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Sy s tem i c  app roach  to  t he  
t r an s i t i on  o f  a i r  t r a ve l



Key features  of  the aviat ion sector

A complex, highly structured multi-stakeholder system on a global scale. 
It is a highly capital-, HR-, IP- and energy-intensive sector, and nowadays it is also culturally 
and emotionally sensitive (freedom of movement). 

Its success (growth) is based on safety and decreasing airfare 
A provider of fast medium- and long-range (intercontinental) mobility (added value) 
Welfare through time savings (value of time saving increases consumer surplus) 

A key element of globalized markets (industry, trade, employment, tourism) 
A global issue (ICAO) but with regional or diplomatic blocs, OECD vs. BRICS 
A global value chain, multi-scale supply chain branching from local to global 

Manufacturing : Europe is leading the competition (A-B duopoly + E + C) 
A high-tech industrial sector, an asset for skilled employment and exports (trade balance)



Dec i s i on -mak i ng  f o r  t r an s i t i on i ng  to  
s u s ta i n ab i l i t y

Des i gn i ng  and  imp l emen t i ng  t r an s i t i on  po l i c i e s  i s  d i f f i c u l t  

L ong - te rm  ho r i z on s  ( new  a i r c r a f t  p r og r am  1  d e c ade  -  a i r c r a f t  l i f e t ime  2 –3  d e c ade s ) .  

H i gh  l e v e l s  o f  unce r ta i n t y  r e l a t i ng  to  ene rg y,  c l ima te  a nd  geopo l i t i c s .  

I n te r l o c k i ng  f e edback  l oop s  a nd  a  c omp l e x  ne two r k  o f  ( non - l i n e a r )  i n te r a c t i on s .  

De l a y s  o f  a  d ecade  o r  mo re  be tween  a c t i on s  a nd  t he i r  c on sequence s  
( t ime  l a g  i n  t he  l e a r n i ng  cu r ve )  

L e a r n i ng  t h r ough  e xpe r imen ta t i on  i s  c o s t l y  ( impos s i b l e  a t  t h e  s c a l e  o f  t h e  s y s tem)

App roach  t he  comp lex i t y  o f  t he  s e c to r  w i t h  s y s tems  s c i ence  and  
p rov i de  a  mode l i ng  f r amewo rk  to  pe r f o rm  wha t - i f  e xpe r i ence s



Each arrow indicates  a  cause-and-effect  relat ionship  (or ientat ion/direct ion of  the 
relat ionship) ,  which may be immediate  or  delayed,  large or  smal l ,  posit ive  or  negat ive.  

Mapping interact ions  
1. A  good remedy for  formulat ing over ly  hasty  opinions  or  s impl ist ic  solut ions  
2. Quanti fy ing complexity  (metr ics  der ived from graph theory)  
3. Identi f icat ion of  f ree nodes or  parameters ,  at  the discret ion of  decis ion-makers  
4. Tool  to  ass ist  in  the prescr ipt ion of  research projects  
5. Prel iminary  to  model ing (conceptual  model ing)  
6. Coding the dynamics  of  complex  systems over  t ime (endogenous feedback structures ,  

delays ,  and nonl inear  re lat ionships)  
7. S imulat ions  to  test  pol ic ies  and scenar ios

A  g r aph i c a l  l a nguage  f o r  r ep r e sen t i ng  c au sa l  c ha i n s  

I n te r a c t i on  g r aph s  ( o r  CLD)
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S takeho lde r s  

De s i gn  CC  m i t i g a t i on  and  
adap ta t i on  s t r a teg i e s  

Implement but decisions in the hands 
of many and willingness to take action 
is not evenly shared 

Averse to short-term business penalties 

Seek resilience on the long-term 

Policy and regulation design

Resea r che r s  

I n f o rm  dec i s i on - s t r a tegy  
make r s  w i t h  s y s tems  s c i ence  

P rov i de  a  mode l i ng  f r amewo rk  
to  pe r f o rm  wha t - i f  e xpe r imen ts  

D i agnose  r i s k -managemen t  
s t r a teg i e s



Open  r e sea r ch  cha l l enge s  

Methodo log ica l  ruptures  (uncer ta in ty  quant i f i ca t ion )  

B r idg ing  qua l i  w i th  quant i  

Demand  fo recas t  

Shock  captur ing  

So lve  the  ha rdest  va r i ab les :  soc ia l  l eg i t imacy,  
behav io ra l  i ne r t i a ,  s ymbo l i c  va lue  o f  f l y ing ,…



S takeho lde r s

A i r c r a f t  E f f i c i ency  ( l i n ea r )  c au sa l i t y  cha i n  
De l a yed  t r an s f e r  to  f l e e t  e f f i c i ency

Co-evo l u t i on  o f  a i r c r a f t  e f f i c i ency  
and  f l e e t  g r owth  and  r enewa l

Ene rgy  f ue l s  t r a f f i c  
Tr a f f i c  f ue l s  em i s s i on s

Demand- s i de  mea su re s  
Demand  f o r eca s t  

Regu l a to r y  p a thway s

Ope ra t i on  l e ve r s  
Con t r a i l  m i t i g a t i on  

Sho r t  te rm  c l ima te  f o r ce r s



Thanks
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