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-Space : new territory to explore , beyond Planet Earth. Task extraordinary in severa l respects: 
- Concerns all humans in a very similar way (direct neighborhood, 100 km away); 
- Requires a lot of resources 
- Many disciplines necessary
- Connecting concerned people on selected sub-goals critical

-Half a century of history shows that exploring spa ce is indeed possible , e.g. :
- landing on the Moon, 
- watching the far universe through Hubble facility,  
- regularly synchronizing at world level in Internat ional Astronautical Federation, IAF 

-Nevertheless changes occur , even with some acceleration:
- reassess past paradigms, 
- identify new challenges and work out accordingly a ppropriate new approaches.
-This presentation discusses 
- a new challenge for connecting space people : segmented nature of traditional approaches and in  

particular from the fact that science and action te nd to split under the pressure of lean 
management, specialization, and efficiency consider ations

- on the solution side, expertise, multidimensionali ty and breadth of views appear as properties of 
increasing significance. Increased public (governmental) support necessary .

1. Introduction
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Hardly more than 50 years that humans have ever “re ached” space, with the first 
satellite “Sputnik”. 

In a first phase, the general public very enthusiastic , and very sensitive to it - humans 
were visiting the Moon – and also especially because  of cold war. 

Then for many years astronautics and space seemed t o lose some brightness in social 
attention. 

Nowadays a strong revival can be observed: 
- Humans get electronically interconnected in a very  dense and fluent way, depending 

often critically on satellites for reaching remote areas; 
- GPS has become ubiquitous, humans relying now heav ily on satellite signals in order 

to know where they are and to find out where to dri ve their cars. 
- Science has made major advances thanks to numerous  missions through the solar 

system and beyond. 
- Inhabited relay is permanently available in space,  with non-interrupted stays of 

hundreds of astronauts, up to 13 of them staying si multaneously up there. 
- Robots have been active on planet Mars and elsewhe re, for operation durations 

sometimes longer than a year!

2.1 Astronautics and Space
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- Need of global promotion

Very large means required (e.g. ISS). Even within national boundaries, 
governmental support necessary, therefore a clear support from whole 

population

Serious challenge : informing and listening to the population at large 

- Segmented Society

Very serious challenge set by classical approaches :

- structuring systems : carefully organized, sophisticated subsystems, such as 

trees, matrices, networks of networks

- necessity of specific, isolated communication channels for : the young, the 

old, women, military forces, research, business, administration etc. 

- Re. also §3.

- Appropriate interconnection means.

- In ancient times, a central place (forum) was enough as mean to interconnect 

people. 

- Today change is extreme : Re. points above, breadth of population, and 

segmented organization of society

2.2 Classical Challenges
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3.1.1 Science

- understand the world, and on this basis elaborate useful models! In our society, 

academic research on the frontline of progress, e.g. Nobel prizes reward 

excellence. Universities and schools for education and science.

3.1.2 Action

. change the world! Most of the population : production of goods and services 

(process control, material transformation, communication, etc.). Typically, 

enterprises and business companies ; proof of excellence here : large market 

shares and economic success.

3.1.3 Balanced approach 

In reality no resource can be strictly confined to a single dimension. Large 

companies : production facilities (action) but also R&D and even fundamental 

research (science). IBM and Novartis still are excellent examples of this culture. 

Yet there is often a strong pressure to restrict institutions to their core roles. By 

doing so, new solutions are required for covering intermediary, mixed domains, 

such as applied research (AR), knowledge and technology transfer (KTT), 

innovation, elaboration of rules and standards (re. Fig.)

3. Segmented Society - 3.1 Main dimensions
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Fig. When science and 

action focus on their 

respective core roles 

(Re. axes), new needs 

appear in mixed areas, 

such as applied research 

(AR), knowledge and 

technology transfer 

(KTT), innovation, 

elaboration of rules and 

standards. Excellence is 

similarly required in all 

fields (green circular 

boundary). Action, Firms
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3.2.1 Time

Time is a strong parameter for segmenting society: age is critical for sorting e.g. 

children from young adults or retirees; strong interest for the past, history, while 

others sensitive to prospective visions and the future 

3.2.2 Social granularity

The degree of aggregation of people is the primary dimension structuring political 

subspace, from individual scope (“right”) to collective character (“left”). More 

generally, private, associative or governmental characters are significant values 

along this axis.

3.2.3 Secrecy

Another dimension of social matters qualifies the degree of secrecy. Some items 

are in public domain while others are more or less confidential, with a certain 

degree of secrecy ranging from nil or mild constraints (e.g. “copyleft” license) to 

sophisticated protection schemes and top-secret status.

3.2.4 Extreme segmentation

Observing how the International Astronautical Federation has progressively 

developed its structures, also reveals significant dimensions of society at large, 

which helps understand why society is so segmented: independent technical axes, 

such as astrophysics, propulsion, communications, security, or education and 

outreach, to name a few; and other dimensions seemingly “more orthogonal” yet, 

as Hall of fame and awards, or legal aspects.

3. Segmented Society - 3.2 Multiple other dimensions
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4.1.1 Organize hierarchies

To build up hierarchies, i.e. pyramidal or tree-like structures, is an efficient 

paradigm to interconnect individuals with a small number of direct links. 

The number of communication links increase logarithmically with the 

number of elements.

This approach is of course present in many ways in IAF context, e.g.:

- Members, incl. agencies, national societies and consortia

- Technical and administrative committees

- Congress and symposia

4.1.2 Develop standards

To develop standards is another approach favorable for connecting people 

and systems. This has always been the essence of culture and has 

developed traditionally everywhere, but only at local level. Moreover, in 

the latter case, the time required was very long and today heterogeneity 

of traditional cultures is such that that at world level new standards are 

required. A powerful way to establish a worldwide common culture is 

provided by movies, news channels, and television programs, including 

popular media like soap operas, cartoons, or mangas for example.

4. Traditional Elements of Solutions
- 4.1 Organizational modes (1 of 2)
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4.1.3 Foster exchanges of COTS
The market mechanism is recognized as the major paradigm in order to 

efficiently adapt and balance supply and demand. It is most effective for 
commodities. For the time being however, space matters do not involve 
many commodities, or real markets; here goods and services are scarce 
and even unique for the largest ones (e.g. ISS or Hubble telescope). 
Nevertheless as time goes this mechanism will surely also apply.

4.1.4 Provide forum and develop networking
When people meet, the number of possible communication channels 

increase like the square number of participants. This is very interesting. 
With such a wealth of possibilities, no particular strategy is required 
from participants and all of them get naturally synchronized.

The advantage for connecting people, provided by forums, in terms of 
common location for all participants, is obvious; moreover, a very 
significant advantage stems from the fact that necessarily a good 
synchronicity of present persons, in terms of personal availability for 
others and of common focus of attention, is implicitly enforced.

Since ten to twenty years, the Internet has drastically improved the 
infrastructure for networking, effectively increasing beyond practically 
all limits the possible physical distances between partners. But the 
second feature of forums – synchronicity, thus immediate ability to react 
– is not so easily replicated.

4. Traditional Elements of Solutions
- 4.1 Organizational modes (2 of 2)

Jean-Daniel Dessimoz, Prof. HESSO.HEIG-VD, 
Pres. Swiss Space

18/4014.10.2009

4.2.1 Synergies

Space is often a domain of interest for actors and institutions not specifically 

established for that purpose. By appropriate synergies, much can be 

gained for space topic, especially when partners are comparatively big: 

e.g. public education, research and development, astronomy, aerospace, 

mass media, etc.

4.2.2. Volunteers and sponsors

In current world, especially in most developed countries, citizens have some

time, knowledge and will to contribute freely to projects they find most 

appropriate. Typical advantages of these contributors include enthusiasm, 

expertise gained in other useful areas, and flexibility. Similarly, sponsoring

may result from a similar attitude, may aim at capitalizing on the image 

due to such a positive attitude, or sometimes rationally wants to profit 

from the possibility to reach the specific segment of overall society they 

are targeting.

4.2.3 Associations and non-profit organizations

As they grow more numerous, volunteers and sponsors tend to get better 

structured and associations and NGO’s develop, in as much as established 

institutions do not yet exist otherwise. The IAF and learned societies that 

preexisted to its inception are typical of this process.

4. Traditional Elements of Solutions
- 4.2 Special resources
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5.1 Flat structures, holonic networks. There are increasingly alternatives to trees and 
hierarchies. Structures can be kept “flat”, can be easily reconfigured, and holonic

networks can be broken and yet survive as separate subnets.  All these are new 

very significant trends. The fast and direct mutual access of individuals, even 

within very large networks, is easily made today with cellular phones and 

ubiquitous Internet.

5.2 Hyperlinks and Google search. Content addressing was a mechanism typical of 
human brains, as considered still a few decades ago (associative memory), yet 

nowadays this paradigm has spread widely in digital world and has become a 

common practice: hyperlinks and Google searches do not require any 

classification, on the contrary of what was necessary in the past, and of what is 

still practiced in physical facilities today, such as thematic, chronological or 

numerical sorting (e.g. bookstores, libraries, etc.).

5.3 New tools on the Internet: Facebook, Twitter, YouTube, Daily News. On the 
Internet, novel tools have appeared, which make people further connected in an 

event-driven, multimodal way: text, images, sound, videos (re. Facebook, Twitter, 

YouTube, Daily News). This in turn allows for collaborative information sharing on 

a very large scale. The potential is there for all domains of interest (RF for 

example, a tennis player, has now 2.5 millions “friends” staring at his “wall”). As 

shown below, this is also useful for space related topics.

5. New aspects  (1 of 2) -
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5.4 Trend to focus more on core properties. As already mentioned above, a strong 
tendency pertains to restricting institutions to their core, exclusive missions; 

namely, either science or action, in terms of societal dimensions, in §3.1. By doing 

so however, risks increase of gaps appearing, and even of social material tearing 

apart. At the same time, conflicting trends develop.

5.5 Increased awareness of holistic needs. On the contrary of analytical approach, 
awareness is also increasing of the need to have a holistic view of systems, and 

ultimately of our world. Systemic approaches are more suitable for reaching 

overall balance, and devise new measures complementary to what is already done 

in specialized domains.

For astronautics, IAF is in a good position for assuming such a role of global

monitoring and strategy definition at world level. This role should develop, and 

agreements underway with UNO in this regard are very much to the point, 

especially from the point of view of the tasks to be done.

At the same time however, the need of funding for the implied activities similarly 

increases. For such a global approach, funding should be provided by 

governmental sources. The challenge is similar at lower geographical levels, i.e. in 

particular for national IAF member societies. 

As of today, government structures seldom allow for the kind of financing which 

is required by IAF  and/or member societies because national budgets are 

traditionally split into very intricate accounting devices. Some complementary 

measures for governmental support in generic domains may in some cases be 

implicitly provided, e.g. by the mechanism of tax deductible donations, but they 

need be more developed.

5. New aspects  (2 of 2) -
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6.1 IAF positioning

6.2 SEOC scope
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6.4 SEO on new media

6.5 SSA Space Days and other actions
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- IAF , good example of balanced approach:   Expertise typically mixing science and 

action; honorary measures and legal matters. In general, and in edu and outreach: 

- IAF reaches out to science topics typical for COSPAR and simultaneously bridges the 

domain (including education, outreach, workforce development) all the way to action, 

to purely commercial actors as most often hosted in its exhibitions (e.g. this year: 1st 

International Forum of Aerospace Clusters and Industry Associations) ; and to major 

agencies, e.g.  International Space Education Board (ISEB). 

- Similarly IAF could retain a wide breadth of activities in awards and international 

rules, along with UNO and UNESCO, effectively launching more focused subgroups for 

honors (IAA) and law (IISL)

- Funding in various ways. 

- payees and volunteers easily understood (membership fees, registration and exhibition 

charges, etc.). 

- but scope much larger, implying benefits for the broad public, in particular for 

education of the youth, workforce development and outreach activities. To match the 

corresponding financial requirements is not easy : donations from local communities 

(e.g. hosting regions), generous members (in particular universities or companies) or 

synergies with major space agencies (re. ESA and thousands of grants for students). 

6. Space Education and Outreach 
- Case study - 6.1 IAF positioning
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- Consequence of the trend to stick to core business, subfields must be 

explicitly designated in order to remain in focus. Illustration : from 

traditional IAF Space Education Committee of current SEOC. Then, 
and coming, what about workforce development?

- Complementary moves are necessary, so as to aggregate other 

domains, apparently remote from major axes: e.g. session E1.4 : 

“Innovative and Informal Space Education”, Context particularly 

favorable for hosting SEO related contributions from organizations not 

primarily concerned with space, e.g. arts, scouts, computer games or 

architecture.

6. Space Education and Outreach 
- Case study - 6.2 SEOC scope
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Interesting case : “Planète Sciences” - ANSTJ (France),  early 60’s 

Triggering event for founding the system: enthusiasm for space and accidents of the 

youth. Global scope at Earth level (and beyond) was directly facing the general 

population. In those days, there was enough meat and social responsibility in 

government (army) and privately structured enterprises (CNES) => within short 

delays, a corrective action

The huge size of target (the youth) and the heterogeneity of necessary actors

(professionals from space and all kinds of technical and social abilities, wood and 

metal processing, electronics, education, culture, leisure, psychology, etc.) => 

much broader initiative: Planète Sciences 

Huge success in terms of achievements, with tens of thousands of volunteers and 

millions of reached children through the years.

Nevertheless , typical of space matters, neither traditional governmental structures 

nor the free forces of commercial business can fund this initiative. 

Counterexamples: traditional schools, supermarkets or hairdressers.

Forcing existing structures to exclusively focus on their main missions leaves a void 

hard to be filled up by volunteers and, for what unavoidably requires finances, 

years after years, a stochastic mix of good wills : various ministries (youth, sports, 

education, research, culture, environment), institutions, large companies, as well 

as science museums and numerous local communities. 

6. Space Education and Outreach 
- Case study - 6.3 CNES and mix of supports
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Internet is providing novel means to connect people. Under the impulse of 

IAF executive secretariat, in particular of Philippe Willekens and Scott 

Hatton, brisk moves have been made in order to promote space matters.

A few years ago a database has been started, then IAF website has grown 

in content and possibilities; now space-related news are broadcast on a 

daily basis, and embryonic presence invades new grounds, such as

blogs, Facebook, YouTube and Twitter

Typically, new tools are combined, easily allowing for navigation not only 

from one medium to another of the same kind (e.g. IAF) but also for links 

toward other resources yet. See fig. for an example addressing the youth 

and the broad public.

In this case, the primary mechanism on the internet for funding the general 

infrastructure and necessary labor is currently considered to be

provided by effective or promising advertising possibilities.

6. Space Education and Outreach 
- Case study - 6.4 SEO on new media
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Fig. Daily news 

provided by IAF 

include material 

relative to 

Education and 

Outreach; obvious 

example above for 

American students.

6. Space Education and Outreach 
- Case study
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Fig. Information by IAF 

on Facebook (upper 

part) includes 

sometimes ESA 

information relayed 

for students (lower 

part).

6. Space Education and Outreach 
- Case study
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Fig. IAF information flows 

through various platforms, 

either “internally” i.e. with 

IAF reference, here with 

Twitter (top part) and 

Blogspot (middle part); or 

with reference to other 

websites and social actors 

(lowest part). Here the 

topic connects a major 

space resource (ISS) to 

the general public via 

reference to a popular 

movie character.

6. Space Education and Outreach 
- Case study
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Now, at scale much smaller: examplary review of Swiss Space Days 2009 (re. Swiss Space 

Association, SSA/SRV et al.) and of a series of events even more local. 

After Lucerne 2007 and Zurich 2008, SSA committee and members selected Lausanne for 

two Space Days 2009, with experts to report on “40 Years in Space; from the Moon 

Landings to Today’s Space Missions”

Synergies sought, initially with National Cinematheque, then others: yearly exhibition days 

of “Le Comptoir Suisse”, trade fair with strong cultural components; IYA – the 

international year of astronomy; a youth oriented happening of EPFL – the Swiss 

Institute of Technology in Lausanne, more precisely of its Space Center; an exhibition 

prepared by the University of Bern.  Support also gained from local organizers: City of 

Lausanne, Lake of Geneva Region; industrial partners: Ruag, Montena and the whole 

SSIG – Swiss Space Industry Group; and like most other years: ESA, SATW - the Swiss 

Academy of Technical Sciences; and Ministry of Home Affairs (Secretariat for 

Education and Research; Swiss Space Office).

While traditional structures prevail, such events cannot be organized by governmental

services. Switzerland strategy : no national space agency but ESA - European space 
Agency. ESA very helpful for selected items, but much more required: incl. workforce 

and money for infrastructure and logistics (e.g. travel expenses of an American 

astronaut). Here, SSA’s own resources are critical as well as mentioned partners and 

sponsors sharing concern for space education, public outreach, motivation of the youth 

and future workforce renewal. For example synergies allow for more than 8 pages of 

space material (out of about 100 pages for the full the document) published and 

distributed at a number of copies larger than the whole population of Lausanne! 

6. Space Education and Outreach 
- Case study - 6.5 SSA Space Days and other actions
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Fig. This year, space was the 

major cultural feature in the 

program of the largest trade 

fair in West Switzerland. The 

latter also hosted the 

“Space Days 2009“ of the 

Swiss Space Association.

6. Space Education and Outreach 
- Case study
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In another example more young people are potentially exposed to space 

matters by targeting school teachers. 

In this case, apart from the Swiss Space Association, the Swiss Academy of 

Technical Sciences and ESA, all other partners are different from 

previously mentioned initiative, including here a sophisticated, unique 

multi beamer system (Planetarium Zurich), an association for making 

young people more exposed to technologies (IngCH), the City and 

Canton of Zurich, the Swiss Federal Institute of Technology in Zurich 

(ETHZ), a strategic development association (Entwicklung Schweiz), the 

help of a unique institution,  Migros (the main food distribution company 

in Switzerland, which freely devotes 1 percent of its turnover to social 

matters), schools and the University of  Pedagogy of Lausanne, and 

Robot-CH, the Swiss association for the promotion of robotics.

6. Space Education and Outreach 
- Case study - �6.5 SSA Space Days and other actions (continued)
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6. Space Education and Outreach 
- Case study

Fig. Other initiative, other mix of partners; here 

excellent leverage for reaching the youth : 

addressing schools and teachers with specialized 

material of ESA, reference of a University of 

Pedagogy and additional technology specialists
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Three main principles below: in all three, when space matters, IAF is a crucial component for 

solution

7.1 Rely on expertise as a complement to science and action - and IAF

Progress has been made through the years and today time has come to structure our organizations

according to a somewhat refined, more complex model.

In addition to specific domains of excellence in (pure) science and, respectively, (pure) action, an 

additional specific domain, expertise, where a balanced approach of science and action is 

typical, reaching similar levels of excellence, must be better recognized[1]. 

IAF has proven for half a century its excellence, stretching its membership basis and activities from 

the limits of conceptual science to the boundary of economic market. Focusing means here to 

pursue mixed approaches and, when support is granted in direction of one of the two extremes, 

to optimally balance it by a symmetric support in direction of the other one.

7.2 Allocate some public resources for selected integral needs - and IAF

Public administrations have generally developed according to hierarchies, splitting progressively all 

resources into ministries, categories and subcategories; similarly, society is often seen in very 

segmented way as shown above.

IAF on the contrary is typical of those institutions that address in a holistic way their domain of 

expertise – here, space and astronautics; all aspects of the domain, for the benefit of all 

segments of society.

Matching the global benefits to be brought to the society at large with the appropriate public support

must be better solved. Part of public resources should be set aside for supporting and financing 

“intersegmentory” projects and activities.

7. Improving solutions (1 of 2)

[1] In MCS cognition theory, knowledge, K :  property which essentially qualifies science, and « fluency, f »

(with unit inverse of time) essentially qualifies change or action ; their product defines « expertise »
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7.3 Adapt solutions to specific geographic scopes and IAF

While not exclusive, a geographic scheme for splitting large problems into smaller ones is often 
useful. By this token, space matters should be confined at the lowest, most local possible scale.

Now, as presented above, space is very special in the way it requires huge resources and it virtually 
relates to all humans. Therefore splitting may not be totally applicable, and while, in some 
regards, splitting space matters may help, care has to be taken to optimally keep, at each 
geographic level, the relevant coordinated part of activities.

At world level, IAF and UNO are in particular present. IAF is ideally situated for connecting space 
people at that level, and UNO may be a natural channel for supporting and complementing it in 
topmost context. 

But lower scales also make sense for some aspects. It may be observed today that space activities 
are most successfully developed by agencies at sub-continental (ESA) or, for large countries, at 
national level (e.g. NASA, CSA). IAF approaches at world level should similarly be developed at 
regional (e.g. South America) and/or national levels by IAF members in as much as local 
opportunities allow. 

Let’s consider the Swiss case, hopefully representative of many other regions. Switzerland 
contributes like all other states to UNO, and it also does, as a full member, to ESA. Surprisingly 
though, at national level, no governmental agency is organized here for space matters; 
nevertheless, significant resources are implicitly (i.e. without specific label) available within 
traditional governmental categories: education, research, economy, etc. In the mix of resources 
converging for IAF member events and space topics (re. SSA), a large component typically 
results from very local partners and contingent synergies. As a special measure, some modest 
public funding is also traditionally allocated to national academies (in our case, SATW), so as to 
finance selected projects and activities. This process should be increased, at least for space, 
and even more generally so for promotion in technical and engineering domains, as can be 
judged from the lack of adequate supply of workforce. Parliaments are also key deciders where 
a systemic overview is possible.

7. Improving solutions (2 of 2)
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Space exploration started < 50 years ago: new ground, for 

which totally different approaches to be devised. 

Challenges :
-every one on Earth similarly concerned by immediate vicinity 

of space; 

-huge amounts of resources required for new developments; 

-society finely segmented, hard to interconnect.

Society segmented across lots of dimensions: science and 

action schemes well established, but many complements 

required: mixed domains, and other dimensions:  time, 

social granularity,  etc.

Traditional elements of solution (organization modes, variety 

of resources) now enriched: hierarchies more flat, holonic

structures, hyperlinks, novel internet tools interconnect 

people very fast, and very directly

8. Conclusion  (1 of 2)
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In SEO five study cases have illustrated how IAF is positioned, operates, as 
well as some of its committees, tools and member societies.

Improvements to be made in recognizing unique IAF positioning, its public 
oriented contributions, to be matched by corresponding public 
financing. 

Complements should be brought to the traditional division of administrative
sectors, in order to also support, directly or indirectly, a certain ratio of 
“intersegmentory”, transverse activities, in particular for space matters. 

Space matters must be organized at all levels of geographic scale; at world 
level, more support is required; and the lower the level the more 
situations vary and solutions must be tailored to local needs and 
singularities

For Switzerland and probably most of Western countries, parliaments are 
The joints where public means converge and can be redistributed in 
optimal and holistic manner; similarly at world level the general 
assembly of UNO (via notably COPUOS) plays that role. As needs 
increase, possibly, these governmental structures will support more, in 
the future, IAF–type of actions in favor of the general public?

8. Conclusion  (2 of 2)


