
67th International Astronautical Congress (IAC), Guadalajara, Mexico, 26-30 September 2016.  
Copyright 2016 by European Space Agency (ESA). Published by the IAF, with permission and released to the IAF to publish in all forms. 

IAC-16-A3.1.2 
 

Engaging the Private Sector in Space Exploration – An ESA Approach 
 

Bernhard Hufenbacha*, Andreas Borggräfeb, Leopold Summererc, Elisabeth Sourgensd,  
Luca del Montee, and Veronica La Reginaf  

 
a Head of Strategic Planning and Outreach Office, Directorate of Human Spaceflight & Robotic Exploration, 
European Space Agency, Keplerlaan 1, 2201 AZ Noordwijk, The Netherlands 
b Research Fellow, Directorate of Technical & Quality Management, European Space Agency, Keplerlaan 1, 2201 
AZ Noordwijk, The Netherlands   
c Head of the Advanced Concepts Team, Directorate of Technical & Quality Management, European Space Agency, 
Keplerlaan 1, 2201 AZ Noordwijk, The Netherlands 
d Senior Policy Analyst, Directorate of Human Spaceflight & Robotic Exploration, European Space Agency,  
8-10 Rue Mario Nikis, 75015 Paris, France 
e Space Economy Manager, Directorate of Industry Procurement. & Legal Services, European Space Agency, 8-10 
Rue Mario Nikis, 75015 Paris, France 
f Marketing & Business Developer, HE Space Operations B.V., Huygensstraat 44-2A, 2201 DK Noordwijk, The 
Netherlands 
* Corresponding Author (bernhard.hufenbach@esa.int) 

 
Abstract 

 
ESA launched in 2015, through a Call for Ideas (CFI), a process for setting-up strategic partnerships with the 

private sector to facilitate the implementation of its exploration ambitions, and to foster growth and competitiveness 
of the European space and non-space industrial base. The approach positions ESA as partner of private sector 
initiatives in the field of space exploration, in line with the ESA Strategy for Space Exploration adopted in 2014.  
 

Eight of the 60 partnership ideas submitted in response to the first call have been selected to enter into a pilot 
phase to demonstrate their programmatic & technical feasibility, to consolidate the business plan and partnership 
model, and to prepare the implementation of the full partnership. 

 
The range of ideas is broad and includes applications, products, and services related to utilisation of the 

International Space Station (ISS), post-ISS Low Earth Orbit (LEO) exploitation, lunar exploration, and ground 
analogue tests. Each partnership offers opportunities for additional partners, interested users and potential customers, 
to participate in the partnership development and/or benefit from the final products and services. With these 
partnerships ESA aims to nurture the gradual establishment of private sector services led by European companies for 
LEO exploitation, strengthen the competitiveness of European industry in providing exploration enabling services at 
global level, stimulate R&D and integrate innovative solutions into ESA space exploration missions; and foster 
innovative approaches for inspiring and engaging the public. ESA also explores, together with its private sector 
partners, opportunities for leveraging on innovative funding sources (crowd funding, sponsorship, prize schemes) for 
advancing the implementation of the partnership ideas. 

 
This paper describes the overall rationale and approach of the initiative and reports on the progress achieved. 

 
Keywords: Commercial Partnerships, Call for Ideas, ESA, Private Sector, ISS, LEO Exploitation  
 

 
1. Introduction 

The commercial partnerships’ initiative started in 
March 2015 with the ESA Call for Ideas (CFI) “Space 
exploration as a driver for growth and competitiveness:  
opportunities for the private sector” [1]. The purpose 
was to assess the interest of the private sector in Europe 
in implementing the Agency’s Space Exploration 
Strategy [2] in novel ways, where ESA would position 

itself as a business partner and not as a classical 
procurement agency.  

The commercial partnerships selected through this 
Call are based on private sector initiatives, sustained by 
a viable business plan and leading to the provision of a 
service or delivery of products where the Agency might 
be one of the potential customers or users. Commercial 
partnerships enable new opportunities for ESA to 
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leverage on private sector investments and risk sharing, 
and to contribute to strengthening the economic 
dimension, hence, sustainability of space exploration. 
For this reason, some of the partnerships ideas, once 
matured, will also focus on establishing potential Earth 
application spin-outs, enabled by developing products 
and services that will serve both future space 
exploration missions and the global economy.  

ESA’s role in these commercial partnerships is to act 
as a business partner in developing new services or 
product offers on the basis of a non-exchange of funds 
principle, where the Agency provides technical support 
and reviews, business development support; can co-fund 
technology development based on common interests, 
and grant access to ESA ground- and space-based 
facilities. ESA may also, in some instances, be a 
customer of the services or products developed, 
provided that the offer is competitive and/or will create 
unique and new opportunities not available from other 
sources. 

The present paper describes the rationale for ESA to 
develop commercial partnerships in support of space 
exploration, the consolidated end-to-end process leading 
to the implementation of the ideas selected, and the 
opportunities created for additional partners, interested 
users, and potential customers. In Section 2, the goals 
and objectives for ESA to establish innovative partner-
ships in Europe are recalled briefly. In Section 3, the 
solicitation and evaluation process of ideas received in 
the frame of the CFI is described as well as the 
following step, namely the implementation of a pilot 
phase that focusses on the maturation and evaluation of 
each commercial partnership. This paper also reports on 
the status of the commercial partnerships currently in 
the pilot phase and the broad range of opportunities 
created for participation (Section 4). Since business 
development is essential for this initiative, Section 4 
also highlights some of ESA’s innovative marketing and 
outreach solutions, and related events in support of the 
overall initiative. The paper concludes with the outlook 
and the next steps to come. 
 
2. Rationale for ESA to develop commercial 

partnerships 
The primary goals of the CFI for ESA are to assess 

the interest of the private sector in Europe in 
contributing to the Agency’s space exploration strategy, 
to foster private initiatives that leverage on innovative 
applications and services related to space exploration, 
and to nurture a terrestrial global market for services 
and products developed in the frame of this initiative.  
ESA intends to position itself as a partner with the 
private sector to facilitate the realisation of these goals.  

 
When initiating the CFI, the Agency envisaged that: 
 

• ESA and the private sector would work in 
cooperation, each investing its own resources, 
expertise and skills; 

• ESA and the private sector would exploit the 
partnership to their mutual benefits, relying on 
clear and mutually agreed objectives; and 

• ESA’s cooperation with the private sector could 
lead to products or services with commercial 
viability prospect in the long term. 

 
The initiative has led to 60 partnership proposals 

that ESA received in response to this first call, of which 
8 have been selected for a pilot phase.  
 
3. Solicitation, Evaluation, and Implementation 

Process of Commercial Partnership Ideas  
Each partnership idea is evaluated by an ESA inter-

directorate panel of experts, following one or several 
consultation meetings where companies or consortia 
have been invited to present their detailed proposal. In 
particular, the technical feasibility of the concept, the 
expected role of ESA in the partnership, initial elements 
of their business plan, as well as to report on progress 
achieved since the submission of the initial idea. Those 
consultation meetings were paramount for ESA to better 
assess the viability of the partnerships proposed. The 
process of Solicitation & Evaluation for each 
partnership idea is highlighted in Fig. 1 (top).  
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Fig. 1. ESA Commercial Partnerships for Space 

Exploration - Evaluation and Implementation Process 
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Each pilot phase between ESA and the selected 

private sector partner(s) is governed by a Memorandum 
of Understanding (MoU) and follow the same process of 
maturation and evaluation, in order to identify their 
potential for a transition into a subsequent Commercial 
Partnership Implementation Phase.  The scope of the 
pilot phase is to assess the technical and economic 
feasibility of the partnership idea, as well as its 
programmatic and strategic relevance for ESA and its 
Member States including potential socio-economic 
benefits. Since ESA is a partner in each pilot project 
instead of a procuring customer, each partnership 
assessment is, in parts, commissioned to an external 
independent entity.  

The individual elements during the pilot phase, 
grouped in four main categories, are the following: 
 

• Technical Review (TR), evaluating the overall 
technical feasibility of the developed 
infrastructure, product, or service, as well as 
demonstrating the technical maturity of all 
components.  

 
• Business Review (BR), addressing the viability of 

the business plan, its programmatic 
implementation feasibility, and the balance of 
partner contributions in the proposed partnership 
model. 
 

• Independent socio-economic benefit assessment. 
Four main impact categories are considered: 
economic impact, including space (i.e. associated 
to space applications) and non-space (i.e. 
associated to potential terrestrial spin-offs and spill 
overs), social impacts, environmental impacts, and 
strategic impacts. Each partnership idea is 
analysed through a dedicated independent case 
study utilising a standardised impact assessment 
framework. 

 
• Development and Approval of Partnership 

Agreement. Subsequent to the successful 
completion of the TR and BR, ESA and the private 
sector partners initiate the development of the 
committing Partnership Agreement. 
 
ESA is open to continue receiving ideas from the 

European space or non-space private sector for 
additional partnerships ideas with commercial partners. 
In order for ESA to continue this initiative, new 
proposals can be submitted to strategic.planning. 
office@esa.int. To this end, ESA has established a 
continuous open call. Hence, an updated version of the 
Call was posted on 25 July 2016 (Error! Hyperlink 
reference not valid., in the News section), and 

published also on the ESA business portal 
(http://www.esa.int/About_Us/Business_with_ESA/Bus
iness_Opportunities/Partners_for_Space_Exploration). 
ESA will apply the same process of solicitation and 
evaluation to new ideas as during the first publication of 
the CFI.  
 
4. Business Development Support  

The role of the space agency in the business 
development activity is primarily to boost the reliability 
of the endeavour from a technical, political, and socio-
economic point of view. The Agency is a well-known 
partner for doing space-based activities in the 
international arena. In addition, the Agency acts as a 
catalyst of the political engagement of ESA Member 
States. Those are getting more and more sensitive to the 
current ecosystem of ‘Space 4.0’ where, in the case of 
Space Exploration, a transition from a government-run 
laboratory in orbit (ISS) to an increasingly 
commercially driven human spaceflight economy 
(SpaceX, Orbital ATK, SNC, etc).  

In order to establish marketable commercial space 
exploration initiatives and to boost the spill-over effects 
in terms of socio-economic growth, job creation, and 
added welfare, it is paramount to assure at least three 
dimensions: 

 
• Marketplace dynamics of supply and demand must 

exist; 
• The overwhelming reliance on governmental 

demand and public procurement must be 
transitioned into a market where industry and other 
private sector demands are the primary market 
forces; 

• The benefits management from these endeavours 
shall be driven in a continuous, effective, and fair 
manner. 
 

The accomplishment of these three points requires a 
comprehensive business development strategy, in which 
the Agency has a crucial role. In particular, this effort 
will enable the Agency to enlarge its scope from the 
stand-alone space field of knowledge and technology to 
several other fields providing research and dem-
onstration outcomes (microgravity experiments, 
radiation exposure tests, etc.) and to perform new space 
applications (e. g. orbital robotics, orbital services pro-
visions, etc.).  

The business development strategy for these 
purposes needs to be jointly elaborated with the private 
corporations to enable them in order to reach new 
potential demands (mainly non-space ones).  

The European space industries have performed most 
of their activities for space and defence purposes within 
a governmental procurement frame [3]; thus their 
business footprint is just nowadays emerging in non-
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space market sectors (e.g. materials, pharmaceutical, 
chemical, bio-engineering, nano-technology, oil & gas, 
etc.). On the other side, the Agency does not have a 
direct mandate to perform activities outside the space 
domain. For these two reasons, there is a huge need of 
stimulating a market demand related with Space 
Exploration. In this case, the Agency held brainstorming 
activities with space and non-space actors (e.g. ESA 
Brokers of the Technology Transfer Programme Office, 
Satellite Application Catapult, Mymicrogravity, etc.)  in 
order to agree on potential ways forward. From these 
activities, the following points have been elaborated to 
stimulate demand: 

 
• Build a show cases to raise awareness of 

microgravity / space exploration’s benefits; 
• Establish a clear policy frame (access, pricing, 

delivery) and; 
• Elaborate the Minimum Value Product of the 

commercial offers.  
 
For these reasons, ESA and the private sector 

partners are organising a number of additional events, 
primarily aimed at backing partnership related business 
development activities. Key events may include: 
 

• Supporting outreach actions to communicate the 
value of ESA’s commercial partnerships, e.g. 
through the organisation of events such as the 
Space for Inspiration meeting, 14-15 Sept 2016 
London. This event aims to unlock Space 
exploration to non-space actors (e. g. energy, food 
& resources, healthcare) ; 

• Finding new users via workshops and users 
‘platforms by theme (e.g. close habitat, healthcare, 
etc.) or B2B activities with the main players (large 
corporations) through a systematic activity labelled 
“Innovation exchange” where people from 
different backgrounds and fields work together in 
splinter session to elaborate synergies and 
common activities; 

• Expanding the partnerships by matching users and 
funders as well as users and implementation 
partners. For this purpose, ESA also partners with 
business accelerators and maintains a network of 
brokers throughout Europe. 

• Industrial days to help the commercial partner to 
consolidate the industrial consortium on the 
private sector side; 

• ESA internal workshops to assess ESA stakes and 
utilisation interests in order to inform the 
development of an appropriate partnership model; 

• Workshops with ESA Delegations to provide full 
visibility to the partnership scope and resulting 
opportunities to Member States. 

 

Furthermore, ESA and the industrial partners 
conveyed in playing a role at global level satisfying the 
needs of countries with current limited space 
capabilities (heritage, know-how, infrastructures, 
industrial skills, etc.) and/or even without a space 
agency, which the typical counterpart of ESA. To raise 
awareness of the current commercial partnerships, ESA 
jointly with other partners (IAF, OH, Airbus, Space 
Applications Services, SSTL, RHEA) organise an IAC 
workshop as panel discussion on 28 September 2016, 
from 11.00 to 13.00 local time (location tbc, please 
consider the on-site announcement). The workshop 
“ESA Commercial Partnership Initiatives for Space 
Exploration: Entrepreneurship for Physicists and 
Engineers from emerging and experienced space 
nations” aims to bring together ESA representatives, 
representatives from private enterprisers leading the 
ESA Commercial Partnership Initiatives in order to 
propose new opportunities satisfying the needs of 
physicists and engineers. The stakeholders involved in 
this workshop will discuss the following points: 
 

• current interests and concerns in space exploration 
and beyond, 

• inception of space exploration to a broader 
community of actors and/or users; 

• interaction between demand and supply in the field 
of space exploration, and  

• Need of building an innovative network scheme 
for future business opportunities. 

 
The objectives of this workshop are to introduce to 

scientists and engineers from various space nations the 
current process of innovation, and commercialisation of 
a product/services related to space exploration from a 
commercial private perspective. The goal is to promote 
the current value propositions of the ESA Commercial 
Partnerships for Space Exploration to new customers – 
e. g. scientists, academia, and key-stakeholders from 
emerging space nations. 

Apart from these initial activities, the agency is 
elaborating a business development plan to enhance the 
European business ecosystem for Space Exploration in a 
continuous way. This will make the European market 
place attractive for new comers and related innovative 
commercial offers in the long term. There are two 
models under discussion: 
 

• A central commercial catalysing hub, operated 
under supervision of the agency, serving the 
customer acquisitions needs of all the partnerships 
in place; 

• A diversified customer acquisition measure per 
each partnership. 
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The main trade-offs between the two schemes are in 
terms of effective benefits (the first scheme saves 
resources for the commercial partners and the second 
one is more customised) and branding outcomes (the 
first one helps the Agency to enlarge its visibility in this 
domain and it delivers a commercial oriented approach 
of the agency’s operations; the second one offers only a 
backed brand to the Agency). 

Each partnership offers a diverse range of 
opportunities for participation, both during the 
development phase and during the operational phase of 
the final products and services in space and on ground. 
These opportunities - for additional partners, interested 
users, potential customers - as well as the status of the 
commercial partnerships are presented in the next 
section. 

 
5. Status of Commercial Partnerships and 

Opportunities for Participation 
Until February 2015, eight of the ideas received 

were selected for a pilot phase. Out of the ideas 
selected, three commercial partnerships relate to the 
development and operations of private-sector owned 
ISS payload facilities; one to promoting commercial 
utilisation of existing Columbus payload facilities; one 
to the operations of a post-ISS infrastructure; two to the 
provision of lunar exploration related services, and one 
to a service for advancing ground-based R&D of 
exoplanetary environments. The current status of the 
pilot phase implementation for the eight selected ideas 
is highlighted in Table 1. Besides showing the name of 
each partnership idea and the corresponding private 
sector partner, the table also includes the thematic area, 
the kick-off month, and the current status of each pilot 
phase. A detailed description of the content and 
background of each partnership idea is provided in the 
following.  
 
5.1. Optimisation of ISS Utilisation, Airbus DS (D) 

As partners, ESA and Airbus DS aim to provide a 
complete experiment service with access to advanced 
ESA-owned, Airbus-developed research facilities on the 
International Space Station to commercial customers in 
scientific and industrial domains. This partnership could 
provide commercial access to ESA’s research facilities 
while offering minimal-risk for ESA to commercialise 
the International Space Station. The two facilities of 
particular interest initially are the European Modular 
Cultivation System (EMCS) and Biolab (Fig. 2). 
 
Objectives  
The currently developed partnership foresees the 
execution of one industry-led experiment per year in 
each facility, while reducing the lead time to flight to 
less than a year by using flight-certified design and 
hardware. The aim is to establish commercial 

opportunities on the ISS on that would attract new 
European industrial customers to the space industry.  
 
Table 1 - Commercial Partnership Status 

Partnership 
Topic 

Partner Thematic 
Area 

MoU 
signed in 

Status 

Pilot Phase     

Optimisation of 
ISS Utilisation 

ADS-
Bremen 

(D) 

ISS 
Exploitation  Preparing pilot 

phase 

Bartolomeo - 
Commercial 
External 
Payload Service 

ADS-
Bremen 

(D) 

ISS 
Exploitation May 2016 

TR completed, 
BR under 
preparation 

ICE Cubes  SAS (B) ISS 
Exploitation May 2016 

TR completed, 
BR under 
preparation 

TELDASAT SAT4M2
M (D) 

ISS 
Exploitation  Preparing pilot 

phase 
Dream Chaser 
for European 
Utilisation 

OHB (D), 
Telespazio 

(I) 

Post-ISS, 
LEO 

Exploitation 
June 2016 Preparing TR 

Commercial 
Moon Transport 
Capability 

ADS-
Bremen 

(D) 

Lunar 
Exploration  Preparing pilot 

phase 

Lunar 
Communication 
System 

SSTL, 
Goonhilly 

(UK) 

Lunar 
Exploration June 2016 Preparing TR 

Environmental 
Simulation 
Chamber 

OHB (D) R&D 
 Preparing pilot 

phase 

TR: Technical Review, BR: Business Review 
  

 

 
Fig. 2. Canadian astronaut Chris Hadfield conducting 

routine maintenance on Biolab in ISS Columbus. 
Related partnership idea ‘Optimisation of ISS 

Utilisation’ envisaged by Airbus DS (D)  
 
Benefits  
It is envisaged to increase the European research 
presence on the space station and the return on 
investment for ESA by increasing European 
experiments and facility use. The idea constitutes a low-
risk opportunity for ISS commercialisation and shall 
enhance the competiveness of European industry by 
having product and process testing in microgravity for 
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patent applications. This would result in a positive 
impact on the public perception of ESA’s achievements 
and the benefits of space research to the European 
community.   

 
Partnership opportunities 
Airbus DS intends to provide the overall program 
support for interested customers from the private sector, 
especially from the non-space industry. A streamlined 
end-to-end process with reduced costs shall relax the 
entry barrier for company R&D in microgravity. The 
customer support would address the management of 
individual experiments, including translation of 
scientific objectives into mission requirements, 
hardware, ground testing, mission planning and 
execution. 

 
5.2. Bartolomeo – Commercial External Payload 

Service, Airbus DS (D) 
Airbus DS, supported by Teledyne Brown 

Engineering, proposes to operate an unpressurised 
platform on the International Space Station to host 
external payloads. The platform would be installed 
outside ESA’s Columbus space laboratory in 2018 
offering an unconstrained view of Earth and space, and 
provide stable pointing to the instruments, aiming at 
enabling many mission types at competitive prices. 
Bartolomeo would be a sustainable service for European 
users to run missions at low cost quickly. 
Bartolomeo would attract new commercial users to the 
International Space Station as companies could piggy-
back off existing resources to reduce cost. Bartolomeo 
is planned to be operated in partnership with ESA and 
NASA to cover launch and installation of the platform 
including power, data, and crew resources for payloads 
throughout the service. 
 
Benefits  
Bartolomeo would contribute to achieving goals defined 
in ESA’s Space Exploration Strategy by supporting 
technology demonstrations and testing in space. 
Bartolomeo provides European organisations and 
companies with the opportunity to conduct missions 
quicker and at lower cost for science as well as offering 
advanced instrumentation and technology testing. It 
would support competitiveness and growth especially 
for partners who are inexperienced in using the ISS for 
their business. 
 

 
Fig. 3. Impression of the Bartolomeo – Commercial 

External Payload Service platform outside Columbus, 
Airbus DS (D)  

 
Partnership opportunities 
The unobscured view of Earth (nadir) and space (zenith) 
from Bartolomeo in approximately 400 km orbit altitude 
would enable high quality imaging with cost-efficient 
instrumentation. Teledyne Brown Engineering's 
MUSES gives line-of-sight pointing and stabilization 
capability to Bartolomeo hosted payloads. The 
platform’s capabilities would open up a diverse range of 
opportunities for users and customers: remote sensing, 
atmospheric research, astrophysics and space weather 
research, in-orbit testing, and material science.   

 
5.3. ICE Cubes, Space Application Services (B) 

The International Commercial Experiment Cubes 
service would provide rapid, simplified, low-cost access 
to the International Space Station. The cubes would be 
small replaceable experiment boxes that customers 
could use to place their experiments under micro-
gravity space conditions (Fig. 4). Once installed the 
experiments would be conducted in the cubes and 
controlled or monitored from ground. The ICE Cubes 
service would increase exploitation of the ISS and 
enable access for new users on a commercial basis. 
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Fig. 4. The International Commercial Experiment Cubes 
service facility, to be installed in ISS/Columbus, Space 

Application Services (B) 
 
Objectives 
The partnership consists of bartering ISS Columbus 
resources in exchange for services, without exchange of 
funds. The cubes would be installed and have access to 
the resources in Columbus (power, data up/downlink, 
crew time to replace cubes). In return, ESA could access 
the facility for free to run small ESA-developed 
payloads. The initial development programme is fully 
funded with support from the EU Framework 
Programme Horizon 2020 – and started in June 2015. 
The launch readiness is planned for the end of 2017. 
 
Benefits 
ESA can immediately accommodate small experiments 
in the fields of science, education and technology 
development in ICE cubes, which provides access to the 
forthcoming Multi-Purpose Communication Computer 
system (MPCC). This commercial service could allow 
access to a large number of users, previously excluded, 
such as educational institutions, small or medium 
enterprises and research and development organisations. 
This would fuel an increase in innovation, scientific 
research and technology development on the 
International Space Station. 
 
Partnership opportunities 
Space Applications Services develops and maintains the 
flight system and the ground segment, and aims to 
provide user support during the experiment 
development and the operational phase. Especially 

small companies, university research groups, and 
national research institutions (including developing 
countries) would benefit from reduced cost to access 
microgravity conditions with shorter lead times. This 
opportunity includes the return of flown experiments to 
the customer’s laboratory.   
 
5.4. TELDASAT, Global machine-to-machine 

communication system, SAT4M2M (D) 
SAT4M2M in partnership with ESA is planning 

the development of a system prototype on the ISS called 
TELDASAT to demonstrate global satellite-based 
“machine-to-machine” (M2M) data services, Fig. 5. It 
shall enable future space-based infrastructure 
monitoring such as large-scale electricity grids in 
remote areas by connecting millions of sensors around 
the globe as an Internet of Things (IoT).  

The partnership shall enable the technology 
demonstration and system verification of TELDASAT 
via the ISS, based on the past Global Transmission 
Services (GTS) experiment on the Russian Zvezda 
module in 2004. The SAT4M2M consortium is 
responsible for the design, development and breadboard 
of the payload including a next generation beam-
forming antenna, preparation of ground control and 
sensor device, data service and operation. ESA’s role 
would focus on payload qualification and installation on 
ISS/COL. 

 

 
Fig. 5. TELDASAT, Global machine-to-machine 
communication system and ground applications, 

SAT4M2M (D) 
Objectives 
The partnership shall combine highly-innovative 
developments in coding, communication protocols and 
electronics to allow for a break-through M2M data 
service for global internet of things. Acting as a high-
modular test and demonstration platform, the station 
would be part of an operational system and service in 
the near future. The project would prepare the ISS to act 
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as the future host of a 12-satellite-constellation to open-
up a novel IoT market with several million sensors. 
 
Benefits 
Maturing satellite communication technologies with 
new LTE-5G-based mobile communication standards 
for secure Low-Power Wide-Area (LPWA) by using 
space technology. The new Space Station-based service 
would integrate Copernicus Earth-observation data for 
commercial use and contribute to CO2 emission-cut by 
optimising secure transport and logistics, particularly in 
remote areas. By showcasing the outputs of this large-
scale pilot, Europe would support a move towards 
digitally connected process monitoring, logistics, and 
manufacturing. 
 
Partnership opportunities 
The project would provide a pre-operational commercial 
service for up to one million machine-to-connected 
devices, offering unique benefits for users. Especially 
large wide-spread infrastructures such as pipelines, 
high-voltage power cables, and train tracks that are 
difficult and costly to monitor and maintain. 
 
5.5. Dream Chaser for European Utilisation (DC4EU), 

OHB (D), Telespazio (I), Sierra Nevada 
Corporation (USA) 
This partnership aims to establish European access 

to low Earth-orbit using Dream Chaser (Fig. 6), 
promising to offering fully European space missions 
from start to finish. The Dream Chaser is a free-flight 
Space Utility Vehicle concept for multiple missions: 
scientific research, technology development, and 
operational demos such as in-orbit assembly and repair, 
while proving European capabilities for space 
exploration. It would be part of a pioneering pursuit of 
broader markets and customers, fostering space as a 
major economic opportunity [4]. 
 
Objectives 
The primary objective is to provide affordable, reliable, 
and flexible space services for autonomous European 
access to low Earth-orbit. A full end-to-end mission 
concept using the unique capabilities of the Dream 
Chaser: compatibility with an Ariane launcher and 
landing on runways in Europe for quick payload access. 
The consortium consists of OHB System AG, Germany, 
Sierra Nevada Corporation, USA, and Telespazio, Italy. 
OHB leads the investigation and assesses mission 
portfolios, Sierra Nevada Corporation conducts 
feasibility assessments for the mission scenarios, and 
Telespazio sets up the ground segment for services. 
ESA focuses on the launch vehicle interface, flight 
regulations and landing in Europe. 
 

 
Fig. 6. Dream Chaser for European Utilisation (DC4EU) 
in Ariane 6 fairing (left) and with service module (right), 

OHB (D), Telespazio (I), and Sierra Nevada 
Corporation (USA) 

 
Benefits  
DC4EU plans to offer a low-risk, near-term opportunity 
to establish a European research and development and 
operations platform in space, hereby strengthening 
European competitiveness by enhancing institutional 
and commercial science and technology research. The 
system could allow access to low Earth-orbit also for 
debris removal and satellite servicing. The partnership 
fosters commercial development of space and 
demonstrates capabilities to enable future astronaut 
missions and robotic exploration missions. It would try 
to bring space more directly to the people, inspire future 
generations, and foster a European identity and 
excitement. 

 
Partnership opportunities 
This initiative offers a relatively low-risk, cost-efficient, 
near-term opportunity for microgravity research in LEO, 
independent from the ISS. It aims to establish an 
operational platform in space that allows European 
industry to actively participate in the development and 
manufacturing of the only commercial, reusable, lifting 
body space system presently being developed or in 
existence in the world. In addition, DC4EU would 
provide affordable and regular LEO access for ESA, 
national agencies, research centres and institutions, 
universities, commercial entities, and private users. 
 
5.6. Commercial Moon Transport Capability, Airbus 

DS (D) 
The proposed partnership aims at increasing the 

number of flights to the Moon on a recurring base, 
creating more opportunities for flying scientific and 
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technological payloads (Fig. 7). The idea leverages on 
three principles: 

 
•  The Moon is a key destination identified by ESA 

in its exploration strategy; 
•  By aiming for more missions the costs per mission 

would decrease and open access to the Moon to a 
wider community; 

•  Regular access to the Moon enables ESA’s space 
exploration strategy by fulfilling its four key 
strategic goals: science, economics, global 
cooperation and inspiration. 

 

 
Fig. 7. Commercial Moon Transport Capability, lunar 

lander with payloads, Airbus DS (D) 
 
In a potential partnership, ESA could be in charge of the 
interface to the scientific community in Europe, based 
on its expertise and experience. ESA could also 
purchase payload slots in sets of missions. Airbus DS 
and its partners would be the prime developer and offer 
the transport service in an industry-driven project. 
 
Objectives 
The service shall provide a faster, cheaper, and regular 
access to the Moon by the early next decade. This 
access would mainly target the Moon’s surface at 
different landing sites and mission types but Moon-orbit 
missions with cubesats are also considered. 
 
Benefits  
ESA and Europe could benefit from a low-cost and low-
risk service to the lunar surface through recurring 
missions and in advance sharing of investments among 
broad partnerships. The service would strengthen ESA’s 
role in providing mission opportunities to cis-lunar 
space and to the lunar surface.  
Partnership opportunities 

The partnership also stimulates economic growth by 
opening up markets of logistics to the lunar vicinity and 
to the lunar surface. It would create business 
opportunities for European industry to participate in the 
development of a recurring transport service to the 
Moon. 
 
5.7. Lunar Communication System, SSTL (UK), 

Goonhilly Earth Station (UK) 
Surrey Satellite Technology Ltd (SSTL) in 

corporation with Goonhilly Earth Station and ESA 
propose the development of the first commercial deep-
space data relay mission, using commercial ground 
stations, to provide communications to cis-lunar space 
(Fig. 8). The so-called Lunar Communications 
Pathfinder Mission would deliver customer payloads to 
lunar orbit and provide them with communications at a 
similar level of service as would be expected in low 
Earth-orbit. The system would enable communications 
with the far side of the Moon, its southern hemisphere 
and the Moon’s South Pole. Long-term, SSTL and 
Goonhilly Earth Station aim to establish and provide a 
commercial lunar communications infrastructure.  
 

 
Fig. 8. Lunar Communications System, Pathfinder 

Mission, SSTL (UK) 
 
Objectives 
The main objective is to deliver hosted payloads to 
Lunar orbit and demonstrate high-rate data link, 
including the demonstration of Goonhilly as the first 
ground station in a commercial deep space network. 
Implementation of the system would demonstrate and 
exploit cost-effective access to the Moon using shared 
launches. SSTL plans to act as the mission prime for the 
development and implementation of the space segment 
and procuring launches. Goonhilly Earth Station would 
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provide ground segment infrastructure and facilities. 
ESA could aid the development of the project by 
providing facilities, expertise and technology. Both 
partners would consult with the European and 
international user and customers providing the 
nanosatellites or hosted payloads. 
 
Benefits 
Through this partnership, ESA would have low-cost 
access to the Moon for nanosatellites and hosted 
payloads. Additionally, the systems would be available 
to support other ESA missions to the Moon, increasing 
use while reducing risk. The consortium’s solution aims 
to use systems from ESA’s ARTES telecommunications 
programme as well as nationally-funded programmes. 
 
Partnership opportunities 
The Partnership would enable affordable transport of 
space assets to lunar orbit and communications of these 
assets with Earth, two common barriers to the 
international development and exploration of our local 
solar system. The Lunar Pathfinder missions would 
provide the low cost support infrastructure that allows 
customers to focus on the science and business aspects 
of their missions. The missions would create 
opportunities for low-cost transportation to lunar orbit 
for payloads or small missions and provide commercial 
data relay services to Earth and could be particularly 
attractive to SMEs, research groups, developing 
countries, and for education, inspiration and outreach 
activities.  
 
5.8. Environmental Simulation Chamber, OHB (D) 

Future destinations for robotic and human 
missions provide an environment that is very different 
to our own planet and to what most terrestrial 
laboratories can provide. It is paramount to create 
testing environments that resemble the characteristics of 
the destination as close as possible. The Environmental 
Simulation Chamber (ESC) is designed to provide these 
environments and can be operated in ESA’s Large 
Diameter Centrifuge (LDC) or during parabolic flight 
campaigns. 
 
Objectives 
This partnership shall provide a ground-based 
environmental facility with variables such as gravity, 
pressure, lighting, temperature, and gas composition. 
The system aims to support exploration research topics 
such as biology, physiology on cellular level, 
microbiology, and astrobiology. 
 

 

 
Fig. 9. The Environmental Simulation Chamber (ESC), 

OHB (D) 
 
Benefits  
A first-of-a-kind environmental test facility combination 
and its relevance for exploration and environmental 
research would attract researchers in Europe and other 
countries. It would support ESA’s role as a strong 
partner for space exploration research and development. 
 
Partnership opportunities 
The partners plan to offer their test facilities – OHB’s 
Environmental Simulation Chamber and ESA’s Large 
Diameter Centrifuge and Zero-G parabolic flights as a 
package to researchers, the private sector, and other 
national agencies. The partnership would enable the 
development of common procedures and strategies 
necessary to interact with the market and relevant 
stakeholder communities. OHB intends to offer 
customer support during the experiment development 
and during the experimental campaign of ESA’s 
parabolic flight opportunity or at the LDC at the 
European Space Research and Technology Centre 
(ESTEC), Noordwijk, The Netherlands. 
 
6. Conclusions 

As presented in this paper, ESA is committed to 
participate in the development of a market-driven LEO 
economy. Fully in line with its exploration strategy and 
based on private sector initiatives, the Agency - aiming 
at promoting a broader utilisation of the International 
Space Station for world class science - has developed a 
step-wise approach to partner with private companies 
ready to share risks. Those commercial partnerships are 
also intended to stimulate and foster open technology 
innovation benefiting the implementation of future ESA 
missions to the Moon and Mars. Thus, ESA contributes 
to position European industry as a provider of expl-
oration enabling services at a global level, as illustrated 
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above by the description of the on-going commercial 
partnership pilot projects.   

 
This initiative, fully supported by ESA Member 

States, is currently in its inception and next year’s 
developments with the maturation of the pilot phases 
will have to demonstrate the willingness of all partners 
to share risks as well as benefits, before entering in a 
full implementation phase. Given this, the European 
Space Agency will be in a better position to contribute 
to strengthening the economic dimension of space 
exploration, thereby advancing the sustainability of the 
exploration endeavour. 
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