignment
between education and industry needs, limited practical training, and insufficient exposure to real-
world applications contribute significantly to the identified shortages. Green skills, although
currently less prioritized compared to technical competences, are expected to gain strategic
importance as sustainability regulations, ESG requirements, and environmental monitoring
applications expand. Strengthening sustainability-related competences will be critical to ensuring
long-term sectoral resilience and alignment with European green transition objectives.

Overall, addressing the identified skills gaps requires coordinated action between education
providers, industry stakeholders, and policymakers. A strategic, evidence-based approach to
curriculum modernization, continuous industry feedback mechanisms, and modular upskilling and

reskilling opportunities will be essential to ensure that the European downstream space workforce
remains competitive, innovative, and future-ready.

[1] SpaceVantage Grant Agreement No 101246589
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Annex A: Survey Questions

The Questionnaire was developed in Microsoft Teams Forms enabling accessibility to a wide
range of browsers. The online form of the survey, as presented to the respondents can be found
at: Space Sector Skills Needs Survey

Survey Introduction

This survey is conducted within the framework of the SpaceVantage project (Building Future-
Ready Space Innovation Through Education-Enterprise Synergies), co-funded by the Erasmus+
Programme of the European Union under Grant Agreement No: 101246589. The purpose of the
survey is to identify skills gaps and shortages in the downstream space sector and to provide
insights on these skills deficits.

The survey is open to all the organisations employing space-related professionals. The space
companies are encouraged to respond to the present survey. This includes companies that build
and launch satellites, use Earth observation data, and integrated space applications.

It will take you 10-15 minutes to complete the survey. Almost all of the questions are closed
questions that are quick and easy to answer. Where applicable, you may provide additional
details to be involved in the study and support our findings.

The survey covers:

. Skills needs and skills gaps

. Training provision and needs

. Space-related hiring trends in your organization/company
. Recruitment and retention challenges

Privacy Policy

By submitting this application, the participant acknowledges and agrees to comply with all rules,
guidelines and requirements set forth by the organizing body of the SpaceVantage project. The
participant consents to the collection and use of personal data in compliance with Regulation (EU)
2016/679 (General Data Protection Regulation — GDPR) and applicable national data protection
legislation. The survey includes information related to the organisation you represent and limited
personal or professional information. Personal data will be collected and processed solely for the
purposes of conducting the skills needs analysis, aggregating results for research and reporting,
and evaluating project outcomes. Survey results will be analysed and reported only in aggregated
and anonymised form, and no personal data will be shared with third parties or used for
commercial purposes. Personal data will be stored securely and retained only for as long as
necessary to fulfil the project’s research, reporting, and audit obligations in line with Erasmus+
requirements. The participant has the right to access, rectify, or erase their personal data, as well
as to restrict or object to its processing in accordance with articles 15-22 of the GDPR. By applying,
the participant confirms they have read and understood these Terms & Conditions.
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Survey questions

Section A: Consent and Personal information

Q1. Do you consent to the processing of your survey responses for research purposes?
. Yes, | consent

. No, | do not consent

Q2. What is your name? (optional)

Q3. What is your email address? (optional)

Q4. What is your job title?

Q5. What is your gender?

. Woman

. Man

. Non-binary

. Prefer not to say

Q6. Which company are you representing?

Q7. Are you responding on behalf of:
. The whole company
. A specific department or unit

Q8. If you are responding on behalf of a department, please specify which one.

Section B: Company Profile
Q9. In which country and city is your company based?
Q10. In which year was the company established?

Q11. What is the size of the company you represent?
. Micro (1-9 employees)

. Small (10—49 employees)

. Medium (50-249 employees)

. Large (250+ employees)

Q12. In which of the following space-sector pillars is your company active? (Select all that apply)
Earth Observation / Remote Sensing

Satellite Communications

Navigation Systems (e.g. GNSS)

Integrated space applications

None of the above

Other (please specify)
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Q13. Does your company focus on a specific sub-domain?
Land monitoring

Ocean monitoring

Climate monitoring

Disaster management (floods, fires, earthquakes)
Defence applications

Agriculture and forestry

Maritime

Commercial services

Other (please specify)

Section C: Recruitment and Skills Availability

Q14. To what extent does your organisation experience difficulties in hiring staff with the required
qualifications in space-related domains, and what are the main sources of these difficulties?
(Likert scale 0-4 added in the online form) (Select all that apply)

. Difficulty finding highly experienced staff

. Shortage of skilled workers on the labour market

. Mismatch of skills

. Rapid industry growth

. Other (please specify)

Q15. In your opinion, the identified skills gaps mainly result from (Select all that apply):

. Mismatch between higher education curricula and labour market needs (Academia-
Industry disconnection)

. Insufficient practical/ hands-on experience

. Lack of advanced digital competencies essential for modern space applications

. Limited technical studies/education opportunities

. Limited availability of specialised training opportunities

. Other (please specify)

Q16. What is the average length of employee retention in the company?

. <1 year

. 1-3 years
. 3-5 years
. =5 years

Section D: Skills Needs and Gaps

Q17. Which types of skills are most important when hiring new staff?
Technical and digital skills

Green skills

Transversal (soft) skills

Entrepreneurial skills

A combination of the above

Other (please specify)

Q18. In which areas and to what extent have you identified the most critical skills gaps in your
current workforce? (likert scale has been added) (Select all that apply)
. Technical and digital skills
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. Green skills
. Transversal (soft) skills
. Entrepreneurial skills

Q19. Which of the following technical and digital skills are the most difficult to find when hiring
new staff? (Select all that apply)

Engineering and Hardware

. Aerospace engineering

. Mechanical engineering (structures, vibrations)
. Advanced materials and additive manufacturing
. Orbital mechanics

. Propulsion

. Electrical and electronics engineering

. Systems engineering (requirements, integration, verification)
. CAD tools

. Thermal analysis and control

. Power systems (solar arrays, batteries)

. Cloud computing

Programming and Software Development

. Embedded systems programming
. Real-time operating systems (RTOS)
. Software verification and validation

. Edge computing

Data analysis

. Data science and statistics

. Machine learning / artificial intelligence
. Data modelling and analysis

. Data visualisation

. Signal processing

. Image processing (satellite imagery)

Scientific Expertise
. Astrophysics

. Electromagnetism

. Quantum mechanics

. Industrial loT and edge computing
. Quantum technologies

. Al/ML specialists
. Other (please specify)

Q20. Which green knowledge/skills are the most difficult to find when hiring new staff? (Select all
that apply)

. Sustainable development methodologies

. Sustainable chemistry and green materials

Circular economy principles

Life Cycle Assessment (LCA)
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. Other (please specify)

Q21. Which transversal/soft skills are the most difficult to find when hiring new staff? (Select all

that apply)

. Problem-solving and adaptability

. Leadership and project management

. Time management

. Communication and interpersonal skills
. Collaboration and teamwork

. Business development

. Entrepreneurial skills

. Other (please specify)

Q22. Considering rapid technological advances in the space sector, which new skills or
qualifications do you consider essential over the next 3-5 years? (Open-ended)
Section E: Workforce Dynamics and Retention

Q23. What are the main causes of skills gaps in your organisation? (Select all that apply)

. Insufficient access to qualified professionals through existing networks or recruitment
channels

. Limited capacity to attract and negotiate with highly specialised professionals

. Challenges in recruiting and onboarding suitably skilled new staff

. Low retention of skilled staff

. Insufficient training for existing staff

. Other (please specify)

Q24. What factors most affect the recruitment of new staff? (Select all that apply)

. Uncertainty related to company size

. Limited market presence or recent establishment
. Competition from other space companies/ sectors
. Non-competitive salaries

. Difficulty attracting international talent

. Location-related challenges

. Other (please specify)

Q25. What level of professional experience do you usually prefer when recruiting?

. Junior staff (little or no experience)

. Senior staff (minimum 3 years in the space sector)
. Highly experienced staff (more than 10 years)

. Depends on the position

Q26. What EQF qualification level do you typically prefer?

. EQF Level 8 (PhD / Doctorate)

. EQF Level 7 (Master’'s degree)

. EQF Level 6 (Bachelor’'s degree)

. EQF Level <5 (High school or vocational qualification)
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Section F: Training and Business Impact

Q27. Does your organisation provide training to its staff?

. Yes, to all staff

. Yes, but only to new employees

. No

Q28. What type of training does your organisation provide?
. Internal/informal training

. Formal training delivered by external providers

. Both

. None

Q29. In which topics do you provide training?

Q30. Do employees request training from external experts in their areas of interest?
. Yes

. No

(If Yes, please specify the topics)

Q31. Does the lack of skills within your workforce affect business performance and growth (likert
scale has been added)?

. No impact

. Minor impact

. Moderate impact
. Significant impact

Q32 What types of impact have you observed? (Select all that apply)
Lost market share to competitors

. Reduced innovation capacity

. Increased workload on existing staff

. Lower productivity and production delays
. Hindered expansion into new markets

. Declining quality of products and services
. Termination of business partnerships

. Increased operating costs

. Other (please specify)

Q33. Has skills shortage hindered your company’s sustainability strategy?
. Yes

. No

(If yes, please explain how)

Section G: Final Remarks
Q34. Is there anything else you would like to share regarding skills needs or challenges in the
space sector? (Open-ended)

Q35. Would you be interested in participating in a follow-up structured interview?

. Yes
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