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Small satellite launch trend

Owners of small satellites (1~50kg)
2003~2012 2003~2014

45 countries
26 countries

Proliferation 

Source: Kyushu Institute of Technology



1990s 2000s 2010s

Small satellites 2 3 8

Traditional 14 10 11
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http://www.aero.org/publications/crosslink/spring2010/08.html
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F = ma

T = ˙ ω I
I = ρr2∫ dV ∝ L5
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•  Definition and Requirements of Small 
Satellites Seeking Low-Cost and Fast-Delivery”

– 



Satellite sizeLarge Pico

Lean 
satellite

Lean satellite
Lean  Satellite

A lean satellite is a satellite that utilizes untraditional risk-taking development and 
management  approaches  to  achieve  low-cost  and  fast-delivery  with  a  small 
number of team.





What is “lean”?
•  The origin of the word “lean”  

– Toyota Production System by 
Taichi Ohno in 11978 

– Just-in-Time, Kanban, Kaizen, etc 

53 

Taichi Ohno (1912-1990)
https://parts.olathetoyota.com

Japanese (original) and English 
versions are both available via 
Kindle format in Amazon



What is “lean”?
•  Best-seller book “The machine that changed the 

world” (1990) by a MIT research team 
–  Investigated why Toyota was successful in spite of downfall of Big-

Three US auto-makers, e.g. GM, Ford, Chrysler 
–  Named the manufacturing process of Toyota as “Lean 

Manufacturing” 
–  From “Mass production” (Ford, early 20th Century)  to “Lean 

Production” 

54 
English (original) and Japanese versions are both available via Kindle format in Amazon



Lean manufacturing
•  “Making the vehicles ordered by customers in the quickest and most 

efficient way, in order to deliver the vehicles as quickly as possible”.

55 



Lean principle
•  The idea of “lean” has expanded from “lean manufacturing” 

to “lean development” and “lean enterprise” 

56 

2003 201420092002



Systems Engineering and Lean
•  Systems Engineering which grew out of the space 

industry to help deliver flawless complex systems is 
focused on technical performance and risk 
management.  

•  Lean which grew out of Toyota to help deliver quality 
products at minimum cost is focused on waste 
minimization, short schedules, low cost, flexibility, and 
quality.  

•  Both have the common goal to deliver system lifecycle 
value to the customer.  

57 

From “Lean Enablers for Systems Engineering” by Bohdan W. Oppenheim, Earll M. 
Murman, and Deborah A. Secor,  Systems Engineering, Vol 14, No. 1, 2011, pp.29-55
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