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• Enabling missions of ESA and national programmes by 
developing  technology

• Fostering innovation by creating new products

• Supporting the competitiveness of European industry 

• Improve European technological non-dependence
and the availability of European sources for critical 
technologies. 

• Facilitate spin-in from outside the space sector

Technology Programmes Objectives
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Mandatory Programmes

Science Core Technology Programme (CTP), 

Basic Technology Research Programme (TRP)

Optional Programmes

General Support Technology Programme (GSTP)

Earth Observation Envelope Programme (EOEP) and InCubed

Advanced Research in Telecommunication Systems (ARTES)

European GNSS Evolution Programme (EGEP) and Navigation innovation and 
Support Programme (NAVISP)

Future Launchers Preparatory Programme (FLPP)

Robotic Exploration (ETP), European Exploration Envelope Programme (E3P) with 
Science in Space Environment (SciSpacE) and Exploration Preparation, Research 
and Technology (ExPeRT) 

Technology Programmes Overview
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TRL 9 Actual system completed and 
“Flight  Proven” through successfull 
mission  operations
TRL 8   Actual system completed and 
“Flight  Qualified” through test and  
demonstation (ground or space)
TRL 7
System prototype demonstration in a  
space environment
TRL 6 System/subsystem model 
or  prototype demonstration in a  
relevant environment

TRL 5
Component and/or breadboard  
validation in relevant environment
TRL 4
Component and/or breadboard  
validation in laboratory
TRL 3
Experimental critical function and/or  
proof of concept
TRL 2
Concept Technology concept  
formulated
TRL 1
Basic principle observed and  
reported

TRP CTP GSTP ARTES ECI EOEP SciSpacE ExPeRT EGEP ETP FLPP

Technology Programmes: TRLs
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European Space Technology Budget
European Space Institutional Technology R&D average yearly 
budget of over 740M€

~ 400 M€ ESA funding/year in ESA technology development lines help 
prepare over 4B€ of investments in missions / launchers / space 
infrastructures developments and for European industry’s 
competitiveness

TRP & GSTP ~ 125M€ per year 
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Discovery, Preparation & Technology Development

The Technology 
Development Element
(TDE) is work-plan based and 
is the new name for the 
Technology Research 
Programme (TRP)

The current TDE work plan is 
being implemented until mid 
2019.

The new TDE work plan is 
under preparation for 2019-20
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Technology Development Element - TDE (ex. TRP)

Part of ESA Mandatory Programmes

• Covering all technology disciplines & 
applications

• Based on two-year Work Plans, with 
yearly updates

• 2019-20 Work Plan in preparation

• 461 TDE activities closed since 2016
• 115 M€ TDE activities contracted since 

the start of 2016

LSIs

SMEs

R&D

Other 
firms
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Countries participating in TRP activities
Activities Country Distribution (2013 to 2018)
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Current TRP workplan

Order of 150-200 activities, representing over 80 MEuros

Invitations to tender for each activity are published 

throughout the year (see emits.esa.int)
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General Support Technology Programme
• Part of ESA’s Optional Programmes 

• All ESA Members (22), Cooperating (Canada) and Associated (Slovenia) 
States are participating. 

• Each Participating State decides upon:

• The amount of its participation.

• The technological activities to support.

• Covering all technology disciplines and applications except 
Telecommunications (covered by ARTES)

• Work Plans, with yearly updates, and multiyear activities

• Latest Ministerial Council (CM16) ~ 450 M€ subscription

• Average annual commitment (industrial contracts) around 80 M€. Further 

increase envisaged. 

The GSTP ensures the right technology with the right maturity 
are available at the right time



ESA UNCLASSIFIED - For Internal Use TEC-T | Slovenia| 17/09/2018 | Slide 12

GSTP Evolution– 25 Years Developing Technology



ESA UNCLASSIFIED - For Internal Use TEC-T | Slovenia| 17/09/2018 | Slide 13



ESA UNCLASSIFIED - For Internal Use TEC-T | Slovenia| 17/09/2018 | Slide 14



ESA UNCLASSIFIED - For Internal Use TEC-T | Slovenia| 17/09/2018 | Slide 15

•The 22 member states of ESA 
are contributing to the GSTP 
Programme with Canada and 
Slovenia as associate members.

•The chart shows the % financial 
contribution of each country to 
the overall GSTP envelope.

GSTP Participation

Total GSTP Subscriptions:
GSTP 5 (2009-13): 296 Meuros
GSTP (2013 -): 948 Meuros
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GSTP Contract Overview
• Between 2012 and 2017 Q3, GSTP activities for a total value of 360M€ were contracted.

• Between 2012 and 2017 Q3, an average of about 50 GSTP activities were closed each year.

• An average GSTP activity lasts for about 24 months and has a budget of 600K€.

* The values for Proba-3 and Proba-V GSTP activities are not included in the figures.
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GSTP Elements Structure

ELEMENT 1 ELEMENT 2 ELEMENT 3

Develop
Development of 

technologies and products

Make
Market driven, industry

initiated, co- funded
direct negotiation 

activities for technology
maturation leading to

products

Fly (Small Missions)

Envelope which hosts 
components such as 
Proba 3, cubesats, 

ISS payloads, 
technology flight 

opportunities

from low TRL to qualification
Platform, Payload, Ground 
Segment and Engineering 

tools

Activities require Letter(s) of Support(s) from interested / relevant 
GSTP Participating States
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GSTP Element 1 "Develop": Work Plan

Industry

Delegations

Technical 
Officers

GSTP

Communication Loop

GSTP Criteria

D/TEC

AC

IPC

TCF

Proposal GSTP E1 WP update

Ad-hoc targeted 
Proposals

Considered for GSTP 
E1 WP update

GSTP E1 WP update

When interest from industry on activities is 
expressed, they shall be brought to the 
attention of the GSTP Management. 

First screening will be done by the GSTP.

If pre-selected, activity will be included in 
the GSTP E1 WP update that needs the 
endorsement/approval of D/TEC and internal 
and external committees. 

Compendium

Interest from 
Delegations
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GSTP Element 1 "Develop": Work Plan

GSTP Criteria

• Programmatic (fit with the objectives of the programme)

• TRLs 

• Application Domain

• Consistency of scope/deliverables/TRLs

• Duplication in other programmes?

• Continuation of previous activities (TRP, GSTP… ESA 
prog.)

• Innovation? Competitiveness? Enabling mission?

• Industrial sustainability / Capacity Building

• National Strategy

• Interest from Delegations + Funds Availability
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GSTP Element 1 "Develop": Compendia

• The GSTP E1 Develop Compendium is a compilation of activity proposals that 
are considered top priority for ESA. 

• Activity proposals and selection of activities made by representatives of the 
technical and application domains and internally coordinated.

• It covers all application domains (with the exception of Telecommunication) and 
specific areas.

• The objective of the Compendium is to trigger discussions among industry 
and Delegations of the GSTP Participating States with the aim that the activities 
are supported and implemented within the GSTP WP. 

The GSTP E1 “Develop” Compendium of Potential Activities 2017 (ref. ESA-GSTP-
TECT-PL-005452), issued in June 2017 includes 143 Activities (~140M€).
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GSTP Element 1 "Develop": Compendia
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GSTP E1 "Develop": Compendium 2017
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GSTP Element 1 “Develop”: Activities in the Workplan
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GSTP Element 1 – Develop:
Proposal Preparation for typical workplan activities

Activities are published on EMITS / ESA-STAR:
- Intended Invitations to Tender for upcoming activities
- Invitations to Tender for activities

Typical content of proposal: 

- Cover letter

- Declaration of Compliance and Key Acceptance Factors, 

- Technical proposal, 

- Management & Administrative proposal, 

- Implementation proposal, 

- Financial proposal and 

- Contractual proposal
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GSTP Element 1 - Develop: 
Proposal Preparation for typical workplan activities

Evaluation Criteria:

1. Background and experience of the company (ies) and staff (including adequacy 
of proposed facilities)

2. Understanding of the requirements and objectives and discussion of problem 
areas

3. Quality and suitability of proposed programme of work; adequacy of engineering 
approach

4. Adequacy of management, costing and planning for the execution of the work

5. Compliance with administrative tender conditions and acceptance of contract 
conditions
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Typically, activities are approved at a committee in the GSTP workplan updates
• 5 IPCs per year, preparation ongoing for the November IPC
• Roughly 10-25 activities per update

Frameworks were recently introduced to enable the faster implementation of 
specific types of activities

Frameworks in operation
• G61A-036QT, Assessing the use of Advanced Manufacturing to improve and expand 

space hardware capabilities 
• G617-241TA, Assessments to prepare and de-risk technology developments 
• GT17-136TI, Activities to bridge national technology developments
• GT17-137TI, Preparation of enabling space technologies/capabilities

GSTP Element 1 - Develop : Frameworks
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G61A-036QT, Assessing the use of Advanced Manufacturing to improve and expand 
space hardware capabilities 
• 5 MEuro framework (already approved at IPC)
• Maximum 250 KEuro per activity, expected activity duration: 12 months
• Tasks

• Impact analysis of the use of advanced manufacturing to improve the existing product 
portfolio or to expand it

• Selection of a few potential product improvement or expansion opportunities
• Preliminary design and breadboarding (including testing) to verify and validate 

analysis for selected opportunities
• Review of the impact analysis and preparation of a development and qualification plan

• 9 contracts placed in Germany, Austria and Slovenia in 2017 for 2.3 Meuro
• ESA Procurement time: 4 months
• Output expected in Q4 of 2018

GSTP Element 1 - Develop : Frameworks
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GSTP Element 1 - Develop : Frameworks

G617-241TA, Assessments to prepare and de-risk technology developments
Objective: evaluate added value, address critical issues, orient follow-on activities

• Activities include at least one of the following tasks:

• Analysis of specifications, assessment of development actions, schedule and cost

• Assessment of the benefits (performance, cost, lead time, risks…) and disadvantages of 
the potential solution with respect to the state-of-the-art

• Assessment of potential critical issues related to using a given technology for a specific 
application, using analysis/simulation and/or breadboarding and testing

• <200 K€ (<80 K€ for studies) / Duration maximum 9 months

• 32 activities initiated in 2017 for 5 M€ in 6 countries / 23 contract placed 

• ESA procurement time: 3-4 months
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GSTP Element 1 Framework Activities: 
Assessments to prepare and de-risk technology developments

Start 
TRL

Follow-on
“Regular” Workplan activity

End TRL
EM, EQM, FM…

De-
Risk

Successful De-Risk activity  Potential follow-on with detailed and reliable development plan 
(cost, tasks, schedule…)  better definition of a Workplan activity, smoother procurement and 
implementation overall

Frame Activity: 

• Framework approved in Work Plan
• Individual activities in framework do not need IPC approval
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Pre-proposal consists of :

- Technical and Application Part (Application, technical objectives, 
engineering approach, technical feasibility/risks, technical 
implementation)

- Management Part (Background, Facilities, Organisation, Planning, 
Deliverables)

- Financial Part ( Overall price, Detailed price breakdown, Cost for 
follow-on steps)

Full proposal builds on the pre-proposal

- Provision of more detailed information and formal proposal elements 
(e.g. PSS forms)

Pre-proposal

Assessment

Full Proposal

TEB

Contract

GSTP Element 1 Framework Activities: 
Assessments to prepare and de-risk technology developments
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GT17-136TI, Activities to bridge national technology developments
• Framework approved at the February 2018 IPC
• Streamline the transition from a national programme to the GSTP

• accelerate/facilitate ESA procurement perspectives (timeliness, continuity…)
• Provide technical/programmatic advice to ensure quality of national R&D activity 

output and allow for a clear starting point and activity plan for an ESA activity

GT17-137TI, Preparation of enabling space technologies/capabilities
• Framework approved at the April 2018 IPC
• targeted and coordinated development of capabilities in a given ESA Member State or 

across different Member States 
• nominal technology development activities, with typical deliverables
• 8 MEuro envelope, with limit of 500 KEuro per activity
• Support received from 3 participating States (also interest from others)
• First procurements under preparation

GSTP Element 1 - Develop : Frameworks
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GSTP Element 2 “Make”

Objective: offer to industry a mechanism for submitting at any time unsolicited 

proposals for market-oriented technology activities. A realistic business plan to be 

included – customer well identified (not only ESA projects)

Funding schemes:

Permanent call open in EMITS (AO7935)

90 activities now ongoing cover a broad range of products from component to systems 

level

SME Non SME Research Inst. & 
Universities

TRL <= 5 Up to 75% Up to 75% Up to 100%
(<30% total)

TRL > 5 Up to 75% Up to 50% Up to 75%
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GSTP Element 2 “Make”
An Outline Proposal shall describe the:

1. Product and Technology, 2. Business Opportunity, 3. Target 

Users/Customers, 4. Market Potential, 5. Competition

6. Financial  Indicators (Project Costs, Product Cost/Price, 

Revenues/Profits, 7. Value Chain, 8. Market Introduction Plan

9. Activities (technical work, deliverables…)

The following content for a Full Proposal

A. Cover Letter 

B. Executive Summary

C. Business Plan 

D. Technical Proposal 

E. Management and Administrative Proposal

F. Implementation Proposal 

G. Financial Proposal 
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GSTP E2 “Make”: Status of activities
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GSTP Element 3 “Fly”

• In-orbit Demonstration of technologies and products

• Target TRL is 7-8 (FM is qualified and integrated in the final system ready for flight)

• Essential for products requiring flight heritage for commercial customers

• Development and consolidation of capabilities in Member States

• Does not include technology development (shall be Element 1)

• Flight opportunities are identified with ESA projects and launchers, with National 
agencies and with primes, and with commercial missions.

• Framework (accommodation studies): instrument developments, technology maturation
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GSTP Element 3 “Fly”

Subject Number of
awarded
activities

Missions studies 8
Platform

Demonstration
Missions

7

Payload
Demonstration

Missions

2

Operations
Demonstrators

1

Examples of ongoing activities

- OPS-SAT

- GOMX-3 In-orbit Demonstration (IOD)

- GOMX-4B In-orbit Demonstration

- Cold gas propulsion system IOD

- VIRSI IOD

- Mission for IOD of small Hall Effect Thruster

- RadCube IOD mission implementation
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GSTP: PROBA–3
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Slovenian involvement in GSTP

Three activities are currently being procured or being executed:

G61A-036QT Assessing the use of Advanced Manufacturing to improve and 
expand space hardware capabilities

GT1G-003SW EGS-CC Bus Adaptation

GT17-121ED Space Rated Microcontroller Softcore Product Development
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ESA External website:  Shaping the future

http://www.esa.int/Our_Activities/Space_Engineering_Technology/Shaping_the_Future

General information on the TRP 
and the GSTP programmes

Main achievements within 
technology programmes

Contacts with the Team
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GSTP on the ESA web pages
GSTP annual reports available on-line: 

https://esamultimedia.esa.int/docs/GSTP/GSTPAnnualReport2016.pdf
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Space Engineering & Technology Final Presentation Days

 Advertise the achievements of the ESA technology programmes, 

 Disseminate the results from recently completed R&D technology 
activities to a diverse and wide audience,

 Cover a broad range of technology developments from different 
technical competence domains,

 Bring together technology experts from European Industry, 
Academia and ESA to discuss Space R&D,

 Provide a forum for participants to share their views on R&D 
directions, strategies, technologies and investments.

The last Space Engineering & Technology Final Presentation Days 
were held in June 2018 (ESA/ESTEC)

The next SET-FPD event is scheduled for November 2018 with focus 
on Exploration related technologies
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GSTP 25th Anniversary - 11th-12th October 2018

It will be a good opportunity to discuss together 
about:

o GSTP Technology impact on mission enabling, 
innovation, competitive, non-dependence

o Continuous improvements in cooperation 
among ESA industries

o Incentive to SMEs participation in GSTP 
through competitiveness and sustainability

o Technology Challenges of the future

Hosted by Portuguese Space delegation (FCT) in The Pavilhão do 
Conhecimento, in Lisbon, GSTP Team will be pleasured to celebrate with you 
25 year of growth and success in Fostering & Sustain European Technology 
development.
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Final notes…

TDE WP 2019-2020 in preparation

GSTP Structure:

• Element 1:

• 3 ‘Compendia’ of activity ideas are published for your consultation and for discussion

• Workplan with over 400 activities (running/in procurement)

• New framework activities:

• E.g. Assessments to prepare and de-risk technology developments

• Element 2: Announcement for market oriented opportunities EMITS (AO7935)

• Element 3: In-orbit demonstration

GSTP Dissemination and promotion:

• Shaping the Future Website, GSTP Annual Reports

• Space Engineering & Technology Final Presentation Days

• GSTP 25 Years Event - Lisbon 9th-10th October 2018
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LeoPCDU Evolution Engineering Model (EM) in the 
range <1kW for Earth Observation & Science
Contractor name: 
Airbus DS Crisa (ES)

Budget: 200 KEuro
Duration: 15 months

Background and justification
This activity aims at extending the competitiveness of the already consolidated LeoPCDU product for missions 
in the range of < 1 kW, fully in line with the market requirement trends and the evolution observed in the 
products of our competitors. The idea behind this modularity is to get the optimum PCDU architecture from 
the recurrent cost, electrical, mechanical, and thermal behavior points of view, as well as an optimum and 
modular easy to manufacture concept, easy to repair in case of need

Objective
To develop a reduced version of a new Power Conditioning and Distribution Unit intended to serve the needs 
of spacecraft with power requirements in the range of ~500W to < 1 kW.

Achievements and status
An Engineering Model has been manufactured for design validation. The EM unit has been tested including 
E&F, ESD & EMC tests. 

Benefits (vs expectation)
The results of this activity consolidate our position as PCDU supplier for low to medium power mission - 5 
LeoPCDU-EVO.

Next steps
EM Thermal Test in reduced temperature range and PFM MAIT to complete the PCDU product qualification.

Initial TRL
2

Current/
5

Final 
5

and/or Target TRL
9 (MERLIN mission by 2019)
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Adaptive deformable mirrors for space instruments
Muenster Univ. of Applied Sciences 
(Germany)

Budget (830 kEuros incl. CCN) Duration (48 months 
incl. CCN)

Background and justification
As increasing needs for higher resolution for both Science and Earth Observation optical payloads demand
larger primary mirrors, Active Optics constitutes an enabling technology for future large missions,
correcting issues linked to manufacturing, integration, commissioning, thermo-elastic variations. The
development of space-compatible deformable mirrors is a crucial building block of future active correction
loops.

Objective 
Develop a deformable mirror prototype for space instruments, able to correct typical aberrations introduced 
by space conditions (gravity release, thermo-elastic deformation, etc…) for future large aperture 
instruments, and potentially sustaining high power laser flux (for LIDAR applications).

Achievements and status
Within this activity, a deformable mirror design was successfully implemented, allowing a large and 
accurate wavefront correction range. Prototype tests demonstrated as well the robustness of the design to 
thermo-vacuum conditions (incl. cryogenic), radiations, laser flux and mechanical loads. 

Benefits (vs expectation)
This deformable mirror constitutes an ideal candidate for a  pupil-conjugate corrective element inside an 
active correction chain for a large primary mirror.   

Next steps
A followup R&D activity aiming at further improving the maturity of the design (e.g. piezo material 
characterization, drift mitigation strategies, updated structural model) is currently under discussion.  

Initial TRL
2

Current/
-

Final 
4 

and/or Target TRL
-
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Advanced Particle Filters
NanoSpace (Sweden) Budget: 400 + 400 (co-funded) keuro

Duration 48 months

Background and justification
This project set out to develop a range of advanced particle filters suitable for satellite propulsion applications. 
The idea was to utilize the extremely precise manufacturing processes available from Micro-Electro-Mechanical 
System (MEMS) technology to manufacture ultra-precise particle filters with absolute rating between 2 and 20 
micron.

Objectives 
The objective was to develop a family of filters up to TRL-8 suitable for both high pressure gaseous feed 
systems as well as liquid propellant feed system using hydrazine, MON/NTO, and various “green propellants”.

Achievements and status
The outcome of this project was very successful in the sense that all filter variants increased their Technology 
Readiness Level (TRL) from the starting point.
One of the filter designs has even reach the first flight and is thus at TRL-8. 
The most challenging application is in a chemical propulsion system for a typical telecommunication satellite in 
GEO. For this filter design TRL-5 was reached, but this development is continuing within ESAs Artes program 
and a fully qualified filter is expected to be ready in 2017.

Benefits (vs expectation)
This project has brought some new products to the market and others will follow after the next step. These are
novel European, ITAR free products.

Next steps
Next step is finalise the development also for the very demanding telecom segment

Initial TRL 
3

Current/
5-8

Final 
8

and/or Target TRL
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