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Emerging Space Programmes - Opening Thoughts
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1. Fundamental questions: 
○ Why and how do countries with comparatively limited resources spend on developing a space 

programme?
○ What were the key elements of the space strategy of Hungary, an emerging space actor (EMSA) and 

how did it define these?
○ Is there a structured approach that could be used to define a space strategy for an EMSA?

2. What defines today’s space ecosystem from economic and policy aspects?
3. What are some key dynamics of this global space ecosystem?
4. How can strategies be intepreted as systems problems?
5. What elements of systems architecting can be used in strategy writing?
6. Does the “NewSpace-era” imply a fifth industrial revolution and what does this 

mean for EMSAs?
7. Why should we look at parts of space (LEO) as a common pool resource and what 

does this and other aspects of the space policy context mean for EMSAs?



Structure of Today’s Talk
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Space is a Ubiquitous, if sometimes 
Invisible Part of Our Daily Lives

Dr Brian Weeden
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GOES satellite image of Hurricane Ida, August 2021. 
Credit: NOAA
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Source: Global Fishing Watch

http://globalfishingwatch.org/
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Source: The Telegraph

https://www.telegraph.co.uk/news/worldnews/australiaandthepacific/papuanewguinea/11765597/Slave-boats-tracked-by-satellite-to-Papua-New-Guinea-fishing-grounds.html


UN Sustainable Development Goals
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12Source: BryceTech

https://www.telegraph.co.uk/news/worldnews/australiaandthepacific/papuanewguinea/11765597/Slave-boats-tracked-by-satellite-to-Papua-New-Guinea-fishing-grounds.html
https://brycetech.com/reports/report-documents/SIA_SSIR_2021.pdf


Emerging Challenges from Growing 
Uses of Space 

Dr Brian Weeden
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Increasing congestion in space
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Total Active Satellites:

United States Russia China Others

2,778 167 431 1,164

Total Space Debris:

Larger than 10 cm ~36,500 Can cause catastrophic collisions; 
sources of new debris

Between 1 and 10 cm ~1,000,000 Can cause major damage

Smaller than 1 cm many millions Can cause minor damage

Current through Sept 1, 2021
Source: Union of Concerned Scientists, European Space Agency

https://www.ucsusa.org/resources/satellite-database
https://www.esa.int/Safety_Security/Space_Debris/Space_debris_by_the_numbers


…make that accelerating congestion
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Source: Jonathanʼs Space Page

https://www.planet4589.org/space/stats/stats1.html


With more coming
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Constellation Total Satellites Altitude Country Status

OneWeb Gen1 6,372 1,200 km UK 394 launched

OneWeb Gen2 47,800 1,200 km UK Planning

Starlink Gen1 4,408 540 – 570  km US 2,041 launched (1,495 
operational)

Starlink Gen2 30,000 328 – 614 km US Planning

Kuiper 3,326 590 – 630 km US First launch 2022

Lightspeed 298 1,015 – 1,325 km Canada First launch late 2023

GW 12,992 590 – 1145 km China Planning



Radiofrequency spectrum congestion
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Proliferation of counterspace threats

18Source: SWF Global Counterspace Capabilities Report

https://swfound.org/counterspace/
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UN COPUOS Membership
Albania, Algeria, Angola, Argentina, Armenia, Australia, Austria, Azerbaijan, Bahrain, 
Bangladesh, Belarus, Belgium,  Benin, Bolivia, Brazil, Bulgaria, Burkina Faso, Cameroon, 
Canada, Chad, Chile, China, Colombia, Costa Rica, Cuba, Cyprus, Czech Republic, Denmark, 
Dominican Republic, Ecuador, Egypt, El Salvador, Ethiopia, Finland, France, Germany, Ghana, 
Greece, Hungary, India, Indonesia, Iran, Iraq, Israel, Italy, Japan, Jordan, Kazakhstan, Kenya, 
Kuwait, Lebanon, Libya, Luxembourg, Malaysia, Mauritius, Mexico, Mongolia, Morocco, 
Netherlands, New Zealand, Nicaragua, Niger, Nigeria, Norway, Oman, Pakistan, Panama, 
Paraguay, Peru, Philippines, Poland, Portugal, Qatar, Republic of Korea, Romania, Russian 
Federation, Rwanda, Saudi Arabia, Senegal, Sierra Leone, Singapore, Slovakia, Slovenia, 
South Africa, Spain, Sri Lanka, Sudan, Sweden, Switzerland, Syrian Arab Republic, Thailand, 
Tunisia, Turkey, Ukraine, United Arab Emirates, United Kingdom of Great Britain and Northern 
Ireland, United States of America, Uruguay, Venezuela & Vietnam
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Sustainability questions

● Will all these new actors experience the same “learning curve” as the 

legacy actors?
○ Will they make the same mistakes, or just new ones?

● How do new spacefaring countries develop national space policy and 

law?

● How do we help maximize the benefits from new actors entering the 

space domain while minimizing potential sustainability challenges?

21



SWF Handbook for New Actors in Space
Goal: Create a publication that provides an 

overview fundamental principles, laws, norms, 

and best practices for safe, predictable, and 

responsible activities in space

Two specific audiences:

● Countries developing space programs and/or 

having to oversee and regulate their first 

satellites

● Universities and start-up companies that are 

developing/operating satellites
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www.swfound.org/handbook

http://www.swfound.org/handbook


Emerging Space Nations
Hungary in Space

Dan Erkel
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Guns or Butter? A false dichotomy
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Source: Amsden - The Rise of the “Rest” [2001] Source: Siegfried - Benefits for the World [2003] Credit: Tesat-Spacecom



● Surviving… lessons of the Bogota convention and common pool resources
● Seizing the opportunities - the 5th industrial revolution?
● Range of reasons in the context of power

○ Military power
■ National security
■ Cooperation
■ Sovereignity

○ Economic power
■ Clear socio-economic benefits
■ Long-term sustainability and development (brain drain)

○ Soft power
■ Prestige - external and internal

● What’s good for “the Rest” is good for the West - external effects

But really, why? Carl Sagan’s survival tips

25



What is Emerging and from Where?
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[Source: ESPI- Space Power Matrix]



What is Emerging and from Where?
● Distinguishing emerging space markets and 

emerging space nations or actors
○ Is there a connection? NewSpace and small sats

● Emerging Space Actors (EMSA)
○ “Developing” and “emerging nations”

● Comparisons with other spacefaring nations
○ Resource scarcity and different motivations

● Classifying EMSA-s (based on Harding, 2012)
○ Tier 1: China, Brazil, India
○ Tier 2: MENA, South Africa, CEE (?)
○ Tier 3: Latin Americas, Post Soviet states, CEE (?)
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[Source: ESPI- Space Power Matrix]



How are things emerging? Frogs?
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Source: Wood, Weigel [2011] Photo by Balint HalpernSource: Wood, Weigel [2012]



The Hungarian National Space Strategy

● Hungary - the country

● Understanding Hungary’s history in space
○ Rich history in some level of involvement in space research, first astronaut, Bertalan Farkas 

flown in 1980 as part of the Soviet Intercosmos programme (seventh in the world)

● Primary motivations and expectations for the space programme
○ Recognition of the opportunity present today

○ Opportunities and pressures offered by the ESA membership 

● Approach for development through coordination - governmental involvement
○ Civilian focus

29Source: Hungarian National Space Strategy [2021]



Hungarian history and space heritage
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Credit: NASA Credit: AFP



Hungary international context - I

31Source: Hungarian National Space Strategy [2021]



Hungary, international context - II
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Source: Hungarian National Space Strategy [2021]



● Surviving… lessons of the Bogota convention and common pool resources
● Seizing the opportunities - the 5th industrial revolution! (paradigm shift)
● Range of reasons in the context of power

○ Military power
■ National security
■ Cooperation
■ Sovereignity

○ Economic power
■ Clear socio-economic benefits
■ Long-term sustainability and development (brain drain)

○ Soft power
■ Prestige - external and internal

● What’s good for “the Rest” is good for the West - external effects

Hungary’s motivations
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Systems dynamics and governmental 
involvement

Dan Erkel
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System dynamics in action - technology diffusion 
and governmental involvement
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Source: Sterman [2000]



Governmental involvement in innovation models
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Source: Weil, Utterback - The Dynamics of Innovative Industries [2005]



Dynamics of Innovation in the Space Domain
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Sector-wide governmental involvement
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But this was only steady state

39Source: Phaal  [2009]



Roadmaps in practice…

40Source: Spacepolitics.com [2013]



Architecting strategies -
Conductors, orchestras, short strategies

Dan Erkel
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Timeline of the strategy writing
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2020 May

Diagnostics and stakeholder 
mapping

Interviews with all identified 
stakeholders, requirements 
definition.

2020 June

Design definition and workshops

Problem definition involving key 
stakeholders and design concept 
selection. Setting up working 
groups for “sub-systems”.

2020 July

Strategy creation and integration

Creating the first iteration of the 
strategy.

2020 Aug

Final integration and verification

Integration of all parts and 
verification of strategy.

2020 Sept

Handover to governmental 
advisors

Handover of materials to 
governmental advisors for review 
and adoption.

2021 Sept

Official adoption and 
implementation

Official adoption of the 
Hungarian National Space 
Strategy.



Systems engineering in the space industry

43Source: NASA [2015]



Systems Engineering - the ‘V’ Model

44Source: Crawley et al. [2000]



Systems Engineering - the ‘V’ Model

45Source: Crawley [2021]



Hungarian National Space Strategy
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2020 May

Diagnostics and stakeholder 
mapping

2020 June

Design definition 
and workshops

2020 July

Strategy creation and integration

2020 Aug

Final integration and 
verification

2020 Sept

Handover to governmental 
advisors

2021 Sept

Official adoption and 
implementation



Hungarian National Space Strategy
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2020 May

Diagnostics and stakeholder 
mapping

2020 June

Design definition 
and workshops

2020 July

Strategy creation and integration

2020 Aug

Final integration and 
verification

2020 Sept

Handover to governmental 
advisors

2021 Sept

Official adoption and 
implementation



Hungarian National Space Strategy
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2020 May

Diagnostics and stakeholder 
mapping

2020 June

Design definition 
and workshops

2020 July

Strategy creation and integration

2020 Aug

Final integration and 
verification

2020 Sept

Handover to governmental 
advisors

2021 Sept

Official adoption and 
implementation



Stakeholders

49Source: Hungarian National Space Strategy [2021]



Stakeholders
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2020 May

Diagnostics and stakeholder 
mapping

2020 June

Design definition 
and workshops

2020 July

Strategy creation and integration

2020 Aug

Final integration and 
verification

2020 Sept

Handover to governmental 
advisors

2021 Sept

Official adoption and 
implementation



Trade studies

Source: Hungarian National Space Strategy [2021]



Stakeholders
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2020 May

Diagnostics and stakeholder 
mapping

2020 June

Design definition 
and workshops

2020 July

Strategy creation and integration

2020 Aug

Final integration and 
verification

2020 Sept

Handover to governmental 
advisors

2021 Sept

Official adoption and 
implementation



The reality - a “fake agile” process

53Source: Crawley et al. [2000]



A reminder of the dynamics…
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● Surviving… lessons of the Bogota convention and common pool resources
● Seizing the opportunities - the 5th industrial revolution! (paradigm shift)
● Range of reasons in the context of power

○ Military power
■ National security
■ Cooperation
■ Sovereignity

○ Economic power
■ Clear socio-economic benefits
■ Long-term sustainability and development (brain drain)

○ Soft power
■ Prestige - external and internal

● What’s good for “the Rest” is good for the West - external effects

…and the motivations
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The Hungarian National Space Strategy

56Source: Hungarian National Space Strategy [2021]



Lessons learnt - stakeholder analysis
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2020 May

Diagnostics and stakeholder 
mapping

2020 June

Design definition 
and workshops

2020 July

Strategy creation and integration

2020 Aug

Final integration and 
verification

2020 Sept

Handover to governmental 
advisors

2021 Sept

Official adoption and 
implementation



Stakeholder Mapping - a smarter way

58Source: Crawley et al. [2000]



Lessons learnt - solutions and architectures
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2020 May

Diagnostics and stakeholder 
mapping

2020 June

Design definition 
and workshops

2020 July

Strategy creation and integration

2020 Aug
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verification

2020 Sept

Handover to governmental 
advisors

2021 Sept

Official adoption and 
implementation



Hungarian National Space Strategy
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2020 May

Diagnostics and stakeholder 
mapping

2020 June

Design definition 
and workshops

2020 July

Strategy creation and integration

2020 Aug

Final integration and 
verification

2020 Sept

Handover to governmental 
advisors

2021 Sept

Official adoption and 
implementation



It probably shouldn’t be an agile process…

61Source: Crawley et al. [2000]



Unique outcomes and continuing development

62Source: Hungarian National Space Strategy [2021]



How did we do? A peek at the UK strategy

63Source: British National Space Strategy [2021]



Concluding Remarks
Dan Erkel
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Not a blueprint… but a useful approach
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● Are conclusions here universal?
○ Generally no, that’s the point!

● Is the systems approach useful?
○ A holistic thinking is a must…

● Key takeaways
○ Understand your stakeholders and their real influence

○ Leapfrogging should be leapfrogging

○ Major projects are critical to bolster support



Major projects on the way…
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To be continued…


