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3. Publishable Summary 

Important knowledge gaps exist, partly because of the interdisciplinary aspects. The plan considers 
with specific emphasis on the development of joint language, realization of specific works toward 
joint aims, including GIS, laboratory based material processing, 3D printing, design and robotic 
mission aspects together. The presented specific actions (including secondments, joint works, 
round table discussion, conferences, demonstration at industry shows etc.) would provide ideal 
ways to transfer knowledge both inside the members of this project, toward the community, various 
important stakeholders, university students and the public also. 
 
 
4. Introduction/Background 

The knowledge acquired and produced during the ArchiSpace project is important to stakeholders 
both for industry, policy, society and academic partners. The aim is to catalyse innovation and the 
subsequent new business models, advancing economic and growth and for the policy best practices 
supporting decision making. The methodology of the related activities is shaped to maximise the 
flow of knowledge (including ideas, concepts, technology, intellectual properties) between users 
and further beneficiaries beyond this project. This project aims to improve specifically the 
following topics: GIS based evaluation of Moon and Mars relevant analogue sites on the Earth (raw 
materials types for on-site building, transport logistics and site access, site dependent conditions for 
habitat localization), laboratory evaluation of building materials and processes (grain scale 
characteristics, mineral composition, exploitation possibilities, 3D printing tests), design aspects 
(optimized habitat characteristics for working on the Moon and Mars, adaptation to regolith usage, 
cementation and hardening from local resources, heat insulation capabilities), mission relevant 
aspects (technology relevant findings for Artemis NASA-ESA project and other future robotic 
missions).  
 
The objectives of this deliverable are: 
1. Define key terms of the planned ToK Methodology. 
3. Identify any gaps regarding knowledge transfer and means and methodology. 
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4. Analyse and prioritise the Knowledge Outputs. 
5. Identify potential end users and target audience. 
6. Outline a plan for carrying out and measuring Knowledge Transfer. 
7. Predict and assess its impacts to be achieved from the ToK activities 
 
 
5. Methods 

Mechanism for the dissemination of results, communication with stakeholders (space technology 
companies, architectural companies, related research institutes and universities in EU countries, 
among them project leaders, managers, as well as engineers and scientists also) and the 
maximisation of impact are planned according to the following. The ToK plan contains to gather 
knowledge and develop how to organize the information transfer, overview relevant stakeholders, 
including who’s impacted, what resources are required, type of information to capture, and also 
consider potential risks.  
 
 
6. Results 

6.1. Defined objectives: 
● establish the background of current knowledge on overlapping topics of science and building 

aspects of habitats beyond the Earth and at extreme Earth locations 
● develop produce synergic aspects of planetary science, engineering activities and extreme 

analogue locations on the Earth in the form of joint publications 
● identify potential users, community and audience who are interested to receive innovative 

aspect expected to produce ArchiSpace project, reach them and present the findings for them; 
specifically identify the knowledge gaps and needs of persons and organizations interested in 
using local raw materials on the Moon and Mars as well as the simulation activities on the 
Earth) 

● implement methods to involve the above listed audience at conferences, industry shows, 
university courses, specific trainings and various online activities 

● publish reference documents that could be used both for Earth based applications in the 
industry sector and for SMEs, while present specific reference documents for space agencies, 
especially ESA and NASA on the mission relevant applied aspects of regolith processing and 
building methods. Reference documents should also support to overcome barriers, including 
linguistic ones (clarify technical terms used by different communities), supporting personal 
interaction possibilities between scientists and engineers (organize joint meetings and co-
locations), apply methods developed and previously used only separately for different domains 
(space science related methodologies are rarely used in building industry, and vice versa) 

 
6.2. Key terms of the planned ToK (where mixture of the following separately listed topics could 
also happen): 
● joint activities supporting ToK will consist of:  
▪ definition and improvement of the common “language” for the joint work between architects, 

engineers, geologists and space scientists 
▪ joint research: GIS analysis of target sites, evaluation of planetary relevance, connections 

between engineering – architectural – science topics  
▪ secondment realization (joint work, sharing methodology, round table discussion) 
▪ joint delivery / publication compilation (ToK between participants and for persons outside 

the project) 
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▪ trainings and conference splinter sessions (ToK toward outside the project) 
▪ knowledge transfer focusing on methodology (round table discussions toward specific 

documentation of methodology and development of joint language) 
▪ production of new knowledge (results from field sites survey, analysis of regolith there, 

including the understanding of basic differences between the regolith of Earth, Moon and 
Mars, calculations on habitat production, design evaluation, discussion to achieve findings on 
analogue site properties and planetary relevance) 

▪ strategic knowledge gap: identification, closing them by new results and ToK 
 
6.3. Gaps regarding knowledge transfer, means and methodology (list of already known aspects 
which would be completed and enlarged during the project progress, and corresponding 
deliverables in brackets): 
● poor knowledge of field site’s architecture relevance: local materials, building logistics, design 

adaptation to local conditions (D1.1, 2.1-2.3) 
● poor knowledge in optimizing of habitat construction process at analogue sites and also for 

Moon and Mars including excavation, cementation, stability (D3.2-3.4, D4.3) 
● definition of key terms for the joint language of architectural design and planetary aspects 

(D6.5, D8.1) and information on how analogue materials drive habitat design (D1.4, D5.1) 
● how localization, distances and logistical aspects influence construction, robotic mission aspects 

(D1.2) 
 
6.4. Analyse and prioritise the Knowledge Outputs will focus on the following main aspects: 
● provide new aspects of the connections and interactions between planetary science and 

architectural aspects 
● optimize design drivers using planetary relevant analogue sites and the conditions there 
● discuss test cases and experiences focusing on practical aspects 
● prioritization will follow the preference to provide 1. ToK between participants of different 

domains (interdisciplinary aspects between architects, Earth and planetary scientists), 2. ToK 
between the project group and the related communities, 3. ToK relate to strategic findings 
between this project and stakeholders, space agencies plus technology companies, 4. ToK of 
project for outreach and toward education 

 
6.5. Identify potential end users and target audience: 
ESA, NASA and further space agencies considering aspects of their future project planning and 

related instrumentation 
space technology companies working for the above space agencies 
architectural companies interested in working beyond the Earth 
specific group of scientists and architects, who might benefit from the development of joint 

language and the interdisciplinary plus synergic methodology 
university students in science and architecture 
 
6.6. Outline a plan for carrying out and measuring Knowledge Transfer. 

topic implementation target audience measure targeted output 
training round table 

discussions, education 
of project members 

small groups of 
project 
participants 

number of events 
and participants 

2-3 training 
events with 20-
30 participants 

conferences oral and poster 
presentations, session 
organization, splinter 
sessions 

wide range of 
scientists and 
architects 

number of 
presentations and 
sessions 

5-6 conference 
presentations 
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join 
publication 

regular journal papers project 
participants 

number of 
publications 

2-3 journal 
papers 

education lectures and related 
new curriculum 

university 
students 

developed 
curriculum, number 
of attended students 

1-3 lessons, 20-
30 students 

outreach online articles, radio 
reports, public 
lectures, YouTube 
videos 

wide audience 
including the 
young generation 

number of actions of 
various types 

8-10 actions of 
various types 
altogether 

industry 
show like 
events 

installation of 3D 
printed parts and 
posters 

companies, 
institution 
leaders 

number of evens 
where the project 
presented 

1-2 events 

 
Further specific details on the plans: 
conferences: planetary science (EPSC, LPSC), Earth science (EGU), architecture (selected from 

The International Association for Automation and Robotics in Construction  
https://www.iaarc.org/isarc-2025, EUROCONSTRUCT https://www.euroconstruct.org/, Space 
Architecture Symposium https://spacearchitect.org/, Architektur Biennale in Berlin, 
FutureBuild, Open House Worldwide Festival, International Conference on Enterprise 
Architecture and Digital Business) 

industry shows, selected among: Dutch Design Week https://ddw.nl/, Space Tech Expo Europe 
https://www.spacetechexpo-europe.com/ 

group activities: round table discussions, joint science and technology development, application of 
innovative methods from planetary science to architecture and vice versa 

outreach activities: online (architonic.com, archinect.com, space.com, universetoday.com, 
planetary society website), youtube videos, outreach talks and science festivals (Nights of 
Museums, Researchers Night), and at Space Tech Expo) 

educational activities: new curriculum development (ppt, doc files), new lectures in related topic 
courses (Budapest Technical University, Eotvos Lorand University, University of Lyon, Cadi 
Ayyad University) 

 
Focused pioneering topics to transfer: 
● new methodology on space based applied aspects of architectures at analogue sites on the Earth 

and planetary environments 
● GIS based aspects to support architectural analogue and planetary sites (specific logistical 

aspects, traverse and site access, illumination conditions, site dependent daily and annual trends) 
● synergic findings of architecture a planetary science will provide as strategic suggestions for 

stakeholders, space agencies and space technology companies for the first time in building of 
habits beyond the Earth 

● develop standardized methodologies for the assessment and certification of local resources 
(Earth analogue sites, lunar, and Martian regolith) to ensure suitability and reliability for 
construction in planetary environments 

● design and implement robotic systems to automate habitat construction phases, including 
excavation, material preparation, and additive manufacturing, addressing the challenges of 
remote and extreme environments 

 
6.7. Predict and assess its impacts to be achieved from the ToK activities 
● new results (specific findings will impact other researchers work, citing by the community and 

using the achieved results) 
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● new persons involved (this project links two different communities and the architects contribute 
in planetary science and vice versa after this project, beside this aspect further person will be 
attracted) 

● new students and related diploma work expected to emerge 
● new curriculum for universities on the joint aspects of architecture and planetary science will be 

developed and published free for further usage at other universities including the gained 
experience in this project 

● new community with specific topics of interaction (small size with joint activity of Earth and 
planetary science plus architects) 

● new strategic suggestions for space agencies and space technology companies 
● new links toward space technology oriented companies 
 
 
7. Discussion 

The proposed methods, aims and specific action types listed adobe provide new ways to develop 
joint language, joint applied methods, and especially specific actions to reach findings with far 
reaching consequences, including innovative field methodology and robotic exploration. During the 
first 6 months of this project no relevant deviation from the Grant Agreement (Annex 1) and 
contingency plans happened. 
 
 
8. Conclusion 

The ToK plan contains different activities connected to each other in synergy. While the 
conference activities reach the related specific architect, Earth and planetary science  communities; 
the education activities target university students, while outreach actions target the average 
interested persons in EU countries. High level strategic suggestions and industry show 
participations will target space agencies, companies and industry leaders.  
 
A pioneering work and related impacts are foreseen by the joint activity, related cross-domain 
methodological innovation, as well as the improvement of used language fusing architecture, Earth 
and planetary science topics. The ToK activity will be supported by the linking of related otherwise 
separated communities. Beside the expected methodological improvement, the topic has high 
perspectives; this knowledge transfer is expected to enable driving innovation leading to scientific, 
economic, environmental and social benefits. Improved understanding on the multi-use of analogue 
environment from the pilot trials might expand business potential while keeping sustainability and 
environment friendly realization. 

By supporting interdisciplinary innovation and contributing to the advancement of sustainable 
space exploration technologies, the ArchiSpace project aligns with the strategic priorities of the 
European Union in space research, sustainability, and technological leadership. 

The ArchiSpace Transfer of Knowledge activities will thus not only advance scientific and 
technological knowledge but also nurture the next generation of experts who will lead Europe's 
efforts in sustainable space exploration and extreme environment architecture. 
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9. Repository for primary data1 

The results of this project and related products will be stored and made publicly available at 
Zenodo open access repository. 

10. References 

 
11. Annexes: technical details and/or other information (if any) 

 
 
 
 
 
 
Disclaimer: This report reflects only the author's view. The Research Executive Agency 
(REA) is not responsible for any use that may be made of the information it contains. 
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