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-.,/0.&1%*&(2"*3"4,5&

Issue d’un partenariat entre des acteurs de l’adaptation au changement climatique (I4CE, 

ADEME, CEARC) et SNCF, cette thèse se propose de décrire et d’analyser !"#$!%&!*(!S;(!*(''(!

2+4-.%&-'%2.!7-%'!)(!/-!*2..-%&&-.*(!)%&62.%,/(!&;+!/(&!%56-*'&!);!*$-.4(5(.'!*/%5-'%S;(!('!

*(! S;(! *(''(! *2..-%&&-.*(! /;%! 7-%'9! >//(! *$(+*$(! b! *2.'+%,;(+! b! .2'+(! *256+c$(.&%2.!)(! /-!

5-.%d+(!)2.'!/(&!4+-.)(&!2+4-.%&-'%2.&!&(!'+-.&72+5(.'!7-*(!-;!*$-.4(5(.'!4/2,-/!)c*+%'!('!

annoncé. La thèse s’articule en six chapitres dont trois o.'!)2..c!/%(;!b!)(&!-+'%*/(&!&2;5%&!b!

)(&!+(C;(&!b!*25%'c!)(!/(*';+(9!!

_(! 6+(5%(+! *$-6%'+(! +(C%(.'! &;+! /(! 52.'-4(! );! 6+2<('! /;%N5e5(G! /-! 62&';+(! )(! +(*$(+*$(!

)c6/20c(!('!&(&!72.)(5(.'&!'$c2+%S;(&!A&2*%2/24%(!)(!/-!'+-);*'%2.G!'$c2+%(!-.*+c(F!b!6-+'%+!

)(&S;(/&!.2;&!-C2.&!'+-C-%//c!6(.)-.'!'+2%&!-.&9! :/!)c'-%//(!.2'+(! %.'(.'%2.!%.%'%-/(!)(!'(&'(+!

l’apport de ce type d’approches pour fluidifier l’interface entre production scientifique sur les 

impacts et l’adaptation au changement climatique et les enjeux opérationnels d’un acteur 

&2*%2c*2.25%S;(!*255(!EL=K9!=(''(!62&';+(!C%&(!b!/-!72%&!b!6+(.)+(!6/(%.(5(.'!(.!*256'(!

/(!52.)(!)(&!-*'(;+&!*2..(*'c&!(.'+(!(;Z!('!52,%/%&-.'!;.(!)%C(+&%'c!)(!&-C2%+&!('!b!)%-/24;(+!

avec les heuristiques d’adaptation, notamment écono5%S;(&G!6+262&c(&!)-.&!/-!/%''c+-';+(9!!

_(! )(;Z%d5(! *$-6%'+(! *-+-*'c+%&(! /(! )c*-/-4(! 6+c&(.'! )-.&! /-! /%''c+-';+(! (.'+(! )(&!

*2..-%&&-.*(&! &;+! /(! *$-.4(5(.'! */%5-'%S;(! 62'(.'%(//(5(.'! '+d&! %56-*'-.'(&! 62;+! /(&!

4+-.)&!+c&(-;Z!('!/-!5-.%d+(!)2.'!*(&!)(+.%(+&!&’adaptent. Il décrit une science pensée pour 

l’adaptation, la prise de décision, l’anticipation voire la transformation et une adaptation des 

%.7+-&'+;*';+(&! b! 6(%.(! c5(+4(.'(G! 6/;&! C2/2.'%(+&! +c-*'%C(G! 6+24+(&&%C(! ('! %.*+c5(.'-/(9! :/!

interroge l’intérêt, /-!6(+'%.(.*(!('!/(&!62&&%,%/%'c&!)(!+c);%+(!('!)c6-&&(+!*(!)c*-/-4(9##

_(!'+2%&%d5(!*$-6%'+(!%.'+2);%'!/(!*-&!)(!EL=KG!b!/-!72%&!'+d&!6-+'%*;/%(+!('!'+d&!6-+/-.'!Y!EL=K!

(&'!;.!-*'(;+!c*2.25%S;(!)(!6/;&!(.!6/;&!f!*255(!/(&!-;'+(&!g!('!'2;<2;+&!&6c*%7%S;(G!-*'(;+!

de l’aménagement du territoire et reflet de la société française. Ce chapitre analyse les 

tentatives menées en interne pour permettre à l’organisation de se saisir explicitement de la 

question de l’adaptation. Il détaille la variété, les motivations ('! /(&! /%5%'(&!)(&!)c5-+*$(&!

institutionnelles et des initiatives d’experts tournées vers la résilience. Cette première analyse 

5('! (.! cC%)(.*(! ;.(! 6+2,/c5-'%&-'%2.! –! -;! &(.&! )(! /-! &2*%2/24%(! )(! /-! '+-);*'%2.! –! S;%!
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)(5(;+(! %.*256/d'(9! _(&! 62+'(;+&! )(! *(&! )c5-+*$(&! 2.'! )(&! )%77%*;/'c&! b! %.'c+(&&(+! ('! b!

démontrer le caractère stratégique du sujet pour l’entreprise. CeluiN*%!6-+-h'!'+26!c/2%4.c!)(&!

(.<(;Z!26c+-'%2..(/&9!!

C’est pourquoi, nous avons souhaité nous déplacer pour voir comment les acteurs plus (.!

6+%&(!-C(*!/(!'(++-%.!6(+*(C-%(.'!('!)c*+%C-%(.'!/(;+&!+(/-'%2.&!-;!*/%5-'!('!b!&(&!*$-.4(5(.'&!

perçus ou anticipés. Cela a donné lieu à une étude de cas approfondie sur l’exploitation 

7(++2C%-%+(!)-.&!/-!+c4%2.!)(!J2.'6(//%(+!)2.'!+(.)!*256'(!/(!S;-'+%d5(!*$-6%'+(9!=(!*$-6%'+(!

présente ainsi comment, du temps long de la conception d’une LGV jusqu’à la gestion de la 

*%+*;/-'%2.!-;!S;2'%)%(.G!le climat est un réel enjeu pour le ferroviaire qui s’adapte déjà. Bien 

+c(/!62;+!/(&!-*'(;+&G!/(!*$-.4(5(.'!*/%5-'%S;(!(&'!4c+c!&;+!;.!52)(!+c-*'%7!('!%.*+c5(.'-/!–!

l’adaptation devant en permanence se négocier avec des héritages lourds et d’autres 

dynamiques d’évolution. Ces analyses nous ont permis de compléter un portrait de 

l’adaptation «!telle qu’elle se fait!g!('!'(lle qu’elle s’articule avec les dynamiques structurantes 

du système ferroviaire et notamment les efforts continus de rationalisation et d’optimisation.!

Dans un cinquième chapitre nous partageons les résultats d’un '()&$*+,(&-! 2+4-.%&c! (.!

2*'2,+(!RX"\!b!J2.tpellier pour étudier les questions qui émergent lorsque l’on met l’accent 

&;+!)(&!*-+-*'c+%&'%S;(&!);!*$-.4(5(.'!*/%5-'%S;(!–!/(&!(Z'+e5(&!('!/-!C-+%-,%/%'c!–!S;%!.2;&!

6-+-%&&-%(.'!52%.&!,%(.!)%&*;'c(&9!V.!C2%'!-/2+&!S;(!/(!&;<('!-!;.(!+c(//(!*-6-*%'c!b!%.'(++24(+!

/(&!5-.%d+(&!)(!7-%+(G!/(&!)2*'+%.(&!('!/(&!*$2%Z!&'+-'c4%S;(&9!:/!62&(!*(6(.)-.'!)(&!S;(&'%2.&!

)(!42;C(+.-.*(!S;%!)c,2+)(.'! /-+4(5(.'!SNCF. Cette manière d’amener le sujet révèle la 

diversité des postures d’adaptation possibles qui peuvent s’avérer différentes d’une entité à 

l’autre, y compris au sein même du groupe SNCF. !

_(!*$-6%'+(!*2.*/;&%7!s’efforce de récolter les fruits de cette approche. En quoi la description 

!"# $!%&! permet de répondre à l’intention initiale de «!5%(;Z!g! 7-%+(! 6+(.)+(! (.! *256'(! /-!

*2..-%&&-.*(!&;+!)(&!cC2/;'%2.&!7;';+(&!)-.&!/(&!)c*%&%2.&!6+c&(.'(&G!)(!7-%+(!(Z%&'(+!*(!/2.4N

terme dans la stratégie d’une organisation. Il discute notamment de la complémentarité des 

manières de formuler les enjeux de l’adaptation pour ce type d’acteurs, en tenant compte de 

/-! )%C(+&%'c! )(&! 52)(&! )(! +-'%2.-/%'c&! 6+c&(.'(s. L’analyse économique y apparaît alors 

comme une forme parmi d’autres, intéressante à mobiliser avant tout comme une science de 

/-! 42;C(+.-.*(! N! 62;+! )c6/20(+! /(&! *2.&cS;(.*(&! 62&&%,/(&! );! *$-.4(5(.'! */%5-'%S;(G!

explorer les pistes et ouvrir des espaces où penser l’adaptation. !
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IJIB! I(*%&%2.N5-8%.4!B.)(+!I((6!B.*(+'-%.'0!
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>IK! >/(*'+%*%'c!)(!K+-.*(!AK+(.*$!.-'%2.-/!623(+!;'%/%'0F!
>>?! >;+26(-.!>.C%+2.5(.'!?4(.*0!

>D:=!
>'-,/%&&(5(.'!6;,/%*!b!*-+-*'d+(!%.);&'+%(/!('!*255(+*%-/!AK+(.*$!6;,/%*!
&(+C%*(!*256-.%(&!3%'$!-!*255(+*%-/!-.)!%.);&'+%-/!5%&&%2.F!

>B! >;+26(-.!B.%2.!

KL?B#!
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kWk! k+((.W2;&(!k-&(&!
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:H=>! :.&'%';'(!K2+!=/%5-'(!>*2.25%*&!
:k#! :'(+-'%C(!k+2;.)()!#$(2+0!
:JA&F! :.7+-&'+;*';+(!J-.-4(+A&F!
:D==! :.'(+42C(+.5(.'-/!D-.(/!2.!=/%5-'(!=$-.4(!
:DE_! :.&'%';'!D%(++(!E%52.!_-6/-*(!
:#K! :.'(+.-'%2.-/!#+-.&62+'!K2+;5!AV>=IF!
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_%4.(!L2;C(//(!J2.'6(//%(+ND(+6%4.-.!A$%4$N&6(()!/%.(!6+2<(*'!,('3((.!'$(!
*%'%(&!27!J2.'6(//%(+!-.)!D(+6%4.-.F!

Ji#! J-%.'(.-.*(!i!#+-C-;Z!AEL=K!@c&(-;!5-%.'(.-.*(!)(6-+'5(.'F!
J=?! J;/'%*+%'(+%-!?.-/0&%&!
J#>E! K+(.*$!J%.%&'+0!27!>*2/240!A6+(C%2;&/0!J>>IIJ!-.)!J>II#_F!
LV??! L-'%2.-/!V*(-.%*!-.)!?'52&6$(+%*!?)5%.%&'+-'%2.!ABEF!
V>=I! V+4-.%&-'%2.!72+!>*2.25%*!=2N26(+-'%2.!-.)!I(C(/265(.'!!
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VL>@=!
V,&(+C-'2%+(!L-'%2.-/!)(&!>77('&!);!=$-.4(5(.'!*/%5-'%S;(!AK+(.*$!
.-'%2.-/!2,&(+C-'2+0!27!'$(!(77(*'&!27!*/%5-'(!=$-.4(F!

DIK! D+2,-,%/%'0!I(.&%'0!K;.*'%2.!!

DL?==!
D/-.!L-'%2.-/!)M?)-6'-'%2.!-;!=$-.4(5(.'!=/%5-'%S;(!AK+(.*$!.-'%2.-/!
-)-6'-'%2.!6/-.F!

@KK!
@c&(-;!K(++c!)(!K+-.*(!A72+5(+!K+(.*$!@-%/!L('32+8G!52&'!27!@KK!-*'%C%'%(&!
-+(!.23!-'!EL=K!@c&(-;F!

@EE]! @-%/!E-7('0!-.)!E'-.)-+)&!]2-+)!ABjF!

EL=K!
!E2*%c'c!L-'%2.-/(!)(&!=$(5%.&!)(!7(+!K+-.l-%&!AK+(.*$!.-'%2.-/!+-%/3-0!
*256-.0F!

E#E! E*%(.*(!-.)!#(*$.2/240!E';)%(&!AE*%(.*(G!#(*$.2/240!-.)!E2*%('0F!
#>@! #+-%.!>Z6+(&&!@c4%2.-/!AEL=K!@(4%2.-/!'+-%.&F!
#k`! #+-%.!b!k+-.)(!`%'(&&(!AEL=K!$%4$N&6(()!'+-%.&F!
#@-==?! #252++23M&!@-%/3-0!-.)!=/%5-'(!=$-.4(!?)-6'-'%2.!A@EE]NBjF!
B:=! :.'(+.-'%2.-/!;.%2.!27!+-%/3-0&!
OJV! O2+/)!J('(2+2/24%*-/!V+4-.%1-'%2.!
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K%4;+(!"N"!N!@-'%2.-/(!72+!-!(56%+%*-/G!%.);*'%C(!-66+2-*$!999999999999999999999999999999999999999999999999999999!RU!

K%4;+(!"NR!N!J2,%/%1-'%2.!27!'32!5-<2+!5('$2)2/24%*-/!'+-)%'%2.&999999999999999999999999999999999999999999!QR!

K%4;+(!"NQ!N!>Z-56/(&!27!%'(5&!2.!'$(!-4(.)-!27!'$(!&'((+%.4!*255%''((!)%&*;&&%2.&!9999999999!HX!

K%4;+(!"NH!N!?!+(&(-+*$!&(''%.4!'2!%56/(5(.'!2;+!5('$2)2/24%*-/!*$2%*(&!99999999999999999999999999999!H"!

K%4;+(!"NT!N!#$+((!&'-4(&!27!5-'(+%-/!*2//(*'%2.!99999999999999999999999999999999999999999999999999999999999999999999999!HR!

K%4;+(!"N[!N!E*+((.&$2'!27!-!'$(!32+8%.4!%.'(+7-*(!3$%/(!-.-/01%.4!-!'+-.&*+%6'!2.!?'/-&9'%!999!HT!

K%4;+(!RN"!N!=$-.4%.4!'$(!3(-'$(+!6+2,-,%/%'0!)(.&%'0!7;.*'%2.Y!5(-.&G!&$-6(!i!C-+%-.*(!99!T"!

K%4;+(! RNR! N! @(/-'%C(! %562+'-.*(! 27! (-*$! &2;+*(! 27! ;.*(+'-%.'0! %.! )(*-)-/! 5(-.! &;+7-*(!

'(56(+-';+(!6+2<(*'%2.&!9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999!TH!

K%4;+(!RNQ!N!J-6!27!2,&(+C()!%56-*'&!-''+%,;'()!'2!*/%5-'(!*$-.4(!%.!'$(!32+/)999999999999999999!TT!

K%4;+(!RNH!–!E*+((.&$2'!27!'$(!=_:J?#>N?I?D#!>;+26(-.!D/-'72+5!99999999999999999999999999999999999999![\!

K%4;+(!RNT!N!E/%)(!7+25!-!6+(&(.'-'%2.!,0!?/&'25!J-+8('!-.)!D+2);*'!E'+-'(40!277%*(+!999999999!\Q!

K%4;+(!QN"!N!E%56/%7%()!5-6!27!'$(!K+(.*$!+-%/3-0!.('32+8!99999999999999999999999999999999999999999999999999999!̂ Q!

K%4;+(!QNR!N!#%5(/%.(!27!'$(!IN@?:_!6+2<(*'!999999999999999999999999999999999999999999999999999999999999999999999999999999!UH!

K%4;+(!QNQ!N!J-'(+%-/%'0!5-'+%Z!27!&;&'-%.-,%/%'0!%&&;(&!72+!EL=K!@c&(-;G!RX"[99999999999999999999999!UU!

K%4;+(!QNH!N!J-<2+!*2562.(.'&!27!L('32+8!@-%/!?)-6'-'%2.!i!@(&%/%(.*(!E'+-'(40!9999999999999!"XH!

K%4;+(!QNT!N!E*+((.&$2'!7+25!'$(!3(-'$(+N)-'-!62+'-/!6+2C%)()!'2!EL=K!,0!Jc'c2NK+-.*(!"X[!

K%4;+(!HN"!N!#$(!+(4%2.!&';)%()!2.!'$(!&%56/%7%()!5-6!27!'$(!K+(.*$!+-%/3-0!.('32+8!99999999!""T!

K%4;+(!HNR!N!m225!2.!'$(!+(4%2.!&';)%()!2.!-!)('-%/()!5-6!27!'$(!K+(.*$!+-%/3-0!.('32+8!""[!

K%4;+(!HNQ!N!>5(+4(.*(!27!'$(!*/%5-'(!%&&;(!'$+2;4$!6+(/%5%.-+0!&';)%(&!9999999999999999999999999999!""U!

K%4;+(!HNH!N!J-6!27!'$(!6+(/%5%.-+0!2;'/%.(!27!'$(!_LJD!(.)2+&()!,0!'$(!k2C(+.5(.'!99999!"RX!

K%4;+(!HNT!N!I%-4+-5!27!'$(!5-%.!*/%5-'(!$-1-+)&!%.!'$%&!+(4%2.!-77(*'%.4!+-%/3-0&99999999999999!"R\!

K%4;+(!HN[!N!D$2'2&!27!5-<2+!%.*%)(.'&Y!27'(.!5(.'%2.()!);+%.4!%.'(+C%(3&!999999999999999999999999!"R^!

K%4;+(!HN\!N!10+1 regional priorities from the Etats généraux du rail et de l’intermodalité!9!"Q[!

K%4;+(!HN^!–!Example of diagram produced to support user’s associations’ argument!99999999!"Q^!

K%4;+(!TN"!N!Q!&'-4(&!27!'$(!32+8&$26!-&!%'!3-&!,;%/'!-.)!%'(5&!2.!'$(!)%&*;&&%2.!-4(.)-!99!"H[!

K%4;+(!TNR!N!O+-6N;6!&/%)(!2.!*/%5-'(!&*%(.*(!6+(&(.'()!);+%.4!'$(!32+8&$26!9999999999999999999!"H\!

K%4;+(!TNQ!N!j(0!6-+-5('(+&!'2!,;%/)!-)-6'-'%2.!&*(.-+%2&!999999999999999999999999999999999999999999999999999!"TH!

K%4;+(![N"!N!E*+((.&$2'!27!-.!%.*%)(.'!+(*2+)!%.!]@>W?#!999999999999999999999999999999999999999999999999999999!"[^!
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#-,/(! "N"!N! D-+'.(+%.4! 2+4-.%1-'%2.&!32+8%.4! 2.! */%5-'(! *$-.4(G! )2%.4! +(&(-+*$G! 6+2C%)%.4!

'22/&G!(Z6(+'%&(!-.)!&;662+'!9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999!Q^!

#-,/(!RN"!N!W%(+-+*$0!27!&%56/(G!*256/%*-'()!i!*256/(Z!+%&8&!%.!'$(!:D==!+(62+'!999999999999999999![Q!

#-,/(!RNR!N!?&&(&&5(.'!27!-)-6'-'%2.!-*'%2.&!+(*2+)()!2.!=_:J?#>N?I?D#!9999999999999999999999999![^!

#-,/(!RNQ!N!>Z-56/(&!27!-)-6'-'%2.!72*;&!%.!)%77(+(.'!*2;.'+%(&!999999999999999999999999999999999999999999999!\Q!

#-,/(!RNH!N!=+%'(+%-!;&()!'2!)%&'%.4;%&$!%.*+(5(.'-/!-.)!'+-.&72+5-'%2.-/!-)-6'-'%2.!9999999999!\\!

#-,/(!QN"!N!J-<2+!(.'%'%(&!27!'$(!4+2;6!EL=K!999999999999999999999999999999999999999999999999999999999999999999999999999!̂ "!
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#-,/(! QNQ! N! I(&*+%6'%2.! 27! '$(! &-56/(! 72+! '$(! (Z6/2+-'2+0! %.'(+C%(3&! *2.);*'()! ,('3((.!

J-+*$!-.)!E(6'(5,(+!RX"[99999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999!UT!

#-,/(!HN"!N!I(&*+%6'%2.!27!'$(!&-56/(!72+!'$(!%.'(+C%(3&!*2.);*'()!,('3((.!I(*(5,(+!RX"[!

-.)!n-.;-+0!RX"\!9999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999999!""\!
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.(3!/%.(F!6+262&()!);+%.4!'$(!D;,/%*!)(,-'(!999999999999999999999999999999999999999999999999999999999999999999999999!"RQ!

#-,/(!TN"!N!EL=K!6-+'%*%6-.'&!'2!'$(!32+8&$26!9999999999999999999999999999999999999999999999999999999999999999999999!"HT!

#-,/(!TNR!N!#32!*2.'+-&'()!+(4%2.-/!52,%/%'0!62/%*0!26'%2.&!72+!-)-6'-'%2.!999999999999999999999999!"TQ!

#-,/(!TNQ!N!I%77(+(.'!-)-6'-'%2.!%.'(+(&'&!27!'+-.&62+'!&'-8($2/)(+&!99999999999999999999999999999999999!"TT!

#-,/(!TNH!N!E0.'$('%*!5-66%.4!27!-)-6'-'%2.!%&&;(&!-&!(Z6+(&&()!);+%.4!'$(!32+8&$26!999999!"[X!
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]2Z!RN"!N!E25(!8(0!7%.)%.4&!-52.4!*/%5-'(!*$-.4(!%56-*'&!i!C;/.(+-,%/%'0!%.!>;+26(!999999999!T[!
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]2Z! RNQ! N! V,<(*'%C(&! -.)! 5-%.! 2;'6;'&! 27! '$(! ?@:E==! 6+2<(*'! A?)-6'-'%2.! 27! @-%/3-0!

:.7+-&'+;*';+(!'2!=/%5-'(!=$-.4(FG!RX""!999999999999999999999999999999999999999999999999999999999999999999999999999999999!\R!

]2Z!QN"!N!#$(!2.42%.4!RX"^!EL=K!@(72+5!9999999999999999999999999999999999999999999999999999999999999999999999999999999!̂ R!

]2Z!QNR!N!?!)()%*-'()!J%&&%2.!'2!-))+(&&!7/22)N+%&8&!99999999999999999999999999999999999999999999999999999999999999!U^!

]2Z!TN"!N!?)-6'-'%2.!42C(+.-.*(!-.!%&&;(!6+(C%2;&/0!%)(.'%7%()!-'!EL=K!99999999999999999999999999999!"TH!
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)2(&!'$%&!8.23/()4(!-77(*'!actors’ 32+/)C%(3&"P!!
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./ !"#"$%&'()*+"&,-."#(#

?&!-.0!2'$(+!6-&&(.4(+G!3$(.!3(!&'(6!%.!-!'+-%.G!3(!<;&'!3-.'!'2!42!7+25!2.(!6/-*(!'2!

-.2'$(+9! E25('%5(&! 3(! ,+%(7/0! /228! 2;'! '$(! 3%.)23p! &25('%5(&! 3(! &/((6G! +(-)! -! D$I!
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J2&'!27'(.G!3(!72+4('!-,2;'!'$(!(Z'(+.-/!(.C%+2.5(.'!-.)!'$(!3(-'$(+!2.!'$(!3-09!W23(C(+G!

+-%/3-0!/%.(&!42!'$+2;4$!/-.)&*-6(&9!#2!*2..(*'!,%4!-.)!&5-//!*%'%(&G!'$(0!$-C(!)((6/0!*$-.4()!

'$(!*2;.'+0&%)(&!&%.*(!'$(!"U'$!*(.';+09!J2,%/%'0!&(+C%*(&!+(/0!2.!$-+)!%.7+-&'+;*';+(!3$%*$!-+(!

)((6/0!4+2;.)()!%.!'$(%+!6$0&%*-/!(.C%+2.5(.'9!#+-*8&G!*-'(.-+%(&!-.)!,+%)4(&!-+(!(Z62&()!'2!

'$(!3(-'$(+G!(C(+03$(+(!%.!'$(!*2;.'+0G!)-0!-7'(+!)-0G!72+!)(*-)(&9!:.!-))%'%2.G!'+-%.&!)(6(.)!

;62.!2'$(+!.('32+8&!–! 72+!623(+!&;66/0R! -.)! '(/(*255;.%*-'%2.!–! &25('%5(&!(C(.!52+(!

(Z62&()! '2! '$(!3(-'$(+9! #$(&(! +(/-'%2.&$%6&! ,('3((.! '$(! +-%/3-0! &0&'(5!-.)! */%5-'(! -+(!

“bla*8Nboxed” in the design of the infrastructure.!!

?&!+(&(-+*$(&!%.!&*%(.*(!-.)!'(*$.2/240!&';)%(&!AE#EF!$-C(!27'(.!&$23.G!'$(+(!-+(!6-+'%*;/-+!

525(.'&!/%8(!5-<2+!%.*%)(.'&!2+!'(*$.2/24%*-/!&$%7'&!'$-'!+(26(.!'$%&!,/-*8N,2Z9!#$(!K+(.*$!

+-%/3-0! &0&'(5!3-&! )(&%4.()! -.)! $-&! ,((.! 26(+-'()! 72+!52+(! '$-.! "TX! 0(-+&! %.! -! &'-,/(!

*/%5-'(9!O%'$! */%5-'(! *$-.4(!3(! (.'(+! 2.(! 27! '$(&(! +-+(!525(.'&9! ?*'2+&! 27! '$(! +-%/3-0!

&0&'(5!+()%&*2C(+!2C(+/228()!%.'(+-*'%2.&!3$%/(!.(3!2.(&!(5(+4(9!#$(0!$(-+!-,2;'!*$-.4(&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!?&!(Z6/-%.()!%.!'$(!7%+&'!*$-6'(+G!-.!-*'2+!A2+!-.!-*'-.'!3$(.!%'!*-..2'!&6(-8!72+!%'&(/7!-.)!$-&!.2!&628(&6(+&2.F!%&!-.0!(.'%'0!3$%*$!5-8(&!
a difference in the course of action. As the action is “dislocated”, “distributed”, an actor can actually do somet$%.4!A$-&!-4(.*0F!,(*-;&(!%'!%&!
connected to other actors, it is “made of many others” A_-'2;+G!RXX[G!69!H[F9!O(!3%//!5(('!-!4+(-'!)%C(+&%'0!27!-*'2+&!3%'$!'$(%+!23.!%.'(+(&'&G!
+-'%2.-/%'%(&!-.)!*2..(*'%2.&9!!
R!EL=K!%&!-/&2!2.(!27!'$(!5-<2+!(/(*'+%*%'0!*2.&;5(+!27!'$(!*2;.'+09!
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%.! '$(%+! (.C%+2.5(.'G! '$(0! +(-)!-,2;'! '$(5!-.)! '$(0! (Z6(+%(.*(! '$(59! :'! %&! 6+(*%&(/0! '$%&!

&%';-'%2.!3$%*$!%&!7-&*%.-'%.4Y!&';)0%.4!-!$%&'2+%*-/!-.)!*2.'(562+-+0!*256-.0!-'!-!525(.'!

%.!3$%*$! '$%&! &'-,%/%'0!3%.)23! %&! 6+24+(&&%C(/0! C-.%&$%.4G! -.)! %.!3$%*$! (C(.!)(*%)%.4!3$-'!

.2+5-/!*/%5-'(!*2.)%'%2.&!-+(!,(*25(&!)%77%*;/'9#

:.!'$%&!)%&&(+'-'%2.!3(!62+'+-0!-*'2+&!%.!&;*$!&%';-'%2.&Y!'26N5-.-4(+&!+(62+'%.4!-,2;'!'$(%+!

+%&8!5-.-4(5(.'!6+-*'%*(&! '2!-;'$2+%'%(&p!(Z(*;'%C(&!3$2!$-C(! '2! <;&'%70!,-)!6(+72+5-.*(!

*-;&()!,0!&;55(+!7%+(&p!(.4%.((+&!*2.&%)(+%.4!*/%5-'(! %.!'$(%+!)(&%4.!*$2%*(&p!-&&2*%-'%2.&!

32++%()!-,2;'!7/22)!+%&8&p!'$%+&'0!'+-%.!;&(+&!3$(.!'$(!#k`!,-+!%&!*/2&()!2+!(/(*'()!277%*%-/&!

3$2!)2! .2'!;.)(+&'-.)!$23! 7-//%.4! /(-C(&! *-.! -77(*'! +(4%2.-/! '+-77%*9!O(! '-/8! -,2;'! 4+(-'!

6+2<(*'&!-.)!&5-//!5-%.'(.-.*(G!-,2;'!5-<2+! %.*%)(.'&!-.)!/%''/(!-..20-.*(&9!O(!&((!$23!

(.4%.((+&G!5-%.'-%.(+&!-.)!-//!27! '$2&(!3$2!'-8(!6-+'! '2! '$%&! &0&'(5!$-C(!&'-8(&! %.! %&&;(&!

*2..(*'()!3%'$!*$-.4(&!%.!*/%5-'(G!7+25!-!&5-//!+-%/N&(45(.'!.(-+!J2.'6(//%(+!'2!277%*(&!-'!

'$(!EL=K’s headquarter in P-+%&9!!

O(!$-C(!+(-*$()!-!62%.'! %.!3$%*$! '-/8%.4!-,2;'!*/%5-'(!*$-.4(!-&!2.(!$2524(.(2;&!-.)!

)%&'-.'!6$(.25(.2.!)2(&!.2'!5-8(!&(.&(!-.052+(9!?*'2+&!(Z6(+%(.*(!5;/'%6/(!-.)!)%77;&(!

*2.&(S;(.*(&!27!*/%5-'(!*$-.4(!(C(+0!)-09!K2+!-.!2+4-.%1-'%2.!/%8(!EL=KG!%'!%&!.2'!-!5-''(+!27!

4/2,-/! '(56(+-';+(! -.)! -C(+-4(! '+(.)&! -.052+(! ,;'! -.! -**;5;/-'%2.! 27! C(+0! &6(*%7%*!

%56/%*-'%2.&9!O(!3-.'!'2!4+-&6!'$2&(!&6(*%7%*!%56/%*-'%2.&!-.)!;.)(+&'-.)!3$(+(G!3$(.!-.)!

3$0!'$(0!)2!,(*25(!-!6+2,/(5!-.)!$23!&*%(.'%7%*!6+2<(*'%2.&!*-.!$(/6!'2!'-*8/(!'$%&!6+2,/(59!!

V;+!2,<(*'%C(! %&!'2!;.72/)!'$(&(!%&&;(&!3%'$2;'!)(.0%.4!'$(%+!*256/(Z%'09!O(!%.'(.)!'2!'(&'!

$23!$(/67;/!-.!%.);*'%C(!&2*%-/!%.S;%+0!7+-5(32+8!*-.!,(!'2!6+262&(!.(3!+(6+(&(.'-'%2.&!'$-'!

3(/*25(&!3$-'!*/%5-'(!&*%(.'%&'&!$-C(!'2!'(//!-.)!$23!-*'2+&!%.!,;&%.(&&(&!2+!-)5%.%&'+-'%2.&!

-*';-//0!+(-*'!'2!'$%&!%.72+5-'%2.9#O(!-%5!-'!*2.'+%,;'%.4!'2!'$(!(5(+4(.*(!27!.(3!S;(&'%2.&!

-.)!'2!'$(!)(7%.%'%2.!27!.(3!&6-*(&!72+!(Z6/2+-'%2.!-.)!)%&*;&&%2.9!#$(&(!*$-//(.4(&!(Z*(()!

'$(! &*26(! 27! -! &6(*%7%*! 2+4-.%1-'%2.! &;*$! -&! EL=KQ9! #$(0! +-%&(! ,+2-)(+! &2*%('-/! S;(&'%2.&!

+(4-+)%.4! 72+! (Z-56/(! '$(! *2//(*'%C(! 42C(+.-.*(! 27! +%&8&! 2+! 52,%/%'0! 6+(7(+(.*(&! A&6(()G!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Q!?&!3(!&'-+'!'$%&!+(&(-+*$!EL=K!-66(-+&!-&!-!$2524(.(2;&!-.)!&'-,/(!(.'%'0!3%'$!-!3(//N)(7%.()!42-/!-.)!%)(.'%'0!A*79!=$-6'(+!QFG!%.'(+.-/!
6+2*(&&(&G!)(*%&%2.N5-8%.4!6+2*();+(&!-.)!+(/-'%2.&$%6&!'2!(Z'(+.-/!&'-8($2/)(+&9!W23(C(+G!3(!3%//!S;%*8/0!&((!3$0!'$%&!-66-+(.'!&'-,%/%'0!
and homogeneity are never guaranteed. SNCF is actually “composite”, gathering multiple rationalities, being at the same time -.!%.);&'+%-/!
2+4-.%1-'%2.!72*;&%.4!2.!(77%*%(.*0G!-!;'%/%'0!-%5%.4!-'!6+2);*%.4!-!6;,/%*!&(+C%*(G!-!,;&%.(&&!'-+4('%.4!5-+8('N6(+72+5-.*(!A?5,/-+)!('!-/9G!
RXXTp!]2/'-.&8%!i!#$cC(.2'G!"UU"F9!:'!$-&!'2!$2/)!'24('$(+!)%C(+4(.'!6+%2+%'%(&!-.)!%.'(+(&'&!A72+!%.&'-.*(!'$(!*2.*(+.&!27!'$(!-&&('!5-.-4(+!
-.)!'$(&(!27!'$(!52,%/%'0!&(+C%*(&!6+2C%)(+F9!O(!3%//!'$(+(72+(!32+8!3%'$!.('32+8&!27!-*'2+&!'$-'!&25('%5(&!*+2&&!-66-+(.'!,2;.)-+%(&!27!
'$(!2+4-.%1-'%2.!'2!%.C2/C(!/2*-/!-;'$2+%'%(&G!;&(+&G!42C(+.5(.'!277%*%-/&!2+!(C(.!*256('%'2+&9!
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*2572+'G!('*9F9!=$2%*(&!3%//!.(()!'2!,(!'-8(.G!-*'2+&!3%//!$-C(!'2!-)26'!.(3!-''%';)(&!+(4-+)%.4!

2.42%.4!*$-.4(&9!V;+!32+8!$-&!'$(!52)(&'!-5,%'%2.!'2!*2.'+%,;'(!'2!'$(!(/;*%)-'%2.!27!'$(!

%&&;(&!-'!&'-8(!-.)!'2!'$(!+(*2562&%'%2.!27!3$-'!+(-//0!*2;.'&!72+!&;*$!2+4-.%1-'%2.&9!!

/0 12-,-$3(45"#,-)2-26((

!"#$#%&'%()*#+%,$)*-%./#+'&)0+%12)/'%'"#%3#$,)$*1'&4&'5%),%+(&#0'&,&(%60)78#9:#%

#$%&!+(&(-+*$!)(+%C(&!7+25!-!&(+%(&!27!6(+&2.-/!S;(&'%2.&!'$-'!:!(.*2;.'(+()!);+%.4!50!

7%+&'! 6+27(&&%2.-/! (Z6(+%(.*(&! %.! '$(! 7%(/)! 27! (.C%+2.5(.'-/! -.)! */%5-'(! 62/%*%(&9! #$2&(!

S;(&'%2.&!3(+(!+(/-'()!'2!'$(!62'(.'%-/!6(+72+5-'%C%'0!27!&*%(.'%7%*!+(&;/'&!2.!&2*%2(*2.25%*!

-*'%C%'%(&! -.)! '$(! %.7/;(.*(! 27! &*%(.*(! %.! 2+4-.%1-'%2.&! -.)! (&6(*%-//0! %.! ,;&%.(&&(&9! :! 3-&!

32.)(+%.4! 3$-'! '$(! +2/(! 27! &*%(.*(! *2;/)! ,(! '2! )(-/! 3%'$! *256/(Z! %&&;(&! &;*$! -&! '$(!

*2.&(S;(.*(&! 27! */%5-'(! *$-.4(! 3%'$2;'! +();*%.4! '$(5! '2! -! &%.4/(! &2*%-/G! '(*$.%*-/! 2+!

(*2.25%*!)%5(.&%2.9!!

]-*8!'$(.G!:!2,&(+C()!'$-'!&*%(.'%7%*!'(-5&G!-//!2C(+!'$(!32+/)!A:D==G!RX"H,FG!3(+(!+(/(-&%.4!

+(&;/'&!3%'$!C(+0!&%4.%7%*-.'! %56/%*-'%2.&!2.!2;+!+(6+(&(.'-'%2.&!27!2;+!*2//(*'%C(!(Z%&'(.*(9!

:.)(()G!+(&(-+*$(&!2.!4/2,-/!*$-.4(&!)((6/0!S;(&'%2.!52)(/&!27!)(C(/265(.'&!-.)!62/%'%*-/!

&0&'(5&! An-*S;('G! D-*$-;+%G! i! #;,%-.-G! RXXUp! _-'2;+G! "UUTG! "UUUp! D-;4-5G! D-*$-;+%G! i!

#;,%-.-G! RX"TF9! #$(0! +(C(-/! 72+42''(.! %.'(+)(6(.)(.*%(&G! '$(0! &$23! '$-'! $;5-.! -*'%2.&!

-*';-//0! -77(*'! .-';+-/! (S;%/%,+%;5&! -.)! *+(-'(! .(3! 5-<2+! +%&8&! A?5%/'2.G! ]2..(;%/G! i!

k(5(..(G!RX"Tp!](-;!i!_-++è+(G!RX"Tp!](*8!i!_-'2;+G!RXXHF9!#$(0!-/&2!6+2C%)(!;&!3%'$!-.!

%.*+(-&%.4!;.)(+&'-.)%.4!27!'$(&(!+(/-'%2.&$%6&!-.)!'$(!5(*$-.%&5&!-'!32+89!#2!&25(!(Z'(.'G!

3(!*-.!.23!-.'%*%6-'(!7;';+(!*$-.4(&!-.)!52)%70!'$(!*;++(.'!*2;+&(!27!-*'%2.9!#$%&!2+%4%.-/!

&%';-'%2.!&$-8(&!;6!$23!3(!&$2;/)!2+4-.%1(!2;+!+(/-'%2.&$%6&!3%'$!3$-'!3(!$-C(!,((.!*-//%.4!

72+!&2!/2.4!our “environment” A=-//2.G!_-&*2;5(&G!i!]-+'$(G!RXX"p!K%'2;&&%!i!_-;+(.'G!RXX^p!

n2.-&G!"UURp!_-'2;+G!RX"Tp!@;56-/-G!RX"Xp!E2;,(0+-.!i!_2/%C(G!RXX\F9!

?52.4! 4/2,-/! '+-.&72+5-'%2.&G! '$(! *2.&(S;(.*(&! 27! */%5-'(! *$-.4(! -+(! -! 5-<2+! %&&;(9!

=2.*/;&%2.&!2.!'$%&!'26%*!-+(!,2'$!C(+0!*/(-+!-.)!5;/'%7-*('()9!K2+!5-.0!-*'%C%'%(&!;6!'2!.23G!

3(-'$(+! *2.)%'%2.&! 3(+(! .2'! -.! %&&;(! ,(*-;&(! '$(0! 7(//! %.'2! 3(//N8.23.! &'-'%&'%*-/!

)%&'+%,;'%2.&9!#$(!-&&2*%-'()!+%&8&!*2;/)!,(!-&&(&&()!-.)!5-.-4()!'$+2;4$!2+)%.-+0!-*';-+%-/!

6+-*'%*(&9!?&!-!+(&;/'G!'$(&(!&(*'2+&!'(.)()!'2!72+4('!-,2;'!*/%5-'(9!@(*(.'!&*%(.'%7%*!+(&;/'&!
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2.!'$(!%56-*'&!27!*/%5-'(!*$-.4(!+(5%.)!'$(5!-,2;'!'$(!%562+'-.*(!27!3(-'$(+!*2.)%'%2.&!

-.)!&6(//!'$(!(.)!27!&;*$!-.!-*';-+%-/!-66+2-*$!'2!*/%5-'(!+%&8!5%'%4-'%2.9!

W23(C(+G! 3(! *2//(*'%C(/0! &'+;44/(! '2! 52C(! 7+25! '$(&(! '$(2+('%*-/! %56/%*-'%2.&! '2! -*';-/!

*$-.4(&!%.!'$(!&2*%2(*2.25%*!32+/)9!#$(!*2.*/;&%2.&!7+25!+(&(-+*$!$-+)/0!'+-.&/-'(!%.!6;,/%*!

62/%*%(&! -.)! ,;&%.(&&(&! &'+-'(4%(&9! @(*(.'/0G! 5-.0! +(&(-+*$! 6+2<(*'&! –! &;*$! -&! 6+2<(*'&!

*2.);*'()!'$+2;4$!'$(!>B!@(&(-+*$!-.)!:..2C-'%2.!7;.)%.4!6+24+-5H!–!)()%*-'()!%562+'-.'!

+(&2;+*(&! '2! ,+%)4(! '$%&! -66-+(.'! 4-6! ,('3((.! +(&(-+*$! -.)! &2*%('09! :..2C-'%2.! 2+%(.'()!

+(&(-+*$G!'22/,2Z(&G!5('$2)2/24%*-/!7+-5(32+8&!$-C(!,(*25(!-!6+%2+%'09!!

;%3)'#0'&18%$)8#%,)$%#()0)*&(+%')%*1&0+'$#1*%(8&*1'#%1913'1'&)0%

:.! -! *2.'(Z'! 27! %.*+(-&%.4/0! )25%.-.'! (*2.25%*! +-'%2.-/%'0G! '$(! 6(+&6(*'%C(! 27! (*2.25%*&!

-66(-+&!-&!-!6-+'%*;/-+/0!6+25%&%.4!-66+2-*$!'2!+(6+(&(.'!'$(!%.'(+-*'%2.&!,('3((.!)(*%&%2.N

5-8%.4! -.)! '$(! */%5-'(! %.! *255(.&;+-,/(! '(+5&9! #$(! 5-%.&6+%.4! 27! (.C%+2.5(.'-/!

(*2.25%*&! %&! '2! 5-8(! environmental “externalities”! -**2;.'-,/(! %.! '$(! &-5(! &0&'(5! 27!

+(7(+(.*(!-&!2'$(+!%562+'-.'!%&&;(&9!O%'$!(*2.25%*&!3(!*-.!$26(!'2!,(!-,/(!'2!'-/8!3%'$!'$(!

/-.4;-4(! 27! 2+4-.%1-'%2.&! A&6(-8%.4! 27! %.C(&'5(.'&G! +%&8&G! 6(+72+5-.*(!5('+%*&G! *2&'&! -.)!

,(.(7%'&G!etc.). Many “decisionNmaking tools” have been developed to make it possible!%.!'$(!

&6(*%7%*! *-&(! 27! */%5-'(! %56-*'&! )(&6%'(! %'&! /2.4! -.)! ;.*(+'-%.! '%5(N$2+%12.&! AI%''+%*$G!

O+(72+)G!i!J2+-.G!RX"[p! >*2.-)-6'!=2.&2+'%;5G! RX"Tp!W-//(4-''(G!RXXUp!O-'8%&&!i!W;.'G!

RX"QF9!E'%//G!62/%'%*-/!-.)!(*2.25%*!)(*%&%2.N5-8(+&!,-+(/0!'-8(!23.(+&$%6!27!'$%&!5-'(+%-/!A(949!

AL-&&262;/2&G!E-/-4.-*G!_(&(;+G!i!J(;.%(+G!RX"HFF9!O(!72;.)!C(+0!7(3!7((),-*8&!2+!-*';-/!

;&(!*-&(&!27!'$(&(!'22/&9!!

#$(&(! 2,&(+C-'%2.&! /()! ;&! '2! -&&;5(! '$-'! '$(+(! 3-&! 52+(! '$-.! -.! %.72+5-'%2.! 4-6G! -!

8.23/()4(! -**(&&%,%/%'0! 2+! ;.)(+&'-.)%.4! %&&;(9! V,&'-*/(&!5%4$'! %.*/;)(! 2'$(+! )%5(.&%2.&!

&;*$! -&! *24.%'%C(! ,-++%(+&G! %.*256-'%,%/%'0! 27! '%5(N$2+%12.&G! *2.7/%*'&! %.! 6+%2+%'%(&G! &$-+()!

32+/)C%(3&! 3$%*$! .(()! +(.(42'%-'%2.9! #$(! *2.*(+.&! '$-'! -66(-+! (&&(.'%-/! 72+! '$2&(! 3$2!

32+8()! 2.! (.C%+2.5(.'-/! 4/2,-/! *$-//(.4(&G! -+(! &'%//! 6(+%6$(+-/! 72+! 52&'! 6(26/(9! ?'! '$-'!

525(.'G! '$(! socialization of scientific conclusions, “interessement”T! A=-//2.G! "UU[F! '2! '$(!

*2.&(S;(.*(&!27!4/2,-/!*$-.4(s, “mainstreaming” of those concerns became to us, the very 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
H!=79!$''6&Yqq(*9(;+26-9(;q+(&(-+*$q76\q!N!/-&'!-**(&&()!n;/0!RX"^!
T!?//!3$-'!-!&6(*%7%*!-*'2+!2+!(.'%'0!)2(&!'2!,2/&'(+!$%&!2+!$(+!6(+&6(*'%C(!-.)!&'-,%/%1(!'$(!)%&*;&&%2.!-+2;.)!$%&!2+!$(+!23.!7+-5%.4!27!'$(!
%&&;(!
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7%+&'! *$-//(.4(! '2! '-*8/(9! O(! .(()()! '2! (/;*%)-'(! *;++(.'! +(6+(&(.'-'%2.&! -.)!

%.'(+)(6(.)(.*%(&G!'2!)(&*+%,(!&;**(&&%C(!'+-.&/-'%2.&!27!%.72+5-'%2.G!'2!;.72/)!%.'(+(&'&!-.)!

%56/%*-'%2.&!*$-%.&G!'2!7%.)!(.'+0!62%.'&!%.!(Z%&'%.4!2+4-.%1-'%2.-/!6+2*(&&(&!'2!*-'*$!)(*%&%2.N

5-8(+&!-''(.'%2.9!!

<0,)89&0:%()*38#=&'5%,&$+'%

:.! '$%&! '$(&%&G! 3(! )(7(.)! '$-'! 5-8%.4! '$(! *256/(Z%'0! C%&%,/(G! '+-*(-,/(! -.)! ,(%.4! -,/(! '2!

52.%'2+!-.)!-**2;.'!72+!%'G!%&!.2'!<;&'!-.!26'%2.-/!2+!-!'+%C%-/!&'(6!,;'!-!.(*(&&-+0!-.)!*+%'%*-/!

6+2*(&&9!O(!5-8(!'$(!$062'$(&%&!'$-'!5('$2)&!27!&2*%-/!%.S;%+0!*-.!(77%*%(.'/0!6-+'%*%6-'(!'2!

6(+72+5! '$%&! '-&89! #$2&(! -66+2-*$(&G! %.&6%+()! ,0! 6+-45-'%&5! AI(3(0G! "UHXp! _%665-..! i!

_-'2;+G! RXX^p! m-&8G! RX"TFG! &(5%.-/! +(&(-+*$(&! %.! E#E! A(949! A_-'2;+!i!O22/4-+G! "U^^p! #2//%&G!

=+c'2.N=-1-.-C(G! i! ?;,/('G! RX"HFF! -.)! /(-+.%.4! (Z6(+%5(.'&! (European Commission : 
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)"$)/$/,5O&+I%7&"2%&"JJ2'")I4*8&%,,%*+4"$$7&+I%&,"0%&+'J4)&1+I%&)2%"+4'*&'(&,+"#$%&*%+H'2N,5&

(2'0&;42%)+$7&'JJ',4+%&J'4*+,&'(&R4%H&1K")L%*M4%O&TUUV5.” 1=4$$4"0,&W&B;8%O&TUUX5&

O(!3-4(+!'$-'! %'!5%4$'!,(!C(+0!7+;%'7;/!'2!-+'%*;/-'(!,2'$!-66+2-*$(&G!'2!-.*$2+!(*2.25%*!

$(;+%&'%*&!%.!+(-/N/%7(!*256/(Z%'0!-.)!'2!6+262&(!+(/(C-.'!-.)!)%C(+&(!3-0&!'2!)(-/!3%'$!'$%&!

*256/(Z%'09!A “thick description” Ak((+'1G! "UUHF! 27! '$(! (*2.250! –! %'&! diversity of actors’!

,($-C%2+&G!/%5%'()!+(&2;+*(&!-.)!;./%5%'()!)(&%+(&G!%.&'%';'%2.-/!*2.&'+-%.'&G!('*9!N!%&!-!*+;*%-/!

*2562.(.'!27!(*2.25%*!&*%(.*(&9!!

!)$6&0:%)0%'"#%1('/18%(1+#%),%&0,$1+'$/('/$#+%

#$(&(! %.%'%-/! %.'(++24-'%2.&!4-C(!+%&(!'2!)%&*;&&%2.&!3%'$!'$(!7;';+(!6-+'.(+&!27!'$%&!6+2<(*'9!

O%'$!'$(5!3(!%)(.'%7%()!+(-/N*-&(&!3$(+(!'$(&(!%&&;(&!3(+(!,(*25%.4!&-/%(.'9!O2+8%.4!3%'$!

*/%5-'(!*$-.4(!-.)!(*2.25%*&!(Z6(+'&!3(!5('!'$(!&6(*%7%*!*2.'(Z'!27!%.7+-&'+;*';+(!5-.-4(+&!

-.)!26(+-'2+&9!!

:.7+-&'+;*';+(&G! &;*$! -&! '+-.&62+'N.('32+8&!–! ;.)(+&'22)! -&! &2*%2'(*$.%*-/! &0&'(5&[!–! -+(!

-52.4!'$(!7%+&'!*2562.(.'&!27!2;+!&2*%('%(&!*2.*(+.()!,0!'$(!%56-*'!27!*/%5-'(!*$-.4(Y!

“Transport is today a critical support system for the smooth operation of our societies and 
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The first chapter introduces the project’s design, the research protocol and theoretical 
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27'(.!6(+*(%C()!-&!-!5-+4%.-/!'26%*G!)%&'-.'!7+25!&'+-'(4%*!-.)!26(+-'%2.-/!*2.*(+.&9!#$%&!%&!

3$0!3(!$-C(!)(*%)()! 72+!2;+! 72;+'$!*$-6'(+! '2!*2.);*'!-.! %.N)(6'$!-.-/0&%&!*/2&(+! '2! '$(!

26(+-'%2.-/!*2.*(+.&!27!'$(!+-%/3-0!&0&'(59!#$%&!/(-)&!'2!'$(!%.C(&'%4-'%2.!27!-!/2*-/!&;,N*-&(!

&';)09! :.!'$(!+(4%2.!27!J2.'6(//%(+G!*/%5-'(!*$-.4(!%&!-!5-<2+! %&&;(!72+!'$(!+-%/3-0!&0&'(5G!

-77(*'%.4! /2.4N/%7(! 6+2<(*'&! /%8(! '$(! )(&%4.! 27! -! .(3! /%.(! -&! 3(//! -&! '$(! *;++(.'! '+-77%*!

5-.-4(5(.'9!#$%&!&0&'(5!%&!-/+(-)0!-)-6'%.4G!,;'!%.!-.!%.*+(5(.'-/!-.)!+(-*'%C(!52)(9!

#$(&(!C-+%2;&!EL=K!&%'(&!62+'+-0!-)-6'-'%2.!-&!%'!%&!)2.(!72+!.23!-&!'$(!.(42'%-'()!2;'*25(&!

27!5-.0!%.'(++(/-'()!'+(.)&!-.)!/(4-*0!6-'$3-0&9!#$(!7%7'$!*$-6'(+!(Z62&(&!'$(!+(&;/'&!27!-!

32+8&$26! 2+4-.%1()! %.! J2.'6(//%(+! %.! V*'2,(+! RX"\! -%5%.4! -'! 42%.4! ,(02.)! '$%&! 7%+&'!

2,&(+C-'%2.9!D+(&(.'%.4!*/%5-'(!*$-.4(!-&!-!62'(.'%-/!+-6%)!4-5(N*$-.4(+!-.)!72*;&%.4!2.!

C-+%-,%/%'0! -.)! (Z'+(5(! 3(-'$(+! (C(.'&G! 3(! (.*2;+-4()! 6-+'%*%6-.'&! '2! S;(&'%2.! EL=K!

6+2*();+(&G!)2*'+%.(&!-.)!(C(.!&'+-'(4%*!*$2%*(&9!#$(!72*;&!4+2;6!$-&!+(C(-/()!'$(!%.'+%.&%*!

C-+%('0!27!EL=K!-''%';)(&!'23-+)&!-)-6'-'%2.!'$-'!)(6(.)!,2'$!2.!'$(!-*'%C%'0!&(45(.'!A%9(9G!

%.7+-&'+;*';+(!5-.-4(5(.'G!$%4$N&6(()G!+(4%2.-/!2+!*255;'(+!'+-%.&!26(+-'%2.&F!-.)!2.!'$(!

5-+8('!&'+;*';+(!A%9(9!E'-'(!+;.!52.262/0G!26(.!-**(&&!5-+8('&!2+!+(4;/-'()!*256('%'%2.F9!!

#$(!*2.*/;)%.4!*$-6'(+!-''(56'&!'2!'-8(!&'2*8!27!3$-'!3(!)(&*+%,()!-.)!'2!*2.'+%,;'(!'2!'$(!

2+4-.%1-'%2.-/! ;6'-8(! 27! &*%(.'%7%*! %.72+5-'%2.! -,2;'! */%5-'(! %56-*'&9! :'! )%&*;&&(&! '$(!

*256/(5(.'-+%'0!,('3((.!C-+%2;&!-66+2-*$(&G! %.*/;)%.4! '$2&(!)(+%C()! 7+25!(*2.25%*&! '2!

(.-,/(!52+(!-.'%*%6-'%2.9!];%/)%.4!2.!'$(!$%&'2+0!27!/2.4N'(+5!'$%.8%.4!-'!EL=KG!3(!)(7(.)!
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'$-'!(*2.25%*!-.-/0&%&!5%4$'!,(!623(+7;/!!.2'!-&!)(C%*(!72+!26'%5%1-'%2.!2+!2,<(*'%C-'%2.!,;'!

-&!-!'22/!72+!(Z6/2+-'%2.9!?)-6'-'%2.!(*2.25%*&G!3(!,(/%(C(G!%&!-!&*%(.*(!27!42C(+.-.*(!'$-'!

&$2;/)!$(/6!;.72/)%.4!-.)!62.)(+%.4!'$(!*2.&(S;(.*(&!27!*/%5-'(!*$-.4(G!(Z6/2+%.4!62&&%,/(!

6-'$3-0&!-.)!*+(-'%.4!+225!72+!.;+';+%.4!-)-6'%C(!*-6-*%'09!!

! !



RQ!
!

!

&



!
!

RH!
!

YI"J+%2&T P&?*&%0#%;;%;&4*;/)+4R%&

2%,%"2)IPJ2')%,,&

! #$%&!*$-6'(+!%&!-,2;'!'$(!'$(2+('%*-/!7+-5(32+8!-.)!'$(!5('$2)2/240!27!'$%&!+(&(-+*$9!

:'!7%+&'!6+(&(.'&!'$(!,-*84+2;.)!-.)!(&&(.*(!27!2;+!%.S;%+0!+22'()!%.!E#E!A:FG!'$(.!'$(!-66+2-*$!

3(!;&()!'2!*2.);*'!2;+!32+8!A::F9!:.!'$(!7%+&'!&(*'%2.G!3(!(Z6/-%.!3$0!3(!*$2&(!'2!%56/(5(.'!

-.! (56%+%*-/! -.)! %.);*'%C(! 5('$2)9! O(! %.'+2);*(! $23! ?*'2+! .('32+8! '$(2+0! A?L#F! -.)!

:'(+-'%C(N4+2;.)()! '$(2+0! A:k#F! -+(! +(/(C-.'! -66+2-*$(&! '2! 6+2C%)(! -.! 26(+-'%C(!

;.)(+&'-.)%.4!27!'$(!*/%5-'(!-)-6'-'%2.!*$-//(.4(&!72+!-!/-+4(!2+4-.%1-'%2.9!:.!'$(!&(*2.)!6-+'!

of the chapter, we present the project partners’, its governance and how we have actually 

,((.!32+8%.4!2C(+!'$+((!0(-+&!'2!*2//(*'!-.)!-.-/01(!5-'(+%-/! %.!2+)(+!'2!,(! %.!62&%'%2.!'2!

write “risky accounts”! A_-'2;+G! RXXTG! 69! "QQF9!We explain how this “embedded research” 

&(''%.4!$-&!-//23()!;&G!,2'$!'2!-**(&&!'$(!+(/(C-.'!5-'(+%-/!'2!6(+72+5!-.!2+%4%.-/!(56%+%*-/!

+(&(-+*$!-.)!'2!*+(-'(!'$(!*2.)%'%2.&!27!%.'(+-*'%2.!3%'$!'$(!-*'2+&!'2!'(&'!'$(!C-/;(!27!'$(!

&2*%-/!%.S;%+0!'2!6+2C%)(!-/'(+.-'%C(!;.)(+&'-.)%.4!27!-!*256/(Z!&%';-'%2.9!!

:< @!FAh:Di&!>B&:D!B-?Y!:CD&EB!=BBD&Y6:K?!B&LDC=6BAiB&?DA&?A?^!?!:CD&&

! :.!'$(!.(Z'!*$-6'(+!3(!3%//!,(4%.!2;+!%.C(&'%4-'%2.!,0!/228%.4!-'!&*%(.'%7%*!8.23/()4(!2.!

'$(! %56-*'&! 27! */%5-'(! *$-.4(! A:D==G! RX"H*F9! E*$2/-+&! -.)! 6+-*'%'%2.(+&! 5-8(!

+(*255(.)-'%2.&!'2!52C(!7+25!&*%(.*(!'2!-*'%2.!-.)!)(7(.)%.4!-!“62/%*0!+(/(C-.'”!&*%(.*(9!

:.)(()G!*2.*/;&%2.&!7+25!+(&(-+*$!0#-,!(,!#$-C(!'$(!62'(.'%-/!'2!&(+%2;&/0!*$-//(.4(!*;++(.'!

&2*%2N(*2.25%*!*$2%*(&!-.)!52)(/&9!W23(C(+G!-!4+23%.4!.;5,(+!27!(Z6(+'&!.2'(!'$-'!'$(+(!

%&! -! 4-6! ,('3((.! '$(&(! *2.*/;&%2.&! -.)! %56/(5(.'-'%2.! 27! -)-6'-'%2.! 27! 2+4-.%1-'%2.&!

)%+(*'/0!%56-*'()G!&;*$!-&!%.7+-&'+;*';+(!5-.-4(+&!A*79!=$-6'(+!RF9!!

#$%&! 6+2,/(5-'%*! %.'(+-*'%2.&!,('3((.!-! &*%(.*(N,-&()! 8.23/()4(G! *$-.4(&! %.! '$(! */%5-'(!

&0&'(5G! %.7+-&'+;*';+(! -&! -! &2*%2'(*$.%*-/! &0&'(5! -.)! -! /-+4(! 2+4-.%1-'%2.! -+(! 2;+! 5-%.!

+(&(-+*$!%.'(+(&'!%.!'$%&!'$(&%&9!#$%&!%.'(+(&'!%&!+22'()!%.!&*%(.*(!-.)!'(*$.2/240!&';)%(&!AE#EF9!

We use the term STS here to refer to a diverse research tradition, i.e. “not only a field, but 

-/&2!-.!%.'(//(*';-/!*255;.%'0!&$-+%.4G!%7!.2'!-!6-+-)%45G!-'!/(-&'!-!*2552.!(6%&'(52/24%*-/!

+(62&%'2+0r!A_-'182N#2'$G!RXXUF9!?&!.2'()!,0!A]23)(.G!"UUTF!“STS is a multidisciplinary field. 
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#$(!8(0!7-*'2+!$2/)%.4!'$(!C-+%2;&!E#E!+(&(-+*$!-4(.)-&!'24('$(+!%&!-!'26%*-/!%.'(+(&'!%.!&*%(.*(!

and technology”. In this research, 3(!72*;&!2.!$23!-.!%&&;(!6+2);*()!,0!&*%(.*(!5(('&!'$(!

(*2.25%*!32+/)!-&!&';)%()!-.)!6(+72+5()!,0!(*2.25%*&9!

?0 @'"(:"%#:"&,-."()A(#&-"2&"($29(,"&'2)3)6;(#,59-"#((

! ](*-;&(!27!%'&!6/;+-/!-.)!5;/'%)%&*%6/%.-+0!.-';+(G!E#E!+(&(-+*$!;&(&!.2'%2.&!'$-'!-+(!+%*$!

-.)!62/0&(5%*!-.)!'$-'!.(()!'2!,(!*/-+%7%()!72+!'$(!;&(!27!'$%&!'$(&%&9!

=)!3"%!'!)#>"(;431+39!E#E!)(C(/26()!-!+%*$!*+%'%*-/!'$%.8%.4!-,2;'!*/-&&%*-/!+(6+(&(.'-'%2.&!27!

&*%(.*(!-&!-!)25-%.!)('-*$()! 7+25!&2*%('0!-.)! /%.(-+!52)(/&!42%.4! 7+25!“pure” &*%(.'%7%*!

+(&(-+*$! '2! 62/%'%*-/! 2+! (*2.25%*! )(*%&%2.&9! :.&'(-)G! E#E! ,(4-.! '2! -.-/01(! '$(! &2*%-/!

production of scientific facts and innovations as collective processes focusing on science “in 

the making”. In these processesG!&2*%-/!7-*'&!-+(!%.C2/C()!%.!&*%(.*(9!E*%(.*(!%&!5-)(!,0!6(26/(!

3$2!-+(!-/&2!*%'%1(.&!-.)!(*2.25%*!-4(.'&G!3$2!32+8! %.!*256-.%(&!2+!-)5%.%&'+-'%2.&!-.)!

-*';-//0!)2!'$%.4&!AK(/'G!K2;*$cG!J%//(+G!i!E5%'$NI2(++G!RX"[p!W-*8(''G!?5&'(+)-5&8-G!_0.*$G!

i!O-*<5-.G!RXX^F9!?&!D(&'+(!3+%'(&G!&*%(.ce it is “an institution and not just a knowledge”:!

“@)4%*+4,+,&"2%&4*&)'*,+"*+&4*+%raction with the material world. […]&@)4%*+4,+,&"2%&%*8"8%;&

4*&"&)'*+4*/'/,&;%#"te and interact with each other. […] @)4%*+4,+,O&+"N%*&4*;4R4;/"$$7O&"2%&

*'+&J/2%&2"+4'*"$4+4es at work. […] @)4%*+4,+,&)'0%&(2'0&;4((%2%*+& 4*,+4+/+4'*"$&"*;&,')4"$&

backgrounds. […] @)4%*+4,+,&"2%&)'*,+"*+$7&+274*8&+'&/*4(7&+I%42&J2'J',"$,”<&1^%,+2%O&VZZXO&

JJ<&T–Vd5&

=2.C(+&(/0G!&*%(.*(!6+2);*(&!.(3!(.'%'%(&!3$%*$!.(()!'2!,(!&2*%-/%1()!-.)!&25('%5(&!*$-.4(!

'$(!&2*%2(*2.25%*!32+/)9!:'!(.-*'&!'$(!&2*%-/!A_-3!i!B++0G!RXXHF9!!

?4!<0%3#)90"+39!E';)%()!7+25!'$%&!6(+&6(*'%C(G!'$(!*;++(.'!*2.&(.&;&!2.!*/%5-'(!*$-.4(!$-)!

'2!,(!6-'%(.'/0!,;%/'9!?&!)(&*+%,()!,0!>)3-+)&G!'$%&!%.C2/C()!-!/-+4(!*255;.%'0!27!+(&(-+*$(+&G!

“political and scientific institutionsG! 2,&(+C-'%2.! .('32+8&G! -.)! &*%(.'%7%*! 6+-*'%*(! s3$%*$t!

(C2/C()!'24('$(+!2C(+!&(C(+-/!*(.';+%(&!'2!*;/5%.-'(!%.!'$(!4/2,-/!8.23/()4(!%.7+-&'+;*';+(!

we have today”:!

“Our climate knowledge is provisional and imperfect. Yet it is real, and it is strong, becau,%&

4+&4,&,/JJ'2+%;&#7&"&8$'#"$&4*(2",+2/)+/2%&#/4$+&'*&'$;O&2'#/,+&'#,%2R4*8&,7,+%0,&"*;&2%(4*%;&

predictive models, on extensive simulation experiments and model inter comparisons” 

1B;H"2;,O&VZTZO&J<&[cU5&
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L;5(+%*-/!*%+*;/-'%2.!52)(/&!$-C(!6/-0()!-!5-<2+!+2/(G!7%+&'!'2!,;%/)!'$%&!*2.&(.&;&!2.!'$(!

*-;&(&! 27! */%5-'(! *$-.4(! Ak;%//(52'G! RXX\F! -.)! .23! '2! 6+2C%)(! %.6;'&! +(4-+)%.4! '$(!

*2.&(S;(.*(&!27!'$(!6$(.25(.-9!E#E!-+(!*2.*(+.()!3%'$!'$(&(!&*%(.'%7%*!*2.*/;&%2.&!2.!'$(!

3-0!3(!&((G!-.)!3(!/%C(!%.!'$(!*2.'(562+-+0!32+/)9!#$(0!)(7(.)!'$(!$062'$(&%&!'$-'!+(&;/'&!

2.! */%5-'(! *$-.4(! 5-0! $-C(! $;4(! *2.&(S;(.*(&! -.)! &$2;/)! %.);*(! -! +(.(3-/! 27! 2;+!

+(6+(&(.'-'%2.&! -.)! -*'%2.&! A(949! A?5%/'2.! ('! -/9G! RX"Tp! ](-;! i! _-++è+(G! RX"Tp! I-$-.! i!

k;%//(52'G!RX"TFF9!

@"',0$%,&)%&,3$/#:.7+-&'+;*';+(&G!-&!&0&'(5&G!$-C(!,((.!-!6+%C%/(4()!+(&(-+*$!'26%*!72+!E#E\!72+!

-! /2.4! '%5(! A]/28G!L-8-12+-G!i!O%.'$(+(%8G! RX"[p!=2;'-+)G! RXXRp!W;4$(&G! "UUQp!J-0.'1!i!

W;4$(&G!"U^^p!J;572+)!i!O%..(+G!RX"XF9!Making visible what is usually only “part of the 

background”, revealing critical connections (large systems in the making or consequences of 

incidents), STS see infrastructure as a “fundamentally relational concept” AE'-+G! "UUUF9!

>)3-+)&G! -7'(+! =-&'(//&G! defines infrastructures as “those systems without which 

contemporary societies cannot function” A=-&'(//&G! "UU[p! >)3-+)&G! RXXQF9! :.)(()G!

%.7+-&'+;*';+(&!-+(!-'!'$(!%.'(+&(*'%2.!27!5;/'%6/(!+(/-'%2.&$%6&!'$-'!&'+;*';+(!-!*2//(*'%C(9!#$(0!

are the wires, tracks, pipes, which physically “binds us together” A_-'2;+G! RXXTG! 69! "^UF9!

Infrastructures are made out of “hard” components –!27!&'((/!-.)!*2.*+('(!–!,;'!-/&2!27!&27'(+!

(/(5(.'&! -52.4! 3$%*$! (.(+40G! %.72+5-'%2.! -.)! $;5-.N+(/-'%2.&$%6&9! O(! -+(! )(&*+%,%.4!

'$(5G! 72//23%.4! '$(!E#E! '+-)%'%2.G!-&!*256/(Z! &2*%2'(*$.%*-/! &0&'(5&! Ak;(4;(.G! n-++%4(G! _(!

=2;+-.'G!i!D-/2S;(N](+4(&G!RX"\FY!!

“The word “infrastructure” itself very often refers to the physical ",J%)+&1+I%&I"2;H"2%5&

whereas critical infrastructures are complex sociotechnical. […] As historians, sociologists, 

"*;& "*+I2'J'$'84,+,& '(& +%)I*'$'87& 4*)2%",4*8$7& 2%)'8*4M%O& "$$& 4*(2",+2/)+/2%,& "2%& 4*& (")+&

,')4'P+%)I*4)"$& 4*& *"+/2%<& D'+& '*$7& I"2;H"2%& #/+& '28"*4M"+4'*,O& ,')4"$$7P)'00/*4)"+%;&

#")N82'/*;&N*'H$%;8%O&8%*%2"$&"))%J+"*)%&"*;&2%$4"*)%O&"*;&*%"2P/#4f/4+'/,&"))%,,4#4$4+7&

"2%&2%f/42%;&('2&"&,7,+%0&+'&#%&"*&4*(2",+2/)+/2%<” 1B;H"2;,O&VZZc5<&&

E';)0%.4!%.7+-&'+;*';+(G!3(!S;(&'%2.!'$(!+(/-'%2.&$%6&!'2!'$(!'(*$.2/240!'$(0!+(/0!2.p!'2!'$(!

-+(-&!'$(0!&(+C(p!'2!'$(!&2*%-/!-.)!(*2.25%*!%.'(+-*'%2.&!'$(0!(.-,/(p!'2!623(+!,-/-.*(!'$(0!

+(7/(*'G!'$(!&'-.)-+)&!'$(0!(5,2)0G!'$(!*2.C(.'%2.&!'$(0!+(/0!2.G!('*9!AE'-+G!"UUUp!O%..(+G!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
\!Among the most famous works on infrastructures, we find researches on “large technical systems”! A_#EFG! %.%'%-'()!,0!W;4;(&! A=2;'-+)G!
RXXRp!W;4$(&G!"UUQp!J-0.'1!i!W;4$(&G!"U^^F. Alain Gras translated this notion in France with the term “macrosystème technique” Ak+-&G!
"UUQF. “The idea of large technical systems focuses attention on growth around a technological core. By contrast, infrastructures -+(!.2'!
5(+(/0! /-+4(!&0&'(5&G!,;'!&2*%2'(*$.%*al institutions”A>)3-+)&G!RXXQF9!_#E!'(.)!'2!)(C(/26!-/2.4!-!*(+'-%.!6-''(+.G!72//23%.4!-!6-'$3-0!
visible “only on historical scales” and their development relies on key actors named “systemNbuilders” who, at a certain point, “organize 
(Z%&'%.4!62&&%,%/%'ies into a complete system with a vision that must be simultaneously social and technical”.!
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"U^[F9!:.7+-&'+;*';+(&!-+(!&%5;/'-.(2;&/0!'$(!2;'*25(&!-.)!'$(!7/-4&$%6&!27!-!*(+'-%.!C%&%2.!27!

-!*2//(*'%C(!$2+%12.!27'(.!*-//()!6+24+(&&!2+!%..2C-'%2.9!#$(0!,2'$!*2.'+%,;'(!'2!&$-6(!-.)!

-+(!&$-6()!)(C(/265(.'!6-'$3-0&!A)(+!`/(;'(.G!RXXHp!>)3-+)&G!RXXQF9!!

:.7+-&'+;*';+(&!-+(!-'!'$(!*+2&&+2-)&!27!&6-'%2'(562+-/!&*-/(&G!(*2.25%*G!62/%'%*-/!-.)!&2*%-/!

%&&;(&G!72//23%.4!6-'$3-0&!-.)!(.-,/%.4!62&&%,/(!7;';+(&^9!#$(0!$-C(!/%7('%5(!(Z6(*'-.*%(&!27!

&(C(+-/!)(*-)(&Y!)(*%&%2.!5-)(!'2)-0!+(4-+)%.4!72+!%.&'-.*(!.(3!)(C(/265(.'!2+!+('+27%''%.4!

6+24+-5&!3%//!)('(+5%.(!%.7+-&'+;*';+(!-)-6'-'%2.!'2!*/%5-'(!*$-.4(!2C(+!'$(!/2.4!+;.!A@%,(%//G!

RX""F9!#$(0!-+(!,2'$!'$(!C(+0!7%+&'!27!2;+!-&&('&!(Z62&()!'2!*/%5-'(!$-1-+)&!-.)!'$(0!(5,2)0!

2;+!&'+-'(4%(&!'2!6+2'(*'!-4-%.&'!-.)!*2.'+2/!'$2&(!$-1-+)&9!#$(0!6+26-4-'(!'$(!*2.&(S;(.*(&!

27!/2*-/!)%&+;6'%2.!-*+2&&!+(4%2.&U!-.)!'$(0!4;-+-.'((G!'$+2;4$!*2..(*'%C%'0G!-!*(+'-%.!72+5!-!

/-+4(N&*-/(!+(&%/%(.*(!27!(*2.25%(&Y!!

&“Increasingly, modern societies are confronted with the forgotten relationship between 

#/4$+&4*(2",+2/)+/2%,&"*;&+I%&",,/0%;&#")N82'/*;&'(&*"+/2"$&('2)%,&"*;&,+2/)+/2%,&/J'*&

HI4)I&+I%&('20%2&2%$7<&6'*8&)'*,4;%2%;&%,,%*+4"$$7&,+"+4)O&+I4,&#")N82'/*;&4,&*'H&2%8"2;%;&

*'+&'*$7&",&*"+/2"$$7&R"24"#$%O&#/+&"$,'&",&,/#S%)+&+'&"$+%2"+4'*&#7&I/0"*&")+4R4+7<&i$'#"$&

)$40"+%&)I"*8%O&('2&%9"0J$%O&4,&)I"*84*8&+I%&J"2"0%+%2,&H4+I4*&HI4)I&#/4$+&4*(2",+2/)+/2%,&

function”&1B;H"2;,O&VZZc5<&
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&0&'(5&G! 5-)(! 27! '(*$.%*-/! -.)! &2*%-/! A$;5-.! -.)! .2.N$;5-.F! *2562.(.'&9! :.! '$%&!

6(+&6(*'%C(G!3(!-+(!52+(!%.'(+(&'()!%.!'$(!6+2*(&&!2+!2+4-.%1%.4"X!'$-.!%.!'$(!2+4-.%1-'%2.!-&!

-!&'-,/(!$2524(.(2;&!(.'%'09!W23(C(+G!3(!8((6!'$(!'(+5G!'$%.8%.4!3%'$!Jc.-+)!'$-'!“s';)%(&!

27! 2+4-.%1-'%2.&! […]! *2.&'%';'(&! -! 6+%C%/(4()! '26%*! 72+! %.'(+&(*'%2.! ,('3((.! (*2.25%*&G!

management and social sciences” AJc.-+)G!RX"^F9&E%5%/-+/0G!'$(+(!%&!.2!-;'2.252;&!*/%5-'(!

'$-'!*2;/)!,(!-66+($(.)()!-&!-!3$2/(G!(Z24(.2;&G!7-*'2+9!#$2&(!'(+5&!-+(!*2.C(.%(.'/0!;&()!

'2! )(&*+%,(! *256/(Z! 3(-C%.4&! 27! %.'(+-*'%2.&! ,('3((.! '$2;&-.)&! 27! *2562.(.'&! -&!

$('(+24(.(2;&!-&!'$(!-5,%'%2.!27!-!+(4%2.-/!62/%'%*%-.G!'$(!(Z6(+%(.*(!27!-!+-%/3-0!32+8(+G!

'$(!+(&%&'-.*(!27!*2.'%.;2;&!3(/)()!+-%/G!'$(!)%-5('(+!27!-!)+-%.-4(!.211/(G!'$(!3-'(+!&6+-0&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^![…]!:!$-C(!-+4;()!'$-'!&';)0%.4!%.7+-&'+;*';+(&!2.!)%77(+(.'!&*-/(&!27!72+*(G!'%5(G!-.)!&2*%-/!2+4-.%1-'%2.!6+2);*(&!)%77(+(.'!6%*';+(&!27!
$23!'$(0!)(C(/26G!-&!3(//!-&!27!'$(%+!*2.&'+-%.%.4!-.)!(.-,/%.4!(77(*'&!2.!&2*%-/!-.)!%.)%C%);-/! /%7(9!I%77(+(.'!&*-/-+!C%(3&!-/&2!/(-)!'2!
different pictures of the solidity of the “modernist settlement” that separates nature, society, and technology”. (Edwards, 2XXQF!
U!(949!“The complexity of the current transport system has an amplifying effect on [climate] impacts: i7!)%&+;6'%2.&!-77(*'!*+%'%*-/!&(*'%2.&!
27! '$(!.('32+8G! '+-.&62+'! 7/23&!5-0!,(!)(/-0()!2+! &'266()!5-.0!8%/25('(+&!-3-0! 7+25! '$(!-+(-!2+%4%.-//0! -77(*'()9!J;/'%N52)-/G!
*256/(Z!'+-.&62+'!*$-%.&!-.)!'$(%+!-&&2*%-'()!6+2);*'%2.!-.)!/24%&'%*&!-*'%C%'%(&!*2;/)!,(!$-/'()G!-.)!'$(!)-%/0!+2;'%.(&!27!5%//%2.&!27!
*%'%1(.&!*2;/)!,(!-/'(+()p!-.)!%7!C;/.(+-,/(!%.7+-&'+;*';+(&!-+(!&(+C%.4!+(4%2.&!3%'$!-/+(-)0!/%5%'()!-**(&&%,%/%'0!-/'(+.-'%C(&G!'$(0!*2;/)!
*256+25%&(!'$(%+!)(C(/265(.'!6+2&6(*'&!A>;+26(-.!>.C%+2.5(.'!?4(.*0G!RX"HF!
"X!W2/)%.4!'24('$(+G!8((6%.4!-!*2//(*'%C(G!5-.-4%.4!'$(!'(.&%2.!,('3((.!-C-%/-,/(!+(&2;+*(&!-.)!-!42-/9 !
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27!E-%.'N@2*$!&'-'%2.G!$2/%)-0&!6+(7(+(.*(&!27!K+(.*$!7-5%/%(&G!'$(!+%&8!-C(+&%2.!27!4+((.!,2.)!

$2/)(+&G!'$(!*;+%2&%'0!27!-!'+-.&62+'!<2;+.-/%&'G!'$(!.2.*$-/-.*(!27!-!&528(+!3$2!'$+23&!$%&!

,;''!,0!'$(!'+-*8G!'$(!%.'(+(&'!27!-!3-'(+N,2''/(!&'+(('!C(.)2+G!'$(!%.C-&%C(.(&&!27!?5,+2&%-G!

'$(!3-+5%.4!62'(.'%-/! 27! =VR!52/(*;/(&! (5%''()! %.!](%<%.4!2+! %.! '$(!D-+%&%-.! &;,;+,&G! '$(!

=(C(..(&!5-&&%7!,/2*8%.4!&'2+5!*/2;)&!7+25!'$(!J()%'(++-.(-.!2+!'$(!)(4+((!27!&2%/!52%&';+(9!!

J-.0!&';)%(&!3%'$%.!'$(!7%(/)!27!E#E!$-C(!72*;&()!2.!525(.'&!3$(.!(.'%'%(&!-.)!*2//(*'%C(&!

-+(!.2'!0('!2+!.2'!-.052+(!&'-,%/%1()p!'$2&(!525(.'&!3$(.!*2.'2;+&!27!-!6+%2+%!3(//N)(7%.()!

4+2;6&! 27! *-'(42+%(&! ,(*25(! ;.*(+'-%.9! #$(! 6+2);*'%2.! 27! .(3! &*%(.'%7%*! 7-*'&G! '$(!

&2*%-/%1-'%2.! 27! -.! %..2C-'%2.! 2+! -**%)(.'&! -+(! -52.4! '$(&(! 6-+'%*;/-+! &%';-'%2.&! %.!3$%*$!

“solid” relationships become magmatic""Y!

“According to the definition of the Encyclopedia Britannica, magma is a flow of ‘partiall7&

molten rock’, a configuration in which rock is both liquid and solid at the same time, exactly 

as social is in controversies. But there’s more to this metaphor:&HI"+&4,&0',+&4*+%2%,+4*8&4*&

0"80"&4,&+I"+&,'$4;&"*;& $4f/4;&,+"+%,& %94,+& 4*&"&)%",%$%,,&0/+/"$&+2"*,('20"+4'*<&C*&+I%&

'*%&I"*;O&+I%&,'$4;&2')N&+'/)I%;&#7&+I%&I%"+&'(&+I%&($'H&0%$+,&"*;&#%)'0%,&J"2+&'(&+I%&

,+2%"0<&C*&+I%&'+I%2&I"*;O&"+&+I%&0"284*,&'(&+I%&($'HO&+I%&$"R"&)''$,&;'H*&"*;&)27,+"$$4M%,<&

[…] Through this dynamic the social is unremittingly& )'*,+2/)+%;O& ;%)'*,+2/)+%;& "*;&

reconstructed. This is the social in action and that’s why we have no other choice than 

;4R4*8&4*&0"80"<&1_%*+/24*4O&VZTZ5&
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7%.)!-.!-)-6'()!-.)!-/3-0&!'(562+-+0!<(1&$#5!53"1!#A_%665-..!i!_-'2;+G!RXX^G!69!"XTF/#

E2*%-/%1%.4! */%5-'(! 8.23/()4(! 7-//&! %.'2! '$%&! 6+2,/(5-'%*! *-'(42+0! AW;/5(G! RXXUF9! O$(.!

%55(+&()!%.!-!6-+'%*;/-+!2+4-.%1-'%2.G! %'! %&!-!&2;+*(!27!)%&-4+((5(.'Y!'26N6+%2+%'0!72+!&25(!

-*'2+&G!&(*2.)-+0!72+!2'$(+&G!5-<2+!*$-//(.4(!72+!'$(!&'+;*';+(!27!'$(!&0&'(5!%'&(/7!2+!&%56/(!

6(+%6$(+-/!6(+';+,-'%2.G!;+4(.'!2+!(-&%/0!62&'62.()9!J;/'%6/(!+(6+(&(.'-'%2.&!/%C(!'24('$(+G!

*2.C(+4(.'!2+!%.*256-'%,/(Y!72+!&25(!6(26/(G!*/%5-'(!*$-.4(!%&!'$(!%5-4(!27!4/2,-/!*$-.4(&!

-.)!$-&!-!&05,2/%*G!6-+-)%45-'%*G!&;,&'-.*(p!72+!2'$(+&!%'!%&!-!C(+0!&6(*%7%*!6+2,/(5!'$-'!*-.!

2./0!,(!-))+(&&()!%.!(-*$!/2*-/! *2.'(Z'!,0!7%+&'!)(&*+%,%.4!'$(!-*';-/!(77(*'!2.! '$(!&0&'(59!

Heterogeneous, “not yet stabilized, closed or backNboxed”G! '$(! %.'(+-*'%2.! ,('3((.!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
""!Those moments of shared uncertainty are called “controversies” in this literature–!'$%&!'(+5!%&!'$(+(72+(!;&()!3%'$!-!,+2-)(+!5(-.%.4!'$-.!
3$-'!we are used to in everyday language: “Every bit of science and technology which is not yet stabilized, closed or blackNboxed” (Macospol, 
RXX\F!



RU!
!

8.23/()4(!2.!7;';+(!*$-.4(&!-.)!-!&2*%2(*2.25%*!2+4-.%1-'%2.!&;*$!-&!'$(!K+(.*$!+-%/3-0!

&0&'(5!*-++0!'$(!&(()&!27!62'(.'%-/!*2.'+2C(+&%(&9!

/0 B",')9)3)6-&$3(&')-&"#C($2(">:-%-&$3($29(-295&,-."(%"#"$%&'((

! #$%&!&%';-'%2.!/()!;&!'2!5-8(!'32!&'+;*';+%.4!*$2%*(&!3$(.!7+-5%.4!2;+!+(&(-+*$Y!3(!

)(*%)()!'2!;&(!-!6+-45-'%*!(56%+%*-/!A%F!-.)!%.);*'%C(!A%%F!-66+2-*$!AK%4;+(!"N"F9!

A!+&,3#.*.#*#B0%!("043#'(,#0#3<-!,!)046#!"1&)%!53#0--,(0)9#
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&G%“The name of the game is to get back to empiricism”%KI1')/$L%DEEML%3G%?@NO%

?)-6'-'%2.! +-%&(&!4(.(+-/!S;(&'%2.&!,;'! %&!-/3-0&! *2.'(Z'N)(6(.)(.'9!V;+! %.'(+(&'! 72+! '$%&!

'26%*!6+24+(&&%C(/0!4+(3!3$%/(!%.'(+-*'%.4!2.!*/%5-'(N+(/-'()!%&&;(&!3%'$!/-+4(!2+4-.%1-'%2.&!

-.)!2,&(+C%.4!$23!&25(!&6(*%7%*!*256-.%(&!3(+(!'-*8/%.4!'$%&!*256/(Z!*$-//(.4("R9!O(!3(+(!

(&6(*%-//0!%.'(+(&'()!,0!%.7+-&'+;*';+(!5-.-4(+&!-.)!(.C%+2.5(.'-/!&(+C%*(&!6+2C%)(+&!3(!$-)!

6+(C%2;&/0!'$(!2**-&%2.!'2!32+8!3%'$9!:.)(()G!'$(&(!-*'2+&!-+(!-'!'$(!7+2.'/%.(!27!-)-6'-'%2.G!

,2'$!)%+(*'/0!(Z62&()!'2!*/%5-'(!$-1-+)&!-.)!-,/(!'2!'$%.8!%.!'$(!/2.4!'(+59!W23(C(+G!-&!27'(.!

3%'$!*256/(Z!2,<(*'&! /%8(! '$(&(!2+4-.%1-'%2.&G! '$(+(!-+(! /2'&!27!0#-,!(,!# +(6+(&(.'-'%2.&!2.!

$23!'$(0!32+8G!3$-'!-+(!'$(%+!6+%2+%'%(&G!3$-'!'$(0! &$2;/)G!2+!'$(0!*2;/)!)2G!('*9!O2+8%.4!

3%'$!'$(!*/%5-'(!+(&(-+*$!-.)!expert’s!*255;.%'0!3(!'(.)!'2!-&&;5(!–!&%'()!%.!*2.7(+(.*(!

+225&!%.!D-+%&!2+!]+;&&(/&!–! '$-'!'$(!&%';-'%2.!72+! &;*$!2+4-.%1-'%2.&! %&!+-'$(+!&%56/(Y!'$(0!

$-C(! -! C(&'()! %.'(+(&'! '2! -)-6'! -.)! '2! -.'%*%6-'(! '$(! *25%.4! %56-*'&! 27! */%5-'(! *$-.4(9!

W23(C(+G!'$(&(!2+4-.%1-'%2.&!-+(!7-+!7+25!,(%.4!$2524(.(2;&!(.'%'%(&G!'$(0!$-C(!'2!)(-/!3%'$!

-!C-+%('0!27!*256/(Z! %&&;(&9!@(-&2.%.4!7+25!'$(!2;'&%)(!3(!'-8(!'$(!+%&8!'2! <;&'!+(6+2);*(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"R!K2+!%.&'-.*(G!-+2;.)!(C(.'&!&;*$!-&!$''6Yqq333972+;5('(2*/%5-'9*25q!N!/-&'!-**(&&()!n;.(!RX"^!
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6+((Z%&'%.4!2+!2;')-'()!+(6+(&(.'-'%2.&!-.)!*-'(42+%(&/##$%&!%&!3$0!3(!3-.'()!'2!42!*/2&(+G!

'2!;.)(+&'-.)!$23!&;*$!-.!2+4-.%1-'%2.!32+8&G!3$2!A2+!3$-'F!%&!-*';-//0!-*'%.4!,($%.)!'$%&!

2C(+-+*$%.4!*2.*(6'G!$23!'$(&(!-*'2+&!-**(&&G!6+2*(&&G!%.'(+-*'!3%'$!8.23/()4(9!!

O(!$-)!'$(!2662+';.%'0!'2!)2!&2!3%'$!2.(!6-+'%*;/-+!*256-.0!–!.-5(/0!EL=K!–!%.'+2);*()!%.!

'$(! .(Z'! &(*'%2.! -.)! 6+(&(.'()! %.! 7;+'$(+! )('-%/&! %.! *$-6'(+! Q9! O(! )(*%)()! '2! '-8(! '$%&!

2662+';.%'0!'2!*2.);*'!-.!%.N)(6'$!32+8!3%'$!'$%&!2+4-.%1-'%2.9!#$(!32+8!6+(&(.'()!%.!'$(!

.(Z'!*$-6'(+&! %&! '$(+(72+(!7%+&'!-.)! 72+(52&'!-.!(56%+%*-/!32+89!V;+! %.'(.'%2.!$-&!,((.! '2!

*2//(*'!2+%4%.-/!5-'(+%-/G!'2!2,&(+C(!3$-'!3-&!42%.4!2.G!'2!)(&%4.!'(&'&!-.)!'2!(Z6(+%5(.'!%.!

&%';9!:.!&$2+'G!3(!*$2&(!'2!*-++0!2;'!-!6+-45-'%*!%.C(&'%4-'%2.!+(4-+)%.4!3$-'!8.23/()4(!2.!

*/%5-'(! *$-.4(! %&! -*';-//0! )2%.4! '2! &;*$! -.! 2+4-.%1-'%2.! -.)! 3$-'! 6(26/(! 3%'$%.! '$%&!

2+4-.%1-'%2.!-+(!)2%.4!3%'$!'$%&!8.23/()4(9!!

?&! _2+%.2! .2'%*()G! -.! %.S;%+0! +(7(+&! '2! '$(!32+8! 27! ,2'$! &*%(.'%&'&! -.)! )('(*'%C(&! A_2+%.2G!

RX"HF9!:'!*25,%.(&!*+(-'%C(!'$%.8%.4!–!*+(-'%.4!6/-;&%,/(!&'2+%(&!–!-.)!/24%*-/!'$%.8%.4!'2!)+-3!

all the implications and consequences of hypothetical scenarios and test them: “Sherlock 

Holmes is doing much more than deduction, he thinks, he imagines, he does”. An inquiry starts 

3%'$!-!*-&(G!-.!;.(Z6/-%.()!7-*'p!'$(!)('(*'%C(!*2//(*'&!*/;(&G!72//23&!%.';%'%2.&G!)(C(/26&!-.)!

'(&'!'$(2+%(&9!:'!%&!-!+%42+2;&!-.)!)(5-.)%.4!5('$2)G!72//23%.4!'+-*(&G!%5-4%.%.4!)(C%*(&!'2!

%.C%'(!-*'2+&!'2!(Z6+(&&!'$(%+!C%(3&G!26(.%.4!,/-*8!,2Z(&!A)(!E-+)-.G!"UUTF9!:'!%&!-.!%.C%'-'%2.!

'2!&;&6(.)!<;)45(.'G!'2!+(7;&(!'$(!'+-77%*!27!*/%*$c&G!'2!(56%+%*-//0!'(&'!(C(+0'$%.4Y!

&“We are in the business of description. Everyone else is trading on )$4)I.,<& B*f/424%,O&

,/2R%7O&(4%$;H'2NO&"2)I4R%,O&J'$$,O&HI"+%R%2—&H%&8'O&H%&$4,+%*O&H%&$%"2*O&H%&J2")+4)%O&H%&

become competent, we change our views. Very simple really: it’s called inquiries. Good 

inquiries always produce a lot of new descriptions”.&16"+'/2O&VZZ]O&J<&T]`5&&

&&G%;0%&09/('&4#%133$)1("-%7"#0%'"#$#%&+%0)%(8#1$%"53)'"#+&+%')%'#+'%

:.!-!5-45-'%*!&%';-'%2.G!%'!%&!C(+0!$-+)!'2!-&&;5(!-!6+%2+%!'$-'!2.(!6(+&6(*'%C(!%&!52+(!+(/(C-.'!

'$-.!-.2'$(+!2.(. It is difficult to assume that one specific economic model will meet actors’ 

(Z6(*'-'%2.&!-.)!,(!-,/(!'2!-.&3(+!'$(%+!S;(&'%2.&9!#$%&!6+2<(*'!%&!6-+'%*;/-+/0!%.'(+(&'()!%.!

economics as a possibly relevant “translation” able to bridge the apparent “knowledge uptake 

gap” between climat(! &*%(.*(! -.)! -)-6'-'%2.9! #$(! +-'%2.-/(! ,($%.)! '$%&! %)(-! /%(&! 2.! '$(!

-&&;56'%2.!'$-'!$(!/-.4;-4(!27!*2&'&G!,(.(7%'&!2+!+%&8&!5%4$'!,(!52+(!-;)%,/(!72+!*256-.%(&!

2+!2'$(+!(*2.25%*!-*'2+&9!W23(C(+G!'$(+(!-+(!5-.0!%56/%*%'!$062'$(&(&!%.!&;*$!-!6+262&%'%2.G!
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+(4-+)%.4!72+!%.&'-.*(!'$(!+(/(C-.*(!27!&*%(.'%7%*!%.72+5-'%2.!2+!'$(!)(*%&%2.N5-8%.4!6+2*(&&9!

#$2&(!-+(!*256/(Z!6+2*(&&(&!%.!3$%*$!3(!*-.!$-+)/0!'(&'!(-*$!&6(*%7%*!6+(5%&(!%.!-!)();*'%C(!

3-09! #$%&! %&! 3$0! 3(! *$2&(! -.! %.);*'%C(! -66+2-*$9! O(! 3-.'()! '2! )(&*+%,(! 7%+&'G! ,(72+(!

assuming that any form of “translation” could be the most relevant. Such an inductive 

6(+&6(*'%C(!%&!.2'!'$(!52&'!*2552.!%.!&*%(.*(&!27!-)-6'-'%2.9!O%'$!'$%&!'$(&%&G!3(!3-.'!'2!

6+262&(!%'!-&!-.!%.'(+(&'%.4!-/'(+.-'%C(!'2!52C(!72+3-+)!%.!-)-6'-'%2.!%56/(5(.'-'%2.9!

O(!'+%()!,2'$!'2!(/;*%)-'(!'$(!&6(*%7%*!&%';-'%2.!27!EL=K!-.)!'2!'(&'!3$-'!'$%&!'06(!27!+(&(-+*$!

5('$2)&!*-.!6+2);*(9!O(!3-.'()!'2!(Z6(+%5(.'!$23!(77%*%(.'!%'!*2;/)!,(!'2!'-8(!'$(!'%5(!%'!

.(()&!72+!-!S;-/%'-'%C(!&2*%-/!(.S;%+0!'2!6+262&(!-!,(''(+!7+-5%.4!27!'$(!S;(&'%2.!27!'$(!%56-*'!

27! */%5-'(! *$-.4(! 2.! '$(! &0&'(5! -.)! &2! '2! %56+2C(! '$(! 42C(+.-.*(! 27! -)-6'-'%2.9! =-.! -!

6+(*%&(! )(&*+%6'%2.! 27! '$(! &%';-'%2.! *2.'+%,;'(! '2! *2%.! -.)! &(/(*'! +(/(C-.'! $(;+%&'%*&G!

-66+2-*$(&!-.)!'22/&!72+!-)-6'-'%2.!AE3-+'G!]%(&,+2(8G!i!_2;+(.l2G!RX"HFP!=-.!%'!$(/6G!,2'$!

'2! 4(.(+-'(! -!52+(! *+()%,/(G! &-/%(.'! -.)! /(4%'%5-'(! 8.23/()4(! A=-&$! ('! -/9G! RXXQF! -.)! '2!

%56+2C(! $23!3(! *2//(*'%C(/0! '-8(! 6+27%'! 27!3$-'!3(! -/+(-)0! 8.23P! K-+! 7+25! )(.0%.4! '$(!

%.'(+(&'! 27! '$(! )();*'%C(! 7+-5(32+8&! -C-%/-,/(! %.! '$(! /%'(+-';+(G! 3(! %.'(.)! '2! 6+2C%)(! -!

*256/(5(.'-+0!6(+&6(*'%C(!'2!$(/6!+(*2..(*'%.4!'$2&(!'2!-*';-/!-.)!4+2;.)()!&%';-'%2.&9!!

>)0(#3'/18%21(6:$)/09%,)$%+/("%10%133$)1("%%

O(!,-&()!2;+!32+8!2.!'32!27!'$(!)25%.-.'!(56%+%*-/!%.);*'%C(!-66+2-*$(&!'$-'!(Z%&'!%.!&2*%-/!

&*%(.*(&Y!?*'2+!L('32+8!#$(2+0!A?L#F!N!-/&2!*-//()!'+-.&/-'%2.!&2*%2/240! N!-.)!'$(!:'(+-'%C(!

k+2;.)()! #$(2+0! A:k#F! AK%4;+(! "NRF9! @(/-'()G! '$(&(! +(&(-+*$! 5('$2)&! $-C(! -/&2! (C2/C()!

-**2+)%.4!'2!)%77(+(.'!+(&(-+*$!&'+(-5&!3%'$!'$(%+!23.!&6(*%7%*%'%(&9!!
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A!+&,3#.*E#*#F(2!4!G0%!("#('#%;(#<0H(,#<3%9(1(4(+!)04#%,01!%!("$#

!

=(&,)3C#D&%9(,#

&G%;(')$P0#'7)$6%'"#)$5%–%“we are in the business of description […] describe –%7$&'#%–%9#+($&2#%

–%write”%16"+'/2O&VZZ]O&J<&T[X5%%

K2+!'$(!?L#G!&'-,%/%'0!%&!3$-'!$-&!'2!,(!(Z6/-%.()9!:.%'%-//0!)(C(/26()!'2!&';)0!'$(!&;**(&&!27!

%..2C-'%2.&!A?8+%*$G!=-//2.G!i!_-'2;+G!"U^^FG!?L#!%&!-.!-''(56'!'2!;.)(+&'-.)!'$(!6+2*(&&(&!

27! *+(-'%2.! -.)! &2*%-/%1-'%2.! 27! &*%(.*(! -.)! '(*$.2/240! ,0! 72*;&%.4! 2.! '$(! *-6-*%'0! 27!

$('(+24(.(2;&!-*'2+&!'2!)2!'$%.4&!'$+2;4$!'$(%+!*2..(*'%2.&Y!“knowled4(!%&!-!&2*%-/!6+2);*'!

which […] may be seen as a product or an effect of a network of heterogeneous material” 

A_-3G!"UURF9!:'!%&!+(/(C-.'!%.!2;+!*-&(!3$(.!*2.&%)(+%.4!-)-6'-'%2.!-&!-!6+2*(&&!27!&'-,%/%1-'%2.G!

-.!-''(56'!'2!+(*2562&(!2;+!*2552.!32+/)G!S;(&'%2.()!,0!'$(!&*%(.'%7%*!32+8!2.!%56-*'&!27!

*/%5-'(! *$-.4(! -.)! C;/.(+-,%/%'0! 27! &2*%('%(&"Q9! ?L#! &;%'&! 3(//! '$%&! 525(.'! 27! &$-+()!

;.*(+'-%.'09!

O%'$! ?L#G! '$(! investigation starts “in the middle of things” A_-'2;+G! RXXTG! 69! R\FG! '$(.G! %'!

patiently follows actants’ traces A_-'2;+G!"U^\F9!?*'-.'&!2+!-*'2+&!-+(!-.0!'$%.4&!N!$;5-.!2+!

.2.N$;5-.!N!that do “modify a state of affairs by making a difference”. Actors do not just 

'+-.&62+'! %.72+5-'%2.! ,;'! 26(+-'(! )%&6/-*(5(.'&G! '+-.&72+5-'%2.&G! '+-.&/-'%2.&9! #$2&(!

'+-.&72+5-'%2.&! /(-C(! 722'6+%.'&G!-.)! '$(! +(&(-+*$(+! /228&! 72+! '$(59!W(!6+2);*(&!)(C%*(&G!

6+262&(!'(&'&!'2!-*'2+&G!'2!+(*2+)!'$(59!K2//23%.4!'$(!'2624+-6$0!27!'$(!%.C(&'%4-'%2.!7%(/)G!

$(!52C(&!7+25!2.(!C%(362%.'!'2!-.2'$(+G!5;/'%6/0%.4!6(+&6(*'%C(&!2.!'$(!-*'%2.9!W(!)+-3&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"Q!E';)0%.4!-)-6'-'%2.!'$+2;4$!'$(!/(.&!27!?L#G!3(!7%.)!4+(-'!&%5%/-+%'%(&!,('3((.!%..2C-'%2.!-.)!-)-6'-'%2.Y!,2'$!-+(!-.!2;'*25(!7+25!
&*%(.*(!-.)!-!6+2*(&&!'$-'!5%4$'!,(!-,/(!'2!'+-.&72+5!&2*%-/!-++-.4(5(.'9!O(!'-/8! -,2;'!'(*$.%*-/!2+!2+4-.%1-'%2.-/!%..2C-'%2.!-&!3(//!-&!
'(*$.%*-/! 2+! 2+4-.%1-'%2.-/! -)-6'-'%2.p! %.*+(5(.'-/! 2+! '+-.&72+5-'%C(! %..2C-'%2.&! -.)! -)-6'-'%2.9! ]2'$! -+(! &2;+*(&! 27! f%.'(+6+('-'%C(!
7/(Z%,%/%'0!g!2+!f!;.*(+'-%.'0!g9! :.! '$%&! +(&(-+*$!3(!;.)(+&'-.)!'$-'!-)-6'-'%2.! +(S;%+(&! '$(!*2.&'+;*'%2.!27! -.!-*'2+N.('32+8!-&!3(//! -&!
%..2C-'%2.&9!



QQ!
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'$(!.('32+8&!27!*2..(*'%2.&!'$-.!(.-,/(!'$(!-*'2+&!–!'$+2;4$!&6-*(!-.)!'%5(!–!'2!-*';-//0!)2!

&25('$%.49!?*'2+&! $-C(! -4(.*0!,(*-;&(! '$(0! -+(!.('32+8&9! #$(! +(&(-+*$(+! )(&*+%,(&!$23!

5;/'%6/(&!&%'(&!-+(!*2..(*'()G!.2'!%.!'$(2+0!,;'!,0!-*';-/G!2,&(+C-,/(!/%.8&9!!

“To understand how social phenomena are built it’s not enough to observe actors alone 

not it’s enough to observe social networks once they are stabilized. What should be 

'#,%2R%;&"2%&+I%&")+'2,P*%+H'2N&+I"+&4,&+'&,"7&+I%&($%%+4*8&)'*(48/2"+4'*&HI%2%&")+'2,&"2%&

*%8'+4"+4*8&+I%&+4%,&'(&'$;&*%+H'2N,&"*;&+I%&%0%28%*)%&'(&*%H&*%+H'2N,&4,&2%;%(4*4*8&+I%&

4;%*+4+7&'(&")+'2,<”&1_%*+/24*4O&VZTZ5&

J2+(!'$-.!-!'$(2+0G!?L#!7%+&'!)(&*+%,(&!-!+(&(-+*$!-''%';)(!'2!-)26'!3$(.!*2.);*'%.4!&;*$!-!

field work. Callon proposes three principles to characterize this attitude: “-4.2&'%*%&5!

A%56-+'%-/%'0!,('3((.!-*'2+&Fp!4(.(+-/%1()!&055('+0!A'$(!*255%'5(.'!'2!(Z6/-%.!*2.7/%*'%.4!

C%(362%.'&! %.! '$(! &-5(! '(+5&F! -.)! 7+((! -&&2*%-'%2.! A'$(! -,-.)2.5(.'! 27! -//! -! 6+%2+%!

distinctions between the natural and the social)”! A=-//2.G! "UU[F9! ]-&()! 2.! '$%&! -''%';)(G!

`(.';+%.%!(.umerates four requirements to “dive in magma”:!6erplexity (“n2'!&%56/%70%.4!'$(!

number of propositions”FG! *onsultation (“n2'! &$2+'Ncutting actor’s voices”FG! $%(+-+*$%1-'%2.!

A“)iscussing compatibility of propositions”F!-.)!%.&'%';'%2.Y!A“2.*(!6+262&%'%2.!%.&'%';'()G!.2'!

S;(&'%2.%.4! '$(%+! /(4%'%5-*0”). We have decided to adopt this attitude and follow these 

6+%.*%6/(&9!

O(! (&6(*%-//0! ,;%/'! 2;+! +(&(-+*$! 2.! '$(! )(C(/265(.'&! 27! ?L#! 5-)(! '2! &';)0! 5-45-'%*!

525(.'&! through “cartography of controversies”! (European Commission : CORDIS, 2010; 

`(.';+%.%! ('! -/9G! RX"Hp! `(.';+%.%G! @%**%G! J-;+%G! j%5,(//G! i! J(;.%(+G! RX"TF9! J-66%.4!

controversies is the “exercise of crafting devices '2! 2,&(+C(! -.)! )(&*+%,(! &2*%-/! )(,-'(!

especially, but not exclusively, around techno scientific issues” A`(.';+%.%G!RX"XF9! :'!-%5&!-'!

(Z6/2+%.4!-.)!C%&;-/%1%.4!'$(!*256/(Z%'0!27!*2.'(562+-+0!)(,-'(&G!.2'!-'!+();*%.4!%'!2+!'+0%.4!

to provide definitive arbitration between actors’ positions. !

#$(&(!-66+2-*$!*25(!3%'$!a form of minimalism in the method: “JustN/228!-.)!'(//!3$-'!02;!

&((” A`(.';+%.%G!RX"XFH&keeping an “InfraNlanguage”Y!

&“[ANT] main tenet is that actors themselves make everything, including their own frames, 

+I%42&'H*&+I%'24%,O&+I%42&'H*&)'*+%9+,O&+I%42&'H*&0%+"JI7,4),O&%R%*&+I%42&'H*&'*+'$'84%,<&

So the direction to follow would be more descriptions I am afraid”. 16"+'/2O&VZZ]O&J<&T]`5&&

=2.&%&'(.'/0!3%'$!E#E!'+-)%'%2.G!'$(!+(&(-+*$(+!)2(&!.2'!'+0!'2!(Z6/-%.!3$-'!$(!%&!2,&(+C%.4!,0!

referring to any “context” or preexisting “groups”, nor to propose additional categories or 



QH!
!

-&&;5(!-*'%2.!27!%.C%&%,/(!72+*(&9!W(!<;&'!+(62+'&!-,2;'!*2.'(Z';-/%1-'%2.!-.)!4(.(+-/%1-'%2.!

6+262&()!,0!-*'2+&G!5-8%.4!'+-*8-,/(!*$-%.&!27!+(/-'%2.&!-.)!+(4+2;6%.4&!C%&%,/(9!!

“Follow the connections, ‘follow the actors themselves’. No cold objectification has taken 

J$")%& +I%2%O&*'& ,/J%24'2& 2%",'*& 4,&#%4*8&/*('$;%;<&BR%27HI%2%O&#$4*;& +%204+%,&"2%&#/,7&

)2"*N4*8&'/+&;"+"<&e/,+&N%%J&,*4((4*8&+I2'/8I&+I%42&8"$$%24%,O&*'&0"++%2&I'H&("2&+I4,&+"N%,&

7'/<& !I%& ,"0%& )I"*8%& '(& +'J'82"JI7& '))/2,& %R%27& +40%& 7'/& 2%J$")%& ,'0%&07,+%24'/,&

,+2/)+/2%&#7&(/$$7&R4,4#$%&"*;&%0J424)"$$7&+2")%"#$%&,4+%,<&?*&'28"*4M"+4'*& 4,&)%2+"4*$7&*'+&

‘bigger’ than those it organizes.” 16"+'/2O&VZZ]O&J<&TUZ5&&

W23(C(+G!'$%&!5%.%5-/%&5!%&!7-+!.2'!unproductive. Social inquiry “makes realities and social 

32+/)&9!#$(0!)2!.2'!&%56/0!)(&*+%,(!'$(!32+/)!-&!%'!%&G!,;'!-/&2!(.-*'!%'e”!A_-3!i!B++0G!RXXHF9!!

&&GQ"#)$&J1'&)0%109%&'#$1'&4#%:$)/09#9%'"#)$5%

=2.'+-+0!'2!2'$(+!4+2;.)()!-66+2-*$(&G!?L#!;&;-//0!)2(&!.2'!'+0!'2!42!,(02.)!)(&*+%6'%2.G!

'2!*+(-'(!*2.*(6'&G!6+262&(!*-'(42+%(&9!?*'2+&!)2!'$-'!,0!'$(5&(/C(&Y!

“They, too, compare; they, too, produce typologies; +I%0O&+''O&;%,48*&,+"*;"2;,j&+I%0O&

+''O&,J2%";&+I%42&0")I4*%,&",&H%$$&",&+I%42&'28"*4M"+4'*,O&+I%42&4;%'$'84%,O&+I%42&,+"+%,&'(&

04*;<&=I7&H'/$;&7'/&#%&+I%&'*%&;'4*8&+I%& 4*+%$$48%*+&,+/((&HI4$%&+I%7&H'/$;&")+& $4N%&"&

#/*)I&'(&0'2'*,G&=I"+&+I%7&;'&+'&%9J"*;O&+'&2%$"+%O&+'&)'0J"2%O&+'&'28"*4M%&4,&HI"+&7'/&

have to describe as well. It’s not another layer that you would have to add to the ‘mere 

description’. Don’t try to shift from descr4J+4'*& +'& %9J$"*"+4'*a& ,40J$7& 8'& '*& H4+I& +I%&

;%,)24J+4'*<&=I"+&7'/2&'H*&4;%",&"2%&"#'/+&7'/2&)'0J"*7&4,&'(&*'&4*+%2%,+&HI"+,'%R%2&

)'0J"2%;&+'&I'H&+I4,&#4+&'(&+I%&)'0J"*y itself has managed to spread”<&16"+'/2O&VZZ]O&J<&

T[U5<&

#$%&!+(7/(*'&!-!*/-&&%*-/!)(,-'(!-52.4!E#E!&*$2/-+&!,('3((.!)(&*+%6'%C(!2./0!-.)!-.-/0'%*-/!

6(+&6(*'%C(&! A]23)(.G! "UUTp! W(&&G! RXX"p! _-'182N#2'$G! RXXUp! v%.G! RXXQF9! O(! (.)2+&(! '$(!

62&%'%2.! -**2+)%.4! '2!3$%*$! '$%&! %&! .2!)%&*2.'%.;%'0! ,('3((.!a “thick”! )(&*+%6'%2.! Ak((+'1G!

"UUHF!-.)!%.'(+6+('-'%2.9!!

#$%&!6+2<(*'!-/&2!%.'(.)&!'2!*2.'+%,;'(!'2!,+%)4(!'$(!4-6!,('3((.!&*%(.*(!27!-)-6'-'%2.!AE3-+'!

('!-/9G!RX"HFG!-)-6'-'%2.!$(;+%&'%*&!6+262&()!-.)!3$-'!$-66(.&! %.!-.!2+4-.%1-'%2.!&;*$!-&!

EL=K9!:.!2+)(+!'2!)2!&2G!3(!'+0!'2!*2..(*'!'$(!)(&*+%6'%2.&!3(!6+262&(!'2!*2.*(6'&G!$(;+%&'%*&!

-.)!5('$2)&!-C-%/-,/(!%.!'$(!/%'(+-';+(!2.!-)-6'-'%2.9!

“It is important to acknowledge the underlying heuristics that are bei*8&/,%;&+'&8/4;%&";"J+"+4'*&

J2')%,,%,&"*;&)'*+4*/"$$7&f/%,+4'*&+I%42&$%84+40")7<&!I4,&('20&'(&2%($%94R%&'2&;'/#$%&$''J&$%"2*4*8&

4,& *%)%,,"27& +'& %*,/2%& #'+I& 2%,%"2)I%2,& "*;& J2")+4+4'*%2,& I"R%& "JJ2'J24"+%$7& (2"0%;& +I%42&
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";"J+"+4'*&J2'#$%0,&"*;&"2%&2%$74*8&/J'*&2'#/,+&I%/24,+4),&+'&8/4;%&+I%42&;%)4,4'*Pmaking. […] In 

'2;%2& +'& ";%f/"+%$7& %R"$/"+%&HI%+I%2& J"2+4)/$"2& I%/24,+4),& "2%&/,%(/$& "*;& 2'#/,+O& +I%2%& 4,& "*&

4*)2%",4*8&*%%;& ('2& )24+4)"$&0/+/"$& 2%($%)+4'*&#%+H%%*& ,)4%*+4,+,&"*;&J2")+4+4'*%2,&",& +'&HI4)I&

",,/0J+4'*,O& I%/24,+4),O& "*;& ";"J+"+4'*& J24*)4J$%,& %*"#$%& ,/))%,,(/$& ";"J+"+4'*& 4*& J2")+4)%<&

1^2%,+'*O&K/,+%$4*O&W&K"$'*%7O&VZT]55<&

O(! (&6(*%-//0! 72*;&! 2.! '$(! -66+2-*$(&G! 52)(/&! -.)! '22/&! 6+262&()! ,0! (*2.25%&'&! 3$2!

*2552./0!32+8!27! -&&(&&%.4! '$(! *2&'&! -.)! ,(.(7%'&! '2! *256-+(! &'+-'(4%(&! 72+! -.! (77%*%(.'!

-)-6'-'%2.p! %.C(&'%4-'(! '$(! +2/(! 27! 5-+8('&! -.)! +(4;/-'%2.&! -.)! )%&*;&&! -,2;'! '$(! 52&'!

+(/(C-.'!%.&'+;5(.'&!-.)!%.*(.'%C(&!72+!-)-6'-'%2.!A>*2.-)-6'!=2.&2+'%;5G!RX"Tp!V,(+/-*8!i!

L(;5w+8(+G!RX"Qp!V>=IG!RX"TF9!

V;+!32+8!42!,2'$!3-0&Y!7+25!2,&(+C-'%2.!'2!72+5-/!*-'(42+%(&G!-.)!7+25!&*%(.'%7%*!*2+6;&!'2!

'$(!7%(/)G!6+262&%.4!$(;+%&'%*&!'2!-*'2+&9!O(!6+-*'%*()!'$%&!,-*8!-.)!72+'$!,('3((.!)(&*+%6'%2.!

-.)! *2.*(6';-/%1-'%2.! ,-&()! 2.! '$(! %'(+-'%C(! 4+2;.)()! '$(2+0! A=$-+5-1G! RXX[p! j-.(G!

`-.)(+/%.)(.G!]-1'-.G!#2;%/%G!i!=/-;&G!RX"Hp!E'+-;&&!i!=2+,%.G!"UU\F,&k+2;.)()!'$(2+0!3-&!

)(C(/26()!-.)!72+5-/%1()!,0!k/-&(+!('!E'+-;&&!-'!'$(!(.)!27!'$(![X&!Ak/-&(+!i!E'+-;&&G!"U[\F9!

:'! %&! *;++(.'/0! ;&()! %.!5-.0! +(&(-+*$N7%(/)&! %.*/;)%.4! &6-'%-/! 6/-..%.4G! 2+4-.%1-'%2.! '$(2+0!

A#2;%/%!i!`-.)(+/%.)(.G!RX"\F!-.)!-)-6'-'%2.N&';)%(&!Aj-.(!('!-/9G!RX"Hp!E%52.('G!RX""p!#2;%/%!

i!`-.)(+/%.)(.G!RX"\F!9!#$(!4(.(+-/!6+%.*%6/(!27!4+2;.)()!'$(2+0!%&!'2!6+2);*(!*2.*(6'&!2;'!

27! S;-/%'-'%C(! (56%+%*-/! )-'-9! :'! &$-)(&! /%4$'! 2.! '$(! 6+2);*'%2.! 27! 5(-.%.4! ,0! -*'2+&!

'$(5&(/C(&!A=2;';+(G!RXXQF9!

#$+2;4$! '$(! -.-/0&%&! 6+2*(&&! N! 6+2'2*2/! )(&*+%,()! ,(/23! N! 3(! 6+24+(&&%C(/0! %)(.'%7%()!

*-'(42+%(&!'$-'!3(!*2;/)!,+%)4(!3%'$!*2.*(6'&!(Z%&'%.4!%.!-)-6'-'%2.!/%'(+-';+(9!:.!2+)(+!'2!)2!

&2G!3(!&;**(&&%C(/0!+(-)!2.!C-+%2;&!-&6(*'&!27!'$(!*2.'(562+-+0!&*%(.*(G! %.*/;)%.4!,;'!.2'!

/%5%'()! '2! '$(! 72//23%.4! '26%*&Y! %.*+(5(.'-/! –! '+-.&72+5-'%C(! -)-6'-'%2.G! '+-.&%'%2.!

5-.-4(5(.'p!(Z6/2+-'2+0!-.)!6+()%*'N'$(.N-*'!-)-6'-'%2.!-66+2-*$(&!-.)!*/%5-'(!&(+C%*(&p!

(.4%.((+%.4! -.)! &2*%2! (*2/24%*-/! &0&'(5&p! +(&%/%(.*(G! +%&8G! C;/.(+-,%/%'0G! -)-6'%C(! *-6-*%'0p!

)(*%&%2.!'$(2+0G!(Z6(+'%&(G!;.*(+'-%.'0G!)(*%&%2.!5-8%.4!;.)(+!)((6!;.*(+'-%.'0p!42C(+.-.*(!

27!-)-6'-'%2.p!-)-6'-'%2.!-.)!6/-..%.4p! 72+(&%4$'&!-.)!-)-6'-'%2.!(*2.25%*&p! %.&'%';'%2.-/!

(*2.25%*&9! :'(+-'%2.&! ,('3((.! 2;+! (56%+%*-/! *2+6;&! -.)! '$(&(! '$(2+('%*-/! *2+6;&(&!

6+24+(&&%C(/0! -//23()! ;&! '2! %)(.'%70! 8(0! 6+26(+'%(&! 27! +(/(C-.'! *-'(42+%(&! -.)! 5-<2+!

+(/-'%2.&$%6&!,('3((.!'$(59!!
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70 !"A3"D-.-,;((

?! *+%'%*-/! )%5(.&%2.! 27! '$(&(! -66+2-*$(&! %&! '$(! +(7/(Z%C%'0! 27! '$(! %.C(&'%4-'2+,& :'! 3-&!

6-+'%*;/-+/0! %562+'-.'! %.! 2;+! +(&(-+*$! &%.*(! 3(! 3(+(! -/&2! -*'%C(! &'-8($2/)(+&! 27! &(C(+-/!

*255;.%'%(&! %.C2/C()!%.!'$(!6+2<(*'!A*79!&(*'%2.!::F9!K%+&'/0G!3(!32+8!-&!-.)!3%'$!-)-6'-'%2.!

(Z6(+'&9!E(*2.)/0G!3(!'(.)!'2!&$-+(!'$(!6(+&6(*'%C(!'$-'!E#E!$-C(!2.!*/%5-'(!-)-6'-'%2.!-&!-!

3%*8()!6+2,/(59!](%.4!-*'%C(!-'!'$(!%.'(+7-*(!,('3((.!&*%(.*(!-.)!)(*%&%2.N5-8%.4G!3(!'-8(!

the risk at “becoming arrogant in our attempts at describing and prescribing the shape” this 

%.'(+7-*(!&$2;/)!$-C(!A]/-.*$-+)G!RX""G!69!R[F9!O(!$-C(!&'+%C(.!'2!5%'%4-'(!'$%&!+%&8!'$+2;4$!-!

&;&'-%.()!)%-/24;(!,('3((.!'$(!-*'2+&!%.C2/C()!%.!'$(!6+2<(*'!-.)!*2.'%.;2;&!)%&6/-*(5(.'&G!

7+25!2.(!6(+&6(*'%C(!'2!-.2'$(+G!%.!2+)(+!'2!C-+0!C%(362%.'&Y!

“If I want to be a ,)4%*+4,+&"*;&2%")I&'#S%)+4R4+7O&:&I"R%&+'&#%&"#$%&+'&+2"R%$&(2'0&'*%&(2"0%&

'(&2%(%2%*)%&+'&+I%&*%9+O&(2'0&'*%&,+"*;J'4*+&+'&+I%&*%9+<&=4+I'/+&+I',%&;4,J$")%0%*+,O&:&

would be limited to my own narrow point of view for good. […]&16"+'/2O&VZZ]O&J<&T[X5&

“Observing "& )'*+2'R%2,7& 4,& $4N%& ,%++4*8& /J& "& ,)4%*+4(4)& $"#a& +I%& f/"$4+7& '(& '#,%2R"+4'*&

;%J%*;,&'*&+I%&)"J")4+7&+'&0/$+4J$7&+I%&*/0#%2&"*;&4*)2%",%&+I%&,%*,4+4R4+7&'(&0'*4+'24*8&
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+(4-+)&!$23!8.23/()4(!%&!6+2);*()!and question what a “valid knowledge” is9!#$(0!72*;&!2.!

'$(! %.'(+-*'%2.!,('3((.!'$(!2.(&!3$2!2,&(+C(!and what is observed, “reincorporating the 

&;,<(*'! %.'2!8.23/()4(G!-!8.owledge he produces and which produces her” AJ2+%.G!"U[\F9!

#$(0!-''(56'!'2!)(&*+%,(!'$(!-*'%2.!%.!%'&!*2.'(Z'G!72*;&%.4!2.!*2..(*'%2.&G!*2.<;.*'%2.&G!-.)!

-&&2*%-'%2.&!%.&'(-)!27!,+(-8%.4!)23.!-.)!-'25%1-'%2.9!#$(0!-%5!-'!;.)(+&'-.)%.4!$23!'$%.4&!

$2/)! '24('$(+9! ?! )%+(*'! *2.&(S;(.*(! %&! '2! -*8.23/()4(! '$-'! '$%.4&! 3$%*$! -+(! -/3-0&!

*2.&'+;*'()!*-.!,(!3(//!2+!,-)/0!*2.&'+;*'()!-.)!5%4$'!,(!)(*2.&'+;*'()!-.)!+(*2562&()!

A_-'2;+G!RX"XF9!

#$%&!,-*84+2;.)!)(7%.(&!2;+!4;%)%.4!6+%.*%6/(&!-//!-/2.4!'$(!+(&(-+*$!'2!7+-5(!'$(!S;(&'%2.&!

,;'! -/&2! '2! )(&%4.! -! +2,;&'! -.)! +%42+2;&! +(&(-+*$! 6+2'2*2/! -.)! *2.);*'! 26(+-'%2.-//0! '$(!

%.S;%+0G!-&!6+(&(.'()!%.!'$(!.(Z'!&(*'%2.9!



Q\!
!

::< -B@B?-Y>&^-CYB@@&

O(!$-C(!,((.!able to conduct this work through the original design of an “embedded 

research”9!O(!.(()()!'2!(.&;+(!3(!*2;/)!,2'$!-**(&&!'2!'$(!*-&(!3(!%.'(.)()!'2!&';)0!-.)!

%.'(+-*'!3%'$!-*'2+&!%.!2+)(+!'2!'(&'!'$(!-66+2-*$!3(!3(+(!6+262&%.49!#$(!.(*(&&-+0!*2.)%'%2.!
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'+%()! '2! (5,2)0! '$(5!-'! (-*$! &'(6!27! 2;+! +(&(-+*$G! 7+25!2;+!)%C(! %.! '$(! /%'(+-';+(! '2! '$(!

+(62+'&!3(!3+2'(G!7+25!)-'-!*2//(*'%2.!A(&6(*%-//0!%.'(+C%(3&F!'2!'$(!'(&'!27!-*'2+&’!+(-*'%2.&!
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*2//(*'%C(/0!&('!;6!'2!(.-,/(!'$%&!+(&(-+*$!'2!$-66(.9!!

?0 A “embedded research” setting(

R$)Sect’s Partners%
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D$I!*-.)%)-'(G!%'&!&;6(+C%&2+&!-.)!/-,2+-'2+09!V.!2.(!&%)(G!'$(+(!-+(!&6(*%-/%&'&!27!'$(!*/%5-'(!
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(3D) of the “Group SNCF” and the Sustainability and environment (DEDD) of SNCF Réseau"H9!
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“ADEME is active in the implementation of public policy in the areas of the 

(.C%+2.5(.'G! (.(+40! -.)! &;&'-%.-,/(! )(C(/265(.'9! :'! 6+2C%)(&! (Z6(+'%&(! -.)!

-)C%&2+0!&(+C%*(&!'2!,;&%.(&&(&G!/2*-/!-;'$2+%'%(&!-.)!*255;.%'%(&G!42C(+.5(.'!

,2)%(&!-.)!'$(!6;,/%*!-'!/-+4(G!'2!(.-,/(!'$(5!'2!(&'-,/%&$!-.)!*2.&2/%)-'(!'$(%+!

(.C%+2.5(.'-/!-*'%2.9!?&!6-+'!27!'$%&!32+8!'$(!-4(.*0!$(/6&!7%.-.*%.4!6+2<(*'&G!

from research to implementation, in its areas of action”.!:'!(&6(*%-//0!+;.&!-!D$I!

6+24+-5"T! to “foster the production of new scientific and technological 

knowledge, with a desire to use the results”.!#$%&!'$(&%&!%&!6-+'!27!'$%&!6+24+-5!

and intends to contribute to the “axis 5” dealing with socioN(*2.25%*!-&6(*'&!27!

-! '+-.&%'%2.! '2!-! /23!*-+,2.! +(&%/%(.'!(*2.250! A,($-C%2+! 72+(&%4$'G!52)(//%.4G!

%..2C-'%2.G!42C(+.-.*(G!52.%'2+%.4!-.)!(C-/;-'%2.!27!-)-6'-'%2.G!('*9F!A?I>J>G!

RX"TF9! ?&! 3+%''(.! %.! 2;+! %.%'%-/! 6+262&-/G! '$%&! 6+2<(*'! &2;4$'! '2! %56+2C(! 2;+!

;.)(+&'-.)%.4! 27! /2*-/! )(*%&%2.N5-8%.4! &%';-'%2.&! '2! %56+2C(! -)-6'-'%2.!

42C(+.-.*(! -.)! -//23! ,(''(+! %.72+5()! -.)! ,(''(+! (S;%66()! *$2%*(&9!O(! $-)!

+(4;/-+!%.'(+-*'%2.&!3%'$!?I>J>!(Z6(+'&!2.!%&&;(&!+(/-'()!'2!,;%/)%.4&!-.)!&;,N

.-'%2.-/!-)-6'-'%2.9!!
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“:H=>! %&& -! '$%.8! '-.8! '$-'! 6+2C%)(&! 6;,/%*! -.)! 6+%C-'(! )(*%&%2.! 5-8(+&! 3%'$!

(Z6(+'%&(! 2.! (*2.25%*! -.)! 7%.-.*%-/! %&&;(&! +(/-'()! '2! (.(+40! -.)! (*2/24%*-/!

transition”. I4CE has been working on adaptation since 2008 with recent 

)(C(/265(.'!2.!,-++%(+&!'2!-)-6'-'%2.!%.!K+-.*(!AE%52.('!i!_(&(;+G!RX"TF!-.)!
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(*2.25%*&!'2!5-%.&'+(-5!-)-6'-'%2.!%.!&;*$!*256/(Z!6+2<(*'&9!#$(&(!(Z6(+%(.*(!

-.)! &%5%/-+! S;(&'%2.&! ,(%.4! +-%&()! %.! '$(! /%'(+-';+(! AO-'8%&&! i! W;.'G! RX"QF!

fostered I4CE’s interest for these issues. For :H=>G!'$%&!'$(&%&!$(/6()!'2!)(C(/26!

-.! %.'(+.-/! (Z6(+'%&(! 2.! -)-6'-'%2.! -.)! '2! '-8(! 62&%'%2.! 2.! '$%&! '26%*9! :'!
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#$(! =>?@=! %&! -! +(&(-+*$! /-,! 32+8%.4! 2.! =;/';+(&G! >.C%+2.5(.'&G! ?+*'%*G!

Representations, and Climate. The team working on adaptation focuses on “the 

&';)0! 27! '$(! %.'(+-*'%2.&! ,('3((.! $;5-.! &2*%('%(&! -.)! '$(%+! *$-.4%.4!

environment within the various conceivable sustainability paths”. Its research is 

“based first of all on a postulate: repeated, invasive, global crises and the 

-**;5;/-'%2.!27!6(+.%*%2;&!6+2,/(5&!-+(!.2'!-''+%,;'-,/(!'2!6+-*'%*(&!'$-'!-+(!

32;/)!,(!-,/(!'2!+(72+5!4+-);-//0!-.)!5-+4%.-//0G!,;'!'2!-!)(7%*%'!27!&;&'-%.-,%/%'0!

27! 2;+! 62/%*%(&G! 2+! (C(.! '$(! &2*%2N62/%'%*-/! &0&'(5! %'&(/79! :.! '$%&! &(.&(G! '$(!

'+-.&%'%2.!'2!&;&'-%.-,%/%'0! %&!-!+-)%*-/!'+-.&72+5-'%2.G!'-8%.4!6/-*(!2C(+!-! /2.4!

6(+%2)!27!'%5(G!,0!6-'$&!'$-'!-+(!7-+!7+25!,(%.4!&'+-%4$'!-.)!72+!3$%*$!3(!*-.!

observe accelerations, slowdowns and even backtrack”. This thesis offers a 

particular case, studying a specific “corporate”/organizational culture.!
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H'##$&0:%()**&''##-%1%$))*%,)$%1('/18%9&+(/++&)0G%%

?!&'((+%.4!*255%''((G!%.C2/C%.4!+(6+(&(.'-'%C(&!27!-//!'$(&(!6-+'.(+&G!$-&!72//23()!'$(!6+2<(*'!

&%.*(!'$(!,(4%..%.49!:'&!5(5,(+&!3(+(!-.!?I>J>!(.4%.((+G!'$(!$(-)!-.)!-!6+2<(*'!5-.-4(+!

of SNCF 3D, the head and a project manager of SNCF Réseau DEDD, I4CE’s d%+(*'2+!-.)!'$(!

'32!-*-)(5%*!&;6(+C%&2+&!27!'$%&!D$I9!!

O(!$2/)! 7%C(!5(('%.4&!27!-,2;'! '32!$2;+&!(-*$!,('3((.!L2C(5,(+!RX"T!-.)!?6+%/! RX"^G!

(%'$(+!-'!:H=>G!EL=K!2+!EL=K!@c&(-;9!>-*$!5(('%.4!4-C(!+%&(!'2!5%.;'(&!&(.'!'2!6-+'%*%6-.'&!

-.)! &25('%5(&! '2! 7;+'$(+! +(-*'%2.&! ,0! (5-%/&9! #$%&! &'((+%.4! *255%''((! +-6%)/0! ,(*-5(! -!

525(.'!27!/%C%.4!)%&*;&&%2.!,('3((.!6-+'.(+&G!3$2!$-C(!6+24+(&&%C(/0!/(-+.'!'2!8.23.!(-*$!

2'$(+9!>C(+0!5(('%.4!$-)!%'&!&6(*%7%*!-4(.)-!,;'G!4(.(+-//0!&6(-8%.4G!'$(!&'((+%.4!*255%''((!

$(/6()! '2! 7+-5(! '$(! 6+2<(*'! 2,<(*'%C(&! -.)! 6+2*(&&G! %'! 52.%'2+()! 6+24+(&&(&G! 6+2C%)()!

&2/;'%2.&!'2!;./2*8!&%';-'%2.&!-.)!52C(!72+3-+)&!A(949!*2.'-*'!)('-%/&G!277%*%-/!+(S;(&'&G!('*9FG!

)%&*;&&()! 6+(/%5%.-+0! +(&;/'&! -.)! C-/%)-'()! (-*$! &'(6! AK%4;+(! "NQF9!O(! 72+! %.&'-.*(! '-/8()!

about the relevant framing of the research (“we can’t choose only one component of the 

infrastructure, we need a systemic understanding” N!5%.;'(&!27! '$(! "&'!5(('%.4FG! '$(! +%4$'!

&*26%.4! 72+! '$(! *-&(Nstudy or the complementary dimensions to test (“economic decisionN

making tools are interesting but we also need narratives, stories” N!5%.;'(&!27!'$(!H'$!5(('%.4F9!

#$(!*255%''((!(Z6(+%(.*()!-!&5-//!';+.2C(+!3%'$!72;+!6(+&2.&!,(%.4!&;**(&&%C(/0!+(6/-*()!

);+%.4!'$(!6+2<(*'9!#$%&!';+.2C(+G!*2552.!%.!'$(!*2+62+-'(!32+/)!+(*-//&!'$-'!-)-6'-'%2.!*-.!

2./0!,(!-.!%'(+-'%C(!&;,<(*'!3%'$!.(*(&&-+0!+(6('%'%2.&9!
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A?)-6'-'%2.!K;';+(!RX"[G!>==?!RX"\!AIc62;(&G!RX"\,FF!-.)!3(!3+2'(!.2'(&!-.)!62/%*%(&!,+%(7&!
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5('$2)2/24%*-/!*$2%*(&!)(&*+%,()!-,2C(!AK%4;+(!"NHF9!O(!*2;/)!*2//(*'!5-'(+%-/!-.)!2,'-%.!

)-'-!A_-'2;+G!"UUQF!2.!&(C(+-/!&%'(&!3%'$!-.!(-&0!-**(&&!'2!-*'2+&9!O(!*2;/)!3+%'(!2;+!+(62+'&!

-.)!'(&'!'$(%+!(77(*'!2.!-*'2+&9!

A!+&,3#.*S#*#D#,3$30,)9#$3%%!"+#%(#!<-43<3"%#(&,#<3%9(1(4(+!)04#)9(!)3$#

!

=(&,)3C#D&%9(,#

>)88#('&0:%91'1%

K2+!'$(!6;+62&(!27!2;+!(.S;%+0!3(!&;+C(0()!&(C(+-/!&%'(&!,2'$!3%'$%.!EL=K!-.)!%.!'$(!32+/)!

27!+(&(-+*$!-.)!(Z6(+'%&(!2.!-)-6'-'%2.!'2!*/%5-'(!*$-.4(!A*2.7(+(.*(G!5(('%.4&G!/%'(+-';+(F9!

O(! *2//(*'()! %.72+5-'%2.! '$+2;4$! %.'(+C%(3&p! +(-)%.4! 27! '$(! &*%(.'%7%*! /%'(+-';+(p! &';)0%.4!

5-'(+%-/!6+2C%)()!,0!-*'2+&!-.)!-''(.)%.4!2+!2+4-.%1%.4!5(('%.4&!-.)!32+8&$26&9!

?! 8(0! &'+(.4'$! 27! '$%&! 6+2<(*'!3-&! '2! ,(! -,/(! '2! -**(&&! C(+0! (-&%/0! 2+%4%.-/! -.)! 7%+&'N$-.)!

5-'(+%-/!7+25!EL=K9!#$%&!5-'(+%-/!%.*/;)()!(5-%/&G!.2'(&G!%.'(+.-/!6+2*();+(&!-.)!&'-.)-+)&!

(e.g. “référentiels IN), presentations, minutes of meetings, maps, studies reports, feedba*8!

72+5&G! (Z'+-*'&! 27! )-'-,-&(&G! -.)! 6$2'2&9! J2+(2C(+G! 3(! )%)! .2'! -.-/01(! '$%&! 5-'(+%-/!

)%&*2..(*'()!7+25!%'&!*2.'(Z'!,;'!%.!)%+(*'!%.'(+-*'%2.!3%'$!'$(!*2.'(Z';-/%1-'%2.!6+262&()!,0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"\! ?6-+'! 7+25! &'((+%.4N*255%''((! 5(('%.4&G! 6;.*';-/! %.'(+-*'%2.&! (Z%&'()! 3%'$! ?I>J>! +(4-+)%.4! '$(! 6+2<(*'! '$+2;4$! +(62+'%.4! -.)!
*2.'%.4(.'!*2.C(+&-'%2.&9!!
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'$2&(!3$2!6+2);*()G!;&()!2+!(Z*$-.4()!%'9!#$%&!%55(+&%2.!3%'$%.!EL=K!;.%C(+&(!$-&!,((.!-!

8(0! 7-*'2+! 27! &;**(&&! 27! '$%&! +(&(-+*$9! :'! '228! 5-.0! 72+5&G! 7+25! )%+(*'! -.)! &25('%5(&!

&;&'-%.()! *2.C(+&-'%2.&! 3%'$! 6(26/(! 32+8%.4! 2.! &(C(+-/! &%'(&! -.)! )(6-+'5(.'&! 27! '$(!

*256-.0!'2!-!7-*%/%'-'()!-**(&&!'2!'$(!.(3&!-.)!;6)-'(&!-,2;'!2.42%.4!&';)%(&!2+!6+2<(*'&!

-.)! )%+(*'! %.C2/C(5(.'! %.to internal experts’ workingN4+2;6&! 2.! -)-6'-'%2.! '2! */%5-'(!

*$-.4("^9!

V;+!(.S;%+0!3-&!&'+;*';+()!-+2;.)!'$+((!&;**(&&%C(!+2;.)&!27!%.'(+C%(3&G!*256/(5(.'()!,0!

*2.'%.;2;&!,%,/%24+-6$%*-/!32+89!O(!7%+&'!*2.);*'()!RT!(Z6/2+-'2+0!%.'(+C%(3&!52&'/0!%.!'$(!

+(4%2.!27!D-+%&G!'$(.!-!)('-%/()!+(4%2.-/!&';)0!%.!'$(!+(4%2.!27!J2.'6(//%(+!3%'$!RU!%.'(+C%(3&!

AQT!6(+&2.&!5('FG! '$(!2+4-.%1-'%2.!27!-! 72*;&!4+2;6!-.)G!(C(.';-//0G!-!*2.&2/%)-'%2.!6$-&(!

3%'$!"X!-))%'%2.-/!%.'(+C%(3&"UAK%4;+(!"NTF9!!

A!+&,3#.*R#*#I9,33#$%0+3$#('#<0%3,!04#)(443)%!("#

!

=(&,)3C#D&%9(,#

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"^!?&!)(&*+%,()!%.!=$-6'(+!Q!3(!-''(.)()!-.)!*2.'+%,;'()!–!&%5%/-+/0!'2!2'$(+!(Z6(+'&!%.!'$(!*256-.0!–!'2!'$+((!5(('%.4&!27!'$(!f!E0.-6&(!g!
4+2;6!2.!*/%5-'(!-.)!+(/-'()!32+87/239!!
"U!I('-%/&!2.!'$(!5('$2)2/240!-+(!6+2C%)()!%.!(-*$!*2++(&62.)%.4!*$-6'(+9!
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U0'#$4&#7+%

#$2&(!%.'(+C%(3&!3(+(!-//!&(5%N)%+(*'()!-.)!&6+(-)!,('3((.!6(26/(!32+8%.4!-'!EL=K!A.xHHF!

-.)!(Z'(+.-/!(Z6(+'&!A.xR\F9!>-*$!%.'(+C%(3!/-&'()!%.!-C(+-4(!TXN[X!5%.;'(&!3%'$!'$(!&$2+'(&'!

being 32’ and the longest 95’.!!

O(!72//23()!-!*2552.!6+2*();+(!7+25!+(S;(&'!,0!(5-%/!'2!-.-/0&%&9!V;+!%.%'%-/!%.'+2);*'%2.!

%.*/;)()!-!)(&*+%6'%2.!27!'$(!6+2<(*'G!6-+'.(+&!-.)!2,<(*'%C(&!27!'$(!%.'(+C%(39!:'!-/&2!+(7(+&!'2!

-!3+%''(.!('$%*-/!6+2*();+(!'$(!6+2<(*'!*26()!3%'$!A*79!-66(.)%*(&F9!O(!+(*2+)()!52&'!27!'$(!

%.'(+C%(3&9!!

a;(&'%2.&!-&8()!(C2/C()!)(6(.)%.4!2.!'$(!+(&(-+*$!&'(6!,;'!4(.(+-//0!)(-/'!3%'$!+(/-'%2.&$%6!

'2!3(-'$(+!-.)!*/%5-'(p!8.23/()4(!2.!*/%5-'(!*$-.4(G!-)-6'-'%2.!-.)!+(&%/%(.*(p!+(/-'%2.&$%6!

'2!+(&(-+*$(+&!-.)!&*%(.*(!-.)!6+2*(&&(&!27!)(*%&%2.!5-8%.4!–!+2/(!27!(*2.25%*&p!+%&8&!-.)!

;.*(+'-%.'0!5-.-4(5(.'!6+2*(&&(&p!+(/-'%2.&$%6&!'2!'$(!7;';+(9!!

O(!%)(.'%7%()!6(26/(!'2!%.'(+C%(3!7%+&'!'$+2;4$!+(*255(.)-'%2.!27!'$(!&'((+%.4!*255%''((!

A%.!6-+'%*;/-+!'2!%)(.'%70!EL=K!(Z6(+'&F!'$(.!,0!&.23,-//!&-56/%.4!-.)!*2.'%.4(.'/09!!

Most of the interviews took place on interviewees’ working sites. Some of them could then be 

*256/(5(.'()!,0!)(52.&'+-'%2.&! A(949!;&()!&27'3-+(!2+!)-'-,-&(&F!-.)!C%&%'&! A(949!27! '$(!

?3"%,3# U0%!("04# 13$# V-W,0%!("$# A3,,(5!0!,3$6# -! %3)9"!)3"%,36# (,# ,0!4;07# !"$%0440%!("$# ("#

)(0$%4!"3X/##

Analysis and writing: “writing does not freeze, it makes possible to manipulate the material”G%

16%S%/*%O&VZT[O&J<&cT5%

O(!$-C(!,((.!-.-/01%.4!'$%&!5-'(+%-/!-&!3(!3(.'!-/2.4!A](*8(+!i!@%*$-+)&G!RXX\p!`(.';+%.%!

('! -/9G! RX"TF9! ?&! %.'+2);*(! %.! '$(! 7%+&'! &(*'%2.! 27! '$%&! *$-6'(+G! 3(! -&&2*%-'()! '32!

*256/(5(.'-+0!52C(&!+22'()!%.!?L#!A%F!-.)!:k#!A%%FY!

&G!$&'&0:%$&+65%1(()/0'+%%

As advised by Latour, we kept virtual notebooks “to keep track of all our moves” A_-'2;+G!

RXXTG!669!"QQ–"QTF, considering that “everything is data”: interviews, but also telephone 

*-//&G!5(('%.4&G!*277((N)%&*;&&%2.!3%'$!*2//(-4;(&G!&%)(N6+2<(*'&G!('*9!O(!$-)!-!7%+&'!%.S;%+0!

/24! '2! +(4%&'(+! -//! '$(! )('-%/&! -,2;'! 3$-'! 3(! )%)G! -! .2'(,228! '2! 4-'$(+! %.72+5-'%2.!

*$+2.2/24%*-//0!-.)!)%&6-'*$()!%.!*-'(42+%(&!'$-'!(C2/C()!-//!-/2.4!'$(!6+2*(&&G!7%/(&!72+!
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“ad libitum” writing trials and eventually record&!27!'$(!(77(*'&!27!3$-'!3(!3+2'(!2.!'$(!

-*'2+&!'$(5&(/C(&9!O%'$!'$(5!3(!$-C(!,((.!3+%'%.4!-.)!+(3+%'%.4!)(&*+%6'%2.&!-'!-/52&'!

-.0!&'(6!27!'$(!6+2*(&&9!#(Z'&!;.)(+!&(C(+-/!72+5&G!$-C(!,((.!2;+!/-,&Y!

“The text, in our discipline, is not a story, not a nice&story. Rather, it’s the functional 

equivalent of a laboratory. It’s a place for trials, experiments, and simulations. 

A%J%*;4*8&'*&HI"+&I"JJ%*,&4*&4+O&+I%2%&4,&'2&+I%2%&4,&*'+&"*&")+'2&"*;&+I%2%&4,&'2&+I%2%&

4,&*'+&"&*%+H'2N&#%4*8&+2")%;<&?*;&+I"+&;%J%*;,&%*+42%$7&'*&+I%&J2%)4,%&H"7,&4*&HI4)I&

4+&4,&H24++%*&"*;&%R%27&,4*8$%&*%H&+'J4)&2%f/42%,&"&*%H&H"7&+'&#%&I"*;$%;&#7&"&+%9+<&

Most texts are just plain dead. Nothing happens in them.”&16"+'/2O&VZZ]O&J<&T[U5&

L2'(&! 6+262&()! '2! &25(! 27! '$(! 6(26/(! 3(! 5('G! &'((+%.4N*255%''((! 6+(&(.'-'%2.&G!

%.'(+5()%-+0!+(62+'&!$(/6()!;&!'2!*$(*8!3$-'!2;+!)(&*+%6'%2.&!6+2);*()!2.!'$(!-*'2+&9!?!

&*%(.'%7%*!6-6(+!72+5-/%1()!-!C(+&%2.!27!2;+!+(&;/'&!72+!(-*$!&'-4(!27!'$(!+(&(-+*$!AIc62;(&G!

RX"\*p!Ic62;(&G!`-.)(+/%.)(.G!i!`(.';+%.%G!RX"^p!Ic62;(&G!`-.)(+/%.)(.G!`(.';+%.%G!i!

nc1cS;(/G!RX"^F9!Analysis and writing have thus grown up together in an “organic” way. 

#$+2;4$!3+%'%.4!3(!*2;/)!%)(.'%70!'$(!%56/%*%'!<;56!3%'$!.2!(C%)(.*(!2+!'+-*(G!&2!3(!*2;/)!

42!,-*8!'2!'$(!7%(/)!-.)!'+0!'2!7%.)!3$(+(!3(!/2&'!'$(!'+-*8!-.)!/228!72+!'$(!5%&&%.4!6%(*(&9!!

&&GV)$*18%(1'#:)$&J1'&)0%%

#$(! &(*2.)! 52C(G! ,-&()! 2.! '$(! &('! 27! 72+5-/%1()! +;/(&! 6+262&()! ,0! '$(! 4+2;.)()!

-66+2-*$G!*2.);*'()!;&G!-'!'$+((!525(.'&!27!'$(!+(&(-+*$!'2!&'(6!,-*8G!6;'!-&%)(!3$-'!

3(!$-)!+()!-.)!3+%''(.!;.'%/!'$(.!'2!'-8(!-!)%77(+(.'!/228!-'!2;+!*2+6;&(&9!#$(&(!525(.'&!

-//23()! ;&! '2! *2..(*'! '$(! (56%+%*-/! 5-'(+%-/! '2! -)-6'-'%2.! $(;+%&'%*&! ,0! /228%.4! 72+!

+(/(C-.'!-+'%*;/-'%2.&!,('3((.!6+26(+'%(&!(5(+4%.4!7+25!'$(!5-'(+%-/!A,;'!3%'$2;'!72+*%.4!

-.0!(/(5(.'!'2!7%'!3%'$!6+((Z%&'%.4!*-'(42+%(&F9!

:.!2+)(+!'2!)2!&2G!3(!'-6()!-.)!-.2.05%1()!-//!'$(!%.'(+C%(3&G!'$(.!3(!2+4-.%1()!'$(&(!

'+-.&*+%6'%2.&! 3%'$! -! &27'3-+(! )(&%4.()! 72+! S;-/%'-'%C(! +(&(-+*$! *-//()! ?'/-&9'%! AK+%(&(G!

RX"Tp!_(<(;.(G!RX"HFAK%4;+(!"N[F,&E'-+'%.4!3%'$!&-56/(&!27!'$%&!5-'(+%-/&3(!(Z-5%.()!%'!'2!

%)(.'%70! -.)! /-,(/! A*2)(F! &-/%(.'! *-'(42+%(&9! =2)%.4! %&! -! '$+((! &'(6&! 6+2*(&&Y! -'! '$(!

,(4%..%.4!3(!26(.!5-.0!-.-/0&(&!'+-*8&!2;'!27!-//!'$(!6+26(+'%(&!C%&%,/(!%.!'$(!*2+6;&(&!

A26(.!*2)%.4FG!'$(.G!3(!/228!72+!-+'%*;/-'%2.!,('3((.!'$2&(!6+26(+'%(&!A-Z%-/!*2)%.4F!-.)!

(C(.';-//0G!3(!&(/(*'!'$(!52&'!+(/(C-.'!+(/-'%2.&$%6&!'2!,;%/)!%.'(4+-'()!-.-/0'%*-/!&0&'(5&!

A&(/(*'%C(!*2)%.4F9!]0!6+24+(&&%.4!%.!'$%&!*2)%.4N6+2*(&&!3(!5-.-4()!'2!4+2;6&!/-,(/&!%.!
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,+2-)(+!*-'(42+%(&!-.)!'2!&(/(*'!+(6+(&(.'-'%C(&!S;2'-'%2.&!A@04$-;4!i!E2//%G!RX"RF9!#$(.!

3(! '+%()! '2! ,+%)4(! '$2&(! (5(+4(.'! *-'(42+%(&! 3%'$! *2.*(6'&! (Z%&'%.4! %.! -)-6'-'%2.!

/%'(+-';+(9!!

#$%&!%&!&'%//!-!S;-/%'-'%C(!-.)!%'(+-'%C(!6+2*(&&G!42%.4!,-*8!-.)!72+'$!7+25!'$(!*2+6;&(&!A'32!

&('&!27!%.'(+C%(3&!-.)!+(*2+)!27!-!72*;&!4+2;6F!'2!'$(!/%'(+-';+(9!:'!/()!;&!'2!)%&*2C(+!-.)!

+(-)!52+(!2.!C-+%2;&!-&6(*'&!27!'$(!*2.'(562+-+0!&*%(.*(!A_(<(;.(G!RX"HG!669!"U–QUF9!!

A!+&,3#.*P#*#=),33"$9(%#('#0#%93#;(,>!"+#!"%3,'0)3#;9!43#0"047G!"+#0#%,0"$),!-%#("#D%40$/%!#

!

=(&,)3C#D&%9(,#

YCDY6F@:CD&Cb&!>B&Y>?^!B-a&EBDBb:!@&?DA&6:K:!?!:CD@&Cb&!>B&?^^-C?Y>&

! ?&!(Z6/-%.()!-,2C(G!'$(!)(&%4.!27!'$%&!6+2<(*'!-.)!'$(!-66+2-*$!3(!;&()!-//23()!;&!'2!

6+262&(!-.!2+%4%.-/!-.)!4+2;.)()!6(+&6(*'%C(!2.!-)-6'-'%2.!'2!*/%5-'(!*$-.4(!27!-!*256/(Z!

&2*%2'(*$.%*-/!&0&'(59!@(&(-+*$!2.!-)-6'-'%2.!%&!+-6%)/0!4+23%.4!,;'!C(+0!27'(.!72*;&%.4!2.!-!

7(3!'06(&!27!-**(&&%,/(!&0&'(5&!&;*$!-&!*%'%(&9!#$(!+2/(!-.)!%.'(+.-/!6+2*(&&(&!27!*256-.%(&!

-.)!;'%/%'%(&! %&!,-+(/0!)2*;5(.'()!,(02.)!3$-'!'$(0!C2/;.'-+0!+(62+'!2+!-.&3(+!'2!277%*%-/!

*2.&;/'-'%2.&! A](+8$2;'G! RX"Rp! >;+26(-.! >.C%+2.5(.'! ?4(.*0G! RX"Hp! E'(*8(+! ('! -/9G! RX""F!

Being able to analyze the French railway system, “from the inside” tha.8&!'2!'$(!-**(&&!3(!

42'!'2!EL=K!&'-77!-.)!5-'(+%-/!%&!6+2,-,/0!-!8(0!&'+(.4'$!27!2;+!+(&(-+*$9!
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Q"#%$&:"'%8)(1'&)0%,)$%'"#%$&:"'%21810(#%2#'7##0%$#+#1$("%109%)3#$1'&)018&J1'&)0%%

I(&%4.%.4!'$(!6+2<(*'!-.)!4-'$(+%.4!2.!6-6(+!'$(!*2.)%'%2.&!'2!-**(&&!'$%&!7%(/)32+8!3-&!2./0!

'$(! 7%+&'! &'(69!O$-'! $-&! 4;-+-.'(()! '$(! &;**(&&! 27! '$%&! -66+2-*$! %&! '$(! '2'-/! 7+(()25! 27!

52C(5(.'! -.)! %.)(6(.)(.'! 3+%'%.4! 3(! (Z6(+%(.*()! '$+2;4$! '$(! 3$2/(! 6+2*(&&9! >C(+0!

6-+'.(+! $-&! 7;//0! 6/-0()! '$(! 4-5(9! EL=K! +(6+(&(.'-'%C(&!3(+(! *2.C%.*()! ,0! '$(! 62'(.'%-/!

-))()!C-/;(!27!&;*$!-!6+2<(*'RX!-.)!4-C(!'$(%+!26%.%2.!-,2;'!'$(!+(&;/'&!,;'!-/3-0&!-**(6'()!

'2!/%&'(.!'2!'$(!*2.*/;&%2.&!-.)!.(C(+!-''(56'()!'2!%.'(+C(.(!2.!3$-'!3-&!6;,/%&$()9!!

O2+8%.4!3%'$!:H=>!-.)!EL=KG!3(!3(+(!&'+-'(4%*-//0!/2*-'()!-'!'$(!%.'(+7-*(!,('3((.!*/%5-'(!

-.)! +-%/3-0! (Z6(+'%&(G! ,('3((.! +(&(-+*$! -.)! 26(+-'%2.-/! &(+C%*(&9!O(! $-)! (C(+0'$%.4!3(!

.(()()! '2! ,(*25(! 7-5%/%-+! 3%'$! '$(! 7+-5(! 27! +(7(+(.*(G! $-,%'&G! *2.*(+.&! -.)! <-+42.! 27!

)%77(+(.'!4+2;6&!27!-*'2+&!#$%&!3-&!-!*+%'%*-/! *2.)%'%2.! '2!,(!-,/(! '2! '(&'! !"# $!%&#$23!&2*%-/!

%.S;%+0!*-.!26(+-'%2.-//0!,(!52,%/%1()!-.)!3$-'!%'!*-.!,+%.4!'2!2.42%.4!)(,-'(&9!

?66/0%.4! '$(!6+%.*%6/(! 27! &2*%-/! %.S;%+0! '2! %)(.'%70! &2/%)! '+-*(&! '-8(&! '%5(9! #$+((! 0(-+&! %&! -!

+(/-'%C(/0!&$2+'!6(+%2)!72+!-!S;-/%'-'%C(!+(&(-+*$!&'-+'%.4!7+25!&*+-'*$G!3$%/(!%'!%&!+-'$(+!/2.4!

72+! -! *256-.0! A72+! %.&'-.*(! %7! 3(! *256-+(! '2! &';)%(&! *255%&&%2.()! '2! *2.&;/'-.*0! 7%+5&!

3$%*$!;&;-//0!)(/%C(+!%.!/(&&!'$-.!-!0(-+F9!#$+2;4$!*2.'%.;2;&!%.'(+-*'%2.&!–!+-'$(+!'$-.!+(/0%.4!

2./0! 2.! -! 7%.-/! +(62+'! –! 3(! 72;.)! '$(! +%4$'! ,-/-.*(! '2! 6+2C%)(! 5(-.%.47;/! (/(5(.'&! '2!

6-+'.(+&R"!-.)!,(!-,/(!'2!6(+72+5!-!)((6!-.-/0&%&!27!'$(!&%';-'%2.9!E25(!27!2;+!72*-/!62%.'&!

-/&2!-66+(*%-'()!'$%&!(Z'(.)()!72+5-'!-.)!.2'%*()!'$-'!2;+!+(4;/-+!%.'(+-*'%2.&!(.-,/()!'$(5!

'2!6+24+(&&%C(/0! ,(*25(! 7-5%/%-+!3%'$! '$(! '26%*! -.)!,;%/)! '$(%+! 23.!;.)(+&'-.)%.4!27! '$(!

issues at stake: “3$(.!3(!'-8(!'%5(!'2!;.)(+&'-.)!(-*$!2'$(+G!3(!5-.-4(!'2!)2!'$%.4&G!'2!

change our own perspective”. This thesis managed to open a modest space f2+! *2//(*'%C(!

)(/%,(+-'%2.!-.)!/(-+.%.4!2.!*/%5-'(!%56-*'&Y!,(%.4!);+%.4!%.'(+C%(3&!2+!5(('%.4&9!!

H5**#'$&(1885L%7#%#0()/0'#$#9%'"#%&0"#$#0'%9$1721(6+%')%+/("%10%#*2#99#9%133$)1("G%%

K%+&'G! %'!$-&!.2'!-/3-0&!,((.!(-&0! '2!&'%*8! '2!-! &'+%*'! +(&(-+*$!62&';+(9!O(!+(4;/-+/0!$-)! '2!

-+4;(!–!(&6(*%-//0!);+%.4!5(('%.4&!27!'$(!&'((+%.4N*255%''((!–!'2!&'%*8!'2!2,&(+C-'%2.!3$(.!

&25(!)(5-.)()!52+(!6+2-*'%C(!6+262&%'%2.&Y!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
RX!O$%*$!3-&!-*';-//0!5;/'%6/(G! %.*/;)%.4!'$%&!27!$-C%.4!&25('$%.4!'2!+(62+'!'2!)(52.&'+-'(!'$(0!3(+(!)2%.4!&25('$%.4!-,2;'!-)-6'-'%2.!
AEL=KG!RX"\*F!
R"!O(!6+(&(.'()!72+!%.&'-.*(!2;+!7%(/)32+8!-&!-!3-0!'2!'-/8!-,2;'!-)-6'-'%2.!3%'$%.!'$(!*256-.0!-.)!&2!'2!+-%&(!-3-+(.(&&!2.!'$%&!'26%*9!!



H\!
!

“!I%& J/2J',%& '(& +I4,& ^IA& 4,& +'& J2'R4;%& %$%0%*+,& '(& /*;%2,+"*;4*8& '*& HI7kI'H& +I%&

,)4%*+4(4)& information is or is not used, not to use it.” Quote of the minutes of the 32;&

,+%%24*8P)'004++%%&0%%+4*8&&

I(&*+%6'%2.!2./0G!%&!%.)(()!&25('$%.4!S;%'(!;.;&;-/!72+!-!*256-.0!3$%*$!$-&!-.!26(+-'%2.-/!

72*;&9! #$(! ,-/-.*(! 3(! 5(.'%2.()! -,2C(! $-)! '2! ,(! *2.'%.;2;&/0! +(.(42'%-'()! 72+! (C(+0!

6-+'.(+!'2!4('!;&(7;/!%.&%4$'&!7+25!'$%&!+(&(-+*$!-.)!72+!'$(!+(&(-+*$!'2!5(('!'$(!+%42+!-.)!

6+(*%&%2.!27!-.!-*';-/!&*%(.'%7%*!32+89!!

#$%&!3-&!-/&2!-!S;(&'%2.!27!$23!3(!2+4-.%1()!2;+!6/-..%.4!'2!,2'$!42!)((6!(.2;4$!%.!(C(+0!

-&6(*'!-.)!-))+(&&!'$(!C-+%('0!27!S;(&'%2.&!+-%&()!,0!'$(!6-+'.(+&9!V.*(!-4-%.!%'!$-&!,((.!-!

5-''(+!27!,-/-.*(!,('3((.!6+2C%)%.4!-!&-'%&70%.4!2C(+C%(3!27!-)-6'-'%2.!-&!-!6+2,/(5!-.)!

*$22&(!'$(!52&'!+(/(C-.'!-&6(*'!72+!-.!%.N)(6'$!-.-/0&%&9!?'!&(C(+-/!62%.'&!2.!'$(!+2-)G!'$%&!

D$I!*2;/)!$-C(!*$2&(.!52+(!&6(*%7%*!6-'$&!'2!&';)0RR!,;'!7-C2+()!'$(!'+-.&C(+&-/!/-.)&*-6(9!

?&!'$%&!)(&*+%6'%2.!'228!'%5(G!3(!*2;/)!.2'!42!-&!7-+!-&!3(!32;/)!$-C(!/%8()!2.!(Z6(+%5(.'%.4!

-/'(+.-'%C(! )(*%&%2.! 7+-5%.4&!2+! '22/&9! #$%&!3-&! %.)(()!2.(!27! '$(! %.%'%-/! 2,<(*'%C(&!27! '$%&!

6+2<(*'9! W23(C(+G! <;&'! -66/0%.4! -! 72+5! 27! (*2.25%*! *-/*;/-'%2.! 2+! ,;%/)%.4! -! &6(*%7%*!

C%&;-/%1-'%2.!27!-.!-)-6'-'%2.!)(*%&%2.G!3%'$2;'! %.'(4+-'%.4! %'!'2!-.!(Z%&'%.4!6+2*(&&!)%)!.2'!

-66(-+! &2! +(/(C-.'9! #$(! 5-%.! 2;'*25(! 27! '$(! )%&&(+'-'%2.! %&! '$(+(72+(! '2! 6+262&(! 8(0!

(/(5(.'&! '2! 72+5;/-'(! '$(! +(/(C-.'! (*2.25%*! S;(&'%2.&! -.)! '2! +(7(+! '2! 62&&%,/(! (Z%&'%.4!

5('$2)&!'2!$-.)/(!'$2&(!S;(&'%2.&9!!

O(! )%&*;&&! %.! '$(! *2.*/;&%2.! 3$-'! '$%&! +(&(-+*$! *-.! '(//! -,2;'! -)-6'-'%2.! 27! 2'$(+!

2+4-.%1-'%2.&! ,(02.)! EL=K9! O(! )%)! .2'! +(-/%1(! -'! '$(! ,(4%..%.4! $23! &6(*%7%*! EL=K! 3-&G!

,(*-;&(!27!%'&!2+4-.%1-'%2.G!$%&'2+0!-.)!'$(!+2/(!%'!6/-0&!%.!K+-.*(9!K-*%.4!'$(!*256/(Z%'0!27!

'$%&!2+4-.%1-'%2.G!2;+!32+8!6+24+(&&%C(/0!72*;&()!2.!'$%&!*256-.09!O(!)(*%)()!'2!&';)0!'$(!

K+(.*$!+-%/3-0!&0&'(5!'$+2;4$!'$(!/(.&!27!'$%&!5-%.!-*'2+9!O$(+(!3(!&'-+'()!-'!EL=K!QI!-.)!

'$(!*256/(Z%'0!27!'$%&!2+4-.%1-'%2.!5-0,(!6+(C(.'()!;&!7+25!4%C%.4!'$(!+%4$'7;/!6/-*(!'2!2'$(+!

5-<2+! 6/-0(+&! &;*$! -&! 2'$(+! 52,%/%'0! *256-.%(&! 27! @(4%2.-/! *2;.*%/&9! #$%&! %&! -! *$2%*(! 3(!

-&&;5(!-.)!3$%*$!%.'+2);*()!/%5%'&!%.!%.'(+6+('-'%2.!'$-'!3(!$-C(!'2!8((6!%.!5%.)9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
RR!K2+!%.&'-.*(Y!)2%.4!-.!('$.24+-6$0!27!'$(!&'-.)-+)%1-'%2.!6+2*(&&!-'!EL=K!–!$23!3(-'$(+!C-+%-,/(&!3(+(!)(7%.()!-.)!+()(7%.()p!*256-+%.4!
$23!*2&'N,(.(7%'!-.-/0&%&!%&!;&()!-&!-!)(*%&%2.N5-8%.4!'22/!%.!EL=K!-.)!2'$(+!*2.'(Z'&p!6+262&%.4!-!)((6(+!-.-/0&%&!27!'$(!5-.-4(5(.'!'22/&!
3(!2,&(+C()!–!(Z9!O(-'$(+!&(+C%*(&!27!%.*%)(.'&N)-'-,-&(9!
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YI"J+%2&V P&b2'0&,)4%*+4(4)&N*'H$%;8%&'*&

)$40"+%&)I"*8%&+'&";"J+"+4'*&'(&2"4$H"7,<&

@+"+%&'(&+I%&"2+&

V;+!%.S;%+0!,(4%.&!%.!'$(!/%,+-+0G!2+!52+(!-**;+-'(/0!2.!'$(!2./%.(!)-'-,-&(&!27!2;+!/%,+-+0G!

/228%.4!-'!$23!*/%5-'(!*$-.4(!%&!6%*';+()!-.)!-))+(&&()!%.!'$(!/%'(+-';+(9!O(!&'-+'!3%'$!'$(!

&*%(.'%7%*! /%'(+-';+(! &0.'$('%1()! %.! :D==! -&&(&&5(.'! +(62+'&G! %.! 2+)(+! '2! ;.)(+&'-.)! '$(!

5;/'%6/(! 6(+&6(*'%C(&! 2.! */%5-'(! *$-.4(! -.)! -)-6'-'%2.! '$-'! *2(Z%&'! ,($%.)! '$(! 4(.(+-/!

*2.&(.&;&!2.!'$(!+(-/%'0!27!'$(!*$-//(.4(9!#$(.G!3(!/228!-'!'$(!4+(0!/%'(+-';+(!N!%.&'%';'%2.-/!

-.)! &(*'2+-/! +(62+'&! -.)! &'+-'(4%(&! N! '2! 4('! -.! -66+(*%-'%2.! 27! $23! -)5%.%&'+-'%2.&! -.)!

,;&%.(&&(&!'-8(!'$(&(!%&&;(&!-.)!$23!'$(0!$-C(!,((.!+(&62.)%.4!;.'%/!.23G!'$+2;4$!6;,/%*!2+!

6+%C-'(!62/%*%(&9!!

:< &?&LDC=6BAiB&E?@B&-CC!BA&:D&Y6:K?!BP@Y:BDYB@a&@!-CDi&B_:ABDYB&Cb&?&YCK^6Bl&

^>BDCKBDCD&

?0 8(>$+)%(&"%,$-2,;C(E"($%"("D-,-26($(E-29)E()A(."%;(#,$*3"(&)29-,-)2#(

“!I%& $4+%2"+/2%& "R"4$"#$%& ('2& ",,%,,4*8& )$40"+%& )I"*8%& 40J")+,O& ";"J+"+4'*O& "*;&

R/$*%2"#4$4+7&0'2%& +I"*& ;'/#$%;& #%+H%%*& VZZ]& "*;& VZTZO& "$$'H4*8& ('2& "&0'2%& 2'#/,+&

assessment that supports policymaking” […] Rapidly advancing climate science provides 

J'$4)7P2%$%R"*+&4*('20"+4'*&+I"+&)2%"+%,&'JJ'2+/*4+4%,&('2&;%)4,4'*&0"N4*8&+I"+&)"*&$%";&+'&

)$40"+%Presilient development pathways […]”1:^YYO&VZT[)O&J<&T`T5&&

These two sentences are the “Point of Departure” of the contribution of Working 

k+2;6!::!N!)(-/%.4!3%'$!:56-*'&G!?)-6'-'%2.!-.)!`;/.(+-,%/%'0!N!27!'$(!:.'(+42C(+.5(.'-/!D-.(/!

2.! =/%5-'(! =$-.4(! '2! %'&! K%7'$! ?&&(&&5(.'! @(62+'9! #$%&! &*%(.'%7%*! 8.23/()4(! 6(+%2)%*-//0!

-&&(&&()!,0!'$(!:D==!6+2C%)(&!'$(!,-&%&!72+!52&'!)%&*;&&%2.&!-.)!+(&62.&(&!+(4-+)%.4!*/%5-'(!

*$-.4(9!

:'! 4%C(&! -! */(-+! 2C(+C%(3! 27! -! +%*$! -.)! )%C(+&(! &*%(.*(! A:D==G! RX"HG! =$-6'(+! "F9! _%'(+-';+(!

6;,/%&$()! 2.! '$(! '26%*! 27! */%5-'(! *$-.4(! ,('3((.! "U\X! -.)! "UUX! 72*;&()! 6+%5-+%/0! 2.!

*$-.4(&!%.!'$(!6$0&%*-/!*/%5-'(!&0&'(5!-.)!$23!'$(&(!*$-.4(&!-77(*'()!2'$(+!-&6(*'&!27!'$(!

Earth’s physical environment. It now encompasses studies on many socioecological -.)!
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!

(*2.25%*!&0&'(5&!-.)!*2C(+&!%&&;(&!27!('$%*&G!(S;%'0G!-.)!&;&'-%.-,/(!)(C(/265(.'9!=/%5-'(!

*$-.4(!&*%(.*(&!)(-/!3%'$!-//!&6-'%-/!-.)!'(562+-/!&*-/(&Y! 7+25!4/2,-/!'2! /2*-/!5(*$-.%&5&p!

7+25! 6-/(2*/%5-'2/240! '2! */%5-'(! 6+2<(*'%2.&! 72+! R"XX9! :'! %&! -! /%C%.4! -.)! C(+0! 6+2);*'%C(!

+(&(-+*$N7%(/)9!!

:.!&6%'(!27!'$(!+%*$.(&&!-.)!*256/(Z%'0!27!*/%5-'(!&*%(.*(G!-!&'+2.4!*2.&(.&;&!-,2;'!'$(!5-%.!

-&6(*'&!27!'$(!&%';-'%2.!$-&!(5(+4()!-.)!$-&!,((.!)(&*+%,()!%.!'$(!:D==!+(62+'&9!V;+!*/%5-'(!

%&! *$-.4%.4! -.)!$;5-.!-*'%C%'%(&! -+(! '$(!5-%.!)+%C(+! 27! '$%&! *$-.4(: “It is extremely likely 

s%9(9!y!UTz!6+2,-,%/%'0t!'$-'!$;5-.!%.7/;(.*(!$-&!,((.!'$(!)25%.-.'!*-;&(!27! '$(!2,&(+C()!

3-+5%.4!&%.*(!'$(!5%)N20th century” A:D==G!RX"H,G!69!HF9!!

E*%(.'%&'&! 7%+&'! +(62+'! -,2;'! 2,&(+C()! -.)! 6+2<(*'()! *$-.4(&! %.! -C(+-4(&G! +(4-+)%.4! 8(0!

*/%5-'(!C-+%-,/(&!&;*$!-&!'(56(+-';+(G!2+!&(-!/(C(/Y!!

“The globally av%2"8%;&)'0#4*%;&$"*;&"*;&')%"*&,/2(")%&+%0J%2"+/2%&;"+"&",&)"$)/$"+%;&

by a linear trend show a warming of 0.85 [0.65 to 1.06] °C over the period 1880 to 2012” 

1:^YYO&VZT[#O&J<&V5&

“Relative to 1850–TUZZO&8$'#"$&,/2(")%&+%0J%2"+/2%&)I"*8%&('2&+I%&%*;&'(&+I%&VT,+&)%*+/27&

1VZdT–VTZZ5& 4,& J2'S%)+%;& +'& $4N%$7& %9)%%;& T<]mY& ('2& -Y^[<]O& -Y^X<Z& "*;& -Y^d<]& 1I48I&

)'*(4;%*)%5<&="204*8& 4,& $4N%$7& +'& %9)%%;& VmY& ('2& -Y^X<Z& "*;& -Y^d<]& 1I48I& )'*(4;%*)%5O&

0'2%&$4N%$7&+I"*&*'+&+'&%9)%%;&VmY&('2&-Y^[<]&10%;4/0&)'*(4;%*)%5O&#/+&/*$4N%$7&+'&%9)%%;&

VmY&('2&-Y^V<X&10%;4/0&)'*(4;%*)%5<&!I%&4*)2%",%&'(&8$'#"$&0%"*&,/2(")%&+%0J%2"+/2%&#7&

+I%&%*;&'(&+I%&VT,+&)%*+/27&1VZdT–VTZZ5&2%$"+4R%&+'&TUdX–VZZ]&4,&$4N%$7&+'&#%&Z<cmY&+'&T<`mY&

/*;%2&-Y^V<XO&T<TmY&+'&V<XmY&/*;%2&-Y^[<]O&T<[mY&+'&c<TmY&/*;%2&-Y^X<Z&"*;&V<XmY&+'&[<dmY&

under RCP8.5. The Arctic region will continue to warm more rapidly than the global mean.” 

1:^YYO&VZT[#O&J<&TZ5&&

](02.)!'$(&(!-C(+-4(&G!'$(+(!-+(!5-.0!&6(*%7%*!(C2/;'%2.&!27!*/%5-'(!6+2*(&&(&9!#-/8%.4!-,2;'!

*/%5-'(! %&! '-/8%.4! -,2;'! -//! 62&&%,/(! 3(-'$(+! &%';-'%2.&! %.! 2.(! 6-+'%*;/-+! 6/-*(9! =/%5-'(! %&!

defined as the "average weather […] or as the statistical description in terms of the mean and 

C-+%-,%/%'0!27!+(/(C-.'!S;-.'%'%(&!2C(+!-!6(+%2)!27!'%5(!+-.4%.4!7+25!52.'$&!'2!'$2;&-.)&!2+!

5%//%2.&!27! 0(-+&9! #$(! */-&&%*-/! 6(+%2)! %&! QX! 0(-+&G!-&! )(7%.()!,0! '$(!O2+/)!J('(2+2/24%*-/!

V+4-.%1-'%2.9! #$(&(! S;-.'%'%(&! -+(! 52&'! 27'(.! &;+7-*(! C-+%-,/(&! &;*$! -&! '(56(+-';+(G!

6+(*%6%'-'%2.G!-.)!3%.)9!=/%5-'(!%.!-!3%)(+!&(.&(!%&!'$(!&'-'(G!%.*/;)%.4!-!&'-'%&'%*-/!)(&*+%6'%2.G!



T"!
!

of the climate system” (WMORQF9!=/%5-'(!*$-.4(!%&!-/&2!'$(!52)%7%*-'%2.!27!'$(!6+2,-,%/%'0!

)(.&%'0!7;.*'%2.!ADIKF!27!62&&%,/(!3(-'$(+!&%';-'%2.&!AK%4;+(!RN"F9!

A!+&,3#E*.#*#?90"+!"+#%93#;30%93,#-,(202!4!%7#13"$!%7#'&")%!("C#<30"$6#$90-3#Y#50,!0")3#

!

=(&,)3C#ZI90(6#B!23$6#Y#?0%%!0&86#EN.PX#

O(!$-C(!-!4+23%.4!;.)(+&'-.)%.4!27!*$-.4(&!%.!C-+%-,%/%'0!N!72+!%.&'-.*(!+(4-+)%.4!(Z'+(5(!

&;55(+!'(56(+-';+(!AE*$w+!('!-/9G!RXXHF!2+!&(-&2.-/%'0!A=-&&2;!i!=-''%-;ZG!RX"[p!K%&*$(+!i!

E*$w+G! RXXUF9! E';)%(&! 27! (Z'+(5(&! 7+(S;(.*%(&! -.)! %.'(.&%'0! N! 72+! %.&'-.*(! 27! $(-'3-C(&G!

$;++%*-.(!2+!7/22)&!N!%&!-.2'$(+!C(+0!-*'%C(!+(&(-+*$!7%(/)!AW(++%.4!('!-/9G!RX"^p!nc1cS;(/!('!-/9G!

RX"^p!V;1(-;G!E2;,(0+2;ZG!E*$.(%)(+G!`-;'-+)G!i!D/-.'2.G!RX"[p!E2;,(0+2;ZG!E*$.(%)(+G!i!

V;1(-;G! RX"Tp!`-;'-+)! ('! -/9G! RX"[p! v%2;G! =-''%-;ZG! @%,(&G!`-;'-+)G!i!`+-*G! RX"^F9! ?&! v%2;!

3+%'(&G! r'$(! -C(+-4(! */%5-'(! *$-.4(&! %.(Z2+-,/0! 3$%/(! (Z'+(5(! 3(-'$(+! (C(.'&! $-66(.!

+-.)25/0!,;'!3%'$!-!/-3!'$-'!)(6(.)&!2.!'$%&!-C(+-4(!*/%5-'(r!Av%2;!i!n2;1(/G!RX"TG!69!"XHF9!!

?//!'$%&!(C%)(.*(!62+'+-0&!*/%5-'(!*$-.4(!-&!-!6$(.25(.2.!'$-'!S;(&'%2.&!*/%5-'(!&'-,%/%'0!

(Z6(+%(.*()! %.! +(*(.'! *(.';+%(&9! O(! -+(! (Z%'%.4! -! 3%.)23! 27! C(+0! &'-,/(! *2.)%'%2.&! -.)!

(.'(+%.4!-.!;.6+(*()(.'()!32+/)9!:.!-.0!&*(.-+%2G!3(!$-C(!.23!(5%''()!(.2;4$!kWk!'2!8.23!

'$-'!7;';+(!*/%5-'(!3%//!.2'!,(!&%5%/-+!'2!6-&'!*/%5-'(!A:D==G!RX"H-F9!

/0 F)>"("##"2,-$3(&'$%$&,"%-#,-&#()A(&3->$,"(&'$26"(

:'!%&!C(+0!$-+)!'2!6+()%*'!3$-'!*/%5-'(!*$-.4(!3%//!(Z-*'/0!/228!/%8(!,;'!3(!$-C(!-!6+(*%&(!

)(&*+%6'%2.!27!&25(!27!%'&!5-<2+!*$-+-*'(+%&'%*&Y((

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
RQ!$''6Yqq33393529%.'q6-4(&q6+24q3*6q**/q7-Sq7-S{)2*{(.9$'5/!N!/-&'!-**(&&()!n;.(!RX"^!
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B53,-#&$3$%0! =/%5-'(! *$-.4(! %&! -! 4/2,-/! 6$(.25(.2.! 3%'$! ,2'$! /2*-/! )+%C(+&! -.)!

*2.&(S;(.*(&9!](02.)!4/2,-/!-C(+-4(G!%'!-77(*'&!(-*$!+(4%2.!%.!-!&6(*%7%*!3-09!K2+!%.&'-.*(G!

3$(.! '$(! '(56(+-';+(! -.25-/0! %.! &;55(+! %.! '$(! .2+'$(+.! $(5%&6$(+(! 3-&! oX9^H|=! %.!

-C(+-4(!2C(+!RX"\!%'!3-&!o"9Q"|=!2.!/-.)!ALV??G!RX"^F9!#$%&!%&!(C(.!52+(!&-/%(.'!+(4-+)%.4!

C-+%-,%/%'09!J-.0!3(-'$(+!6-''(+.&!+(&;/'!7+25!/2*-/!)+%C(+&!/%8(!&6(*%7%*!%.'(+-*'%2.&!,('3((.!

-'52&6$(+%*! *%+*;/-'%2.&! -.)! '$(! -+(-! '2624+-6$09! K2+! (Z-56/(! %.! '$(!&2;'$!27! K+-.*(G! &2!

called Mediterranean episodes (or “episode c(venols”) are p-+'%*;/-+!3(-'$(+!&%';-'%2.&! %.!

3$%*$!'$(!%.7/;(.*(!27!'$(!+(/%(7!%&!6+(62.)(+-.'RH” An-*S;(&G!RX"[p!`-;'-+)!('!-/9G!RX"TF9!#$(!

&';)0!27!6+(*%6%'-'%2.&G!%.!'$%&!*2.'(Z'G!+(5-%.&!-!5-<2+!*$-//(.4(!72+!*/%5-'2/24%&'&9!=;++(.'!

&';)%(&!&$23G!$23(C(+G!'$-'!J()%'(++-.(-.!(6%&2)(&!5-0!,(!52+(!7+(S;(.'!-.)!62'(.'%-//0!

52+(!%.'(.&(!-'!'$(!(.)!27!'$(!R"&'!*(.';+09!!

:.!-))%'%2.!'2!4/2,-/!*2.*/;&%2.&G!'$(!:D==!6+2C%)(&!+(&;/'&!72+!.%.(!32+/)N+(4%2.&9!#$(+(!-+(!

-/&2!+(4%2.-/!+(62+'&!6+2C%)%.4!)('-%/&!-,2;'!52+(!&6(*%7%*!*2.'(Z'&9!:.!>;+26(G!'$(!>;+26(-.!

>.C%+2.5(.'! ?4(.*0! 6;,/%&$()! (C(+0! 72;+! 0(-+&! -! +(62+'! 2.! ?4!<0%3# )90"+36# !<-0)%$# 0"1#

5&4"3,02!4!%7# !"#L&,(-3. “This report is an indicatorN,-&()!-&&(&&5(.'!27!6-&'!-.)!6+2<(*'()!

*/%5-'(! *$-.4(! -.)! %'&! %56-*'&! 2.! (*2&0&'(5&! -.)! &2*%('09! :'! -/&2! looks at society’s 

C;/.(+-,%/%'0! '2! '$(&(! %56-*'&! -.)! -'! '$(! )(C(/265(.'! 27! -)-6'-'%2.! 62/%*%(&! -.)! '$(!

underlying knowledge base.” It builds upon a system of indicators updated with information 

from IPCC as well as “Coupled Model Intercomparison Project P$-&(! T! A=J:DTF! -.)!

=22+)%.-'()! I23.&*-/%.4! >Z6(+%5(.'! —! >;+26(-.! I25-%.! A>B@VNCORDEX)” A>;+26(-.!

>.C%+2.5(.'!?4(.*0G!RX"\-F. At a national scale, in France, a series of reports on “'$(!*/%5-'(!

27!K+-.*(!%.!'$(!R"&'!century” commissioned '2!K+(.*$!&*%(.'%&'&!,0!'$(!42C(+.5(.'G!6+(&(.'&!

'$(!7;';+(!*/%5-'(!*$-.4(&!-*+2&&!K+-.*(!;.'%/!R"XX! !3%'$!-!"R!85!+(&2/;'%2.!An2;1(/!('!-/9G!

RX"HG! RX"TF9! I23.&*-/%.4! '2! +(-*$! '$%&! 6+(*%&%2.! %&! 2.(! 27! '$(! 5-%.! *$-//(.4(&! */%5-'(!

&*%(.'%&'&! 7-*(! '2)-09! #$(0! ;&(! )%77(+(.'! 5('$2)2/24%(&! '2! %56+2C(! '$(! +(&2/;'%2.! 27!

6+2<(*'%2.&!;&%.4!&'-'%&'%*-/!'(*$.%S;(&!2+!,;%/)%.4!+(4%2.-/!52)(/&9!

!$:-90(#$(!&6(()!%&!-.2'$(+!(&&(.'%-/!6+26(+'0!27!2.42%.4!*$-.4(&9!:.!4(2/24%*!'%5(!&*-/(G!'$(!

>-+'$! $-&! -/+(-)0! (Z6(+%(.*()! */%5-'(! *$-.4(&! ,;'! &6+(-)! 2C(+! '$2;&-.)&! 27! 0(-+&9! O(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
RH!“Cevennes storm&” or “Mediterranean episodes” are a!6-+'%*;/-+!'06(!27!+-%.!3$%*$!5-%./0!-77(*'&!'$(!=(C(..(&!+(4%2.G!%.!'$(!&2;'$!27!
K+-.*(!-.)!27'(.!*-;&(&!&(C(+(!7/22)%.49!#$(0!+(&;/'!7+25!$2'G!$;5%)!-.)!;.&'-,/(!-%+!*25%.4!7+25!'$(!J()%'(++-.(-.G!3$%*$!*-.!4(.(+-'(!
C%2/(.'! -.)! &25('%5(&! &'-'%2.-+0! &'2+5&9! #$(0! 2**;+! 5-%./0! %.! -;';5.G! 3$(.! '$(! &(-! %&! '$(! 3-+5(&'! -.)! (C-62+-'%2.! &'+2.49!
$''6Yqq33395('(27+-.*(97+q-*';-/%'(&qR^H\THQ^N)2&&%(+N(6%&2)(N5()%'(++-.((.!N!/-&'!-**(&&()!K(,+;-+0!RX"^!



TQ!
!

(Z6(+%(.*(! */%5-'(! *$-.4(! '2)-0! 2C(+! -! $;5-.! /%7('%5(9! O(! <;&'! *-..2'! 6+()%*'! -//! '$(!

62&&%,/(! *2.&(S;(.*(&! 27! &;*$! -.! ;.6+(*()(.'()! -.)! +-6%)! (C(.'9! @;6';+(&G! ;.(Z6(*'()!

(S;%/%,+%;5!&$%7'&G! '%66%.4!62%.'&!-+(!-52.4! '$(!62&&%,%/%'%(&! A=-%G! _(.'2.G!i!_2.'1(8G!RX"[p!

I-C%)!#b,-+-!('!-/9G!RX"^p!J*L(-//G!W-//2+-.G!k22)G!i!](''&G!RX""p!@;&&%//G!RX"Tp!E'(77(.!('!-/9G!

RX"^p! O(+.(+&! ('! -/9G! RX"QF9! #$(&(! -+(! *+%'%*-/! %&&;(&! -&! 3(! -+(! '-/8%.4! -,2;'! 62&&%,/0!

%++(C(+&%,/(!(77(*'&9!#$(!'%5%.4!-.)!'(562!27!*$-.4(&!3%//!*2.&%)(+-,/0!-77(*'!'$(!-)-6'-'%2.!

*-6-*%'0! 27! (*2/24%*-/! -.)! $;5-.&! &0&'(5&! A=$-C-%//-1G! RX"[p! E%66(/G! m&*$(%&*$/(+G! i!

@(%*$&'(%.G!RX"[F9!

G2&"%,$-2($29(&)>:3"D0(B.*(+'-%.'%(&!-66(-+!'2!,(!-!*+%'%*-/!%&&;(!-))+(&&()!%.!'$(!/%'(+-';+(!

AI(&&-%!i!`-.!)(+!E/;%<&G!RXX\p!W(.+0G!RX"Qp!:D==G!RX"H*p!_(56(+'G!L-8%*(.2C%*G!E-+(3%'1G!i!

E*$(&%.4(+G!RXXHp!`-.!]+((!i!`-.!)(+!E/;%<&G!RX"HF9!@(62+'%.4!2.!;.*(+'-%.'0!+-.4(&!-+2;.)!

+(&;/'&! %&! 6-+'! 27! &*%(.'%7%*! 32+89! W23(C(+G! *255;.%*-'%.4! ;.*(+'-%.'%(&! -.)! $23! '$(0!

6+26-4-'(! '2! C-+%2;&! 6;,/%*&! *-.! ,(! -! '+%*80! *$-//(.4(! A`-.)(+/%.)(.G! RX"Tp! O-+)(88(+G!

j/26+244(G!D('(+&(.G!n-.&&(.G!i!C-.!)(+!E/;%<&G!RX"QF9! :.!2+)(+!'2!5-8(!)%&*;&&%2.&!*/(-+(+G!

&*$2/-+&!27'(.!&;44(&'!-!&%56/(!'062/240!27!;.*(+'-%.'%(&Y!!

N E2*%2(*2.25%*! ;.*(+'-%.'%(&! A2+! )(*%&%2.G! +(7/(Z%C(! 2+! C2/%'%2.! ;.*(+'-%.'%(&F!

)(6(.)%.4!2.!$23!5;*$!kWk!3(!3%//!(5%'!%.!'$(!*25%.4!)(*-)(&!A)(6(.)%.4!2.!3$%*$!

&2*%2(*2.25%*!6-'$3-0!3(!3%//!72//23Fp!

N E*%(.'%7%*!;.*(+'-%.'%(&!A2+!(6%&'(5%*F!+(/-'()!'2!2;+!/%5%'()!*-6-*%'0!'2!;.)(+&'-.)!-.)!

+(6+(&(.'!'$(!*/%5-'(!*256/(Z%'0p!

N L-';+-/!C-+%-,%/%'0!A2+!&'2*$-&'%*!2+!2.'2/24%*-/!;.*(+'-%.'%(&F!+(/-'()!'2!'$(!.-';+(!27!

'$(!*/%5-'(!&0&'(5!3$%*$!%&!*$-2'%*!-.)!3$%*$!,($-C%2+!-'!-.0!525(.'!$-&!-!&'+2.4!

)(6(.)(.*(!2.!%.%'%-/!*2.)%'%2.&!'$-'!-+(!.(C(+!6(+7(*'/0!8.23.9!

I(6(.)%.4!2.! '$(! '%5(&*-/(G! (-*$! &2;+*(! 27! ;.*(+'-%.'0! $-&!.2'! '$(! &-5(! %562+'-.*(!2.!

7;';+(!*/%5-'(!6+2<(*'%2.&!AW-38%.&!i!E;''2.G!RXXUFAK%4;+(!RNRF9!



TH!
!

A!+&,3#E*E#*#B340%!53#!<-(,%0")3#('#30)9#$(&,)3#('#&")3,%0!"%7#!"#13)0104#<30"#$&,'0)3#
%3<-3,0%&,3#-,(H3)%!("$#

!

=(&,)3C#Z[0;>!"$#Y#=&%%("6#ENNOX#

D-+'! 27! '$%&! ;.*(+'-%.'0! %&! -! )(7%*%'! 27! 8.23/()4(! A%9(9! -! 72+5! 27! %4.2+-.*(FG!3$%*$! 7;+'$(+!

+(&(-+*$!5%4$'!7%//! AI(&&-%!i!`-.!)(+!E/;%<&G!RXX\p!`-.!]+((!i!`-.!)(+!E/;%<&G!RX"Hp!`-.!)(+!

E/;%<&G!"UU\G!RX"XG!RX"RF9!K2+!&25(!-&6(*'&G!%56+2C%.4!8.23/()4(!%&!<;&'!-!5-''(+!27!'%5(!2+!

*256;'%.4!623(+G! 72+! 2'$(+&! %'! %&! -,2;'! %..2C-'%2.! -.)! -*';-/! 6+24+(&&! %.! 2;+! %.'(//(*';-/!

*-6-*%'0! '2! ;.)(+&'-.)! -.)! +(6+(&(.'! 6$0&%*-/! 6$(.25(.-! A%9(9! */-+%70! -5,%4;%'%(&! %.!

52)(/&RTF!3$%*$! %&!.2'!-! /%.(-+!2+!6+()%*'%C(!6+2*(&&9!?.2'$(+!6-+'!27!'$(!;.*(+'-%.'%(&!3%//!

.-';+-//0!,(!+();*()!-&!3(!3%//!*2//(*'%C(/0!52C(!72+3-+)!-.)!5-8(!62/%'%*-/!-.)!(*2.25%*!

)(*%&%2.&!A(949!%56/(5(.'%.4!-.!(.(+40!'+-.&%'%2.!2+!+(5-%.%.4!2.!-!,;&%.(&&!-&!;&;-/!(5%&&%2.!

6-'$3-0F9!!

];'!'$(+(!%&!-/&2!-!7%.-/!*2562.(.'!27!;.*(+'-%.'%(&!3$%*$!%&!52+(!+-)%*-/!2+!)((6!Ak;%C-+*$G!

RX"\p! W-//(4-''(G! RXXUp! :D==G! RX"H*p! O-/8(+G! W--&.22'G! i! j3-88(/G! RX"QF9! :'! %&! '$(!

*2.&(S;(.*(&!27!'$(!.-';+(!27!'$(!*/%5-'(!&0&'(5!%'&(/7!-&!3(!;&;-//0!+(6+(&(.'!%'9!#$%&!&0&'(5!

%.)(()! +(&;/'&! 27! '$(! %.'(+-*'%2.! ,('3((.! 5;/'%6/(! *2562.(.'&! A(949! '$(! 2*(-.G! '$(!

-'52&6$(+(G! '$(! (-+'$N&;+7-*(!,;'! -/&2! C(4('-'%2.G! */2;)&G! ('*9F! %.C2/C%.4! '(.&!27! 6$0&%*-/G!

*$(5%*-/! -.)! ,%2/24%*-/! 6+2*(&&(&! +-.4%.4! 7+25! &2/-+! +-)%-'%2.&G! -/,()2! (77(*'G! ,/-*8N,2)0!

radiations to living organisms’ respiration or 4(2/24%*-/!-*'%C%'0!&;*$!-&!C2/*-.2(&9!?&!-!+(&;/'G!

%'!6+(&(.'&!-!$%4$!/(C(/!27!*256/(Z%'0!3%'$!-//!'$(!-''+%,;'(&!27!*256/(Z!&0&'(5&Y!7((),-*8&G!

.2.N/%.(-+%'%(&G! 5;/'%&*-/(G! %.C2/C%.4! C(+0! $('(+24(.(2;&! 6$0&%*-/! 6+2*(&&(&! 3%'$! $%4$/0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
RT!](%.4!-,/(!'2!52)(/!7((),-*8&!72+!%.&'-.*(!%&!*+%'%*-/!'2!5-8(!6+2<(*'%2.&!-**;+-'(!(.2;4$9!E25(!6+2*(&&(&!&;*$!-&!'$(!(77(*' !27!*/2;)&!
A=(66%G!]+%(.'G!m(/%.8-G!i!W-+'5-..G!RX"\p!m(/%.8-G!@-.)-//G!O(,,G!i!j/(%.G!RX"\F!2+!5(/'%.4!27!'$(!6(+5-7+2&'!AW2//(&(.G!J-''$%(&(.G!J}//(+G!
i!>/,(+/%.4G!RX"TF!-+(!&'%//!C(+0!)%77%*;/'!'2!;.)(+&'-.)!-.)!+(6+(&(.'!72+!&*%(.'%&'&9!
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!

)%77(+(.'!'%5(!*2.&'-.'&G!&(/7N2+4-.%1-'%2.!-.)!(5(+4(.'!6-''(+.&G!('*9!A@%-/!('!-/9G!RXXHF9!V;+!

52)(//%.4! *-6-*%'0! %&! '$(+(72+(! 7;.)-5(.'-//0! /%5%'()! ,0! -! &'+2.4! )(6(.)(.*(! 2.! %.%'%-/!

*2.)%'%2.&!3%'$!C(+0!&$2+'!6+()%*'%C(!$2+%12.&9!#$(!*256/(Z%'0!%&!(C(.!$%4$(+!3$(.!%.'(4+-'%.4!

&2*%2N(*2.25%*! 6+2*(&&(&! %.'2! '$(! &0&'(5! 52)(//()9! @(&(-+*$(+&! %)(.'%70! &25(! 27! '$(&(!

radical uncertainties we can call “known unknown” but it is reasonable to assume there are 

also “unknown unknown” A=-+5(.! _(52&! i! @22)G! RX"Xp! I(&&-%! i! `-.! )(+! E/;%<&G! RXX\p!

@-0.(+G!RX"Rp!`-.!]+((!i!`-.!)(+!E/;%<&G!RX"HF9!

H-,'( '-6'( #,$I"#( $29( ->:$&,#0( ?! 7(3! 0(-+&! -42G! +(62+'&! 2.! */%5-'(! *$-.4(! 3(+(!5-%./0!

3-+.%.4!-,2;'!*25%.4!*$-.4(&9!L23-)-0&! '$(0!-+(! 7%+&'! +(62+'%.4!-,2;'!-/+(-)0!2,&(+C()!

*$-.4(&!-.)!'$(%+!*2.&(S;(.*(&!AK%4;+(!RNQF9!

A!+&,3#E*K#*#F0-#('#(2$3,531#!<-0)%$#0%%,!2&%31#%(#)4!<0%3#)90"+3#!"#%93#;(,41#

!

=(&,)3C#A:D==G!RX"H*G!69!\F#

?..;-/! +(C%(3&! 7+25! 5-<2+! 3(-'$(+! 2+4-.%1-'%2.&! &;*$! -&! '$(! OJV! 2+! '$(! LV??! $-C(!

*2.7%+5()!'$-'!3(!$-C(!+(*(.'/0!,((.!(Z6(+%5(.'%.4!;.6+(*()(.'()!3(-'$(+!*2.)%'%2.&9!K2+!

(Z-56/(G!RX"[!-.)!RX"\!3(+(!-52.4!'$(!$2''(&'!0(-+&!%.!+(*2+)&!A?5(+%*-.!J('(2+2/24%*-/!



T[!
!

E2*%('0G! RX"[p! LV??G! RX"^p!O2+/)!J('(2+2/24%*-/! V+4-.%1-'%2.G! RX"^F9! :'! -77(*'&! -.)! 3%//!

*2.'%.;(! '2! -77(*'! -//! +(4%2.&! -.)! (*2.25%*! &(*'2+&9! =/%5-'(! *$-.4(! %&! %.C(&'%4-'()! -&! -!

62'(.'%-/!5-<2+!)+%C(+!27!5-.0!6+2,/(5-'%*!&%';-'%2.&!-+2;.)!'$(!4/2,(Y!)+2;4$'&G!7-5%.(&!

-.)!)(*+(-&(&!%.!$-+C(&'G!5%4+-'%2.&G!,%2)%C(+&%'0!/2&&(&G!$(-/'$!%&&;(&G!.-';+-/!*-'-&'+26$(&!

2+! (C(.! (*2.25%*! )23.';+.&! A:D==G! RX"H*F9! :.! '$(! (*2.25%*! 32+/)G! */%5-'(! *$-.4(! $-&!

,(*25(! 2.(!27! '$(!5-<2+! %)(.'%7%()! +%&8&! -/2.4!3%'$! (Z'+(5(!3(-'$(+! (C(.'&! -.)!.-';+-/!

)%&-&'(+&!-.)!,(72+(!*0,(+-''-*8&!27!'(++2+%&'!-''-*8&!AO2+/)!>*2.25%*!K2+;5G!RX"^F9!

:.)%*-'2+&!52.%'2+()!%.!>;+26(!-.)!%.!K+-.*(!-+(!*2.&%&'(.'!3%'$!'$(&(!4/2,-/!'+(.)&!A]2Z!RN"FY!!

\(8#E*.#*#=(<3#>37#'!"1!"+$#0<("+#)4!<0%3#)90"+3#!<-0)%$#Y#5&4"3,02!4!%7#!"#L&,(-3#

N “Climate change is continuing globally and in Europe. Land and sea temperatures are 
%.*+(-&%.4p!6+(*%6%'-'%2.!6-''(+.&!-+(!*$-.4%.4G!4(.(+-//0!5-8%.4!3('!+(4%2.&! %.!>;+26(!
3(''(+G!6-+'%*;/-+/0!%.!3%.'(+G!-.)!)+0!+(4%2.&!)+%(+G!6-+'%*;/-+/0!%.!&;55(+p!&(-!%*(!(Z'(.'G!
4/-*%(+!C2/;5(!-.)!&.23!*2C(+!-+(!)(*+(-&%.4p!&(-!/(C(/&!-+(!+%&%.4p!-.)!*/%5-'(N+(/-'()!
(Z'+(5(&!&;*$!-&!$(-'!3-C(&G!$(-C0!6+(*%6%'-'%2.!-.)!)+2;4$'&!-+(!%.*+(-&%.4!%.!7+(S;(.*0!
-.)!%.'(.&%'0!%.!5-.0!+(4%2.&9!

N L(3!+(*2+)!/(C(/&!27!&25(!*/%5-'%*!C-+%-,/(&!$-C(!,((.!(&'-,/%&$()!%.!+(*(.'!0(-+&G!.2'-,/0!
4/2,-/!-.)!>;+26(-.!'(56(+-';+(!%.!RX"H!-.)!-4-%.!%.!RX"TG!4/2,-/!&(-!/(C(/!%.!RX"T!-.)!
3%.'(+!?+*'%*! &(-! %*(!(Z'(.'! %.!RX"[9!E25(!*/%5-'%*! *$-.4(&!$-C(!-**(/(+-'()! %.! +(*(.'!
)(*-)(&G!&;*$!-&!4/2,-/!&(-!/(C(/!+%&(!-.)!'$(!)(*/%.(!27!'$(!62/-+!%*(!&$(('&9!

N k/2,-/! */%5-'(! *$-.4(! $-&! &;,&'-.'%-//0! %.*+(-&()! '$(! 6+2,-,%/%'0! 27! C-+%2;&! +(*(.'!
(Z'+(5(!3(-'$(+! -.)! */%5-'(! (C(.'&! %.! >;+26(9! #$(! +(/%-,%/%'0! 27! '$%&! 7%.)%.4! $-&! ,((.!
&'+(.4'$(.()!,0!+(*(.'!6+24+(&&!%.!(Z'+(5(!3(-'$(+!-''+%,;'%2.!'(*$.%S;(&9!

N =/%5-'(! *$-.4(!3%//! *2.'%.;(! 72+!5-.0!)(*-)(&! '2! *25(9! :56+2C()!*/%5-'(!6+2<(*'%2.&!
6+2C%)(!7;+'$(+!(C%)(.*(!'$-'!7;';+(!*/%5-'(!*$-.4(!3%//!%.*+(-&(!*/%5-'(N+(/-'()!(Z'+(5(&!
A(949! $(-'!3-C(&G! $(-C0! 6+(*%6%'-'%2.G! )+2;4$'&G! '26!3%.)! &6(()&! -.)! &'2+5! &;+4(&F! %.!
5-.0!>;+26(-.!+(4%2.&9!

N =/%5-'(!*$-.4(!$-&!3%)(N+-.4%.4! %56-*'&!2.!(*2&0&'(5&G!(*2.25%*!&(*'2+&!-.)!$;5-.!
$(-/'$!

N I%77(+(.'!+(4%2.&!-.)!&(*'2+&!%.!>;+26(!-+(!-77(*'()!)%77(+(.'/0!,0!*/%5-'(!*$-.4(!
N Climate change impacts interact with other developments inside and outside Europe. […] 

K;';+(!*/%5-'(!*$-.4(!3%//!%.'(+-*'!3%'$!2'$(+!&2*%2Neconomic developments. {…] Europe 
%&!C;/.(+-,/(!'2!*/%5-'(!*$-.4(!%56-*'&!2;'&%)(!>;+26(!

N J%'%4-'%2.!27!*/%5-'(!*$-.4(!%&!+(S;%+()!'2!/%5%'!'$(!/2.4N'(+5!+%&8&!7+25!*/%5-'(!*$-.4(9!
#$(!5-4.%';)(!27!7;';+(!*/%5-'(!*$-.4(!-.)!%'&!%56-*'&!7+25!'$(!5%))/(!27!'$(!*(.';+0!
2.3-+)&!)(6(.)!2.!'$(!(77(*'%C(.(&&!27!4/2,-/!*/%5-'(!5%'%4-'%2.!(772+'&9!

N ?)-6'-'%2.! '2! */%5-'(! *$-.4(! %&! .(*(&&-+0! '2! +();*(! &$2+'N! -.)! /2.4N'(+5! +%&8&! 7+25!
*/%5-'(!*$-.4(9!

=(&,)3C#;;;/330/3&,(-0/3&]-&24!)0%!("$])4!<0%3*)90"+3*!<-0)%$*0"1*5&4"3,02!4!%7*EN.P]>37*'!"1!"+$#*#40$%#
0))3$$31#D-,!4#EN.^#

:.!K+-.*(G!'$(!L-'%2.-/!2,&(+C-'2+0!2.!'$(!(77(*'&!27!4/2,-/!3-+5%.4!AVL>@=F!6+2C%)(&!-!&('!

27! R^! %.)%*-'2+&! '2!)(&*+%,(! '$(! &'-'(!27! '$(! */%5-'(! -.)! %'&! %56-*'&9! K2//23()!,0!.-'%2.-/!

+(&(-+*$!*(.'(+&!72+!)%77(+(.'!'06(&!27!(.C%+2.5(.'&G!'$2&(!%.)%*-'2+&!72+!%.&'-.*(!)(-/!3%'$!
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'(56(+-';+(!-.)!6+(*%6%'-'%2.G!-4+%*;/';+(! A(949!)-'(!27! '$(!,(4%..%.4!27!4+-6(!$-+C(&'F!2+!

$(-/'$!A626;/-'%2.!(Z62&;+(!'2!*/%5-'(!+%&8&FY!

&“!I%&%R'$/+4'*&'(&"R%2"8%&"**/"$&+%0J%2"+/2%,&4*&0%+2'J'$4+"*&b2"*)%&,I'H,&"&H"204*8&

,4*)%&TUZZ&H4+I&"&J"2+4)/$"2$7&0"2N%;&4*)2%",%&,4*)%&+I%&TUdZ,<&CR%2&+I%&J%24';&TU]UPVZZUO&

+I%&'#,%2R%;&+2%*;&4,&"#'/+&n&Z<c&m&Y&J%2&;%)";%<&!I%&+I2%%&H"20%,+&7%"2,O&VZT[O&VZTT&"*;&

VZT]&2%,J%)+4R%$7O&H%2%&'#,%2R%;&4*&+I%&VT,+&century”. &

“Today in Champagne, the harvest takes place on average 2 weeks earlier than 20 years 

ago”. &

“Currently 50% of metropolitan French municipalities are exposed (at least moderately) to 

)$40"+%&risks”VX<&

O(!-+(!'$;&!7-*%.4!-!$%4$N&'-8(!6$(.25(.2.!3%'$!C(+0!&'+2.4!-.)!4+23%.4!*2.&(S;(.*(&!'2!

(*2.25%*! -.)! &2*%-/! &0&'(5&9! #$(! (5%&&%2.! 6-'$3-0! 3(! 3%//! 72//23! %&! '$(! 7%+&'! 7-*'2+!

)('(+5%.%.4!'$(!/(C(/!27!%56-*'!3(!*-.!(Z6(*'G!(&6(*%-//0!72+!'$(!&(*2.)!$-/7!27!'$(!*(.';+09!!

::< b-CK&@Y:BDYB&!C&ABY:@:CDa&?&^-CE6BK?!:Y&:D!B-b?YB&

?0 A science made to be “policyJrelevant” for adaptation (

=256%/()!%.!+(62+'&!&;*$!-&!'$(!:D==!-&&(&&5(.'&G!'$(!>>?!+(62+'&!2+!'$(!.-'%2.-/!+(62+'&!

-.)! )-'-,-&(&! 3(! 5(.'%2.()G! '$%&! 8.23/()4(! %&! %.'(.)()! to be “policy relevant” A:D==G!

RX"H-F9!J2&'!27!'$(!8.23/()4(!%.7+-&'+;*';+(!,;%/'!-+2;.)!'$(!S;(&'%2.!27!*/%5-'(!*$-.4(!-+(!

)(&%4.()!'2!6+2C%)(!&$3'&4!&*%(.*(R\!A=-+5(.!_(52&!i!@22)G!RX"Xp!>)3-+)&G!RX"XF9!?&!`-.!

)(+!Eluij already noted in 1997, “important trends in the […] history of climate change analysis 

3(+(! -! &$%7'! 7+25! &*%(.'%7%*N*;+%2&%'0N)+%C(.! '23-+)&! %&&;(N)+%C(.! +(&(-+*$G! -.! %.*+(-&()!

)(5-.)!72+!-&&(&&5(.'!27!'$(!+%&8&!27!*/%5-'(!*$-.4(G!-.)!-.!%.*+(-&()!)(5-.)!72+!-.-/0&%&!

27!'$(!62/%*0N5(-.%.4!27!'$(!8.23/()4(!-.)!'$(2+%(&!-,2;'!'$(!$;5-.!%.7/;(.*(!2.!*/%5ate” 

A`-.!)(+!E/;%<&G!"UU\G!69!"^F. More recently, Wise et al. observed “a growing intensity of calls 

72+!52+(!)(*%&%2.Noriented research […]. as priorities h-C(!52C()!7+25!(&'%5-'%.4! %56-*'&!

-.)!C;/.(+-,%/%'%(&!%.!2+)(+!'2!5-8(!'$(!*-&(!72+!5%'%4-'%2.G!'2!-)-6'-'%2.!6/-..%.4!-.)!-*'%2.!

in a world that is looking less and less likely to stay within 2°C of global warming” AO%&(!('!-/9G!

RX"HF9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
R[!$''6&Yqq3339(*2/24%S;(N&2/%)-%+(942;C97+q%56-*'&N);N*$-.4(5(.'N*/%5-'%S;(N-'52&6$(+(N'(56(+-';+(&N('N6+(*%6%'-'%2.&!N!/-&'!-**(&&()!
J-+*$!RX"^!
R\!?*';-//0G!k;%//(52'!$-&!(C(.!&$23.!'$-'!3(-'$(+!'$(.!*/%5-'(!&*%(.*(&!$-C(!,((.!)(C(/26()!&%.*(!"UHT!3%'$!26(+-'%2.-/G!5%/%'-+0!A%.!'$(!
*2.'(Z'!27!'$(!=2/)!O-+F!-.)!62/%'%*-/!42-/&!Ak;%//(52'G!RXX\F9!!
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?;'$2+&!4(.(+-//0!-&&;5(!'$-'!'$%&!*2+6;&!27!8.23/()4(!3%//!,(!;&(7;/!'2!)+%C(!-)-6'-'%2.9!#$(!

IPCC defines adaptation as “the process of adjustment to actual or expected climate and its 

(77(*'&9!:.!$;5-.!&0&'(5&G!-)-6'-'%2.!&((8&!'2!52)(+-'(!2+!-C2%)!$-+5!2+!(Z6/2%'!,(.(7%*%-/!

2662+';.%'%(&9! :.! &25(! .-';+-/! &0&'(5&G! $;5-.! %.'(+C(.'%2.!5-0! 7-*%/%'-'(! -)<;&'5(.'! '2!

expected climate and its effects” A:D==G!RX"H*G!69!"\T^F9!:.!'$(!&;55-+0!72+!62/%*0!5-8(+&!27!

'he last assessment report, we can read that “limiting climate change would require 

&;,&'-.'%-/! -.)! &;&'-%.()! +();*'%2.&! %.! 4+((.$2;&(! 4-&! (5%&&%2.&! 3$%*$G! '24('$(+! 3%'$!

adaptation, can limit climate change risks.[…] Adaptation and mitigation are complement-+0!

strategies for reducing and managing the risks of climate change.”A:D==G!RX"H-G!69!^F9!!

O%'$!'$%&!/-&'!+(62+'G!'$%&!.2'%2.!27!-)-6'-'%2.!4-%.()!-!/-+4(+!;.)(+&'-.)%.49!:.%'%-//0!/%5%'()!

'2!-)<;&'5(.'&G!%'!.23!(.*256-&&(&!-!,+2-)(+!+-.4(!27!62&&%,/(!+(&62.&(&9!:'!-/&2!*25(&!3%'$!

&(C(+-/!+(/-'()!*2.*(6'&!&;*$!-&!-)-6'%C(!*-6-*%'0!2+!'+-.&72+5-'%2.!3%'$%.!'$(!52+(!4(.(+-/!

framework of “iterative risk management”. Simonet analyzed these conceptual advances on 

-)-6'-'%2.!-*ross the five IPCC reports from 1990 to 2014. He noted that “comprehension of 

-)-6'-'%2.!$-&!(C2/C()!*2.&%)(+-,/0!&%.*(!%'&!+(*24.%'%2.!-&!-!+(&62.&(!'2!*/%5-'(!*$-.4(!%.!

the 90s” with “[…] a shift toward a ‘'+-.&72+5-'%2.!-)-6'-'%2.’” approach being observed” 

AE%52.('G!RX"TF9!!

W23(C(+G!&2*%('-/!2+!62/%'%*-/!;6'-8(!27!'$%&!'$%&!%.72+5-'%2.!%&!7-+!7+25!,(%.4!&'+-%4$'72+3-+)9!

J-.0!&*$2/-+&!2,&(+C(!'$-'!)(*%&%2.Nmaking “failed: to progress as quickly as once hoped” An9!

D2+'(+!i!I(&&-%G! RX"[F. “Despite the rapid evolution! -.)! 4+23%.4! *256/(Z%'0! %.!52)(/&! 27!

&*%(.*(N62/%*0! %.'(+-*'%2.G! '$(! +-'(! -.)! ,+(-)'$! 27! '$(! ;&(! 27! &*%(.'%7%*! 8.23/()4(! %.!

(.C%+2.5(.'-/!)(*%&%2.N5-8%.4G!(&6(*%-//0!+(/-'()!'2!*/%5-'(!C-+%-,%/%'0!-.)!*$-.4(G!+(5-%.!

below expectations” Aj%+*$$277G! =-+5(.! _(52&G! i! I(&&-%G! RX"QF. “Evidence suggests such 

%.C(&'5(.'&! %.! -)-6'-'%2.! &*%(.*(! $-C(! .2'! .(*(&&-+%/0! '+-.&/-'()! %.'2! -)-6'-'%2.!

implementation” AD+(&'2.G!O(&'-3-0G!i!v;(.G!RX""F. There is a persistent “gap” between 

-C-%/-,/(! 8.23/()4(!2.! *2.&(S;(.*(&!27! */%5-'(! *$-.4(! -.)! '$(!2,&(+C()! +(&62.&(! 7+25!

&2*%('0!A]+%/(0!('!-/9G!RX"Tp!=-+5(.!_(52&G!j%+*$$277G!i!@-56+-&-)G!RX"Rp!K/-44!i!j%+*$$277G!

RX"^p!j%(5!i!?;&'%.G!RX"QF9!!

?**2+)%.4!'2!W;/5(G!3(!&'+;44/(!'2!'-8(!7;//!*2.&%)(+-'%2.!27!'$(!+(&;/'&!7+25!*/%5-'(!&*%(.*(G!

.2'!,(*-;&(!'$(!&2*%('0!)2(&!.2'!8.23!-,2;'!'$(5G!2+!,(*-;&(!'$(0!-+(!.2'!*/(-+!(.2;4$!,;'!
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,(*-;&(!)+-3%.4!'$(!+(/(C-.'!%56/%*-'%2.&!27!'$(&(!+(&;/'&!+-%&(&!)%77%*;/'%(&9!O$-'!&$2;/)!3(!

)2!3%'$!'$%&!8.23/()4(G!3$-'!)2(&!%'!)2!'2!;&P!O$(.!&2*%-/%1()G!%'!,(*25(&!6+2,/(5-'%*9!“O(!

)%&-4+((! -,2;'! &*%(.*(! ,(*-;&(! 3(! $-C(! )%77(+(.'! ;.)(+&'-.)%.4&! 27! '$(! +(/-'%2.&$%6! 27!

&*%(.'%7%*!(C%)(.*(!'2!2'$(+!'$%.4&Y!'2!3$-'!3(!5-0!+(4-+)!-&!;/'%5-'(!M'+;'$MG!'2!'$(!3-0&!%.!

3$%*$! 3(! +(/-'(! ;.*(+'-%.'0! '2! +%&8G! -.)! '2! 3$-'!3(! ,(/%(C(! '2! ,(! '$(! /(4%'%5-'(! +2/(! 27!

8.23/()4(!%.!62/%*0!5-8%.49!s999t!O(!.(()!'2!-66+(*%-'(!'$-'!&;*$!8.23/()4(!*-.!,(!A6(+$-6&!

%.(C%'-,/0!3%//!,(F!'+-.&72+5()!%.!'$(!6+2*(&&!27!/(-C%.4!'$(!/-,2+-'2+0!-.)!(.'(+%.4!'$(!&2*%-/!

world” AW;/5(G! RXXUG! 69! "XQF9! W;/5(! &$23&! $23! */%5-'(! *$-.4(! $-&! 52C()! 7+25! ,(%.4!

6+()25%.-.'/0!-!6$0&%*-/!6$(.25(.2.!'2!,(%.4!&%5;/'-.(2;&/0!-!&2*%-/!6$(.25(.2.!277(+%.4!

*2.'+-&'%.4!%.'(+6+('-'%2.&!-.)!.-++-'%C(&9!!

E*%(.'%7%*!8.23/()4(!-,2;'!*/%5-'(!*$-.4(!*2.C(0&!+(6+(&(.'-'%2.&!-.)!32+/)C%(3&!'$-'!*-.!

be very disruptive or controversial. Richard for instance writes about an “unprecedented 

posture of awareness of the adaptations of humans to their environment” […]”.!?**2+)%.4!'2!

her, “climate change reminds modern man his forgotten interdependencies”, and “questions 

human beings over themselves” A@%*$-+)G!RX"[G!69!RUF9!k2)-+)!'-/8&!-,2;'!-)-6'-'%2.!-&!-!

relationship of “entanglement” between th(!*/%5-'(!-.)!&2*%2N(*2.25%*!-.)!.-';+-/!&0&'(5&!

Ak2)-+)G!RX"XF9!!

/0 8(:)#,(2)%>$3(A%$>"E)%I(A)%(E-&I"9(#-,5$,-)2#(

O(!;.)(+&'-.)!'$-'!*/%5-'(!&*%(.*(!-.)!&2*%('0!-+(!(.'-.4/()!%.!*256/(Z!3-0&9!E%56/(!

+(6+(&(.'-'%2.&!27!-!/%.(-+!)%77;&%2.!7+25!&*%(.*(!'2!&2*%2N(*2.25%*!)(*%&%2.!-+(!27!/%''/(!$(/69!

#$(! %.'(+7-*(!,('3((.! &*%(.*(! -.)!)(*%&%2.! %&! 6+2,/(5-'%*9! #$(+(!3(+(!5-.0! -''(56'&! '2!

6+262&(!-/'(+.-'%C(!52)(/&!'$-'!32;/)!,(!52+(!26(+-'%2.-/9!D+262&()!7+-5(32+8&!6;'!'$(!

*256/(Z!+(/-'%2.&$%6!,('3((.!'$(!*/%5-'(!&0&'(5!-.)!2;+!&2*%2'(*$.%*-/!&0&'(5&!-'!'$(!$(-+'!

27! '$(! +(&62.&(&! '2! '$(! *$-//(.4(9! ?**2+)%.4! '2! '$(5G!3(! $-C(! '2! -)-6'! %.! -.)!3%'$! '$%&!

*2.'(Z'!27!;.*(+'-%.'09!

#$%&!(.)&!;6!7-C2+%.4!*(+'-%.!'06(&!27!-)-6'-'%2.9!K2+!%.&'-.*(G!j%+*$$277!('!-/9!3+%'(!-,2;'!-.!

“(77(*'%C(! 5-.-4(5(.'! 6+2*(&&(&! s3$%*$t! 3%//! ,(! %'(+-'%C(G! *2.&;/'-'%C(! -.)! $2/%&'%*G! -.)!

above all acknowledge the assumptions embedded in any conclusions” Aj%+*$$277!('!-/9G!RX"QF9!!
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#$%&!'06(!27!62&';+(!%&!3(//!+(7/(*'()!%.!7+-5(32+8&!&;*$!-&!'$(!2.(!27!62&'N.2+5-/!&*%(.*(G!

suitable to address “wicked problems”! -&!)(7%.()!,0!@%''(/!-.)!O(,,(+! A@%''(/!i!O(,,(+G!

"U\QF9!I(C(/26()!%.!-!*2.'(Z'!27!6/-..%.4!N!(&6(*%-//0!+(/(C-.'!72+!&25(!-)-6'-'%2.!%&&;(&!N!

-.)!/-'(+!4(.(+-/%1()!A=2.8/%.G!RXXTF!'$%&!/-,(/!32;/)!-66/0!'2!6-+'%*;/-+!&%';-'%2.&G!&;*$!-&!

'$2&(! *+(-'()! ,0! */%5-'(! *$-.4(G! 3$(.Y! 6+2,/(5&! -+(! .2'! ;.)(+&'22)! ;.'%/! -7'(+! '$(!

72+5;/-'%2.!27!-!+(&62.&(p!6+2,/(5&!$-C(!.2!&'266%.4!+;/(p!&2/;'%2.&!-+(!.(C(+!+%4$'!2+!3+2.4p!

'$(+(!%&!.2!'32!&%5%/-+!3%*8()!6+2,/(5&p!(C(+0!&2/;'%2.!%&!2./0!C-/%)!2.*(p!'$(+(!%&!.2!4%C(.!

-/'(+.-'%C(!&2/;'%2.&9!!

?&!3(!$-C(!,+%(7/0!&$23.G!3%'$!*/%5-'(!*$-.4(G!A-F!7-*'&!-+(!27'(.!;.*(+'-%.G!A,F!&'-8(&!-+(!

$%4$G!A*F!C-/;(&!-+(!%.!)%&6;'(!-.)!A)F!;+4(.'!)(*%&%2.&!.(()!'2!,(!5-)(!AK;.'23%*1!i!@-C('1G!

"UUQp! j}.%4G! ]}+&(.G! i! >55(*$(G! RX"\F9! ](*-;&(! 27! '$2&(! *$-+-*'(+%&'%*&G! %'! $-&! ,((.!

analyzed as a “postNnormal” issue A]/-.*$-+)G!RX""p!I-.8(/G!`--4(G!i!`-.!)(+!E/;%<&G!RX"\p!

j+-;&&G!E*$w7(+G!i!C2.!E'2+*$G!RX"Rp!D('(+&(.G!=-'$G!W-4(G!j;.&(/(+G!i!C-.!)(+!E/;%<&G!RX""F9!

:.!&;*$!-!*2.'(Z'G!'$2&(!-;'$2+&!-)C2*-'(!72+!-!+(*2.7%4;+-'%2.!27!'$(!&*%(.*(N62/%*0!%.'(+7-*(!

'23-+)&!52+(!%.'(+)%&*%6/%.-+%'0!-.)!52+(!'+-.&)%&*%6/%.-+%'0!A%9(9!-!&*%(.*(!26(.&!2.!C-+%2;&!

72+5&!27!8.23/()4(FG!52+(!+(7/(Z%C%'0!-.)!-!&'+2.4(+!6-+'%*%6-'%2.!27!-//!&'-8($2/)(+&9!K2+!I-!

=;.$-!-.)!`-.)(+/%.)(.!it is for instance “necess-+0!'2!,;%/)!-!&6-*(!27!%.'(4+-'%2.!27!.-';+-/!

&*%(.*(&G!&2*%-/!&*%(.*(&!-.)!$;5-.!&*%(.*(&!%.!'$(!-.-/0&%&!27!'$(!)0.-5%*&!27!-)-6'-'%2.!'2!

global changes” A)-!=;.$-!i!`-.)(+/%.)(.G!RX"HF9!

K+-5(32+8&G! '22/&! -.)!5('$2)2/24%(&! 3(+(! )(C(/26()! '2! 26(+-'%2.-/%1(! '$%&! *2.*(6'%2.9!

#$(0!&$-+(!&25(!8(0!6+%.*%6/(&!-52.4!3$%*$Y!

N ?! &'+2.4! -''(.'%2.! 4%C(.! '2! /2*-/N*2.'exts elucidation with no “onN&%1(N7%'&Nall” 

-66+2-*$!AJ-4.-.G!RX"XFp!

N ?!6-+'%*%6-'%2.!7+-5(32+8!'2!%.C2/C(!+(/(C-.'!&'-8($2/)(+&!A=-++211-G!RX"Tp!n-&-.277G!

RXXHFR^p!!

N ?!6+2-*'%C(!-.)!%'(+-'%C(!-66+2-*$!+(/0%.4!2.!52.%'2+%.4!-.)!/(-+.%.4!&0&'(5&!52+(!

'$-.!-!*255-.)N-.)N*2.'+2/!6+2*(&&p!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
R^!@(*(.'!32+8&!.(C(+'$(/(&&!&$23!'$-'!%56/(5(.'%.4!&;*$!-66+2-*$(&!-/&2!%56/%(&!+%&8&!-.)!%&!.2'!-!4;-+-.'0!72+!&;**(&&!An9!D2+'(+!i!I(&&-%G!
RX"[F9!
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N #$(! *2.C%*'%2.! '$-'! we need to “work deliberately! within imperfections”A`-.! )(+!

E/;%<&G!RX"RF. These approaches call for moving beyond the “uncertainty fallacy”: “in 

the context of high uncertainty, decision makers should not look for ‘perfect’ forecasts, 

,;'! &((8! '2! %56/(5(.'! 8.23/()4(! &0&'(5&! '$-'! %.'(4+-'(! */%5-'(! 6+2<(*'%2.&! 3%'$!

2'$(+! 8%.)&!27!8.23/()4(! -.)! '$-'! *2.&%)(+! '$(!5;/'%6/(! &'+(&&2+&! '$-'! &$-6(! '$(%+!

decision environment” A=-+5(.!_(52&!i!@22)G!RX"XF. Richard writes about “accepting 

%4.2+-.*(G! '$%.8%.4! '2! '$(! ;.%.'(.)()! *2.&(S;(.*(&! 27! -*'%2.G! %.*/;)%.4!

;.6+()%*'-,/(G! -**(6'%.4! .2'! '2! ,(! -,/(! '2! 72+(&((G! '2! %56+2C%&(! N! (Z(+*%&(&! 27!

(Z6/2+-'%2.!27!'$(!62&&%,%/%'%(&rA@%*$-+)G!RX"[G!669!U\–U^F9!I-!=;.$-!-.)!̀ -.)(+/%.)(.!

describe adaptation as a concept which intends ”'2! 5-.-4(! '$(! ;.*(+'-%.! s-.)t!

unconventional” A)-!=;.$-!i!`-.)(+/%.)(.G!RX"HF9!

N :.!2+)(+!'2!)2!&2G!'$2&(!-66+2-*$(&!6+252'(! '2!;&(!*/%5-'(!6+2<(*'%2.&!-&!$(;+%&'%*!

'22/&!'2!(Z6/2+(!62&&%,/(!7;';+(&!%.&'(-)!27!6/-..%.4!72+!-!;.%S;(!+(7(+(.*(!&%';-'%2.9!

#$(0!7-C2+!-.!(Z6/2+-'2+0!2C(+!-!6+()%*'N'$(.N-*'!6+2*(&&!AO(-C(+!('!-/9G!RX"QF. “For 

&25(!&*$2/-+&G! *256/(Z!52)(/&!27! 26(.!&0&'(5&!-+(!,(&'!C%(3()!-&!$(;+%&'%*! '22/&!

3$%*$!$(/6!2;+!;.)(+&'-.)%.4!27!3$-'!3(!*-.!2,&(+C(G!5(-&;+(!2+!(&'%5-'(G!+-'$(+!

than ‘truth machines’ which determine our future.” AI(&&-%!('!-/9G!RXXUF9!

N Favoring robustness and flexibility as important decision criteria: “Evidence based 

62/%*0!$-&!'2!,(!+(6/-*()!,0!+2,;&'!62/%*0G!3$(+(!+2,;&'.(&&!%&!'(&'()!3%'$!+(&6(*'!'2!

7(-&%,%/%'0! A*256-'%,%/%'0! 3%'$! 6+2*(&&(&! 2;'&%)(! $;5-.! *2.'+2/Fp! C%-,%/%'0!

A*256-'%,%/%'0!3%'$!6+2*(&&(&!;.)(+!$;5-.!*2.'+2/G!%.!+(/-'%2.!'2!,2'$!'$(!(*2.25%*!

-.)! '(*$.%*-/!)%5(.&%2.&FG!-.)!)(&%+-,%/%'0!)25-%.! A*256-'%,%/%'0!3%'$!-!6/;+-/%'0!27!

normative considerations relevant to a plurality of actors)”. AE-/'(//%G!k%-56%('+2G!?C-.G!

?5,%(.'-/&G!i!?;'2.25-G!RX"TF9!

#$(+(!%&!-!4+23%.4!.;5,(+!27!'22/&G!%.*/;)%.4!(*2.25%*!'22/&!AI%''+%*$!('!-/9G!RX"[p!W--&.22'G!

j3-88(/G!O-/8(+G!i! '(+!J--'G! RX"Qp!W-//(4-''(G! RXXUp!O-/8(+! ('! -/9G! RX"QF! '2! %)(.'%70! -.)!

(C-/;-'(!C;/.(+-,%/%'%(&!'$(.!-66+-%&(!-)-6'-'%2.!26'%2.&!-.)!&;662+'!&;*$!)(*%&%2.&!;.)(+!

)((6!;.*(+'-%.'0Y!

“Deep uncertainty exists when parties to a decision do not know, or cannot agree on, the 

,7,+%0&0';%$&+I"+&2%$"+%,&")+4'*&+'&)'*,%f/%*)%,O&+I%&J2'#"#4$4+7&;4,+24#/+4'*,&+'&J$")%&

'R%2& +I%& 4*J/+,& +'& +I%,%& 0';%$,O& HI4)I& )'*,%f/%*)%,& +'& )'*,4;%2& "*;& +I%42& 2%$"+4R%&
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!

40J'2+"*)%<&A%%J&/*)%2+"4*+7&'(+%*&4*R'$R%,&;%)4,4'*,&+I"+&"2%&0";%&'R%2&+40%&4*&;7*"04)&

4*+%2")+4'*&H4+I&+I%&,7,+%0<&“Society&('2&A%)4,4'*&K"N4*8&F*;%2&A%%J&F*)%2+"4*+7<VU&

O(! .23! 7%.)! *255;.%'%(&! 27! (Z6(+'&! -.)! 6+27(&&%2.-/&! &;*$! -&! '$(! E2*%('0! 72+! I(*%&%2.!

J-8%.4!B.)(+!I((6!B.*(+'-%.'0QX!32+8%.4!2.!'$(!)(C(/265(.'!-.)!%56/(5(.'-'%2.!27!&;*$!

5('$2)&9! E(C(+-/! +(*(.'! >;+26(-.! 6+2<(*'&! -52.4! 3$%*$! J>I:?#:VL! 2+! >=VL?I?D#!

*2.'+%,;'()!'2!'$%&!8.23/()4(!,-&(!-.)!6+2C%)()!*256/('(!'22/,2Z(&!A!!

]2Z!RNRF9!!

\(8#E*E#*#B3$(&,)3$#0"1#%((42(83$#'(,#<0>!"+#13)!$!("#&"13,#133-#)4!<0%3#&")3,%0!"%7#

0%<3"!3'*I&J()%-'%2.! A&'-.)%.4! 72+! J('$2)2/240! 72+! >77(*'%C(! I(*%&%2.N5-8%.4! 2.! :56-*'&! -.)!
?)-6'-#:VLF! %&! -! >;+26(-.! 6+2<(*'! 7;.)()! 7+25! '$(! >;+26(-.! =255;.%'0M&! E(C(.'$! K+-5(32+8!
D+24+-55(! 3$%*$! %.'(.)()! '2! 4-'$(+! &*%(.'%7%*! -.)! '(*$.%*-/! %.72+5-'%2.! -,2;'! */%5-'(! *$-.4(!
%56-*'&G!C;/.(+-,%/%'0!-.)!-)-6'-'%2.!26'%2.&!3$%*$!3-&!7+-45(.'()!-.)!%.*256/('(!AE3-+'!i!E%.4$G!
RX"QF9!?!8(0!2;'*25(!27!'$(!6+2<(*'!A-/2.4!3%'$!-.!?)-6'-'%2.!D-'$7%.)(.!-.)!-!=-&(!E;'0!L-C%4-'2+F!
is the MEDIATION Toolbox, a “structured database of methods and tools that are available to support 
'$(! -&&(&&5(.'! 27! */%5-'(! *$-.4(! %56-*'&! -.)! C;/.(+-,%/%'0G! -.)! -)-6'-'%2.! )(*%&%2.Nmaking”: 
$''6Yqq33395()%-'%2.N6+2<(*'9(;q6/-'72+5!A/-&'!-**(&&()!n;.(!RX"^F9!

%)'*<"?"!: “ECONADAPT is an EC FP7 research project whose purpose is to support adaptation 
6/-..%.4!'$+2;4$!,;%/)%.4!'$(!8.23/()4(!,-&(!2.!'$(!(*2.25%*&!27!-)-6'-'%2.!'2!*/%5-'(!*$-.4(!-.)!
*2.C(+'%.4!'$%&! %.'2!6+-*'%*-/! %.72+5-'%2.!72+!)(*%&%2.!5-8(+&9!#$(!6+2<(*'! %&!,(%.4!;.)(+'-8(.!,0!-!
6-.NEuropean consortium led by the University of Bath” A>*2.-)-6'! =2.&2+'%;5G! RX"TF9! ?! 5-<2+!
deliverable of this project is a comprehensive toolbox that provides “easy accessible information on 
the economic assessment of adaptation”: $''6&Yqq(*2.-)-6'N'22/,2Z9(;!A/-&'!-**(&&()!n;.(!RX"^F9!

#$(!:D==!+(*24.%1()!%.! %'&!7%7'$!?&&(&&5(.'!@(62+'!'$(!+(/(C-.*(!27!'$%&!4(.(+-/!5%.)&('!'2!

-))+(&&!&25(!27! '$(!*/%5-'(!*$-//(.4(&9! :.!*$-6'(+! '32!–! titled “Foundations for decisionN

5-8%.4” N!27!'$(!*2.'+%,;'%2.!'2!'$(!O2+8%.4!k+2;6!R!'2!'$(!+(62+'!3(!*-.!+(-)!A#-,/(!RN"FY!

“Complexity is an important attribute for framing and implementing decisionP0"N4*8&

J2')%,,%,&1R%27&I48I&)'*(4;%*)%5<&@40J$%O&H%$$P#'/*;%;&)'*+%9+,&4*R'$R4*8&)"/,%&"*;&%((%)+&

)"*&#%&";;2%,,%;&#7&,+2"48I+('2H"2;&$4*%"2&0%+I';,<&Y'0J$4)"+%;&)'*+%9+,&2%f/42%&82%"+%2&

"++%*+4'*& +'& J2')%,,& #/+& )"*& 8%*%2"$$7& #%& /*2"R%$%;O& J2'R4;4*8& "*& /$+40"+%& ,'$/+4'*<&

>'H%R%2O& HI%*& )'0J$%9& %*R42'*0%*+,& 4*+%2")+& H4+I& )'*($4)+4*8& R"$/%,& +I%7& #%)'0%&

associated with wicked problems. […] In complex situations, sociocultural and cognit4R%P

behavioral contexts become central to decision making.“ 1:^YYO&VZT[)O&JJ<&VZZ–VZT5&

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
RU!$''6Yqq3339)((6;.*(+'-%.'092+4!N!/-&'!-**(&&()!n;.(!RX"^!
QX!#$(!E2*%('0!72+!I(*%&%2.!J-8%.4!B.)(+!I((6!B.*(+'-%.'0!%&!-!5;/'%N)%&*%6/%.-+0!-&&2*%-'%2.!27!6+27(&&%2.-/&!32+8%.4!'2!%56+2C(!6+2*(&&(&G!
5('$2)&G!-.)!'22/&!72+!)(*%&%2.!5-8%.4!;.)(+!)((6!;.*(+'-%.'0G!7-*%/%'-'(!'$(%+!;&(!%.!6+-*'%*(G!-.)!72&'(+!(77(*'%C(!-.)!+(&62.&%,/(!)(*%&%2.!
5-8%.4!%.!2;+!+-6%)/0!*$-.4%.4!32+/)9”!
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I0243#E*.#*#[!3,0,)97#('#$!<-436#)(<-4!)0%31#Y#)(<-438#,!$>$#!"#%93#@J??#,3-(,%##

!

=(&,)3C#Z@J??6#EN.S)6#-/#ENEX#

#$%&!%&!-!+(*(.'!(C2/;'%2.!%.!'$(!3-0!:D==!%&!7+-5%.4!)(*%&%2.N5-8%.4!72+!-)-6'-'%2.9!:'!*25(&!

7+25! -! ,(''(+! %.'(4+-'%2.! 27! %.&%4$'&! 7+25! C-+%2;&! )%&*%6/%.(&! %.*/;)%.4! $;5-.! -.)! &2*%-/!

&*%(.*(&!%.!+(&62.&(!'2!*+%'%*%&5&!+(*(%C()!,0!6+(C%2;&!:D==!-&&(&&5(.'&Y!!

“Previous assessment methods and policy advice have been framed by the assumption that 

#%++%2&,)4%*)%&H4$$&$%";&+'&#%++%2&;%)4,4'*,<&B9+%*,4R%&%R4;%*)%&(2'0&+I%&;%)4,4'*&,)4%*)%,&

,I'H,&+I"+&HI4$%&8'';&,)4%*+4(4)&"*;&+%)I*4)"$&4*('20"+4'*&4,&*%)%,,"27O&4+&4,&*'+&,/((4)4%*+O&

"*;& ;%)4,4'*,& 2%f/42%& )'*+%9+P"JJ2'J24"+%& ;%)4,4'*Psupport processes and tools. […]”&

1:^YYO&VZT[)O&J<&TUd5<&

W23(C(+G!'$%&!C%(3!27!'$(!&*%(.*(N)(*%&%2.!%.'(+7-*(G!'+0%.4!'2!+(7/(*'!'$(!*256/(Z%'0G!%&!&'%//!

.2'!'$(!)25%.-.'!2.(9!L(%'$(+!'$(!62&'N.2+5-/!7+-5(32+8G!.2+!-/'(+.-'%C(!-66+2-*$(&!A(949!

Ak%,,2.&!('!-/9G!"UUHp! n-&-.277G!RXXHp!L232'.0G!E*2''G!i!k%,,2.&G!RXX"FFG!$-C(!&;**(()! '2!

6(.('+-'(!)((6!(.2;4$!'2!,+2-)/0!&6+(-)!'$(!72+5!27!N!*2.'(Z';-/%1()G!6-+'%*%6-'%C(G!%'(+-'%C(G!

32+8%.4!3%'$!;.*(+'-%.'%(&G!('*9!N!-)-6'-'%2.!'$(0!*25(!3%'$9!#$%&!+(6+(&(.'-'%2.!%&!2./0!2.(!

-52.4!5-.0! '$-'!*2(Z%&'!-.)! /(-)! '2!5;/'%6/(!-66+2-*$(&!27!-)-6'-'%2.9! #$(! :D==!+(62+'&!

about the coexistence of multiple “ways of knowing” which might be “source of widespread 

misunderstanding and disagreement”.!!

:.)(()G! 7%(/)32+8! 2.! -)-6'-'%2.! )(52.&'+-'(&! '$-'G! %.! 6+-*'%*(G! -)-6'-'%2.! +(5-%.&! -!

62/0&(52;&!.2'%2.!AE%52.('G!RXXUF!&;++2;.)()!,0!5-.0!2'$(+!62/0&(52;&!-.)!&25('%5(&!

-5,%4;2;&!*2.*(6'&!Ak-//26~.G!RXX[p!k2)-+)G!RX"Xp!j-.(!i!`-.)(+/%.)(.G!RX"TF9!#$(+(!%&!-!

4+(-'!)%C(+&%'0!27!-)-6'-'%2.!-66+2-*$(&G!,2'$!%.!&*%(.'%7%*!/%'(+-';+(!-.)!%.!'$(!4+(0!/%'(+-';+(!
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!

)(&%4.()!'2!%.72+5!-)-6'-'%2.!6+-*'%'%2.(+&9!_%'(+-';+(!'-/8&!-,2;'!-)-6'-'%2.!-&!-!6+2*(&&!2+!

-.!2;'*25(! AE%52.('G!RX"XFG!,(%.4! +(-*'%C(!2+!6+2-*'%C(G! %.*+(5(.'-/!2+! '+-.&72+5-'%2.-/G!

&62.'-.(2;&! 2+! 6/-..()G! /2*-/! 2+! &0&'(5%*G!52+(! 2+! /(&&! ;+4(.'G! $-C%.4! -/3-0&! (Z%&'()! 2+!

'2'-//0!.(3G!('*9!];'G!-&!-.-/01()!,0!D+(&'2.!('!-/9G!those heuristics “often fail to reflect the 

nuances associated with the practical pursuit of adaptation” because of an “apparent lack of 

critical reflection upon their robustness” AD+(&'2.!('!-/9G!RX""F9!!

I(&6%'(! '$(%+!*2.*(6';-/!-66(-/G!3(!*-..2'! '-8(!-! 7+-5(32+8!&;*$!-&! '$%&!27!D2&'!L2+5-/!

E*%(.*(G! 72+!4+-.'()9!>C(.! %7! %'! /228&!C(+0!3(//! 7%''()! '2!)(-/!3%'$! '$(!6+26(+'%(&!27!*/%5-'(!

*$-.4(G!&;*$!52)(/!%&!.2'!%55()%-'(/0!&$-+()9!:'!%&!'$(+(72+(!.(*(&&-+0!'2!+(';+.!'2!'$(!%.%'%-/!

6(+*(6'%2.! -.)! +(6+(&(.'-'%2.! 27! 6$(.25(.2.! -'! 32+8! %.! 2+)(+! '2! '(&'! -.)! +(7%.(! '$(!

%.'(+6+('%C(! 7+-5(32+8&! -.)! -)-6'-'%2.! -66+2-*$(&! 6+262&()! %.! '$(! /%'(+-';+(! %.! +(-/N/%7(!

&%';-'%2.&9!O(!3%//!5-0,(!,(!-,/(!'2!,;%/)!2.!'$(!$(;+%&'%*&!)(C(/26()!%.!'$(&(!7+-5(32+8&!

,;'! .2'! ,(72+(! $-C%.4! *2..(*'()! '$(5! '2! '$(! -*';-/! 32+/)C%(3&! 27! -*'2+&! %.C2/C()! %.!

-)-6'-'%2.9! #$%&! )%&&(+'-'%2.! %.'(.)s to contribute to this “realityNchecking”, focusing on 

-)-6'-'%2.!27!+-%/3-0!%.7+-&'+;*';+(!'2!*/%5-'(!*$-.4(9!!

:::< ?A?^!?!:CD&Cb&:Db-?@!-FY!F-B@&!C&Y6:K?!B&Y>?DiBa&=>B-B&?-B&=BG&bCYF@&CD&

!-?D@^C-!&?DA&-?:6=?h@&&

?0 8&,-."(%"#"$%&'(&)>>52-,-"#()2(,%$2#:)%,#($9$:,$,-)2($29(%"#-3-"2&"((

#$(+(!-+(!-*'%C(!+(&(-+*$!*255;.%'%(&!32+8%.4!2.!+(&%/%(.*(!-.)!-)-6'-'%2.!27!'+-.&62+'!

&0&'(5&G! 3%'$! )()%*-'()! 6;,/%*-'%2.&! A(949! &(C(+-/! C2/;5(&! 27! '$(! n2;+.-/! 27! '$(!

#+-.&62+'-'%2.!@(&(-+*$!7+25!'$(!BE!L-'%2.-/!?*-)(50!27!&*%(.*(&!A#@]G!RX"TG!RX"[G!RX"\FF!

-.)!(C(.'&!A(949G!'$(!>B–B9E9!#+-.&62+'-'%2.!@(&(-+*$!E0562&%;5!A#;+.,;//G!RX"[FFA?6-+%*%2G!

RX"\G!RX"^F9!

?.! %562+'-.'! 6-+'! 27! '$(&(! +(&(-+*$(&! 72*;&(&! 2.! '(*$.%*-/! -&6(*'&! 27! -)-6'-'%2.! -.)!

(.4%.((+%.4! &2/;'%2.&! '2! +();*(! C;/.(+-,%/%'09! W23(C(+G! 5-.0! -;'$2+&! *-//! 72+! 52+(!

%.'(+)%&*%6/%.-+0!32+8!An-+2&13(&8%G!]-8(+G!=$-65-.G!i!a;%..G!RX"Qp!n-+2&13(&8%G!=$-65-.G!

i! D(''&G! RX"Xp! J-''&&2.! i! n(.(/%;&G! RX"TF! -.)! )%&6/-*(! '$(! 72*;&! 7+25! '(*$.%*-/! '2!

&2*%2'(*$.%*-/!&0&'(5&!A?52-.%.4Nv-.8&2.!i!?5(8;)1%Nj(..()0G!RX"\F9!
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!

?!*2+(!,2)0!27!+(&(-+*$!%&!4+23%.4!'2!5-8(!'$(!+(/-'%2.&$%6&!,('3((.!'+-.&62+'!&0&'(5&!-.)!

3(-'$(+!,(''(+!8.23.9!=/%5-'(!*$-.4(!-66(-+&!%.!'$%&!*2.'(Z'!-&!-.!-))%'%2.-/!52'%C-'%2.!'2!

%56+2C(!2;+!;.)(+&'-.)%.4!27!'$(&(!+(/-'%2.&$%6&9!#$(!-&&;56'%2.!,($%.)!%&!'$-'!%.*+(-&%.4!

+(&%/%(.*(!'2!3(-'$(+!*2.)%'%2.&!3%//!%.*+(-&(!+(&%/%(.*(!'2!7;';+(!*/%5-'(9!@(&%/%(.*(!%&!)(7%.()!

here as “engineering resilience" A?6-+%*%2G!RX"\F!2+!“the ability of a transportation system to 

3%'$&'-.)!&$2*8&G!+(&62.)!-66+26+%-'(/0!'2!'$+(-'&G!-.)!5%'%4-'(!'$(!*2.&(S;(.*(&!27!'$2&(!

threats”!A?52-.%.4Nv-.8&2.!i!?5(8;)1%Nj(..()0G!RX"\F9!

?&!-!+(&;/'G!C;/.(+-,%/%'0!-.-/0&%&!%&!27'(.!'$(!7%+&'!&'(6!27!(Z%&'%.4!32+8!2.!-)-6'-'%2.!AI2,.(0G!

]-8(+G! a;%..G! i! =$-65-.G! RXXUp! >;+26(-.! >.C%+2.5(.'! ?4(.*0G! RX"Hp! _2C(G! E2-+(&G! i!

D�(56(/G!RX"Xp!D-.'G!W-//G!i!]/-%.(0G!RX"[F9!#$(!2,<(*'%C(!%&!'2!)+-3!52+(!6+(*%&(!5-6&!27!

.('32+8&!C;/.(+-,%/%'%(&!A(949!72+!E3()%&$!+-%/3-0!A_%.)4+(.G!n2$.&&2.G!i!=-+/&&2.Nj-.0-5-G!

RXXUF) and to identify critical points (or “hotspots”A?+5&'+2.4G!D+(&'2.G!i!W22)G!RX"[FF9!!

A common technique used to improve the understanding of networks’ vulnerability is to adopt 

-.! $%&'2+%*-/! 6(+&6(*'%C(9! ?.-/01%.4! 6-&'! (C(.'&! &;*$! -&! $(-'3-C(&! AI2,.(0! ('! -/9G! RXXUp!

K(++-.'%G!=$-65-.G!_((G!n-+2&13(&8%G!i!_23(G!RX"\F!2+!(Z'+(5(!7/22)&!AD-5&N=-62**%2.%!('!

-/9G!RX"Qp!D-5&!=-62**%2.%G!L%C2.G!?5,/-+)G!I(!=(&-+(G!i!k$%/-+)%G!RX"TF!$(/6&!+(&(-+*$(+&!'2!

)(&*+%,(!*-;&-/%'0N*$-%.&!7+25!3(-'$(+!%56-*'!'2!*2.&(S;(.*(&!2.!'+-.&62+'-'%2.9!!

#$(!7%+&'!-''(56'&!'2!*2.&%)(+!*/%5-'(!*$-.4(!(56/20!(Z%&'%.4!*/%5-'(!6+2<(*'%2.&!&;*$!-&!'$(!

BjXU!)-'-N&('!%.!'$(!Bj!AD-/%.!('!-/9G!RX"QF&-.)!-!C-+%('0!27!5('$2)&9!E25(!72*;&!2.!7+(S;(.*0!

-.-/0&%&!A(949!%.!?;&'+%-!Aj(//(+5-..G!];,(*8G!j;.)(/-G!I2&%2G!i!#$%(8(.G!RX"[FF!2+!C-+%-,%/%'0!

-.-/0&%&! A_2C(!('!-/9G!RX"XF9!V'$(+&!6+262&(! '2!;&(!*/%5-'(!-.-/24;(&! AI2,.(0!('!-/9G!RXXUp!

E-.)(+&2.G!W-./2.G!D-/%.G!a;%..G!i!=/-+8G!RX"[F!'2!4('!-!,(''(+!+(6+(&(.'-'%2.&!27!3$-'!7;';+(!

*/%5-'(!3%//!/228!/%8(!'$+2;4$!-.-/240!3%'$!&%';-'%2.&!-/+(-)0!(Z%&'%.4!(/&(3$(+(9!!

J2)(/%.4! 5('$2)&! -)-6'()! '2! &6(*%7%*! 3(-'$(+! &%';-'%2.&! -.)! '+-.&62+'! 52)(&! A]-8(+G!

=$-65-.G!a;%..G!i!I2,.(0G!RX"Xp!k2.1C-!i!k-;'%(+G!RX"Hp!#-C-&&10G!]2//%.4(+G!i!I%<8(5-G!

RX"[FG! %..2C-'%2.&! %.!3(-'$(+!&(+C%*(&! AD%//%NE%$C2/-!('!-/9G!RX"[F!and networks’ monitoring 

A=$-65-.!i!](//G!RX"^F!-+(!-52.4!8(0!,;%/)%.4!,/2*8&!5(.'%2.()!%.!'$%&!/%'(+-';+(!'2!%.*+(-&(!

'$(!-,%/%'0!'2!-))+(&&!%)(.'%7%()!C;/.(+-,%/%'%(&9!!

:.!2;+!+(C%(3!27!'$(!/%'(+-';+(G!3(!72;.)!5-.0!*-&(N&';)%(&!27!.-'%2.-/!*2.'(Z'&G!72+!%.&'-.*(!

2.!BE!.('32+8&!A=$%.23&80G!W(/5-.G!k;/-'%G!L(;5-..G!i!J-+'%.%*$G!RX"[FG!%.!'$(!Bj!AD-.'!('!



[[!
!

-/9G!RX"[F!2+!%.!'$(!L('$(+/-.)&!AV&/-82C%*G!'(+!J--'G!W-+'5-..G!i!I(3;/7G!RX"RF9!:.!5-.0!27!

'$(&(! &';)%(&G! '$(! (*2.25%*! *2.&(S;(.*(&! 27! 3(-'$(+! $-C(! -! 6+25%.(.'! 62&%'%2.! %.! '$(!

-.-/0&%&!A(949AI2//!('!-/9G!RX"HFF9!W(-'!A(949!'$+2;4$!+-%/!,;*8/%.4!A]-8(+!('!-/9G!RX"XFF!-.)!7/22)&!

-+(!'$(!'32!52&'!*%'()!$-1-+)&!

V$)*%91'1%')%/3'16#%109%1913'1'&)0%

](02.)!C;/.(+-,%/%'0!-.-/0&%&G!-.2'$(+!4+23%.4!,2)0!27! +(&(-+*$! %&!)(-/%.4!3%'$!-)-6'-'%2.!

&%.*(!'$(!/-'(!RXXX&9!:'!(Z6/2+(&!%.!6-+'%*;/-+!'$(!3-0&!72+!-))+(&&%.4!'$(!%.*+(-&%.4!7+(S;(.*0!

-.)!%.'(.&%'0!27!(Z'+(5(!3(-'$(+!(C(.'&!AE'-52&G!J%'&-8%&G!E-/-.2C-G!i!?%7-)262;/2;G!RX"TF9!

#$%&! %&!-! '(*$.%*-/! %&&;(!,;'!-/&2!-!5-''(+!27!42C(+.-.*(! Aj3%-'823&8%!i!=$%.23&80G!RX"\p!

@2''(+G! W2775-..G! D(*$-.G! i! E'(*8(+G! RX"[F! 3%'$! 8.23/()4(! ;6'-8(! -.)! 5-.-4(5(.'!

S;(&'%2.&!A@04$-;4!i!E2//%G!RX"RF9!E25(!-;'$2+&!)(C(/26!*2.*(6';-/!7+-5(32+8&!A=$-66%.!i!

C-.! )(+! _(%G! RX"Hp! >%&(.-*8! i! D-&*$(.G! RX"[F! -.)! )(*%&%2.! 5-8%.4! '22/&! 72+! -)-6'-'%2.G!

$%4$/%4$'%.4! '$(! %562+'-.*(! 27! *+%'(+%-! &;*$! -&! 7/(Z%,%/%'0! -.)! +2,;&'.(&&! 27! )(*%&%2.&!

A?+5&'+2.4!('!-/9G!RX"[p!j%(/G!D('%('G!L%(;3(.$;%&G!D('(+&G!i!̀ -.!@;%'(.G!RX"[F9!V'$(+&!52.%'2+!

-*'%2.&!-/+(-)0!%56/(5(.'()!AE-C2.%&G!D2''(+G!i!E.23G!RX"HF!2+!72*;&!2.!&6(*%7%*!-&6(*'&!27!

-)-6'-'%2.!/%8(!-&&(&&5(.'!-.)!+(62+'%.4!27!6$0&%*-/!*/%5-'(!+%&8&!A=2*$+-.!('!-/9G!RX"\p!n%+%*8-!

('!-/9G!RX"[F!2+!-&&('&!5-.-4(5(.'!AJ(0(+G!Amekudzi, & O’Har, 2010; Tacnet et al., 2016; 

`%)-;)!('!-/9G!RX"RF9!!

?! &%4.%7%*-.'! 62+'%2.! 27! '$%&! +(&(-+*$! %&! 6-+'! 27! .-'%2.-/! -.)! >;+26(-.! %.%'%-'%C(&! -,2;'!

-)-6'-'%2.! A>;+26(-.!>.C%+2.5(.'!?4(.*0G! RX"HF9! K2+! %.&'-.*(G! '$(! &%';-'%2.! %.! '$(!Bj! %&!

(&6(*%-//0!3(//!)2*;5(.'()!,(*-;&(!27!*2.C(+4(.'!+(&(-+*$!-.)!%.&'%';'%2.-/!%.%'%-'%C(&9!V.!

'$(! +(&(-+*$! &%)(! '$(! ?@==! .('32+8G! 7;.)()! ,0! '$(! L"+!"33,!"+# 0"1# J97$!)04# =)!3")3$#

Research Council “,+%.4&! '24('$(+! +(&(-+*$(+&! -.)! &'-8($2/)(+&! %.C2/C()! %.! -)-6'-'%2.! '2!

'(*$.2/24%*-/G!&2*%-/!-.)!(.C%+2.5(.'-/!*$-.4(!%.!'$(!,;%/'!(.C%+2.5(.'!-.)!%.7+-&'+;*';+(!

&(*'2+&”Q"9! E6(*%7%*-//0! 2.! +-%/3-0&G! '$(! @EE]! *-++%()! 2;'! '$(! #@-==?! 6+2<(*'! -.)! *+(-'(! -!

8.23/()4(N&$-+%.4!6/-'72+5!3%'$!-!&(*'%2.!)()%*-'()!'2!3(-'$(+!-.)!*/%5-'(!*$-.4(QR9!V.!

'$(! %.&'%';'%2.-/! &%)(G! -.! (-+/0! -.)! &;&'-%.()!52,%/%1-'%2.!27! -;'$2+%'%(&! AI>K@?G! RX"Qp!Bj!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Q"!$''6Yqq3339-+**N.('32+892+49;8!N!/-&'!-**(&&()!?6+%/!RX"^!
QR!$''6&Yqq3339&6-+8+-%/92+4!–/-&'!-**(&&()!?6+%/!RX"^!



[\!
!

42C(+.5(.'G!RX""G!RX"HF! /()! '2! '$(!RXX^!=/%5-'(!?*'!3%'$! +(62+'%.4!2,/%4-'%2.&! 72+!-*'2+&!

&;*$!-&!%.7+-&'+;*';+(!5-.-4(+&!A?@==G!RX"\p!n;)(!('!-/9G!RX"\p!L('32+8!@-%/G!RX"TF9!

?'!'$(!>;+26(-.!/(C(/G!&(C(+-/!+(&(-+*$!6+2<(*'&!&;662+'()!,0!'$(!>B!-))+(&&()!'$(!%&&;(!27!

C;/.(+-,%/%'0!-.)!-)-6'-'%2.!27!'+-.&62+'!&0&'(5&!'2!*/%5-'(!*$-.4(9!?52.4!'$(5G!>O>L#G!

>==VL>#! -.)! O>?#W>@! AJ%*$-(/%)(&G! _(C%w8-.4-&G! I2//G! i! W(0.)+%*8ZG! RX"HFp! -%5()! -'!

-.-/01%.4! 6+2<(*'%2.&! 27! '$(! 7;';+(! */%5-'(! %.! +(/-'%2.! '2! '$(%+! %56-*'&! -.)! (*2.25%*!

%56/%*-'%2.&!'2!'$(!'+-.&62+'!&0&'(m. They covered “all the transport modes as well as all of 

the critical phenomena present within the European area”. ToPD?)!3-&!-/&2!-.!>BN7;.)()!

initiative which objective was to “develop tools to help European regions adapt to a new 

*/%5-'(!-.)!-C2%)%.4!the costly consequences of climate change” A#2DI?)G!RX"HF9!JVO>N:#!

3-&! -.2'$(+! 6+2<(*'! -%5%.4! -'! %)(.'%70%.4!,(&'! 6+-*'%*(&! -.)!)(C(/26%.4!5('$2)2/24%(&! '2!

-&&%&'!'+-.&62+'!26(+-'2+&G!-;'$2+%'%(&!-.)!;&(+&!'2!5%'%4-'(!'$(! %56-*'!27!.-';+-/!)%&-&'(+&!

-.)!(Z'+(5(!3(-'$(+!6$(.25(.-!2.!'+-.&62+'!&0&'(5!6(+72+5-.*(!An-+2&13(&8%!('!-/9G!RX"HF9!

?! *2552.! 8.23/()4(N&$-+%.4! 6/-'72+5! .-5()! =/%5-'(! ?)-6'QQ! AK%4;+(! RNHG! #-,/(! RNRF!

-44+(4-'(&! +(&;/'&! 7+25! &;*$! 6+2<(*'&G! *-&(! &';)%(&! -.)! 5-'(+%-/! )(C(/26()! '2! 7-*%/%'-'(!

-)-6'-'%2.! A>*2.-)-6'!=2.&2+'%;5G! RX"Tp!>;+26(-.!>.C%+2.5(.'!?4(.*0G!RX"Hp!O-'8%&&!i!

W;.'G!RX"QF9!

A!+&,3#E*S#–#=),33"$9(%#('#%93#?_@FDIL*DQDJI#L&,(-30"#J40%'(,<#

!

=(&,)3C#9%%-$C]])4!<0%3*010-%/330/3&,(-0/3&#Z`&"3#EN.^X##

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
QQ!$''6Yqq*/%5-'(N-)-6'9((-9(;+26-9(;q!N!/-&'!-**(&&()!?6+%/!RX"^!



[^!
!

I0243#E*E#*#D$$3$$<3"%#('#010-%0%!("#0)%!("$#,3)(,131#("#?_@FDIL*DQDJI#

!

=(&,)3C#ZD-0,!)!(6#EN.T6#-/#KRKRX#

/0 12,"%$&,-)2(E-,'(-2#,-,5,-)2$3($29(:%-.$,"(9;2$>-&#(

=2.*25%'-.'/0! '2! '$%&! +(&(-+*$! (772+'G! 3(! 2,&(+C(! -.! %.&'%';'%2.-/! 52C(! '23-+)&!

-)-6'-'%2.!27!'+-.&62+'!%.7+-&'+;*';+(&!'2!*/%5-'(!*$-.4(9!:.7+-&'+;*';+(&!,(%.4!*+%'%*-/!-&&('&!

27!'$(!(*2.250G!6;,/%*!-;'$2+%'%(&!7-*(!5-<2+!-)-6'-'%2.!*$-//(.4(&!A>;+26(-.!>.C%+2.5(.'!

?4(.*0G!RX"HFQH9!!

:.!'$(!*25%.4!0(-+&G!'$2;&-.)!,%//%2.&!27!(;+2&!3%//!$-C(!'2!,(!%.C(&'()!%.!'+-.&62+'G!(.(+40G!

3-'(+!-.)!'(/(*255;.%*-'%2.!.('32+8&!'2!6+(&(+C(!'$(!*2..(*'%C%'0G!'$(!(77%*%(.*0!-.)!'$(!

+(&%/%(.*(!27!'$(!(*2.25%(&!AI2,,&!('!-/9G!RX"Qp!#$(!.(3!*/%5-'(!(*2.250G!RX"Hp!`-//(<2!i!

J;//-.G! RX"[FQT9! #$%&! %&! -! 3%.)23! 27! +%&8! -.)! 2662+';.%'%(&! '2! 5-8(! +(/(C-.'! -)-6'-'%2.!

*$2%*(&9!V.!2.(!$-.)G!'$(+(!%&!-!+%&8!27!/2*8N%.&!3%'$%.!;.7%'!2+!5-/-)-6'()!*$2%*(&!*+(-'%.4!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
QH!“Transport is today a critical support system for the smooth operation of our societies and economies. At the European level, !'$(!62/%'%*-/!
+(/(C-.*(!27!'+-.&62+'!%&!$%4$!-&!-!.(*(&&-+0!%.&'+;5(.'!72+!'$(!7-*%/%'-'%2.!27!'+-.&N,2;.)-+0!+(/-'%2.&$%6&!-.)!'$(!6$0&%*-/!-.)!(*2.25%*!
%.'(4+-'%2.!3%'$%.!'$(!>B9!=$-.4(&!%.!*/%5-'(!*2;/)!*256+25%&(!'$(!&522'$!26(+-'%2.!27!2;+!&2*%('%(&!-.)!'$(!(*2.2509”!
QT!J*!j%.&(0!k/2,-/! :.&'%';'(!(&'%5-'(&!4/2,-/! %.7+-&'+;*';+(&!.(()&!,('3((.!�R9T! A*;++(.'!(Z6(.&(&F! -.)!Q9Q! '+%//%2.!6(+! 0(-+! –! HXz! %.!
)(C(/26()!*2;.'+%(&9!!
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&%';-'%2.&!3%'$!&0&'(5&!-.)!*-6%'-/!&'2*8&!'$-'!32;/)!.2'!,(!-,/(!'2!7-*(!2+!'2!-)-6'!'2!*/%5-'(!

*$-.4(&9!J-.0!%.7+-&'+;*';+(!+(/-'()!)(*%&%2.&!-+(!%.)(()!$-+)/0!+(C(+&%,/(!-.)!*+(-'(!6-'$N

)(6(.)(.*%(&9!V.!'$(!2'$(+!$-.)G!)(*%&%2.&!'2!,(!5-)(!'2)-0!-+(!-.!2662+';.%'0!'2!-.*$2+!

C%+';2;&!-)-6'-'%2.!6-'$3-0&9!!

“Outside rare moments of creation or&0"S'2&+2"*,4+4'*,O&4*(2",+2/)+/2%,&)I"*8%&+''&,$'H$7&

('2&0',+&'(&/,&+'&*'+4)%j&+I%&,+"+%$7&J")%&'(&4*(2",+2/)+/2"$&)I"*8%&4,&J"2+&'(&+I%42&2%",,/24*8&

stability. They exist, as it were, chiefly in historical time.” 1B;H"2;,O&VZZc5&

?!RX"\!V>=I!32+8%.4N6-6(+!)(&*+%,(&!72;+!-)-6'-'%2.!*$-//(.4(&!'2!5-.-4(!'$2&(!+%&8&!-.)!

&(%1(!'$2&(!2662+';.%'%(&Y!A%F!%56+2C%.4!+%&8!%.72+5-'%2.!-.)!-&&(&&5(.'!'2!&;662+'!)(*%&%2.N

5-8%.4p! A%%F! &*+((.%.4! -.)! 7-*'2+%.4! */%5-'(! +%&8&! %.'2! 6;,/%*! %.C(&'5(.'&Y! A%%%F! (.-,/%.4!

%.7+-&'+;*';+(! +(&%/%(.*(! '$+2;4$! 62/%*0! -.)! +(4;/-'%2.! -.)! A%CF! (.*2;+-4%.4! */%5-'(! +%&8!

)%&*/2&;+(!A`-//(<2!i!J;//-.G!RX"\F9!

#$(!>B!-)26'()!%'&!?)-6'-'%2.!&'+-'(40!%.!RX"R!A>;+26(-.!=255%&&%2.G!RX"Q,F!“to contribute 

'2!-!52+(!+(&%/%(.'!>;+26(!-'!.-'%2.-/G!+(4%2.-/!-.)!/2*-/!/(C(/&G!'$(+(,0!72*;&%.4!2.!(.-,/%.4!

J(5,(+! E'-'(&! -.)! /2*-/! 42C(+.5(.'&! '2! '-8(! -*'%2.! -.)! '2!5-%.&'+(-5! -)-6'-'%2.! %.'2!

different policy areas”. This strategy has specific actions! 72+! '+-.&62+'&! A?*'%2.! \F! -.)!

'+-.&C(+&-/!-*'%2.&!+(/(C-.'!72+!'$%&!&(*'2+!A(949!?*'%2.!H!2.!+(&(-+*$!2+!?*'%2.!̂ !2.!%.&;+-.*(F9!

#$(!>;+26(-.!=255%&&%2.!-/&2!)(C(/26()!&(+%(&!27!4;%)(/%.(&!'2!5-%.&'+(-5!'$%&!*2.*(+.!%.!

5-<2+! &(*'2+-/! 62/%*%(&! -.)! -*'%2.&! A>;+26(-.! =255%&&%2.G! RX"Q-p! >;+26(-.! >.C%+2.5(.'!

?4(.*0G! RX"\,F! /%8(!6+2<(*'&!5-.-4(5(.'! A>;+26(-.!=255%&&%2.G! RX""G! RX"HF! 2+! */%5-'(N

6+227%.4!27!5-<2+!%.C(&'5(.'&!A>;+26(-.!=255%&&%2.G!RX"RG!RX"TF9!

This “mainstreaming” approach is visible in policies such as the TENN#!D+24+-55(!(&'-,/%&$()!

'2!&;662+'!'$(!*2.&'+;*'%2.!-.)!;64+-)(!27!'+-.&62+'! %.7+-&'+;*';+(!-*+2&&!'$(!>B9!:.)(()G!

this program explicitly mentions adaptation: “during infrastructure planning, Member States 

-.)! 2'$(+! 6+2<(*'! 6+252'(+&! &$2;/)! 4%C(! );(! *2.&%)(+-'%2.! '2! '$(! +%&8! -&&(&&5(.'&! -.)!

-)-6'-'%2.!5(-&;+(&!-)(S;-'(/0!%56+2C%.4!+(&%/%(.*(!'2!*/%5-'(!*$-.4(!-.)!(.C%+2.5(.'-/!

disasters (§34, Preamble; Article 35)” A>;+26(-.!>.C%+2.5(.'!?4(.*0G!RX"HG!69!"UF9!!

>;+26(-.! -4(.*%(&! 6(+72+5! -! *2.'%.;2;&!52.%'2+%.4! 27! -)-6'-'%2.! ;6'-8(! -.)! -*'%2.&! %.!

.-'%2.-/!*2.'(Z'&! A:&2-+)!i!D+;'&$G!RX"HF!2+! &(*'2+-/! /(C(/! A>;+26(-.!>.C%+2.5(.'!?4(.*0G!

RX"HF9!
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!

?'!'$(!.-'%2.-/!/(C(/G!-)-6'-'%2.!27!'+-.&62+'!%&!&'%//!-'!'$(!%.%'%-/!&'-4(G!-.)!%'!%&!.2'!0('!-!*(.'+-/!

%&&;(!72+!.-'%2.-/!-)-6'-'%2.!&'+-'(4%(&9!L(C(+'$(/(&&G!&25(!*2;.'+%(&!-52.4!3$%*$!'$(!BjG!

K+-.*(G!?;&'+%-G!k(+5-.0!-.)!E3%'1(+/-.)!%.*/;)()!'$%&!&(*'2+!%.!'$(%+!-*'%2.!6/-.&9!:.!%'&!RX"H!

+(62+'!2.!-)-6'-'%2n of transport in Europe, the EEA noted that “the transport sector seems 

'2!,(!C(+0!+(*(6'%C(!2.!'$%&!'26%*G!-.)!+(&(-+*$!-.)!C;/.(+-,%/%'0!-&&(&&5(.'&!2.!'+-.&62+'!

&0&'(5&!)(C(/26!+-'$(+!S;%*8/0!2.*(!'$(!'+-.&62+'!&(*'2+!%'&(/7!,(*25(&!-*'%C(G!;&;-//0!42%.4!

well beyond the initial mandate in national adaptation strategies and plans” A>;+26(-.!

>.C%+2.5(.'!?4(.*0G!RX"HG!69!RQF9!

:.!K+-.*(!-)-6'-'%2.!-66(-+()!2.!'$(!-4(.)-!%.!'$(!(-+/0!RXXX&!A3%'$!*+(-'%2.!27!VL>@=!%.!

RXX"F!-.)!'$(.!&6+(-)!%.!-!'26N)23.!3-0!)23.!'2!%.7+-&'+;*';+(!5-.-4(+&9!#$(!J%.%&'+0!72+!

>.C%+2.5(.'! -.)! %'&! &;,&%)%-+0! ,2)%(&Q[! /()! '$(! K+(.*$! .-'%2.-/! */%5-'(! -)-6'-'%2.! 6/-.!

ADL?==F!+(/(-&()! %.!RX""! AJ>II#_NIk>=G!RX""FG! %.!6-+'.(+&$%6!3%'$! +(&(-+*$!*(.'+(&!-.)!

;'%/%'%(&Q\9! #$(! 6+2*(&&! ,(4-.! 3%'$! -! )(5-.)! '2! */%5-'(! &*%(.'%&'&! 72+! 6+2C%)%.4! ,-&(/%.(!

&*(.-+%2&!27!*/%5-'(!*$-.4(!%.!K+-.*(9!#$(!(Z6(+'&!4+2;6G!-662%.'()!,0!'$(!J%.%&'(+!72+!'$(!

(.C%+2.5(.'Q^!-.)!/()!,0!-!*/%5-'(!&*%(.'%&'!5(5,(+!27!'$(!:D==G!6;,/%&$()!&(C(+-/!+(62+'&QU!

)(&*+%,%.4!*/%5-'(!6+2<(*'%2.&!72+!K+-.*(!,-&()!2.!'$+((!27!'$(!kWk!*2.*(.'+-'%2.!&*(.-+%2&!

7+25!'$(!:D==!A@=DR9[G!H9T!-.)!^9TF!An2;1(/!('!-/9G!RX"HF9!#$2&(!+(62+'&!(&'-,/%&$()!'$(!,-&%&!

72+! RX! &(*'2+%-/! -*'%2.N&$(('&! *2.&'%';'%.4! '$(!DL?==9!V.(!27! '$(&(! &$(('&! %&! )()%*-'()! '2!

%.7+-&'+;*';+(&!-.)!'+-.&62+'-'%2.!&0&'(5&9!:'!$%4$/%4$'&!72;+!-*'%2.&Y!!

"9 k(.(+-/!&*+((.%.4!27!'$(!C;/.(+-,%/%'0!27!'(*$.%*-/!+(7(+(.*(&!-.)!&'-.)-+)&!'2!*/%5-'(!

*$-.4(!A=>@>J?G!RX"T-Fp!!

R9 ?.-/0&%&!27!'$(!%56-*'!27!*/%5-'(!*$-.4(!2.!'+-.&62+'!)(5-.)p!

Q9 I(C(/265(.'! 27! -! *2552.! 5('$2)2/240! 72+! C;/.(+-,%/%'0! -&&(&&5(.'! A=>@>J?G!

RX"T,Fp!

H9 @(-/%1-'%2.!27!-!&'-'(N27N'$(N-+'!-&&(&&5(.'!27!'$(!*;++(.'!C;/.(+-,%/%'0!27!'$(!K+(.*$!

'+-.&62+'-'%2.!&0&'(5!A=>@>J?G!RX"\p!I%+J()G!RX"\F9!!

#$(!42C(+.5(.'!+(/(-&()!-.!(C-/;-'%2.!27!'$%&!7%+&'!6/-.!%.!RX"T!A=k>IIG!RX"TF!-.)!6+(6-+()!

%.!RX"[NRX"\!-!&(*2.)!6/-.!AVL>@=G!RX"^F!'2!,(!-)26'()!%.!RX"^9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Q[!Ik:#J!A'+-.&62+'!-.)!%.7+-&'+;*';+(&!)(6-+'5(.'FG!Ik>=!A(.(+40!-.)!*/%5-'(!)(6-+'5(.'F!
Q\!#$%&!)(&*+%,()!6+2*(&&!%&!%.!5-.0!3-0&!&%5%/-+!'2!3$-'!$-&!,((.!2,&(+C()!%.!2'$(+!>;+26(-.!*2;.'+%(&!A?>>G!RX"HF!
Q^!#$(!/(''(+!27!-662%.'5(.'!&(.'!,0!'$(!J%.%&'+0!27!'$(!>.C%+2.5(.'!'2!n(-.!n2;zel in July 2010, requested an “%.!)(6'$!&0.'$(&%&!2.!*/%5-'(!
&*(.-+%2&!'2!*2.&%)(+!%.!2+)(+!'2!%56/(5(.'!'$(!L-'%2.-/!*/%5-'(!-)-6'-'%2.!6/-.”9!!
QU!V.!'$(!,-&%&!2.!52)(//%.4!32+8!27!'32!*/%5-'(N&*%(.*(!'(-5&!7+25!=L@JNJ('(2!K+-.*(!A?/-)%.N*/%5-'!52)(/F!-.)!7+25!:DE_!AO@K!52)(/F9!!



\"!
!

#2! %56/(5(.'! '$(&(! 4(.(+-/! 62/%*0N7+-5(32+8&G! 52+(! 26(+-'%2.-/! )2*;5(.'&! (Z%&'G! 72+!

%.&'-.*(! +%&8N5-.-4(5(.'! 6+2*(&&(&! AV>=IG! RX"TFHXG! +(62+'%.4! 7+-5(32+8&! A?@==G! RX"\p!

=2*$+-.!('!-/9G!RX"\p!n%+%*8-!('!-/9G!RX"[p!`-//(<2!i!J;//-.G!RX"\FG!4;%)(/%.(&!72+!.2+5&!-.)!

&'-.)-+)&! ;6)-'(&! A=>LN=>L>_>=G! RX"[p! =>@! ('! -/9G! RX"RF! 2+! C;/.(+-,%/%'0! -&&(&&5(.'!

'22/,2Z(&!A=>@>J?G!RX"T-p! :.4c.%(;+&!=-.-)-G!RX""FH"9! :.!-!RX"[!+(62+'G!'$(!:.'(+.-'%2.-/!

#+-.&62+'! K2+;5! +(C%(3()! '$(! +-.4(!27! '$+(-'&! '2! '+-.&62+'! &0&'(5!6(+72+5-.*(! '$-'! -+(!

62&()!,0!*/%5-'(!*$-.4(!-.)!6+2C%)()!4;%)-.*(!'2!'+-.&62+'-'%2.!-&&('&!23.(+&!-.)!.('32+8!

5-.-4(+&!'2!$(/6!(.&;+(!-&&('&!%.'(4+%'0!-.)!*2.'+%,;'(!'2!*2.'%.;()!.('32+8!6(+72+5-.*(!

A:K#!@(&(-+*$!@(62+'&!i!V>=IG!RX"[F9!K2//23%.4!-.)!6-+'%*%6-'%.4!'2!'$%&!&*%(.*(!-.)!62/%*0!

)+%C(.!)0.-5%*&G!8(0!6/-0(+&!27!'$(!'+-.&62+'!&(*'2+!$-C(!%.%'%-'%()!32+8!27!-)-6'-'%2.9!!

V)(/+%)0%$1&8715%%

#$(!:.'(+.-'%2.-/!B.%2.!27!@-%/3-0&!AB:=F!&('!;6!%'&!7%+&'!'-&8!72+*(!2.!'$(!'26%*!%.!RXX[!%.!2+)(+!

'2!(Z-5%.(!'$(!*2.&(S;(.*(&!27!*/%5-'(!*$-.4(!2.!+-%/!%.7+-&'+;*';+(9!:.!RXX\!'$(!'-&8!72+*(!

/-;.*$()!-!7(-&%,%/%'0!&';)0!'2!(Z6/2+(!%7!-.)!$23!'$(!%56-*'&!27!(Z'+(5(!3(-'$(+!(C(.'&!-+(!

-.! %&&;(! 72+!B:=!5(5,(+&9! K%.-/%1()! %.! RXX^G! '$%&! +(62+'! )(52.&'+-'()! '$-'! '$(! %56-*'! 27!

4/2,-/!3-+5%.4!%&!%.)(()!-.!%562+'-.'!%&&;(!–!-.)!'$-'!'$(!7;';+(!32+8!32;/)!'-+4('!'$+((!

6$-&(&HRY!+(-)%.(&&!72+!(Z'+(5(!3(-'$(+!(C(.'&p!+2,;&'.(&&!3$(.!(Z'+(5(!3(-'$(+!(C(.'&!

2**;+!-.)!+(*2C(+0!-,%/%'0!-7'(+!(Z'+(5(!3(-'$(+!$-&!2**;++()9!

_-;.*$()! %.! RXXU! -! 5-<2+! +(&(-+*$! 6+2<(*'! *-//()! ?@:E==! N! ?)-6'-'%2.! 27! @-%/3-0!

:.7+-&'+;*';+(!'2!=/%5-'(!=$-.4(!N!6+2C%)()!422)!6+-*'%*(!-.)!*-&(!&';)%(&!27!-)-6'-'%2.!6/-.&!

-.)!5-)(!+(*255(.)-'%2.&!2.!$23!'2!)(C(/26!'$(&(!&'+-'(4%(&!AB:=G!RX""F!A]2Z!RNQF9!&

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
HX!D+262&%.4!-.!%'(+-'%C(!72;+!&'(6&!-66+2-*$Y!A%F!%)(.'%70%.4!+%&8&!G!A%%F!*$-+-*'(+%1%.4!+%&8&G!A%%%F!*$22&%.4!-.)!(Z6/2+%.4!62/%*0!+(&62.&(&G!A%CF!
7((),-*8!-.)!/(-+.%.4!!
H"! =79! -*'%2.! Q! %.! '$(! DL?==! -*'%2.N&$(('&!)()%*-'()! '2! %.7+-&'+;*';+(&!3$%*$! /()! '2! '$(! )(C(/265(.'! -.)! (Z6(+%5(.'-'%2.&! 27! &;*$! -!
7+-5(32+8!A=>@>J?G!RX"T,G!RX"\p!I%+J()G!RX"\F!
HR!$''6&Yqq;%*92+4q-)-6'%.4N'2N*/%5-'(N*$-.4(&!–!/-&'!-**(&&()!?6+%/!RX"^!
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\(8#E*K#*#V2H3)%!53$#0"1#<0!"#(&%-&%$#('#%93#DB@=??#-,(H3)%#ZD10-%0%!("#('#B0!4;07#
@"',0$%,&)%&,3#%(#?4!<0%3#?90"+3X6#EN..#

N #2!4%C(!-.!2C(+C%(3!2C(+!2.42%.4!-.)!6/-..()!-*'%C%'%(&!+(4-+)%.4!'$(!-)-6'-'%2.!27!

+-%/3-0&!'2!(Z'+(5(!3(-'$(+!&%';-'%2.&!-.)!*/%5-'(!*$-.4(p&

N #2!%)(.'%70!-.)!*/-&&%70!'$(!5-%.!(77(*'&!27!*/%5-'(!*$-.4(!2.!+-%/3-0!%.7+-&'+;*';+(!-.)!

+-.8!'$(!5-%.!%56-*'&!-**2+)%.4!'2!'$(%+!)-5-4(!62'(.'%-/p&

N #2!%)(.'%70!'$(!-+(-&!27!$%4$(&'!6+%2+%'0!%.!'$%&!7%(/)!-.)!6+2C%)(!-!&0&'(5-'%*!%.C(.'2+0!27!

-)-6'-'%2.!5(-&;+(&G!&'+-'(4%(&!-.)!62/%*%(&!%.!(-*$!27!'$(!$%4$!6+%2+%'0!-+(-&p!

N #2!-&&(&&!+%&8&!-.)!-&&2*%-'()!*2&'&G!62'(.'%-/!)-5-4(G!6(+72+5-.*(!-.)!(*2.25%*!*2&'&9!

N #2!%)(.'%70!'$(!:56-*'!2.!&'-.)-+)&!-.)!'$(!26'%2.&!27!-)26'%.4!&'-.)-+)&!72+!.(3!-.)!

(Z%&'%.4!%.7+-&'+;*';+(!'2!'$(!(77(*'&!27!*/%5-'(!*$-.4(9!

N #2!3+%'(!-!6+-*'%*-/!(-&0N'2N;&(!k;%)-.*(!)2*;5(.'!2.!$23!'2!%)(.'%70!C;/.(+-,/(!-&&('&!

-.)!/2*-'%2.&!72+!-!*2.*+('(!/%.(G!$23!'2!*$22&(!'$(!-66+26+%-'(!-)-6'-'%2.!5(-&;+(&!

-.)!$23!'2!-&&(&&!+(/-'()!*2&'&!-.)!,(.(7%'&!A'22/,2ZF9!

N #2!6+2C%)(!-!422)!6+-*'%*(!*2//(*'%2.!27!-)-6'-'%2.!5(-&;+(&9!

=(&,)3C#9%%-C]];;;/0,!$))/(,+#–#40$%#0))3$$31#F0,)9#EN.^#

In 2015, a new project took over. Called Rail Adapt, this initiative “aimed at keeping UIC 

J(5,(+&! %.72+5()!-.)!6+(6-+()G! %.!&;662+'!27!.-'%2.-/!?)-6'-'%2.!D/-.&G!BL!-4+((5(.'&!

and EU encouragement to reduce risks and costs whilst improving railways’ resilience in the 

face of Climate Change. […]. In 2017, UIC supported its members by arranging a series of factN

7%.)%.4!-.)!,+%(7%.4!32+8&$26&9!J(5,(+&!-.)!2'$(+!8(0!&'-8($2/)(+&!3(+(!%.C%'()!'2!&$-+(!

(Z6(+%(.*(! -.)! 2;'/%.(!3$-'! &;662+'! +-%/3-0&! $-C(! -.)!3%//! .(()! 7+25! 42C(+.5(.'&! -.)!

%.C(&'2+&! '2! $(/6! 5-8(! '$(! *-&(! -.)! &(*;+(! 7;.)%.4! 72+! %56+2C%.4! '$(! +(&%/%(.*(! 27! +-%/!

services.” AB:=G!RX"\F!

#$%&! &;&'-%.()! 52,%/%1-'%2.! )(52.&'+-'(&! -! '+;(! *2.*(+.! 7+25! '$(! -*'2+&! 27! '$%&! &(*'2+!

+(4-+)%.4!*/%5-'(!*$-.4(9!J-.0!.-'%2.-/!+-%/3-0!*256-.%(&!$-C(!-/&2!,(4;.!'2!32+8!2.!'$(!

%&&;(9! ](.*$5-+8&! +(-/%1()! '$+2;4$! )%77(+(.'! +(&(-+*$! 6+2<(*'&! 2+! 6+(&(.'()! );+%.4!

32+8&$26&! A(949! @-%/?)-6'! 32+8&$26&HQG! 2+! >==?! RX"\HHF! )(&*+%,(! '$(! -*'%2.&! 27! )%77(+(.'!

+-%/3-0&! *256-.%(&! '$+2;4$! '$(! 32+/)9! #$(! *256-+%&2.! +(C(-/&! &%5%/-+! -66+2-*$(&G! 27'(.!

&'-+'%.4!7+25!*;++(.'!C;/.(+-,%/%'%(&G!,;'!3%'$!)%77(+(.'!72*;&(&!)(6(.)%.4!2.!/2*-/!*/%5-'(!-.)!

(.C%+2.5(.'!Ak+(42+%G!RX"\F!A#-,/(!RNQF9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
HQ!$''6&Yqq(C(.'&9;%*92+4q+-%/-)-6'N32+8&$26N/2.)2.N^[!N!/-&'!-**(&&()!?6+%/!RX"^!
HH!$''6Yqq(**-RX"\9(;q*2.7(+(.*(q36N*2.'(.'q;6/2-)&qRX"\qX[q>==?ND2&'(+N]228N`H96)7!–!/-&'!-**(&&()!?6+%/!RX"^!
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I0243#E*K#*#L80<-43$#('#010-%0%!("#'()&$#!"#1!''3,3"%#)(&"%,!3$#

%JKLMNOP&QR&

SQTUVWXOP&
%JKLMNO&QR&RQSTP&

=$%.-!A=@I=F! =2/)!3(-'$(+G!$-.)32+8&G!-)-6'-'%2.!,0!)(&%4.!$%4$N&6(()!/%.(&!
>406'! A>406'%-.!
L-'%2.-/!@-%/3-0&F!

W(-'!-.)!)(&(+'&G!6+2'(*'%2.!)(C%*(&!

W2.4Nj2.4!AJ#@F! #06$22.&G! (Z'+(5(! (C(.'&G! *2.&'+;*'%2.! .2+5&G! %.&6(*'%2.! 62/%*0G! *+%&%&!
management (training, traveler’s information, etc.)!

E*2'/-.)!AE*2'@-%/F! =/%5-'(N+%&8!-66+2-*$Y!%)(.'%7%*-'%2.!-.)!52.%'2+%.4!
?;&'+%-!A�]]F! ?)-6'-'%2.! 27! '$(! �]]! %.7+-&'+;*';+(! '2! */%5-'(! *$-.4(! —! -&&(&&()!

I%&+;6'%2.! (C(.'&! &%.*(! "UUX! A6+2<(*'! j_:O?Fp! 6-+'.(+&$%6! 3%'$! 3(-'$(+!
&(+C%*(!6+2C%)(+G!/%C(!%.72+5-'%2.G!52.%'2+%.4G!52)(/%.4!

E6-%.!A@>LK>F! D+()%*'%2.! 27! -)C(+&(! 3(-'$(+! (C(.'&! '2! -.'%*%6-'(! -)<;&'5(.'! 27! +-%/!
26(+-'%2.&!!

E3%&&!AE]]F! L-';+-/!$-1-+)!A(949!&.23G!/-.)&/%)(FG!)2*'+%.(!%.!*-&(!27!(Z'+(5(!(C(.'!
k(+5-.0!AI]F! D-+'!27!-!,+2-)(+!32+8!2.!'$(!7;';+(!27!@-%/G!C%&%2.!RXTX!);!'+-.&62+'!

=(&,)3#C#D&%9(,6#',(<#Za,3+(,!6#EN.TX6#?4!<0%3#D10-%6#EEA 2014 and companies’ websites#

E'-8($2/)(+&!-.)!6-+'.(+&!%.C2/C()!5%4$'!-/&2!*$-.4(!7+25!2.(!*2;.'+0!'2!-.2'$(+G!+(/0%.4!

2.! 6+%C-'(! *2.&;/'-.*%(&! %.! &25(! 6/-*(&G! %.'(+.-/! (Z6(+'%&(! 2+! *2//(*'%C(! 32+8%.4! 4+2;6&!

(/&(3$(+(9!V'$(+!-*'2+&!/%8(!+2//%.4N&'2*8&!*2.&'+;*'2+&!-/&2!'-8(!6;,/%*!62&%'%2.!2.!'$(!'26%*9!

K2+! ?/&'25! 72+! %.&'-.*(G! */%5-'(! *$-.4(!5-0! +(S;%+(! *$-.4(&! %.! %.7+-&'+;*';+(! -.)! +2//%.4!

&'2*8&! +(S;%+(5(.'&! ,;'! -! 62+'72/%2! 27! 6+2C(.! &2/;'%2.&! (Z%&'! -.)! %'! %&! 62&&%,/(! '2! 5-8(!

6(+72+5%.4! +-%/3-0&! %.! -/52&'! -.0! *2.)%'%2.&G! 6+2C%)%.4! '$(! +(/(C-.'! )(&%4.! AK%4;+(! RNTF!

A?/&'25G!RX""F9!!

A!+&,3#E*R#*#=4!13#',(<#0#-,3$3"%0%!("#27#D4$%(<#F0,>3%#0"1#J,(1&)%#=%,0%3+7#(''!)3,#

#

=(&,)3C#=U?A6#EN..#*#%,0"$40%!("C#D&%9(,#

!"#$%#%&'()%')*+%,*-* ./&-#%*

.'("&%&'(0

!"#$%&"'()

*'+),"'(%-*&'%(

.-/*%)+&0/-(&%1 "2),#&3*%/ ,"'+&%&"'()/45/-&/',/+ 61)"$-

/7$&53/'%

• 1',%2*,( ,"'+&%&"'(8)#"9 %/35/-*%$-/(:)('"9:)

&,/ ;!9/+/':)<&'#*'+:)=>&'*:)?$((&*…@

• 3*0*,% ,"'+&%&"'(8)>&A>)%/35/-*%$-/(:)("#*-

-*+&*%&"'(:)(*'+ ;B$6*&:)("$%> "2)!5*&')*'+)C%*#1:)

D*-",,":)C-*7:)C-*'…@

• E&A>)>$3&+&%1:)(*#&'/)/'0&-"'3/'%:)-*5&+

%/35/-*%$-/ ,>*'A/();F$-"(%*-:)!&'A*5"$-:)C'+&*4

• !%-"'A 5&(" ;("$%> "2)<-*',/@
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V$)*%)'"#$%*)9#+%W%+#(')$+%

V'$(+!-+(-&!%.!'$(!7%(/)!27!'+-.&62+'-'%2.!-+(!-/&2!)(C(/26%.4!+(&(-+*$!-.)!&'-+'%.4!'2!-)-6'!

A>;+26(-.!>.C%+2.5(.'!?4(.*0G!RX"HF9!O(!72;.)!&%5%/-+!%.%'%-'%C(&!%.!'$(!+2-)!&(*'2+!A3%'$!

'$(!6+2<(*'&!>@?NL>#G!@:J?@V==G!@2-)-6'!-.)!O?#=WHTFG! 72+!-%+62+'&! A>;+2*2.'+2/G!RX"Hp!

j3-88(/G!O-/8(+G!i!J-+*$-;G!RX"Xp!_(62;&(1G!RX"^FG!,+%)4(&!AE*$;/1G!m%-G!i!j2/%,-G!RX"\FG!&(-N

62+'&! AL==?@K! i! @J:#G! RX"QFG! 3-'(+3-0&! A]J`:G! RX"QF9! ](02.)! '+-.&62+'&G! 3(! 72;.)!

%.'(+(&'%.4! %.6;'&! 7+25! '$(! 623(+! &(*'2+! AO]=EIG! RX"HFG! 7+25! '$(! 3-'(+! &(*'2+! A(949!

Ak(+&2.%;&G!?&$/(0G!D-'$%+-.-G!i!m(C(.,(+4(.G!RX"QFFG!*2-&'-/!5-.-4(5(.'!Ak:==G!RX"RF!-.)!

,;%/)%.4&!A?I>J>G!RX"Q,F9!!

70 K-#&5##-)2($29(,$I"J')>"(>"##$6"#C(">"%6-26($29(-2&)>:3","(:%)&"##"#(

#$%&!S;%*8!2C(+C%(3!27!'$(!-*-)(5%*!-.)!4+(0!/%'(+-';+(!&$23&!'$-'!-)-6'-'%2.!27!'+-.&62+'!

'2! */%5-'(! *$-.4(! *2C(+&! -! 3%)(! +-.4(! 27! 5(-&;+(&! %.*/;)%.4! -)-6'-'%2.! 27! .2+5&! i!

&'-.)-+)&p! '(*$.2/24%*-/! %..2C-'%2.&p! (C2/;'%2.&! %.! %.7+-&'+;*';+(! )(&%4.&p! +(/2*-'%2.! 27!

assets; changes in operator’s organization or services; information management or 

+();.)-.*%(&! 3%'$%.! -.)! ,('3((.! '+-.&62+'! 52)(&9! V+%4%.-//0! 72*;&()! 2.! (.4%.((+%.4!

5(-&;+(&! -)-6'-'%2.! %.! '$%&! &(*'2+! %&! 4+-);-//0! 26(.%.4! '2! 2+4-.%1-'%2.-/! -.)! ,($-C%2+-/!

*$-.4(&9!!

?&!.2'%*()!,0!'$(!>>?G!“up until now, the dominant approach for reducing the vulnerability of 

'+-.&62+'!&0&'(5&!$-&!,((.!'o make incremental changes” A>;+26(-.!>.C%+2.5(.'!?4(.*0G!

RX"HG!69!H^F9!#$(&(!*$-.4(&!-+(!2'$(+3%&(!27'(.!/%5%'()!'2!-!&%.4/(!52)(!-.)!&'+;44/(!'2!4-%.!

-!&0&'(5%*!*2$(+(.*(9!E25(!-;'$2+&!-.)!%.&'%';'%2.&!-+4;(!'$-'!'$%&!%.*+(5(.'-/!-66+2-*$!*-.!

,(!“%.&;77%*%(.'!'2!)(-/!3%'$!)%&+;6'%C(!2+!C(+0!7;.)-5(.'-/!*$-.4(&!%.!*/%5-'(G!'$(!&2*%('0!2+!

'$(!(*2.2509!O$(.!*$-.4(&!27!'$%&!&2+'!$-66(.G!'+-.&62+'!&0&'(5&!3%//!.(()!'2!-)26'!-!52+(!

7;.)-5(.'-/!-.)!*256+($(.&%C(!*$-.4(G!%.C2/C%.4!,2'$!'$(!;&(!27!.(3!'(*$.2/240!-.)!'$(!

%56/(5(.'-'%2.!27!-/'(+.-'%C(!-66+2-*$(&!72+!5-.-4%.4!'+-nsport demand and supply” (ibid)9!

There is “a risk for increm(.'-/!-)-6'-'%2.!-66+2-*$(&!'2! %.C2/;.'-+%/0!*2.&2/%)-'(!-/+(-)0N

6+(C-%/%.4! ;.&;&'-%.-,/(! '+-.&62+'! 6+-*'%*(&G! &2! '$-'! '+-.&%'%2.! (772+'&! '23-+)&! /23N*-+,2.!

transport would become more difficult to undertake. […] This assessment suggests that 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
HT!$''6Yqq3339*()+9(;q6;,/%*-'%2.N*()+RX"[NTN-*'%.4N*/%5-'(N*$-.4(!–!/-&'!-**(&&()!?6+%/!RX"^!
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-)-6'-'%2.!-*'%2.&!-+(!*;++(.'/0!'-8%.4!-!&$2+'N'(+5!6(+&6(*'%C(G!3%'$!-!72*;&!2.!5-%.'(.-.*(!

and quick recovery of operations.[…] The paths explored in adaptation actions in Europe do 

.2'!6-0!5;*$!-''(.'%2.!'2!/2.4N'(+5!5%'%4-'%2.!&'+-'(4%(&!-.)!'$(%+!'+-.&%'%2.!6-'$&!'23-+)&!

/23Ncarbon mobility.”A?6-+%*%2G!RX"\F9!

K2+!-*'2+&! %.!'$(!'+-.&62+'!&(*'2+G!8(0!,-++%(+&! /(-)!'2!'$%&!&%';-'%2.9!#$(0!(&6(*%-//0!S;2'(!

%&&;(&! 27! 8.23/()4(! -C-%/-,%/%'0! -.)! ;&-,%/%'0! A(&6(*%-//0! ,(*-;&(! 27! ;.*(+'-%.'%(&F! -.)!

42C(+.-.*(9!!

&“The responsibility for adaptation action in the transport sector is '(+%*&*'+&)$%"2<&@'0%&

";"J+"+4'*& I"JJ%*,& ,J'*+"*%'/,$7& #7& ,4*8$%& +2"*,J'2+& ,+"N%I'$;%2,& ",& )/22%*+& %R%*+,&

0"N%&")+4'*&*%)%,,"27<&@7,+%04)&"JJ2'")I%,&("$$&4*&,'0%&)'/*+24%,&4*+'&+I%&2%,J'*,4#4$4+7&

'(&J/#$4)&"/+I'24+4%,&;%"$4*8&H4+I&)$40"+%&)I"*8%O&4*&'+I%2&)'/*+24%,&;%"$4*8&H4+I&+2"*,J'2+&

"*;&"8"4*&'+I%2,&;%"$4*8&H4+I&;4,",+%2&24,N&0"*"8%0%*+<&@'0%&,+"N%I'$;%2,&0"7&J2%(%2&+'&

H"4+&('2&'+I%2&J$"7%2,&+'&")+&(42,+&"*;&+"N%&$%";%2,I4Ja&/,%2,&H4$$&8%*%2"$$7&2%$7&'*&+2"*,J'2+&

J2'R4;%2,j&+2"*,J'2+&J2'R4;%2,&H4$$&%9J%)+&+I%&R%I4)$%&4*;/,+27&"*;&4*(2",+2/)+/2%&0"*"8%2,&

+'& J2'R4;%& Q";"J+%;Q& '2& Q)$40"+%PJ2''(Q& ,'$/+4'*,<& !I%& J2'R4;%2,& '(& %f/4J0%*+& "*;&

4*(2",+2/)+/2%&H4$$&%9J%)+&*%H&,+"*;"2;,&"*;&8/4;%$4*%,&(2'0&2%8/$"+'2,<&^'$4)70"N%2,&"*;&

2%8/$"+'2,& H4$$& $''N& "+& 2%,%"2)I%2,& ('2& )'$$%)+4*8& %vidence and providing options”<&

1B/2'J%"*&B*R42'*0%*+&?8%*)7O&VZT[O&JJ<&T[–TX5<&

?)-6'-'%2.! 27! '+-.&62+'! '2! */%5-'(! *$-.4(! %&! &'%//! -.! (5(+4(.'! '26%*9! >C(.! %7! ,%44(+!

&'-8($2/)(+&!/%8(!+-%/3-0!*256-.%(&!&'-+'!'2!,(*25(!7-5%/%-+!3%'$!'$(!%&&;(G!'$(!4(.(+-/!/(C(/!

27!5-';+%'0!3%'$%.!52,%/%'0N(*2&0&'(5&!%&!7-+!7+25!,(%.4!$2524(.(2;&9!K;.)-5(.'-/!)(,-'(&!

–!+(4-+)%.4!72+!%.&'-.*(!&2*%-/!6+(7(+(.*(!72+!+();.)-.*0G!7/(Z%,%/%'0G!+(&%/%(.*(!-.)!(77%*%(.*0!

–!-+(!&'%//!'2!,(!$(/)9!B6!'2!.23G!-)-6'-'%2.!%&!52&'/0!'-8%.4!-!&$2+'N'(+5!6(+&6(*'%C(!3$%/(!

'$(!,+2-)(+!&*%(.*(!27!-)-6'-'%2.! %&!-)C2*-'%.4! 72+! 72+3-+)N/228%.4!-66+2-*$(&9!E0.(+4%(&!

3%'$!2'$(+!2.42%.4!'+-.&72+5-'%2.&!-.)!&'+;*';+%.4!62/%*%(&!-+(!&'%//!'2!,(!72;.)9!

YCD6F@:CD& Cb& !>B& Y>?^!B-a& ?D& ?KE:iFCF@& -B^-B@BD!?!:CD& Cb& !>B& ?A?^!?!:CD&

Y>?66BDiB&

! #$(&(!)(,-'(&!2,&(+C()!%.!'$(!7%(/)!27!'+-.&62+'-'%2.!%.!>;+26(!-+(!+(6+(&(.'-'%C(!27!

,+2-)(+! )%&*;&&%2.&! %.! '$(! /%'(+-';+(! -,2;'! 3$-'! %&! -.! (77%*%(.'! -.)! &;77%*%(.'! -)-6'-'%2.9!

“Uncertainties around future changes in climate, technology and society, times*-/(&! -.)!

%&&;(&!27!&*-/(!A?)4(+G!?+.(//G!i!#2568%.&G!RXXTF!5-8(!%'!C(+0!)%77%*;/'!'2!)(7%.(!-.)!-&&(&&!
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adaptation. We hardly know what “successful” adaptation means or the conditions necessary 

or sufficient for evaluating successful adaptation” AO%&(!('!-/9G!RX"HF9!

“Approaches to selecting adaptation options continue to emphasize incremental change 

+'& 2%;/)%& 40J")+,& HI4$%& ")I4%R4*8& )'#%*%(4+,O& #/+& +I%2%& 4,& 4*)2%",4*8& %R4;%*)%& +I"+&

transformative changes may be necessary in order to prepare for climate impacts […].&

=I4$%&*'P2%82%+O&$'HP2%82%+O&"*;&H4*PH4*&,+2"+%84%,&I"R%&"++2")+%;&+I%&0',+&"++%*+4'*&4*&

+I%& J",+& "*;& )'*+4*/%& +'& #%& "JJ$4%;O& +I%2%& 4,& 4*)2%",4*8& 2%)'8*4+4'*& +I"+& "*& ";%f/"+%&

";"J+4R%&2%,J'*,%&H4$$&0%"*&")+4*8&4*&+I%&(")%&'(&)'*+4*/4*8&/*)%2+"4*+7&"#'/+&+I%&%9+%*+&

'(&)$40"+%&)I"*8%&"*;&+I%&*"+/2%&'(&4+,&40J")+,O&"*;&+I"+&4*&,'0%&)",%,&+I%2%&"2%&$404+,&+'&

+I%& %((%)+4R%*%,,& '(& 4*)2%0%*+"$& "JJ2'")I%,<& =I4$%& "++%*+4'*& +'& ($%94#4$4+7& "*;& ,"(%+7&

0"284*,&4,&#%)'04*8&0'2%&)'00'*&4*&,%$%)+4*8&";"J+"+4'*&'J+4'*,O&0"*7&,%%&+I%&*%%;&('2&

0'2%&+2"*,('20"+4R%&)I"*8%,&4*&'/2&J%2)%J+4'*&"*;&J"2";480,&"#'/+&+I%&*"+/2%&'(&)$40"+%&

)I"*8%O&";"J+"+4'*O&"*;& +I%42& 2%$"+4'*,I4J& +'&'+I%2&*"+/2"$& "*;&I/0"*& ,7,+%0,”& 1:^YYO&

VZT[)O&J<&dcX5<&&

D+24+(&&%C(!-)<;&'5(.'&!C&9!-*';-/!&0&'(5!'+-.&72+5-'%2.&!%&!-!2.(!27!'$(!*+%'%*-/!2662&%'%2.&!

&'+;*';+%.4!'$(!)(,-'(H[!A#-,/(!RNHFY!!

“Within the climate change adaptation research community there is a growing tendency 

+'&;4,)/,,&";"J+"+4'*&/,4*8& +I%& $"*8/"8%&'(& +2"*,('20"+4'*O& 2%($%)+4*8&"& ,%*,%& +I"+& +I%&

)/22%*+& ,+"+/,&f/'&H4$$&*'+& ,%)/2%&"& ,/,+"4*"#$%& (/+/2%O&%,J%)4"$$7& 4*& $48I+&'(& +I%& $")N&'(&

sufficient progress to mitigate the causes of anthropogenic climate change”. 16'*;,"$%O&

^24*8$%O&W&!/2*%2O&VZT]5<&

#+-.&72+5-'%2.!%&!+(S;%+()!3$(.!*25,%.-'%2.!27!*/%5-'(!*$-.4(&!-.)!C;/.(+-,%/%'%(&!(Z*(()&!

the “copingNrange” of the system Aj-'(&G!#+-C%&G!i!O%/,-.8&G!RX"RF!-.)!*+2&&(&!C;/.(+-,%/%'0!

'$+(&$2/)&9!:'!%56/%(&!52+(!*+(-'%C%'0!'2!%5-4%.(!-/'(+.-'%C(!6-'$3-0&! (O’Brien, 2012, 2016; 

O%&(!('!-/9G!RX"HF9!I(/%,(+-'(!'+-.&72+5-'%2.!27'(.!*25(&!3%'$!-!72+3-+)N/228%.4!-''%';)(9!:'!

is about “designing the future” (O’Brien, 2012)9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
H[!“Transformation—-!*$-.4(!%.!'$(!7;.)-5(.'-/!-''+%,;'(&!27!-!&0&'(5!%.*/;)%.4!-/'(+()!42-/&!2+!C-/;(&—$-&!(5(+4()!-&!-!8(0!*2.*(6'!%.!
)(&*+%,%.4!'$(!)%5(.&%2.&G!'06(&G!-.)!+-'(&!27!&2*%('-/!+(&62.&(!'2!*/%5-'(!*$-.4(9!:.!'$(!*2.'(Z'!27!-)-6'-'%2.G!3(!*-.!)%&'%.4;%&$!,('3((.!
%.*+(5(.'-/!-.)!'+-.&72+5-'%C(!-)-6'-'%2.G!'$(!/-''(+!+(7(++%.4!'2!*$-.4(&!%.!'$(!7;.)-5(.'-/!-''+%,;'(&!27!-!&0&'(5!%.!+(&62.&(!'2!*/%5-'(!
change and its“ A:D==G!RX"H*G!69!"^"F!
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I0243#E*S#*#?,!%3,!0#&$31#%(#1!$%!"+&!$9#!"),3<3"%04#0"1#%,0"$'(,<0%!("04#010-%0%!("#

!

=(&,)3C#Z_("1$043#3%#04/6#EN.RX##

?;'$2+&!3$2! *2.&%)(+! '$-'! +(-*'%C(! %.*+(5(.'-/! -)-6'-'%2.! %&! %.&;77%*%(.'! 27'(.! '-/8! 27! -.!

-)-6'-'%2.!4-69!#$%&!4-6!)(&*+%,(&! '$(!5%&-/%4.5(.'!,('3((.!3$-'!3(! /(-+.! 7+25!&*%(.*(!

,2'$!27!'$(!%56/%*-'%2.&!27!*/%5-'(!*$-.4(!-.)!'$(!-*';-/!-)-6'-'%2.!-*'%2.&!'$-'!-+(!*-++%()!

2;'G!p/(C(+&!72+!-*'%2.!-.)!-)-6'-'%2.!'$-'!-*';-//0!'-8(&!6/-*(!2.!%.!'$(!7%(/)9!];%/)%.4!2.!'$%&!

)%-4.2&'%*G!'$(0!(Z6/2+(!3$-'!-+(!'$(!,-++%(+&!'2!,+%)4(!'$%&!4-6!A>%&(.-*8!i!E'(*8(+G!RX"Rp!

k-3(/G! _($5-..G! E'+;.1G!i!W(;&2.G! RX"[p!V,(+/-*8!i!>%&(.-*8G! RX"^p! @2''(+! ('! -/9G! RX"[p!

E'(*8(+!('!-/9G!RX""F. Barriers to climate change are “impediment[s] to specified adaptations 

72+!&6(*%7%()!-*'ors in their given context that arise from a condition or set of conditions.” 

A>%&(.-*8!('!-/9G!RX"HF9!#$(0!7%.)!,-++%(+&!)%+(*'/0!+(/-'()!'2!'$(!-C-%/-,/(!8.23/()4(!3$%*$!%&!

.2'!-/3-0&!6+(*%&(! AE$;8/-!('!-/9G!RXXUFG! *+()%,/(G! &-/%(.'!2+! /(4%'%5-'(!(.2;4$! A=-&$!('!-/9G!
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RXXQFG!3%'$!%.72+5-'%2.!$-+)/0!-**(&&%,/(!AJ2&(+!i!>8&'+25G!RX"XF!2+!'22!*2&'/0!'2!;&(9!#$(0!

-/&2!7%.)!,-++%(+&!(.)24(.2;&!'2!'$(!-)-6'-'%2.!*2.'(Z'!-.)!+(4-+)%.4!/(-)(+&$%6G!42C(+.-.*(!

i! *22+)%.-'%2.G! .2+5-'%C(! 7+-5(32+8&! 2+! -C-%/-,/(! +(&2;+*(&! A]+%/(0! ('! -/9G! RX"Tp! K/-44!i!

j%+*$$277G!RX"^p!n9!D2+'(+!i!I(&&-%G!RX"[p!@2''(+!('!-/9G!RX"[F9!

:.! *2.'(Z'&! %.!3$%*$! 6+2-*'%C(! -.)q2+! '+-.&72+5-'%C(! -)-6'-'%2.!32;/)! ,(! +(S;%+()! '$(&(!

,-++%(+&!4(.(+-'(!'32!'06(!27!+%&8&Y!'$(!+%&8!'2!.2'!,(!-,/(!'2!5(('!'$(!*$-//(.4(!-.)!'2!,(!

2C(+'-8(.!,0!+-6%)!*/%5-'(!*$-.4(&p!-.)!'$(!+%&8&!'2!/2*8N%.!%.!&$2+'N'(+5!)(*%&%2.!)('+%5(.'-/!

%.! '$(! /2.4(+! +;.9! :.! ,2'$! *-&(&! '$%&! *-.! /(-)! '2! &%';-'%2.&!27!5-/-)-6'-'%2.! An2.!]-+.(''G!

Saffron O’Neill, Barnett, & O’Neill, 2010; Magnan et al., 2016)Y!

&“K"$";"J+"+4'*&"24,%,&*'+&'*$7&(2'0&4*";R%2+%*+&#";$7&J$"**%;&";"J+"+4'*&")+4'*,O&#/+&

"$,'& (2'0& ;%$4#%2"+%& ;%)4,4'*,& HI%2%& H4;%2& )'*,4;%2"+4'*,& J$")%& 82%"+%2& %0JI",4,& '*&

,I'2+P+%20&'/+)'0%,&"I%";&'(&$'*8%2P+%20&+I2%"+,O&'2&+I"+&;4,)'/*+O&'2&("4$&+'&)'*,4;%2O&

the full range of interactions arising from the planned actions.” 1:^YYO&VZT[)O&J<&dc`5<&&

#$%&!&$23&!'$-'!8.23%.4!3$-'!'2!)2!2;'!27!&*%(.'%7%*!+(&;/'&!2.!*/%5-'(!*$-.4(!%&!(S;%C2*-/9!:.!

2+)(+!'2!6+(C(.'!'$(!+%&8!27!-!,-)/0!%.72+5()!-)-6'-'%2.G!-;'$2+&!-)C2*-'(!72+!-!science “of” 

-)-6'-'%2.!*256/(5(.'-+0!'2!-!&*%(.*(!72+!-)-6'-'%2.!AE3-+'!('!-/9G!RX"HF9!?**2+)%.4!'2!;&G!

&;*$!-! &*%(.*(!27!-)-6'-'%2.!$-&! '2! +(/0!2.!-! +%*$!+(6+(&(.'-'%2.!27! '$(! %.'(+7-*(!,('3((.!

*/%5-'(!&*%(.*(!-.)!&2*%('0G!-*8.23/()4%.4!'$(!*256/(Z%'0!-.)!;.*(+'-%.'%(&9!W23(C(+G!-&!3(!

&-3!%.!'$(!&(*2.)!&(*'%2.!27!'$%&!*$-6'(+!7+-5(32+8&!A&;*$!-&!DLEF!3$%*$!5(('!'$%&!*+%'(+%-!

-+(! 622+/0! &$-+()9!J;/'%6/(! +(6+(&(.'-'%2.&! 27! '$(! +(-/%'0! *2$-,%'! -.)! 3(! -+(! 7-+! 7+25! -!

4(.(+-/%1()!acceptation of the situation as being “wicked” or “postNnormal”. ?*'2+&!)2!.2'!

&$-+(!0#-,!(,!!'$(!&-5(!;.)(+&'-.)%.4!27!'$(!+%&8&!-.)!'$(!;+4(.*0!27!'$(!&%';-'%2.9!v('G!&$-+%.4!

-! *2552.! +(6+(&(.'-'%2.! 27! '$(! %&&;(! 7-*()! %&! -.! (&&(.'%-/! &'(6! '2! ,(! -,/(! '2! )(6/20! -!

)(*%&%2.N5-8%.4!6+2*(&&!-)-6'()!'2!-!&6(*%7%*!*2.'(Z'!A=-++211-G!RX"TF9 

#$(!2./0!26'%2.!%&!'$(+(72+(!'2!&'-+'!2;+!&';)0!27!EL=K!3%'$2;'!-&&;5%.4!-.0!6+((Z%&'%.4!+%4$'!

2+! 3+2.4! +(6+(&(.'-'%2.! 2+! '$(! */%5-'(! -)-6'-'%2.! *$-//(.4(9! O(! *-.! 8((6! %.! 5%.)! '$(!

%.'(+(&'%.4!%.&%4$'&!7+25!'$(2+('%*-/!52)(/&!,;'!,(72+(!'+0%.4!'2!32+8!3%'$!'$(5G!3(!.(()!'2!

(/;*%)-'(!'$(!&6(*%7%*!&%';-'%2.!3(!32+8!2.Y!O$%*$!'06(!27!-)-6'-'%2.!-+(!3(!'-+4('%.4P!?+(!

3(! +(-//0! 7-*%.4! -! */2&-,/(! -)-6'-'%2.! 4-6P! O$-'! -+(! '$(! (Z%&'%.4! +(6+(&(.'-'%2.&G! 6-'$N

)(6(.)(.*%(&G!-.)!2.42%.4!(C2/;'%2.&!27!'$(!*2.'(Z'!3(!-+(!%.'(+(&'()!%.P!!
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YI"J+%2&c P&@+/;74*8&@DYb&)'2J'2"+%&

";"J+"+4'*&

?&! '$(+(! %&! -66-+(.'/0! .2! *2.&(.&;-/! 2.(N,(&'!3-0! 27! &((%.4! -.)! )(-/%.4!3%'$! '$(!

*2.&(S;(.*(&!27!*/%5-'(!*$-.4(G!3(!,(4%.!2;+!%.S;%+0!,0!4%C%.4!'$(!7/22+!,-*8!'2!'$(!-*'2+&!27!

'$(!*-&(!3(!-+(!&';)0%.49!O(!&'-+'!'$%&!*$-6'(+!A&(*'%2.!:F!3%'$!-!,+%(7!%.'+2);*'%2.!27!EL=K9!

#$(.!3(!+(62+'!-,2;'!$23!'$(!2+4-.%1-'%2.!$-&!+(&62.)()!'2!(Z'(+.-/!%.*(.'%C(&!-.)!%.'(+.-/!

&%4.-/&! '2! *2.&%)(+! */%5-'(! *$-.4(&! ;.'%/! .23G! %.! 2+)(+! '2! ;.)(+&'-.)! 3$(+(! %'&! *;++(.'!

-''%';)(! '23-+)&! -)-6'-'%2.! *25(&! 7+259!O(! %)(.'%70! -.)!)(&*+%,(! C-+%2;&! %.%'%-'%C(&! N! -.!

-''(56'!'2!/-;.*$!-!'+-.&C(+&-/!-)-6'-'%2.!-66+2-*$!A&(*'%2.!::FG!EL=K’&!*2.'+%,;'%2.!'2!'$(!

.-'%2.-/!-)-6'-'%2.!62/%*0!-.)!-!*2.&'+;*'%2.!27!-!6+-45-'%*!*2+62+-'(!)%&*2;+&(!2.!'$(!'26%*!

A&(*'%2.! :::F!-.)!5;/'%6/(!,2''25N;6!%.%'%-'%C(&!A&(*'%2.! :`F!N!&$23%.4!'$(+(!-+(!5-.0!6/-*(&!

3%'$%.!'$(!2+4-.%1-'%2.!3$(+(!-)-6'-'%2.!)0.-5%*&!*-.!&'-+'9!L(C(+'$(/(&&G!(-*$!27!'$(5G!%&!

2./0!-!7%+&'!&'(6!'23-+)!-.!(77%*%(.'!;6'-8(!27!'$(!%&&;(!%.!'$(!*256-.09!?'!(-*$!&'-4(!27!'$%&!

“interessement” process %'!%&!*$-//(.4%.4!'2!)(52.&'+-'(!3$0!-)-6'-'%2.!%&!-!*+%'%*-/!%&&;(!72+!

EL=K9!#$(!7%+&'!-''(56'&!%.'(.)()!'2!,(!C(+0!'+-.&C(+&-/!,;'!5-%./0!'26N)23.G!'$(0!-*$%(C()!

/%5%'()! +(&;/'&9! #$(!2.42%.4! -)-6'-'%2.!62/%*0! %&!52+(!6+-45-'%*G! 72*;&%.4!2.!3$-'!5-8(&!

52+(!%55()%-'(!&(.&(!72+!'$(!*256-.09!

:< ^-B@BD!:Di&@DYb&

?0 L%)A-3"($29()26)-26(&'$26"#((

#$%&!'$(&%&!72*;&(&!2.!+-%/3-0!%.!K+-.*(!-&!3(//!-&!2.! '$(!5-%.!6/-0(+! %.!'$%&!&(*'2+G!

EL=K!Z=()!W%W#U0%!("043#13$#?93<!"$#13#A3,#A,0"b0!$X9!EL=K!%&!-!&'-'(N*2.'+2//()!4+2;6!*+(-'()!

%.! "UQ^G! 3$%*$! *;++(.'/0! $-C(! -,2;'! [TX! ,+-.*$(&! -.)! RTX!XXX! (56/20((&! -&! 3(//! -&!

26(+-'%2.&!%.!"RX!*2;.'+%(&!-+2;.)!'$(!32+/)H\9!EL=K!$-)!-!';+.2C(+!27!QQ9T!,%//%2.!(;+2&!%.!

RX"\!–!RqQ!%.!K+-.*(!N!-.)!-!.('!%.*25(!27![^X!M€ AEL=KG!RX"TG!RX"[*F9!#$(!EL=K!4+2;6!277(+&!

-!“*256/('(!+-.4(!27!52,%/%'0!&2/;'%2.&!'$+2;4$!&%Z!,;&%.(&&!/%.(&” (#-,/(!QN"F9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
H\!J-6!-.)!)('-%/&Y!$''6Yqq5()%-&9&.*79*25q&.*7*25q6)7q*2+6q=?@#>{#:#@>96)7!N!/-&'!-**(&&()!?6+%/!RX"^!
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I0243#K*.#*#F0H(,#3"%!%!3$#('#%93#+,(&-#=U?A#

];&%.(&&!/%.(&& =2+62+-'(!6+(&(.'-'%2.&

EL=K!@c&(-;!1UOVYQWZ4!

!

“SNCF Réseau manages, maintains and develops the 
K+(.*$!+-%/!.('32+8G!3%'$!(Z%&'%.4!/%.(!-.)!'$(!D-+%&!
region as its top priorities”.!

H!5-<2+&!-*'%C%'%(&Y!>.4%.((+%.4!i!D+2<(*'&p!?**(&&!'2!
'$(! .('32+8G! J-%.'(.-.*(! i! O2+8&G! #+-77%*!
5-.-4(5(.'!

EL=K!`20-4(;+&!1MKPPOU[OWP4!

!

!!

“SNCF Voyageurs makes travel easier, with shared 
52,%/%'0! &2/;'%2.&! 6+2C%)()! ,0! %'&! ,;&%.(&&! ;.%'&—
#+-.&%/%(.! A&;,;+,-.! +-%/3-0! &(+C%*(! :/(N)(NK+-.*(FG!
#>@! A+(4%2.-/! 6-&&(.4(+! +-%/FG! :.'(+*%'c&! A.2.! $%4$!
&6(()! &(+C%*(&! 2.! '$(! M*/-&&%*M! .('32+8FG! V;%9&.*7!
A$%4$N&6(()! '+-%.&N#k`G! /2.4N)%&'-.*(! *2-*$(&! %.!
K+-.*(!-.)!Europe and distribution)”.!

EL=K!k-+(&!i!=2..(Z%2.&&

!

“Gares & Connexions ,+%.4&!'24('$(+!C-+%2;&!&8%//&!'2!

+(.2C-'(!-.)!)(C(/26!'$(!QGXXX!+-%/3-0! &'-'%2.&!27!

the French railway network”.!

j(2/%&&

!

“Keolis is multimodal and international—-! 5-<2+!

5-&&N'+-.&%'! 6/-0(+! &(+C%.4! '+-.&62+'! 2+4-.%1%.4!

-;'$2+%'%(&9! j(2/%&! 277(+&! -! *256/('(! 5;/'%52)-/!

'+-.&62+'!*$-%.Y!,;&(&!-.)!*2-*$(&G!&;,3-0!&0&'(5&G!

/%4$'! +-%/G! '+-%.&G!,%*0*/(&G!6-+8%.4G! *-+N&$-+%.4G! +%)(N

&haring, ferries and river shuttles”.!

EL=k!_24%&'%*&&

!

“SNCF Logistics is a fullN&(+C%*(! /24%&'%*&! 6-+'.(+G!

5-8%.4!,;&%.(&&(&!52+(!*256('%'%C(!'$+2;4$!%'&!72;+!

,;&%.(&&! /%.(&Y! k(2)%&G! #KJJ! '2! $-.)/(! +-%/! -.)!

5;/'%52)-/! 7+(%4$'! '+-.&62+'G! E#`?! '2! '+-.&62+'!

7%.%&$()! C($%*/(&G! -.)! >+5(3-! '2! 5-.-4(!

equipment”.!

EL=K!:552,%/%(+!&

!

“?! 8(0! 6/-0(+! %.! ;+,-.! '+-.&72+5-'%2.G! EL=K!

:552,%/%(+!%&!)()%*-'()!'2!,(''(+!;+,-.!/%C%.4!-.)!$-&!

<2%.()! -! .-'%2.3%)(! )+%C(! 72+! ,(''(+! $2;&%.4! %.!

France”.!

=(&,)3C#=U?A#;32$!%3S^#

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
H^!$''6&Yqq3339&.*79*25q&.*C"q(.q5(('N&.*7q6;,/%*N&(+C%*(N*256-.0!N!/-&'!-**(&&()!?6+%/!R['$!RX"^!
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E%.*(! RX"THUG! EL=K! k+2;6! %&! 2+4-.%1()! %.'2! '$+((! >D:=! AL%024!$$3<3"%# -&24!)# c# )0,0)%d,3#

!"1&$%,!34#3%#)(<<3,)!04F!A=>@>J?G!RX"HF9!:.!K+-.*(G!-.!>D:=!%&!-!6;,/%*!&(+C%*(!*256-.0!3%'$!

-!*255(+*%-/!-.)!%.);&'+%-/!5%&&%2.TXY!EL=K!>D:=!'2!&('!2C(+-//!k+2;6!&'+-'(40p!EL=K!@c&(-;!

AL('32+8F!>D:=!'2!5-.-4(G!26(+-'(!-.)!)(C(/26!'$(!K+(.*$!+-%/!.('32+8!-.)!EL=K!J2,%/%'c&!

AJ2,%/%'0F!>D:=!'2!'+-.&62+'!6-&&(.4(+&!-.)!7+(%4$'9!

\(8#K*.#*#I93#("+(!"+#EN.^#=U?A#B3'(,<#

?7'(+!'$(!RX"H!+-%/3-0!+(72+5G!8(0!S;(&'%2.&!+(5-%.()!;.&2/C()9!?52.4!'$(5G!'$(!52)-/%'%(&!27!'$(!

*25%.4! /%,(+-/%1-'%2.!27!+(4%2.-/!'+-77%*G!&2*%-/! %&&;(&!-.)!'$(!$(-C0!)(,'!27!EL=K! A?+-7(+G!RX"[F! 9! :.!

-))%'%2.G!+2/(&!-.)!623(+N+(/-'%2.&$%6!*$-.4()!%.!'$+((!0(-+&9!

#$(!K+(.*$!D+(&%)(.'G!>55-.;(/!J-*+2.G!-..2;.*()!-!.(3!+(72+5!%.!n;/0!RX"\!3$%/(!%.-;4;+-'%.4!

'$(!$%4$N&6(()!/%.(!,('3((.!'$(!*%'%(&!27!D-+%&!-.)!@(..(&9!W(!-..2;.*()!-!*/(-+!.(3!62/%'%*-/!/%.(!

6+%2+%'%1%.4! '$(! );+-,%/%'0! 27! '$(! (Z%&'%.4! .('32+8! 2C(+! -.0! 7;+'$(+! )(C(/265(.'9! #$(! 42C(+.5(.'!

2+4-.%1()! ,('3((.! E(6'(5,(+! -.)! I(*(5,(+! RX"\! -! .-'%2.-/! *2.*(+'-'%2.! –! 43$# D$$!$3$# 13# 40#

F(2!4!%W$T"# –! -.)! *255%&&%2.()! &6(*%-/! +(62+'&! 2.! '$(! A,3")9# ,0!4;07# <(134! -.)! 2.! 7;';+(!

%.7+-&'+;*';+(!%.C(&'5(.'&9!#$%&!6+2*(&&!6+(6-+()!'$(!4+2;.)!72+!'32!/-3&!'2!,(!C2'()!%.!RX"^Y!

N A “new railway pact” passed %.! n;.(! RX"^9! #$%&! ,%//! (&6(*%-//0! )(-/&! 3%'$! '$(! 52)-/%'%(&! -.)!

*-/(.)-+!27!/%,(+-/%1-'%2.!A26(.!-**(&&!72+!#k`G!*-//!72+!'(.)(+&!72+!#>@FG!&2*%-/!%&&;(&!-.)!-!.(3!

2+4-.%1-'%2.!27!'$(!k+2;6!EL=K!3$%*$!3%//!,(*25(!-!/%5%'()!*256-.0!"XX!z!E'-'(!23.()9!

N A broader “mobility package” to guide future political choices among which new investments and 

4+(-'!6+2<(*'&9!!

?!*256/(5(.'-+0!32+8!$-&!-/&2!,((.!/-;.*$()!2.!'$(!7;';+(!27!&(*2.)-+0!+-%/3-0!/%.(&9!!

=(&,)3C#D&%9(,#

Q"#%V$#0("%$1&8715%0#'7)$6%

#$(!K+(.*$!+-%/3-0!.('32+8!$-&!6+24+(&&%C(/0!)(C(/26()!&%.*(!'$(!0(-+&!"^QX&9!:'!%&!'2)-0!'$(!

&(*2.)!/-+4(&'!%.!>;+26(G!3%'$!52+(!'$-.!QXGXXX85TR!27!'+-*8&!-.)!QGXXX!6-&&(.4(+!'(+5%.-/&!

AK%4;+(!QN"F9!K%7'((.!'$2;&-.)!'+-%.&!;&(!'$(!.('32+8!)-%/0G!%.!*-++0!T!5%//%2.!6(26/(!-.)!RT8'!

27!7+(%4$'9!J2+(!'$-.!"[R!XXX!“cheminots” (railwaymen) work! %.!'$(!'$+((!>D:=!'2!26(+-'(!

&;*$!.('32+89!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
HU!]('3((.!"UU\!-.)!RX"TG!'32!)%&'%.*'!2+4-.%1-'%2.&!(Z%&'()9!@KK!A@c&(-;!K(++c!)(!K+-.*(F!23.()!'$(!.-'%2.-/!+-%/3-0!.('32+8!3$%/(!EL=K!
26(+-'()!-.)!5-%.'-%.()!%'!-&!'$(!)(/(4-'()!%.7+-&'+;*';+(Nmanager. Following the “Assises du Ferroviaire”, the 2014 reform N!_V:!.|!RX"HN
^\R!);!H!-2�'!RX"H!62+'-.'!+c72+5(!7(++2C%-%+(!N!6;'!-.!(.)!'2!'$%&!&(6-+-'%2.!-.)!*+(-'()!EL=K!@c&(-;!'2!+(4+2;6!@KK!-.)!'$(!%.7+-&'+;*';+(N
5-.-4(5(.'!6-+'!27!EL=K9!!
TX! $''6&Yqq3339/(4%7+-.*(942;C97+q-77%*$E-+)(9)2P+(6+%&(x'+;(i6-4(x"i%)E-+)(xE?@IV]n#XXXXX\"XH^"Xi2+)+(x.;//i.-';+(x.;//i4x/&!
–!/-&'!-**(&&()!?6+%/!RX"^!
T"!$''6&Yqq3339-&&%&(&)(/-52,%/%'(942;C97+q!N!/-&'!-**(&&()!?6+%/!RX"^!
TR!HR!XXX85!%.!"UQ^!



^Q!
!

A!+&,3#K*.#*#=!<-4!'!31#<0-#('#%93#A,3")9#,0!4;07#"3%;(,>#

!

=(&,)3C#=U?A#BW$30&RK#

>/$$#0'%("188#0:#+%

@-%/3-0! &0&'(5&! %.! 4(.(+-/! -.)! EL=K! %.! 6-+'%*;/-+G! -+(! *256/(Z! 2,<(*'&! 3%'$! ;.*/(-+!

,2;.)-+%(&! ,;'! 6+(&(.'%.4! &25(! 8(0! 7(-';+(&9! :.! 2;+! +(&(-+*$! 6+2*(&&G!3(! )%)! .2'! '+0! '2!

%)(.'%70!'$2&(!7(-';+(&!0#-,!(,!G!2+!'2!-&&;5(!6+(N(Z%&'%.4G!4(.(+-/G!&'+;*';+(&!(Z6/-%.%.4!$23!

EL=K!32+8&9!L(C(+'$(/(&&G!&25(!8(0!62%.'&!-66(-+()!'2!,(!7;.)-5(.'-/!'2!5-8(!&(.&(!27!2;+!

(56%+%*-/! 2,&(+C-'%2.&9! #$(0! -+(! '$(! 6+(C-%/%.4! +(6+(&(.'-'%2.&G! '$(! 52&'! *2552.!

6(+&6(*'%C(&!'2!)(&*+%,(!-.)!-.-/01(!'$%&!2+4-.%1-'%2.!-.)!$23!%'!*$-.4(&9!!

#$(!7%+&'!27!'$(&(!7(-';+(&!%&!-!5%Z()G!5;/'%N-*'2+&!42C(+.-.*(9!#$(!3$2/(!$%&'2+0!27!+-%/3-0!%&!

-!$%&'2+0!27!%.'(+-*'%2.&!,('3((.!'$(!42C(+.5(.'!-.)!6+%C-'(!*256-.%(&9!#$(!*2.7%4;+-'%2.!

%&! 4(''%.4! (C(.! 52+(! *256/(Z! 3%'$! '$(! 6+2*(&&(&! 27! )(*(.'+-/%1-'%2.! '$-'! %.C2/C(&! /2*-/!

-;'$2+%'%(&!A52&'/0!@(4%2.-/!*2;.*%/&THF! %.G!-.)!/%,(+-/%1-'%2.!'$-'!,2'$!26(.&!'$(!4-5(!-.)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TQ!3339&.*7N+(&(-;97+q&%'(&q)(7-;/'q7%/(&q;6/2-)q{=-+'(qRX"TN5-+&q*-+'(N&%56/%)((N+(&(-;NRX"TXQQX96)7!N!/-&'!-**(&&()!J-0!RX"^!
TH!_2%!.|!RX"TNUU"!);!\!-2�'!RX"T!62+'-.'!.2;C(//(!2+4-.%&-'%2.!'(++%'2+%-/(!)(!/-!@c6;,/%S;(!!



^H!
!

*$-.4(&! '$(! +;/(&9! EL=K! @c&(-;G! ,+-.*$(&! 27! EL=K!J2,%/%'c&G! EL=K! *256('%'2+&G! 5;/'%6/(!

'+-77%*!-;'$2+%'%(&G!/2*-/!42C(+.5(.'&G!+(4;/-'2+&G!('*9!-+(!-//!8(0!6/-0(+&!27!'$(!&0&'(5G!3%'$!

62'(.'%-//0! )%77(+(.'! C%(3&! -.)! %.'(+(&'&9! :.! -))%'%2.G! +-%/3-0&! ,(/2.4! '2! /-+4(+! 52,%/%'0!

&0&'(5&! 3%'$! 2'$(+! 72+5&! 27! %.'(+)(6(.)(.*%(&G! *2//-,2+-'%2.! -.)! *256('%'%2.G! /%8(!

%.'(+52)-/!*256('%'%2.9!!

O%'$%.! '$%&! $('(+24(.(2;&! &0&'(5G! &(C(+-/! A.2'! -/3-0&! *256-'%,/(&F! +-'%2.-/(&! -.)!

32+/)C%(3&!*2(Z%&'G!*+(-'%.4!'(.&%2.&!'$-'!)+%C(!'$(!(C2/;'%2.&!27!K+(.*$!+-%/3-0&9!:&!'$(!'+-%.!

-! 6;,/%*! 2+! -! *255(+*%-/! &(+C%*(P! E$2;/)! %'! ,(! ,-&()! 2.! &(/7N&;&'-%.()! (*2.250! 2+! ,(!

&;,&%)%1()!,0!'$(!&'-'(P!#$(&(!-+(!8(0!S;(&'%2.&!'$-'!&;+7-*(!+(4;/-+/0! %.!'$(!6;,/%*!&6-*(9!

#$(! 6+%C%/(4()! -.&3(+&! $-C(! *$-.4()! 2C(+! '%5(! -.)! $-C(! ,(*25(! 52+(! )%77(+(.'%-'()!

)(6(.)%.4!2.!'$(!)%77(+(.'!-*'%C%'%(&!A#k`!72+!%.&'-.*(!%&!-!"XX!z!*255(+*%-/!3$%/(!#>@!%&!\H!z!

&;,&%)%&()!AK%.(1G!RX"Q-FF9!#$(!$%(+-+*$0!27!EL=K!5%&&%2.&!%&!-/&2!-!*2.&'-.'/0!+(.(42'%-'()!

(S;%/%,+%;5Y! *2..(*'%.4! +;+-/! -+(-&G! *-'-/0&%.4! (*2.25%*! (Z*$-.4(&! ,('3((.!5-<2+! *%'%(&G!

&'+(.4'$(.%.4!'(++%'2+%-/!*2$(&%2.G!-**(/(+-'%.4!C-/;-,/(!7/23&G!('*9!AK%.(1!i!a;(&&(''(G!RX"^F9!

>-*$!-*'2+!–!%.*/;)%.4!(-*$!EL=K!&;,N(.'%'0!–!*-.!$-C(!-!)%77(+(.'!6(+&6(*'%C(!2.!'$(&(!%&&;(&G!

)(6(.)%.4!2.!%'&!%.'(+(&'&!2+!6+(7(+(.*(&9!EL=K!@c&(-;!72*;&(&!2.!+-%/!-''+-*'%C(.(&&!3$%/(!

EL=K!J2,%/%'c&!72*;&(&!52+(!2.!52,%/%'0N&2/;'%2.&G!*2..(*'%.4!'+-.&62+'!52)(&!-.)!C-/;%.4!

%.72+5-'%2.!72+!(Z-56/(9!>*2.25%*!*$-//(.4(&G!/-.)!;&(!6/-..%.4G!%.);&'+%-/!62/%*%(&G!+(4%2.-/!

)(C(/265(.'G!<2,&!*+(-'%2.!-.)!62/%'%*-/!%5-4(!-+(!&25(!27!'$(!5;/'%6/(!%&&;(&!*2.&'-.'/0!-'!

&'-8(9!

#$%&! /(-)&! '2! -! )%C(+&%'0! 27! )%&*2;+&(&! -.)! )%&*;+&%C(! 72*;&(&G! 72+! %.&'-.*(Y! -.! -**2;.'%.4!

6(+&6(*'%C(! 3%//! 72*;&! 2.! 6+%*(N*256('%'%C(.(&&! AE6%.(''-G! RX"^FG! while transport users’ 

-&&2*%-'%2.&! 3%//! +-'$(+! *2.*(.'+-'(! 2.! +(4;/-+%'0! -.)! &(+C%*(! S;-/%'0! AKL?B#NJ2,%/(''+(G!

RX"[F!2+!*2.*(+.&!-,2;'!-C-%/-,/(!+(&2;+*(&!'2!5-%.'-%.!-!6;,/%*!'+-.&62+'!&(+C%*(!A?;Z%(''(G!

RX"QF9!

J2+(2C(+G! '$(+(! %&!-!C(+0!&'+2.4!-77(*'%C(!)%5(.&%2.! '2! '$(!)(,-'(!-,2;'!EL=K9! :.!K+-.*(G!

(C(+02.(!$-&!,((.!&25($23!)(-/%.4!3%'$!EL=K9!:'!%&!6-+'!27!K+(.*$!%)(.'%'0G!27!)-%/0!/%7(G!27!

&6(*%-/!525(.'&!/%8(!$2/%)-0&!Ak;%,(+'G!"U\Xp!@(4.%-;/'G!RX"\p!EL=KG!RX"[-p!`(+)(+2&-G!RXXHF9!!



^T!
!

?//!27!'$(&(!*2.&%)(+-'%2.&!-+(! %.!'$(!,-*84+2;.)!3$(.!)(-/%.4!3%'$!EL=K’s!8(0!*$-//(.4(&!

+(4-+)%.4!,2'$!%'&!7;';+(!,;&%.(&&N52)(/&!-.)!'$(!7;';+(!27!'$(!.('32+8!%'&(/7Y!

N @"%3,<(104*)(<-3%!%!("/!With “classical” comp('%'2+&!A+2-)&G!6/-.(&F!-.)!.(3*25(+&!

&;*$!-&!/2.4!)%&'-.*(!*2-*$(&G!*-+!&$-+%.49!!

N @"*,0!4#)(<-3%!%!("9!_%,(+-/%&-'%2.!*-.!'-8(!)%77(+(.'!72+5&!)(6(.)%.4!2.!'$(!&(+C%*(G!

7+25!26(.N-**(&&! *256('%'%C(!5-+8('&! A-&! %'! %&! 72+! %.'(+.-'%2.-/! /%.(&F! '2! *2.'(&'()!

5-+8('&! '$+2;4$! *-//&! 72+! '(.)(+&! A-66-+(.'/0! '$(! &2/;'%2.! 6+(7(++()! 72+! #>@F9! #$%&!

+-%&(&! *+%'%*-/! %&&;(&! (&6(*%-//0! +(4-+)%.4! *2&'N*256('%'%C(.(&&! A]2&'2.! =2.&;/'%.4!

k+2;6G!RX"TFG!&2*%-/!52)(/!72+!32+8(+&G!-.)!6+%*%.4!62/%*%(&9!

N I93# 3"3,+7# %,0"$!%!("# %(# 0# 4(;# )0,2("# 3)("(<79! ](%.4! -.! (/(*'+%7%()TT!5-&&N'+-.&%'!

&0&'(5G! +-%/! *(+'-%./0! $-&! -! 4+(-'! 62'(.'%-/! '2! &(+C(! */%5-'(! 2,<(*'%C(&G! ,2'$! 72+!

6-&&(.4(+&! -.)! 7+(%4$'G! %7! %'! %&!3(//! %.'(4+-'()! '2! *256+($(.&%C(!52,%/%'0! &'+-'(4%(&!

A?+5&'+2.4!i!D+(&'2.G! RX"Xp! _(4;('!i!Ic62;(&G! RX"^p! EL=KG! RX"\*p! EL=K!@c&(-;G!

RX"^,F9!!

N Q32%/! #$(! '2'-/! EL=K!)(,'! +(-*$(&!52+(! '$-.!TH! ,%//%2.!of euros (47 bi € for SNCF 

Réseau; 8 bi€ for SNCF Mobilités) and is growing by 3!,%! (C(+0! 0(-+! A%.*/;)%.4!2.(!

5%//%2.!<;&'!72+!'$(!)(,'!,;+)(.F!A=2;+!)(&!*256'(&G!RXX^p!=2;+!)(&!=256'(&G!RX"\F9!

#$%&! )(,'! *25(&! 7+25! '$(! %.%'%-/! -.)! &'+;*';+-/! )(7%*%'! 27! '$(! &(*'2+! -.)! 5-<2+!

%.C(&'5(.'&! %.!$%4$N&6(()! /%.(&! %.! '$(! /-&'!)(*-)(&! AK2;+.%-;G!RX""F9! :'! %&!-!,;+.%.4!

62/%'%*-/! %&&;(9! I%&*;&&%2.&! -+(! 42%.4! 2.! 72+! -! 62&&%,/(! 6-+'%-/! +(-,&2+6'%2.! ,0! '$(!

k2C(+.5(.'! %.!'$(!*25%.4!0(-+&G!,;'!72+!.23!'$%&!)(,'!$-&!)%+(*'!*2.&(S;(.*(&!2.!

'$(!7%.-.*%-/!*-6-*%'%(&!27!'$(!EL=K9!!

N U3;# !"',0$%,&)%&,3$# 13534(-<3"%9! ?7'(+! 0(-+&! 27! 5-&&%C(! %.C(&'5(.'! %.! .(3!

%.7+-&'+;*';+(&G! (&6(*%-//0! $%4$N&6(()! /%.(&G! K+-.*(! %&! 7-*%.4! -! *+%'%*-/! S;(&'%2.! 27!

6+%2+%'%1-'%2.!27! 7;';+(!.(()&! %.!-!*2.'(Z'!27!C(+0! /%5%'()! +(&2;+*(&9! E(C(+-/!+(62+'&!

$-C(! 5-)(! +(*255(.)-'%2.&! '2! -))+(&&! '$%&! %&&;(! A=-62N=-.(//-&! ('! -/9G! RX"Hp!

=-C-4.c! ('! -/9G! RX"^p! =255%&&%2.! J2,%/%'c! R"G! RX"Qp! J>I#_G! RX""F9! #$(! *;++(.'!

42C(+.5(.'! ARX"^F! 4%C(&! 6+%2+%'0! '2! )-%/0! '+-.&62+'&! -.)! +('+27%''%.4! 27! (Z%&'%.4!

%.7+-&'+;*';+(!A+(4-+)%.4!+-%/3-0!-/52&'!-//!.(3!)(C(/265(.'!%&!7+21(.F9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
TT!O%'$!-!/23N*-+,2.G!(/(*'+%*%'0!5%Z!%.!K+-.*(9!!



^[!
!

N B3%,('!%%!"+9! J-%.'(.-.*(! -.)! +(.(3-/! 27! '$(! (Z%&'%.4! .('32+8! %&! -.! ;.)%&*;&&()!

.(*(&&%'0!-7'(+!0(-+&!27!)(/-0&!A@KKG!RX"Qp!@%C%(+!i!D;'-//-1G!RXXTp!EL=KG!RX"[-F9!J-.0!

+(*(.'! -/(+'! &%4.-/&! /()! '2! -! .-'%2.-/! *2.&(.&;&! 2.! '$%&! S;(&'%2.9! ?52.4! '$(!52&'!

C%&%,/(!&%4.-/&!3-&!'$(!+(&%4.-'%2.!%.!K(,+;-+0!RX"[!27!'$(!72+5(+!=>V!27!EL=K!@c&(-;!

AEc.-'G!RX"[F!-.)!*+%'%*-/!%.*%)(.'&!/%8(!-!5-<2+!,/-*82;'!-'!'$(!D-+%&%-.!J2.'6-+.-&&(!

E'-'%2.!72+!-!$2/%)-0!%.!&;55(+!RX"\!AEL=KG!RX"\-F9!EL=K!/-;.*$()!-!4+(-'!+('+27%''%.4!

6/-.G!%.C(&'%.4!T!,%//%2.!(C(+0!0(-+!'2!52)(+.%&(!'$(!.('32+89!:.!RX"\G!"TXX!26(+-'%2.&!

N!%.*/;)%.4!/-+4(N&*-/(!26(+-'%2.&!N!3(+(!*2.);*'()9!!

N A&%&,3# ,!$>$/! EL=K!$-&!-/&2! %)(.'%7%()!-.)!.23!52.%'2+&!-.)!5-.-4(&!(5(+4(.'!2+!

+(*;++(.'!+%&8&9!?52.4!'$(5!+%&8!27!62&&%,/(!'(*$.2/24%*-/!,+(-8'$+2;4$&G!.(3&!;&(&!

or mobility patterns coming from the “digital revolution” or securityN+(/-'()!+%&8&!A72+!

%.&'-.*(!.(3!+;/(&!27!&-7('0!%.&6(*'%2.!72+!,2-+)%.4!,(*-;&(!27!'(++2+%&'N+%&8&F9!!

O(!.2'(! '$-'! '$(&(! *$-//(.4(&! -+(!5-%./0! &2*%2(*2.25%*! *2.*(+.&G! )%+(*'/0! +(/-'()! '2! '$(!

*2+(N,;&%.(&&! 27! '$(! *256-.09! J2&'! 27! '$(5! $-C(! ,((.! '$(+(! 72+! )(*-)(&! -.)! -+(! 3(//!

)2*;5(.'()!,0!EL=K!%'&(/79!

#2!'-8(!'$(5!;6!-.)!5-.-4(!'$(!+(/-'()!+%&8&G!EL=K!J2,%/%'c&!-.)!EL=K!@c&(-;!$-C(!&('!;6!

&6(*%7%*!&'+-'(4%(&9!EL=K!@c&(-;!%&!(&6(*%-//0!72*;&%.4!2.!&'+(.4'$(.%.4!&-7('0G!+(.(3%.4!'$(!

.('32+8G! 52)(+.%1%.4! 5-%.'(.-.*(! -.)! )(C(/26%.4! -.! -''+-*'%C(! +-%/! .('32+8! 3$(+(! '$%&!

52,%/%'0N&2/;'%2.! %.! '$(!52&'! +(/(C-.'G!3%'$!-.!(*2.25%*! /(.&! AEL=K!@c&(-;G!RX"^,F9!EL=K!

Mobilités presents itself as a “mobility architect”, designing doorN'2N)22+!52,%/%'0! &(+C%*(&!

'$2;4$'!72+!'$(!*2.&;5(+&9!?&!&;*$G!%'!)2(&!.2'!$(&%'-'(!'2!%.C(&'!%.!*2-*$(&G!*-+!&$-+%.4!2+!

:#N&2/;'%2.&9!

EL=K!J2,%/%'c&!-.)!EL=K!@c&(-;!$-C(!-/&2!-!*2552.!72*;&!2.!%.*+(-&%.4!'$(%+!6(+72+5-.*(!

-.)! +2,;&'.(&&9!Robustness is defined in this context as the “ability to deliver the service 

promised to customers”. Following the incidents mentioned above and a special report 

AI-5-&! ('! -/9G! RX"\F! -.! -*'%2.! 6/-.! –! *-//()! @V]:LT[! N! 72+! +2,;&'.(&&! -.)! 6-&&(.4(+!

%.72+5-'%2.!%&!*;++(.'/0!;.)(+!%56/(5(.'-'%2.9!:..2C-'%2.!%&!-!C(+0!%562+'-.'!-&6(*'!72+!,2'$!

2+4-.%1-'%2.&!-&!3(//9!EL=K!&$23*-&(&!-.!%.'(.&(!%..2C-'%2.!-*'%C%'0!2.!'26%*&!&;*$!-&!)%4%'-/!

-.)!,%4N)-'-G!6+()%*'%C(!5-%.'(.-.*(G!-;'2.252;&!C($%*/(&!2+!(.(+40!&-C%.4&!AEL=KG!RX"\,F9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
T[!$''6&Yqq3339&.*79*25q&.*C"q(.q6-&&(.4(+&!N!/-&'!-**(&&()!?6+%/!RX"^!
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/0 FMNO($#($(&$#"(#,59;(

#$(+(!-+(!5-.0!+(&(-+*$(&G!52&'/0!3+%''(.!%.!K+(.*$G!'-8%.4!EL=K!2+!'$(!EL=K!*2.'(Z'!-&!

'$(%+!2,<(*'! '2!&';)09!O(! 7%.)!(Z-56/(&! %.!7%(/)&! &;*$!-&!(*2.25%*&! A(949! AI($2+.20G!RX""p!

K%.(1G! RX"Q-p! D(+(..(&G! RX"Hp! @(4.%-;/'G! RX"\FFG! $%&'2+0! A*79! $''6Yqq3339-$%*79*25qG! (949!

A](+.$(%5G!RXXQFF!-.)!engineering sciences. SNCF is “an object of back and forth” between 

'$(2+0!-.)!6+-*'%*(&G!&25('%5(&!-.-/01()!-&!-!*-&(!&';)0G!&25('%5(&!'+-.&72+5()!72//23%.4!

-!'$(2+0!AK%.(1G!RX"Q,p!D(+(..(&G!RX"HF9!

E(C(+-/!7(-';+(&!27!EL=K!(.*2;+-4()!;&!'2!'-8(!'$%&!2+4-.%1-'%2.!-&!2;+!*-&(!&';)09!K2+!'$%&!

+(&(-+*$G!EL=K!%&!5-.0!'$%.4&!-'!'$(!&-5(!'%5(Y 

N ?! *-&(! 3$%*$! *256/(Z%'0! *-..2'! ,(! )(.%()p! %.C2/C%.4!5;/'%6/(! *2(Z%&'%.4! 72+5&! 27!

+(4;/-'%2.&! A2+! <;&'%7%*-'%2.! A]2/'-.&8%! i! #$cC(.2'G! "UU"F!–!5-+8('G! %.);&'+%-/G! *%C%*!

AK%.(1G!RX"Q-F); a “magmatic” A`(.';+%.%G!RX"XF!5;/'%7-*'2+!42C(+.-.*(!3%'$!&$-+()!

;.*(+'-%.'%(&!-,2;'!'$(!7;';+(!-.)!5;/'%6/(!C%&%2.&!.2'!-/3-0&!*256-'%,/(&9!

N ?!*$-.4%.4!2+4-.%1-'%2.!3%'$!%'&!23.!(C2/;'%2.!6-''(+.&!–!/(4-*%(&!-.)!6(+&6(*'%C(&!N!

-.)!5-.0!%.'(+-*'%2.&!3%'$! %'&!,+2-)(+!(*2&0&'(59!:'! %&!,2'$!62&&%,/(!'2!)('(*'!-.)!

)(&*+%,(!4+2;.)&3(//!-.)!2,&(+C(!525(.'&!27!*+0&'-//%1-'%2.T\9!!

N ?!*256-.0!3$%*$!%&!,2'$!A%F!-.!-*'2+!)((6/0!(5,())()!%.!'$(!K+(.*$!(*2.250G!&2*%('0G!

'(++%'2+0!-.)!*2.'(Z'G!+(7/(*'%.4!&;**(&&%C(!(+-&!27!'$(%+!(C2/;'%2.!-.)!A%%F!-!8(0!6/-0(+!

%.!&$-6%.4!'$%&!(*2.250G!&2*%('0G!'(++%'2+0!-.)!*2.'(Z'9!

N ?!4/2,-/%1()!7%+5G!,%4!(.2;4$!'2!,(!-!62/%'%*-/!-.)!(*2.25%*!-*'2+!-'!'$(!4/2,-/G!>B!-.)!

.-'%2.-/! /(C(/&! 3$%*$! %&! -/&2! )((6/0! 4+2;.)()! %.! /2*-/! '(++%'2+%(&! -.)! )-%/0! /%C(&! 27!

5%//%2.&!27!6(26/(9!!

N ?.!6-+'.(+! %55()%-'(/0! %.'(+(&'()!,0!2;+!6+262&%'%2.!'2!*2.);*'!-!+(&(-+*$!2.!'$(!

'26%*!27!*/%5-'(!-)-6'-'%2.!A*79=$-6'(+!"F9!!!

:.!'$(!.(Z'!&(*'%2.&!-.)!*$-6'(+&!27!'$%&!)%&&(+'-'%2.G!3(!72*;&!2.!'$%&!&6(*%7%*!*-&(!&';)09!O(!

-&&;5(!'$-'!%'!3%//!-/&2!$(/6!'2!7(()!,+2-)(+!2.42%.4!+(&(-+*$!2.!-)-6'-'%2.!27!2+4-.%1-'%2.&!

'2!*/%5-'(!*$-.4(9!I(6(.)%.4!2.! '$(!-&6(*'&!*2C(+()G! '$(!*2.*/;&%2.&!3%//!,(! +(/(C-.'! 72+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
T\!:'!%&!%.'(+(&'%.4!'2!.2'(!'$-'!'$(!(C(.'&!3(!2,&(+C()!-'!'$(!(.)!27!'$%&!'$(&%&!A)%&*;&&%2.!-.)!*2.'(&'-'%2.&!+(4-+)%.4!-!.(3!EL=K!+(72+5!–!

&6+%.4!RX"^G!A]2Z!QN"F!-328(!'$2&(!%&&;(&!3$%*$!,(*25(!,;+.%.4!-4-%.G!+(C(-/%.4!'+(.)&!-.)!'(.&%2.&!(Z%&'%.4!72+!)(*-)(&9!#$%&!525(.'!

+(-//0!$(/6()!;&!-!/2'!'2!;.)(+&'-.)!EL=K!)0.-5%*&9!
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actors partially sharing some of SNCF’s characteristics, especially infrastructure managers, 

52,%/%'0!6+2C%)(+&!2+!;'%/%'0!*256-.%(&9!!

::< >:@!C-h&Cb&?A?^!?!:CD&?!&@DYba&!>B&AP-?:6&^-CeBY!&:D&VZTT&&

?0 =*+"&,-."#($29(:%)&"##()A($(A-%#,($,,">:,(,)($99%"##($9$:,$,-)2(-2(,'"(&)>:$2;(

O(!72;.)!'$(!7%+&'!EL=K!-''(56'!'2!)(-/!3%'$!-)-6'-'%2.!'2!*/%5-'(!*$-.4(!-&!-!&6(*%7%*!

%&&;(!3%'$!'$(!IN@?:_!6+2<(*'!/()!,0!'$(!E;&'-%.-,%/%'0!I(6-+'5(.'!7+25!V*'2,(+!RX""!'2!J-0!

RX"R9!E25(!27!'$(!6(26/(!3(!%.'(+C%(3()!$-)!'-8(.!6-+'!%.!'$%&!6+2<(*'!-.)!&$-+()!&25(!27!

'$(%+!-+*$%C(&!3%'$!;&9!:.!6-+'%*;/-+G!3(!$-)!-**(&&!'2!'$(!%.%'%-/!*2.*(6'!.2'(p!'$(!(5-%/&!&(.'!

,0! '$(! 6+2<(*'! /(-)(+&! '2! 6-+'%*%6-.'&G! '$(! 5-'(+%-/! 6+(6-+()! 72+! 32+8&$26&! 2+4-.%1()!

,('3((.!V*'2,(+!RX""!-.)!J-+*$!RX"R!A*2.'(Z'N.2'(G!6+(&(.'-'%2.G!)%&*;&&%2.!+(62+'&G!('*9F!

-.)!'$(!'!"04#2,!3'#6+(6-+()!%.!n;.(!RX"R!72+!'$(!*256-.0!(Z(*;'%C(!,2-+)9!

?**2+)%.4!'2!'$(!%.%'%-/!*2.*(6'!.2'(, the project aimed at “proposing!&'+-'(4%*!)%+(*'%2.&!72+!

-)-6'%.4!'2!*/%5-'(!*$-.4(G!-//23%.4!EL=K!'2!277(+!.(3!&(+C%*(&!%.!'(+5&!27!(*252,%/%'0G!(C(.!

%7!2;+!8.23/()4(!27!'$(!%56-*'&!27!'$is change is incomplete”:!

“Is SNCF able to cope with the extreme weather events that hit it today and hit it more 

4*+%*,%$7& +'0'22'HG& >'H& H4$$& +I%& @DYb& #%& "#$%& +'& )I"*8%& 4+,& '((%2& 4(& +I%& '/+,4;%&

+%0J%2"+/2%&4*)2%",%,&#7&VmY&#7&VZcZ&"*;&#7&[mY&#7&VZ]ZG&Y$40"+%&)I"*8%O&2%,/$+4*8&(2'0&

+I4,& +%0J%2"+/2%& R"24"+4'*O& H4$$& I"R%& )'*,%f/%*)%,& ('2& 2'$$4*8& ,+')N& 1+%)I*4)"$&

)I"2")+%24,+4),&"*;&0"4*+%*"*)%&)7)$%O&)$%"*4*8O&"42&)'*;4+4'*4*8O&%+)<5O&,+"+4'*,&1)I'4)%&'(&

$')"+4'*&"*;&;%,48*5&"*;&4*(2",+2/)+/2%&1+2")N,O&R%8%+"+4'*O5<&:*&";;4+4'*O&4+&H4$$&#%&*%)%,,"27&

+'&";"J+&+I%&)42)/$"+4'*,&+'&J2%,%2R%&+I%42&,"(%+7<& :*&,I'2+O& +I%&)'0J$%+%&+2"*,J'2+&J$"*&

*%%;,&+'&#%&2%R4%H%;&"*;&+I%&,+2"+%84%,&+'&#%&";'J+%;&4*&'2;%2&+'&0"N%&+I%&248I+&;%)4,4'*,&

need to be defined.” DP-"4$&,)'J4*8&#24%(&&

#$(!&*26%.4!6-6(+!27!'$(!6+2<(*'!5(.'%2.()!8(0!,-*84+2;.)!+(-&2.&!'$-'!(.*2;+-4()!EL=K!

'2!/-;.*$!'$%&!6+2<(*'9!#$(!6;,/%*-'%2.!27!'$(!72;+'$!:D==!?&&(&&5(.'!@(62+'!%.!RXX\!-.)!2'$(+!

&*%(.'%7%*! *2.*/;&%2.&! 72*;&%.4! 72+! (Z-56/(! 2.! $(-'3-C(&! %.! K+-.*(! -+(! -! 7%+&'! *-'(42+0! 27!

+(-&2.&! ,;'! .2'! '$(! 2./0! 2.(9!O(! -/&2! 7%.)! %.&'%';'%2.-/! %.*(.'%C(&! -'! )%77(+(.'! /(C(/&Y! '$(!

?@:E==! 6+2<(*'! /-;.*$()! ,0! '$(! B:=! AB:=G! RX""Fp! &%5%/-+! 32+8! ;.)(+'-8(.! ,0! +-%/3-0!

*256-.%(&!(/&(3$(+(!&;*$!-&!L('32+8!@-%/! %.! '$(!Bjp!2+! '$(!*25%.4!>;+26(-.!?)-6'-'%2.!

E'+-'(40! A>;+26(-.! =255%&&%2.G! RX"Q,F! -.)! '$(! 7%+&'!PNACC which has “invited '+-.&62+'!

utilities to establish their own climate change adaptation plan”. The document also mentions 
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+(*(.'!3(-'$(+!(C(.'&!%.!K+-.*(!A&'2+5&!_2'$-+!-.)!J-+'%.G!"UUUG!j/-;&!RXXUG!�0.'$%-!RX"Xp!

7/22)&!%.!'$(!@$�.(!+(4%2.!%.!RXXQF!-.)!%.!>;+26(!A$(-'3-C(!%.!k(+5-.0!%.!n;/0!RX"XF!-&!-.!

-))%'%2.-/!52'%C-'%2.9!#-*8/%.4!'$(!-)-6'-'%2.!*$-//(.4(!%&!'$(+(72+(!.2'!<;&'!-,2;'!)+-3%.4!

'$(!+%4$'!*2.*/;&%2.&!7+25!&*%(.*(9!:'!%&!-/&2!-,2;'!6+2C%)%.4!-!&-'%&70%.4!-.&3(+!'2!(Z'(+.-/!

*2.*(+.&!-.)!)(52.&'+-'%.4!'$-'!'$(!*256-.0!/(-+.&!7+25!'$(!6-&'!(Z6(+%(.*(9!!

?'! '$%&! %.%'%-/! &'-4(G! IN@?:_! /(-)(+&! %)(.'%7%()! '$(! +(&%/%(.*(! 27! '$(! '(*$.%*-/! &0&'(5p! '$(!

5-.-4(5(.'! 27! 3(-'$(+! *+%&%&! -.)! 62'(.'%-/! *$-.4(&! %.! 52,%/%'0! 6-''(+.&! -.)! 32+8%.4!

*2.)%'%2.&!-&!'$(!5-<2+!*2.*(+.&!72+!'$(!*256-.09!#$(!%.%'%-/!%.'(.'%2.!27!'$(!6+2<(*'!3-&!-&!

-5,%'%2;&!-&!6+2);*%.4!-!+(4%2.-/%1()!5-6!27!62'(.'%-/!%56-*'&G!&(/(*'%.4!'22/&!'2!5-%.&'+(-5!

-)-6'-'%2.!%.!)(*%&%2.N5-8%.4G!6+%2+%'%1%.4!-)-6'-'%2.!5(-&;+(&!-.)!%56/(5(.'%.4!)(C%*(&!'2!

52.%'2+!-)-6'-'%2.9!

:.! 2+)(+! '2!)2! &2G! '$(! &;&'-%.-,%/%'0! )(6-+'5(.'! *$2&(! -! C(+0! %.*/;&%C(! -66+2-*$G!32+8%.4!

'$+2;4$! 32+8&$26&! 26(.()! '2! 5-.0! ;.%'&! 27! '$(! *256-.0T^Y! EL=K! `20-4(&G! EL=K!

:.7+-&'+;*';+(&G!k-+(&!i!=2..(Z%2.&G!)(6-+'5(.'!%.!*$-+4(!27!+2//%.4!&'2*8G!W@!)(6-+'5(.'G!

@(&(-+*$!-.)!:..2C-'%2.G!kc2)%&!i!jc2/%&TU!N!-.)!(Z'(+.-/!6-+'.(+&!&;*$!-&!+(&(-+*$!*(.'(+&!

(CEA, IPSL, CEC, LAUREPS, CEMAGREF, CERTOP, LAMSADE…), technical bodies (CSTB), public 

%.&'%';'%2.&! A?I>J>G! '$(! :.&'%';'(! 27! W(-/'$! E;+C(%//-.*(FG! ('*9! :'! )(*%)()! '2! *2.&%)(+! '$(!

railway system “as a wholeG! +-'$(+! '$-.! *2.);*'%.4! -! &6(*%7%*! &';)0! 72+! (-*$! 27! '$(!

components”. Finally yet importantly, DN@?:_!-)26'()!-!72+3-+)N/228%.4!6(+&6(*'%C(!3%'$!RX!

'2!QX!0(-+&!$2+%12.&9!!

#$(!%.%'%-/!)(&%4.!27!'$(!6+2<(*'!$-)!72;+!32+8N6-*8-4(&!AODFG!72//23%.4!-!+-'$(+!*/-&&%*-/!'26N

)23.!6+2*(&&G!&'-+'%.4!3%'$!%)(.'%7%*-'%2.!27!*+%'%*-/!C;/.(+-,%/%'%(&!'$(.!52C%.4!)23.!'2!-.!

-)-6'-'%2.!&'+-'(40Y!

N OD"! N! :)(.'%7%*-'%2.! 27! '$(! %56-*'&! 27! */%5-'(! *$-.4(G! '$(%+! '%5(7+-5(! -.)!

C;/.(+-,%/%'0!12.(&p!

N ODR!N!:)(.'%7%*-'%2.!27!6+%2+%'0!-)-6'-'%2.!5(-&;+(&G!,-&()!2.!'$(!%)(.'%7%()!%56-*'&p!!

N ODQ!N!?&&(&&5(.'!27!'$(!6+%2+%'0!5(-&;+(&p!

N OD!H!–!E(/(*'%2.!27!-*'%2.&G!*2.&%&'(.'/0!3%'$!'$(!2C(+-//!&'+-'(409!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
T^!EL=K!o!@KK!A'$(!)%&'%.*'!*256-.0!3$%*$!23.()!-.)!5-%.'-%.()!'$(!K+(.*$!.-'%2.-/!+-%/3-0!.('32+8!,(72+(!%'!,(*-5(!EL=K!@c&(-;F!
TU!#32!&;,&%)%-+%(&!277(+%.4!&(+C%*(&!27!7+(%4$'!i!/24%&'%*&!Akc2)%&F!-.)!;+,-.!'+-.&62+'!Ajc2/%&F!
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The focus on “potential consequences of climate change relevant for SNCF”, “SNCF exposure”, 

“potential consequences on the activities of the company”, the “current adaptive capacity” 

and ‘residual impacts not yet handled by the company” indicates that the DRAIL team chose 

'2! %56/(5(.'! -.! -66+2-*$! *(.'(+()! 2.! '$(! 2+4-.%1-'%2.’s! C;/.(+-,%/%'0! -.)! 6+(6-+-'%2.9!

?**2+)%.4! '2! '$%&! -66+2-*$G! -)-6'-'%2.! %&! 52+(! -,2;'! 8.23%.4! -,2;'! %'&(/7! '$-.! 8.23%.4!

-,2;'!3$-'!&*%(.*(!'(//&!-,2;'!'$(!*/%5-'(9!

#2! 6(+72+5! '$%&! &(/7N-&&(&&5(.'G! '$(! 6+2<(*'! %.*/;)()! 72;+! 32+8&$26&! 3%'$! (Z'(+.-/!

6+(&(.'-'%2.! -.)! 32+8%.4NS;(&'%2.&! -.%5-'()! ,0! (Z'(+.-/! *2.&;/'-.'&! A#-,/(! QNRF9! V./0! -!

&5-//!6+262+'%2.!27!'$(!RT!6(26/(!%.C%'()!'2!'$2&(!32+8&$26&!-*';-//0!-''(.)()!2.(!2+!&(C(+-/!

27! '$(59! #$(! 2C(+-//! -''(.)-.*(&! +(5-%.()! S;%'(! /23! A,('3((.! H! -.)! "R! 6-+'%*%6-.'&F9!

>Z'(+.-/!6+(&(.'-'%2.&!-.)!5-'(+%-/!–! 72+! %.&'-.*(!-!,(.*$5-+8!27! %.%'%-'%C(&!*2.);*'()! %.!

2'$(+!*2;.'+%(&!3%'$!$-+&$(+!3(-'$(+!*2.)%'%2.&!An%'(ZG!RX""F!–!3(+(!;&()!'2!(.*2;+-4(!'$(!

)%&*;&&%2.!-'!(-*$!&'-4(9!
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I0243#K*E#*#=7"%93$!$#('#%93#S#;(,>$9(-$#(,+0"!G31#(,#-40""31#%9,(&+9#%93#Q*BD@_#-,(H3)%##

DQWZP\QM&]! 3UXVXKN&XUMTV! DQWZXU[@K[OU^K! 0Q^TP&QMOWOU^X! <ONX_OWK`NO&RQWL&

-@ ATNUOWK`XNXVa&

KPPOPPLOUV&

&

ZEN..*.N*NRX!

D+(&(.'-'%2.! ,0! E'c6$-.(! W-//(4-''(!
A*/%5-'2/24%&'!i!(*2.25%&'G!=:@>INJc'c2!
K+-.*(F!2.!'$(!&*%(.*(!27!*/%5-'(!*$-.4(!Y!!

V;'/%.(Y!!

"9!=/%5-'(!*$-.4(!-.)!%'&!%56-*'&G!72*;&!2.!
%.7+-&'+;*';+(!i!'+-.&62+'9!
R9!?)-6'%.4!-!*%'0Y!%//;&'+-'%2.!27!'$(!D-+%&!
+(4%2.G!'$(!+2/(!27!'+-.&62+'G!i!'$(!
&0.(+4%(&!3%'$!5%'%4-'%2.9!
Q9!I(*%&%2.N5-8%.4!5('$2)2/24%(&!72+!
-)-6'-'%2.!5(-&;+(&G!-.)!;.*(+'-%.'0!
5-.-4(5(.'9!
H9!#$(!K+(.*$!DL?==!

J(&&-4(! '-8(.N$25(Y!5;/'%6/(! %56-*'&! ,;'!
&'+2.4!;.*(+'-%.'%(&!2.!'%5(N$2+%12.&G!-)-6'-'%2.!
is first about managing the “valueN27Ntime”! A.2!
+(4+('G!&-7('0!5-+4%.&G!+(C(+&%,%/%'0F9!

· ?&&(&&%.4!EL=K!
(Z62&;+(!'2!
*/%5-'(!*$-.4(9!

!

· E%5;/-'%2.!-.)!
)%&*;&&%2.!27!
&(S;(.*(&!27!
*-;&(&!-.)!(77(*'&9!

· :.'(+.-/!(Z6(+'&N&;+C(0!

· I%&*;&&%2.!7+25!'32!
7%*'%C(!*-&(N&';)%(&Y!A%F!
“heatwave in Paris”; 
“J-+&(%//(!;.)(+!'$(!
&.239”!

!!

!

K%+&'! S;-/%'-'%C(! +%&8N5-66%.4!
27! */%5-'(! +(/-'()N+%&8&!
-**2+)%.4! '2! EL=K! (Z6(+'&!
C%(3&9!

!

!

;@ ?WOMKWXU[&RQW&

VQLQWWQY&

&

ZEN..*..*EKX!

D+(&(.'-'%2.&!,0!+(6+(&(.'-'%C(&!27!2'$(+!
*256-.%(&Y!!

· ]2;04;(&!2.!@(-/!(&'-'(!%&&;(&!
A(C(.';-//0!72*;&()!2.!5%'%4-'%2.F!

· ?/&'25!2.!-)-6'-'%2.!'2!+2//%.4!
&'2*8&!3%'$!2.(!8(0!5(&&-4(Y!%'!%&!
62&&%,/(!'2!)(&%4.!'+-%.&!72+!C%+';-//0!-.0!
*/%5-'%*!*2.)%'%2.&!6+2C%)%.4!'$-'!'$(!
+%4$'!&6(*%7%*-'%2.&!-+(!4%C(.9!

O2+8!,-&()!2.!'$(!
+%&8&!%)(.'%7%()!);+%.4!
'$(!6+(C%2;&!&(5%.-+!
%.!2+)(+!'2!7%.)!
62'(.'%-/!'(*$.%*-/!2+!
2+4-.%1-'%2.-/!
5(-&;+(&!'2!-))+(&&!
'$(59!

!

R! &;,N32+8&$26&! 3%'$!
&6(*%7%*!72*;&Y!

· @2//%.4N&'2*8&!
· @-%/3-0!&'-'%2.&9!

!!

E;55-+0!'-,/(&&%.C(.'2+0%.4!
-//!%)(.'%7%()!+%&8&!3%'$!'$(%+!
%56/%*-'%2.!-.)!62'(.'%-/!

5(-&;+(&!'2!)(-/!3%'$!'$(59

!
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=@ ?WXQWXVXOP&RQW&

VQLQWWQY&

&

ZEN.E*N.*.NX!

D+(&(.'-'%2.&! ,0! '$(# [301# ('#
=&$%0!"02!4!%7# 0"1# J(4!%!)04# B!$>#
F0"0+3<3"%!of Swiss Re: “Economics of 
=/%5-'(! ?)-6'-'%2.! ?! 7+-5(32+8! 72+!
)(*%&%2.N5-8%.49”!

V;'/%.(Y!!

O(!.(()!'2!-)-6'!

· =/%5-'(!+%&8!-+(!$%4$/0!%.'(+N*2..(*'()!
· =/%5-'(N+(&%/%(.'!)(C(/265(.'!.(()&!'2!

-))+(&&!'2'-/!*/%5-'(!+%&8!
· !=-&(!&';)%(&!

! =%'0!27!W;//G!BjY!*/%5-'(N+(&%/%(.'!*%'0!
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!
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&
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/0 Projects’ outcomes and persistence(

J%.;'(&! 27! 5(('%.4&! 4%C(! -.! %.'(+(&'%.4! %.&%4$'! +(4-+)%.4! 8(0N(/(5(.'&! '$-'! '$(!

*22+)%.-'2+&!27!'$(!6+2<(*'!*2.&%)(+()!-&!'$(!52&'!%562+'-.'!/(&&2.&!/(-+.'9!V;'!27!2.(!27!'$(!

%.%'%-/!6+(&(.'-'%2.&G!72+!%.&'-.*(G!'$(0!+(62+'!-!&%56/(!6%*';+(!27!7;';+(!*/%5-'(!3%'$!$2''(+!

-.)!)+%(+!&;55(+&G!3(''(+!-.)!&3(('(+!3%.'(+&G!52+(!(Z'+(5(&!(C(.'&!-.)!&(-/N/(C(/!+%&(9!

]-&()!2.!'$%&!6%*';+(G!6-+'%*%6-.'&!'2!'$(!32+8&$26!)+(3!-!*/(-+!+(6+(&(.'-'%2.!27!'$(!+%&8&!

7-*()!,0!EL=K!&;55-+%1()!-&!72//23!%.!'$(!+(62+'Y!

N “L2! ;.8.23.! +%&8&! ,;'! 7+(S;(.*0! -.)! 4(24+-6$%*! /2*-'%2.&! 27! (C(.'&! -/+(-)0!

(Z6(+%(.*()!/%8(/0!'2!*$-.4(”p!

N “#(*$.%*-/! &2/;'%2.&! -C-%/-,/(! ,;'! 3%'$! -! *2&'N,(.(7%'! +-'%2! .2'! (-&0! '2! *256;'(!

,(*-;&(!27!;.*(+'-%.'%(&”p!

N “#$+((! 5-%.! ;.*(+'-%.'%(&! +(4-+)%.4! */%5-'(! *$-.4(! %'&(/7! A6-*(! -.)! %.'(.&%'0Fp!

'(*$.%*-/! &2/;'%2.&! A(C2/;'%2.&G! *2&'G! 6(+72+5-.*(F! -.)! 42C(+.-.*(! -&! EL=K! %&!

(.'-.4/()!%.!-!*256/(Z!(*2&0&'(5!27!-*'2+&”9!!

?**2+)%.4!'2!'$%&!/%&'G!'$(!%&&;(&!-'!&'-8(!3(+(!3(//!)(7%.()!-.)!'$(!+%&8&!3(+(!5-.-4(-,/(G!

(C(.!%7!&25(!%.72+5-'%2.!/-*8()!to optimize the company’s response. J%'%4-'%.4!%55()%-'(!

+%&8&! '$(.!3-%'%.4G! *2.&(S;(.'/0!-66(-+()!-&!-! +-'%2.-/(!26'%2.9!?'! '$(!(.)!27! '$(!6+2*(&&!

AK%4;+(!QNRFG!-!)+-7'N&'+-'(40!6+(6-+()!72+!'$(!(Z(*;'%C(N,2-+)!3-&!42%.4!%.!'$%&!)%+(*'%2.9!:'!

6+262&()!-.!-.-/0&%&!27!'$(!&%';-'%2.!-.)!-!7(3!4(.(+-/!6+%.*%6/(&!72+!'$(!*2+62+-'(!-)-6'-'%2.!

62/%*09!?**2+)%.4!'2!'$(!.2'(Y!

“o@DYb& /*;%2,+"*;,p& f/4+%& H%$$& HI"+& +I%& 40J")+,& '(& *%H& H%"+I%2& )'*;4+4'*,& '*& 4+,&

")+4R4+4%,<&!I%&,+/;4%,&"$2%";7&)"224%;&'/+&#7&('2%48*&2"4$H"7&'J%2"+'2,O&+I%&"*"$7,4,&'(&+I%&

'J%2"+4*8&)'*;4+4'*,&%*)'/*+%2%;&#7&+I%&'J%2"+'2,&'(&)'/*+24%,&H4+I&"&H"20%2O&)'$;%2&'2&

H%++%2&)$40"+%O&",&H%$$&",& (%%;#")N,&'(&+I%&4*)4;%*+,&)$40"+4)&)'*;4+4'*,&%9J%24%*)%;&#7&

SNCF in the past years make it possible to draw up a list of their implications”. &

#$(!5-<2+!2,&'-*/(!%)(.'%7%()!72+!EL=K!3-&!'$(!'%5(N$2+%12.!A'$-'!-66(-+()!'22!)%&'-.'F!-.)!

'$(! +(5-%.%.4! ;.*(+'-%.'%(&Y! '$(! *256-.0! has to keep a consistent roadmap (“it cannot 

disperse”) and cannot “invest without a prospect of return". Consequently the!$(-+'!27!'$(!

proposed strategy was based on “lowN+(4+('!5(-&;+(&G!3$%*$!*2&'–,(.(7%'!,-/-.*(!+(5-%.&!

positive independently from the pace of climate change” A>;+26(-.! >.C%+2.5(.'! ?4(.*0G!

RX"HF9! :'! &;44(&'()! '$+((! *-'(42+%(&! 27! 6+;)(.'! -*'%2.&Y! A"F! *+(-'%.4! -! 8.23/()4(! ,-&(! '2!
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+(7%.(!'$(!5(-&;+(5(.'!27!+%&8&!-.)!-&&2*%-'()!/2&&(&!'2!,(''(+!-&&(&&!'$(!7(-&%,%/%'0!-.)!*2&'!

27!'(*$.%*-/!&2/;'%2.&[Xp!ARF!)(C(/26%.4!'22/&!72+!&;662+'!'2!'$(!)%77(+(.'!+(/(C-.'!'%5(7+-5(&Y!

*+%&%&! 5-.-4(5(.'! %.! (5(+4(.*0! &%';-'%2.&G! 6+(C(.'%2.! 6/-.&! -.)! 5()%;5N'(+5!

%.C(&'5(.'&["!-.)!AQF!52,%/%1%.4!%.'(+.-/!-.)!(Z'(+.-/!&'-8($2/)(+&!3%'$2;'!3$%*$!'$(!EL=K!

*-..2'!'-8(!-*'%2.Y!&'-77G!2+4-.%1%.4!-;'$2+%'%(&G!6;,/%*!-;'$2+%'%(&G!*;&'25(+&9!#$(&(!4(.(+-/!

6+%.*%6/(&!3(+(! C(+0! &%5%/-+! '2!3$-'!3-&!2,&(+C()! %.! 2'$(+! &(*'2+&! 2+! *2.'(Z'&! A](+8$2;'G!

RX"Rp!E'(*8(+!('!-/9G!RX""F9!#$(0!-/+(-)0!'228!%.'2!-**2;.'!5-<2+!%&&;(&!+(4-+)%.4!42C(+.-.*(!

-.)!6+262&()!+(&62.&(&!-)-6'()!'2!(-*$!,+-.*$!27!EL=K!-*'%C%'%(&9!!

W23(C(+G!'$(!5-'(+%-/!3(!*2;/)!+(-)!+(C(-/()!'$-'!'$(!*22+)%.-'2+&!27!'$(!6+2<(*'!&'+;44/()!

'2! 52,%/%1(! 6(26/(! -.)! '2! 4(.(+-'(! 525(.';5! 72+! -)-6'-'%2.9! O(! *2;/)! .2'! 7%.)! -.0!

%.72+5-'%2.!-,2;'!3$-'!'$(!6+2<(*'!,(*-5(!-7'(+!'$(!6+(&(.'-'%2.!27!'$(!7%.-/!.2'(! '2!'$(!

,2-+)9!D(26/(!3$2!5(.'%2.()!IN@?:_!%.!%.'(+C%(3&!3(+(!&25('%5(&!S;%'(!*+%'%*-/!-,2;'!%'9!

O(! *-.! 5-8(! '$(! $062'$(&%&! '$-'! '$%&! C(+0! -5,%'%2;&! 6+2<(*'! /-*8()! -! &'+2.4(+! 62/%'%*-/!

&;662+'! 7+25! '$(! %.&'%';'%2.! -.)! &;77(+()! 7+25! '$(! %.'(+.-/! ';+.2C(+! %.! '$(! &;&'-%.-,%/%'0!

)(6-+'5(.'9! ?'! '$(! (.)! 27! '$(! )-0G! IN@?:_! )%)! .2'! )(52.&'+-'(! '$-'! */%5-'(! *$-.4(!

-)-6'-'%2.!3-&!-!*+%'%*-/!%&&;(!72+!EL=K9!!

A!+&,3#K*E#*#I!<34!"3#('#%93#Q*BD@_#-,(H3)%#

!

=(&,)3C#`/_/#`(&,10"6#'(,<3,#=U?A#)9!3'#$&$%0!"02!4!%7#(''!)3,#ZEN..X#–#%,0"$40%!("C#D&%9(,#

IN@?:_!$-)!,((.!2C(+!72+!7%C(!0(-+&!3$(.!3(!,(4-.!2;+!+(&(-+*$9!#$%&!7%+&'!(6%&2)(!+(5%.)&!

;&!'$-'!52,%/%1-'%2.!-+2;.)!-)-6'-'%2.!*-..2'!,(!'-8(.!72+!4+-.'()!-.)!+(S;%+(&!-.!(77%*%(.'!

!"%3,3$$3<3"%! &'+-'(40! A=-//2.G! "UU[F9! =/%5-'(! *$-.4(! )2(&! .2'! %55()%-'(/0! -66(-+! -&!

)%&+;6'%C(G! (C(.! 72+! -! *256-.0! /%8(! EL=K9! =+(-'%.4! 23.(+&$%6! 27! &;*$! -.! (5(+4(.'!

6$(.25(.2.!'-8(&!'%5(&!-.)!%&!.2'!-!2.(N&$2'!6+2*(&&9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
[X!K2+!(Z-56/(!,0!)(C(/26%.4!-!+(4%2.-/%1()!5-6!27!*/%5-'(!C;/.(+-,%/%'%(&!,-&()!2.!*/%5-'(!6+2<(*'%2.&9!
["!K2+!%.&'-.*(!,0!;6)-'%.4!*2.&'+;*'%2.!-.)!5-%.'(.-.*(!&'-.)-+)&!27!'$(!%.7+-&'+;*';+(9!
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?0 P5-39-26($(&)%:)%$,"(%"#:)2#"(,)("D,"%2$3("D:"&,$,-)2#(

EL=K!-.)!EL=K!@c&(-;!&;&'-%.-,%/%'0!)(6-+'5(.'&!-+(!277%*%-//0!%.!*$-+4(!27!)(-/%.4!3%'$!

adaptation to climate change. SNCF Sustainability department (the “3D” &'-.)%.4! 72+#

“Direction du Développement Durable”) directly reports to SNCF’s executive committee AEL=KG!

RX"\*F9! #$%&! )(6-+'5(.'! $-&! '$+((!5%&&%2.&Y! (&'-,/%&$%.4! -.)!52.%'2+%.4! EL=K! =2+62+-'(!

E2*%-/! @(&62.&%,%/%'0! 62/%*0G! &;662+'%.4! -//! '$(! )%C%&%2.&! %.! %56/(5(.'%.4! '$%&! 62/%*0! -.)!

+(62+'%.4!-,2;'!-*$%(C()!6+24+(&&(&[R9!!

#$(!IN@?:_!6+2<(*'!)(&*+%,()!-,2C(!3-&!*-++%()!2;'!,0!'$%&!)(6-+'5(.'!;.'%/!RX"R9!E%.*(!'$(.G!

'$(!'(-5!$-&!,((.!*256/('(/0!+(.(3()9!?!.(3!)%+(*'2+!-++%C()!%.!RX"H[Q!–!=$+%&'%-.!I;,2&'!

–!72//23()!,0!-!.(3!6+2<(*'!277%*(+!%.!*$-+4(!27!-)-6'-'%2.!-52.4!2'$(+!+(&62.&%,%/%'%(&9!>C(.!

);+%.4! '$%&! '+-.&%'%2.!6(+%2)G! '$(!J%.%&'+0!27!#+-.&62+'&! *2.'%.;(! '2! %)(.'%70!EL=K!-&!-!8(0!

26(+-'2+!27!'$(!K+(.*$!L-'%2.-/!?)-6'-'%2.!D/-.!ADL?==FG!(&6(*%-//0!+(4-+)%.4!'32!-*'%2.&!27!

'$(!'+-.&62+'!*$-6'(+Y!

N ?*'%2."!N!k(.(+-/!&*+((.%.4!27!'$(!62'(.'%-/!%56-*'!27!*/%5-'(!*$-.4(!2.!)(&%4.G!

5-%.'(.-.*(!-.)!26(+-'%2.!.2+5&!-.)!&'-.)-+)&p!

N ?*'%2.!H!–!@(-/%1%.4!-!&'-'(N27N'$(N-+'!-&&(&&5(.'!27! '$(!*;++(.'!C;/.(+-,%/%'0!27!

'$(!K+(.*$!'+-.&62+'-'%2.!&0&'(59!

EL=K! -/&2! +(4;/-+/0! +(*(%C()! %.C%'-'%2.&! '2! *2.'+%,;'(! '2! 32+8%.4N4+2;6&! 2+! 72+;5&! 2.!

-)-6'-'%2.G! 72+! (Z-56/(! &(*'2+-/! 2+! *+2&&N&(*'2+-/! 6+27(&&%2.-/! 4+2;6&! &;*$! -&! '$(!

:.'(+.-'%2.-/! ;.%2.! 27! +-%/3-0&! A=>@! ('! -/9G! RX"Rp! B:=G! RX""F! or ‘L"%,3-,!$3$# -(&,#

l’Environnement’G!-!K+(.*$!-&&2*%-'%2.!27! 72+'0! /-+4(!*256-.%(&!32+8%.4!2.!(.C%+2.5(.'-/!

%&&;(&!A>D>!i!VL>@=G!RX"HF9!

=2.C%.*()!,0!'$(!+(/(C-.*(!27!'$(!'26%*!-.)!%.!2+)(+!'2!,(!-,/(!'2!'-8(!62&%'%2.!-.)!'2!-.&3(+!

'2! '$(&(! +(S;(&'&G! '$(! &;&'-%.-,%/%'0! )(6-+'5(.'!)(*%)()! '2!,(!6+2-*'%C(! %.! )(C(/26%.4! %'&!

(Z6(+'%&(!2.!-)-6'-'%2.!-/2.4!&(C(+-/!-Z(&Y!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
[R!EL=K!@c&(-;!-/&2!$-&!-!)(6-+'5(.'!27!(.C%+2.5(.'!-.)!&;&'-%.-,/(!)(C(/265(.'!AI>IIF!+(62+'%.4!'2!'$(!I(6;'0!=$%(7!>Z(*;'%C(!V77%*(+9!
:'!(&'-,/%&$(&!%'&!=E@!62/%*0G!3%'$%.!'$(!7+-5(32+8!27!'$(!k+2;6M&!=E@!62/%*09!
[Q!?.)!+(5-%.()!;.'%/!E(6'(5,(+!RX"^!
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>)0'$&2/'&)0%')%'"#%RX;>>-%X)$*+%109%+'1091$9+%

EL=K!6+2C%)()!-!7%+&'!-.&3(+!'2&DL?==!?*'%2.!"!,(72+(!RX"HG!(&'-,/%&$%.4!-!/%&'!27!-,2;'!"XX!

'(*$.%*-/!)2*;5(.'&!3%'$!(Z6/%*%'!5(.'%2.&!27!*/%5-'(!C-+%-,/(&!'$-'!32;/)!+(S;%+(!+(C%&%2.9!

:'! 3-&! 6-+'! 27! -! '+-.&C(+&-/! &0&'(5-'%*! +(C%(3! 27! &'-.)-+)&! -.)! 4;%)(/%.(&! 2.! '$(! )(&%4.G!

5-%.'(.-.*(!-.)!26(+-'%2.!27!'+-.&62+'!%.7+-&'+;*';+(&9!>Z6(+'&!*/-&&%7%()!'$2&(!&'-.)-+)&!%.!

three groups, “%.!-**2+)-.*(!3%'$!'$(!.(()&!72+!+(C%&%2.!7+25!-!*/%5-'(!*$-.4(!-)-6'-'%2.!

6(+&6(*'%C(Y! '$2&(!3%'$!.2!.(()! 72+! +(C%&%2.p! '$2&(! %.!.(()!27!+(C%&%2.G!-.)! '$2&(!.(()%.4!

52+(!6+(*%&(!%.72+5-'%2.!27!'$(!*/%5-'%*!C-+%-,/(&!-.)!%.)%*-'2+&!%.C2/C()!72+!-&&(&&%.4!'$(%+!

revision needs”[H!A=>@>J?G!RX"T-F9!W23(C(+G!-'!'$(!(.)!27!'$(!6(+%2)!*2C(+()!,0!'$(!6/-.!

ARX""–"TFG!*+%'%*-/!+-%/3-0!&'-.)-+)&!3(+(!%)(.'%7%()!,;'!.2'!0('!;6)-'()!A=k>IIG!RX"TF9&

>Z6(+'&!7+25!EL=K!&;&'-%.-,%/%'0!)(6-+'5(.'!3(+(!+-'$(+!*+%'%*-/!-,2;'!'$%&!6+2*(&&9!:'!3-&!.2'!

'$(!+(C%&%2.!27!.2+5&!-.)!&'-.)-+)&!,0!%'&(/7!'$-'!+-%&()!'$(!*2.*(+.!27!'$(!%.'(+C%(3((&G!,;'!

+-'$(+!'$(!7-*'!'$-'!'$(!+(C%&%2.!6+2*(&&!&('!;6!3-&!-'!'$(!.-'%2.-/!/(C(/!-.)!.2'!'+-.&C(+&-/!

(.2;4$9! ?**2+)%.4! '2! &(C(+-/! %.'(+C%(3((&G! */%5-'(! *$-.4(! 3%//! .2'! <;&'! -77(*'! -! 7(3!

6+2*();+(&!2+!&'-.)-+)&!'$-'!*2;/)!,(!(-&%/0!/%&'()9!:'!3%//!-/&2!$-C(!%56-*'&!-*+2&&!'$(!3$2/(!

+-%/3-0!&0&'(59!#$(!5(+(!/%&'%.4!27!%.&'-.*(&!27!*/%5-'(!6-+-5('(+&!%.!'(*$.%*-/!)2*;5(.'&!%&!

'$(+(72+(!6(+*(%C()!-&! -! &05ptom of a poor understanding of the system’s complexity. It 

-&&;5(&!'$-'!%'!%&!62&&%,/(!'2!)+-3!-!/%.(-+!/%.8!,('3((.!*/%5-'(!%56-*'&!-.)!&'-.)-+)%1-'%2.!

)2*;5(.'&9! :.&'(-)G! 2;+! %.'(+C%(3((&! */-%5()! '$-'! '$(+(! -+(! '$2;&-.)&! 27! %.'(+-*'%2.&!

,('3((.!'$(!*/%5-'(!&0&'(5!-.)!'$(!%.7+-&'+;*';+(!/%7(!*0*/(9!#$(&(!%.'(+-*'%2.&!-+(!.2'!-/3-0&!

formalized. Climate indicators available in the “Jouzel reports[T” are insufficiently tailored!'2!

-//23!'$(!8%.)!27!%.N)(6'$!-.-/0&%&!.(*(&&-+0!'2!6+2C%)(!-!,(''(+!-.&3(+!'2!'$(!S;(&'%2.[[9&

J2+(2C(+G! -! &%4.%7%*-.'! 6-+'! 27! EL=K’s!32+8!2.!.2+5&! -.)! &'-.)-+)&!.23!$-66(.&! -'! '$(!

>;+26(-.!/(C(/G!'$+2;4$!'$(!>;+26(-.!=255%''((!72+!E'-.)-+)%1-'%2.N>;+26(-.!=255%''((!

72+!>/(*'+2'(*$.%*-/!E'-.)-+)%1-'%2.!A=>LN=>L>_>=F9!EL=K!%&!-&&2*%-'()!3%'$!'$(!=>LN=>L>_>=!

4+2;6!32+8%.4!2.!-)-6'-'%2.!27!%.);&'+%-/!&'-.)-+)&!'2!*/%5-'(!*$-.4(9!@(6+(&(.'-'%C(&!27!'$(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
[H! $''6Yqq*/%5-'(N-)-6'9((-9(;+26-9(;q5('-)-'-q*-&(N&';)%(&q-)-6'-'%2.N27N7+(.*$N&'-.)-+)&N72+N)(&%4.N5-%.'(.-.*(N-.)N26(+-'%2.N27N
'+-.&62+'N%.7+-&'+;*';+(&!N!/-&'!-**(&&()!?6+%/!RX"^!
[T!Series of reports on “the climate of France in the 21st century” commissioned to scientists by the French government, (Jouzel et al., 2014) 
A*79!=$-6'(+!RF9!
[[!#$%&!-66(-+()!'2!,(!-!*+%'%*-/!&'%*8%.4!62%.'G!.(C(+!*-//()!%.'2!S;(&'%2.9!L(%'$(+!'$(!-C-%/-,%/%'0!27!7;+'$(+!%.72+5-'%2.!.2+!'$(!62&&%,%/%'0!'2!
)(*%)(!3%'$2;'!%'!AI(&&-%!('!-/9G!RXXUF!3(+(!(Z6/2+()9!
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*256-.0! '228! 6-+'! %.! )+-7'%.4!27! &6(*%7%*! '(*$.%*-/! 4;%)(/%.(&! '$-'! 6+262&(! -! &'(6N,0N&'(6!

-66+2-*$!'2!-))+(&&!*/%5-'(!*$-.4(!%.!-.0!(Z%&'%.4!&'-.)-+)%1-'%2.!6+2*(&&!A=>LN=>L>_>=G!

RX"[F9!EL=K!(Z(*;'%C(&!3(!%.'(+C%(3()!6(+*(%C(!'$%&!/24%*!27!5-%.&'+(-5%.4!*/%5-'(!*$-.4(!

S;(&'%2.&!%.'2!'$(!4(.(+-/!&'-.)-+)%1-'%2.!6+2*(&&!-&!62'(.'%-//0!52+(!+(/(C-.'!-.)!(77%*%(.'9!

>)0'$&2/'&)0%')%'"#%RX;>>-%B/80#$12&8&'5%1++#++*#0'+%

];%/)%.4!2.!-!5('$2)2/240!)(C(/26()!,0!'$(!=>@>J?!A=>@>J?G!RX"T,F!–!'(*$.%*-/!,2)0!27!

'$(! J%.%&'+0! 27! #+-.&62+'! N! '$(! 42C(+.5(.'! $-&! &'+2.4/0! (.*2;+-4()! EL=K! '2! -&&(&&! %'&!

.('32+8!C;/.(+-,%/%'0!'2!7;';+(!*/%5-'(!*$-.4(&9!:.!-!/(''(+!)-'()!n;/0!RTG!RX"\G!'$(!J%.%&'+0!

27! #+-.&62+'! +(S;(&'()! '$-'! EL=K! k(.(+-/! I%+(*'%2.! +(62+'&! -,2;'! '$(! C;/.(+-,%/%'0!

-&&(&&5(.'&!'$-'!$-)!,((.!*2.);*'()9!:'!-/&2!+(S;(&'()!'$-'!-!*2.'-*'N6(+&2.!,(!.25%.-'()!

'2!6-+'%*%6-'(!'2!*+2&&N&(*'2+-/!8.23/()4(!&$-+%.4!(Z(+*%&(&9!V'$(+! %.7+-&'+;*';+(!5-.-4(+&!

(Z6(+%5(.'()!'$%&!5('$2)!2.!/2*-/!(Z-56/(&9!E25(!%.&'-.*(&!-+(!;+,-.!'+-.&62+'&!%.!'$(!*%'0!

27!J-+&(%//(&!A=>@>J?G!RX"\FG!+2-)&!%.!'$(!J()%'(++-.(-.!+(4%2.!AI%+J()G!RX"\F!.2!(Z-56/(!

72+!+-%/3-0&!-&!27!.239!#-%/2+%.4!-.)!%56/(5(.'%.4!'$%&!5('$2)G!7%+&'!)(C(/26()!%.!'$(!+2-)!

*2.'(Z'G!'2!'$(!.-'%2.-/!+-%/3-0!.('32+8!32;/)!+(S;%+(!-!/-+4(!-52;.'!27!32+8!3%'$!)()%*-'()!

+(&2;+*(&9!#$(!DL?==!)%)!.2'!6+2C%)(!&;*$!+(&2;+*(&9!EL=K!@c&(-;!)%)!.2'!'-8(!%'!2.!%'&!23.!

(%'$(+!–!.2'!*2.&%)(+%.4!*/%5-'(!+%&8&!-52.4!'26N6+%2+%'0!%&&;(&!AK%4;+(!QNQF9!?**2+)%.4!'2!EL=K!

(Z6(+'&!3(!%.'(+C%(3()G!-))+(&&%.4!-/+(-)0!%)(.'%7%()!+('+27%''%.4!-.)!5-%.'(.-.*(!.(()&!3%//!

,(!-!7%+&'!&%4.%7%*-.'!&'(6!'23-+)&!-.!%.*+(-&(!+2,;&'.(&&9!!

\(8#K*E#*#D#131!)0%31#F!$$!("#%(#011,3$$#'4((1*,!$>$#

?6-+'!7+25!'$(!DL?==G!EL=K!'26N5-.-4(5(.'!)(*%)()!%.!RX"HN15 to create a transversal “mission” to 

-))+(&&!'$(!&6(*%7%*!+%&8!27!7/22)%.49!_()!,0!'$(!&-7('0!)%C%&%2.G!'$%&!(Z6(+'&N4+2;6!&'-+'()!3%'$!-!,-&%*!

C;/.(+-,%/%'0! -&&(&&5(.'! '2! %)(.'%70! -.)! 6+%2+%'%1(! *+%'%*-/! -+(-&! -.)! %.&'-//-'%2.&9! #$(.G! %'! &('! ;6! -!

6+2*(&&!'2!&;662+'!6+%2+%'%1()!/2*-/!(.'%'%(&!%.!(&'-,/%&$%.4!-.!%.N)(6'$!)%-4.2&%&9!#$(!;/'%5-'(!42-/!3-&!

'2! %)(.'%70! +(/(C-.'!5(-&;+(&! '2!5%'%4-'(! '$(! +%&8!-.)! (&'-,/%&$!,;&%.(&&! *2.'%.;%'0!6/-.&9!#$%&! %&! -!

6+2*(&&! S;%'(! /2.4G! *256/(Z! -.)! *2&'/09! B6! '2! .23G! %'! $-&! .2'! *2.&%)(+()! 7;';+(! */%5-'(! *$-.4(&9!

?**2+)%.4!'2!'$(!5%&&%2.N)%+(*'2+G!'-/8%.4!-,2;'!*/%5-'(!*$-.4(!%&!.2'!'$(!,(&'!-+4;5(.'!'2!6+2C%)(!

%.*(.'%C(&!72+!%55()%-'(!-*'%2.9!#2!52,%/%1(!-*+2&&!'$(!*256-.0G!'$(!5%&&%2.!$-&!72*;&(&!2.!'$(!52&'!

6+(C-%/%.4!-.)!&-/%(.'!(Z%&'%.4!+%&8&Y!7/22)&!3%'$!"X!'2!QX!0(-+&!-.)!7/22)&!3%'$!"XX!0(-+&!+(';+.!6(+%2)&9!!

#$(!4;%)(/%.(&!-+(!)%77(+(.'!72+!.(3!%.7+-&'+;*';+(&9!@(*(.'!4+(-'&!6+2<(*'&!&;*$!-&!.(3!$%4$N&6(()!

/%.(&!2+!5-<2+!(.4%.((+%.4!&'+;*';+(&!$-&!,((.!)(&%4.()!3%'$!7/22)!&-7('0!+(S;%+(5(.'&!*2.&%)(+%.4!

52+(! (Z'+(5(&! (C(.'&!3%'$! +(';+.! 6(+%2)&! 27! "Y"XXX9!J2+(2C(+G! '$(! +(4;/-'%2.! 2.! (.C%+2.5(.'-/!

%56-*'!-&&(&&5(.'&G!+(C%&()!%.!RX"[G!.23!+(S;%+(&!)(&*+%,%.4!'$(! %56-*'&!27!'$(!6+2<(*'!2.!*/%5-'(!

-.)!'$(!6+2<(*'!C;/.(+-,%/%'%(&!'2!*/%5-'(!*$-.4(!A-+'%*/(!@9"RRNT!N!>.C%+2.5(.'-/!=2)(F9!
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A!+&,3#K*K#*#F0%3,!04!%7#<0%,!8#('#$&$%0!"02!4!%7#!$$&3$#'(,#=U?A#BW$30&6#EN.P#

! !

=(&,)3C#Z=U?A#BW$30&6#EN.^2X#*#%,0"$40%!("C#D&%9(,#

@"#EN.P6#=U?A#BW$30&#-,(1&)31#0#<0%3,!04!%7#<0%,!8#%(#!13"%!'7#%93#<($%#,34350"%#$&$%0!"0243#13534(-<3"%#
!$$&3$#0))(,1!"+# %(# !%$# 3<-4(733$#0"1# 38%3,"04# $%0>39(413,$/# @"%3,5!3;$# 0"1# 0"# ("4!"3# $&,537# 0<("+#0#
$0<-43#('#S6RNN#3<-4(733$#0"1#38%3,"04#$%0>39(413,$#1,3;#0#<0%,!8#('#.P#)90443"+3$6#<0--31#04("+# %;(#
08!$C#%93!,#-3,)3!531#!<-(,%0")3#27#3<-4(733$#Z8*08!$X#0"1#38%3,"04#$%0>39(413,$# Z7*08!$X/#L53"#!'#)4!<0%3*
$3)&,!%7#0--30,$#("#%93#<0-6#!%#!$#"(%#0<("+#%93#<($%#!<-(,%0"%#!$$&3$/#e(,>6#)!,)&40%!("#0"1#-3(-43#$0'3%7#
,0">#9!+93$%#!"#%93#4!$%#0"1#$(#)(")3"%,0%3#,3$(&,)3$/##

/0 Towards a “pragmatic” corporate position(

#2!2C(+*25(!'$(! /%5%'-'%2.&!27!'$(!DL?==!2+%4%.-/!7+-5%.4G!EL=K!(Z6-.)()!%'&!32+8!2.!

-)-6'-'%2.!'2!-&6(*'&!2'$(+!'$-.!&'-.)-+)%1-'%2.!-.)!C;/.(+-,%/%'0!-&&(&&5(.'&9!#$(!-66+2-*$!

*$-.4()!-7'(+!'$(!+(/-'%C(!/-*8!27!&;**(&&!27!'$(!IN@?:_!%.%'%-'%C(9!:.&'(-)!27!2+4-.%1%.4!-!$(-C0G!

&0&'(5-'%*!-.)!'+-.&C(+&-/!6+24+-5G!'$(!QI!$-&!-)26'()!-!/%4$'N'2;*$!-66+2-*$9!#$%&!%.'(.)&!

'2!,(!52+(!6+-45-'%*G!'2!'-8(!%.'2!-**2;.'!'$(!+(-/%'0!27!'$(!+-%/3-0!&0&'(5!-.)!*2.'(Z'!-.)!
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'2!/228!72+!&0.(+4%(&!3%'$!2'$(+!*2+62+-'(!6+%2+%'%(&9!=$+%&'%-.!I;,2&'!(Z6/%*%'/0!)(7(.)()!'$%&!

-''%';)(! %.'(+.-//0! -.)! 6;,/%*/0G! 72+! %.&'-.*(! );+%.4! '$(! RX"\! ()%'%2.! 27! '$(! :.'(+.-'%2.-/!

O(-'$(+!-.)!=/%5-'(!K2+;5!%.!D-+%&!AI-;)%(+G!RX"\F: “the issue is to no 2C(+&(//!'$(!'26%*!'2!

maintain credibility for priority actions […]! 3(! $-C(! '2! ,(! &5-+'G! '2! 7%.)! *2N,(.(7%'&! 27!

-)-ptation investments, synergies”.!

:.! RX"TG! */%5-'(! *$-.4(G! %.*/;)%.4! -)-6'-'%2.G! */%5,()! -'! '$(! '26! 27! EL=K! 5-.-4(5(.'!

-4(.)-!%.!'$(!*2.'(Z'!27!=VDR"9!#$(!2+4-.%1-'%2.!27!'$%&!5-<2+!%.'(+.-'%2.-/!*/%5-'(!&;55%'!

%.!D-+%&!)+(3!-''(.'%2.!'2!'$(!-*'%2.&!%56/(5(.'()!,0!-!C-+%('0!27!.2.N&'-'(!-*'2+&9!?&!6-+'!27!

'$%&!525(.';5G!EL=K!&('N;6!%.'(+.-/!32+8%.4!4+2;6&!'2!*+(-'(!23.(+&$%6!27!*/%5-'(!%&&;(&!

-*+2&&! '$(! 2+4-.%1-'%2.9! ?! 32+8%.4N4+2;6G! *$-%+()! ,0! ?/-%.! a;%.('! N! I(6;'0! =>V! 27! EL=K!

@c&(-;!N!72*;&()!2.!+(&%/%(.*(!-.)!-)-6'-'%2.9!:'!)%)!.2'!+(/(-&(!-.0!6;,/%*!*255;.%*-'%2.!

,;'!&'+2.4/0!*2.'+%,;'()!'2!&$-6(!*;++(.'!EL=K!)2*'+%.(!2.!'$%&!'26%*9!J2&'!27!'$(!%.)%C%);-/&!

3(!%.'(+C%(3()!%.!'$(!*256-.0!$(-+)!-,2;'!2+!6-+'%*%6-'()!'2!'$%&!4+2;6!-.)!5(.'%2.()!%'9!

K+25!'$%&!6-+'%*%6-'%2.G!'$(0!'228!$25(!&(C(+-/!8(0!5(&&-4(&!-//!42%.4!%.!'$(!&-5(!)%+(*'%2.!

27! -! +(%.&;+%.4G! 6+;)(.'! A(949! */%5-'(! +(&%/%(.*(! 72+! .(3! (S;%65(.'FG! .2.N&'-.)N-/2.(!

-66+2-*$! '2! -)-6'-'%2.Y! EL=K! &$2;/)! 52C(! 72+3-+)! 2.! -)-6'-'%2.! ,;'! *226(+-'%.4! 3%'$!

(Z'(+.-/!6-+'.(+&!A%9(9!-)-6'-'%2.!%&!-!'$(5(!72+!*226(+-'%2.G!.2'!*256('%'%2.FG!!

K2//23%.4!'$%&!4+2;6G!-.)!'2!&'+;*';+(!'$(!8.23/()4(!'$-'!-/+(-)0!(Z%&'!-*+2&&!'$(!*256-.0G!

EL=K!@c&(-;!An(-.N=/-;)(!_-++%(;G!)(6;'0!=>V!72+!#+-77%*!J-.-4(5(.'F!-.)!EL=K!J2,%/%'c&!

A?/-%.! j+-82C%'*$G! #+-.&%/%(.! )%+(*'2+F! *255%&&%2.()! %.N)(6'$! &';)%(&! '2! -! &6(*%-/%1()!

*2.&;/'-.*0!7%+5!*-//()!=-+,2.(!H[\!AI;,2&'G!RX"\F9!#$(!7%+&'!&';)0!-%5()!-'!5-8%.4!-!6+(*%&(!

%.C(.'2+0!27!'$(!%.72+5-'%2.!-C-%/-,/(!%.'(+.-//0G!'$(.!'2!6+262&(!-!5('$2)!72+!-&&(&&%.4!-.)!

52.%'2+%.4!'$(!*/%5-'(!%56-*'&!2.!EL=K!-*'%C%'%(&9!#$(!2,<(*'%C(!3-&!'2!6+262&(!6(+72+5-.*(!

%.)%*-'2+&! AjD:&F! +(/(C-.'! 72+! )(*%&%2.N5-8%.49! #$(! &(*2.)! &';)0! -%5()! -'! 5-8%.4!

+(*255(.)-'%2.&!'2!-.'%*%6-'(!-.)!5-.-4(!*/%5-'(N+(/-'()!+%&8&!72+!+(4%2.-/!+-%/3-0!'+-.&%'!

%.!'$(!@43*13*A,0")3#B3+!("/!!

=2.&;/'-.'&! *2.);*'%.4! '$%&! 32+8! 7%+&'! $-)! '2! /2*-/%1(! -.)! 4-'$(+! )-'-! -C-%/-,/(! %.! EL=K!

%.72+5-'%2.!&0&'(5&!'2!*$-+-*'(+%1(!'$(!+(/-'%2.&$%6&!,('3((.!3(-'$(+!6-+-5('(+&!-.)!'$(!

+-%/3-0!&0&'(59!#$%&!3-&!.2'!-.!(-&0!'-&8!-&!SNCF’s 8.23/()4(!%&!C-&'!,;'!$-+)/0!72+5-/%1()!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
[\!$''6Yqq3339*-+,2.(H9*25qP/-.4x(.!–!/-&'!-**(&&()!?6+%/!RX"^!
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-.)!*(.'+-/%1()9!#$%&!8.23/()4(!%&!+-'$(+!(5,2)%()!,0!(Z6(+'&!3$2!32+8!72+!'$(!2+4-.%1-'%2.9!

J2+(2C(+G! (Z%&'%.4! )-'-,-&(&! –! &;*$! -&! ]@>W?#[^! N! $-C(! .2'! ,((.! )(&%4.()! '2! *256;'(!

*2++(/-'%2.&!,('3((.!+-%/3-0!6(+72+5-.*(!-.)!3(-'$(+!*2.)%'%2.&9!?&!-! +(&;/'G!2.(!27! '$(!

5-<2+! 7%.-/! =-+,2.(! H! +(*255(.)-'%2.&! 3-&! '2! %56+2C(! '$(!52.%'2+%.4! &0&'(5! '2! -//23!

better analysis and increase performance management in the future: “transversal 

+(*255(.)-'%2.&Y!-)-6'%.4!2+!*256/(5(.'%.4!'2!'$(!.25(.*/-';+(!27!'$(!]@>W?#!)-'-,-&(!

'2!,(''(+!+(7/(*'!(C(.'&!);(!'2!3(-'$(+!$-1-+)&p!%56+2C%.4!'$(!3(-'$(+!%.)%*-'2+&!6+2C%)()!

in the France Weather History”. !

?//!27! '$(!-*'%2.&!)(&*+%,()!-,2C(!*2.'+%,;'()! '2!&$-6(!-.! %.'(+.-/! 62/%*0!-.)!-!*2+62+-'(!

)%&*2;+&(! 2.! -)-6'-'%2.! '2! */%5-'(! *$-.4(9! :.! -))%'%2.! '2! '$(! 6+-45-'%&5!3(!5(.'%2.()!
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Z0X#U3%;(,>#B0!4#“=%,0%3+!)#5!$!("#0"1#outcomes for enhancing resilience of the railway”#

!

(b) Network Rail’s “four pillars of resilience”#
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A!+&,3#K*R#*#=),33"$9(%#',(<#%93#;30%93,*10%0#-(,%04#-,(5!131#%(#=U?A#27#FW%W(*A,0")3#
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=(&,)3C#=U?A#

@%#-,(5!13$#0#1!,3)%#0))3$$#%(#.N#;30%93,#50,!0243$#0<("+#;9!)9#0!,#0"1#+,(&"1#%3<-3,0%&,3$6#13;#-(!"%6#
97+,(<3%,76#;!"1#$-331#0"1#1!,3)%!("#(,#,0!"'044/#\(%9#(2$3,50%!("$#0"1#TE96#S^96#ES9#%93"#9(&,47#'(,3)0$%$#
0,3#050!40243#'(,#30)9#R><#$3)%ion of the network (7600 points). A record is made every 5’. Many uses work 
;!%9#10!47#(,#9(&,47#053,0+3$#0"1#$-3)!'!)#011!%!("04#!"1!)0%(,$#0,3#-,(5!131#Z3/+/#'(,#'!,3#,!$>$X/##
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“D"1# 7(&6# ;90%# 0,3# 7(&# 1(!"+# '(,# )4!<0%3?”# -3-+)()! -! 6+2<(*'! *-//()! :JD@>EEvK! 3$%*$!

proposed to “develop a meteorology and climate engineering for performance, resilience, 

expertise and monitoring of the railway system”. :JD@>EEvK!$-&!$(/6()! '2! *2.&'%';'(! '$%&!

%.72+5-/!.('32+8!27!(Z6(+'&!3%'$!+(6+(&(.'-'%C(&!-//!-*+2&&!EL=K!J2,%/%'c&!-.)!@c&(-;Y!

“Knowledge or expertise on the impacts of weather/climate phenomena on security 

:*,+"$$"+4'*,O& *%+H'2N& 'J%2"+4'*O& +2"*,4+& 'J+404M"+4'*O& H'2N& '28"*4M"+4'*O& I/0"*&

2%,'/2)%,<<<&4,&'*$7&J"2+4"$$7&)'*+2'$$%;<&A%(4*4*8&4*('20"+4'*&*%%;,O&"*;&"$%2+&'2&R484$"*)%&

+I2%,I'$;,&4,&"&,/#S%)+4R%&%9%2)4,%&)'0#4*4*8&('20"$&N*'H$%;8%O&,N4$$,&"*;&%9J%24%*)%&'(&

2"4$H"7&"*;&)$40"+%&J2'(%,,4'*"$<&&

b'$$'H4*8P/J&H4+I& +I%& *%H&H%"+I%2& Y'*R%*+4'*O&H%& *%%;& +'& ,%++$%& "*& ")+/"$&H%"+I%2P

%*84*%%24*8&"JJ2'")I&4*&'2;%2&+'&0/+/"$4M%&"*;&)''2;4*"+%&@DYb&4*('20"+4'*&*%%;,&"*;&

,'& +'& J2'(%,,4'*"$4M%& +I%& 2%$"+4'*,I4J& #%+H%%*&H%"+I%2& '2& )$40"+%& %9J%2+,& "*;& 2"4$H"7&

%9J%2+,<&?&#%++%2k)$%"2%2&;%(4*4+4'*&'(&'/2&2%f/42%0%*+,&H'/$;&4*)2%",%&+I%&2%$%R"*)%&'(&

'/2& J"2+*%2Q,& 2%,J'*,%& "*;& +I%2%('2%& $'H%2& +I%& (4*"$& )',+& '(& 4*('20"+4'*& J2'R4,4'*<&

-%$%R"*+&)'*,'$4;"+%;&H%"+I%2&"*;&)$40"+%&4*('20"+4'*&H'/$;&J2'R4;%&"&,'$4;&2%(%2%*)%&

,+"+%&'(&+I%&)/22%*+& 40J")+,&'(&H%"+I%2&(")+'2,&'*&+I%&2"4$H"7&,7,+%0<& :+&H'/$;&I%$J&+'&

04+48"+%&+I',%&40J")+,&'*&+I%&J2';/)+4'*O&0"4*+%*"*)%&"*;&0"*"8%0%*+&'(&+I%&,7,+%0<&
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:+&H'/$;&%*"#$%&+'&"*+4)4J"+%&)I"*8%,&4*&+I%&;%,48*&'(&(/+/2%&4*(2",+2/)+/2%,O&2'$$4*8P,+')N&

"*;&'28"*4M"+4'*"$&J$"*,&#/4$;4*8&'*&+I%&;%,)24J+4'*&'(&+I%&)'04*8&)$40"+%&%R'$/+4'*,&#7&

the IPCC”. &

C2484*"$&J2%,%*+"+4'*&'(&:K^-B@@hb&",&'*%&'(&+I%&]&$"/2%"+%&'/+&'(&[dU&4;%",&J2'J',%;&+'&

the internal challenge: “[)7%')%*&'&:1'#%)$%10'&(&31'#%(8&*1'#%("10:#%&0%)/$%2/+&0#++?”&

J-.0!%.%'%-'%C(&!'2!C-/;(!'$(!)-'-!-*S;%+()!7+25!Jc'c2NK+-.*(!-+2&(!7+25!'$%&!6+2*(&&!-52.4!

3$%*$! &';)%(&! -.)! )(*%&%2.N&;662+'! '22/&9! #$(0! -//! -)26'! -! C;/.(+-,%/%'0! 7%+&'! -66+2-*$G!

72*;&%.4! 2.! -)-6'-'%2.! '2! *;++(.'! */%5-'(! ,(72+(! 7;';+(! *$-.4(&! AIc62;(&G! RX"\*F9! #$(0!

%56/%*%'/0! 2+! (Z6/%*%'/0! -&&;5(! '$-'! +();*%.4! '2)-0! C;/.(+-,%/%'0! %&! '$(! 7%+&'! &'(6! '2!5-.-4(!

7;';+(!*/%5-'(!+%&8&9!!

H'/9&#+% ,)(/+&0:% )0% $#81'&)0+"&3+% 2#'7##0% ()*3)0#0'+% ),% '"#% $1&8715% 109% 7#1'"#$% )$%

(8&*1'#G%%

#$(!L"+!"33,!"+#0"1#J,(H3)%$!)(6-+'5(.'!(&6(*%-//0!*2.);*'()!&(C(+-/!-.-/0&(&!3%'$!-!72*;&!

2.!$0)+2/24%*-/!-&6(*'&G!(949Y!

N An “Evolution of risk of flooding for the LanguedocNRoussillon Infrapôle (2017)”;!

N ?!32+8!%.!6+24+(&&!2.!$(-C0!+-%.&!-.)!5;)&/%)(&!ARX"\N"^Fp!

N k:E!-66+2-*$(&!'2!%56+2C(!'$(!;.)(+&'-.)%.4!27!'$(!&6-'%2'(562+-/!)0.-5%*&!27!'$(!

.-';+-/!+%&8&!A-!D$I!'$(&%&!&;662+'()!,0!EL=K!(&6(*%-//0!-66/%()!'$%&!'06(!27!'(*$.%S;(&!

'2!$%&'2+%*!7/22)&!2.!'$(!+-%/3-0!.('32+8!AE-%.'NJ-+*G!RX"QFF\"p!!

N ?!+%&8!-.-/0&%&!72+!+-%/!'+-77%*!27!$%4$!&6(()!/%.(!)+-%.!2C(+7/23!AD-5&!=-62**%2.%!('!-/9G!

RX"TF9!!

#$(+(!-/&2!-+(!-!7(3!(Z-56/(&!%.'(.)%.4!'2!-&&(&&!'$(!(*2.25%*!%56-*'&!27!3(-'$(+!2.!*2&'&!

of operations: e.g. “Incorporating weather conditions into railway infrastructure costN

functions” A]+;&*2/%G!RX"[F9!!

#$(&(!(Z-56/(&!&$23!'$-'G!(C(.!7+25!-!'(*$.%*-/!6(+&6(*'%C(G!6+2C%)%.4!-!+2,;&'!-.-/0&%&!27!

'$(!+(/-'%2.&$%6!,('3((.!+-%/3-0!-.)!3(-'$(+!%&!&'%//!-!*$-//(.4(!72+!(Z6(+'&9!:'!+-%&(&!%&&;(&!27!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
\"!#$%&!&';)0!(Z6/2+(&!'$(!,(.(7%'&!27!-!4(25-'%*&!Ak:EF!-66+2-*$!'2!%56+2C(!8.23/()4(!-,2;'!7/22)!+%&8&!72+!'$(!+-%/3-0!.('32+89!:'!6+2C%)(&!
)(&*+%6'%2.&!-.)!+(6+(&(.'-'%2.&!27!6-&'!7/22)!(6%&2)(&!3%'$!)('-%/()!*$+2.2/24%(&!27!'$(!(C(.'&!-.)!$23!'$(0!3(+(!5-.-4()9!#$(!6;+62&(!
%&!'2!&'+(.4'$(.!'$(!%.&'%';'%2.-/!5(52+0!%.!2+)(+!'2!5-%.&'+(-5!'$(!*;/';+(!27!+%&8!3%'$%.!'$(!*256-.09!?'!'$(!525(.'G!%'!%& !%.)(()!C(+0!
$-+)!'2!;.)(+&'-.)!-.)!*256-+(!%.)%C%);-/!3(-'$(+!(C(.'&!,(*-;&(!'$(!+(/(C-.'!*%+*;5&'-.*(&!-+(!.2'!&0&'(5-'%*-//0!+(*2+)()G!(&6(*%-//0!
3$(.!'$(!)-5-4(&!-+(!.2'!(Z*(6'%2.-/!AD-5&N=-62**%2.%!('!-/9G!RX"QF9!!
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!

)-'-!-C-%/-,%/%'0G!*256-'%,%/%'0!-.)!*2.&%&'(.*0!-.)!.(*(&&%'-'(&!-!/2.4!32+8G!(C(.!72+!+-%/3-0!

(Z6(+'&G!'2!)(-/!3%'$!'$(!5;/'%7-*'2+%-/!.-';+(!27!'$(!%&&;(&!-'!&'-8(9!

Q))8+%9#4#8)3*#0'%')%+/33)$'%9#(&+&)0P*16&0:G%

=/-&&%*-/!5-.-4(5(.'!'22/&!$-C(!,((.!(Z%&'%.4!72+!5-.0!0(-+&!'2!&;662+'!+2;'%.(!)(*%&%2.N

5-8%.4! ,-&()! 2.! '$(! 3(-'$(+! *2.)%'%2.&9! K2+! %.&'-.*(G! (56%+%*-/! '-,/(&! *2..(*'%.4! -%+N

'(56(+-';+(&!3%'$!+-%/N'(56(+-';+(&!$-&!$(/6()!72+!)(*-)(&!'2!)(*%)(!3$(.!'2!&'-+'!$(-'N

inspections. Since 2010, the “PreviNneige” model provides information to adapt trains’ speed 

'2!5%.%5%1(!)-5-4(&!2.!4/-&&(&!%.!*-&(!27!-**;5;/-'%2.!27!&.23!2.!'$(!'+-*8&9!#$-.8&!'2!'$(!

(.+%*$()!3(-'$(+N%.72+5-'%2.G! '$2&(! '22/&!3(+(! %56+2C()G! -.)! .(3! '22/&! (5(+4()9! #$(0!

,;%/)! 2.! '$(! 62&&%,%/%'0! '2! (&'-,/%&$! +2,;&'! &'-'%&'%*-/! +(/-'%2.&$%6&! '2! +(6/-*(! '$(! 72+5(+!

-66+2Z%5-'%2.&Y!(949!!

N “J+13”: to anticipate railN'(56(+-';+(!,-&()!2.!3(-'$(+!72+(*-&'!–!;&(7;/!'2!&*$();/(!

5-%.'(.-.*(!A%.&6(*'%2.&G!('*9Fp!

N “D+c)%*'(;+”:! '2!52)(/! '$(! +%&8! 27! *2.);*'%.4! &25(!$(-C0!5-%.'(.-.*(!26(+-'%2.&!

)(6(.)%.4!2.!3(-'$(+!*2.)%'%2.&!,0!*256;'%.4! '$(! +(/-'%2.&$%6!,('3((.!2,&(+C()!

-.25-/%(&!%.!'$(!6-&'!-.)!'$+((!*+%'%*-/!-'52&6$(+%*!6-+-5('(+&9!

N “Déclencheur”Y!'2!+(6/-*(!'$(!'-,/(&!;&()!'2!)(*%)(!3$(.!'2!*2.);*'!$(-'N%.&6(*'%2.&9!

:'! -%5&! -'! +();*%.4! '$(! .;5,(+! 27! .2.N;&(7;/! %.&6(*'%2.&! *2.);*'()! -.)! ;&(7;/!

%.&6(*'%2.&!.2'!*2.);*'()9!

J2&'!27!'$(!(Z6(+'&!%.C2/C()!%.!'$2&(!%.%'%-'%C(&!'2/)!;&!'$(0!32;/)!/%8(!'2!52C(!72+3-+)!7+25!

*;++(.'!3(-'$(+!'2!7;';+(!*/%5-'(9!:.!2+)(+!'2!)2!&2!'$(0!32;/)!/%8(!'2!-))+(&&!S;(&'%2.&!&;*$!

as: “1(#;3#13%3)%#)90"+!"+*trends in weather records over time?”; “Can we explain observed 

changes and trace their implications? “; “will future extreme event be#similar to past ones?”, 

“Can we stress*%3$%#%93#,340%!("$9!-#;3#3$%024!$931#23%;33"#,0!4;07#0"1#;30%93,#;!%9#'&%&,3#

)4!<0%3# $)3"0,!($f\R”. #$(! 2C(+-//! %)(-! %&! 7%+&'! '2! %56+2C(! 2;+! ;.)(+&'-.)%.4! 27! *;++(.'!

C;/.(+-,%/%'0G!'$(.!'2!-&&(&&!$23!'$(!&0&'(5!5-0!+(-*'!'2!*/%5-'(!*$-.4(&9!#$%&!-66(-+&!-&!

7%+&'! &'(6&! '23-+)&! -.! -*'%C(! 5-.-4(5(.'! 27! '$(! +(/-'%2.&$%6&! ,('3((.! '$(! +-%/3-0! -.)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
\R!This approach was proposed as a follow up study to the “Evolution of risk of flooding for the!_-.4;()2*NRoussillon Infrapôle” but not (yet) 
-66+2C()9!!
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*/%5-'(!&0&'(5&9!#$%&!&'(6!%&!-/+(-)0!.2'!'+%C%-/!-&!'$(+(!%&!.2!6+(N(Z%&'%.4!5-'(+%-/!2+!)-'-!A2.(!

)%)!.2'!52.%'2+!3$-'!3-&!&((.!-&!&'-,/(F9!

These initiatives are also consistent with the “performance” narrative we described in the 

6+(C%2;&!&(*'%2.9!#$(0!*2.C(+4(!3%'$!5-<2+!)(C(/265(.'&!$-66(.%.4!%.!'$(!*256-.0!/%8(!'$(!

*+(-'%2.!27!-!.(3!)(6-+'5(.'!%.!RX"H!'2!)(-/!3%'$!)%4%'-/!'+-.&72+5-'%2.&!-'!'$(!4+2;6!/(C(/\Q9!

This direction is hosting the weather convention and in charge of “scalingN;6!3(-'$(+N+(/-'()!

innovations to improve business processes.”!

“Improving our capacity to correlate data becomes more and more important, especially 

H4+I&+I%&;%R%$'J0%*+&'(&J%2('20"*)%&0"*"8%0%*+&,7,+%0,`[&$4N%&+I%&'*%,&4*&/,%&4*&+I%&

FL& '2& D'2+I%2*& B/2'J%<& D%H& 8/"2"*+7& %*8"8%0%*+,& H4+I& +2"R%$%2,& #",%;& '*& ;%$"7,&

0"+%24"$4M%&+I%&)'22%$"+4'*&#%+H%%*&04*/+%,&'(&;%$"7,&"*;&%/2',<&=%&*%%;&+'&#%&"#$%&+'&

"))/2"+%$7&"++24#/+%&+I%&)"/,%,&'(&;%$"7,&+'&"++24#/+%&+I%&)',+,<&b4(+%%*&7%"2,&"8'& 4+&H",&

4*)'*)%4R"#$%& +'& )'0J/+%& ,/)I& )'22%$"+4'*,j& 4+& *'H& #%)'0%,& J',,4#$%& H4+I& *%H&

technologies.” Quote from an interview, SNCF Réseau&

/0 82(-2&)>:3","(-2,"%"##">"2,(:%)&"##(

>Z%&'%.4!-)-6'-'%2.!%.%'%-'%C(&!-+(!&'%//!32+8!%.!6+24+(&&G!%.C2/C%.4!-!7(3!)+%C%.4!6(+&2.&!%.!

'$(!2+4-.%1-'%2.9!?&!%..2C-'%C(!6+262&%'%2.&G!'$(0!&'%//!$-C(!'2!,;%/)!-!.('32+8!27!-//%(&!&'+2.4!

(.2;4$!'2!6+2);*(!6+272;.)!'+-.&72+5-'%2.&!A?8+%*$!('!-/9G!"U^^F9!#$(!*-6-*%'0!'2!52C(!'2!

'$(!.(Z'!6$-&(&!-.)!'2!52,%/%1(!+(&2;+*(&!'2!*2.&%)(+!7;';+(!*$-.4(&!%&!.2'!4;-+-.'(()9!!

The “SYNAPSE” ExpertsP\$)/3%)0%(8&*1'#%1913'1'&)0%%

:.! RX"\G! -! ,+2-)(+! 32+8%.4N4+2;6! 2.! */%5-'(! -)-6'-'%2.! 3-&! /-;.*$()! %.! '$(! EvL?DE>!

L('32+89! EvL?DE>! %&! '$(! %.'(+.-/! *255;.%'0! 27! EL=K!(Z6(+'&! *+(-'()! %.! RX"X9! :.! RX"HG! %'!

4-'$(+()!52+(!'$-.!RXX!%.N$2;&(!(Z6(+'&!-+2;.)!'+-.&C(+&-/!'26%*&9!EvL?DE>!(Z6(+'&!*255%'!

'2!6-+'%*%6-'%.4! %.!'$(!)(C(/265(.'!-.)!&;&'-%.-,%/%'0!27!&'+-'(4%*!&8%//&!72+!'$(!4+2;69!#$(0!

-/&2! '-8(! 6-+'! '2! '$(! *2.&'+;*'%2.! -.)! %56/(5(.'-'%2.! 27! '$(! %..2C-'%2.! -.)! +(&(-+*$!

6+24+-5&9!#$(!*256-.0!C-/;(&!'$(%+!*2.'+%,;'%2.!,0!4%C%.4!'$(5!-**(&&!'2!&6(*%7%*!'+-%.%.4G!

$%4$N/(C(/!*2.7(+(.*(&G!-!&;55(+!;.%C(+&%'0!2+!(C(.!7%.-.*%-/!,2.;&(&9!>C(+0!0(-+G!-!&6(*%-/!

*255%&&%2.! *2562&()! 27! EL=KM&! &*%(.'%7%*G! '(*$.%*-/! -.)! W@! +(6+(&(.'-'%C(&G! &(/(*'! .(3!

(.'+-.'&!%.!'$(!.('32+89!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
\Q!$''6&Yqq3339)%4%'-/9&.*79*25q'+-.&72+5-'%2.N.;5(+%S;(!N!/-&'!-**(&&()!n;.(!RX"^!
\H!$''6&Yqq3339&.*7N+(&(-;97+q7+q-**(&N+(&(-;N7(++(q,2%'(N2;'%/&q&0&'(5(N-5(/%2+-'%2.N6(+72+5-.*(&!N!/-&'!-**(&&()!n;.(!RX"^!
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J-.0!27!'$(!(Z6(+'&!%.C2/C()!%.!:JD@>EEvK#-/&2!,(/2.4!'2!'$(!32+8%.4!4+2;6!2.!-)-6'-'%2.!

*+(-'()!-&!6-+'!27! '$(!EvL?DE>!&;&'-%.-,%/%'0!*/;&'(+9!L(C(+'$(/(&&G! %'! %&!26(.()! '2! (Z6(+'&!

7+25!2'$(+!*/;&'(+&!-*+2&&!'$(!*256-.0!AEL=K!@c&(-;!-.)!EL=K!J2,%/%'c&F9!:'!72&'(+&!*2//(*'%C(!

32+8!2.!8.23/()4(!)(C(/265(.'!2.!2.42%.4!*/%5-'(N+(/-'()!*$-.4(&!-.)!'$(!C;/.(+-,%/%'%(&!

27!'$(!+-%/3-0!&0&'(5p!'$(!-&&(&&5(.'!27!*/%5-'(N+(/-'()!+%&8&!72+!'$(!*256-.0p!-)-6'-'%2.!

-*'%2.&p!5-%.&'+(-5%.4!27!-)-6'-'%2.!%.!%.7+-&'+;*';+(!)(&%4.9!#$(&(!2,<(*'%C(&!+(7/(*'!'$(!3%//!

'2!*+(-'(!525(.';5!-52.4!(Z6(+'&!*;++(.'/0!32+8%.4!2.!'$(!C(+0!7%+&'!&'-4(&!27!-)-6'-'%2.9!!

#$(! 2+%4%.-/! 6+(&(.'-'%2.! 27! '$%&! 32+8%.4N4+2;6! –! -.%5-'()! ,0! '$+((! 6(+&2.&! 7+25! EL=K!

@c&(-;! AO2+8!i!J-%.'(.-.*(! )(6-+'5(.'F! -.)!J2,%/%'c&! N! -..2;.*()! &(C(+-/! 2,<(*'%C(&G!

72*;&%.4!2.!%.72+5-'%2.!7/23!-.)!8.23/()4(!5-.-4(5(.'Y!

N “@/JJ'2+4*8&+I%&)'0J"*7&+'&#/4$;&"*&";"J+"+4'*&,+2"+%87&"*;&";;2%,,&%9+%2*"$&2%f/%,+,j&

N A%+%)+4*8&H%"NP,48*"$,&4*&,')4"$O&J'$4+4)"$&%)'*'04)&(4%$;,j&

N C28"*4M4*8& "& ,)4%*+4(4)& "*;& +%)I*'$'84)"$& H"+)I& +'& ,/JJ'2+& @DYb& 4*& 40J$%0%*+4*8& 4+,&

";"J+"+4'*&,+2"+%87j&

N b',+%24*8&N*'H$%;8%&"*;&(%%;#")N&,I"24*8&")2',,&+I%&'28"*4M"+4'*&"*;&J2'R4;4*8&/,%(/$&

4*('20"+4'*&+'&0"*"8%2,”<&&

W23(C(+G!'$(!4+2;6!%&!.2'!5-.)-'()!'2!)(7%.(!'$(!*2+62+-'(!-)-6'-'%2.!&'+-'(409!!

#$(!4+2;6!6/-.&!'2!$2/)!7%C(!5(('%.4&!(C(+0!0(-+9!#$(!7%+&'!2.(!'228!6/-*(!2.!n;.(!RRG!RX"\p!

'$(!&(*2.)!2.!E(6'(5,(+!R\!-.)!'$(!'$%+)!2.(!2.!K(,+;-+0!"G!RX"^9!O(!-''(.)()!'$(&(!'$+((!

&(&&%2.&9!>-*$!2.(! /-&'!72+!-,2;'! 72;+!$2;+&!-.)!4-'$(+()!,('3((.!"X!-.)!"T!6-+'%*%6-.'&!

A-,2;'!RX!6(26/(!2.!'$(!5-%/%.4!/%&'F9!E25(!27!'$(5!-''(.)()!-//!'$(!&(&&%2.&G!2'$(+!2./0!*-5(!

'2!2.(!2+!'329!?7'(+!(-*$!5(('%.4G!'$(!2+4-.%1(+&!3+%'(!-.)!*%+*;/-'(!-!,+%(7!+(*-69!?!*2552.!

=90,3-(!"%#2.!'$(!:.'+-.('!-/&2!(.-,/(!)2*;5(.'&!&$-+%.49!

I;+%.4!'$2&(!&(&&%2.&G!-!/2'!27!%.72+5-'%2.!3-&!(Z*$-.4()9!O(!72+!%.&'-.*(!$-)!6+(&(.'-'%2.&!

2.Y! '$(! '32! &';)%(&! *2.);*'()! ,0! =-+,2.(! H! )(&*+%,()! (-+/%(+p! '$(! 2.42%.4! 32+8! 27! '$(!

'+-.&C(+&-/!5%&&%2.!2.!7/22)&p!'$(!DL?==p!&';)%(&!*2.);*'()!,0!'$(!>.4%.((+%.4!)(6-+'5(.'p!

'$(! O(-'$(+N&(+C%*(! *2.C(.'%2.! -.)! :JD@>EEvKp! 6%(*(&! 27! ,(.*$5-+8! -,2;'! -)-6'-'%2.!

%.%'%-'%C(&! *2.);*'()! ,0! +-%/3-0! *256-.%(&! %.! 2'$(+! *2;.'+%(&p! .-'%2.-/! -.)! %.'(+.-'%2.-/!

*2.&2+'%;5!-.)!6+2<(*'&!EL=K!%&!%.C2/C()!%.G!&;*$!-&!@-%/(.%;5\Tp!%.&;+-.*(!-.)!7/22)N+%&8!72+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
\T!$''6Yqq+-%/(.%;59(;q7+q!N!/-&'!-**(&&()!?6+%/!RX"^!
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EL=Kp!7;';+(!32+8!-.)!6(+&6(*'%C(&!72+!-)-6'-'%2.!A72+!%.&'-.*(!-!4;%)()!%..2C-'%2.!6+2*(&&!

'$-'!'$(!5-%.'(.-.*(!)(6-+'5(.'!27!EL=K!@c&(-;!%&!6/-..%.4!'2!/-;.*$!%.!V*'2,(+!RX"^F9!

O$%/(G! '$+2;4$! 2;+! %.'(+C%(3&G! 3(! 8.(3! -,2;'! 52&'! 27! '$(&(! %.%'%-'%C(&G! 52&'! 27! '$(!

participants often heard about the other’s work 72+!'$(!C(+0!7%+&'!'%5(!&$23%.4!'$-'!'$(!.(()!

27!-.!%56+2C()!7/23!27!%.72+5-'%2.!%.!+(-/!9!V;'!27!'$(&(!)%&*;&&%2.&G!&25(!8(0!5(&&-4(&!$-C(!

(5(+4()9!D-+'%*%6-.'&!72+!%.&'-.*(!.2'()!'$(!6+(C-/(.*(!27!%.7+-&'+;*';+(N+(/-'()!%&&;(&!2C(+!

52,%/%'0N+(/-'()! %&&;(&G! (C(.! %7! EL=K! J2,%/%'c&! 3-&! -*'%C(/0! +(6+(&(.'()9! #$(0! &$-+()! -!

*2552.!)(&*+%6'%2.!27!'$(!+-%/3-0!&0&'(5!-&!-!*256/(Z!&2*%2N'(*$.%*-/!&0&'(5!3(//!8.23.!,0!

EL=K!(Z6(+'&!,;'!.2'!3(//!;.)(+&'22)!,0!(Z'(+.-/!&'-8($2/)(+&9!#$(0!-4+(()!2.!-!*2552.!

)%-4.2&%&!27!(Z%&'%.4!,-++%(+&!'2!-)-6'-'%2.!3$%*$!%.*/;)(&!'$(!/-*8!27!)()%*-'()N+(&2;+*(&!-.)!

&'+-'(4%*!&;662+'!2+!*;/';+-/!2,&'-*/(&!'2!6+26(+/0!;&(!(Z%&'%.4!)-'-9!

J-.0! 6-+'%*%6-.'&! '2! '$(! 4+2;6! -+(! +(-//0! *2.*(+.()! ,0! */%5-'(! *$-.4(! -.)! 6(+*(%C(!

'$(5&(/C(&! -&! 7+2.trunners. They are sorts of “gatekeepers” or knowledge brokers AW--&G!

RX"Tp!#;&$5-.!i!j-'1G!RX"TF9!W23(C(+G!-//!27!'$(5!-+(!(Z6(+'&!-.)!.2'!)(*%&%2.N5-8(+&9!>C(.!

%7!'$(0!-+(!/228%.4!72+!-+4;5(.'&!–!(&6(*%-//0!(*2.25%*!(/(5(.'&!N!'2!7%.)!&62.&2+&!-52.4!'26!

5-.-4(+&!'2!52C(!72+3-+)!2.!-)-6'-'%2.G!'$(%+!6+%2+%'0!%7!'2!5%'%4-'(!'$(!+%&8&!-.)!26'%5%1(!

$23!'$(!&0&'(5!%&!7;.*'%2.%.4G!.2'!'2!'+-.&72+5!%'9!

YCDY6F@:CD&Cb&!>B&Y>?^!B-a&?&!-FB&YCDYB-DO&DC!&?&@!-?!Bi:Y&^-:C-:!h&

#$%&!*$-6'(+!$-&!(Z6/2+()!3$(+(!-.)!$23!EL=K!+-%&(&!-)-6'-'%2.!%&&;(&!-'!-!*2+62+-'(!

/(C(/9!#$%&!7%+&'!&(+%(&!27!2,&(+C-'%2.&!/()!'2!-!*/(-+!*2.*/;&%2.!+(4-+)%.4!$23!EL=K!%&!*;++(.'/0!

7+-5%.4! -)-6'-'%2.! '2! */%5-'(! *$-.4(9! J-.0! (Z6(+'&! %.! '$(! *256-.0! –! 7+25! '(*$.%*-/!

&6(*%-/%&'&!'2!'26N5-.-4(+&!–!-+(!-3-+(!27!'$(!%&&;(!-.)!)2!.2'!*2.'(&'!%'&!C(+-*%'09!W23(C(+G!

-&!&$23.!,0!IN@?:_G!'+-.&/-'%.4!'$%&!-3-+(.(&&! %.!)(*%&%2.N5-8%.4! %&!.2'!-!&'+-%4$'72+3-+)G!

“oneNshot” process9! =(.'+-/%1()! '26N)23.! -66+2-*$(&! )%)! .2'! 6+2C(! C(+0! (77(*'%C(9!

?)-6'-'%2.!'-8(&!'%5(p!52,%/%1%.4!-.)!%.'(+(&'%.4!6(26/(!%.!'$(!2+4-.%1-'%2.!%&!-!*$-//(.4(9!

#2! '-*8/(! '$%&!*$-//(.4(G!6+252'(+&!27!-)-6'-'%2.! -'! '$(!*2+62+-'(! /(C(/! *$2&(! '2! 72*;&!2.!

-*'%2.&! '$-'! -/&2! *2.'+%,;'(! '2! 26(+-'%2.-/! 6(+72+5-.*(! 27! '$(! +-%/3-0! &0&'(59! #$(%+!

)%&'+%,;'()! %.%'%-'%C(&! *2.C(+4(! '23-+)&! -! ,(''(+! ;.)(+&'-.)%.4! -.)! 5-.-4(5(.'! 27! '$(!

+(/-'%2.&$%6&!'2!'$(!3(-'$(+9!#$%&!%&!-/+(-)0!-!*$-//(.4(!-&!EL=K!$-&!,((.!32+8%.4!72+!)(*-)(&!
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3%'$! %.72+5-/G!(56%+%*-/G!)%&'+%,;'()!(Z6(+'N,-&()!8.23/()4(!3%'$!C(+0! /%''/(!(S;%65(.'! '2!

52.%'2+!-.)!+(*2+)!'$(&(!%.'(+-*'%2.&9!D(26/(!*2.);*'%.4!'$%&!32+8!$-C(!'+%()!'2!*2.C%.*(!'$(!

+(&'!27!'$(!2+4-.%1-'%2.!'2!)()%*-'(!+(&2;+*(&!72+!+(*2+)%.4!-.)!-.-/01%.4!)-'-9!!

B6!'2!.23G!-)-6'-'%2.!%&!&'%//!6(+*(%C()!-&!-!'(*$.%*-/!%&&;(G!$-.)/()!,0!(Z6(+'&G!“a concern 

but not a priority”. EL=K!)%&*2;+&(!%&!+-'$(+!+(%.&;+%.4G!*2.&%)(+%.4!'$-'!-)-6'-'%2.!%&!-!3(//N

%)(.'%7%()!%&&;(!'$-'!.(()&!'2!,(!*-+(7;//0!5-.-4()!,;'!3$%*$!%&!.2'!-!5-<2+!'$+(-'9!?&!-!+(&;/'G!

%'!+(5-%.&!-!&(*2.)N2+)(+!&'-8(G!/2*-//0!-))+(&&()!,0!-!C-+%('0!27!)(6-+'5(.'&!2.!'$(%+!23.!

&*26(!A-&!-!*2562.(.'!27!'$(!)%&*2;+&(!2.!&;&'-%.-,%/%'0G!-&!-.!(.4%.((+%.4!*2.*(+.G!('*9F!3%'$!

.2!(772+'!'2!,;%/)!-!&$-+()!&'+-'(4%*!C%&%2.9!:'!%&!5-%./0!-,2;'!5-+4%.-/!26'%5%1-'%2.9!!

:.!'$(!7%+&'!6-6(+!&'(55()!7+25!'$%&!'$(&%&!AIc62;(&G!RX"\*FG!3(!6+262&()!/(C(+&!27!-*'%2.!'2!

-))+(&&!'$+((!*+%'%*-/!,2''/(.(*8&!-.)!(.-,/(!-!52+(!6+2-*'%C(!6+(6-+-'%2.!'2!*/%5-'(!*$-.4(!

-.)!'2!5-%.&'+(-5!-)-6'-'%2.!%.'2!5-<2+!+(/(C-.'!)(*%&%2.&Y!

%9 E-'%&70%.4! '$(! .(*(&&-+0! *2.)%'%2.&! A-! &'+2.4(+! /(-)(+&$%6G! -! */(-+! -.)! '+-.&6-+(.'!

42C(+.-.*(G! (.$-.*()! (.4-4(5(.'! 27! (Z'(+.-/! &'-8($2/)(+&G! )()%*-'()! +(&2;+*(&G!

('*9! -&! &;44(&'()! ,0! AK2+)! i! j%.4G! RX"TFF! 72+! -)-6'-'%2.! '2! -))+(&&! '$(! /-*8! 27! -!

*2.&%&'(.'!%.&'%';'%2.-/!7+-5(32+8p!

%%9 =+(-'%.4!2662+';.%'%(&!72+!-!&'+(.4'$(.()!)%-/24;(!'2!-))+(&&!'$(!622+!(.4-4(5(.'!

3%'$!*/%5-'(!&*%(.*(p!!

%%%9 >Z6(+%5(.'%.4!-/'(+.-'%C(!)(*%&%2.N5-8%.4!'22/&!'2!5-%.&'+(-5!-)-6'-'%2.!'2!+(6/-*(!

2+!*256/(5(.'!6+2*(&&(&!-.)!6+2*();+(&!.2'!-)-6'()!'2!-.!;.*(+'-%.!)0.-5%*9!

?**2+)%.4!'2!I;,2&'!ARX"\FG!2.(!27!'$(!5-<2+!*$-//(.4(&!%&!'2!5-.-4(!'%5(!&*-/(&!+-.4%.4!7+25!

'$(!5%.;'(!AEL=KG!(.&;+(!'$(!&-7('0!-.)!*2572+'!27!72;+!5%//%2.!6-&&(.4(+&!(C(+0!)-0F!'2!'$(!

*(.';+0!A/%7('%5(!27!5-<2+!%.7+-&'+;*';+(&F9!?)-6'-'%2.!)(*%&%2.!%&!-!'+%*80!%&&;(!,(*-;&(!%'!$-&!

'2!7%.)!%'&!3-0!%.!'$%&!'(.&%2.9!:'!*-.!2./0!7%.)!%'&!7(('!-'!'$(!.(Z;&!,('3((.!&'+-'(4%*!3%//!-.)!

&%4.-/!7+25!'$(!7%(/)9!?&!%'!%&!7+-5()!72+!.23G!-)-6'-'%2.!–!-&!-!&6(*%7%*!'26%*!–!-66(-+&!7-+!7+25!

26(+-'%2.-/! -*'%C%'%(&! 27! EL=K! AC(+0! &$2+'! '(+5F! -.)! &(*2.)-+0! %.! +(/-'%2.! '2! &'+-'(4%*!

)(*%&%2.&9! #2! 7%.)! $23! '2! ;.72/)! '$(! ,+2-)(+! %56/%*-'%2.&! 27! */%5-'(! *$-.4(G!3(! .(()! '2!

(Z6/2+(!2'$(+!6/-*(&!-.)!;.)(+&'-.)!$23!'$(!%&&;(!%&!6(+*(%C()!%.!26(+-'%2.-/!-*'%C%'%(&!-.)!

3$-'!'$(!*2..(*'%2.&!,('3((.!C-+%2;&!&%'(&!27!'$(!2+4-.%1-'%2.!-+(9!!

! !
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YI"J+%2&[ P&CJ%2"+4*8&+I%&2"4$H"7&,7,+%0&4*&

"&K%;4+%22"*%"*&)$40"+%&

:.!'$%&!*$-6'(+G!3(!(Z6/2+(!-.2'$(+!&%'(!3%'$%.!'$(!EL=K!2+4-.%1-'%2.G!*2.&%)(+%.4!-!

)%77(+(.'!6(+&6(*'%C(!2.!-)-6'-'%2.9!O(!'+-C(/!7+25!D-+%&!'2!J2.'6(//%(+!'2!&';)0!'$(!-*';-/!

26(+-'%2.!-.)!5-.-4(5(.'!27!-!&(*'%2.!27!'$(!+-%/3-0!.('32+8!-'!'$(!+(4%2.-/!&*-/(9!W(+(G!3(!

)2! .2'! %.'(.)! '2! %)(.'%70! -)-6'-'%2.! -&! -! '26%*! -3,# $3/# O(! +-'$(+! '+0! '2! 4('! -! ,(''(+!

;.)(+&'-.)%.4!27!'$(!-*';-/!+(/-'%2.&$%6&!–!-&!(Z6(+%(.*()G!6(+*(%C()G!-.)!+-'%2.-/%1()!–'$-'!

*2..(*'&!'$(!3(-'$(+!-.)!*/%5-'(!3%'$!'$(! /%7(!27!'$(!+-%/3-0!&0&'(59!O(!3-.'!'2!2,&(+C(!

-)-6'-'%2.!-&!%'!$-66(.&G!(Z6/%*%'/0!2+!%56/%*%'/0Y!O$-'!%&!%'!'$(!&056'25!27P!O$%*$!*$-.4(&!

)2(&!%'!,+%.4!-,2;'P!O$%*$!6(+*(6'%2.!27!*$-.4(&P!!

:.!2+)(+!'2!)2!&2G!3(!$-C(!*2.);*'()!-.)!%.N)(6'$!-.-/0&%&!27!-!&(*'%2.!27!'$(!+-%/3-0!&0&'(5G!

/2*-'()!%.!'$(!&2;'$!27!K+-.*(!A3$%*$!3%//!,(!6+(&(.'()!%.!'$(!7%+&'!&(*'%2.!27!'$%&!*$-6'(+F9!?&!

3(!$-C(! &((.! -'! '$(! C(+0! (.)! 27! '$(! /-&'! *$-6'(+G! '$(!5-.-4(5(.'! -.)! 26(+-'%2.! 27! '$(!

.('32+8!(.*256-&&!-*'%C%'%(&!'$-'!$-C(!*$-+-*'(+%&'%*!'%5(&!+-.4%.4!7+25!/(&&!'$-.!-!5%.;'(!

'2!52+(! '$-.!2.(!$;.)+()! 0(-+&9!I(6(.)%.4!2.! '$(! 72*;&G! C-+%-'%2.&! %.! $2;+&G! &(-&2.&!2+!

)(*-)(&!5%4$'!,(!5(-.%.47;/!'2!5-8(!+(/(C-.'!)(*%&%2.&9!:.!&(*'%2.&!R!-.)!QG!3(!*2.&%)(+!'$(!

6(+*(6'%2.! -.)! *2.&(S;(.*(&!27! */%5-'(! *$-.4(! -/2.4! '$%&! 7;//! &6(*'+;59!O(! '$(.!)%&*;&&!

'$(&(!2,&(+C-'%2.&!%.!-!72;+'$!&(*'%2.!,(72+(!*2.*/;)%.4!2.!'$%&!*$-6'(+!-.)G!52+(!4(.(+-//0G!

2.!$23!-)-6'-'%2.!%&!$-66(.%.4!72+!.23!-'!EL=K9!

:< :D!-CAFY:Di&!>B&Y?@BP@!FAh&&

?0 R)&$,-)2($29(&)2,"D,(

:.!2+)(+!'2!4('!-!4+2;.)()!C%(3!27!'$(!%.'(+-*'%2.&!,('3((.!+-%/3-0!5-.-4(5(.'!-.)!'$(!

3(-'$(+!-.)!*/%5-'(G!3(!/2*-'()!2;+!&;,N*-&(!&';)0!27!-!&(*'%2.!27!'$(!K+(.*$!+-%/3-0!&0&'(5G!

%.!'$(!V))!%0"!3!+(4%2.!AK%4;+(!HN"!-.)!K%4;+(!HNRFG!,('3((.!'$(!*%'%(&!27!Ug<3$!-.)!J3,-!+"0"9!

#$(+(!-+(!'$+((!5-%.!+(-&2.&!<;&'%70%.4!'$%&!*$2%*(!27!/2*-'%2.Y!

N K%+&'G! '$(! &6(*%7%*! -.)! )%C(+&%7%()! +-%/! *2.'(Z'Y! '$%&! %&! -! 6/-*(! 3%'$! %562+'-.'!

5-%.'(.-.*(!-.)!+('+27%''%.4!*$-//(.4(&!72+!'$(!(Z%&'%.4!.('32+8!2.!2.(!&%)(!A'$(!5-%.!
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/%.(!26(.()!%.!"^QUG!AEL=K!@c&(-;G!RX"^-FFG!-.)!2.42%.4!)(C(/265(.'!6+2<(*'&!2.!'$(!

2'$(+!&%)(!A.(3!$%4$N&6(()!/%.(&!-.)!&'-'%2.&F\[p!

N E(*2.)G!'$(!&6(*%7%*!-.)!)%C(+&%7%()!3(-'$(+!&%';-'%2.Y!&(-N/(C(/!+%&(G!$(-'3-C(&G!+-6%)!

7/22)&!-+(!-*';-/! %&&;(&!(Z6(+%(.*()!'$(+(! A?I>J>!i!Jc'c2NK+-.*(G!RX""p! n-*S;(&G!

RX"[F!p!

N #$%+)G!'$(!62&%'%C(!7((),-*8!27!EL=K!&'-77!%.!'$%&!+(4%2.!3$(.!3(!6+262&()!'$%&!&';)0G!

3$%*$!%&!-!*+%'%*-/!-&6(*'!'2!(.&;+(!-!7;//!-**(&&!'2!'$(!+(/(C-.'!%.72+5-'%2.9!!

#

A!+&,3#S*.#*#I93#,3+!("#$%&1!31#("#%93#$!<-4!'!31#<0-#('#%93#A,3")9#,0!4;07#"3%;(,>#

!

=(&,)3C#=U?A#BW$30&TT

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
\[! I('-%/()! /%&'! 27! 6/-..()N32+8&! %.! '$%&! @(4%2.! $''6&Yqq3339&.*7N+(&(-;97+q7+q6+2<('&N*$-.'%(+&N7(++2C%-%+(&q'2;&N
6+2<('&P7%(/){/2*-/%&-'%2.{6+2<('{'%)zT]XzTIxH"!–!/-&'!N!-**(&&()!J-0!RX"^!
\\!3339&.*7N+(&(-;97+q&%'(&q)(7-;/'q7%/(&q;6/2-)q{=-+'(qRX"TN5-+&q*-+'(N&%56/%)((N+(&(-;NRX"TXQQX96)7!N!/-&'!-**(&&()!J-0!RX"^!
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A!+&,3#S*E#*#h((<#("#%93#,3+!("#$%&1!31#("#0#13%0!431#<0-#('#%93#A,3")9#,0!4;07#"3%;(,>#

&

=(&,)3C#=U?A#BW$30&
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/0 N)295&,-26(-2,"%.-"E#(

O(!*2.);*'()!RU!&(5%N)%+(*'()!%.'(+C%(3&G!'-/8%.4!'2!QT!6(26/(!,('3((.!I(*(5,(+!RX"[!

-.)!K(,+;-+0!RX"\9!#$(!A#-,/(!HN"F!6+(&(.'&!'$%&!&-56/(9!#$%&!.(3!*2+6;&!&;66/(5(.'&!'$(!

6+(C%2;&!%.'(+C%(3&!*2.);*'()!%.!D-+%&!,('3((.!J-+*$!-.)!I(*(5,(+!RX"[!A*79!*$-6'(+!QF9!!

I0243#S*.#*#Q3$),!-%!("#('#%93#$0<-43#'(,#%93#!"%3,5!3;$#)("1&)%31#23%;33"#Q3)3<23,#EN.P#
0"1#`0"&0,7#EN.T##

+*)(&.bPOKT&

J-<2+!6+2<(*'&Y!.(3!/%.(&!-.)!&'-'%2.&!

I(&%4.!-.)!%56/(5(.'-'%2.!27!)(C(/265(.'!o!+(4(.(+-'%2.!6+2<(*'&!A:iDF!

V+4-.%1-'%2.!27!5-%.'(.-.*(!-.)!52)(+.%1-'%2.!AJi#F!

L('32+8! 5-%.'(.-.*(! 26(+-'%2.&! A'(/(*25G! *+2&&N+-%/&N,-//-&'G! *-'(.-+0G! ('*9F!
A:.7/-'%2.!-.)!:.7+-/24F9!

?//2*-'%2.!27!.('32+8!*-6-*%'0!-.)!'+-77%*!5-.-4(5(.'!!

+*)(&

0Q`XNXVbP&

I-%/0!'+-77%*!5-.-4(5(.'Y!.25%.-/!52)(!-.)!*+%&%&!&%';-'%2.&!!

@-%/!E(*;+%'0!!

E'-'%2.&!26(+-'%2.&!

J-%.'(.-.*(!27!+2//%.4!&'2*8!A'(*$.%*(.'+(&F!

%JVOWUKN&

PVKZO\QN^OWP&

#+-.&62+'!;&(+!-&&2*%-'%2.&!A(949!KL?B#F!

_2*-/! -;'$2+%'%(&! A'(*$.%*-/! -)C%&(+&! 27! '$(! V**%'-.%(! @(4%2.-/! =2;.*%/G! W(+-;/'!
)(6-+'5(.'-/!*2;.*%/!-.)!J('+262/%&!27!J2.'6(//%(+F!!

E*%(.'%&'&!i!(Z6(+'&!AO-'(+!?4(.*0G!B.%C(+&%'0!27!J2.'6(//%(+G!]@kJG!>:IF!

=(&,)3C#D&%9(,##

O%'$!'$%&!&-56/(G!3(!'+%()!'2!*2//(*'!'$(!C%(3&!27!-!3%)(!C-+%('0!27!6+27(&&%2.&!%.C2/C()!%.!'$(!

)(C(/265(.'G!-)5%.%&'+-'%2.!-.)!26(+-'%2.!27!'$%&!&(*'%2.!27!'$(!.('32+89!O(!%)(.'%7%()!&25(!

27! '$(&(! 6(+&2.&! '$-.8&! '2! 2;+! 6+(C%2;&! %.'(+-*'%2.&! 3%'$! EL=K! -.)! '$(.! 6+2*(()()! ,0!

&.23,-//!&-56/%.49!

!#$+((!5-%.!-Z(&!&'+;*';+()!'$(!%.'(+C%(3&Y!

N #$(!5-%.!)+%C(+&!27!)(C(/265(.'!-.)!5-.-4(5(.'!27!'$(!+-%/3-0!&0&'(5!-'!-!+(4%2.-/!

/(C(/9! J-<2+! '+(.)&! '2! *2.&%)(+! 72+! ;.)(+&'-.)%.4! %'&! *;++(.'! (C2/;'%2.G! 7+25! -.!

26(+-'%2.-/!6(+&6(*'%C(9!

N #$(!(Z6(+%(.*()!-.)!72+5-/%1()!+(/-'%2.&$%6&!,('3((.!'$(!+-%/3-0!&0&'(5!A26(+-'%2.&!

-.)!%.7+-&'+;*';+(F!-.)!'$(!*/%5-'%*!*2.)%'%2.&9!

N #$(!*;++(.'!6(+*(6'%2.!27!*/%5-'(!*$-.4(Y!-3-+(.(&&G!(Z6(+%(.*(G!8.23/()4(!-,2;'!%'9!

D2'(.'%-/!(Z%&'%.4!+(&62.&(!2+!)%&*;&&%2.&!-,2;'!-)-6'-'%2.9!!
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!

::< 6:bBYhY6B& Cb& ?& -?:6=?hP@BY!:CDa& =>B-B& ?DA& =>BD& ACB@& !>B& Y6:K?!B& :@@FB&

?^^B?-G&

?0 R)26J,"%>(:%)+"&,#C("D$>:3"()A($(2"E('-6'J#:""9(3-2"S(B)2,:"33-"%JL"%:-62$2(

O$(.!3(!&'-+'()!2;+!%.S;%+0G!&(C(+-/!.(3!)(C(/265(.'!6+2<(*'&!3(+(!2.42%.49!?52.4!

'$(5G! '$(!*2.&'+;*'%2.!27!-!.(3!$%4$N&6(()!&(*'%2.!,('3((.!'$(!*%'%(&!27!J2.'6(//%(+!-.)!

D(+6%4.-.G!3$%*$!$-&!,((.!)%&*;&&()!72+!-/52&'!QX!0(-+&!-.)! %&!*;++(.'/0! %.! &'-.)N,09!#$%&!

_UFJ#-,(H3)%! A_!+"3#U(&53443#F("%-344!3,*J3,-!+"0"X! (.*256-&&(&! "TX!.(3!8%/25('(+&! 27!

'+-*8&!-.)!&(C(+-/!.(3&!#k`!&'-'%2.&9!#$%&!(Z-56/(! %&!6-+'%*;/-+/0! %.'(+(&'%.4!72+!2;+!&';)09!

:.)(()G!.(3!%.7+-&'+;*';+(&!-+(!)(&%4.()!'2!/-&'!&(C(+-/!)(*-)(&!A#-,/(!HNRF!-.)!3%//!'$(+(72+(!

(Z6(+%(.*(!7;';+(!*$-.4(&!%.!*/%5-'(9!J2+(2C(+G!'$%&!;6&'+(-5!6$-&(!27!6+2<(*'!6/-..%.4!%&!0#

-,!(,!#+(/(C-.'!'2!'-8(!%.'2!-**2;.'!'$(!-.'%*%6-'()!%56-*'&!27!*/%5-'(!*$-.4(&!'$+2;4$!-!72+5!

27!010-%0%!("#27#13$!+"9!!

I0243#S*E#*#?90,0)%3,!$%!)#%!<3#('#,0!4;07#$7$%3<#)(<-("3"%$#–#9(,!G("$#('#13)!$!("#

3URWKPVWTSVTWO! 6OKWP! 0KWZOVXU[&PaPVOLP! 6OKWP!

I(&%4.%.4!-.)!,;%/)%.4!*%C%/!32+8&! Ø "TX! J-.-4(5(.'!&27'3-+(! "X!

>/(*'+%7%*-'%2.! Ø ^X! I%&'%,;'%2.N&(//!)(C%*(&! "X!

D+2);*%.4!-.)!/-0%.4!'+-*8&! Ø TX! D+%*%.4! Q!

@(C(4('-'%2.! Ø "T! =255;.%*-'%2.!*-56-%4.! XGT!

+VKVXQUP! 6OKWP! .QNNXU[@PVQSZ! 6OKWP!

];%/)%.4!-.)!26(+-'%.4!-!.(3!
&'-'%2.!

Ø "XX!
:.C(&'%.4!%.!.(3!'+-%.&!

Ø HX!

=+(-'%.4!-!.(3!6/-'72+5! Ø TX! L(3!/2*252'%C(! Ø RX!

I(&%4.%.4!-!.(3!&'-'%2.! Ø QX! ?))%'%2.!*2572+'!)(C%*(&! Ø RX!

@(2+4-.%1%.4!&6-*(&! Ø RX! :.&'-//%.4!'2%/('&!%.!(Z%&'%.4!'+-%.&! Ø RX!

?=q$(-'%.4!&0&'(5! Ø "T! @('+27%''%.4!27!+2//%.4!&'2*8&! Ø "T!

=+(-'%2.!27!.(3!7-*%/%'%(&!
A,-'$+225&G!3-'(+!72;.'-%.G!('*9F9!

Ø "T!
?=q$(-'%.4!&0&'(5!

Ø "T!

=+(-'%.4!-!.(3!3-%'%.4!+225!
"X!

?*S;%+%.4!.(3!.-C%4-'%.4!-.)!
)+%C%.4!&0&'(5!'2!26'%5%1(!
*2.&;56'%2.&!

"X!

@(2+4-.%1%.4!3(/*25(!)(&8&! T! _(-&%.4!26(+-'%2.! "X!

:56/(5(.'-'%2.!27!-.!*;&'25(+&!
%.72+5-'%2.!&0&'(5! T! =(&,)3C#=U?A#*#%,0"$40%!("C#D&%9(,#

!
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#$%&!'06(!27!6+2<(*'&!72//23&!-!C(+0!&'+;*';+()!6+2*(&&!3%'$!5-.0!*256;/&2+0!&'-4(&!&6+(-)!

2C(+! &(C(+-/! 0(-+&\^! AK%4;+(! HNQF9! #$(&(! &'(6&! %.C2/C(! C-+%2;&! -*'2+&! -52.4! 3$%*$! EL=K!

@c&(-;G!/2*-/!-;'$2+%'%(&G!5%.%&'+%(&G!7%.-.*%-/!6-+'.(+&G!2+!/2*-/!-&&2*%-'%2.&9!O$(.!3(!,(4-.!

2;+!&';)0!27!_LJDG!the roles’ distributio.!3-&!-/+(-)0!S;%'(!&'-,/(9!#$(+(!3-&Y!EL=K!@c&(-;!

as project leader; the Regional Council positioning itself as the leader (“)93'#13#'!43”) of local 

-;'$2+%'%(&!(.4-4()!%.!'$(!6+2<(*'\Up!-!coalition of local associations (users’ associations like 

'$(!KL?B#^X!-.)!(.C%+2.5(.'-/!4+2;6&F!-.)!7%.-//0!'$(!&;**(&&%C(!#+-.&62+'-'%2.!5%.%&'(+&!

3$2! 4(.(+-//0! '(562+%1()! '$(! 6+2*(&&9! L2'! -//! '$(&(! -*'2+&! $-C(! '$(! &-5(! +(&2;+*(&! '2!

)()%*-'(!'2!'$(!6+2<(*'9!?!&'-,/(!'(-5!27!&%Z!6(+&2.&!%&!%.!*$-+4(!27!'$(!6+2<(*'!-'!EL=K!@c&(-;!

3%'$!&%4.%7%*-.'!+(&2;+*(&!'2!52,%/%1(!-))%'%2.-/!2+!(Z'(+.-/!&;662+'9!?,2;'!HXM€ were spent 

72+!'$(!%.%'%-/!&';)%(&!6$-&(9!?'!'$(!@(4%2.G!'$(+(!-+(!'32!&6(*%-/%&'&!32+8%.4!%.!'$(!'+-.&62+'!

%.7+-&'+;*';+(!)%C%&%2.!'2!72//23!-//!'$(!5-<2+!6+2<(*'&9!?&&2*%-'%2.&!-+(!5-%./0!32+8%.4!3%'$!

C2/;.'((+&!-.)!$-C(!.2!)()%*-'()!7%.-.*%-/!+(&2;+*(&9!!

A!+&,3#S*K#*#L<3,+3")3#('#%93#)4!<0%3#!$$&3#%9,(&+9#-,34!<!"0,7#$%&1!3$#

!

=(&,)3C#D&%9(,#',(<#_UFJ#;32$!%3^.#

O(!%)(.'%7%()!'$+((!525(.'&!3$(.!'$(!*/%5-'(!%&&;(!(5(+4()!%.!'$%&!6+2*(&&!AK%4;+(!HNQF!

"9 #$(!6;,/%*! *2.&;/'-'%2.!6+2*();+(^R! -&! %'! %&! )(7%.()! %.! '$(!]-+.%(+! _-3G!3$%*$! '228!

6/-*(!%.!RXXU!-.)!/()!'2!'$(!)(7%.%'%2.!27!-!T!8%/25('(+&N3%)(!/-02;'!72+!'$(!/%.(9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
\^!:.!'$(!*-&(!27!_LJD!'$%&!6+2*(&&!%&!6-+'%*;/-+/0!/2.49!O(!7%.)!'$(!C(+0!7%+&'!5(.'%2.!27!'$%&!.(3!/%.(!%.!'$(!,(4%..%.4!2.!'$(!"UUX&!-.)!%7!'$(!
6+2<(*'!&;**(()&G!'$(!7%+&'!'+-%.&!3%//!*%+*;/-'(!,('3((.!RXRT!-.)!RXQX9!
\U!#$(!/-3!L2#@(!A.|RX"TNUU") of 7 August 2015 “portant nouvelle organisation territoriale de la République” strengthens this position. O%'$!
'$%&!,%//G!'$(!@(4%2.&!,(*-5(!'$(!;.%S;(!'+-77%*!-;'$2+%'0!72+!%.'(+N;+,-.!'+-.&%'9!!
^X!AW1W,0%!("#"0%!("043#13$#0$$()!0%!("$#1i&$0+3,$#13$#%,0"$-(,%$!
^"!3339/%4.(N52.'6(//%(+N6(+6%4.-.9*25q6-4(&q/(N6+2*(&&;&N)(';)(&!N!/-&'!-**(&&()!I(*(5,(+!RX"\!
^R!J2+(!2.!'$%&!6+2*();+(!%.!K+-.*(!N!=79!$''6&Yqq3339)(,-'6;,/%*97+!–!/-&'!-**(&&()!n;.(!RX"^!
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!

R9 D+(/%5%.-+0! '(*$.%*-/! &';)%(&!-.)!-!6$-&(!27!*2.*(+'-'%2.!3%'$!&'-8($2/)(+&!2.! '$(!

6+262&()!/-02;'!-.)!7;.*'%2.-/!*$2%*(&!A*2..(*'%2.&G!.(3!&'-'%2.&G!6-&&(.4(+q7+(%4$'!

26'%2.&G!('*9F!,('3((.!RX"X!-.)!RX"[9!:'!+(&;/'()!%.!-!52+(!)('-%/()!"XXN"RX!5('(+&!

/-02;'!-66+2C()!,0!-!5%.%&'(+%-/!)(*%&%2.!2.!n-.;-+0!RX"[!AK%4;+(!HNHF9!!

Q9 =256/('%2.!27!-))%'%2.-/!&';)%(&!–!(&6(*%-//0!%56-*'!-&&(&&5(.'&!-.)!-.-/0&%&!+(S;%+()!

'$+2;4$!'$(!3-'(+N-*'^Q!AEL=K!@c&(-;G!RX"HF!–!.(*(&&-+0!'2!the “declaration of public 

utility” procedure, i.e. the formal! +(*24.%'%2.! '$-'! '$(! 6+2<(*'! $-&! 6;,/%*! ,(.(7%'&!

,(72+(!'$(!*2.&'+;*'%2.!*-.!-*';-//0!&'-+'^H9!

A!+&,3#S*S#*#F0-#('#%93#-,34!<!"0,7#(&%4!"3#('#%93#_UFJ#3"1(,$31#27#%93#a(53,"<3"%##

!

H)/$(#-%IX]R%7#2+&'#^RL%C10/1$5%DE?N%

#$(!.2'%2.!27!*/%5-'(!*$-.4(!5-)(!%'&!7%+&'!-66(-+-.*(!%.!'$%&!6+2<(*'!%.!-!)2*;5(.'!(.'%'/()!

D$$3$$<3"%#('#%93# !<-0)%#('#+4(204#;0,<!"+#("#%93#38!$%!"+#,0!4;07#!"',0$%,&)%&,3#23%;33"#

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^Q!J%.%&'(+%-/!=%+*;/-+!I>qEIk>q]D:IDKN!==k!.|!HR[!–!RXXRG!n;/0!RH'$!$''6Yqq*%+*;/-%+(&9/(4%7+-.*(942;C97+q6)7qRXXUqXQq*%+{R\"^H96)7!N!/-&'!
-**(&&()!I(*(5,(+!RX"\!
^H!?&!3(!3+%'(!'$%&!*$-6'(+!AJ-0!RX"^F!'$(!6+2<(*'!%&!&'%//!%.!&'-.)N,0!72+!7%.-.*%-/!-.)!62/%'%*-/!+(-&2.&Y!%'!%&!.2'!'2'-//0!7;.)()!-.)!'$(!K+(.*$!
42C(+.5(.'!)(*/-+()!-!52+-'2+%;5!27!5-<2+!5(4-N6+2<(*'&!'2!+(C%(3!%'&!%.C(&'5(.'!62/%*09!?.!2.42%.4!/(4%&/-'%C(!&$2;/)!6+%2+%'%1(!'$(!7;';+(!
6+2<(*'&!-.)!+()%+(*'!-.!%562+'-.'!6-+'!27!'$(!(772+'!2.!'$(!+(.(3-/!27!(Z%&'%.4!-&&('&9!
^T3339/%4.(N52.'6(//%(+N6(+6%4.-.9*25q&%'(&q/%4.(N52.'6(//%(+N6(+6%4.-.9*25q7%/(&q+77q)2*{)({*25{)5Q{$)96)7! N! /-&'! -**(&&()! J-0!
RX"^!
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F("%-344!3,#0"1#J3,-!+"0"!A@KKG!RXXUF9!=255%&&%2.()!,0!'$(!6+2<(*'!5-.-4(+G!'$%&!2+%4%.-/!

assessment is regularly mentioned by all the project’s stakeholders including SNCF Réseau, 

users’ associations and local authorities. !

An “independent expert” conducted the study. Although he has sometimes been confused 

3%'$!-!&*%(.'%&t “of the IPCC”, this expert was not a researcher but a specialist of environmental 

%&&;(&!72+5(+/0!32+8%.4!72+!'$(!.-'%2.-/!-)5%.%&'+-'%2.9!?&! %.)%*-'()!2.!'$(!+(62+'G!J%*$(/!

J2;&&('! 3-&! -! 72+5(+! 6+(&%)(.'! 27! '$(! K+(.*$! .-'%2.-/! (.C%+2.5(.'! -.)! (.(+40! -4(.*0!

A?I>J>!–!"UURNUHFG!27!'$(!%.'(+5%.%&'(+%-/!4+2;6!2.!4+((.$2;&(!(77(*'!A"UU\NRXXRF!'$(.!27!

'$(!K+(.*$!*255%''((!72+!'$(!D+(6-+-'%2.!27!'$(!O2+/)!E;55%'!2.!E;&'-%.-,/(!I(C(/265(.'!

ARXXRF9!W(!-/&2!&(+C()!-&!-!E'-'(!7%.-.*%-/!277%*(+!%.!*$-+4(!27!EL=K9!W%&!+(62+'!%&!U^!6-4(&!/2.4!

-.)! %&! 6+%.*%6-//0! ,-&()! 2.! -! &'-'(! 27! '$(! -+'! 2.! '$(! (Z%&'%.4! 8.23/()4(! +(4-+)%.4! '$(!

C;/.(+-,%/%'0! '2! '$(! (Z%&'%.4! &(*'%2.!27! '$(!.('32+8! '2! */%5-'(! *$-.4(9! :'!5(.'%2.&! &(C(+-/!

%56-*'&!,;'!(C(.';-//0!72*;&&(&!2.!&(-N/(C(/!+%&(Y!

q=%& H4$$& $%"R%& ",4;%O& "(+%2& I"R4*8& 2%)"$$%;& +I%0O& f/%,+4'*,& )$',%$7& 2%$"+%;& +'& 2"4$H"7&

+%)I*'$'87& ,/)I&",& +I',%&'(& +2")N,&;4$"+"+4'*& 4*;/)%;&#7& +%0J%2"+/2%,& 4*)2%",%& o<<<pj&'2&

2%,4,+"*)%&'(&)"+%*"24%,&+'&,+2'*8&H4*;,<&!I%,%&J2'#$%0,&;'&*'+&,%%0&'/+&'(&2%")I&'(&+I%&

2%8/$"2&40J2'R%0%*+,&4*&+I%&,"(%+7&'(&4*,+"$$"+4'*,&o<<<p<&:+&4,&'*&+I%&4*(2",+2/)+/2%&4+,%$(&+I"+&

J2'#$%0,&0"7&"JJ%"2<&!I%& 4*(2",+2/)+/2%& 4,&0"4*$7&%9J',%;&+'&%2',4'*O&,/#0%2,4'*&"*;&

($'';4*8&",&H%$$&",&+I%& S'4*+&%((%)+,&"*;&+I%&,40/$+"*%4+7&'(&+I%,%&JI%*'0%*"<&C*%&)"*&

",,/0%&",&R%27&J2'#"#$%&+I%&)'*+4*/"+4'*&'(&,%"&$%R%$&24,%&"*;&4+,&)'*,%f/%*)%,&;/24*8&+I4,&

century […].”&J<Vd&qi%*%2"$&)'*+%9+q&

#$(! &';)0! &;55-+%1(&!3$-'!3(! 8.(3!-7'(+! '$(! :D==! 72;+'$! -&&(&&5(.'! +(62+'! ARXX\F! -.)!

assumes “about 1 meter” of sea level rise at the end of the century in order to consider a wide 

&6(*'+;5!27!+%&89!

The third section of the report draws a landscape of the risks associated with a “business as 

usual” climate scenario. It describes what could happen to the!6+(&(.'!/%.(!,(*-;&(!27!&'2+5!

&;+4(&G!3-C(&G!(+2&%2.&G!&;,5(+&%2.G!*2.'%.(.'-/!7/22)&!2+!'$(!*2.*25%'-.*(!27!(C(.'&9!#$(!

72;+'$!&(*'%2.!4%C(&!'$(!+(&;/'&!27!-!C;/.(+-,%/%'0!-.-/0&%&!27!'$(!6+(&(.'!/%.(!)(*2562&()!%.!

&;,Nsections. A table localizes “hotspots” and characterizes existing, coming and possible 

7;';+(!+%&8&9!^U85!2;'!27!"[R!-+(! /-,(//()!-&!C;/.(+-,/(9!@(*255(.)-'%2.&!'2! %56+2C(!'$(!

&%';-'%2.! -+(! 6+262&()! %.! '$(! 7%7'$! &(*'%2.9! #$(0! %.*/;)(! '$(!.(()! 72+! 8.23/()4(!,;%/)%.4G!

(&6(*%-//0!'$+2;4$!+(4%2.-/!*/%5-'(!52)(//%.4G!-.)!-.!%56+2C()!42C(+.-.*(!27!/2*-/!*/%5-'(!

-)-6'-'%2.9!!
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#$(&(!+(&;/'&!$-C(!7%+&'!-.)!72+(52&'!,((.!;&()!-&!-.!-))%'%2.-/!(/(5(.'!'2!<;&'%70!3$0!-!.(3!

/%.(!%&!.(*(&&-+0!72+!'$(!+(4%2.Y!

q=%& 2%"$$7& H'*;%2%;O& ;/24*8& +I%& J/#$4)& ;%#"+%a& ;'& H%& *%%;& "& *%H& $4*%G&=%& I";& +'&

;%0'*,+2"+%&+I"+&4+&H",&*%)%,,"27&"*;&HI7&+I%&;%R%$'J0%*+&'(&+I%&%94,+4*8&$4*%&H",&*'+&

"*&";%f/"+%&2%,J'*,%&+'&+I%&"0#4+4'*,&'(&+I%&+%224+'27&"*;&+'&+I%&)'04*8&)I"$$%*8%,<&:*&

this respect, we considered the option of adapting the existing infrastructure” –& f/'+%&

(2'0&"*&4*+%2R4%H&H4+I&@DYb&-.,%"/&,+"((<&&

#$(!8(0!5(&&-4(!'$(!&'-8($2/)(+&!'228!$25(G! %.*/;)%.4!EL=K!@c&(-;!3-&!'$-'!'$(!(Z%&'%.4!

/%.(!32;/)!.2'!+(5-%.!-!C%-,/(!26'%2.!%.!'$(!/2.4!'(+5G!,(*-;&(!27!&(-!/(C(/!+%&(9!=2.&(S;(.'/0G!

-&!'$(+(!%&!.2!-/'(+.-'%C(!+2;'(!2.!'$%&!&'+;*';+%.4!-Z%&!*2..(*'%.4!K+-.*(!-.)!E6-%.G!-!.(3!

/%.(!,(*25(&!(&&(.'%-/9!!

J-.0! 2'$(+! -+4;5(.'&!3(.'! %.! '$(! &-5(! )%+(*'%2.G! -52.4! '$(5Y! '$(! -4(! 27! '$(! (Z%&'%.4!

%.7+-&'+;*';+(! -.)! '$(! *2&'! 27! %'&!52)(+.%1-'%2.p! +(4%2.-/! )(C(/265(.'! -5,%'%2.&! -.)! '$(!

.(*(&&%'0!'2!,;%/)!'$(!5%&&%.4!/%.8!27!'$(!>;+26(-.!$%4$N&6(()!*2++%)2+9!#$(!'26%*!27!*/%5-'(!

*$-.4(!2./0!*2.7%+5&!-!*2.*/;&%2.!-/+(-)0!*2.&(.&;-/9!E%.*(! '$(!,(4%..%.4!27! '$(!UX&G! '$(!

%&&;(!%&!-,2;'!$23!'2!,;%/)!-!$%4$N&6(()!/%.(!52+(!'$-.!3$('$(+!'2!,;%/)!%'!2+!.2'9!#$(!&*(.-+%2!

27! -! *256/('(! +('+27%'! -.)!52)(+.%1-'%2.! 27! '$(! (Z%&'%.4! /%.(! –! 2.(! 27! '$(! 72;+'$! %.%'%-//0!

)(,-'()!A#-,/(!HNQF!–!3-&!S;%*8/0!(/%5%.-'()9!?**2+)%.4!'2!&25(!-*'2+&G!EL=K!@c&(-;!(C(.!

6+(&(.'()!'$%&!&*(.-+%2!-&!-!7-/&(!26'%2.Y!*2&'/0!-.)!.2.N&-'%&70%.49!!

“Of course, we considere;&"&0';%2*4M"+4'*&,)%*"24'&#/+&+I%7&o@DYb&-.,%"/p&0"9404M%;&

+I%&%,+40"+%&'(&)',+,&H4+I&"$0',+&*'&J%2('20"*)%&4*)2%",%<&?+&+I%&%*;&'(&+I%&;"7,O&+I4,&

option was close to 2bi€. It was the absurd, repellent scenario” Quote from an interview 

H4+I&"*&",,')4"+4'*&'(&+2"*,J'2+,&/,%2,<&

#$(!*/%5-'(!%56-*'!-&&(&&5(.'!3(!5(.'%2.()!*-5(!-&!-.!-))%'%2.-/!-.)!2,<(*'%C(!-+4;5(.'!

'2!&'+(.4'$(.!'$(!+(/-'%C(/0!*2.&(.&;-/!%)(-!–!-'!/(-&'!/2*-//0!–!'$-'!-!.(3!$%4$N&6(()!/%.(!%&!

'$(!,(&'!&2/;'%2.!72+!'$(!+(4%2.9!O(!)%)!.2'!7%.)!-.0!'+-*(!27!)%&*;&&%2.!+(4-+)%.4!'$(!+(&;/'&!

27! '$%&! -&&(&&5(.'G! '$(! -&&;56'%2.&! %'! 5-8(&! 2+! '$(! 8.23/()4(! %'! +(/%(&! 2.9! E25(! 27! '$(!

)%&*;&&%2.&!3(!$-)!3%'$!-*'2+&!%.!*$-+4(!(C(.!&;44(&'!'$-'!'$(!+(&;/'!3-&!-/+(-)0!8.23.!3$(.!

'$(!&';)0!3-&!*255%&&%2.()G!2.!6;+62&(9!!

!
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!

I0243#S*K#*#=7"%93$!$#('#%93#S#$)3"0,!($#Z<(13,"!G0%!("#('#%93#38!$%!"+#4!"3#j#K#(-%!("$#'(,#0#
"3;#4!"3X#-,(-($31#1&,!"+#%93#J&24!)#1320%3#

!

=(&,)3C#=U?A#BW$30&#*#%,0"$40%!("C#D&%9(,#

V.*(!'$(!52)(+.%1-'%2.!&*(.-+%2!/(7'!2;'G!52&'!27!'$(!)%&*;&&%2.!72*;&()!2.!'$(!7;.*'%2.-/!

*$2%*(&!-.)!'$(!/-02;'!27!'$(!7;';+(!.(3!/%.(9!E(C(+-/!-/'(+.-'%C(&!6+2<(*'&!3(+(!2.!'$(!'-,/(!

3%'$!)%77(+(.'!26'%2.&!+(4-+)%.4!3$%*$!*%'%(&!'2!*2..(*'!-/2.4!'$(!3-0G!3$%*$!26'%5-/!&6(()!

72+!3$%*$!'06(!27!*%+*;/-'%2.&9!O$(.!'$(!)(,-'(!(.)()!%.!RXXUG!/2*-/!(/(*'()!277%*%-/&!72//23()!

,0!EL=K!@c&(-;!8(6'!-&!'$(!,(&'!26'%2.!-!6+2<(*'!27!7;//0!$0,+%)!/%.(!A6-&&(.4(+&!o!7+(%4$'G!H'$!

&*(.-+%2F!3%'$!'$(!$%4$(&'!&6(()!62&&%,/(!-.)!72;+!.(3!&'-'%2.&9!#$%&!26'%2.!3-&!2.(!27!'$(!

52&'!(Z6(.&%C(9!=256/(5(.'-+0!&';)%(&!/-'(+!$%4$/%4$'()!-))%'%2.-/!*2&'&!'2!%56/(5(.'!'$%&!

*$2%*(! 3$%*$! 32;/)! (&6(*%-//0! +(S;%+(! '2! ,;%/)! -! C(+0! (Z6(.&%C(! ';..(/9! #$(! 6+2<(*'!

6+24+(&&%C(/0! (C2/C()! '23-+)! -! 6-+'%-/! 7;.*'%2.-/! 5%Z! A.2! 7+(%4$'! ,('3((.! ]c1%(+&! -.)!

D(+6%4.-.F! -.)!2./0! '$+((!.(3! &'-'%2.&9! #$(! 8(0!)+%C(+&! 27! '$%&! *$2%*(!3(+(! '$(! (Z6(*'()!

6781!9:;);<)!)=!9>:!?)3;@A?:1B ;<)>C8)8D:6>:1B ?:18 F(%&3*%/+ ,"(%8)EFG)H&€

C')%>&( (,/'*-&":)%>/-/ &( '")'/9)#&'/)6/%9//' D"'%5/##&/-)*'+)G/-5&A'*')6$%)'/9)(/,%&"'()9&%> H)"-)I)%-*,J( 6"%> 9*1( "')%>/)/4&(%&'A #&'/K)

L##)%-*&'()– M.N( 9&%> *)3*4&3$3)(5//+)"2)OPQ)J3R>)*'+)2-/&A>% %-*&'()S ,&-,$#*%/ "')%>/)(*3/ #&'/K)M9" '/9)(%*%&"'()*-/)5#*''/+ *-"$'+

Tî3/()*'+)D"'%5/##&/-K)F4&(%&'A (%*%&"'()+/((/-0/)%>/)"%>/- ,&%&/(K)M>&()(,/'*-&")+"/( '"%)/'*6#/ *'1 A*&')&')%&3/)'"- +/0/#"53/'% "2)2-/&A>%

*'+)-/A&"'*# %-*22&, *2%/- UQUQK

6.*(#,&')GI)=#00*(J*,0 2&J2K

0$**")/&(*)– LEM)N-O2

6.*(#,&')EI)=#00*(J*,0 /&(*)–

EEM)N-O2)P)Q,*&J2% –

GEMN-O2

6.*(#,&')LI)=#00*(J*,0 2&J2K

0$**")/&(*)– LEM)N-O2)P)

Q,*&J2% – GEM N-O2

=,'$*,%&*0

E&A>S(5//+)#&'/)"'#1 2"-)

5*((/'A/-(’)%-*22&, 9&%> *)

3*4&3$3)(5//+)"2)HUQ)J3R>

E16-&+ 5*((/'A/-(S2-/&A>%

#&'/:)9&%> *)#&3&%/+ 3*4&3$3)

(5//+

E16-&+ #&'/)9&%> >&A>S(5//+)

2"-)5*((/'A/-( *'+)#&3&%/+

(5//+)2"-)2-/&A>%

>,#&(0)'()%2*)(*5)/&(*

>,#&(0)'()%2*)*+&0%&(J /&(*

1R-H*, 'Q)(*5)0%#%&'(0
V);Tî3/(:)D"'%5/##&/-:)F*(%)"2)

WéX&/-(:)9/(% "2)T*-6"'/:)T"-%>

"-)Y/(%)"2)G/-5&A'*'@

O);D"'%5/##&/-@ I);Tî3/(:)D"'%5/##&/-:)6/%9//'

WéX&/-()*'+)T*-6"'/:)T"-%> "-)Y/(%)"2)

G/-5&A'*'@

B#&()&()%&-*)'()'(*)"&,*.%)

S'R,(*T

IV)3&')#/(( 2"-)*)D"'%5/##&/-S

G/-5&A'*':)"-)G*-&(SW*-,/#"'/)

Z"$-'/1

HV)3&')#/(( 2"-)*)D"'%5/##&/-S

G/-5&A'*':)"-)G*-&(SW*-,/#"'/)

Z"$-'/1

IV)3&')#/(( 2"-)*)D"'%5/##&/-S

G/-5&A'*':)"-)G*-&(SW*-,/#"'/)

Z"$-'/1

1R-H*, 'Q)9*J&'(#/ %,#&(0)#()

$'00&H/*)Q,*&J2% .&,.R/#%&'()

#Q%*, EMEM

! OQ)*++&%&"'*# %-*&'( ! [Q)*++&%&"'*# %-*&'( ! VQ)*++&%&"'*# %-*&'(

<,*&J2% %,#&(0 L##))A")%>-"$A> /4&(%&'A (%*%&"'( HQ)\)*0"&+( /4&(%&'A (%*%&"'( HQ)\)*0"&+( /4&(%&'A (%*%&"'(

U#&()/&(*)0*,V&.*0
D*'1 3"-/)M.N( +/((/-0&'A

3*&'#1 '/9)(%*%&"'();[Q)– ]Q)\@)

D*'1 3"-/)M.N( +/((/-0&'A

/4&(%&'A (%*%&"'()^)%>/)'/9)

D"'%5/##&/-)(%*%&"'

D*'1 3"-/)M.N( +/((/-0&'A

3*&'#1 '/9)(%*%&"'();[Q)– ]Q)\@)

– '"%)+/((/-0&'A !è%/K

>'(0)'Q)7;E)0#V*" $*,)T*#, &()

EMWM

! _[Q)QQQ ! [[V)QQQ ! ]_Q)QQQ

80%&-#%*" .'0%
LXY)H&€);&',#$+&'A QKP)6&)2"-)

'/9)(%*%&"'(@

LXZ)H&€);&',#$+&'A QKOV)6&)2"-)

%>/)'/9)D"'%5/##&/-)(%*%&"'@

WXE)H&€)&',#$+&'A QKV)6&)2"-)

'/9)(%*%&"'(@
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7;';+(!'+-77%*!)(5-.)!72+!+-%/G!'$(!-&&2*%-'()!(*2.25%*!,(.(7%'&!27!+();*()!<2;+.(0!'%5(!-.)!

'$(!62/%'%*-/!3%//!'2!6+(&(+C(!-.)!)(C(/26!/2*-/!'+-.&62+'!&(+C%*(&9!

E25(!-&&2*%-'%2.&!-)C2*-'()!-4-%.&'!'$%&!*$2%*(9!#$(0!6+(7(++()!-!7;//0!$0,+%)!26'%2.!(C(.!%7!

–!%.!2+)(+!'2!-C2%)!'$(!*2&'/0!';..(/!–!'$(!'+-%.&!$-)!'2!/%5%'!'$(%+!&6(()!'2!RRX85q$!%.&'(-)!

27!QXX^[9!#$(0!5(.'%2.()!-4-%.!'$(!C;/.(+-,%/%'0!27!'$(!(Z%&'%.4!/%.(!'2!*/%5-'(!*$-.4(!'2!<;&'%70!

'$%&!6+(7(+(.*(9!:.!'$(%+!C%(3G!&(-!/(C(/!+%&(!%&!-/+(-)0!-!6+2,/(5!'$-'!<(26-+)%1()!7+(%4$'!'+-77%*!

-.)!&2!,;&%.(&&!-*'%C%'%(&!%.!'$(!+(4%2.9!#$(0!*%'(!6$2'2&!'2!&;662+'!'$(%+!-+4;5(.'&Y!

q=%&I"R%&)/2"+'2,O&J%'J$%&HI'&+"N%&J4)+/2%,&"*;&N%%J&+I%&0%0'27&'(&+I%&+%224+'27<&=I%*&

+I%,%& %$%0%*+,& "2%& J/+& 4*+'& J%2,J%)+4R%& 'R%2& TZO& VZO& cZ& 7%"2,O& HI%*& H%& )'0J"2%&

,*"J,I'+,O&H%&'#,%2R%&"&JI%*'0%*'*a&+I%&+2")N&4,&)$',%2&"*;&)$',%2&+'&+I%&K%;4+%22"*%"*&

*%"2&^'2+P$"PD'/R%$$%& ('2&%9"0J$%<&=%&"$2%";7&'#,%2R%& 40J")+,&'(& )$40"+%&)I"*8%<&=%&

I"R%&+'&$''N&+'&+I%&(/+/2%O&H%&I"R%&+'&"*+4)4J"+%<&o<<<p&!I4,&$4*%&4,&;''0%;O&4+&H4$$&/$+40"+%$7&

#%&,/#0%28%;<&o<<<p&!I%2%&H4$$&#%&+%0J'2"27&'2&J%20"*%*+&+2"((4)&4*+%22/J+4'*,&4*&,%R%2"$&

J$")%,&o<<<p& +I4,& 4,&"&J2'#$%0&+I"+&H4$$& '*$7&8%+&H'2se.”&s/'+%&(2'0&"*& 4*+%2R4%H&H4+I&"*&

",,')4"+4'*&'(&+2"*,J'2+,&/,%2,<&

“The existing line is already not reliable enough, not only because of future global warming 

that you don’t take into account, but in light of the current situation”. Quote from the 

04*/+%,&'(&"&J/#$4)&)'*)%2+"+4'*&0%%+4*8&'*&e/$7&VZT]&4*&6"++%,&1?,,')4"+4'*&X)%R1+1$10O&

Comité Partenarial d’Information n°45<&&

?**2+)%.4! '2! '$2&(! -&&2*%-'%2.&G! '$%&! &%';-'%2.! %&! .2'! -**(6'-,/(! ,(*-;&(! %'! '$+(-'(.&! '$(!

+(/%-,%/%'0!-.)!'$(+(72+(!'$(!C%-,%/%'0!27!+-%/3-0&!-&!-!52,%/%'0!26'%2.9!#$(!&(+C%*(!,(*25(&!/(&&!

-''+-*'%C(!-.)!/(&&!*256('%'%C(!*256-+()!'2!+2-)!(C(.!'$2;4$!'+-C(//%.4!,0!+2-)!4(.(+-'(&!

52+(!.(4-'%C(!(Z'(+.-/%'%(&9!#$%&!/2&&!2.!'$(!(Z%&'%.4!6-+'!27!'$(!.('32+8!32;/)!(Z*(()!'$(!

,(.(7%'&!*+(-'()!,0!'$(!$%4$(+!&6(()!2.!-!.(3!,+-.*$!3$%*$!32;/)!,(!%.-**(&&%,/(!'2!7+(%4$'9!!

EL=K! @c&(-;! )2(&! .2'! *2.'(&'! '$-'! '$(! (Z%&'%.4! /%.(! %&! C;/.(+-,/(! '2! */%5-'(! *$-.4(! ,;'!

(Z6/%*%'/0!*$22&(!'2!62&'62.(!'$%&!S;(&'%2.9!?**2+)%.4!'2!'$(!6+2<(*'!5-.-4(+G!'$(!(Z%&'%.4!/%.(!

3%//!(C(.';-//0!,(*25(!;.C%-,/(!,;'!2./0! %.! '$(! /2.4!'(+59!]-&()!2.!'+-77%*!6+2<(*'%2.&G!$(!

*2.&%)(+&!'$-'!%.!'$(!/2.4!+;.!'$(!(Z%&'%.4!/%.(!3%//!,(!&-';+-'()!-.03-0!5-8%.4!-.2'$(+!.(3!

,+-.*$!.(*(&&-+0!72+!7+(%4$'9!:.!'$%&!&%';-'%2.!'$(!26'%5-/!)(*%&%2.!&(S;(.*(!%&!7%+&'!'2!,;%/)!-!

.(3!$%4$N&6(()!/%.(!2./0!6-+'%-//0!$0,+%)!-.)!'2!)(-/!3%'$!'$(!*2.&(S;(.*(&!27!*/%5-'(!*$-.4(!

3$(.!'$(!S;(&'%2.!27!-!.(3!7+(%4$'!/%.(!3%//!-+%&(9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^[! O(! 7%.)! 72+! (Z-56/(! 6+(&&! +(/(-&(&! ,0! -*'2+&! &;*$! -&! '$(! KL?B#G! -! .-'%2.-/! -&&2*%-'%2.G! 33397.-;'97+q-*';-/%'(q*255;.%S;(&N)(N
6+(&&(qHXRN/%4.(N.2;C(//(N52.'6(//%(+N6(+6%4.-.N62;+N;.(N+(C%&%2.N);N6+2<('!,;'!-/&2!*255;.%*-'%2.&!7+25!52+(!/2*-/!2+4-.%1-'%2.&!&;*$!
-&!$''6Yqq'4C&;)92C(+N,/2492+4q!2+!$''6Yqq3339'4CN+2;&&%//2.97+!*+(-'()!(&6(*%-//0!'2!6+2'(&'!-4-%.&'!'$%&!6+2<(*'!-&!%'!%&!)(&%4.()9!
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qb2'0& +I%& J2'S%)+4'*,& "+& +I%& +40%& 4+& H",& XZ&)0& '*& "R%2"8%& 4*& TZZ& 7%"2,& J$/,& +I%&

JI%*'0%*"&'(&,H%$$O&J$/,&,+'20,<&=%&N*'H&+I"+&+I%2%&H%2%&J2'#$%0,&"I%";<&=%&;4;&*'+&

N4)N&4*+'&+'/)IO&#/+&H%&,%J"2"+%;&+I%&J2'#$%0,O&H%&+'$;&J%'J$%O&H%&H%2%&+'+"$$7&"H"2%&'(&

HI"+&H",&I"JJ%*4*8&#/+&+I"+&"+&+I%&0'0%*+&'/2&8'"$&H",&*'+&+'&,'$R%&+I%&VTZZ&J2'#$%0,&

but to solve problems for the next 20 years”. […] “Let's try to meet this ambition in first, it 

0"7&,'$R%&,'0%&'(&+I%&$'*8%2&+%20&J2'#$%0,<&:(&H%&H"*+&+'&;'&%R%27+I4*8&"+&+I%&,"0%&+40%O&

H%&H4$$&*'+&;'&"*7+I4*8<&q–&f/'+%,&(2'0&"*&4*+%2R4%H&H4+I&HX>V%Y^+#1/&,+"((&

O(!7%.)!-!)('-%/()!C(+&%2.!27!'$%&!-+4;5(.'!%.!'$(!+(62+'!&;,5%''()!'2!'$(!k2C(+.5(.'!%.!-!

dedicated paragraph titled “Adaptation of the French national railway network to climate 

change”. This pa+-4+-6$!6+2C%)(&!-!C(+0!6+(*%&(!-.-/0&%&!,-&()!2.!)(524+-6$%*!7-*'2+&Y!

“Some& J"2+4)4J"*+,& +'& +I%& J/#$4)& ;%#"+%& ";R')"+%;& ('2& "& (/$$PI7#24;& 'J+4'*& #%+H%%*&

K'*+J%$$4%2& "*;& ^%2J48*"*<& !I4,& 2%",'*4*8O& #",%;& '*& $'*8P+%20& #/+& 4*)'0J$%+%&

J2'S%)+4'*,O&4*+%*;&+'&#%&)'*,%2R"+4R%O&$%"R4*8&'J%*&+I%&6DK^&",&"&)'*+4*/4+7&'J+4'*&('2&

(2%48I+&+2"((4)&4*&)",%&'(&"*&4*)4;%*+&'*&+I%&%94,+4*8&$4*%O&'2&%R%*&+I%&)'*,+2/)+4'*&'(&+H'&

*%H&+2")N,&"$'*8&+I%&6DK^<&!I4,&"28/0%*+&;%,%2R%,&)"2%(/$&)'*,4;%2"+4'*&+'&%*,/2%&+I"+&

4+&;'%,&*'+&$%";&+'&#";&4*R%,+0%*+&)I'4)%,<&i4R%*&+I%&;%0'82"JI4)&H%48I+&'(&+I%&)4+4%,&'(&

@g+%&"*;&?8;%O&4+&4,&2%",'*"#$%&+'&+I4*N&+I"+&+I%,%&J'J/$"+4'*,&H4$$&*'+&0482"+%&4*$"*;&"*;&

+I"+&+I%&)/22%*+& 4*(2",+2/)+/2%&H4$$&#%&J2'+%)+%;&"*;&J2%,%2R%;&o<<<p<&@'/+I&'(&+I%&)4+7&'(&

D"2#'**%&"*;&/J&+'&+I%&-'/,,4$$'*&J$"4*O&I'H%R%2O&+I%&J'J/$"+4'*&;%*,4+7&4,&$'H<&?+&+I%&

,)"$%&'(&"&)%*+/27&"))'2;4*8&+'&+I%&J2'S%)+4'*,&'(&+I%&:^YYO&,%"P$%R%$&24,%&)'/$;&4*;/)%&"&

,+2"+%84)&H4+I;2"H"$&'(&+I%&J'J/$"+4'*,<&:+&4,&"$,'&$4N%$7&+I"+&+I4,&H4+I;2"H"$&H4$$&*'+&)'*,4,+&

'(&"&,40J$%&+2"*,$"+4'*&'(&"#'/+&+%*&N4$'0%+%2,&4*$"*;&#/+&H4$$&(')/,&'*&+I%&"88$'0%2"+4'*,&

'(&D"2#'**%&"*;&^%2J48*"*<&!I%2%('2%O&+I%&f/%,+4'*&'(&,%2R4*8&J'J/$"+4'*,&+I2'/8I&"&!B-&

,%2R4)%&H4$$&2%,/$+&4*&+I%&%,+"#$4,I0%*+&'(&:*+%2)4+.,&04,,4'*,&'2&:Yi_O&#%+H%%*&0"S'2&)4+4%,<&

!I%&K'*+J%$$4%2P^%2J48*"*&I48IP,J%%;&$4*%&)'/$;&";;2%,,&+I4,&*%%;&J2'R4;4*8&+I%&2%$%R"*+&

%f/4J0%*+<&:*&+I%,%&)'*;4+4'*,O&+I%&)2%"+4'*&'(&"&,%)'*;&*%H&$4*%&1I'24M'*&VTZZ5&H'/$;&

2%,/$+& 4*&"*& 4*(2",+2/)+/2%&;%;4)"+%;&+'&(2%48I+<&!I4,& 4*(2",+2/)+/2%&)'/$;&0'2%&%",4$7&#%&

#/4$+& "$'*8& +I%& )/22%*+& I48IH"7& 1HI4)I& ,$'J%,& "*;& 2";44& '(& )/2R"+/2%& "2%& 0'2%& %",4$7&

)'0J"+4#$%&H4+I&"&$4*%&,/4+"#$%&('2&TVZ&+I"*&c]Z&N0kI5<&!I4,&H'/$;&"R'4;&"*&400%;4"+%&"*;&

0",,4R%&4*R%,+0%*+&4*&"&I7#24;&4*(2",+2/)+/2%&#7&VZVZ.”&6DK^O&K4*4,+%24"$&E24%(&–&%*;&'(&

@+"8%&T<&?J24$&VZTT<&Jc]&

?!6-+'!7+25!'$%&!%&&;(!27!&(-N/(C(/!+%&(G!3(!)%)!.2'!7%.)!5-.0!2'$(+!5(.'%2.&!27!*/%5-'(!*$-.4(!

);+%.4! '$(! 6;,/%*! )(,-'(! 6+2*(&&9! E2*%2(*2.25%*! -&&(&&5(.'&! )2! .2'! %.*2+62+-'(! '$%&!

C-+%-,/(9!#$(+(!%&!.2!5(.'%2.!27!%.'(+-*'%2.&!,('3((.!*/%5-'(!*$-.4(G!'+-.&62+'!)(5-.)!-.)!

)(524+-6$%*! (C2/;'%2.&! (%'$(+9! #$(! '(-5! %.! *$-+4(!27! *2.);*'%.4! '$(&(! &';)%(&! <;&'! -66/0!

.-'%2.-/!7+-5(32+8&!3%'$2;'!)%&*;&&%.4!'$(%+!5('$2)2/240!2+!'$(!-&&;56'%2.&!'$(0!5-8(9!?&!

72+!.23G!'$(&(!7+-5(32+8&!(Z*/;)(!*/%5-'(!*$-.4(!7+25!'$(!-.-/0&%&!,(*-;&(!27!;.*(+'-%.'%(&!

-.)!5('$2)2/24%*-/!)%77%*;/'%(&!Ak2//%(+!('!-/9G!RX""p!_(!J-h'+(G!RX"Tp!a;%.('!('!-/9G!RX"QF!!
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“We implement socioP%)'*'04)& ",,%,,0%*+& ",& J2%,)24#%;& #7& +I%& $",+& R%2,4'*& '(& +I%&

4*,+4+/+4'*"$& (2"0%H'2N& 1VZT[5<& !I%,%&%$%0%*+,&;'&*'+& 4*)$/;%&)$40"+%&)I"*8%<& o<<<p& b'2&

6DK^&H%&)'/$;&I"R%&0";%&,)%*"24',&+'&+%,+&+I%&)$40"+%&,%*,4#4$4+7&'(&,'0%&'(&+I%&+2"((4)&

",,/0J+4'*,& '2& +I%& 40J")+& '(& "& *%H$4*%& '*& +I%& 'R%2"$$& 2'#/,+*%,,& 4*& )",%& '(& +2"((4)&

;4,2/J+4'*<&>'H%R%2O&4*&'2;%2&+'&)'*;/)+&+I%&,')4'P%)'*'04)&",,%,,0%*+&H%&*%%;&2%$4"#$%&

4*J/+&;"+"&+I"+&)"*&#%&%9J$"4*%;&"*;&S/,+ified. As for now, we don’t have such legitimate 

data”. Quote from an interview with HX>V%Y^+#1/&,+"((&

=/%5-'(!&;+7-*()!-4-%.!/-'(+!%.!'$(!6+2*(&&G!3%'$%.!'$(!%56-*'!&';)%(&!6+(6-+()!72+!'$(!6;,/%*!

%.S;%+0! 2.! '$(! %&&;(! 27! 7/22)%.4! +%&8&9! ?**2+)%.4! '2! -! +(*(.'! (C2/;'%2.! 27! '$(! 277%*%-/!

+(S;%+(5(.'&!–!-+'%*/(!@9"RRNT!27!'$(!>.C%+2.5(.'-/!=2)(!–!%56-*'!&';)%(&!$-C(!.23!'2!+(62+'!

about the "project impacts’ on climate (GHG emissions) and the project vulnerability to 

*/%5-'(!*$-.4(r9!#$%&!3-&!S;%'(!.(3!72+!'$(!6+2<(*'!5-.-4(+&!3$2!$-)!.2!6+(C%2;&!(Z6(+%(.*(!

.2+!&0&'(5-'%*!5('$2)!'2!)2!&29!#$(!&-5(!S;(&'%2.!5%4$'!-66(-+!–!%7!'$(!6+2<(*'!6-&&(&!'2!

'$(!.(Z'!&'-4(!–!72+!*$22&%.4!'$(!7/22)!*2(77%*%(.'!;&()!72+!)(&%4.%.4!)+-%.-4(!&0&'(5&!-.)!

5-<2+!,+%)4(&!-.)!*256/0!3%'$!'$(!+(4;/-'%2.!2.!3-'(+!-.)!(.C%+2.5(.'-/!+%&8&^\9!?!6+(C%2;&!

6+2<(*'^^G!*256/('()!%.!RX"\!%.!'$(!&-5(!@(4%2.!3$(+(!=(C(.2/^U!(6%&2)(&!*-;&(!+-6%)!7/22)&G!

7-*()! '$%&! 6+2,/(59!](*-;&(!27! (C2/;'%2.&! %.! '$(! (.C%+2.5(.'G! %.*/;)%.4!;+,-.%1-'%2.! A&2%/!

&(-/%.4F!-.)!*/%5-'(!*$-.4(G!/-+4(+!*2(77%*%(.'&!$-)!'2!,(!;&()!-.)!4(.(+-'()!&%4.%7%*-.'!(Z'+-N

*2&'&9!?**2+)%.4!'2!&25(!27!'$(!&'-8($2/)(+&!'2!'$%&!2'$(+!6+2<(*'G!'$%&!-))%'%2.-/!6+(*-;'%2.!

%&!.2'!-/3-0&!+(/(C-.'!,;'!$-+)/0!)%&*;&&()9!?&!3(!7%.-/%1(!'$%&!*$-6'(+G!AJ-0!RX"^F!'$(!_LJD!

6+2<(*'!$-&!.2'!0('!+(-*$()!'$%&!6$-&(!27!)%&*;&&%2.9&&

q?& J"2+4)/$"24+7& '(& +I%& 2%84'*O& '#R4'/,$7O& "2%& +I%& Y%R%*'$& JI%*'0%*"& "*;& +I%& 24,N,& '(&

($'';,<&@'0%&J%'J$%&"2%&"(2"4;&+I"+&+I%&*%H&$4*%&#%)'0%,&"&,'2+&'(&;"0&"*;&4*)2%",%&+I%&

24,N&'(&($'';4*8&4*&+I%&J$"4*<&C#R4'/,$7O&H%&)'*;/)+%;&"$$&+I%&,+/;4%,&+'&;%,48*&"&J2'S%)+&+I"+&

J2%R%*+,&+I4,&24,N&o<<<pO&+I4,&4,&'/2&$%4+0'+4R<&!I%&"/+I'24+4%,&H4$$&)I%)N&"$$&+I%&;%,48*&)I'4)%,&

+'&%*,/2%&H%&(/$$7&)'0J$7&H4+I&+I%&2%8/$"+4'*&HI4)I& 4,&I48I$7&;%0"*;4*8&2%8"2;4*8&+I4,&

issue”. Quotes from a public intervention of E.Parent P&I%";&'(&+I%&J2'S%)+&0"*"8%0%*+&

+%"0&"+&@DYb&-.,%"/&–&;/24*8&+I%&)'*)%2+"+4'*&JI",%<&&

qD"+4'*"$&"/+I'24+4%,&+%*;&+'&2%f/42%&"&$%R%$&'(&J2%)"/+4'*&%R%*&I48I%2&+I"*&HI"+&4,&4*&+I%&

2%8/$ation” Quote from an interview with HX>V%Y^+#1/&,+"((&

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^\!?**2+)%.4!'2!'$%&!+(4;/-'%2.G!'$(!6+2<(*'!&$2;/)!.2'!$-C(!-.0!*2.&(S;(.*(&!2.!$23!'$(!3-'(+&!7/23&!'$+2;4$!'$(!/-.)&*-6(9! !
^^!=-//()!=LJ!A=2.'2;+.(5(.'!Lh5(&NJ2.'6(//%(+FG!%9(9!Lh5(&!-.)!J2.'6(//%(+!$%4$N&6(()!,06-&&!N!$''6Yqq33392*C%-97+q!N!/-&'!-**(&&()!J-0!
RX"^!
^U!=79!.2'(!RH!
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/0 K$-3;(,%$AA-&():"%$,-)2#($29(%"#-3-"2&"(

:'!%&!S;%'(!*2552.!'2!)%&'%.4;%&$!'$(!+(&%/%(.*(!–!)(7%.()!-&!'$(!*-6-*%'0!'2!*26(!3%'$!

*;++(.'!3(-'$(+!*2.)%'%2.&!–!-.)!-)-6'-'%2.!'2!7;';+(!*$-.4(&!%.!*/%5-'(9!I;+%.4!2;+!%.S;%+0G!

3(!5('!6(26/(!%.!*$-+4(!27!26(+-'%2.-/!'+-77%*!5-.-4(5(.'!-.)!5-%.'(.-.*(!27!'$(!(Z%&'%.4!

+-%/3-0!.('32+89!#$2&(!)%&*;&&%2.&!%.%'%-//0!*2.7%+5()!'$(!+(7/(Z!'2!&(.)!,-*8!'$(!S;(&'%2.!27!

7;';+(!*$anges to people in charge of planning for new infrastructures and equipment’s (“this 

is something to take into account for new projects”). Nevertheless, as we went forward in the 

%.'(+C%(3&G!'$%&!)%&'%.*'%2.!,('3((.!7;';+(!-)-6'-'%2.!-.)!*;++(.'!+(&%/%(.*(!7-)()!-3-09!O(!

)%&*2C(+()! '$-'! -)-6'-'%2.! '2! */%5-'(! *$-.4(! %&! -/+(-)0! '-8%.4! 6/-*(! %.! '$(! *;++(.'!

5-.-4(5(.'!27! '$(!&0&'(59!V.*(! '$(! %.7+-&'+;*';+(&!-+(! %.!6/-*(G! '$(%+! 7;.*'%2.-/%'%(&!-.)!

7;.)-5(.'-/!*$-+-*'(+%&'%*&!*$-.4(!/%''/(9!v('G!'$(0!/%C(!-.)!%.'(+-*'!3%'$!'$(%+!(.C%+2.5(.'!

(C(+0!)-09!#$(0!-+(!(Z6/2%'()G!5-%.'-%.()G!+(.(3()!-**2+)%.4!'2!-!3$2/(!&('!27!6+2*();+(&G!

$-,%'&!-.)!52)-/%'%(&!3$%*$G!3%'$2;'!7;.)-5(.'-//0!'+-.&72+5%.4!'$(5G!5-8(!'$(5!(C2/C(9!!

O(! %.'(+C%(3()! 6(26/(! %.! *$-+4(! 27! '+-77%*! 5-.-4(5(.'G! )-%/0! 5-%.'(.-.*(G! *+%&%&!

5-.-4(5(.'G!('*9!?//!27! '$(5!-+(!)((6/0!-3-+(!27! &'+2.4! %.'(+-*'%2.!,('3((.!'$(! +-%/3-0!

&0&'(5!-.)!/2*-/!*/%5-'(&1K%4;+(!HNT5<&

A!+&,3#S*R#*#Q!0+,0<#('#%93#<0!"#)4!<0%3#90G0,1$#!"#%9!$#,3+!("#0''3)%!"+#,0!4;07$#

!

=(&,)3C#D&%9(,#',(<#!"%3,5!3;$#

](*-;&(! 27! '$(! &6(*%7%*%'%(&! 27! '$(! +(4%2.-/! */%5-'(G! &(-&2.&! -+(! -/&2! -! &-/%(.'! %&&;(! 72+!

5-%.'(.-.*(9! =+%'%*-/! 26(+-'%2.&! $-C(! '2! ,(! &0&'(5-'%*-//0! *2.);*'()! (C(+0! 0(-+! %.!

6+(6-+-'%2.!27!+(*;++(.'!(C(.'&Y!*$-.4%.4!'$(!3%6(+&!-'!'$(!(.)!27!&;55(+!,(72+(!'$(!7%+&'!

*(C(.2/!+-%.&G!*$(*8%.4!?=!(S;%65(.'!,(72+(!$(-'!3-C(&!-++%C(&G!('*9!
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@(4;/-+!%.*%)(.'&!–!);(!'2!&(-!&6+-0&!2.!'$(!*2-&'!2+!7%+(&!%.!)+2;4$'!6(+%2)&!N!$-C(!+(C(-/()!

'$(!5-<2+!C;/.(+-,%/%'%(&!27!'$(!&0&'(5!%.!'$(!+(4%2.G!6+24+(&&%C(/0!)+-3%.4!-.!%56/%*%'!5-6!27!

$2'&62'&9!J-.0!27!2;+!%.'(+C%(3((&!+(4;/-+/0!S;2'()!(Z-56/(&!27!6-&'!(C(.'&!-&&2*%-'()!3%'$!

6-+'%*;/-+!3(-'$(+!*2.)%'%2.&!'$-'!they could very precisely localize and describe, (“everybody 

8.23&!-,2;'!'$(!5-<2+!%.*%)(.'&G!'$(!%.72+5-'%2.!7/23&!S;%'(!3(//”!AK%4;+(!HN[FF9!

A!+&,3#S*P#*#J9(%($#('#<0H(,#!")!13"%$C#('%3"#<3"%!("31#1&,!"+#!"%3,5!3;$##

&1"5 1#5!

Z0X#?("$3:&3")3$#('#%93#ENNE#a0,1("#(53,'4(;#("#%93#Ug<3$*D4d$#4!"3#k#Z2X#ILB#0))!13"%#23)0&$3#('#0#%,33#;9!)9#'344#("#%93#
%,0)>#1&,!"+#0#?353"(4#3-!$(13#!"#=0!"%#D&"d$#!"#EN.P#

=(&,)3$C#Q&2($%6#EN.T#Z0Xk#=Q@=#KS#Z2X#

#$(!*256-.0!)(-/&!3%'$!'$2&(!(C(.'&!-&!(Z*(6'%2.-/!*+%&(&9!#$(!2,<(*'%C(! %&!'2!5-.-4(!'$(!

*2.&(S;(.*(&! 27! (-*$! 2.(G! %.! -! +(-*'%C(! 52)(9! #$(! *2//(*'%C(! *-6-*%'0! '2! $-.)/(! &;*$!

&%';-'%2.&!%&!6+2;)/0!S;2'()!-&!-!8(0!*2562.(.'!27!EL=K!%)(.'%'0!-.)!teams’!*2$(&%2.9!:.!&6%'(!

27! '$(&(! +(5-+8-,/(! (C(.'&G! EL=K! (Z(*;'%C(&! -4+((! '2! &-0! '$-'! '$(! .('32+8! %&! S;%'(! 3(//!

-)-6'()!'2!'$(!/2*-/!*/%5-'(9!!

W23(C(+G! '$(! -*'2+&! -/&2! '-/8! -,2;'! '$(! (C2/;'%2.!27! +%&8&9! #$(0!$-C(! '$(! 7((/%.4! '$-'! '$(!

&(.&%'%C%'0!'2!&25(!*-'(42+%(&!27!$-1-+)&!&;*$!-&!7%+(&!2+!*(C(.2/!+-%.&!%&!%.*+(-&%.4!,;'!'$(0!

*-..2'! '2'-//0! (Z6/-%.! '$(! '+(.)9! #$(! /-&'! 7(3! 0(-+&! 4-C(! '$(! %56+(&&%2.! 27! +(6('%'%2.! 27!

6+2,/(5-'%*!(C(.'&!3%'$!4+23%.4!*2.&(S;(.*(&!-/3-0&!52+(!%562+'-.'9!J-.0!7-*'2+&!-+(!'2!

,/-5(G! %.*/;)%.4! */%5-'(! *$-.4(G! -.! -4%.4! %.7+-&'+;*';+(! 3%'$! )(/-0()! %.C(&'5(.'&! %.!

+('+27%''%.4G! -! &-';+-'%2.!27! '$(!.('32+8! -.)! -! /23(+! -**(6'-,%/%'0! 27! +%&8&! 7+25!;&(+&! -.)!

&'-8($2/)(+&9!#$(&(!(C(.'&!5-8(!'$(!%.'+%.&%*!C;/.(+-,%/%'%(&!27!'$(!.('32+8!–!3$%*$!5-%.!-Z%&!

$-&! .2! ,06-&&%.4! 26'%2.! –! (C(.'! 52+(! C%&%,/(9! ?''+%,;'%.4! -.! %.*%)(.'! '2! &6(*%7%*! */%5-'(!

*2.)%'%2.&! %&!$23(C(+!C(+0!)%77%*;/'G! 7%+&'!,(*-;&(! '$(! '22/&!;&()! '2!5-.-4(! '$(! '+-77%*!-.)!

+(62+'!-,2;'!%.*%)(.'&!A&;*$!-&!'$(!]@>W?#!)-'-,-&(G!*79!=$-6'(+![F!-+(!.2'!)(&%4.()!72+!'$%&!

;&(9!J2+(2C(+G!'$(!+(/-'%2.&$%6&!,('3((.!-!3(-'$(+!(C(.'!-.)!'$(!6(+72+5-.*(!%.)%*-'2+!%&!
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5;/'%7-*'2+!-.)!,-+(/0!)%+(*'!–!-!$(-'3-C(!72+!%.&'-.*(!*-.!-**(/(+-'(!'$(!3(-+!27!(S;%65(.'!

3%'$2;'! '+%44(+%.4! -.! %55()%-'(! ,+(-8)23.9! ?&! -! +(&;/'G! '$(+(! %&! -/52&'! .2'! 2,<(*'%C(!

&'-'%&'%*&!27!'$(!%56-*'!27!3(-'$(+!'2!'$(!+(4;/-+%'0!2+!6(+72+5-.*(!-.)!.2!62&&%,%/%'0!'2!+(62+'!

-,2;'!6+(*%&(!'+(.)&9!!

o-%8"2;4*8&Y%R%*'$&%J4,';%,p&qo<<<p&H%&I"R%&0'2%&"*;&0'2%&40J")+,<&!I%&'*$7&(48/2%,&H%&

I"R%O&84R%&+I4,&40J2%,,4'*&+I"+&+I%&JI%*'0%*"&"2%&0'2%&(2%f/%*+&"*;&R4'$%*+<&:*)4;%*+,&

that become recurrent for external reasons. Is it climate change, urbanization? We don’t 

%9")+$7&N*'Hq<&

q:,&+I%&*"+4'*"$&2"4$&*%+H'2N&,+4$$&";"J+%;&+'&4+,&%*R42'*0%*+Gq&s/'+%,&(2'0&"*&4*+%2R4%H&

H4+I&@DYb&-.,%"/&,+"((&

B6!'2!.23G!EL=K!+(&62.)&!'2!'$(&(!(C(.'&!-&!%'!$-&!-/3-0&!)2.(!3%'$2;'!+(-//0!*$-.4%.4!%'&!

6+-*'%*(&9!J2&'!27!'$(!26'%2.&!6+262&()!-+(!&'-.)-+)!'(*$.%*-/!&2/;'%2.&!,-&()!2.!.-'%2.-/!

'(*$.%*-/! 4;%)(/%.(&! -.)! /2*-/! (56%+%*-/! (Z6(+%(.*(9! #$(&(! &2/;'%2.&! -+(! %56/(5(.'()!2./0!

2.*(! '$(! )-5-4(! -*';-//0! -66(-+()! %&! observed (“The /228! 27! '$(! 5-%.'(.-.*(! &'-77! %&!

fundamental”). When 5-%.'(.-.*(! &'-77! )('(*'! -.! -,.2+5-/%'0G! '$(%+! +(62+'! *-.! /-;.*$! -!

process of “émergence” with a specific degree of urgency and time horizons ranging from 3 

0(-+&!'2!52+(!'$-.!T9!I;+%.4!'$%&!6(+%2)G!'$(!+(/(C-.'!)(6-+'5(.'&!–!%.*/;)%.4!5-%.'(.-.*(!

-.)! (.4%.((+%.4! )(6-+'5(.'&! N! -&&(&&! '$(! 2662+';.%'0! 72+! &6(*%7%*! %.C(&'5(.'&! '2! 7%Z! '$(!

problem (renewing equipment’s, building new elements, switching to an alternative 

'(*$.%S;(F9!#$(%+! +2/(! %&! '2!-&&(&&! '$(! +(/(C-.*(!-.)! '$(!6+%2+%'0!27!(-*$!&%';-'%2.!3%'$! -.!

-&&('N5-.-4(5(.'! 6(+&6(*'%C(9!I(6(.)%.4! 27! '$(! *2&'&G! )%77(+(.'! /(C(/&! 27! C-/%)-'%2.!5-0!

%.'(+C(.(!%.!'$%&!6+2*(&&9!E;**(&&%C(!&';)%(&G!72//23%.4!-!*/-&&%*-/!(.4%.((+%.4!6+2<(*'!*0*/(G!

6+2C%)(!%.72+5-'%2.!72+!'$(!)(*%&%2.!A6+(/%5%.-+0!&';)0G!%.%'%-'%2.!&';)0G!)(C(/265(.'!&';)0F9!

According to our interviews, most of the arguments exchanged during “émergence” meeting&!

-+(!,-&()!2.!(Z6(+%(.*(!A'$(!$%&'2+0!27!'$(!*2.*(+.()N/%.(!-.)!-.-/24;(!&%';-'%2.&F9!];)4('!

-.)!$;5-.N+(&2;+*(!*2.&'+-%.'&!-+(!'$(!5-%.!/%5%'%.4!7-*'2+&9!](72+(!'$%&!6+2*(&&!*25(&!'2!

-.!(.)G!'(562+-+0!2+!(5(+4(.*0!5(-&;+(&!*-.!,(!%56/(5(.'()9!

B&;-//0! EL=K! -))+(&&(&! '$2&(! 6+2,/(5&! ,;%/)%.4! 2.! %.'(+.-/! 8.23/()4(! -.)! 6+(C%2;&!

7((),-*8&!3%'$2;'!'+0%.4!'2!(Z6-.)!%'&!8.23/()4(!,-&(!3%'$!(Z'(+.-/!-)C%*(9!!

q:+& 4,& +I%& "))/0/$"+4'*& '(& "*'0"$4%,O& R%24(4)"+4'*,O& ,/))%,,4R%& ";S/,+0%*+,& +I2'/8I&

0"4*+%*"*)%&+I"+&/$+40"+%$7&;%+%204*%&HI%*&H%&*%%;&+'&2%*%H&+I%&4*(2",+2/)+/2%<q&

q!I%2%&"2%&,+"*;"2;,&('2&,'0%&)"+%8'24%,&'(&24,N,&#/+&+I%2%&4,&"$,'&+I%&%9J%24%*)%&'(&"8%*+,q&
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q!I%2%&4,&*'&"*+4)4J"+4'*&o<<<p&H%&H'2N&+I2'/8I&,/))%,,4R%&";S/,+0%*+,&qO&4*&q2%")+4'*&'*$7q<&

s/'+%,&(2'0&"*&4*+%2R4%H&H4+I&@DYb&-.,%"/&,+"((&

Q"#%#=1*38#%),%"#1'714#+%

W(-'3-C(&! 6+2C%)(&! -! 422)! %//;&'+-'%2.! 27! '$(! *;++(.'! 6+-*'%*(&! 27! '$(! *256-.09! #$(&(!

6+-*'%*(&!$-C(!)((6/0!*$-.4()!%.!'$(!+(*(.'!0(-+&!72//23%.4!-!&(+%(&!27!8(0!(C(.'&9!@(*(.'/0!

,;%/'! +-%/3-0! '-8(! %.'2! -**2;.'! '$(! &6(*%7%*%'%(&! 27! '$(! +(4%2.-/! J()%'(++-.(-.! */%5-'(9!

W23(C(+G!'$(%+!)(&%4.!)2(&!.2'!(Z6/%*%'/0!5(.'%2.!*/%5-'(!*$-.4(!6+2<(*'%2.&9!#$(!)(&%4.!27!

'$(! J2.'6(//%(+! &'-'%2.! 72+! %.&'-.*(! %.'(4+-'(&! -.! %.&;/-'%.4! +227! *2C(+! '2! 277(+! r-! 4+(-'!

*2572+'!'2!;&(+&!,2'$!%.!'(+5!27!'(56(+-';+(!-.)!.-';+-/!/%4$'9!#$%&!%.&;/-'%2.!%&!5-)(!27!-!

'+-.&/;*(.'!5(5,+-.(! '$-'! /('&! /%4$'! '$+2;4$9! #$%&!5-'(+%-/!5-8(&!;..(*(&&-+0! '2!$(-'! %.!

3%.'(+!-.)!*22/!%.!&;55(+UX”. The project for a new station in the city of Manduel, near Nîmes, 

5(('&!'$(!+(S;%+(5(.'!27!-! /-,(/!&6(*%7%*-//0!)(&%4.()!72+!J()%'(++-.(-.!,;%/)%.4&U"9!E%.*(!

'$(!RXXQ!*-'-&'+26$%*!$(-'3-C(G!EL=K!-/&2!$-&!-!“heatwave plan” which includes anticipatory 

5(-&;+(&!%56/(5(.'()!-'!'$(!,(4%..%.4!27!&;55(+&9!?52.4!'$(&(!5(-&;+(&G!3(!*-.!S;2'(!

6+(C(.'%C(!5-%.'(.-.*(!26(+-'%2.&!2.!?=!)(C%*(&G!&6(*%-/!%.'(+C(.'%2.&!2.!'$(!C(4('-'%2.!'2!

6+(C(.'!7%+(&G!-)<;&'5(.'!%.!'$(!32+8!2+4-.%1-'%2.!'2!&'+(.4'$(.!'(*$.%*-/!'(-5&G!-!$2'/%.(!72+!

*2.'+2//(+&!-.)!*2.);*'2+&G!*255;.%*-'%2.!*-56-%4.&!2.!422)!6+-*'%*(&!%.!*-&(!27!$(-'3-C(&!

AEJEG!)%&6/-0&!%.!&'-'%2.&G!('*9F!2+!%.*+(-&(!27!3-'(+!,2''/(&!&'2*8&9!#$%&!6/-.!'-8(&!'$(!RXXQ!

(C(.'!-&!+(7(+(.*(!62%.'!'2!*-/%,+-'(!'$2&(!-*'%2.&G!%'!)2(&!.2'!42!,(02.)9!&

:::< ?D?6h@:@&?DA&A:@YF@@:CDa& 6:K:!BA& ^B-bC-K?!:_:!h&Cb& @Y:BD!:b:Y& A:@YCF-@B&CD&

Y6:K?!B&Y>?DiB&

?0 T)E(9)"#(FMNO(9"$3(E-,'(&'$26"#(-2(&3->$,"Q(

#$(!&%';-'%2.&!)(&*+%,()!-,2C(!&$23!'$-'!6(26/(!%.!*$-+4(!27!)(C(/26%.4!-.)!26(+-'%.4!

'$(!+-%/3-0!&0&'(5!-+(!7;//0!-3-+(!27!*/%5-'(N+(/-'()!%&&;(&9!#$(0!$-C(!-!)('-%/()!(Z6(+%(.*(N

,-&()! 8.23/()4(! 2.! '$(! +(/-'%2.&$%6! ,('3((.! '$(! 3(-'$(+! -.)! +-%/3-0&9! #$(0! $-C(! '2!

5-.-4(! '$%&! %.'(+-*'%2.!(C(+0!)-0!-&!5-.0!2'$(+! *2562.(.'&!27! '$(!&0&'(59!#$(0!)2!.2'!

%4.2+(! '$-'! '$%&! +(/-'%2.&$%6! 5-0! .2'! ,(! &'-,/(9! #$(0! 2,&(+C(! 5-.0! *$-.4(&! %.! '$(!

(.C%+2.5(.'!27!'$(!&0&'(5!-.)!'2'-//0!-*8.23/()4(!'$-'!*/%5-'(!*$-.4(!+(&;/'%.4!7+25!$;5-.!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
UX!$''6Yqq6+2<('&N-+*$%'(*'(N;+,-.%&5(97+q'+-.&72+5-'%2.N4-+(N&-%.'N+2*$N52.'6(//%(+N62/(N(*$-.4(q!N!/-&'!-**(&&()!E(6'(5,(+!RX"\!
U"!_-,(/!]�'%5(.'&!I;+-,/(&!Jc)%'(++-.c(.&!$''6Yqq62/(,)59(;q!N!/-&'!-**(&&()!E(6'(5,(+!RX"\!
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4+((.$2;&(!4-&(&!(5%&&%2.&!%&!2.(!27!'$(!*-;&(&!27!'$(&(!*$-.4(&9!#$(0!-+(!4(.(+-//0!-3-+(!

27!(Z6(*'()!'+(.)&G!-'!/(-&'!+(4-+)%.4!-C(+-4(!'(56(+-';+(!*$-.4(&9!!

:.!'$(!*-&(!27!_LJD!6+2<(*'G!&(-N/(C(/!+%&(!%&!'$(!5-%.!72*;&9!:'!%&!6(+*(%C()!-&!-!6+24+(&&%C(!

'+(.)! -.)! .(C(+! )(&*+%,()! %.! C(+0! 6+(*%&(! '(+5&! %.! )%&*;&&%2.&9! #%5(! $2+%12.&! -+(! ,-+(/0!

5(.'%2.()G!;.)(+/0%.4!-&&;56'%2.&G!52)(/&G!&*(.-+%2&!-+(!.(C(+!S;(&'%2.()9!?*'2+&!)2!.2'!

S;2'(! -.0! &2;+*(! 27! 8.23/()4(! 2'$(+! '$-.! '$(! C;/.(+-,%/%'0! -&&(&&5(.'! 3(! 5(.'%2.()9!

@-%/3-0!(Z6(+'&!*2.);*'!'$(!*256;/&2+0!-&&(&&5(.'&!3%'$!-/52&'!.2!)%+(*'!%.'(+-*'%2.!3%'$!

*/%5-'(!(Z6(+'&!2+!&*%(.'%&'&9!O(!)%)!.2'!7%.)!%.!2;+!%.'(+C%(3&!'+-*(&!27!2'$(+!*/%5-'(!*2.*(+.&!

+(/-'()!72+!%.&'-.*(!'2!*$-.4(&!%.!&(-&2.-/%'0!2+!62'(.'%-/!*2.&(S;(.*(&!27!52+(!7+(S;(.'!2+!

intense heatwaves on traffic demand or users’ expectations. !

@(4-+)%.4! '$(! )-%/0!5-.-4(5(.'! 27! '$(! (Z%&'%.4! &0&'(5G!52&'! 27! '$(!5(.'%2.! 27! */%5-'(N

+(/-'()!%&&;(&!)(-/!3%'$!'$(!*;++(.'!*/%5-'(9! :.'(+C%(3((&!5(.'%2.()!*/%5-'(!*$-.4(!-&!-.!

extension of current trends, sometimes as an “acceleration”. It is about an exacerbation of 

'$(!)%77%*;/'%(&!-/+(-)0!(Z6(+%(.*(&!'2)-0!A(949!52+(!7%+(&!%.!&;55(+G!52+(!7/22)!+%&8&!+(/-'()!

'2!=(C(.2/!(6%&2)(&G!('*9F9!#$(&(!(C2/;'%2.&!,(*25(!-))%'%2.-/!+(-&2.&!'2!+();*(!'$(!*;++(.'!

-)-6'-'%2.!)(7%*%'!-.)!%56+2C(!EL=K!*-6-*%'0!'2!)(-/!'2)-0!3%'$!%.*2.C(.%(.'!3(-'$(+Y!!

“Whether this type of incidents occur five or ten times a year, it is already significant and 

H%& *%%;& +'& (4*;& ,'$/+4'*,O& %ven if the frequency does not increase” Quote from an 

4*+%2R4%H&H4+I&@DYb&,+"((<&

This type of “incremental”, “autonomous” adaptation –! -&! 2662&()! '2! '+-.&72+5-'%2.-/URG!

6/-..()! -)-6'-'%2.! Aj-'(&! ('! -/9G! RX"RF!–! )2(&! .2'! 7;.)-5(.'-//0! *$-//(.4(! '$(! ,-&%*!

6+%.*%6/(&!27!'$(!&0&'(5!2+!%'&!4(.(+-/!2+4-.%1-'%2.Y!!

“As long as we manage to deal with each individual incident, we don’t question our 

practices... may it the best thing to do.” Quote from an interview with HX>V%,+"((<&&

/0 G2$#I"9(45"#,-)2#(

#$%&! %.'(+6+('-'%2.! 27! */%5-'(! *$-.4(&! -.)! '$%&! C%&%2.! 27! -)-6'-'%2.! $-C(! -! 5-<2+!

)+-3,-*8Y!,0!72*;&%.4!2.!-C(+-4(!'+(.)&!-.)!*2.'%.;%'%(&G!'$(0!)2!.2'!S;(&'%2.!'$(!C-+%('0!27!

(Z%&'%.4!&*(.-+%2&!2+!'$(!*$-.4(&!27!*/%5-'(!C-+%-,%/%'0G!-.)!)2!.2'!'-8(!%.'2!*2.&%)(+-'%2.!'$(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
UR!“Adaptation that changes the fundamental attributes of a system in response to climate and its effects”.!A:D==G!RX"HG!69!"\T^F!
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7;//! +%*$.(&&! 27! '$(! &*%(.'%7%*! +(&(-+*$! 2.! */%5-'(! *$-.4(9! #$%&! +(&(-+*$! &$23&! *$-.4(&! %.!

-C(+-4(!-.)!'+(.)&!,;'!-/&2!%.!(Z'+(5(!)%&'+%,;'%2.!-.)!C-+%-,%/%'09!=/%5-'(!*$-.4(!*$-//(.4(&!

'$(!*/%5-'(!&'-,%/%'0!3(!$-C(!,((.!(Z6(+%(.*%.4!72+!)(*-)(&9!](02.)!'$%&!4(.(+-/!*2.*/;&%2.!

'$(! &*%(.'%7%*! 8.23/()4(! ,-&(! %&! C(+0! )%C(+&(G! +(62+'%.4! -,2;'! $('(+24(.(2;&! (C2/;'%2.&!

)(6(.)%.4!2.!'$(!4(24+-6$%*-/!*2.'(Z'&!-.)!'%5(!$2+%12.&9!#$%&!)%C(+&%'0G!+(&;/'%.4!7+25!'$(!

7;.)-5(.'-/!*256/(Z%'0!27!'$(!*/%5-'(!&0&'(59!:'!%&!(C(.!52+(!&-/%(.'!-&!(Z'+(5(!(C(.'&!-+(!

*2.*(+.()9!

?.0!+(&;/'&!3(!$-C(!2.!'$(!7;';+(!-+(!6+2,-,%/%&'%*!-.)!*25(!3%'$!;.*(+'-%.'%(&!'$-'!3(!.(()!

'2!$-.)/(!AI(&&-%!i!`-.!)(+!E/;%<&G!RXX\p!W(.+0G!RX"Qp!:D==G!RX"H*p!_(56(+'!('!-/9G!RXXHp!`-.!

]+((!i!`-.!)(+!E/;%<&G!RX"Hp!`-.)(+/%.)(.G!RX"TF9!#$(&(!;.*(+'-%.'%(&!-+(!7%+&'!&'2*$-&'%*&!2+!

2.'2/24%*-/G!+(/-'()!'2!'$(!.-';+-/!C-+%-,%/%'0!27!*/%5-'(9!#$(+(!-+(!-/&2!&*%(.'%7%*!A2+!(6%&'(5%*F!

;.*(+'-%.'%(&! +(/-'()! '2! 2;+! /%5%'()! *-6-*%'0! '2! ;.)(+&'-.)! -.)! +(6+(&(.'! '$(! */%5-'(!

*256/(Z%'09!>C(.';-//0!'$(+(!-+(!&2*%2(*2.25%*!;.*(+'-%.'%(&!A2+!)(*%&%2.G!+(7/(Z%C(!2+!C2/%'%2.!

;.*(+'-%.'%(&F!)(6(.)%.4!2.!$23!5;*$!kWk!3(!3%//!(5%'!%.!'$(!*25%.4!)(*-)(&!A)(6(.)%.4!

2.!3$%*$!&2*%2(*2.25%*!6-'$3-0!3(!3%//!72//23F!A*79!*$-6'(+!RF9!O(!;&;-//0!)(-/!3%'$!'$%&!/-&'!

*-'(42+0!27! ;.*(+'-%.'%(&! ,0!32+8%.4!3%'$! */%5-'(! &*(.-+%2&9! =$22&%.4! '$(! &*(.-+%2!2+! '$(!

&*(.-+%2&!3(!;&(!'2!5-8(!)(*%&%2.&!2+!,;%/)!-!62/%*0!%&!-!&'+-'(4%*!*$2%*(!5-)(!,0!)(*%&%2.N

5-8(+&!)(6(.)%.4!2.!'$(%+!(Z6(+%(.*(G!8.23/()4(!-.)!+(6+(&(.'-'%2.&9!#$%&!-''%';)(!%&!S;%'(!

*2552.! 72+! )(*%&%2.N5-8(+&!3$2! 7-*(!5-<2+! &2*%2(*2.25%*! ;.*(+'-%.'%(&! 72+! -/52&'! -.0!

*$2%*(! '$(0!5-8(9! :.! '$(! +-%/3-0!*2.'(Z'G! '$(! 7;';+(!)(5-.)!27! '+-.&62+'! %&! 72+! %.&'-.*(!-!

*+%'%*-/!,;'!-/&2!;.*(+'-%.!C-+%-,/(9!:.!'$(!(Z-56/(&!3(!*2;/)!&';)0G!3(!72;.)!.2!(C%)(.*(!27!

32+8%.4!3%'$!&(C(+-/!*/%5-'(!&*(.-+%2&9!

K;//!*2.&%)(+-'%2.!27!'$(&(!*$-+-*'(+%&'%*&!72+!-)-6'-'%2.!32;/)!%56/0!+-%&%.4!.(3!S;(&'%2.&G!

72+! (Z-56/(Y!O$-'! '06(!27! ;.6+(*()(.'()!(C(.'&!*2;/)!)%&+;6'! '$(! &0&'(5P!I2(&! %'!5-8(!

&(.&(!'2!-.'%*%6-'(P!:&!%'!&'%//!+(/(C-.'!'2!;&(!27!&'-'%&'%*&!,-&()!2.!6-&'N(C(.'&!'2!)(&%4.!.(3!

%.7+-&'+;*';+(P! O2;/)! -! 6+(*-;'%2.-+0! %.*+(-&(! 27! '$(! +2,;&'.(&&! 27! .(3! (S;%65(.'! ,(!

(*2.25%*-//0!6+27%'-,/(P!O2;/)!3(!26(+-'(!-!+-%/3-0!&0&'(5!3%'$!'$(!&-5(!&'-.)-+)&!-.)!

2+4-.%1-'%2.! 3%'$!52&'! 7+(S;(.'! &(C(+(! 3(-'$(+! $-1-+)P!O%//! '$(! ;&(+&! (Z6(*'! '$(! &-5(!

&(+C%*(! %.! -!3-+5(+! 2+! -!52+(! C-+%-,/(! */%5-'(P! ?))+(&&%.4! '$%&! '06(! 27! S;(&'%2.&!32;/)!

*$-//(.4(! '+-77%*! 5-.-4(5(.'! 62/%*%(&! A%.'+2);*%.4! 62&&%,%/%'%(&! &;*$! -&! *2.'%.4(.*0!
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*%+*;/-'%2.!6/-.&!2+!-**(6'-,/(!6+(C(.'%C(!*-.*(//-'%2.&FG!.('32+8!6/-..%.4!A(949!6+%2+%'0!-Z(&F!

,;'!-/&2!&2*%-/!*2.&(.&;&Y!O$-'!)2!3(!(Z6(*'!7+25!EL=K!A%.!'(+5&!27!&(+C%*(G!27!&(*;+%'0G!27!

*2572+'G!('*9FP!O$-'!%&!-.!-**(6'-,/(!+%&8P!>'*9!

?/+(-)0!+%&(.!-.)!-))+(&&()!%.!2'$(+!&(*'2+-/!2+!.-'%2.-/!*2.'(Z'&!A)(!W--.G!@24(+&G!]+23.G!

i! I(/('%*G! RX"[p! j-.(! i! `-.)(+/%.)(.G! RX"Tp! L('32+8! @-%/G! RX"\p! E%52.('G! RX"[F! '$2&(!

S;(&'%2.&!-66(-+!+(/-'%C(/0!.(3!$(+(9!?**2+)%.4!'2!3$-'!3(!*2;/)!2,&(+C(G!'$(0!-+(!.2'!A0('F!

(Z6/%*%'/0!6;'!2.!'$(!'-,/(9!D+24+(&&%C(!-.)!+(-*'%C(!-)-6'-'%2.!%&!'$(!6+(C-%/%.4!/24%*9!D2'(.'%-/!

,+(-8'$+2;4$&!2+!&;+6+%&(&!-+(!.2'!+(-//0!*2.&%)(+()!62&&%,%/%'%(&!-.)!&2!.2'!-.'%*%6-'()9!“O-%'!

-.)!&((”!%&G!72+!'$(!525(.'G!'$(!6+(7(++()!&'+-'(40p!

q=4+I&)$40"+%&)I"*8%&H%&"2%&+"$N4*8&"#'/+&%R'$/+4'*&4*&+I%&$'*8&2/*<&:(&H%&%*;&/J&I"R4*8&

0'2%&R4'$%*+&"*;&0'2%&(2%f/%*+&JI%*'0%*"O&+I%*&0"7#%&H%&H4$$&)I"*8%&+I%&$'84)qj&q=%&

0"7&I"R%&+'&;'&0'2%&4(&+I%&+2")N&)'$$"J,%&+''&'(+%*q<&s/'+%,&(2'0&4*+%2R4%H,&H4+I&@DYb&

,+"((<&&

70 N3->$,"(&'$26"($#()2"(,%"29($>)26(),'"%#(

J-.0! 7-*'2+&! *-.! *2.'+%,;'(! '2! (Z6/-%.! '$%&! -66-+(.'! 4-6!,('3((.!-!&*%(.*(!5(-.'! '2!

(.*2;+-4(! /-+4(N&*-/(! -*'%2.&! -.)! -.! -)-6'-'%2.! '$-'! +(5-%.&! /%5%'()! -.)! %.*+(5(.'-/9!

=/%5-'(!*$-.4(&!32;/)!,(!'22!;.*(+'-%.G!'22!7-+!-3-0!7+25!.23p!'$(0!32;/)!/(-)!'2!&'+;*';+-/!

*$-.4(&!'2!,(!-))+(&&()!-'!-!$%4$(+!/(C(/!27!'$(!2+4-.%1-'%2.G!('*9!:.!2+)(+!'2!4+-&6!'$(!7;//!

&%4.%7%*-.*(!27!'$(!*256/(5(.'-+0!6%(*(&!27!(Z6/-.-'%2.!3(!.(()!'2!;.)(+&'-.)!'$-'!'$(&(!

S;(&'%2.&!-+(!.2'!-,&'+-*'!-.)!'$-'!'$(%+!)%&*;&&%2.!$-&!'2!'-8(!%.'2!-**2;.'!)((6/0!4+2;.)()!

$%&'2+%*-/!6-'$&!-.)!2'$(+!2.42%.4!*$-.4(&9!#$(+(!-+(!+(&%&'-.*(!-.)!)%C(+4(.'!)0.-5%*&!'2!

*2.&%)(+9!!

:'!%&!7%+&'!%562+'-.'!'2!*2.&%)(+!'$(!$%&'2+%*-/!6-'$&!'$-'!5-)(!'$(!+-%/3-0!&0&'(5G!-&!%'!%&!'2)-0!

AJ;572+)!i!O%..(+G! RX"XF9! #$%&! .('32+8! +(&;/'&! 7+25! ,%4! 6/-..%.4! 6+24+-5&! –! '$(!52&'!

+(*(.'!,(%.4!'$(!#k`!6+24+-5!AK2;+.%-;G!"UU\p!_2/%C(G!"UUUF!–!)((6/0!4+2;.)()!%.!-!62&%'%C%&'!

C%&%2.!27!6+24+(&&!-.)!52)(+.%'09!E6(()!-.)!(77%*%(.*0!-+(!'32!27!'$(!8(0!-''+%,;'(!27!'$%&!

6$%/2&26$0! 27! &6-'%-/! -.)! (*2.25%*! )(C(/265(.'! AK2;+.%-;G! RX""p! D%*2.G! RXX"p! E';)(.0G!

"UUTp!#+2%.G!RX"XF9!#$(!6+(C-/(.*(!27!&6(()N+(/-'()!-+4;5(.'&!%.!'$(!6;,/%*!)(,-'(!-+2;.)!

4+(-'!6+2<(*'!%//;&'+-'(&!'$%&!62%.'9!E%.*(!"UHTG!3(!$-C(!-/&2!,((.!2,&(+C%.4!%.!K+-.*(!-!4(.(+-/!

'+(.)! '23-+)&! $2524(.%1()! -.)! 26'%5%1()! &'-.)-+)&! -.)! 6+2*();+(&! -*+2&&! '$(! *2;.'+0!
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AK%.(1G!RX"Q-p!J-120(+G!RX"Qp!`-'%.G!RXX^F9!?&!-!+(&;/'G!%'!,(*-5(!C(+0!)%77%*;/'G!-**2+)%.4!'2!

2;+!%.'(+C%(3((&G!'2!(Z6(+%5(.'!/2*-//0!-/'(+.-'%C(!'(*$.%S;(&!2+!2+4-.%1-'%2.&!52)(&9!!

#$(! +-%/3-0! &0&'(5! %&! -! *256/(Z! ,;'! *2.'+2//()! &0&'(59! :'! %&! 6+%5-+%/0! -.! (.4%.((+%.4!

determinist structure (“a train schedule does not come with an uncertainty range”). The 

)%&*2;+&(&! +(7/(*'! '$-'! '$(! &2*%2(*2.25%*! -.)! '(*$.%*-/! *2562.(.'&! 27! '$(! &2*%2'(*$.%*-/!

&0&'(5!-+(!C(+0!27'(.!$-.)/()!&(6-+-'(/0!AK%.(1G!RX"Q-F9!I(C%*(&!&;*$!-&!'$(!&2*%2(*2.25%*!

-&&(&&5(.'! 7+-5(32+8&! 3(! 5(.'%2.()! -,2C(! '-8(! '$(! ;.*(+'-%.'0! &2*%2(*2.25%*!

assumptions (e.g. the traffic demand or users’ preferences) as exogenous inputsUQ9!](*-;&(!27!

'$(! /2.4!'%5(N$2+%12.&! %.C2/C()!-.)!)((6!;.*(+'-%.'%(&G!*/%5-'(!*$-.4(!)2(&!.2'!7%'! %.!'$%&!

'06(! 27! 7+-5(32+8&9! =2.&(S;(.'/0! '$(! *256/(Z! &2*%2'(*$.%*-/! -&6(*'&! 27! */%5-'(! *$-.4(!

AI(&&-%!('!-/9G!RXXUp!W;/5(G!RXXUp!E-+(3%'1!i!D%(/8(G!RXX\F!-+(!27'(.!%4.2+()G!3$%/(!2./0!'$(!

'(*$.%*-/!)('(+5%.%&'!6-+'!%&!+('-%.()9!!

D-&'!(Z6(+%(.*(&!$-C(!-!5-<2+!+2/(! %.!'$(!)(C(/265(.'!27!'$(!+-%/3-0!&0&'(59!J-.0!27!'$(!

&'-.)-+)&! -.)! '(*$.%S;(&! –! 72+! )(&%4.G! ,;%/)%.4G! 26(+-'%2.! –! +(&;/'! 7+25! -.! %.*+(5(.'-/!

(56%+%*-/!6+2*(&&G!3$%/(!'$(!;&(!27!*256/(5(.'-+0!-66+2-*$(&!&;*$!-&!52)(//%.4!'(*$.%S;(&G!

%&!S;%'(!.(3!-.)!&'%//!(5(+4(.'9!K((),-*8!7+25!%.N$2;&(!(Z6(+'&!-7'(+!5-<2+!%.*%)(.'&!+(5-%.&!

'$(!5-%.!)+%C(+!72+!*$-.4(!3%'$%.!'$(!*256-.09!#$(+(!%&!C(+0!/%''/(!+225!72+!)%77(+(.'!72+5&!27!

8.23/()4(! –! &;*$! -&! !"# $!4!)(! */%5-'(! 52)(//%.4! N! (&6(*%-//0! 3$(.! '$(0! S;(&'%2.! (Z%&'%.4!

6+-*'%*(&UH9!

EL=K!(Z6(+'&!3(!%.'(+C%(3()G!&$-+(!-!*2552.!7((/%.4!'$-'!'$(!+-%/3-0!.('32+8!%.!'$(!+(4%2.!

%&!-/+(-)0!S;%'(!+2,;&'9!#$(0!'+;&'!'$(!%.N$2;&(!(Z6(+'%&(!'2!7%.)!'(*$.%*-/!&2/;'%2.&!'2!*26(!

3%'$!7;';+(!6+2,/(5&!*/%5-'(!*$-.4(!*-.!*+(-'(!-.)!)2!.2'!,(/%(C(!%'!%&!.(*(&&-+0!'2!S;(&'%2.!

'$(!*;++(.'!,-&%&!27!'$(!2+4-.%1-'%2.!,(*-;&(!27!'$%&!6$(.25(.2.9!

#$(!+-%/3-0!&(*'2+!%&!;.)(+42%.4!+-6%)!(C2/;'%2.&!-.)!$-&!'2!-)-6'!'2!&'+;*';+-/!*$-.4(&!27!%'&!

&2*%2(*2.25%*!(.C%+2.5(.'9!#$(!)%&*2;+&(!2.!*/%5-'(!*$-.4(!%&!'$(+(72+(!7-+!7+25!,(%.4!'$(!

2./0! *$-//(.4(! '2! current practices. It has to “compete” with other concerns, sometimes 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
UQ!>Z6(+'&!6+2);*(!'$(&(!5%.%&'(+%-/!7+-5(32+8&!-'!'$(!.-'%2.-/!/(C(/G!'$(0!5-8(!-&&;56'%2.&!3$%*$!-+(!.2'!)%&*;&&()!-.052+(!/-'(+9!!
UH!O(!7%.)!&%5%/-+!S;(&'%2.&!%.!2'$(+!&(*'2+&!&;*$!-&!'$(!%.&;+-.*(!%.);&'+0!2+!*2-&'-/!5-.-4(5(.'9!V;+!;.)(+&'-.)%.4!27!'$(!*2.&(S;(.*(&!
27! -! &$%7'!7+25!&'-'%&'%*! -66+2-*$(&!,-&()!2.!$%&'2+%*-/! (C(.'&G! '2!6+2,-,%/%&'%*!)%&'+%,;'%2.&!,-&()!2.!.;5(+%*-/! &%5;/-'%2.&! %&!&'%/! '2!,(!
%56+2C()9!!



"QT!
!

+(S;(&'%.4! C(+0! )%C(+4(.'! +(&62.&(&! -.)! 27'(.! 6(+*(%C()! -+(! 52+(! &-/%(.'! 2+! ;+4(.'! ,0!

)(*%&%2.N5-8(+&9!!

:.! K+-.*(G! -&! %.! 5-.0! 2'$(+! 2/)N%.);&'+%-/%1()! *2;.'+%(&G! .('32+8&! -+(! -4%.4! -.)! 7-*(!

%562+'-.'!.(()&!72+!+('+27%''%.4!-.)!+(.(3-/UT9!:.!-!'%4$'!,;)4('-+0!&%';-'%2.G!6+2C%)%.4!'$(!

.(*(&&-+0!6;,/%*!+(&2;+*(&!'2!(.-,/(!'$%&!$;4(!+(.(3-/!32+8!%&!-!5-<2+!7%.-.*%-/U[!-.)!62/%'%*-/!

*$-//(.4(U\. The processes of “émergence” we d(&*+%,()! 5-'(+%-/%1(! '$(&(! 525(.'&! 27!

6+%2+%'%1-'%2.9!=/%5-'(!*$-.4(!-66(-+&!-&!-!&(*2.)!2+)(+!%56(+-'%C(!–!.2'!-&!;+4(.'!–!2+!(C(.!

-!+%&89!:.)(()G!5-.0!-*'2+&!7(-+!'$-'!-)-6'-'%2.!32;/)!%.*+(-&(!'$(!*2&'!27!+(.(3-/!6+2<(*'&!

3$%*$!%&!$-+)/0!*256-'%,/(!3%'$!-!&'+-'(40!27!72*;&%.4!'$(!-C-%/-,/(!+(&2;+*(&!2.!'$(!5-<2+!

6+%2+%'%(&9!:.!-))%'%2.G!5-.0!27!'$(5!-&&%4.!'$(!C;/.(+-,%/%'0!27!'$(!.('32+8!'2!%'&!-4(!-.)!'2!

%'&!*;++(.'!*2.)%'%2.&9!J2)(+.%1%.4!'$(!.('32+8!'$(+(72+(!-/+(-)0!-66(-+&!-&!-!5-<2+!(772+'!

*2.'+%,;'%.4!'2!C;/.(+-,%/%'0!+();*'%2.9!!

#$(!/%,(+-/%1-'%2.!6+2*(&&!*;++(.'/0!42%.4!2.!%.!'$%&!&(*'2+!%&!-.2'$(+!8(0!*2.'(Z';-/!%.&%4$'!'2!

;.)(+&'-.)! '$(!2C(+-//! &%';-'%2.! A=2;+!)(&!*256'(&G!RXX^p!D(+(..(&G!RX"HF9!@-%/3-0&!$-C(!

$%&'2+%*-//0!,((.!-!C(+0!52.262/%&'%*!-.)!*/2&()!&(*'2+!3%'$!-!C(+0!/%5%'()!.;5,(+!27!6/-0(+&9!

#$(+(!-+(!.23!5-.0!52+(!-*'2+&!%.C2/C()!-.)!-!4+(-'(+!62+2&%'0!,('3((.!'+-.&62+'!52)(&9!

:.!2+)(+! '2!-)-6'! '2! '$%&! &%';-'%2.!EL=K!J2,%/%'c&! *255;.%*-'(&!-,2;'! %'&(/7!-&!-!52,%/%'0!

6/-'72+5!2+!-&&(5,/(+!52+(!'$-.!-!+-%/3-0!26(+-'2+U^9!V'$(+!$(-C0!'+(.)&!%.*/;)%.4!'$(!)%4%'-/!

+(C2/;'%2.! 2+! '$(! (.(+40! '+-.&%'%2.! &$-6(! '$(! (C2/;'%2.&! 27! 52,%/%'0! %.! '$%&! *2.'(Z'9! ?.!

example of this is given by the national debates for the 2018 “mobility package”, starting with 

'$(!D$$!$3$#13#40#F(2!4!%W!-.)!'$(%+![!6+%2+%'%(&Y!*/(-.!52,%/%'0G!&2/%)-+%'0G!&-7('0G!%.'(+52)-/%'0G!

(*2.25%*!&;&'-%.-,%/%'0!-.)!)%4%'-/!'+-.&72+5-'%2.&UU9!:.!V**%'-.%(G!'$(!L%0%$#+W"W,0&8#1&#,0!4#

et de l’intermodalité"XX!2+4-.%1()!%.!RX"[!)+(3!-!/%&'!27!+(4%2.-/!6+%2+%'%(&!'$-'!2**;60!52&'!27!

'$(!62/%'%*-/!-''(.'%2.!AK%4;+(!HN\F9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
UT!E((!72+!%.&'-.*(!'$(!$(-+%.4!27!EL=K!-.)!EL=K!@c&(-;!=>V&!%.!'$(!D-+/%-5(.'!%.!J-+*$!RX"[9!
U[!EL=K!@c&(au debt was approximatively 44 bi€ in 2016.!
U\! #$(+(! -+(! )%77%*;/'! '+-)(N277! +(4-+)%.4! +(&2;+*(&! -//2*-'%2.G! 3%'$! &'+2.4! 62/%'%*-/! *2.&(S;(.*(&9! ?7'(+! 0(-+&! 27! ;.)(+%.C(&'5(.'! -.!
-5,%'%2;&! +('+27%''%.4! 6+24+-5! %&! ;.)(+! %56/(5(.'-'%2.9! :.! RX"T! -.)! RX"[! EL=KG! -/2.4!3%'$! +(4%2.-/! -;'$2+%'%(&G! %.C(&'()! T! bi€/yr to 
52)(+.%1(! '$(! +-%/3-0! &0&'(59! =79! $''6&Yqq3339&.*7N+(&(-;97+q7+q-N6+262&q.2'+(N&'+-'(4%(q52)(+.%&(+N5-%.'(.-.*(! N! /-&'! -**(&&()G!
E(6'(5,(+!RX"\!!
U^! (949! k;%//-;5(! D(60G! EL=K! =>V! %.'(+C%(3Y! f!EL=K! <2,! %&! '2! ,(*25(! -! 52,%/%'0N-&&(5,/(+!g9! _(! J2.)(G! n;/0! RU"\9!
3339/(52.)(97+q(*2.25%(q-+'%*/(qRX"\qX\qX"q4;%//-;5(N6(60N/(N5('%(+N)(N/-N&.*7N(&'N*(/;%N)N;.N-&&(5,/(;+{T"THQXQ{QRQH9$'5/! -.)!
3339&.*79*25q7+q4+2;6(!*2.&;/'c!/(!"HqXUqRX"\!N!/-&'!-**(&&()G!E(6'(5,(+!RX"\!!
UU!$''6&Yqq3339-&&%&(&)(/-52,%/%'(942;C97+q&0.'$(&(&!N!/-&'!-**(&&()!n;.(!RX"^!!
"XX!$''6&Yqq3339/-+(4%2.97+q>k@:J!N!/-&'!-**(&&()!n;.(!RX"^!



"Q[!
!

A!+&,3#S*T#*#.Nj.#,3+!("04#-,!(,!%!3$#',(<#%93#L%0%$#+W"W,0&8#1&#,0!4#3%#13#4’!"%3,<(104!%W#

!

"9 :56+2C%.4!'$(!S;-/%'0!27!+(4%2.-/!'+-%.!&(+C%*(&!
R9 :56+2C%.4!6+%*%.4!62/%*%(&!3%'$!$-+52.%1()!+-'(&!-.)!%.'(+52)-/!277(+&!
Q9 D+(&(+C%.4!&(*2.)-+0!/%.(&!-.)!-)-6'%.4!+(4%2.-/!&(+C%*(&!'2!.(3!;&(&!
H9 :56+2C%.4!'$(!-**(&&%,%/%'0!27!+-%/!-.)!+2-)!&(+C%*(&!
T9 I(7(.)%.4!W%4$N&6(()!6+2<(*'!72+!'$(!@(4%2.!
[9 I(C(/26%.4! *2-*$N&(+C%*(&! i! '+-.&62+'N2.N)(5-.)! -&! 6-+'&! 27! 5;/'%52)-/!

277(+&!
\9 IcC(/266%2.&!%.'(+52)-/!$;,&!
^9 ?)C2*-'%.4!'2!6+(&(+C(!%.'(+N;+,-.!.-'%2.-//0!&;,&%)%1()!'+-%.&!
U9 E'%5;/-'%.4!'$(!+-%/!7+(%4$'!&(*'2+!
"X9 J-%.'-%.%.4!-!&;&'-%.()!)%-/24;(!3%'$!/2*-/!&'-8($2/)(+&!
11. E;662+'%.4!%..2C-'%2.  

=(&,)3C#?("$3!4#,W+!("04#V))!%0"!36#Q3)3<23,#EN.P#–#%,0"$40%!("C#D&%9(,#

?//!27!'$(&(!52C(5(.'&!-+(!-'!'$(!*(.'(+!27!EL=K!-4(.)-!'2)-09!#$(0!*+(-'(!5-.0!&$2+'N'(+5!

;.*(+'-%.'%(&! '$-'! 27'(.! 6+(C-%/&! 2.! /2.4N'(+5! %.)('(+5%.-'%2.&9! #$(0! -/&2! *25(! –! '$%&! %&!

*2.&%&'(.'!3%'$!'$(!6+(C%2;&!*$-6'(+!–!3%'$!-.!(772+'!)%+(*'()!'23-+)!%56+2C%.4!'$(!(*2.25%*!

6(+72+5-.*(!27! '$(!&(+C%*(9! @-'%2.-/%1-'%2.! -.)! &$2+'N'(+5!26'%5%1-'%2.! -+(! '$(!6+(C-%/%.4!

/24%*! 72+! .239!V.(! '$(! 2.(! $-.)! '$%&! *-.! *2.'+%,;'(! '2! -)-6'-'%2.9! :.)(()G! %'!5%4$'! $(/6!

*2.&2/%)-'%.4!)-'-G!;.)(+&'-.)%.4!'$(!&0&'(5!C;/.(+-,%/%'0!-.)!5%*+2N5-.-4(!'$(!3(-'$(+N

+-%/3-0! %.'(+-*'%2.9! V.! '$(! 2'$(+! $-.)G! '$%&! 42(&! -4-%.&'! *256/(5(.'-+0! (Z6/2+-'2+0!

-66+2-*$(&! -/&2! C(+0! %562+'-.'! '2! 4('! 6+(6-+()! -.)! ,(! -,/(! '2! 7-*(! ;.72+(&((.!

;.6+(*()(.'()! (C(.'&! A)(! W--.! ('! -/9G! RX"[p! #+;'.(C0'(G! k;%C-+*$G! _(56(+'G! i! E'+-*$-.G!

RX"[F9!

?'!'$(!(.)!27!'$(!)-0G!'$(!*255-.)!-.)!*2.'+2/!-66+2-*$!%&!&'%//!'$(!6+(C-%/%.4!52)(/9!#$(!

42-/!%&!'2!+-.8!6+%2+%'%(&G!'2!&(S;(.*(&!+(&62.&(&!-.)!'2!)(52.&'+-'(!'$-'!'$(!*256-.0!%&!-,/(!

'2!5-.-4(!-.0!&%';-'%2.!3$(.! %'!*25(&! AJ-''(%G!RX"RF9!D+2<(*'&! /%8(!_LJD!-+(!,2'$!$%4$/0!



"Q\!
!

&'+;*';+()! N!3%'$! -! &;**(&&%2.!27! 2,/%4-'2+0! &'(6&!-.)!)21(.&!27! (.C%+2.5(.'-/G! '(*$.%*-/G!

(*2.25%*! -.)! 7%.-.*%-/! *2562.(.'&9! #$(0! -/&2! %.C2/C(! -! 4+23%.4!.;5,(+!27! &'-8($2/)(+&9!

W23(C(+G!)(&6%'(!'$(!.;5,(+!27!6-+-5('(+&!*2.&%)(+()!-.)!'$(!'%5(!-.)!+(&2;+*(&!)(C2'()!

'2! &';)%(&G! '$(&(! 6+2*(&&(&! -66(-+! '2! ,(! C(+0! &'-.)-+)%1()! -.)! &'-,/(9! #$(0! &'+;44/(! '2!

%.'(4+-'(! (5(+4(.'! '+(.)&! &;*$! -&! */%5-'(! *$-.4(9! #$(+(! %&! -! C(+0! /%''/(! .;5,(+! 27! +(-//0!

)('(+5%.%.4!*+%'(+%-!'$-'!$-+)/0!(C2/C(9!]0!*2.&'+;*'%2.!&25(!C-+%-,/(&!6+(C-%/!%.!'$(!-.-/0&%&!

*-++%()!2;'!N72+!(Z-56/(!'$(!C-/;(!27!'%5(!%.!&2*%2N(*2.25%*!-&&(&&5(.'&"X"9!!

#$(! +-+(! -''(56'&! '2! ,+%.4! */%5-'(! *$-.4(! %.! '$(! 6+2*(&&! -+(! C(+0! /%5%'()9! #$(! *2-&'N/%.(!

C;/.(+-,%/%'0!-&&(&&5(.'!3(!6+(&(.'()!2./0!*-5(!'2!+(%.72+*(!-!*2.&(.&;-/!)(*%&%2.!.2'!+(-//0!

'2! 26(.! -! )%&*;&&%2.9! E%5%/-+/0G! %.! '$(! )-%/0! 26(+-'%2.! 27! '$(! .('32+8G! '$(! %56(+-'%C(&! 27!

&(*;+%'0!-.)!26'%5%1-'%2.!6+(C(.'!7+25!)()%*-'%.4! +(&2;+*(!'2!(Z6/2+-'2+0!-66+2-*$(&!-.)!

(Z6(+%5(.'%.4! -/'(+.-'%C(! 6+-*'%*(&! ArEL=K! $-&! -! +-'%2.-/(! 27! (Z*(//(.*(! ,;'! .2! &(.&(! 27!

approximation”).!

E25(!-*'2+&!(Z6+(&&!)%C(+4(.'!C%(3&!-.)!)%&-4+((!3%'$! '$%&!5%.)&('9!W23(C(+G!);+%.4!2;+!

inquiry we did not find any “constituency” organized to build and propose alternative 

approaches. Most of the stakeholders we met did not feel “legitimate” or equipped (“we don’t 

$-C(!'$e resources”) to take this role (“it’s not our job”F9!#$(0!32;/)!-66-+(.'/0!$-C(!C(+0!

/%''/(!+225!'2!)2!&29!

@(4-+)%.4! '$(! _LJD! 6+2<(*'G! 72+! %.&'-.*(G! users’ associations and environmental NGOs 

defended a priorities ranking different from SNCF’s one. For them, the reliability of daily 

'+-.&62+'&!-.)! '$(!7%4$'!-4-%.&'!+2-)!*2.4(&'%2.!3(+(!52+(!C-/;-,/(! '$-.! '+-%.&!&6(()! 72+!

/2.4N)%&'-.*(!'+-C(/&9!#$(0!*2.'(&'()!'$(!7;.*'%2.-/!*$2%*(&!5-)(!,0!/2*-/!-;'$2+%'%(&!–!3$%*$!

-+(!(Z6+(&&%.4G!-**2+)%.4!'2!'$(5G!an”outdated vision of progress”. They proposed alternative 

C%&%2.&! 27! 52,%/%'0! 7+-5(32+8&! 72+! '$(! +(4%2.G! ,-&()! 2.! -.! %.*+(-&()! +();.)-.*0! -.)!

+(&%/%(.*(!27!'$(!&0&'(59!=/%5-'(!*$-.4(!'-8(&!6/-*(!%.!'$%&!-+4;5(.'!-&!-.!-))%'%2.-/!7-*'2+!

-52.4!2'$(+&!3%'$2;'! +(-//0!,(%.4!)%&*;&&()9!O$(.!'$(&(!-*'2+&! '+0! '2!6+2C%)(!-/'(+.-'%C(!

-+4;5(.'&!-.)!+(-/%1(!*256/(5(.'-+0!&';)%(&!–!(949!2.!'$(!+(/-'%2.&$%6!,('3((.!&6(()!-.)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"X"!O2+8&!*2.);*'()!;.'%/!.23!&'+;44/()!'2!)(+%C(!&%4.%7%*-.'!)%+(*'!*2++(/-'%2.&!N!,('3((.!*/%5-'(!C-+%-,/(&!-.)!72+!%.&'-.*(!-.)!52,%/%'0N
.(()&!2+!6+2C%&%2.-/!5-%.'(.-.*(!*2&'&!A]+;&*2/%G!RX"[p!k-;)+0!i!a;%.('G!RX""p!_')G!__DG!i!>*270&G!RX"QF9 !



"Q^!
!

'$(!&$%7'!7+25!+-%/3-0!'2!-%+!AK%4;+(!HN^F!N!'$(&(! %.)(6(.)(.'G!“$-.)N5-)(” -+4;5(.'&!$-)!

C(+0!/%''/(!%.7/;(.*(!%.!'$(!)(,-'(9!!

A!+&,3#S*^#–#L80<-43#('#1!0+,0<#-,(1&)31#%(#$&--(,%#&$3,’$#0$$()!0%!("$’#0,+&<3"%##

!
E2;+*(Y!KL?B#!

E25(!-*'2+&!%.!*$-+4(!27!'$(!.('32+8!26(+-'%2.!2+!5-%.'(.-.*(!-/&2!+(4+('!'$(!*;++(.'!/-*8!

27!-.'%*%6-'%2.9!?**2+)%.4!'2!'$(5!'$(+(!-+(!6+2,/(5&!-/+(-)0!(Z%&'%.4!'2)-0!'$-'!3%//!,(*25(!

32+&(!,(*-;&(!27!*/%5-'(!*$-.4(!3$%*$!,(*25(&!-.!-))%'%2.-/!+(-&2.!'2!7%.)!&2/;'%2.&G!-.)!

,(! 52+(! 6+2-*'%C(! %.! *$-.4%.4! $23! '$%.4&! -+(! )2.(9! W23(C(+G! ,(02.)! -! 7(3! /%5%'()!

(Z6(+%5(.'-'%2.&!–!72+!%.&'-.*(!'(&'%.4!27!%..2C-'%C(!C(4('-'%2.!5-.-4(5(.'!-66+2-*$(&!–!

'$(&(!6+262&%'%2.&!+(5-%.!6(+%6$(+-/9!J-%.'(.-.*(!,;'!-/&2!'+-77%*!5-.-4(5(.'!8((6!3%'$!

'$(%+!$-,%'&G!72+!(Z-56/(!3$(.!%'!*25(&!'2!)(-/!3%'$!-!*25%.4!7/22)Y!!

q@'&("2&+I%&$'84)&4,&*'+&+'&;%)4;%&'*&J2%R%*+4R%&)"*)%$$"+4'*,<&K"7#%&,'0%;"7&o<<<p&#/+&:&"0&

*'+& ,/2%& +I"+& 4+&H4$$& #%)'0%& o<<<p& P& 4*& "*7& )",%O& 4+& ,I'/$;& #%& "& ,+2"+%84)& ;%)4,4'*& "+& +I%&

)'2J'2"+%&$%R%$q&s/'+%&(2'0&"*&4*+%2R4%H&H4+I&@DYb&@+"((&&

U#,N*%K02#,* ,#&/O#&,

L&-)<-*',/);D"'%5/##&/-@8)_QQ)QQQ)5*((R1-

L&-)<-*',/);G/-5&A'*'@8)UQQ)QQQ)5*((R1-

G#*'/

M-*&'

=ELT.F)`<)M.N)DL?aFMS!EL?F)=`DGL?FB)M`)LC?bCTF!)BFGFTBCT.)

`T)M?LNFb)MCDF)WFMYFFT)D`TMGFbbCF?)LTB)GF?GC.TLT



"QU!
!

YCDY6F@:CD&Cb&!>B&Y>?^!B-&?DA&b:-@!&@BsFBDYB@&Cb&!>B&@!FAha&?A?^!?!:CD&?@& :!& :@&

^-?iK?!:Y?66h& ACDB& bC-& DC=& ?DA& YCDA:!:CD& !C& KC_B& EBhCDA& :DY-BKBD!?6&

C^!:K:@?!:CD&&

@(4%2.-//0G!'$(!%.'(+)(6(.)(.*%(&!,('3((.!+-%/3-0!-.)!*/%5-'(!-+(!C(+0!3(//!8.23.9!

EL=K! /2*-/!(Z(*;'%C(&!)2!.2'! %4.2+(!2.42%.4!(C2/;'%2.&!-.)!-+(!-/+(-)0!-)-6'%.4! '2! '$(59!

W23(C(+G!'$%&!-)-6'-'%2.!%&!52&'/0!+(-*'%C(G!-;'2.252;&!-.)!27'(.!%56/%*%'Y!%9(9!6(26/(!)2!.2'!

'-/8!-,2;'!-)-6'-'%2.!'2!4/2,-/!*$-.4(&!,;'!<;&'!+(-*'!'2!-)<;&'!'$(%+!6+-*'%*(&!-.)!+(&62.)!'2!

'$(! &056'25&! 27! 6(+*(%C()!52)%7%*-'%2.&! %.! '$(%+! &;++2;.)%.4! (.C%+2.5(.'9! ?**2+)%.4! '2!

%.'(+C%(3()!-*'2+&G!%'!32;/)!,(!)%77%*;/'!'2!)2!52+(!2+!)%77(+(.'/09!D+-*'%*(&!5%4$'!2./0!*$-.4(!

when current ways of doing would become obviously obsolete: “if the track collapses every 

morning”; “as it works like this we won’t change…!and maybe this is the best option”. Those 

*$-.4(&!32;/)! %.C2/C(!both regional and national entities: “maybe someday we will take 

6+(*-;'%2.!5(-&;+(&!-.)!*-.*(/!'+-%.&!,(72+(!'$(!%.*%)(.'!,;'!&;*$!-!*$-.4(!%.!'$(!)2*'+%.(!

can only happen as a national decision”; “we might experiment new '(*$.%S;(&G!,;'!.-'%2.-/!

(Z6(+'&!$-C(!'2!C-/%)-'(!'$(!26'%2.&!before we implement them”.!

?'!'$(!(.)!27!'$(!)-0G!'$(!$%0%&$#:&(! %&!6+(C-%/%.4!-.)G!-&!'$%.4&!-+(!*;++(.'/0!7+-5()G!'$%&!

-66(-+&!-&!-!6+-45-'%*!+(&62.&(9!:'!%&!'$(!.(42'%-'()!2;'*25(!27!5;/'%6/(!%.'(+-*'%2.&!3%'$!

'$(!*256/(Z!+(-/%'0!27!*2.'(562+-+0!2+4-.%1-'%2.&9!!

;913'1'&)0%1+%&'%&+%9)0#%')915%1'%'"#%()$3)$1'#%109%$#:&)018%8#4#8+%%

N :&!-!.(3G!6(+%6$(+-/!7-*'2+!%.!-!6+2*(&&!27!*2.&'+-%.()!26'%5%1-'%2.G!'2!,(!%.*/;)()!!%.!

the dominant “programs” of the company;!

§ V.!'$(!+%&8!&%)(!A)(7(.&%C(FG!&((8%.4!'2!)(52.&'+-'(!'$-'!*/%5-'(!*$-.4(!-&!-!

)%&2+)(+!%&!;.)(+!*2.'+2/!-.)!)2(&!.2'!(.)(-C2+!'$(!-*'%C%'09!

§ V.! '$(! 2662+';.%'0! &%)(! A6+(-*'%C("XRFG! '+0%.4! '2! 7%.)! &0.(+4%(&! 3%'$!

6(+72+5-.*(! %56+2C(5(.'! -.)! 72*;&%.4! 2.! .2! +(4+('! -*'%2.&9! D(26/(!

*2.);*'%.4!'$%&!32+8!$-C(!'2!)(52.&'+-'(!3$0!%'!5%4$'!,(!;&(7;/G!'2!*2.C%.*(!

'$(%+!$%(+-+*$0!'2!)()%*-'(!+(&2;+*(&!72+!+(*2+)%.4!-.)!-.-/01%.4!)-'-9!!

N :.! 2+)(+! '2! *2.&%)(+! '$%&! .(3! *2.&'+-%.'G! 72*;&(&! 2.! '$(! +(/-'%2.&$%6! ,('3((.! '$(!

*/%5-'(!&0&'(5!-.)!*;++(.'!3(-'$(+G!72//23%.4!-!C;/.(+-,%/%'0!7%+&'!-66+2-*$!3$%*$!5-0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"XR!J,30)%!5!%7!,(%.4!)(7%.()!-&!'$(!-,%/%'0!'2!4('!+(-)0!72+!6+()%*'-,/(!*$-.4(&!A3$%/(!6+2-*'%C%'0!%&!'$(!-,%/%'0!6+2C28(!)(&%+-,/(!*$-.4(&F9!
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!

have better chances of success as it starts from the companies’ concer.&!-.)!(Z%&'%.4!

6+2*(&&(&9! W23(C(+G! %'! -/&2! 72//23&! 6-'$N)(6(.)(.*(&! -.)! 72*;&(&! 2.! -&6(*'&! 27!

*/%5-'(!*$-.4(!'$-'!-+(!-/+(-)0!C%&%,/(!'2)-09!EL=K!-))+(&&(&!*/%5-'(!*$-.4(!-&!'$(!

*2.'%.;%'0!27!6-&'!-.)!*;++(.'! '+(.)&9!K2+! '$(!525(.'G! %'!)2(&!.2'!;&(!-.0!*/%5-'(!

6+2<(*'%2.!-.)!+(/-'%2.&$%6&!,('3((.!+-%/3-0!(Z6(+'&!-.)!*/%5-'(N*$-.4(!&6(*%-/%&'&!

-+(!C(+0! /%5%'()9!#$(!2,<(*'%C(! %&! 7%+&'! '2!26'%5%1(!(Z%&'%.4!6+2*(&&(&!,0! *2.&%)(+%.4!

5-.-4(-,/(!3(-'$(+!*2.&'+-%.'&G!.2'!'2!'+-.&72+5!'$2&(!6+2*(&&(&9!!

N #(.)&!'2!-&&;5(!'$-'G!%.!5-.0!*-&(&G!3-%'N-.)N&((!%&!'$(!2./0!C%-,/(!26'%2.G!,2'$!%.!

(*2.25%*&!-.)!%.!&'+-'(4%*!'(+5&p!

N :&!.2'!-!5-''(+!72+!%.'(+-*'%2.!,('3((.!/2*-/!26(+-'%2.&!-.)!C-+%2;&!&%'(&!3$(+(!'$(!

*2552.! 7+-5(!27! +(7(+(.*(G! +(6+(&(.'-'%2.&!2+! &'+-'(4%*! *$2%*(&! -+(! 6+24+(&&%C(/0!

&$-6()9!

!"1'%7)/89%'"1'%*#10%')%9)%&'%9&,,#$#0'85_%

k2%.4!,(02.)!'$%&!$%0%&$#:&(!32;/)!72+!(Z-56/(!5(-.!'2!*2.&%)(+Y!

N ?.'%*%6-'%.4!*$-.4(&!'$-'!$-C(!.2'!,((.!2,&(+C()!0('G!(&6(*%-//0!%.!'$(!,-&%&!27!7;';+(!

*/%5-'(!6+2<(*'%2.&p!

N ?**(6'%.4!(C2/;'%2.&!27!'+-77%*!5-.-4(5(.'!62/%*%(&!'$-'!32;/)!52C(!-3-0!7+25!3$-'!

EL=K!%&!;&()!'2G!72+!%.&'-.*(!/(-)%.4!'2!&%';-'%2.&!%.!3$%*$!'$(!*256-.0!%&!.2'!%.!7;//!

*2.'+2/p!

N a;(&'%2.%.4! '$(! *;++(.'! 6+%2+%'%(&! &;*$! -&! &6(()! -.)! (77%*%(.*0! %.! 7-C2+! 27!

*256/(5(.'-+0! *+%'(+%-! /%8(! +2,;&'.(&&G! (&6(*%-//0! %.! .(3! )(C(/265(.'! 6+2<(*'&!

AIc62;(&G!RX"[Fp!

N ](%.4!52+(!6+2-*'%C(!-.)!,(''%.4!2.!(Z6(+%(.*(G!7/(Z%,%/%'0!-.)!26(.N-66+2-*$(&!'2!

&(-+*$!72+!.(3!&2/;'%2.&!(-+/0!3$(.!.(3!6+2,/(5&!(5(+4(p!

N `-/;%.4!%.!&25(!*-&(&!%55()%-'(!*2&'&!72+!-.!%.*+(-&()!/2.4(+N'(+5!-)-6'-'%2.G!'-8%.4!

'%5(!'2!%56/(5(.'!*$-.4(&!3$%*$!,(.(7%'&!*25(!/-'(+G!('*9!!

:.! 2'$(+! 32+)&G! -! 52+(! 6+2-*'%C(! 72+5! 27! -)-6'-'%2.!32;/)! %56/0! '2! 7+-5(! '$(! S;(&'%2.!

)%77(+(.'/0! -.)! '2! -**(6'! (C2/;'%2.! %.! '$(! &$-+()! +(6+(&(.'-'%2.! 27! '$(! +-%/3-0N*/%5-'(!

&0&'(5"XQ9!:'!32;/)!,(!-!/(-+.%.4!6+2*(&&!-//23%.4!-*';-/!'+-.&72+5-'%2.&!Aj-'(&!('!-/9G!RX"Rp!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"XQ!#2!&-0!%'!%.!*2.&'+;*'%C%&'!'(+5&!A_(!J2%4.(G!RXX\FG!'$-'!*2;/)!,(!S;-/%7%()G!-7'(+!]-'(&2.!A]-'(&2.G!"U\\F!-&!-!'06(!'32!*$-.4(!2+!-&!-!
6-+-)%45!&$%7'9!
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Londsale et al., 2015; O’Brien, 2012; Pelling, O’Brien, & Matyas, 2015)9!O(! /(-+.! 7+25!'$(!

/%'(+-';+(!'$-'!&;*$!6+2*(&&(&!32+8!'$+2;4$!%'(+-'%2.&G!3%'$!)2;,/(N/226!/(-+.%.49!#$(0!.(()!

'2!*2..(*'!-!&'+-'(4%*!'$%.8%.4!3%'$!-!4+2;.)()!-66+2-*$9!:.!'$(!*2.'(Z'!27!EL=K!'$%&!%56/%(&!

-! &'+2.4(+! -.)! 52+(! (Z6/%*%'! %.'(+-*'%2.! 2.! '$%&! '26%*! ,('3((.! /2*-/! 26(+-'%2.&! -.)! '$(!

.-'%2.-/!5-.-4(5(.'9!K((),-*8!-.)!%.72+5-'%2.!7/23!,('3((.!EL=K!&%'(&!-.)!5-.-4(5(.'!

/(C(/&!%&!'$(+(72+(!-.!(&&(.'%-/!*2562.(.'!27!-)-6'-'%2.G!0('!%.&;77%*%(.'/0!)(C(/26()9!:'!%&!'$(!

.(*(&&-+0! *2.)%'%2.! 72+! -! ,(''(+! -+'%*;/-'%2.! ,('3((.! %55()%-'(! %&&;(&! -.)! /2.4N'(+5!

'$%.8%.49!!

:.!2;+!%.S;%+0!5-'(+%-/G!3(!$-C(!2./0!-!7(3!'(.'-'%C(!(Z-56/(&!27!&;*$!-.!%.'(+-*'%2.!3$%*$!

(5(+4(&! -'! -! /2*-/! /(C(/! 3$(.! EL=K! (Z(*;'%C(&! 7-*(! +(6(-'()! 6+2,/(5!3%'$! .2! &-'%&70%.4!

&2/;'%2.9! O(! 2,&(+C()! '$-'! +(4-+)%.4! '$(! %56-*'! 27! &(-! &6+-0&! 2.! 5-%.'(.-.*(! *2&'&! 2+!

C(4('-'%2.!*2.'+2/!'2!/%5%'!'$(!+%&8!27!7%+(&9!:.!,2'$!*-&(&G!3(!$-C(!.2'%*()!'$-'!%'!+(-//0!'-8(&!

'%5(! '2! 52C(! 7+25! '$(! -*8.23/()4(5(.'! 27! 623(+/(&&.(&&! '2! ,;%/)! 2+! %562+'! 2+%4%.-/!

8.23/()4(! -.)! '+0! .(3! 6+-*'%*(&! A(949! &*%(.'%7%*! *226(+-'%2.! '2! )(&%4.! -.)! %56/(5(.'! -!

6+(*%&(! &;+C(0! -.)!(Z6(+%5(.'! 4(2(.4%.((+%.4! *2-&'-/! &2/;'%2.&! %.! '$(! *-&(!27! &(-N&6+-0&G!

*226(+-'%2.!3%'$!7%+(N)(6-+'5(.'&!'2!'(&'!*2.'+2//()!,;+.!'2!5%'%4-'(!7%+(!+%&8&F9!J2&'!27!'$(!

'%5(G!(Z6(+%5(.'-'%2.&!$-C(!'2!42!'$+2;4$!-!C-/%)-'%2.!6+2*();+(!%.C2/C%.4!C-+%2;&!)(4+((&!

27!$%(+-+*$09!@-%/3-0!%&!-!$(-C0!-.)!&25('%5(&!+%4%)!&0&'(5G!3$%*$!&'+;44/(&!'2!-)26'!7/(Z%,/(G!

'+%-/N-.)N(++2+! -66+2-*$(&9! E(*;+%'0! ,(%.4! '$(! 7%+&'! 6+%2+%'0! %&! C(+0! $-+)! '2! %56/(5(.'! -.!

%..2C-'%C(!&2/;'%2.!,(72+(!(Z'(.&%C(!'(&'%.49!!

:.!2+)(+!'2!,(''(+!;.)(+&'-.)!'$%&!+(/-'%2.&$%6!-.)!52C(!%.!'$%&!)%+(*'%2.!3(!6+262&(G!%.!'$(!

.(Z'!'32!*$-6'(+&!'2!32+8!2.!'$(!'32!72//23%.4!S;(&'%2.&9!W23!'2!/2*-//0!+-%&(!-.)!*-++0!'$(!

*+%'%*-/!S;(&'%2.&!*/%5-'(!*$-.4(!5-0!*-++0!-.)!%)(.'%70%.4!3$2!'$(0!5%4$'!-*';-//0!*2.*(+.!

A=$-6'(+!TFP!O$-'!-+(!'$(!.(*(&&-+0!*2.)%'%2.&!'2!(.-,/(!-)-6'-'%2.!'2!,(*25(!-!&'+-'(4%*!

%.&%4$'!72+!EL=K!/2.4N'(+5!C%&%2.!A=$-6'(+![FP
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!
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YI"J+%2&] P&?*&%9J%240%*+"$&H'2N,I'J&+'&

f/%,+4'*&+I%&40J$4)"+4'*,&'(&"*&4*)2%",%&

4*&%9+2%0%&H%"+I%2&%R%*+,&(2%f/%*)7&

#$%&!*$-6'(+!6+(&(.'&!'$(!+(&;/'&!27!-.!(Z6(+%5(.'-/!32+8&$26!)(&%4.()!'2!%.C(&'%4-'(!

'$(!*2.&(S;(.*(&!27!-.!%.*+(-&()!*/%5-'(!C-+%-,%/%'0!2.!'$(!&'+-'(4%(&!27!EL=K9!!

:< AB@:iD:Di&?D&Bl^6C-?!C-h&=C-L@>C^&bC-&Y-B?!:Di&AB6:EB-?!:CD&@^?YB@&?DA&

KC_B&?A?^!?!:CD&bC-=?-A&&

O(!&-3!%.!'$(!6+(C%2;&!*$-6'(+&!27!'$%&!)%&&(+'-'%2.!'$-'!,2'$!-'!-.!%.&'%';'%2.-/!/(C(/!

-.)! 3%'$%.! 5-.-4(5(.'! '(-5&G! EL=K! %&! -3-+(! 27! */%5-'(! *$-.4(! -.)! ;.)(+&'-.)&! %'&!

*2.&(S;(.*(&9! L(C(+'$(/(&&G! '$%&! ;.)(+&'-.)%.4! )2(&! .2'! -66(-+! '2! /(-)! '2! -.0! 5-<2+!

'+-.&72+5-'%2.-/!*$-.4(9!D(26/(!32+8%.4!72+!EL=K!)+-3!-!*/(-+!6%*';+(!27!'$(%+!*256-.0!-&!-!

&2*%2'(*$.%*-/! &0&'(5! 3%'$! 5-.0! &'+;*';+-/! -.)! *2.<(*';+-/! *2.&'+-%.'&9! ?.0! '(*$.%*-/! 2+!

2+4-.%1-'%2.-/!%..2C-'%2.!%&!'$;&!.(*(&&-+%/0!'$(!.(42'%-'()!2;'*25(!27!%.'(+-*'%2.&!-52.4!

5;/'%6/(!/(4-*%(&!-nd various ongoing changes: “Our network is 150 years old [...] Everything 

$-&!*$-.4()!%.!"TX!0(-+&!s999t!'$(!*/%5-'(!$-&!*$-.4()G!,;'!-/&2!'$(!626;/-'%2.G!'$(!5(-.&G!

'$(!6+-*'%*(&, etc.”"XH!#$(!*256-.0!%&!(.'-.4/()!%.!-!*256/(Z!&2*%2N(*2.25%*!(.C%+2.5(.'!

3%'$! *+2&&! %.'(+-*'%2.&!3%'$! +(4;/-'2+0! ,2)%(&G! /2*-/! -;'$2+%'%(&G! 2'$(+! 6+2C%)(+&! 27! 6;,/%*!

'+-.&62+'-'%2.!-.)!;&(+&9!#$%&!*+(-'(&!-!*256/(Z!&%';-'%2.!3%'$!%.'(+.-/!A%.);&'+%-/!6+2*(&&(&G!

7%Z()N*%+*;/-'%2.&!&*$();/(&"XTG!('*9F!-.)!(Z'(+.-/!A.2+5&G!62/%'%*-/!*$2%*(&G!('*9F!*2.&'+-%.'&9!!

@-%/3-0!%.!K+-.*(!%&!-/&2!-!&0&'(5!-'!'$(!*+2&&+2-)&!7-*%.4!5-<2+!*$-.4(&!,2'$!2.!'$(!&;66/0!

A.(3!'(*$.2/24%(&G!*2..(*'()!&(+C%*(&G!+%&(!27! %.'(+52)-/!277(+&G!5-+8('&! /%,(+-/%1-'%2.!-.)!

.(3!(.'+-.'&! '2! '$(!5-+8('G!('*9F!-.)!2.! '$(!)(5-.)! A(C2/C%.4!52,%/%'0!6+(7(+(.*(&G!('*9F!

&%)(&9!?7'(+!0(-+&!27!;.)(+%.C(&'5(.'G!&'+-'(4%*!*$2%*(&!.(()!'2!,(!)2.(!'2!+(.(3!'$(!.('32+8!

-.)!52)(+.%1(!'$(!&(+C%*(9! :'! %&!'$(+(72+(!EL=K!'26!6+%2+%'%(&"X[! '2! %56+2C(!)+-5-'%*-//0! %'&!

*2&'N6(+72+5-.*(G!'2!&;**(()!%.! %'&!)%4%'-/!'+-.&72+5-'%2.G!'2!)(C(/26!%'&!*;&'25(+!*;/';+(G!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"XH!a;2'(&!-+(!6-+'&!27!'$(!32+8&$26!)%&*;&&%2.&!ARX"^N"XNQXFG!'+-.&/-'()!%.'2!>.4/%&$9!!
"XT!Ex. “ an organization 2 years in advance for train paths, 6 months for schedules “!
"X[!=79!$''6Yqq3339&.*79*25q7+q4+2;6(!N!/-&'!-**(&&()!K(,+;-+0!RX"^!
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-.)!'2!%56+2C(!%'&!+(/-'%2.&$%6!3%'$!,2'$!;&(+&!-.)!'+-.&%'!-;'$2+%'%(&9!=/%5-'(!*$-.4(!*25(&!

-&!-.!-))%'%2.-/!*2.*(+.!-52.4!5-.0!6-+-5('(+&!27!'$%&!+-6%)/0!*$-.4%.4!(.C%+2.5(.'9!?&!-!

+(&;/'G!'$(!*256-.0!7-C2+&!6+24+(&&%C(!-)<;&'5(.'&G!%.*+(5(.'-/!-.)!+(-*'%C(!-)-6'-'%2.9!!

#$+2;4$!-.'%*%6-'%2.!-.)!-)-6'%C(!5-.-4(5(.'G!EL=K!*2;/)!,(''(+!5-.-4(!*/%5-'(!+%&8&!-.)!

'-8(!2662+';.%'%(&! '2!277(+! -.! -)-6'()! -.)! +(&%/%(.'!52,%/%'0! &(+C%*(9! v('G! %.! /%.(!3%'$!2;+!

6+(C%2;&!2,&(+C-'%2.&!A*$-6'(+!QF!-.)!'2!'$(!/%'(+-';+(!A](+8$2;'G!RX"RG!RX"Hp!@2''(+!('!-/9G!

RX"[p!E;+5%.&8%G!RX"Qp!O]=EIG!RX"HFG!-!52+(!'+-.&72+5-'%C(!-)-6'-'%2.!'2!*/%5-'(!*$-.4(!

*-.!2./0! $-66(.! '$+2;4$! -!6+2-*'%C(! ;6'-8(!6+2*(&&! A@2''(+! ('! -/9G! RX"[F9! E;*$! -! 6+2*(&&!

+(S;%+(&! )()%*-'()! )(/%,(+-'%2.! &6-*(&! -.)! '%5(&! '2! */-+%70! '$(! +(/(C-.'! *2.&(S;(.*(&! 27!

*/%5-'(!*$-.4(!%.!'$%&!6-+'%*;/-+!*2.'(Z'9!!

#2!52C(!7;+'$(+!%.!'$%&!)%+(*'%2.G!3(!)(&%4.()!-.)!2+4-.%1()!-.!(Z6(+%5(.'-/!32+8&$26!

3%'$!EL=K!%.!V*'2,(+!RX"\9!#$%&!32+8&$26!%.'(.)()!'2!'(&'!$23!(77(*'%C(!'$(!26(.%.4!27!-.!

-/'(+.-'%C(!)%&*;&&%2.!&6-*(!5-0!,(9!:'!3-&!)(&%4.()!'2!72&'(+!(Z*$-.4(&!-,2;'!'$(!%56-*'&!27!

*/%5-'(!*$-.4(!72+!EL=K!-.)!'$(!%&&;(&!'$-'!*2;/)!,(!+-%&()G!'$(.!'2!%)(.'%70!3$%*$!)%&*;&&%2.&!

*2;/)!(5(+4(9!

?0 Workshops’ objective and methods (

O2+8&$26&! -.)! 72*;&! 4+2;6&! -+(! *2552.! +(&(-+*$! )(C%*(&! '2! (.-,/(! 4+2;6!

%.'(+-*'%2.!-.)!+(C(-/!*2//(*'%C(!)0.-5%*&!A=$-5,(+&G!RXXRF9!#$(0!6+2C28(!+(-*'%2.&!,('3((.!

%.)%C%);-/!-*'2+&p!5-8(!*2..(*'%2.&!,('3((.!%&&;(&9!#$(0!5-8(!-''%';)(&!52+(!-66-+(.'!-.)!

*+(-'(!525(.'&!27! +(7/(Z%C%'0! A]/-.*$-+)G!RX""F9!?52.4!+(&(-+*$(&!2.!*/%5-'(!-)-6'-'%2.G!

32+8&$26&!-+(!7+(S;(.'/0!;&()!'2!(Z6/2+(!*/%5-'(!*$-.4(!*2.&(S;(.*(&! A=2/25,(+'G!RX"[p!

Corre, Dandin, L’Hôte, & Besson, 2015; Tissot et al., 2016)"X\p! '2! 7-*%/%'-'(! '$(! )%-/24;(!

,('3((.!&*%(.'%&'&!-.)!)(*%&%2.&!5-8(+&!Aj-.(!('!-/9G!RX"Hp!n9!D2+'(+!i!I(&&-%G!RX"\F!-.)!(C(.!

'2!*2N)(&%4.!-)-6'-'%2.!&'+-'(4%(&!AW--&.22'!('!-/9G!RX"QF9!E25(!27!'$(!32+8&$26&!+(62+'()!

%.!'$(!/%'(+-';+("X^!-+(!-*'%2.N+(&(-+*$!)(C%*(&p!'$(0!%.'(.)!'2!6+2C28(!*$-.4(&!%.!'$(!&0&'(5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"X\!=79!$''6Yqq33394%6N(*272+92+4q)2*q)+;6-/q4%**q_(''+({k:=={.;5(+2R"{"96)7!N!/-&'!-**(&&()!J-0!RX"^!
"X^!Bertrand et al. (2017) for instance created animation devices to build a common knowledge and overcome the “mismatch between &;66/0!
-.)! )(5-.)! 72+! */%5-'(! 8.23/edge”. According to them, “the important thing is that people anticipate environmental situations and 
transform them into shared images and expectations that enable social action”. Malekpour et al. (2016) proposed a model for “-!)%-4.2&'%*!
%.'(+C(.'%2.!%.!'$(!2.42%.4!6+2*(&&!27!&'+-'(4%*!%.7+-&'+;*';+(!6/-..%.4G!-&!-!3-0!27!+(C(-/%.4!*2.'(Z'N&6(*%7%*!%56()%5(.'&!s999t!'(&'()!%.!
water infrastructure planning for one of the world's largest urban renewal areas in Melbourne, Australia” . Their goal is “en-,/%.4!+(7/(Z%C%'0!
3%'$%.!'$(!2.42%.4!6/-..%.4!6+2*(&&!s999t!-,2;'!'$(!)(C(/265(.'!27!6+2*(&&(&!-.)!'22/&!'$-'!&;662+'!'$(!3%)(&6+(-)!-)26'%2.!-.)!&;**(&&7;/!
%56/(5(.'-'%2.!27!'$2&(!&2/;'%2.&!%.!'$(!7-*(!27!3%)(Nranging impediments”. Similarly, Malekpour et al. ARX"\F!'(&'()!-!&'+-'(4%*!6/-..%.4!
%.'(+C(.'%2.!72+5-'!-&!-.!-/'(+.-'%C(!'2!6+()%*'N'$(.N-*'!-66+2-*$(&G!'2!*26(!3%'$!;.*(+'-%.'%(&!-.)!*256/(Z%'%(&9!!
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&';)%()9!#$(0!)2!&2!,0!%.'(+C(.%.4!-'!6-+'%*;/-+!525(.'&!'2!7(()!-*';-/!)(*%&%2.N5-8%.49!K2+!

%.&'-.*(G!AJ-/(862;+G!]+23.G!)(!W--.G!i!O2.4G!RX"\F!“put forward a pla..%.4!%.'(+C(.'%2.G!

which can be plugged into conventional planning processes”. As such, we did not go so far: 

2;+!32+8&$26!&(+C()!-!+(&(-+*$!6;+62&(!-.)!-%5()!-'!6+2);*%.4!2+%4%.-/!8.23/()4(!'$+2;4$!

%.'(+-*'%2.9!W23(C(+G!'$(!)(&*+%6'%2.!3(!42'!27!$23!*/%5-'(!*$-.4(!5-0!S;(&'%2.!'$(!&0&'(5!

%&!-.!%.&%4$'!62'(.'%-//0!C(+0!;&(7;/!'2!&$-6(!-.)!&$-+(!C%&%2.&!72+!'$(!7;';+(!27!+-%/!%.!K+-.*(9!

:7!3(!3(+(!-,/(!'2!&('!;6!-!&;**(&&7;/!32+8&$26G!%'!3-&!,(*-;&(!3(!6+(6-+()!%'!'$+2;4$!&(C(+-/!

52.'$&!27!7%(/)32+8!-.)!%.'(+-*'%2.!3%'$!EL=K!'(-5&9!EL=K!$-&!,((.!-!8(0!6-+'.(+!27!'$%&!

+(&(-+*$! -//23%.4! -! 6+%C%/(4()!-**(&&! '2!6(26/(!32+8%.4! -//! -*+2&&! '$(!2+4-.%1-'%2.! -.)! '2!

%.'(+.-/!32+8%.4N4+2;6&! 2.! */%5-'(! *$-.4(9! #$-.8&! '2! '$%&! *226(+-'%2.!3(! *2;/)! )(C(/26!

&;&'-%.()!+(/-'%2.&$%6&!3%'$!&(C(+-/!(Z(*;'%C(&!-.)!$-C(! +2//%.4!)%&*;&&%2.&!-,2;'!$23!'$(!

2+4-.%1-'%2.!)(-/&!3%'$!*/%5-'(!*$-.4(9!O(!5('!5-.0!27!'$(!6-+'%*%6-.'&!,(72+(!'$(!32+8&$26!

-.)!3(!*2;/)!*2;.'!2.!'$(%+!;.)(+&'-.)%.4!27!'$(!+(&(-+*$!2,<(*'%C(&!-.)!6+2*(&&9!O(!-/&2!

+(*(%C()!-!&'+2.4!&;662+'!7+25!$%4$N/(C(/!(Z(*;'%C(&!%.!'$(!*256-.0!3$2!$(/6()!;&!'2!&(/(*'!

'$(!6-+'%*%6-.'&! -.)!(.*2;+-4()!6(26/(! '2! '-8(! 6-+'! '2! '$(!32+8&$269! #$%&! -//23()!;&! '2!

4-'$(+!+(6+(&(.'-'%C(&!7+25!C-+%2;&!EL=K!-*'%C%'%(&!+-.4%.4!7+25!%.7+-&'+;*';+(!5-.-4(5(.'!

'2!-!C-+%('0!27!'+-77%*!&(+C%*(&!A#-,/(!TN"F9!

I0243#R*.#*#=U?A#-0,%!)!-0"%$#%(#%93#;(,>$9(-#

@(6+(&(.'-'%C(&!27�!

EL=K! W(-)S;-+'(+! A.xHFY! &;&'-%.-,%/%'0! -.)! */%5-'(! 277%*(+&G!
.2+5-/%1-'%2.!-.)!&'-.)-+)&!

EL=K!J2,%/%'c&!A.xQFY!!

@"%3,)!%W$# Z)40$$!)04# "0%!("04# 4!"3$X6# ,3+!("04# $&$%0!"02!4!%7#
<0"0+3,6#,3+!("04#)(<<&"!)0%!("#(''!)3,#Y#1!+!%04!G0%!("#-,(H3)%#
<0"0+3,#

EL=K!@c&(-;!A.xHFY!!

B3+!("04#$&$%0!"02!4!%7#<0"0+3,$6#L"+!"33,!"+#13-0,%<3"%#*#_UFJ#
0"1# Ug<3$*F0"1&34# -,(H3)%$# Z"3;# [!+9# $-331# 4!"3# 0"1# "3;#
,0!4;07#$%0%!("X#

=(&,)3C#D&%9(,#
l\3)0&$3# ('# $%,("+# !"%3,"04# %&,"(53,# ;!%9!"# =U?A6# <0"7# ('# %93# -0,%!)!-0"%$#

2,(&+9%# 38-3,!3")3$# )(<!"+# ',(<# <(,3# %90"# H&$%# ("3# -($!%!("/# U353,%9343$$6#

-0,%!)!-0"%$#,3+,3%%31#%93#02$3")3#('#-3(-43#1!,3)%47#!"5(4531#!"#%93#<0!"%3"0")3/##
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O(!)(*%)()!'2!8((6! '$(!32+8&$26!*/2&()! '2!(Z'(+.-/! &'-8($2/)(+&! '2!-//23!6-+'%*%6-.'&! '2!

(Z6+(&&!'$(5&(/C(&!7+((/0G!'$2;4$!'$%&!6+(C(.'()!;&!'2!)(,-'(!S;(&'%2.&! %.C2/C%.4!(Z'(+.-/!

&'-8($2/)(+&9!#$(!32+8&$26!3-&!$(/)!%.!EL=K!,;%/)%.4&!%.!'$(!+(4%2.-/!26(+-'%2.&!)(6-+'5(.'!

27!J2.'6(//%(+G!6+(C%2;&/0!*$2&(.!72+!2;+!)('-%/()!*-&(!&';)0!A=$-6'(+!HF9!

I;+%.4!72;+!$2;+&G!%'!277(+()!-!&6-*(!'2!(.4-4(!%.!(Z6/2+-'2+0!)%&*;&&%2.&!2.!'$(!*2.&(S;(.*(&!

27!*/%5-'(!*$-.4(!72+!EL=K!-*'%C%'%(&9!K2//23%.4!-!+(&(-+*$!6+2'2*2/!-4+(()!3%'$!6-+'%*%6-.'&G!

3(!+(*2+)()!'$(!3$2/(!32+8&hop. Participants also received “participant’s workbooks"XU” A*79!

-66(.)%*(&F! 3%'$! &6(*%7%*! S;(&'%2.&! -.)! ,/-.8! &6-*(&! '2! (Z6+(&&! '$(%+! %)(-&! -.)! 7((),-*8!

A]/-.*$-+)!i!`-.)(+/%.)(.G!RX"RF9!L%.(!6-+'%*%6-.'&!+(';+.()!'$(%+!*256/('()!32+8,2289!O(!

-.-/01()! '$(! *2.'(.'! 27! '$(&(! 32+8,228&! -.)! '$(! *256/('(! '+-.&*+%6'! 27! '$(! )%&*;&&%2.!

-**2+)%.4! '2! -! 4+2;.)()N-66+2-*$! AW(+6%.G! RX"Xp! _(<(;.(G! RX"HFG! *2.);*'%.4! -! '$(5-'%*!

-.-/0&%&!27!2;+!*2+6;&(&9!

/0 82(:%),)&)3(,)(A)&5#()2(.$%-$*-3-,;($29("D,%">"#(9"#:-,"(52&"%,$-2,-"#((

I+-3%.4!2.!2;+!6+(C%2;&!%.'(+-*'%2.&!3%'$!EL=K!&'-77!-.)!2;+!8.23/()4(!27!'$(!*256-.0!

(.C%+2.5(.'G!3(!-)<;&'()!'$(!6+262&()!)%&*;&&%2.!7+-5%.4!-.)!*$2&(!$23!-.)!-'!3$%*$!&'-4(!

'2!%.'+2);*(!&*%(.'%7%*!%.6;'&!-.)!+-%&()!)%77(+(.'!S;(&'%2.&!AK%4;+(!TN"F9!](%.4!-,/(!'2!%.*/;)(!

-!*/%5-'(N&*%(.'%&'!%.!'$(!+(&(-+*$!'(-5!3-&!-/&2!-!8(0!%.4+()%(.'!27!'$(!(Z6(+%(.*(9!

A!+&,3#R*.#*#K#$%0+3$#('#%93#;(,>$9(-#0$#!%#;0$#2&!4%#0"1#!%3<$#("#%93#1!$)&$$!("#0+3"10#

@'/2)%a&?/+I'2&

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"XU!Participant’s workbook “is a methodological tool that optimizes the time we spend together. This optimi1-'%2.!7-//&!%.'2!'32!2+)(+&9!K%+&'!
,0!72+5-/%1%.4!,+(-8!'%5(&G!3%'$!3+%'%.4!,+(-8&G!3(!-.*$2+!2;+!)(/%,(+-'%2.&!,(''(+!%.!3$-'!(-*$!-.)!(C(+0!2.(!27!;&!,+%.4&9! E(*2.)/0G!'$(!
6-+'%*%6-.'!32+8,228!(.-,/(&!;&!'2!*2//(*'!&25(!)-'-!%.!'$(!72+5!27!02;+!3+%'%.4&.” A]/-.*$-+)!i!`-.)(+/%.)(.G!RX"RF9!

!
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O(! $062'$(&%1()! '$-'! &25(! *$-+-*'(+%&'%*&! 27! */%5-'(! *$-.4(G! 5%4$'! ,(!5-<2+! )%&+;6'%C(!

7-*'2+&! %.! &6%'(! 27! .2'! -/3-0&! ,(%.4! %55()%-'(/0!5(.'%2.()! ,0! '$(! -*'2+&! .2+! &'+(&&()! %.!

+(7(+(.*(!+(62+'&!2.!*/%5-'(!*$-.4(!A=-''%-;ZG!RX"\-G!RX"\,p!:D==G!RX"H*p!n2;1(/!('!-/9G!RX"HF9!

#$2&(!*$-+-*'(+%&'%*&!-+(!-.! %.*+(-&()!*/%5-'(! C-+%-,%/%'0!-.)!62&&%,/(!.(3!(Z'+(5(!(C(.'&!

-.)!5;/'%6/(!;.*(+'-%.'%(&9!O(!'228!'$(!-66-+(.'!4-6!,('3((.!$23!'$(!*256-.0!%&!-)-6'%.4!

-.)! '$2&(! *$-+-*'(+%&'%*&! N! +(*-//()! -'! '$(! ,(4%..%.4! 27! '$(! &(&&%2.! AK%4;+(! TNRF! –! -&! '$(!

32+8&$26!&'-+'%.4!62%.'9!!

A!+&,3#R*E#*#e,0-*&-#$4!13#("#)4!<0%3#$)!3")3#-,3$3"%31#1&,!"+#%93#;(,>$9(-#

!
H)/$(#-%C^J^./#8L%'$10+81'#9%

V;+!42-/!3-&!'2!)+-3!-//!'$(!*2.&(S;(.*(&!27!'$%&!%.*+(-&()!*/%5-'(!C-+%-,%/%'0!-.)!;.*(+'-%.'0!

72+!'$(!+-%/3-0!&0&'(5Y!'(*$.%*-/!*2.*(+.&!,;'!-/&2!.2.N'(*$.%*-/G!72+!%.&'-.*(!*2.&(S;(.*(&!

+(4-+)%.4!'$(!,;&%.(&&!52)(/!2+!'$(!&(+C%*(!)(/%C(+()9!!

:.!-!*2.'(Z'!27!)((6!;.*(+'-%.'0G!5-.0!-;'$2+&!&;44(&'!'2!7-C2+!(Z6/2+-'2+0!-66+2-*$(&!27!

-)-6'-'%2.!+-'$(+!'$-.!6+()%*'N'$(.N-*'!)('(+5%.%&'%*!6+2*();+(&!AI(&&-%!('!-/9G!RXXUp!I%''+%*$!

('!-/9G!RX"[p!W-//(4-''(G!E$-$G!]+23.G!_(56(+'G!i!k%//G!RX"RF9!K2+5;/-'%.4!S;(&'%2.&!,-&()!2.!

'+%44(+%.4! %&&;(G! )%&*2C(+%.4! -/'(+.-'%C(! *2;+&(&! 27! -*'%2.G! '(&'%.4! *;++(.'! 6+-*'%*(&! -.)!

6/-..()!-*'%2.&!-4-%.&'!-!C-+%('0!27!7;';+(&!-+(!-52.4!'$(!7%+&'!&'(6&!27!&;*$!-66+2-*$(&9!O(!

&;,&*+%,()!'2!'$%&!'06(!27!7+-5(32+8&9!AO-+)(88(+G!)(!n2.4G!j.226G!i!C-.!)(+!E/;%<&G!RX"XF!

used “wildcards” (i.e. imaginable surprises) to &'+(&&! '(&'! -)-6'-'%2.! 26'%2.&! 72+! *2-&'-/N

5-.-4(5(.'9!:.!-!&%5%/-+!7-&$%2.G!3(!%.'(.)()!'2!S;(&'%2.!'$(!*;++(.'!+(6+(&(.'-'%2.&!-.)!

3-0&!27! )2%.49!?&!J-/(862;+G! )(!W--.G!i!]+23.! ARX"[FG!3(! (Z6/%*%'/0! +-%&()! '$(!S;(&'%2.!

“what could go wrong with current SL=K! -66+2-*$! -.)! &'+-'(40! 3%'$! +(4-+)&! '2! */%5-'(!

change?”. We wanted the discussion to focus on the organization, its management practices, 

4;%)(/%.(&!-.)!%'&!&'+-'(40!52+(!'$-.!-C-%/-,/(!&*%(.'%7%*!%.72+5-'%2.!-.)!;.*(+'-%.'%(&9!#$(!

.(Z'!&(*'%2.&!+(62+'!2;+!7%.)%.4&9!!
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::< A:@YF@@:CD&CF!YCKB@a&sFB@!:CDD:Di&!>B&@!?!F@PsFC&&

?0 U5"#,-)2#( %$-#"9( *;( ,'"( A)&5#( )2( $2( -2&%"$#"9( &3->$,"( .$%-$*-3-,;S( #"$#)2$3(

.$%-$,-)2($29("D,%">"#((

>"188#0:&0:%*101:#*#0'%3$1('&(#+%

O(!*$2&(!'2!)%&*;&&!*/%5-'(!*$-.4(!3%'$!-!&(-&2.-/!-66+2-*$G!72*;&%.4!2.!'$(!*;++(.'!

5-.-4(5(.'!27!&;55(+!$(-'3-C(&!-.)!62&&%,/(!7;';+(!$2'!&(-&2.&9!#$%&!(.'+0!62%.'!)+2C(!

'$(! )%&*;&&%2.! '23-+)&! '$(! *+%'%*-/! %&&;(! 27! %.*+(-&()! %.'(+N-..;-/! */%5-'(! C-+%-,%/%'0! -.)!

&(-&2.-/%'0!A=-&&2;!i!=-''%-;ZG!RX"[p!K%&*$(+!i!E*$w+G!RXXUF9!=$-.4(&!'$-'!3(+(!(Z6(+%(.*()!

,0!'$(!32+8&$26!6-+'%*%6-.'&!%.!'$(!6-&'!)%)!26(.!*2.C(+&-'%2.&!2.!'$(!/%5%'&!27!*;++(.'G!3(//!

(&'-,/%&$()G!5-.-4(5(.'!6+-*'%*(&9!K2+!%.&'-.*(G!6-+'%*%6-.'&!%.C2/C()!%.!'$(!5-%.'(.-.*(!27!

'$(!%.7+-&'+;*';+(!+2&(!'$(!%&&;(!27!C(4('-'%2.!*2.'+2/!-/2.4!'$(!'+-*8&!AIc62;(&G!RX"UF""X9!B6!

'2!.23G!C(4('-'%2.!%&!5-.-4()!'$+2;4$!-!*(.'+-/%1()!$(-C0!6+2*(&&G!+(/0%.4!2.!-!.-'%2.-/!'+-%.!

26(+-'%.4!-//!-+2;.)!'$(!*2;.'+0!'2!3(()!'$(!'+-*8&9!#$%&!'+-%.!$-&!-!C(+0!6+(*%&(!32+8%.4N

6+24+-5!6/-..()!;6! '2! '$+((! 0(-+&! %.! -)C-.*(9! #$%&!3-0!27! )2%.4! *-.!2./0!32+8! %7!3(()&!

/%7(*0*/(!%&!72+(&((-,/(!-.)!&'-,/(!(.2;4$9!O%'$!-.!%.*+(-&(!%.!C-+%-,%/%'0G!(-+/0!2+!/-'(!3(()!

4(+5%.-'%2.!-.)!'$(!'+-%.!5%4$'!5%&&!'$(!(77%*%(.'!'+(-'5(.'!6(+%2)9!?/'(+.-'%C(!6+2*(&&(&G!

5-0,(!/(&&!*(.'+-/%1()!-.)!52+(!7/(Z%,/(G!5%4$'!'$(+(72+(!,(!%56/(5(.'()Y!

&“For two years we have not weeded at the right moments. [...] The leaves fall in December 

"*;&+I%2%&"2%&;2'/8I+,&4*&b%#2/"27<&o<<<p&@'O&HI%*&H%&;'&"&+2%"+0%*+&4*&?J24$&4+Q,&/,%$%,,<&:+&

H'/$;&#%&*%)%,,"27&+'&;'&4+&"(+%2&+I%&2"4*,&'(&e/*%&HI%2%",&+I%&*"+4'*"$&+2"4*,&4,&J$"**%;&

('2&?J24$PMay, it is too early. […]. But we cannot program differently. With current industrial 

J2')%,,&'(&R%8%+"+4'*&)'*+2'$&H4+I&H%%;4*8&+2"4*,&,%+&"+&+I%&*"+4'*"$&$%R%$O&H%&)"**'+&(4*%P

+/*%O&H%&)"**'+&;'& 4+&)",%&#7&)",%<&K"7#%&H%&,I'/$;&H'2N&"+&+I%&2%84'*"$&$%R%$&+'&;%"$&

H4+I& 4+<&!I%&R%8%+"+4'*&)"**'+&#%&0"*"8%;&"+&+I%&*"+4'*"$& $%R%$&"*70'2%&H4+I&H%"+I%2&

I"M"2;,&"*;&R"24"+4'*,&4*&,%",'*"$4+7&H%&J%2)%4R%O&"+&$%",+&4*&6"*8/%;')&-'/,,4$$'*<&o<<<p&:+Q,&

#%%*&+I2%%&7%"2,O&+I"+&'/2&2%84'*"$&+2"4*&I",&+'&0"N%&"&,%)'*;&J",,&#%)"/,%&+I%&(42,+&H",&

/,%$%,,<&o<<<p&=%&,J2%";&+'*,&'(&8$7JI',"+%O&4+&)',+,&0'*%7&"*;&H%&"2%&*'+&R%27&%((%)+4R%&4*&

Languedoc Roussillon at the moment.”&

#$%&!(Z-56/(!&$23&!'$-'!&25('%5(&G!%'!%&!3$(.!72*;&%.4!2.!C-+%-,%/%'0!52+(!'$-.!'+(.)&!'$-'!

*/%5-'(!*$-.4(!+(-//0!&'-+'&!S;(&'%2.%.4!*;++(.'!5-.-4(5(.'!6+2*(&&(&9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
""X!=79!/-&'!-66(.)%Z9!f!=(!S;(!6(;'!.2;&!-66+(.)+(!/(!*-&!)(!/-!4(&'%2.!de la végétation sur l’adaptation au changement climatique pour 
EL=K!g9!Ic62;(&!ARX"^F9!D;,/%*-'%2.!b!C(.%+G!@(C;(!kc.c+-/(!)(&!=$(5%.&!)(!K(+9!
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`/#+'&)0&0:%*101:#*#0'%3)8&(&#+%109%:/&9#8&0#+%109%$1&+&0:%+'$1'#:&(%&++/#+%%

E;55(+!$(-'3-C(&!-+(!2.(!27!'$(!(Z'+(5(!(C(.'&!3%'$!'$(!52&'!&(+%2;&!%56/%*-'%2.&!72+!EL=K!

-*'%C%'%(&9!#$(0!$-C(!'(*$.%*-/!*2.&(S;(.*(&!–!(Z9!+-%/&!,;*8/%.4!%56/0%.4!'2!'(562+-+0!+();*(!

trains’ speed A>;+26(-.!>.C%+2.5(.'!?4(.*0G!RX"Hp!K(++-.'%!('!-/9G!RX"\p!n-+2&13(&8%!('!-/9G!

RX"QF9!#$(0!-/&2!$-C(!52+(!2+4-.%1-'%2.-/!-.)!$;5-.!*2.&(S;(.*(&!-77(*'%.4!,2'$!32+8(+&!

-.)! ;&(+&! *2572+'! -.)! $(-/'$9! #$(0! -+(! -! 62'(.'%-/! &2;+*(! 27! 6(+';+,-'%2.! -.)! *+%&%&9! K2+!

%.&'-.*(G!I;,2&'!)(&*+%,(&!$23G!,(*-;&(!27!;.,(-+-,/(!$(-'!2.,2-+)!);+%.4!-!&$2+'!'+-77%*!

%.'(++;6'%2.! %.!-! &;,;+,-.! '+-%.!.(-+! '$(!*%'0!27!D-+%&G! '+-C(/(+&!42'!277! '$(! '+-%.!*-;&%.4!-!

6+2/2.4()!'+-77%*!%.'(++;6'%2.!72+!&-7('0!+(-&2.&!A?,+-52C%*%G!RX""p!I;,2&'G!RX"\F9!I%&*;&&%.4!

-,2;'! '$(! 62&&%,/(! +(*;++(.*(! 27! &%';-'%2.&! '$-'! -+(! *;++(.'/0! *2.&%)(+()! -&! (Z*(6'%2.-/!

S;(&'%2.()!'$(!-,%/%'0!27!*;++(.'!*+%&%&!5-.-4(5(.'!4;%)(/%.(&!'2!3%'$&'-.)!'$(!'(&'!27!'%5(9!

W(+(!-+(!&25(!27!'$(!S;(&'%2.&!+%&(.!);+%.4!'$(!32+8&$26Y!!

“It is up to the company to decide if we must have trains running as scheduled despite 

%9)%J+4'*"$&)'*;4+4'*,G&?+&,'0%&J'4*+&H%&0/,+&#%&"#$%&+'&"*,H%2&*'<&=I%*&+2"4*,&)"**'+&

)42)/$"+%&+I%7&)"**'+<&:&+I4*N&H%&*%%;&+'&4*+%82"+%&+I4,&J"2"0%+%2&4*&'/2&'J%2"+4'*,<&:+Q,&

$4N%&+I"+<&!I4,&,/00%2&HI%*&4+&H",&XZmY&4*&+I%&F@O&J$"*%,&;4;&*'+&+"N%&'((<&=I"+&;'&7'/&

H"*+&+'&;'G&:,&4+&H'2+I&;'4*8&2%,%"2)I&+'&2/*&%*84*%,&"+&XZmY&('2&'*$7&"&)'/J$%&'(&;"7,&'2&

4+&4,&#%++%2&*'+&+'&+"N%&'((&('2&c&;"7,G&!I%,%&"2%&"$$&+I%&f/%,+4'*,&H%&*%%;&+'&+I4*N&"#'/+<”&

“Even in the case of a weather alert we send out the trains P&",&$'*8&",&4+&4,&'*$7&"*&"$%2+O&

H%&,%*;&+I%0&'/+<&E/+&+';"7&H%&N*'H&+I"+&('2&,'0%&"$%2+,O&H%&,I'/$;&J%2I"J,&)'*,4;%2&

alternatives.”&

“At least on secondary routes we can generalize replacement options. If we know we will 

#%&"**'7%;&+I%&HI'$%&,/00%2&#%)"/,%&'(&I%"+O&2"+I%2&+I"*&H"4+4*8&('2&+I%&4*)4;%*+O&H%&

could anticipate and implement in advance an alternative bus transport.”&

k2%.4!%.!'$(!&-5(!)%+(*'%2.!3-&!'$(!)%&*;&&%2.!-,2;'!32+&'N*-&(!(C(.'&9!O(!)%)!.2'!3-.'!'$(!

debate to be limited only to imagine “most probable changes.” Narratives of possible future 

weather situation can “provide complementary, more realistic and more physically consistent 

representations of what future weather might look like” AW-1(/(4(+!('!-/9G!RX"TF9!k2%.4!%.!'$%&!

)%+(*'%2.G!3(!6+262&()!-.!(Z-56/(!27!$%4$N(.)!,;'!6/-;&%,/(!&*(.-+%2!,;%/'!2.!'$(!(Z%&'%.4!

/%'(+-';+(!%.!*/%5-'(!&*%(.*(!A]-)2+!('!-/9G!RX"\p!](++0G!](''&G!W-++%&2.G!i!E-.*$(1N?+*%//-G!RX"\p!

I;,;%&&2.G! RX"\p! :D==G! RX"H*p! n2;1(/! ('! -/9G! RX"Hp! a;(&-)-G! `-;'-+)G! v%2;G! W%+&*$%G! i!

E(.(C%+-'.(G!RX"Rp!E'2''G!E'2.(G!i!?//(.G!RXXHF9!#$%&!62&&%,/(!7;';+(!3-&!5-)(!27!-!&;**(&&%2.!

27!&(C(+-/!&;,&(S;(.'!(Z'+(5(&!(C(.'&!%.!-!&;55(+!&25('%5(&!,('3((.!RXQT!-.)!RXTXY!-!



"TX!
!

)+0!&6+%.4G!-.!(-+/0!,;'!&$2+'!$(-'3-C(!%.!J-0G!-!/2.4(+!(C(.!%7!.2'!(Z'+(5(!$(-'3-C(!7+25!

n;/0! '2! E(6'(5,(+! 3$(.! '$(! =(C(.2/"""! &(-&2.! ,(4%.&9! O(! *$2&(! '$2&(! (C(.'&! '2! ,(!

+(6+(&(.'-'%C(!27!C-+%2;&!*-'(42+%(&!27!*/%5-'(!(C2/;'%2.Y!*$-.4(&!%.!&(-&2.-/%'0G!*$-.4(&!%.!

);+-'%2.!27!$(-'3-C(&G!-.)!62&&%,/(!*2.<;.*'%2.!3%'$!)%&+;6'%C(!*/%5-'(!(C(.'&9!!

#$%&!(Z62&c!)%)!.2'!/(-)!'2!-!6+(*%&(!)%&*;&&%2.!2.!'$(!+(&62.&(&!'2!-))+(&&!'2!'$(&(!6-+'%*;/-+!

*-&(&9!D-+'%*%6-.'&!52+(!4(.(+-//0!32.)(+()!3$-'!%'!*2;/)!5(-.!'2!*+2&&!'$(&(!'$+(&$2/)&!A(Z9!

'(56(+-';+(&!;6!'2!TX|=!%.!&;55(+!,(*25%.4!+(-/%&'%*!A]-)2+!('!-/9G!RX"\FF9!:'!-66(-+()!C(+0!

*/(-+/0!'$-'!'$%&!*2;/)!*$-//(.4(!&25(!27!'$(!*$2%*(&!5-)(!'2)-0!-.)!6-+'%*;/-+/0!'$(!C%-,%/%'0!

27!*(+'-%.!/%.(&9!#$%&!%&!6-+'%*;/-+/0!&-/%(.'!72+!/%.(&!(Z62&()!'2!*/%5-'(!$-1-+)!2+!)(6(.)(.'!2.!

seasonal flows (beach tourism in this region, ski elsewhere): “I wonder if in 2050NR"XXG!'$(!

52&'!&'+;*'uring routes will be the same as today with this heat”. In other words, climate 

*$-.4(!S;(&'%2.&!%.C(&'5(.'!62/%*%(&!-.)!&'+-'(4%*!*$2%*(&9!:.!6-+'%*;/-+G!*2.'(Z'&!*25,%.%.4!

-.!(.$-.*()!*/%5-'(!C;/.(+-,%/%'0!-.)!(C2/C%.4!&2*%2(*2.25%*!+(-/%'0!5-0!/23(+!'$(!2C(+-//!

+(/(C-.*(!27!+-%/+2-)&9!

&“P:*&)",%&'(&I%"+O&#%)"/,%&'(&+I%&24,N&'(&2"4$,&;4$"+4'*&7'/&,$'HP;'H*&(2'0&UZ&+'&XZ&0JIO&

#/+&;'4*8&,'O&7'/&;4,+/2#&+I%&HI'$%&+2"((4)&o<<<p& P@/)I&"&;%+%24'2"+4'*&'(&+I%&J%2('20"*)%&

f/%,+4'*,&+I%&2%$%R"*)%&'(&+I4,&0';%&'(&+ransport”.&

“If tomorrow, every summer you cannot take the train for 10, 20 or 30 days because the 

2"4$,O&+I%&)"+%*"27&'2&+I%&"42&)'*;4+4'*4*8&<<<&4+&f/%,+4'*,&+I%&;/2"#4$4+7&'(&+I%&2"4$&,7,+%0&4*&

8%*%2"$<&K"7#%&+I%2%&"2%&0';%,&'(&+2"*,J'2+"+4'*&)/22%*+$7&;%R%$'J%;&+I"+&H4$$&#%&0'2%&

adapted. Adaptation is perhaps just a question of survival of the rail system.”&

“There are lines with few customers and very expensive to maintain: should we continue 

+'&'J%2"+%&+I%0G&=%&I"R%&+I%&)",%&H4+I&:*+%2)4+.,&2'/+%,O&('2& 4*,+"*)%&4*&6'Mg2%O&H4+I&"&

J/2%$7&%)'*'04)&J%2,J%)+4R%O&H%&,I'/$;&*'+&)42)/$"+%&"*70'2%<&K"7#%&+I"+Q,&HI%2%&H%&8'&

for tomorrow, if in addition there is more problems because of the weather”. &

#$%&! )%&*;&&%2.! +-.4()! 7+25! *2.&(S;(.*(&! 27! */%5-'(! *$-.4(! '2! '$(! +-%/3-0&! %.&'-//-'%2.&!

'$(5&(/C(&!N!3$%*$!)%)!.2'!-66(-+!*2.'+2C(+&%-/!N!'2!52+(!26(.N(.)()!S;(&'%2.&!+(4-+)%.4!

5-.-4(5(.'! 6+-*'%*(&! -.)! 62/%*%(&! 2+! &'+-'(4%*! %.C(&'5(.'&9! J2C%.4! 7+25! %.'(+.-/!

5-.-4(5(.'!*2.*(+.&!'2!&2*%-/!%&&;(&G!6-+'%*%6-.'&!(C(.';-//0!+(-*$()!%&&;(&!'$-'!S;(&'%2.()!

*;++(.'!+2/(&!-.)!26(.()!;6!)%&*;&&%2.&!2.!+(&62.&%,%/%'%(&!-.)!42C(+.-.*(9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"""!=79!.2'(!RH!
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!

/0 K-#&5##-26(%)3"#(9-#,%-*5,-)2S(%"#:)2#-*-3-,;($29(6)."%2$2&"(

#$(! +(&62.&%,%/%'%(&! 27! '$(! *256-.0!3(+(! */(-+! 2./0! 72+! &25(! 27! '$(! %&&;(&! '$-'!3(+(!

+-%&()9!K2+!%.&'-.*(G!3$(.!%'!*25(&!'2!C(4('-'%2.!*2.'+2/G!'$(+(!%&!.2!-5,%4;%'0!+(4-+)%.4!$23!

'2! )(7%.(! -.)! -))+(&&! '$(! 6+2,/(59! =$-.4%.4! &(-&2.-/! 6-''(+.&! ,(*25(&! -! &2;+*(! 27!

%.(77%*%(.*0!72+!'$2&(!%.!*$-+4(!27!'$(!5-%.'(.-.*(!27!'$(!.('32+8!A.-5(/0!EL=K!@c&(-;!-.)!

(C(.! 52+(! 6+(*%&(/0! '$(!FYI""R# )(6-+'5(.'! 72+! '$(! 5-%.'(.-.*(! 6/-..%.4! -.)! +(4%2.-/!

@"',0-m43$!72+!'$(!%56/(5(.'-'%2.F9!O$(.!)('(*'()G!'$%&!%.(77%*%(.*0!,(*25(&!-!&-/%(.'!%'(5!

2.!'$(!*256-.0!-4(.)-9!=2.&%&'(.*0!3%'$!%'&!2,<(*'%C(&G!6+%2+%'%(&!-.)!6(+72+5-.*(!%.)%*-'2+&!

%&! 6;+&;()9!J-8%.4! '$%&! %.(77%*%(.*0!C%&%,/(! -.)!5(-&;+-,/(! %&! '$(+(72+(! '$(!5-%.! /(C(+! 72+!

*/%5-'(! -)-6'-'%2.9! ?&! L('32+8! @-%/! AEL=K! @c&(-;! *2;.'(+6-+'&! %.! '$(! BjG! AL('32+8! @-%/G!

RX"\FF! )%)G! EL=K! *2;/)! %56/(5(.'! -.! -*'%2.! 6/-.! '2! 52.%'2+! '$(! +(/-'%2.&$%6&! ,('3((.!

*/%5-'%*!*2.)%'%2.&!-.)!5-%.'(.-.*(!26(+-'%2.&9!#$%&!5-0!-//23!72+!'$(!)(7%.%'%2.!27!'-+4('&!

'2!%56+2C(!'$(!5-.-4(5(.'!27!'$(&(!+(/-'%2.&$%6&9!>5(+4%.4!-)-6'-'%2.!%.%'%-'%C(&!6+(C%2;&/0!

2,&(+C()!A=$-6'(+!QF!-/+(-)0!42!%.!'$%&!)%+(*'%2.9!#$(0!*25,%.(!.(3!3(-'$(+! %.)%*-'2+&! %.!

6-+'.(+&$%6! 3%'$! '$(! .-'%2.-/! 5('(2+2/24%*-/! &(+C%*(! -.)! -.! %56+2C()! 52.%'2+%.4! 27! '$(!

.('32+89! :56/(5(.'%.4! '$(! +(/(C-.'! *$-.4(&G! 52C%.4! 72+! %.&'-.*(! '23-+)&! )(*(.'+-/%1()!

3(()N*2.'+2/G! %&! '$(.! -! */-&&%*-/! *$-//(.4(! 72+! *$-.4(N5-.-4(5(.'9! #$%&! %&! -/&2! -.! @iI!

*$-//(.4(! 3%'$! -! 5-<2+! '(*$.%*-/! -&6(*'! *2.&%&'(.'! 3%'$! EL=K! %..2C-'%2.! &'+-'(40! AEL=KG!

RX"\,F9! L(3! :#! &2/;'%2.&! /%8(! &5-+'N.('32+8!52.%'2+%.4! 277(+! .(3! 26'%2.&! 72+! (77%*%(.*09!

_2*-/%1()G! 6+()%*'%C(G! -4%/(! 5-%.'(.-.*(! ,-&()! 2.! &(.&2+N)-'-! *2;/)! (77(*'%C(/0! +(6/-*(!

&0&'(5-'%*! *(.'+-/%1()! 6/-..%.4! -.)! *2;/)! -'! /(-&'! 6-+'%-//0! -))+(&&! '$%&! '06(! 27! */%5-'(!

evolutions (““At the time leaves were falling in October ... it used to be like that. It is not the 

case anymore, so, […] we may set up different processes to deal with that, there are plenty of 

%..2C-'%2.&!3(!*-.!;&(G!)%4%'-/G!connected, there is plenty to do”).!

K2+!2'$(+! %&&;(&G!$23(C(+G!-)-6'-'%2.! %&!.2'!-&! &'+-%4$'72+3-+)9!@(&62.&%,%/%'%(&!-+(!.2'!-&!

*/(-+/0!)(7%.()9!K2+! %.&'-.*(G!3$(.!*/%5-'(!*$-.4(!*$-//(.4(&!*+%&%&!5-.-4(5(.'G! %'!26(.&!

S;(&'%2.&! +-.4%.4! 7+25! -**(6'-,%/%'0! 27! 6+(C(.'%C(! '+-%.! *-.*(//-'%2.&! '2! -C-%/-,%/%'0! -.)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
""R!“Maintenance operations, surveillance of railway installations, organization, work site supply chains, implementation of works … 24/7 
J-%.'(.-.*(!i!O2+8&!&'-77!(.&;+(!'$(!5-%.'(.-.*(!-.)!52dernization of the railway network. […] To guarantee a high level of performance, 
%..2C-'%2.! -.)! &-7('0G! J-%.'(.-.*(! i! O2+8&! )(7%.(&! 6+%2+%'0! +(.(3-/! 6+2<(*'&G! (&6(*%-//0! 3%'$%.! '$(! 7+-5(32+8! 27! '$(! L('32+8!
J2)(+.%&-'%2.!D/-.9! :'!-/&2!2+4-.%&(&!5-%.'(.-.*(!actions tailored as closely as possible to railway needs”: routine maintenance works, 
&6(*%-/! 5-%.'(.-.*(! 32+8&! %.*/;)%.4! +(.(3-/! 27! '$(! +-%/3-0! -.)! 4+2;6()! 32+8()9! $''6&Yqq3339&.*7N+(&(-;97+q(.q-,2;'q2;+N
,;&%.(&&q5-%.'(.-.*(N32+8&!N!/-&'!-**(&&()!K(,+;-+0!RX"^!!
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!

&0&'(5-'%1-'%2.! 27! -/'(+.-'%C(! 26'%2.&! A(Z9! ,;&(&F! 2+! 5(&&-4(&! &(.'! '2! ;&(+&""Q9! O$2! %&!

+(&62.&%,/(! 72+! -))+(&&%.4! '$(&(! S;(&'%2.&! +(5-%.&! ;.*/(-+G! ,(*-;&(! 27! '$(%+! 5;/'%6/(!

*2.&(S;(.*(&!%.!'(+5&!27!&(+C%*(!S;-/%'0G!(77%*%(.*0G!%5-4(!27!'$(!*256-.0!A3(!'-/8()!-,2;'!

EL=K!6(+*(6'%2.!%.!'$(!5()%-G!(&6(*%-//0!%.!'$(!.(3!&2*%-/!5()%-!(+-""HFG!,;'!-/&2!%.!'(+5&!27!

6;,/%*! &(*;+%'09! J2,%/%'0! ,(%.4! -! 6;,/%*! &(+C%*(! -.)! +-%/3-0&! ,(%.4! *+%'%*-/! &2*%2N(*2.25%*!

%.7+-&'+;*';+(&G! &;*$! *2.&(S;(.*(&! 42! ,(02.)! EL=K! %'&(/79! #$(&(! S;(&'%2.&! %.C2/C(! 5-.0!

&'-8($2/)(+&!,2'$!3%'$%.!EL=K!-.)!-52.4!6;,/%*!-;'$2+%'%(&9!#$%&!6-+'!27!'$(!)%&*;&&%2.!2.!

climate change impacts lead to a debate around costs, risks and responsibilities: “in '$(!

)%-/24;(! 3%'$! '+-77%*! -;'$2+%'%(&G! -&! &22.! -&! %'! *25(&! '2! +(&62.&%,%/%'%(&! -.)! *2&'&! %&&;(&G!

)%&*;&&%2.&! ,(*25(! /%8(! -! 6%.4! 62.4! 4-5(9! >C(+02.(! %&! 6;''%.4! '$(! +(&62.&%,%/%'0! 2.! '$(!

others. We need to clarify who is in charge of what.”!!

EL=K! J2,%/%'c&! %&! 27'(.! 62%.'()! -&! -.! (-&%/0! %)(.'%7%-,/(! *;/6+%'9! :'! %&! 2.! '$(! 7+2.'! /%.(G!

interacting on a daily basis with users of rails and directly blamed in case of disruption (“we 

are still the company that is quickly pointed out“; “in customers’ mind today, if we!-+(!72+*()!

to close a line, even because of a climate emergency, SNCF is still responsible”)!9!W23(C(+G!'$(!

*256-.0! )2(&! .2'! .(*(&&-+%/0! *2.'+2/! -//! '$(! /(C(+&! '2! -))+(&&! '$(! %&&;(9! ?&! -! 52,%/%'0!

6+2C%)(+G! %'! $-&! 7%+&'! '2! )(-/! 3%'$! &$2+'(+! '%5(! $2+%12.&Y! %'! 26(+-'(&! 3%'$! '$(! (Z%&'%.4!

%.7+-&'+;*';+(!-.)!%.!*-&(!27!*+%&%&!$-&!'2!72//23!EL=K!@c&(-;!%.&'+;*'%2.&!AEL=KG!RX"[,F""T9!

#$%&!5-0!&%';-'%2.!3%//!52&'!/%8(/0!,(!*256/(Z%7%()!,0!'$(!26(.%.4!27!'$(!+-%/!'+-.&62+'-'%2.!

market: “In an openedN5-+8('G!%'!<;&'!$-&!'2!+(&62.)!'2!'$(!+(S;%+(5(.'&!27!'$(!-;'$2+%'0!%.!

*$-+4(!27!'$(!52,%/%'0!62/%*0""[”. SNCF Réseau, as a longN/%7(!-&&('&!5-.-4(+G! %&!52+(! /2.4N

'(+5!2+%(.'()!A=>IIG!RX"TF!–!and thus is a less visible potential “culprit”. Yet, because of its 

.-';+-/!52.262/0!2.!'$(!%.7+-&'+;*';+(G!%'!+(5-%.&!'$(!;.%S;(!-.)!/(4%'%5-'(!%.'(+/2*;'2+!72+!

6;,/%*!-;'$2+%'%(&9!K%.-//0G!6;,/%*!-;'$2+%'%(&!$-C(!-!);'0!'2!'-8(!*-+(!27!6;,/%*!&(*;+%'0""\9!#$(0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
""Q!W23!'2!%.'(4+-'(!'$%&!%&&;(!27!-)-6'-'%2.!%.'2!'$(!%.72+5-'%2.!)(/%C(+()!'2!6-&&(.4(+&P!:&!%'!-!E'-'(!+(&62.&%,%/%'0!2+!&$2;/)!%'!,(!)(/(4-'()!
'2!EL=KP!?+(!6-&&engers ready to postpone their planned trips? “"A trainN;&(+!,228&!$%&!'%*8('!52.'$&!%.!-)C-.*(!2+!(C(.!,;0!-.!-..;-/!
'+-.&%'!6-&&9!#$%&!5(-.&!'$-'!7+25!$%&!6(+&6(*'%C(!'$(!'+%6!%&!-/+(-)0!6+25%&()G!%'!%&!);(9!O$(.!'$(+(!%&!-.!%.'(++;6'%2.!%'M&!%.'2/(+-,/(!,(*-;&(!
he perceived it as a broken contract”.!
""H!“Customer's expectations are changing, becoming even more demanding and visible with social medias. In case of a crisis, canc(//%.4!-!
'+-%.!5-0!,(!C(+0!%56-*'%.4!72+!'$(!*256-.0!%5-4(9!?'!'$(!(.)!27!'$(!)-0, whatever the initial cause, the message broadcasted is that “SNCF 
trains are not circulating”.”!
""T!“SNCF Réseau is in charge, as Infrastructure Manager, of the management of operations related to the return to a nominal rail3-0!
6+2);*'%2.!2.!'$(!L-'%2.-/!Rail Network” (translated from (SNCF, 2016)!
""[!As noted, it is already the case in urban areas “Keolis is not defining the mobility Policy of Bordeaux Metropolis, it just operates the service”!
""\!Ic*+('!.|!RX"\N"X\"!);!RH!5-%!RX"\! +(/-'%7! -;Z!-''+%,;'%2.&!);!5%.%&'+(!)M>'-'G!5%.%&'+(!)(! /-! '+-.&%'%2.!c*2/24%S;(!('! &2/%)-%+(G! *79!
$''6&Yqq3339(*2/24%S;(N&2/%)-%+(942;C97+q)%+(*'%2.N4(.(+-/(N)(&N%.7+-&'+;*';+(&N)(&N'+-.&62+'&N('N5(+N)4%'5! –! /-&'! -**(&&()! K(,+;-+0!
RX"^!
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-/&2!(.72+*(!7+((N*256('%'%2.!+;/(&!)(7%.()!-'!'$(!>B!/(C(/!72+!/%,(+-/%1()!6-+'!27!'$(!&(+C%*(!

A7+(%4$'G!$%4$N&6(()!/%.(&G!%.'(+.-'%2.-/!/%.(&!-.)!&22.!+(4%2.-/!'+-77%*F9!J2+(2C(+G!'$(0!)(&%4.!

-.)!7%.-.*%-//0!&;662+'!6;,/%*!52,%/%'0!62/%*%(&9!E%.*(!'$(!RX"[!/-3""^G!'$(+(!-+(!'32!%562+'-.'!

6;,/%*! /(C(/&! 27! 42C(+.-.*(! +(4-+)%.4! +-%/3-0! '+-.&62+'Y! '$(! .-'%2.-/! E'-'(! -.)! @(4%2.-/!

*2;.*%/&""U9! #$(! .-'%2.-/! E'-'(! %&! '$(! '+-77%*! -;'$2+%'0! 72+! :.'(+*%'c&! &(+C%*(&G! %9(9! 5%))/(N

)%&'-.*(! '+-%.&! 26(+-'%.4! */-&&%*-/! /%.(&"RX9! @(4%2.-/! *2;.*%/&! -+(! '$(! '+-77%*! -;'$2+%'%(&! 72+!

+(4%2.-/!'+-%.&!A#>@F9!#$(&(!6;,/%*!-*'2+&!*-.!5-8(!*2.'+-&'()!62/%'%*-/!*$2%*(&9!#$(0!5%4$'!

72+!%.&'-.*(!,('!2.!+-%/!'2!%.&;+(!-!7-%+!-.)!+(/%-,/(!-**(&&!'2!/23!*-+,2.G!$%4$!*-6-*%'0!52,%/%'0!

&2/;'%2.&!2+!'$(0!5%4$'!+(/0!2.!*256('%'%2.!,('3((.!52)(&!'2!%.*+(-&(!'$(!*2&'N6(+72+5-.*(!

-.)!7/(Z%,%/%'0!27!26'%2.&!-C-%/-,/(!'2!;&(+&!A#-,/(!TNRF9!@(&2;+*(&!*2.&'+-%.'&!,;'!-/&2!62/%'%*-/!

C%&%2.&!–!*25%.4!2;'!)(52*+-'%*!)(,-'(&!N!5-0!%.'(+C(.(!%.!&;*$!-!)(*%&%2.9!

I0243#R*E#*#I;(#)("%,0$%31#,3+!("04#<(2!4!%7#-(4!)7#(-%!("$#'(,#010-%0%!("#

#
=(&,)3C#D&%9(,#

l# @"#0#,3)3"%#;(,>6# %93#A,3")9#F!"!$%,7#('#L)(4(+7#$9(;31#%90%# %93#$()!(*3)("(<!)#)("$3:&3")3$#0,3#("3#('# %93#<($%#
$!+"!'!)0"%#)($%$#'(44(;!"+#0"#!"%3,,&-%!("#!"#%,0''!)#23)0&$3#('#0#;30%93,*,340%31#!")!13"%/#@"#%93#,304*4!'3#)0$3#;93"#0#<0!"#
%,0!"*service between two regional cities in Britany the cost exceed 2M€. Z?aQQ6#EN.TX#

ll# )/'/# '(,# !"$%0")3# $)3"0,!($# $%&1!31# 27# %93# 4(+!$%!)$# )(<-0"7# Q[_# !"#;9!)9# ,34!02!4!%7# 23)(<3$# 0#<0H(,# )(<-3%!%!53#
0150"%0+3#!"#0#;(,41#27#0"#!"),30$31#)4!<0%3#50,!02!4!%7#ZQW-(&3$6#EN.Pk#Q[_6#EN.EX#

#

#

#

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
""^!_2%!.|RX"TNUU"!);!\!-2�'!RX"T!62+'-.'!.2;C(//(!2+4-.%&-'%2.!'(++%'2+%-/(!)(!/-!@c6;,/%S;(!A_2%!LV#@(F!
""U!J('+262/%'-.!K+-.*(!%&!)%C%)()!%.'2!"Q!-)5%.%&'+-'%C(!+(4%2.&!!
"RX!f!Trains d’équilibre du territoire!g!
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\(8#R*.#*#D10-%0%!("#+(53,"0")3#0"#!$$&3#-,35!(&$47#!13"%!'!31#0%#=U?A#

:'! %&! %.'(+(&'%.4! '2! .2'(! '$-'G! %.! %'&! C(+0! 7%+&'! -''(56'! '2! -))+(&&! -)-6'-'%2.! 3(! )(&*+%,()! -'! '$(!
,(4%..%.4!27!*$-6'(+!Q!AI@?:_!6+2<(*'F!EL=K!$-)!-/+(-)0! %)(.'%7%()!42C(+.-.*(!A+(4;/-'%2.G! /(C(/!27!
*256('%'%2.F!-&!2.(!27!'$(!'+%*8%(&'!S;(&'%2.&9!:.!'$(!2;'*25(&!27!'$%&!6+2<(*'G!3(!*2;/)!+(-)!-52.4!
6+%2+%'%(&!72+!-)-6'-'%2.!'2!r%)(.'%70!-//!'$(!%.'(+)(6(.)(.*%(&G!,+%.4!2;'!-!&$-+()!C%&%2.!,('3((.!'$(!
&'-8($2/)(+&G! &'+%C(! 72+! '$(! -;'$2+%'%(&! '2! -)26'! -! */(-+! 42C(+.-.*(! 27! '$(! +%4$'&G! );'%(&! -.)!
+(&62.&%,%/%'%(&!27!(-*$!N!(&6(*%-//0!%.!*-&(!27!*/%5-'(!*+%&%&!r9!#$(!)(4+((!27!*22+)%.-'%2.!A7+-45(.'()!
C&9!'%4$'!42C(+.-.*(F!3-&!(C(.!6+262&()G!3%'$!'$(!%.'(.&%'0!27!*/%5-'(!*$-.4(G!-&!2.(!27!'$(!'32!8(0!
C-+%-,/(!'2!,;%/)!-.!-)-6'-'%2.!&'+-'(40!AK%4;+(!TNQF9!

K%4;+(!TNQ!N!j(0!6-+-5('(+&!'2!,;%/)!-)-6'-'%2.!&*(.-+%2&!

#
=(&,)3C#=U?A6#QBD@_#-,($-3)%!53#;(,>$9(-#

#-8%.4! %.'2!-**2;.'!'$2&(!$('(+24(.(2;&!*2.'(Z'&!-.)!*2.&'+-%.'&G!)%&*;&&%2.!-+2;.)!+2/(&!

-.)!+(&62.&%,%/%'%(&!%&!*+%'%*-/!72+!)(&%4.%.4!-.)!%56/(5(.'%.4!-.!(77%*%(.'!-)-6'-'%2.!&'+-'(40!

AD+(&'2.!('!-/9G!RX""F: “a recent study shows that demarcations of responsibilities are often 

lacking in adaptation policy documents”. As noticed in A>;+26(-.!>.C%+2.5(.'!?4(.*0G!RX"HG!

69!"HF, “the responsibility for adaptation action in the transport sector is often not clear.!s999t!

%.! '$(! (C(.'! '$-'! -)-6'-'%2.! +(/-'()! '2! '+-.&62+'! 32;/)! $-66(.! 2./0! &62.'-.(2;&/0G!

*2.7/%*'%.4!-.)!%.(77(*'%C(!&'+-'(4%(&!*2;/)!72//23” A#-,/(!TNQF"R"9!&

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"R"!k2C(+.-.*(!27!-)-6'-'%2.!%&!-!'26%*!%.*+(-&%.4/0!-))+(&&()!%.!'$(!/%'(+-';+(9!W;%'(5-!('!-/9!6+262&()!-!4(.(+-/!7+-5(32+8!'2!-.-/01(!2+!
)(&%4.!42C(+.-.*(!&0&'(5&!-**2+)%.4!'2!-!'062/240!27!26'%2.&!-52.4!3$%*$!)(*%&%2.!5-8(+&!$-C(!'2!*$22&(9!#$(!*-'(42+%(&!27!'$%&!'062/240!
-+(Y!6+2,/(5!*$2%*(&G!/(C(/!*$2%*(&G!'%5%.4!*$2%*(&G!*$2%*(&!*2.*(+.%.4!52)(&!27!42C(+.-.*(!-.)!%.&'+;5(.'&G!.2+5&!-.)!6+%.*%6/(&!*$2%*(&!
-.)!(C(.';-//0!%56/(5(.'-'%2.!-.)!(.72+*(5(.'!*$2%*(&!AW;%'(5-!('!-/9G!RX"[F9!
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I0243#R*K#*#Q!''3,3"%#010-%0%!("#!"%3,3$%$#('#%,0"$-(,%#$%0>39(413,$#

!

=(&,)3C#ZL&,(-30"#L"5!,("<3"%#D+3")76#EN.S6#-/#.RX#

“Transport activity is the result of bringing together resources of quit3# 0# 1!''3,3"%# "0%&,3C# 0--,(-,!0%3#
!"',0$%,&)%&,36# 3:&!-<3"%6# 539!)43$6# %,0!"$6# 03,(-40"3$# 0"1# $9!-$# "331# %(# 23# -,(5!131/# =3,5!)3# -,(5!13,$# -&%#
%(+3%93,# %93$3# ,3$(&,)3$# %(# <0>3# %,0"$-(,%# $3,5!)3$# 050!40243# '(,# 1!''3,3"%# "331$6# %93,327# &$!"+# 1!''3,3"%#
%,0"$-(,%#<(13$C#,0!46#,(016#05!0%!("6#!"40"1#;0%3,#(,#<0,!%!<3#$9!--!"+/#B3+&40%(,$#0%#%93#50,!(&$#01<!"!$%,0%!53#
43534$# -,(5!13# %93#20$!)# ,&43$# %(# '0)!4!%0%3#(-3,0%!("$# %(#,&"# $<((%9476# 3''!)!3"%47# 0"1#;!%9#<!"!<&<# !<-0)%$/#
A!"04476#%93#"&<3,(&$#&$3,$#<0>3#%93!,#)9(!)3$#0"1#%93,327#$90-3#%,0"$-(,%#13<0"1/#F($%#$%0>39(413,$#<07#("47#
9053#0#-0,%!04#-3,$-3)%!53#('#%93#$7$%3<#%937#<0"0+3#(,#&$3/#I937#<!+9%#04$(#9053#1!''3,3"%#!"%3,3$%$#!"#%,0"$-(,%/#
@%#!$#38-3)%31#%90%6#;!%9(&%#(53,044#$%,0%3+!3$6#%93#<0!"#$%0>39(413,$#;!44#,30)%#0&%("(<(&$47#%(#%93#)90443"+3$#('#
)4!<0%3# )90"+3/# a!53"# %93# 2,(01# )90443"+3$# ('# )4!<0%3# )90"+3# 0"1# %93# $%,("+# !"%3,)(""3)%!5!%7# !"$!13# %93#
%,0"$-(,%#$3)%(,#0"1#;!%9#(%93,#$3)%(,$#0"1#0,30$#('#$()!3%76#$&)9#0#',0+<3"%31#0--,(0)9#$33<$#&"4!>347#%(#23#
3''!)!3"%/#@%#)90443"+3$#%93#"3)3$$0,7#)("$!$%3")7#0"1#)(93,3")3#0),($$#%93#$3)%(,#0"1#$7$%3<#%(#011,3$$#4("+*
term challenges”.#Z!2!1X#

!
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This rapid overview of actor’s relationships shows that the conditions may exist for a 

*2.&'+;*'%C(!)%-/24;(!2.!*/%5-'(!-)-6'-'%2.G!-'! /(-&'!,('3((.!6;,/%*!-;'$2+%'%(&!-.)!EL=K!

Réseau (“Being the unique manager of the Infrastructure, SNCF Réseau will perhaps remain 

as the good interlocutor. It is also responsible for what happens on its network”). Mobility 

6+2C%)(+&! 72+! '$(%+! 6-+'! *-.! *$22&(! '2! +(5-%.! &%/(.'! 2+! '2! &$-+(! %.72+5-'%2.! 3%'$! '$(!

-;'$2+%'%(&9! ?52.4! 6-+'%*%6-.'&! '2! '$(! 32+8&$26G! ,2'$! 26'%2.&! 3(+(! )(7(.)()9! EL=K!

J2,%/%'c&!$-&!'$(!/(4%'%5-*0!27!(Z6(+%(.*(!,;'!'$(!)%-/24;(!5-0!,(*25(!52+(!)%77%*;/'!%.!-!

*256('%'%C(!&(''%.4Y!

“We are still in a situation of monopoly, but soon we will not be the only ones on the 

0"2N%+<&:(&H%&2"4,%&+I4,&+'J4)&#/+&'/2&*%H&)'0J%+4+'2,&;'&*'+O&'/2&)$4%*+,&H4$$&+I4*N&+I"+&

+I%2%&"2%&J%'J$%&"#$%&+'&0"*"8%& 4+&0'2%&%((4)4%*+$7&+I"*&H%&;'<&?+&+I%&%*;&'(&+I%&;"7O&

which legitimacy will we have to talk about these issues more than any other?”&

“I still think that we must not remain totally silent. Precisely because of this new market 

,4+/"+4'*<&:+&H'/$;&#%&+''&%",7&('2&+2"((4)&"/+I'24+4%,&+'&#$"0%&/,&('2&*'+&"$%2+4*8&+I%0<&!I%&

*%H&%*+2"*+,&%*)'/*+%24*8&J2'#$%0,&H4$$&%9J$"4*&+I"+&+I%7&"2%&$%8")7&'(&+I%&J",+<&?,&H%&

N*'H&+I%&24,N,&H%&0"7&8"4*&(2'0&#%4*8&422%J2'")I"#$%&"*;&+2"*,J"2%*+&4*&+I%&4*('20"+4'*&

H%&;%$4R%2&+'&"/+I'24+4%,<q&

70 8(.$%-",;()A(:),"2,-$3($9$:,$,-)2(:)#,5%"#(

#$+2;4$2;'!'$(&(!)%&*;&&%2.&G!6-+'%*%6-.'&!)%)!.2'!$(&%'-'(!'2!*2.&%)(+!-!3%)(!&6(*'+;5!

27!-)-6'-'%2.!26'%2.&9!#$(0!3(.'!S;%'(!7-+!%.!S;(&'%2.%.4!'$(!%56/%*-'%2.&!27!*/%5-'(!*$-.4(G!

,($%.)! '$(! ;&;-/! C(%/! 27! %.&'%';'%2.-/! 62&';+(&9! O%'$2;'! -.0! +(6+(&(.'-'%C(&! 27! 6;,/%*!

authorities, we could not fully compare everyone’s viewpointsG! ,;'! (C(.! 3%'$%.! EL=KG!

-)-6'-'%2.!&'+-'(4%(&!*-.!,(!C(+0!)%77(+(.'!)(6(.)%.4!2.!actor’s constraints and interestsI&&

N K+25!-.!-&&('!5-.-4(+!6(+&6(*'%C(G!-)-6'-'%2.!5(-.&!%.!'$(!7%+&'!6/-*(!'2!%56+2C(!'$(!

%.7+-&'+;*';+(!–!5-8%.4!%'!52+(!+2,;&'!2+!52+(!+(&%/%(.'!N!'2!-&&;+(!%'!3%//!,(!-,/(!'2!

*26(!3%'$!*/%5-'(!*$-.4(&9!#$(!%&&;(!-'!&'-8(!%&!'2!5-8(!&;+(!'$-'!+-%/3-0!-&!-!52,%/%'0!

26'%2.!3%//!&;+C%C(!%.!'$(!*25%.4!0(-+&9!

N K+25! -! 52,%/%'0N62/%*0! 6(+&6(*'%C(G! -)-6'-'%2.! %&! -,2;'! 5-8%.4! '$(! +(/(C-.'!

%.C(&'5(.'&!-.)!6+%2+%'%1(!*$2%*(&!'2!-&&;+(!);+-,/(!-.)!S;-/%'-'%C(!&(+C%*(&!'2!;&(+&9!

K-C2+()! +2;'(&! -.)! '+-.&62+'! '(*$.%S;(&! -+(! *2.&%)(+()! C-+%-,/(&! %.! '$%&! (S;-'%2.G!

&25('%5(&! -&! 7-C2+()!52)(&9! #$%&! %&! *2.&%&'(.'!3%'$! 2.42%.4! (C2/;'%2.&! '$-'! )+%C(!

$%&'2+%*-/! 6/-0(+&! &;*$! -&! EL=K! J2,%/%'c&! '2! +()(7%.(! '$(%+! %)(.'%'0! 7+25! -! +-%/3-0!
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*256-.0! '2! 52,%/%'0Nservices providers: “Our partners only consider the railway 

26'%2.9!O(! $-C(! '2! &-0! '$-'! EL=K! %&! .23! -.! %.'(+52)-/! *256-.09! s999t! #$(+(! %&! -!

6()-424%*-/!-&6(*'!'2!5-8(!2;+!*;&'25(+&!;.)(+&'-.)!'$-'!4/2,-/!3-+5%.4!*-.!*$-.4(!

$23!3(!*-.!7;/7%//!2;+!5%&&%2.9!?.)!2;+!5%&&%2.!%&!.2'!'2!26(+-'(!+-%/+2-)&p!%'!%&!'2!*-++0!

6eople, to offer mobility services.”! #$(%+! *$-//(.4(! %&! '2! 5(('! 62/%*0N5-8(+&!

+(S;%+(5(.'&!%.!'$(!52&'!*2&'Nefficient and satisfying way: “In some places, the most 

adapted train line may be a bus line […]”. !

N K+25!-!*255(+*%-/!6(+&6(*'%C(!A(949!72+!#k`!26(+-'%.4!$%4$N&6(()!/%.(&!3$%*$!-+(!.2'!

&;,&%)%1()! -&! +(4%2.-/! /%.(&! -+(F! *2.&%)(+%.4! */%5-'(! *$-.4(! 5(-.&! -)-6'%.4! '$(!

*256-.0! C-/;(!6+262&%'%2."RR! A5-.-4%.4! +%&8&! -.)!&(%1%.4!2662+';.%'%(&F! '2! 8((6!2+!

%56+2C(! -! *256('%'%C(! -)C-.'-4(! 2C(+! 2'$(+! '+-.&62+'! -/'(+.-'%C(9! ?)-6'-'%2.!

therefore becomes part of an efficient marketing strategy wondering how customers’ 

(Z6(*'-'%2.&! 3%//! (C2/C(! +(4-+)%.4! (949! $(-'N*2572+'G! '26! &(-&2.-/! )(&'%.-'%2.&! 2+!

'+-C(/N6+%2+%'%(&! A3%//! &6(()! +(5-%.! -&! %562+'-.'! *256-+()! '2! +(/%-,%/%'0! 3%'$!52+(!

3(-'$(+! $-1-+)&! (&6(*%-//0! 72+! 7+(%4$'P). As one participant said, “there are other 

*256-.%(&!(.'(+%.4!'$(!5-+8('!,2'$!72+!'+-C(/(+&!-.)!7+(%4$'G!-.)!s999t!%7!`(2/%-!'+-%.&!

-+(! ,(''(+! -%+N*2.)%'%2.()G! '$(.! 52+(! 6(26/(! 3%//! *$22&(! '$(5G! '$(! *2572+'! 3%//!

,(*25(!-!*+%'(+%2.!27!*256('%'%2.9” !

#$%&!description shows how, even within a “single” company such as SNCF Mobilités, several 

-''%';)(&!-+(!62&&%,/(!-.)!+-'%2.-/9!`-+%2;&!(*2.25%*!*2.7%4;+-'%2.&!/%C(!'24('$(+9!I(6(.)%.4!

2.!'$(!*2.'(Z'G!-)-6'-'%2.!5-0!,(!,(.(7%*%-/!&%5;/'-.(2;&/0G!2+!.2'G!'2!'$(! %.'(+(&'!27!'$(!

&'-'(!23.()!EL=K!-.)!'2!'$(!%.'(+(&'!27!6+%C-'(!26(+-'2+&"RQ9!:'!C(+0!&'+2.4/0!)(6(.)&!2.!'$(!

2C(+-//!5-+8('!&'+;*';+(G!3$%*$!%&!)%77(+(.'!7+25!2.(!&(+C%*(!'2!-.2'$(+!-.)!+-6%)/0!(C2/C%.49!

@244(+2!('!-/9!-+4;()!2.!'$(!+2/(!27!r'$(!*2.*(6';-/!'22/,2Z!27! %.&'%';'%2.-/!(*2.25%*&r!'2!

%56+2C(! '$(! 42C(+.-.*(!27! -)-6'-'%2.G! '-8%.4! %.'2! -**2;.'! '$%&! C-+%('0! 27!5-+8('! &(''%.4&!

A@244(+2G! ]%&-+2G! i! `%//-5-02+N#25-&G! RX"\p! @244(+2! i! #$%(/G! RX"\F9! ?**2+)%.4! '2! '$(5!

)%77(+(.'!“*22+)%.-'%2.!-.)! *226(+-'%2.!6+2,/(5&!(5(+4(! 7+25!'$(!3-0!-*'2+&! %.'(+-*'! '2!

-*$%(C(!-)-6'-'%2.r9!These are relevant questions both from the companies’ perspective and 

72+!5-Z%5%1%.4!*2//(*'%C(!,(.(7%'&!27!-)-6'-'%2.9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"RR!%9(9!3$-'!%'!277(+&!'2!%'&!*;&'25(+&G!'$(!6+25%&(!27!,(.(7%'&!'2!,(!)(/%C(+()!'2!;&(+&9!
"RQ!V.!'$(!6;,/%*N6+%C-'(!)(,-'(!2.!-)-6'-'%2.G!*79!AI;%'!i!k-/-1G!RXX^p!j/(%.G!n;$2/-G!i!_-.)-;(+G!RX"\p!J((&G!I+%(&&(.G!i!@;.$--+G!RX"Rp!
#2568%.&!i!>-8%.G!RX"RF9!
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K2+! %.&'-.*(G!+(4-+)%.4!#>@G!'$(!*;++(.'! /%,(+-/%1-'%2.!6$-&(!5-8(&!-.0! /2.4N'(+5!6/-..%.4!

very difficult. A participant testified: “I lived the opening of market for freight, in the beginning 

'$(!*256('%'2+&!)%)!.2'!'-/8!-,2;'!&2*%('-/!6+2,/(5&G!%'!%&!2./0!-,2;'!'$(!(*2.25%*&G!'$(!6+%*(G!

$23!'2!5-.-4(!*2&'&G!$23!'2!42!7-&'(+9!s999t!V;+!*256('%'2+&!3%//!,(!5;*$!52+(!*2.*(.'+-'()!

2.!5-+8('!&$-+(&!'$-.!2.!*/%5-'(!%&&;(&r9!W23(C(+G!3%'$!'%5(G!'$%&!'06(!27!*2.7%4;+-'%2.&!5-0!

(C2/C(Y! N!'23-+)&! -.! 2/%4262/0! %.! 3$%*$! -)-6'-'%2.! 5-0! ,(*25(! -! *2//(*'%C(! 6+2,/(5!

-))+(&&()! '$+2;4$! &(*'2+-/! -4+((5(.'&"RHG! 2+! N'23-+)&!52.262/%&'%*! *256('%'%2.! %.!3$%*$!

-)-6'-'%2.!,(*25(&!6-+'!27!-!)%77(+(.'%-'%2.!&'+-'(40!A72&'(+%.4!-)-6'-'%2.!-&!-.!%..2C-'%2.!

62/%*0F9!#$(!&%';-'%2.!%&!-/+(-)0!)%77(+(.'!72+!#k`!2+!K+('!EL=K!A7+(%4$'F!3$%*$!-+(!*255(+*%-/!

&(+C%*(&!(.4-4()!%.!-.!%.'(+52)-/!*256('%'%2.!A-4-%.&'!6/-.(&G!*2-*$(&G!'+;*8&G!('*9F9!:.!'$%&!

*2.'(Z'G!-)-6'-'%2.!*-.!6-+'%*%6-'(!'2!'$(!+()(7%.%'%2.!27!'$(!,(.(7%'&!277(+()!,0!EL=K!'2!%'&!

customers: focusing for instance on user’s comfort for TGV or reliability for the freight"RT9!!

YCDY6F@:CD& Cb& !>B& Y>?^!B-a& ?& @FYYB@@bF6& =C-L@>C^& i:_:Di& b6B@>& !C& E-C?AB-&

sFB@!:CD@&

@-%/3-0! &(+C%*(&! -+(! 6-+'! 27! -! &2*%-/! *2.'+-*'! -.)! EL=K! %&! -!5-<2+! -*'2+! 27! K+(.*$!

52,%/%'09!:'!%&!-!C(+0!3(//N8.23.!2+4-.%1-'%2.!3%'$!3$%*$!;&(+&!$-C(!-.!r-77(*'%C(r!+(/-'%2.&$%6!

AV6%.%2.!O-0!62;+!#+-%./%.(G!RX"^p!@(4.%-;/'G!RX"\F9!?&!-!+(&;/'G!3$(.!3(!6+(&(.'!*/%5-'(!

*$-.4(!-&!-!62'(.'%-/!4-5(N*$-.4(+G!)(,-'(&!42!7-+!,(02.)!'(*$.%*-/!-)<;&'5(.'&!2+!%.'(+.-/!

+(2+4-.%1-'%2.9!̀ (+0!S;%*8/0G!'$(0!52C(!'23-+)&!,%44(+!&2*%-/!S;(&'%2.&!+(4-+)%.4!+%&8!*;/';+(G!

52,%/%'0!-.)!'+-C(/!(Z6(*'-'%2.&!-.)!$-,%'&!A72+!32+8G!72+!$2/%)-0&"R[F9!!

qY"*&H%&40"84*%&+'&";"J+&;"4$7&+2"*,J'2+&J$"*,G& P:+&2"4,%,&+I%&f/%,+4'*&'(&H'2N4*8&I'/2,&

#%)"/,%&J%'J$%&+"N%&+I%&+2"4*&+''&+'&8'&+'&H'2N<& P:(& +'0'22'H&H%&I"R%&;"7,&H4+I&ndmY&

J%'J$%&H4$$&*'+&H'2N&#%+H%%*&TZaZZ&"*;&TXaZZO&,'&+I%2%&H4$$&#%&*"+/2"$&%R'$/+4'*,&+I"+&H4$$&

"((%)+&0'#4$4+7Pdemand.” &

q=I%*&7'/&+I4*N&+I"+&,)I''$&I'$4;"7,&#%84*&'*&+I%&,"0%&;"7&('2&%R%27'*%&"*;&,'&7'/&I"R%&

T]K&J%'J$%&I%";4*8&+'&+2"4*&,+"+4'*,O&4+Q,&"*&"#%22"+4'*&4*&+%20,&'(&+2"*,J'2+&'28"*4M"+4'*q<&

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"RH!?!6-+'%*%6-.'!3$2!32+8()!72+!'$(!3-'(+!%.);&'+0!,(72+(!)(&*+%,()!'$%&!'06(!27!*2.7%4;+-'%2.!,('3((.!5-<2+!*256-.%(&!%.!'$%&!&(*'2+9!!
"RT! =2.);*'%.4! -! 72+(&%4$'! (Z(+*%&(G! IW_G! '$(! /24%&'%*&! *256-.0! %5-4%.()! -! &*(.-+%2! %.!3$%*$! C;/.(+-,%/%'0!5%'%4-'%2.! -.)! +(&%/%(.*(! 27!
'+-.&62+'&!,(*25(!52+(!%562+'-.'!'$-.!&6(()!-.)!(77%*%(.*0!5-Z%5%1-'%2.!,(*-;&(!27!52+(!.;5(+2;&!(Z'+(5(!3(-'$(+!(C(.'&!AIW_G!RX"RF9!
"R[!K2+!&*$22/!$2/%)-0&G!K+-.*(!%&!)%C%)()!%.!12.(&q+(4%2.&!5-)(!'2!$-.)/(!'$(!$2/%)-0!+;&$!,(''(+9!?!.-'%2.-/!&*$();/(!&('&!(C(+y year holiday’s 
6(+%2)&9! #$(&(! 7%Z()! )-'(&! -+(! 8(0! )('(+5%.-.'! 27! '+-%.N! 6-&&(.4(+&! flows (what we call “grands departs”). For instance see, 
$''6Yqq3339&.*79*25q+(&&2;+*(&q*6{R\{N{4+-.)&{)(6-+'&{RX"\96)7!N!/-&'!-**(&&()!J-0!RX"^!
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?'!'$(!(.)!27!'$(!)-0G!'$(+(!%&!.2!;.(S;%C2*-/!-)-6'-'%2.!+(&62.&(!'2!'$(&(!3%*8()!6+2,/(5&!

,;'! -! 6/;+-/%'0! 27! 62&&%,/(! -''%';)(&9! #$%&! %.*/;)()! '$(! -*8.23/()4(5(.'! '$-'! 72+(&((%.4!

*$-.4(! %&! .2'! &;77%*%(.'! '2! -*'9! =2&'&! )%&'+%,;'%2.! -.)! '(*$.2/24%*-/! *$-//(.4(&! 5;&'! ,(!

7-*'2+()! %.G! -.)! &25('%5(s prevent anticipatory adaptation. ” Wait and see,” is thus an 

26'%2.G!-**(6'%.4!'2!&;77(+!'$(!*2.&(S;(.*(&9!K2+!&25(!8(0!7-*'2+&!&;*$!-&!EL=K!J2,%/%'c&!2+!

'+-77%*!-;'$2+%'%(&G!5-.0!-/'(+.-'%C(!&'+-'(4%*!*$2%*(&!-+(!&'%//!26(.N(.)()9!!

EL=K! %&! 7-*%.4!-!);-/! *$-//(.4(Y!-)-6'%.4! %'&!-*'%C%'%(&! '2!5-%.'-%.!-!C%-,/(! &(+C%*(!,;'!-/&2!

taking part to the adaptation of society more broadly. To what extent this is SNCF’s 

+(&62.&%,%/%'0!%&!26(.!72+!)%&*;&&%2.!-.)!5-0!)(6(.)!2.!3$%*$!,+-.*$!27!'$(!*256-.0!3(!-+(!

'-/8%.4!-,2;'9!V.(!*2;/)!)(7(.)!'$-'!-&!'$(!$%&'2+%*G!.-'%2.-/!6/-0(+!EL=K!5-0!$-C(!-!&'+-'(4%*!

%.'(+(&'!'2!,(!6+2-*'%C(!-.)!*2.'+%,;'(!'2!'$(!-)-6'-'%2.!27!'$(!(*2.250!-.)!&2*%('09!!

#$%&! )%&*;&&%2.! .(()&! '2! 8((6! 42%.4G! %.C2/C%.4!52+(! &'-8($2/)(+&9! #$(! 2+%4%.-/! %.'(+-*'%2.!

(Z6(+%5(.'()!$(+(!3-&!&;**(&&7;/!%.!4%C%.4!7/(&$!'2!'$(2+('%*-/!S;(&'%2.&!-,2;'!-)-6'-'%2.9!

O$-'!)2!3(!+(-//0!3-.'!'2!-)-6'Y!-!52)(!27!'+-.&62+'-'%2.G!-!52,%/%'0!&(+C%*(G!-!*256-.0P!

K2+!6-+'%*%6-.'&G!'$%&!%&!.2'!-.!-,&'+-*'!)%&*;&&%2.!-.052+(9!?&!(Z6+(&&()!%.!'$(%+!32+8,228&G!

many participants in the room had this discussion together for the very first time (e.g. “I knew, 

4 or 5 of the participants, I appreciated such occasions to meet and talk […] especially since 

EL=K!J2,%/%'c&!-.)!ELCF Réseau are two different companies”; “What I appreciated was to 

get this transversal view thanks to the diversity of participants”). The workshop offered them 

-!)(/%,(+-'%C(!&6-*(!'2!&'-+'!'$%.8%.4!-,2;'!'$%&!%&&;(!3$%/(!6+2C%)%.4!-!;.%S;(!%.&%4$'!2.!'$(!

*256/(Z%'0!27!(.C%&%2.%.4!-)-6'-'%2.!;.)(+!)((6!-.)!6/;+-/!;.*(+'-%.'%(&9!
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I0243#R*S#*#=7"%93%!)#<0--!"+#('#010-%0%!("#!$$&3$#0$#38-,3$$31#1&,!"+#%93#;(,>$9(-#

GTOPVXQUXU[&LKUK[OLOUV&

MWKSVXSOP&

>Z9!C(4('-'%2.!*2.'+2/!

GTOPVXQUXU[&LKUK[OLOUV&

[TX^ONXUOP!

>Z9!*+%&%&!5-.-4(5(.'!

GTOPVXQUXU[&PVWKVO[XS&

S\QXSOP!

>Z9!%.C(&'5(.'!)(*%&%2.&!i!

6+%2+%'%1-'%2.&!

GTOPVXQUXU[&PQSXOVKN&\K`XVP&

!

>Z9!32+8!-.)!$2/%)-0&!

2+4-.%1-'%2.!

→!L(3!'(*$.2/24%(&G!

6+2*();+(&!*$-.4(&!A(Z9!

)(*(.'+-/%1-'%2.!27!

3(()%.4F!

→!L(3!*-.*(//%.4!62/%*0G!

&;,&'%';'%2.!26'%2.&G!*$-.4(&!

%.!;&(+&!*255;.%*-'%2.!

→!@(*2.&%)(+%.4!+2;'(&!

C%-,%/%'0G!6(+5-.(.'!52)(!

&3%'*$G!7-C2+%.4!&'+-'(4%*!

+();.)-.*%(&!

→!O2+8%.4!-.)!'+-C(//%.4!

)%77(+(.'/0G!-**(6'%.4!'2!

/23(+!(Z6(*'-'%2.&!A(Z9!

/2&%.4!%.!&6(()!72+!

&(*;+%'0q+(/%-,%/%'0F!

"U&XUVOWUKN&XPPTO& & & "&PQSXOVKN&XPPTO&

=/(-+!+2/(&!-.)!

+(&62.&%,%/%'0!)%&'+%,;'%2.9!

:&&;(&!27!6;,/%*!&(*;+%'0!o!

%.7+-&'+;*';+(!-C-%/-,%/%'0Y!-!

)%&*;&&%2.!'2!&('!;6!,('3((.!

EL=K!@c&(-;!-.)!6;,/%*!

-;'$2+%'%(&P!

NJ2,%/%'0!-&!-!6;,/%*!&(+C%*(Y!

)(&%4.%.4!52,%/%'0!62/%*%(&p!

+2/(!27!+(4%2.-/!-.)!.-'%2.-/!

'+-77%*!-;'$2+%'%(&!AEL=K!

J2,%/%'c&!–!#>@q:.'(+*%'c&Y!

&(+C%*(N6+2C%)(+!

%56/(5(.'%.4!6;,/%*!

+(S;%+(5(.'F!

NJ2,%/%'0!-&!-!*255(+*%-/!

&(+C%*(G!#k`!2+!K+('Y!

*255(+*%-/!&(+C%*(&G!

-)-6'-'%2.!-&!-.!-))()N

C-/;(!6+262&%'%2.!

?! ,+2-)! &2*%('-/! %&&;(! %.!

3$%*$!EL=K!5%4$'!6/-0!-!+2/(G!

72+! %.&'-.*(! )2%.4! 6()-4240!

3%'$!'+-%.N;&(+&G!6-+'%*%6-'%.4!

%.!-!*2//(*'%C(!)%-/24;(!2.!'$(!

.(*(&&-+0! (C2/;'%2.&! 27! '$(!

“*2.'+-*'”! ,('3((.! ;&(+&G!

-;'$2+%'%(&! -.)! 52,%/%'0!

6+2C%)(+&!!

=(&,)3C#D&%9(,#
# #
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YI"J+%2&X P&B)'*'04),&('2&";"J+"+4'*&",&"&

,+2"+%84)&4*,48I+&

q!I%2%&4,&*'&;'/#+&+I"+O&4*&$%,,&+I"*&+%*&7%"2,O&+I%&f/%,+4'*&'(&";"J+"+4'*&H4$$&#%&4*+%82"$&

to SNCF’s strategy, as it will have to be for all companies that believe in their longP+%20&

,/2R4R"$<q&1A/#',+O&VZT`5TV`&

:.! '$%&! *$-6'(+G!3(! 72*;&!2.! '$(! “&'+-'(4%*! )%5(.&%2.”! 27! -)-6'-'%2.!–! /(&&! )%+(*'/0!

2,&(+C()! );+%.4! 2;+! 7%(/)32+8! ,;'! +(6(-'()/0! mentioned by the actors (“we should 

anticipate”)! -.)! %.! '$(!*2.*/;&%2.&! 27! '$(!6+(C%2;&!*$-6'(+&! A'-/8%.4!-,2;'!&'+-'(4%*!3%//! %.!

=$-6'(+!QG!6+2-*'%C(!-)-6'-'%2.!%.!=$-6'(+!H!-.)!&'+-'(4%*!%.'(+(&'!'2!,(!6+2-*'%C(!%.!=$-6'(+!

TF9!E'+-'(40!%&!-!'+%*80!32+)G!27'(.!+(7(++%.4!'2!-!-0"(,0<!)!&'2+0!A_-'2;+G!RXXTG!69!"U^FG!-.!(ZN

62&'!+-'%2.-/%1-'%2.!AW9!_-+2*$(G!RXX[p!W9!_-+2*$(!i!L%2*$(G!RX"TF!3%'$!C(+0!/%''/(!4+-&6!2.!'$(!

+(-/%'09!L2+5-//0G!&'+-'(40!%&!*2.*(%C()!-&!-!*/(-+!-.)!&'-,/(!)%&*2;+&(G!+(-77%+5%.4!'$(!*2+(!

%)(.'%'0!27!'$(!2+4-.%1-'%2.!-.)!&(''%.4!'$(!*2;+&(!72+!%'&!7;';+(9!v('G!*256-+%.4!$23!EL=K!%&!

*;++(.'/0!-)-6'%.4!A=$-6'(+!Q!-.)!=$-6'(+!HF!-.)!'$(!S;(&'%2.&!+-%&()!,0!*/%5-'(!*$-.4(!3$(.!

*2.&%)(+()! %'&! 7;//! *256/(Z%'0! A=$-6'(+! TFG! '$%&! &'-,%/%'0! &((5&! &(+%2;&/0! ;.)(+5%.()9! #$(!

*256-.0!3%//!$-C(!'2!*2.&%)(+!62'(.'%-/!'+-.&72+5-'%2.&!-.)!'2!-.'%*%6-'(!*25%.4!(C2/;'%2.&!

(Kates et al., 2012; Londsale et al., 2015; O’Brien, 2012; Pelling et al., 2015)"R^9! =/%5-'(!

-)-6'-'%2.!+(26(.&!'$(!,/-*8!,2Z!27!+(6+(&(.'-'%2.&!27!'$(!2+4-.%1-'%2.!-.)!%'&! 7;';+(9!V;+!

%.'(.'%2.!%.!'$%&!7%.-/!*$-6'(+! %&!'2!+(*2..(*'!'$(&(!&'2+0/%.(&!3%'$!'$(!6-'$&!3(!$-C(!,((.!

72//23%.4!);+%.4!2;+!%.S;%+09!:7!*/%5-'(!*$-.4(!*$-//(.4(&!'$(!+(/-'%2.&$%6&!,('3((.!&$2+'!-.)!

/2.4!'(+5G!,('3((.!%.&%)(!-.)!2;'&%)(!3(!&$2;/)!32.)(+Y!O$(+(!-.)!3$(.!)2(&!'$-'!-*';-//0!

$-66(.P!O$2!%&!-*';-//0!)2%.4!&25('$%.4G!-.)!$23P!!

:< @!-?!Bi:Y&bC-B@:i>!&?!&@DYba&=>B-B&?DA&=>BDG&

?0 8(#')%,('-#,)%;()A(3)26(,"%>(,'-2I-26(-2(FMNO(

“How can a company, which is necessarily focused on the short term (for SNCF, en,/24*8&

+I%&,"(%+7&"*;&)'0('2+&'(&('/2&04$$4'*&J",,%*8%2,&%R%27&;"75O&2%($%)+&"*;&")+&+'&+"N%&)$40"+%&

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"R\!=$+%&'%-.!I;,2&'!3-&!'$(!EL=K!&;&'-%.-,%/%'0!)%+(*'2+!,('3((.!RX"H!-.)!RX"^9!
"R^!:.)(()G!+(-*'%C(!-;'2.252;&!-)-6'-'%2.!)2(&!.2'!-/3-0&!(.)!3(//9!#-8%.4!-*'%2.!'22!/-'(!5-0!,(! %.&;77%*%(.'!'2!*26(!3%'$!62'(.'%-//0!
+-6%)!*$-.4(&9!?)<;&'5(.'!2./0G!5-0!*+(-'(!/2*8Nins in configurations maladapted to a more variable or extreme climate regime: “Humans 
$-C(!'$(!;.%S;(!-,%/%'0!'2!-.'%*%6-'(!7;';+(!&'+(&&(&G!-.)!-+(!'$;&!*-6-,/(!27!'-8%.4!6+2-*'%C(!-)-6'-'%2.!5(-&;+(&!'2!/(&&(.!'$(!6(+*(%C()!
.(4-'%C(!%56-*'&!7+25!'$ese future events”. (Engle, 2011).!
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)I"*8%& 4*+'& )'*,4;%2"+4'*G& !I4,& 4,& +I%& I%"2+& '(& +I%&0"++%2a& %((%)+4R%& ";"J+"+4'*& '(& +I%&

J$"*%+&"*;&'(&+I%&b2%*)I&+%224+'27&2%f/42%,&,J%*;4*8&+40%&"*;&%,J%)4"$$7&0'*%7&+'&J$"*&('2&

the future. In a world in crisis, this is not the least of our difficulties.” 1A/#',+O&VZT`5&

I+-3%.4!2.!&*%(.*(!-.)!'(*$.2/240!'2!*2.'+2/!-.)!&$-6(!7;';+(!%&!-!*2552.!-''%';)(!72+!

%.);&'+%-/%1()! 3(&'(+.! &2*%('%(&"RU! A=-1(&G! "U^[p! =$-'(-;+-0.-;)G! RX"Qp! _(&2;+.(G! "U[[F9!

E2*%2(*2.25%*! -*'2+&! $-C(! ,((.! *2.*(+.()! 3%'$! 72+(&%4$'G! 7;';+(! &';)%(&G! -.)! /2.4N'(+5!

&'+-'(4%(&!72+!)(*-)(&9!:.!-!+-6%)/0!*$-.4%.4!(.C%+2.5(.'G!%'!%&!-!5-''(+!27!&;+C%C-/!72+!'$(5Y!

r/-&'%.4!,;&%.(&&(&!-+(!C(+0!-7+-%)!27!2.(!'$%.4Y!)(-'$9!#$(!7-*'!27!'-8%.4!-!/228!-'!'$(!7;';+(!

takes away this perspective”!AI;+-.*(!i!J2.'%G!RX"\F9!

D+2C%)%.4!-!*256/('(!$%&'2+0!27!$23!,%4!K+(.*$!*256-.%(&!%.!4(.(+-/!2+!(C(.!<;&'!EL=K!)(-/!

3%'$!'$(!7;';+(!42!7-+!,(02.)!'$(!&*26(!27!'$%&!)%&&(+'-'%2.9!W23(C(+G!3(!*-.!&8('*$!-!+2;4$!

6(+%2)%1-'%2.G!&'-+'%.4!7+25!"UHT9!

n;&'!-7'(+!OO::G!'$(!-)5%.%&'+-'%2.!27!'$(!K+(.*$!(*2.250!3-&!$%4$/0!*(.'+-/%1()!%.!6-+'%*;/-+!

'$+2;4$!'$(!+2/(!6/-0()!,0!'$(!W%4$!=255%&&%2.(+!72+!'$(!D/-.!AJ-&&cG!"U[TF9!EL=K!3-&!-.!

(&&(.'%-/! %.&'+;5(.'!27!'$%&!6/-..%.4!6+2*(&&!+(4-+)%.4!'+-.&62+'&!,;'!-/&2!&6-'%-/!6/-..%.4!

-.)!&2*%-/!62/%*%(&"QX9!E'-+'%.4! %.! '$(!\X&G!3(!2,&(+C()!-!4(.(+-/! '+(.)!)%+(*'()! '23-+)!-.!

%.*+(-&()! C2/-'%/%'0G! ;.*(+'-%.'0G! *256/(Z%'0! -.)! -5,%4;%'09! E25(! *256-.%(&! (Z6(+%(.*()!

-*';-/!';+.%.4!62%.'&p!72+!%.&'-.*(!'$(!2%/!&$2*8&!*$-.4()!'$(!4-5(!72+!(.(+40!6+2);*(+&!%.!

'$(!\X&!AW-'*$;(/!i!J2%&)2.G!"UU\F9!K2+!2'$(+&G!&;*$!-&!.-'%2.-/!+-%/3-0&G!(C2/;'%2.!*-5(!

52+(!6+24+(&&%C(/09!!

I(*%&%2.N5-8(+&!-.)!+(&(-+*$(+&!32+8()!'24('$(+!'2!)(C(/26!7+-5(32+8&!-.)!'22/&!'2!)(-/!

3%'$! '$(&(! *$-.4(&! -.)!6+(&(+C(! '$(! *-6-*%'0! 72+!-*'%2.9!?!)0.-5%*! 72+(&%4$'! *255;.%'0G!

&25('%5(&!*-//()#L)(43#',0"b0!$3#13#-,($-3)%!53G!(5(+4()!-+2;.)!%.)%C%);-/&!&;*$!-&!k-&'2.!

](+4(+G!D%(++(!@-*%.(G!](+'+-.)!)(!n2;C(.(/!2+!n-*S;(&!_(&2;+.(!A](+4(+G!"UT\p!I(!n2;C(.(/!

W9G!RXXHp!I;+-.*(G!RX"Hp!k2)('G!RXX\F9!#$%&!&*$22/!27!'$2;4$'&!$-)!-!)((6!%.7/;(.*(!2.!,2'$!

6;,/%*!-)5%.%&'+-'%2.&!-.)!5-<2+!,;&%.(&&(&G!-52.4!3$%*$!>IK!A.-'%2.-/!(/(*'+%*%'0!6+2);*(+F!

-.)! EL=K9! K2+! EL=K! '$%&! 3-&! -! 6(+%2)! 27! +-6%)! '(*$.2/24%*-/! *$-.4(! -.)! )(C(/265(.'&9!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"RU!As Jacques Lesourne already noted 50 years ago:” for several centuries, Western civilization has been a gigantic attempt to c2.'+2/!5-.M&!
)(&'%.09!#$%&!-''(56'!3-&!7%+&'!5-.%7(&'()!,0!'$(!)(C(/265(.'!27!6$0&%*-/!&*%(.*(&G!'$(.!,0!'$-'!27!,%2/24%*-/!&*%(.*(&G!-.)!%'!3-&!'$(&(!
)(C(/265(.'&!3$%*$G!%.!'(+5&!27!-66/%*-'%2.&G!4-C(!,%+'$!'2!%.);&'+%-/!'(*$.2/240!-.)!52)(+.!5()%*%.(9!K2+!-!/%''/(!52+(!'$-.!$-/7!-!*(.';+0G!
-.)!,0!'$(!52&'!)%77(+(.'!3-0&G!'$(!-''(56'!$-&!,((.!(Z'(nded to the human sciences, economics, psychology, sociology”. A_(&2;+.(G!"U[[F!
"QX!H^X!XXX!6(26/(!32+8()!72+!EL=K!%.!"UH^9!E2;+*(!Y!$''6&Yqq+(&&2;+*(&9)-'-9&.*79*25q(Z6/2+(q)-'-&('q(77(*'%7&N)%&62.%,/(&N&.*7N)(6;%&N
"^T"qP&2+'x)-'(!–!/-&'!-**(&&()!J-0!RX"^!!
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#24('$(+!3%'$!.(3!6+%*%.4!-66+2-*$(&G!'$(!#k`!6+24+-5!(5,2)%()!-.)!6(+72+5()!-!C%&%2.!27!

6+24+(&&!5-)(!27!&6(()!-.)!+-'%2.-/%1-'%2.!AK%.(1G!RX"Q-p!K2;+.%-;G!"UU\G!RX""p!D%*2.G!RXX"F9!!

K2+(&%4$'! '228! +22'&! -'! EL=K!3%'$! '$(! *+(-'%2.! %.!"U[[!27! '$(!@(&(-+*$!)%C%&%2.G! -/&2! C(+0!

%.7/;(.*()! ,0! 26(+-'%2.-/! +(&(-+*$G! (*2.25%*&! -.)! &0&'(5%*! -.-/0&%&9! #$%&! )%C%&%2.! N! "QX!

(Z6(+'&! %.! "U\X! Ak;%,(+'G! RXX^F! N! $-)! -! *256/(Z!$%&'2+0!,;'! +(5-%.()! C(+0! */2&(! -.)!3(//!

*2..(*'()!'2!EL=K!'26N5-.-4(5(.'!;.'%/!'$(!(.)!27!'$(!UX&!A](+/%21!i!]%-%&G!RX"Xp!_(&2;+.(G!

RXX"F9! :'!6+2);*()!&(C(+-/!5-<2+!6%(*(&!27!32+8!2.!'26%*&!+-.4%.4!7+25!>;+26(-.%1-'%2.!'2!

5-<2+!'(*$.2/24%*-/!,+(-8'$+2;4$&9!!

#2)-0G!3$-'!;&()!'2!,(!/2.4N'(+5!%&&;(&!$-C(!,(*25(!%55()%-'(!*$-//(.4(&!72+!EL=K9!#$(!

.(Z'!&'(6&!27!'$(!/%,(+-/%1-'%2.!6+2*(&&G!'$(!$;4(!)(,'!27!EL=K!@c&(-;G!'$(!(.(+40!'+-.&%'%2.!

$-C(!'2!,(!$-.)/()!.23!'2!(.&;+(!'$-'!+-%/3-0!3%//!+(5-%.!-!C%-,/(!26'%2.!%.!'$(!7;';+(!AEL=KG!

RX"QG! RX"\*G! RX"\,p! EL=K! @c&(-;G! RX"^,F. Focusing on “modernization”, “digitalization”, 

“performance” or “user experience” SNCF goal’s is to get ready to operate in the coming 

32+/)9!#$(!)%&*2;+&(!-,2;'! %..2C-'%2.!2+!(C(.!26(.! %..2C-'%2.! %&!C(+0! %//;&'+-'%C(9! :'! %&!.2!

/2.4(+! '%5(! '2!6+(6-+(!3(//!)(&%4.()!M6/-.&M!,;'! '2!)(52.&'+-'(! '$-'!EL=K! %&! &'%//!2.! '+-*8!

AEL=KG!RX"QG!RX"\*p!EL=K!@c&(-;G!RX"^,F9!#$(+(!%&!.2!52+(!623(+7;/!+(&(-+*$!)%C%&%2.G!*/2&(!

'2!'$(!,2-+)G!,;'!)%&'+%,;'()!&8%//&!'2!%.*(.'%C%1(!%..2C-'%2.!(C(+03$(+(!%.!'$(!*256-.09!

#$(!+(/-'%2.&$%6!'$-'!-.!2+4-.%1-'%2.!$-&!3%'$!'$(!7;';+(!%&!*2.'(Z';-/!-.)!+(7/(*'&!%'&!*;++(.'!

+(6+(&(.'-'%2.!27!'$(!32+/)9!:'!42(&!3%'$!-!&6(*%7%*!'06(!27!&'+-'(4%*!'$%.8%.49!EL=K!%&!*;++(.'/0!

/%C%.4!-!*+%'%*-/!525(.'Y!'$(!/(4-*0!7+25!'$(!6-&'!-+(!&'%//!3%'$!%'!–!'$(!%.7+-&'+;*';+(G!,;'!-/&2!

'$(!&2*%-/!52)(/G!'$(!)(,'G!('*9!–!,;'!%'!%&!%.*+(-&%.4/0!*$-//(.4()!,0!,;+.%.4!6+(&(.'!%&&;(&!N!

'+-77%*!5-.-4(5(.'G!.('32+8!+('+27%''%.4G!('*9!–!-.)!'$(!7;';+(!%&!-/+(-)0!$(+(!–!.(3!5-+8('!

*2.)%'%2.&G!)%4%'-/%1-'%2.G!('*9!François Bourse, quoting Gaston Berger, talks about a “thick 

present”. C/%5-'(! -)-6'-'%2.!$-&! '2! 7%.)! %'&!3-0! '$+2;4$! '$(&(! '+(.)&! 0('Y! '$(! &6(()! -.)!

.-';+(!27!*$-.4(!-+(!*+%'%*-/!2,&'-*/(&9!!

/0 N3->$,"(&'$26"C(,'"(-##5"()A(2)."3,;($29(#:""9(

V;+!,+%(7!2C(+C%(3!27!$%&'2+%*!72+(&%4$'!&';)%(&!+(C(-/&!'$-'!%.!EL=KG!/2.4N'(+5!%&&;(&!

-+(!6+(6-+()!3(//!%.!-)C-.*(!AK%.(1G!RX"Q-p!_(&2;+.(G!RXX"F9!!
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“Given the rigidity resulting from the size, the main technologies, regulations and the 

,+2/)+/2%O&+I%&+40%&+I"+&,%J"2"+%,&+I%&2%($%)+4'*&(2'0&+I%&")+4'*&"+&@DYb&4,&*%)%,,"24$7&$'*8O&

HI4)I&4,&,'0%+40%,&(2ustrating”.&16%,'/2*%O&VZZT5&&

EL=K!%&!7-5%/%-+!3%'$!7-+-3-0!$2+%12.&!–!(.4%.((+%.4!32+8&!-+(!5-)(!'2!/-&'!72+!52+(!'$-.!"XX!

0(-+&G! +2//%.4! &'2*8! -+(! )(&%4.()! '2!26(+-'(!);+%.4! QX! '2! HX! 0(-+&G! ('*9! E';)%(&! $-C(!,((.!

(Z6/2+%.4!%&&;(&!+(4-+)%.4!26(.N*256('%'%2.G!.(3!'(*$.2/24%(&!2+!(C(.!'$(!%56-*'!27!+-%/3-0&!

2.!'$(!(.C%+2.5(.'!72+!52+(!'$-.!QX!0(-+&9!E25(!27!'$(!*;++(.'!'26!(Z(*;'%C(&!$-C(!,((.!%.!

'$(!*256-.0!72+!&(C(+-/!0(-+&!-.)!$-)!'$(!'%5(!'2!,(*25(!7-5%/%-+!3%'$!'$2&(!'26%*&9!:'!32;/)!

'$(+(72+(!,(!%.*2++(*'!'2!-&&(+'!'$-'!EL=K!'26N5-.-4(5(.'!)2(&!.2'!'$%.8!-,2;'!/2.4N'(+5!

%&&;(&9!W23(C(+G!'$(!/2.4N'(+5!-'!EL=K!'-8(&!'%5("Q"9!?&!.2'()!,0!_(&2;+.(!2+!](+/%21!i!]%-%&G!

'$(! ,2-+)! 27! '$(! *256-.0! %&! “literally absorbed by unexpected ev(.'&! %.! )-%/0! '+-77%*!

management”!A](+/%21!i!]%-%&G!RX"XF; “contrary '2!>IK!sK+(.*$!(/(*'+%*!;'%/%'0!*256-.0t!'26!

5-.-4(5(.'G!EL=K!(Z(*;'%C(&!*-..2'!&'(6Nback from everyday problems” A_(&2;+.(G!RXX"F9!

?&!-! +(&;/'G! &'+;*';+-/! *$-.4(&!-.)!&'+-'(4%*! '+(.)&!.(()! '2!,(!6+24+(&&%C(/0!6+(6-+()!-.)!

%56/(5(.'()9!#$(!&(.&(!27!;+4(.*0!*25%.4!7+25!-.!(5(+4(.'!'+(.)!%&!$-+)/0!7(/'9!!

>C(.!%7!*/%5-'(!*$-.4(!$-&!,((.!-+2;.)!72+!S;%'(!&25(!'%5(!.23G!%'!$-&!,((.!%)(.'%7%()!-&!-.!

;+4(.'! %&&;(! 2./0! +(*(.'/09! =256-+()! '2! '$(! 3(//N&'+;*';+()! -.)! 6+(6-+()! 2.42%.4!

&2*%2(*2.25%*!'+-.&72+5-'%2.&!%'!%&!&'%//!-.!(5(+4%.4!'+(.)!AJ2.)2.G!RX"\F9!#$(!+(*(.'!:DD=!

T'$!?&&(&&5(.'!+(62+'!ARX"HF!27!'$(!=VDR"!%.!D-+%&! ARX"TF!3(+(!)(*%&%C(!525(.'&!,;'!'$(0!

2./0!$-66(.()!-!7(3!0(-+&!-429!!

:.! -))%'%2.G! */%5-'(! *$-.4(! $-&! /2.4! ,((.! 6(+*(%C()! -&! -.! (Z24(.2;&! 6$(.25(.2.G!

-66-+(.'/0! )%&'-.'! -.)!)%77(+(.'! 7+25! *$-.4(&! '$(! *256-.0! %&! ;&()! '2!)(-/!3%'$9! :.! "U\XG!

72+5(+!=>V!27!EL=KG!@24(+!k;%,(+'!S;2'()!3(-'$(+!*2.)%'%2.&!-&!2.(!27!'$(!C-+%-,/(&!'$-'!)2!

not normally affect railway operations (“it is relatively indifferent to the weather”). When the 

3(-'$(+!)%&';+,&!'$(!'+-77%*G!'$(!&%tuation is “exceptional” and therefore out of the scope of 

*2+62+-'(!&'+-'(40!Ak;%,(+'G!"U\XF9!!

:.!EL=KG!'$(+(!-+(!7(3!(Z%&'%.4!&6-*(&!-.)!*-.-/&!'2!)(6/20!'$(!6+2,/(5-'%*!%56/%*-'%2.&!-.)!

(5(+4%.4!%&&;(&!27!&;*$!-.!(5(+4(.'!-.)!+-6%)!6$(.25(.2.9!#$(!*256/('(!%.'(+(&&(5(.'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"Q"!#$%&!%&!-/&2!3$-'!3(!.2'()!3%'$!_LJD!$%4$N&6(()!/%.(!6+2<(*'!A=$-6'(+!HF!72+!3$%*$!)%&*;&&%2.&!,(4-.!%.!'$(!(-+/0!UX&!72+!-!6+2<(*'!'$-'!
*2;/)!,(!*256/('()!&25('%5(&!-+2;.)!RXQX&!-.)!,(!26(+-'%2.-/!72+!52+(!'$-.!"XX!0(-+&9!
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*$-%.! $-&! '2! ,(! +(,;%/'! 7+25! 6+2,/(5-'%1-'%2.! '2! 52,%/%1-'%2.! A=-//2.G! "UU[F"QR9! E*%(.'%7%*!

8.23/()4(! 2.! */%5-'(! *$-.4(! -/2.(! %&! %.*-6-,/(! '2! '+-.&72+5! '$(! &6(*%7%*%'%(&! 27! */%5-'(!

*$-.4(! %.! -! +(/(C-.'! %.&%4$'&! 72+! EL=K! )(*%&%2.N5-8%.49! :'! %&! $-+)/0! 6(+72+5-'%C(! A?8+%*$G!

=-//2.G!i!_-'2;+G!RXX[p!=-//2.!('!-/9G!RXX"F9!#$%&!%&&;(!.(()&!&62.&2+&!-.)!&628(&6(+&2.&!'2!

(Z%&'G!%'!.(()&!'2!7%.)!-//%(&!'2!'-8(!%'!7;//!6/-*(!%.!EL=K!&'+-'(409!!

::< @F@!?:D?E6B&AB_B6C^KBD!&bC-&?A?^!?!:CDa&?&!=CbC6A&Y>?66BDiB&&

?0 L-&I-26(5:(,'"(-2,"%"##">"2,(,'%"$9((

I;+%.4!2;+!%.S;%+0G!3(!%)(.'%7%()!'$2&(!3$2!5-)(!'$(!7%+&'!&'(6&!'2!,+%.4!'$(!'26%*!%.9!

#$(0!-+(!5-%./0!6(26/(!%.C2/C()!%.!'$(!&;&'-%.-,%/%'0!62/%*0!27!'$(!*256-.0!A,(%.4!'$(!QI!2+!

'$(!*/;&'(+!II!%.!'$(!E0.-6&(!.('32+8F9!#$(!*2..(*'%2.!,('3((.!&;&'-%.-,/(!)(C(/265(.'!

-.)!-)-6'-'%2.!'2!*/%5-'(!*$-.4(!&((5&!5(-.%.47;/!72+!-'!/(-&'!'$+((!+(-&2.&Y!

N H5+'#*1'&(% '"&06&0:% 12)/'% 1('&)0% ()0+#./#0(#+G! ?! *+%'%*-/! )%5(.&%2.! 27! &;&'-%.-,/(!

)(C(/265(.'! %&! '2! &0&'(5-'%*-//0! -.'%*%6-'(! -.)! '-8(! %.'2! -**2;.'! '$(! 7;';+(!

consequences of our actions: “it is no longer possible to do as we did before, we must 

.23!'$%.8!-,2;'!'$(!*2.&(S;(.*(&!2f the present actions” A@;56-/-G!RX"XF9!:.!2+)(+!

'2!)2!&2G!&;&'-%.-,%/%'0!277%*(+&G!%.'(+C(.(!72+!%.&'-.*(!%.!4+(-'!6+2<(*'&!'2!4;-+-.'((!

'$-'!/2.4!'(+5!&2*%-/!-.)!(.C%+2.5(.'-/!%&&;(&!-+(!3(//!-))+(&&()9!:.!'$%&!*2.'(Z'G!'$(0!

-+(!/(4%'%5-'(!'2!+-%&(!'$(!%&&;(!27!-)-6'-'%2.!'2!7;';+(!*/%5-'(!*2.)%'%2.&9!

N ]101:&0:%'"#%$#81'&)0+"&3+%7&'"%#='#$018%+'16#")89#$+G&#$(!&;&'-%.-,%/%'0!)(6-+'5(.'!

27!EL=K!%&!-/&2!-!D;,/%*!@(/-'%2.!)(6-+'5(.'G!3%'$!%'&!)%+(*'2+!)%+(*'/0!+(62+'%.4!'2!EL=K!

4(.(+-/!&(*+('-+09!EL=K!)%&*2;+&(!-,2;'!,(%.4!-!&;&'-%.-,/(!52,%/%'0!26'%2.!%&!-!5-<2+!

(/(5(.'!27!%'&!+(/-'%2.&$%6!'2!'$(!42C(+.5(.'!-.)!/2*-/!-;'$2+%'%(&9!V.!2.(!$-.)G!EL=K!

-*'%2.&!2.!-)-6'-'%2.!,(*25(!*2.&;,&'-.'%-/!'2!EL=K!&2*%-/!+(&62.&%,%/%'09!:.)(()G!-&!

3(! $-C(! 6+(C%2;&/0! &((.! A=$-6'(+! TF! EL=K!5-0! 6/-0! -! *+%'%*-/! +2/(! %.! '$(! ,+2-)(+!

*/%5-'(!-)-6'-'%2.!27!K+(.*$!(*2.2509!V.!'$(!2'$(+!$-.)G!'$(!*256-.0!-)-6'-'%2.!

62/%*0!%&!-/&2!-!+%&8&!5-.-4(5(.'!62/%*09!?&!)(&*+%,()!%.!=2*$+-.!('!-/9G!,(%.4!-,/(!'2!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"QR! Callon discerns “four moments” in the processes of translation, from problematization to interessement, enrolment (successful !
%.'(+(&&(5(.'F!-.)!52,%/%1-'%2.9!:.!'$(!'+-.&/-'%2.!7+25!8.23/()4(!2.!%56-*'&!'2!-)-6'-'%2.!'2!*/%5-'(!*$-.4(G!3(!-+(!&'%//!%.!'$(!C(+0!7%+&'!
phase. The nature of the problem itself it still being defined. Actors have not yet agreed on adaptation as an ‘obligatory passage point’. Some 
27!'$(5!-+(!'+0%.4!'2!(.+2//!2'$(+!%.!'$%&!6+2*(&&!,;'!'$%.4&!-+(!,-+(/0!&$;))(+%.49!!
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*255;.%*-'(!-,2;'! %'&!-)-6'%C(!*-6-*%'0!5-0!,(*25(!-!.(*(&&%'0!72+!*256-.%(&!'2!

+(-&&;+(!%.C(&'2+&!-.)!%.&;+(+&!A?@==G!RX"\p!=2*$+-.!('!-/9G!RX"\p!>]@IG!RX"^FY!

“There is mounting anxiety in the financial sector about physical cli0"+%&24,N,&('2&(4*"*)%;&

)'/*+%2J"2+4%,&"*;&I'H&+I%,%&24,N,&0"7& 4*($/%*)%&(/+/2%&J%2('20"*)%<&:+& 4,&I48I$7& $4N%$7&

+I"+O& 4*& +I%&7%"2,& +'& )'0%O&#/,4*%,,%,&H4$$&#%& 2%f/42%;&+'&J2'R4;%&0'2%& 4*('20"+4'*& +'&

(4*"*)4"$& J$"7%2,& "#'/+& +I%42& %9J',/2%& "*;& R/$*%2"#4$4+7& +'& )$40"+%& 24,NO& ",&H%$$& ",& +I%42&

)"J")4+7&+'&0"*"8%&,/)I&I"M"2;,q<&1Y')I2"*&%+&"$<O&VZT`5&

N U0% ")/+#% *)2&8&J1'&)0G& =2.C%.*()! -,2;'! 3$-'! %&! -'! &'-8(G! 6(26/(! 32+8%.4! %.! '$(!

&;&'-%.-,%/%'0! )(6-+'5(.'! &'+%C(! '2! *-++0! '$(! %&&;(! 3%'$%.! '$(! *256-.0! %'&(/79!

V+4-.%1%.4!32+8&$26&G!*2.C(0%.4!'$(!&*%(.'%7%*!%.72+5-'%2.G!5(('%.4!6(26/(G!'$(0!-+(!

'$(!&628(&6(+&2.&!72+!-)-6'-'%2.G!6/-0%.4!-!*+%'%*-/!+2/(!%.!&2*%-/%1%.4!-)-6'-'%2.!-&!-!

&'+-'(4%*! %.&%4$'! 72+! '$(! *256-.09! #$(0! -+(! '$(! 2.(! )+-3%.4! *2..(*'%2.&! ,('3((.!

6(26/(!%.C2/C()!%.!-)-6'-'%2.!%.!&2!5-.0!6/-*(&!3%'$%.!'$(!2+4-.%1-'%2.9!#$(!E0.-6&(!

32+8%.4!4+2;6!2.!-)-6'-'%2.!6+(&(.'()!%.!*$-6'(+!Q!%&!-!422)!(Z-56/(!27!)(C%*(!&('!

;6!'2!%56+2C(!8.23/()4(!&$-+%.4!-.)!*2..(*'%2.&!2.!-)-6'-'%2.9!

W23(C(+G!6/-0%.4!'$(&(!'$+((!+2/(&!%&!7-+!7+25!(-&09!#2!5-8(!'$%.4&!$2/)!'24('$(+G!6+252'(+&!

27! -)-6'-'%2.! $-C(! '2! 5(('! -! '3272/)! *$-//(.4(Y! )(52.&'+-'%.4! $23! -)-6'-'%2.! %&!

*2.'+%,;'%.4!'2!*;++(.'!EL=K!6+%2+%'%(&G!$23!'$%&!2,<(*'%C(!*-.!*2.C(+4(!3%'$!2'$(+!*$-.4(&!

ARF!-.)!72+5;/-'%.4!$23!-.)!3$0!-)-6'-'%2.!%&!-/&2!-!&6(*%7%*!%&&;(!-,/(!'2!*$-//(.4(!*;++(.'!

*$2%*(&!AQF9!

/0 K">)2#,%$,-26(')E($9$:,$,-)2(-#(&)2,%-*5,-26(,)(&5%%"2,(FMNO(:%-)%-,-"#((

#$(!7%+&'!*$-//(.4(!%&!-,2;'!,(%.4!6+-45-'%*!-.)!(.&;+%.4!'$-'!-)-6'-'%2.!3%//!,(!-;)%,/(9!

?&!6+(C%2;&!6+2<(*'&!7-%/;+(&!–!&;*$!-&!IN@?:_!A=$-6'(+!QF!–!+(C(-/()G!%'!%&!.2'!-!422)!'-*'%*!'2!

6+(&(.'!*/%5-'(!*$-.4(!-&!-.!(C%)(.'!*2.*(+.G! %.)(6(.)(.'/0! 72+!EL=K!&'+-'(409! :'! %&!5;*$!

52+(! (77(*'%C(! '2! 7%.)! 3-0&! '2! -+'%*;/-'(! '$%&! *$-//(.4(! 3%'$! 2.42%.4! (C2/;'%2.&G! '2! ,;%/)!

&0.(+4%(&9!#$%&!%&!(Z-*'/0!3$-'!'$(!&;&'-%.-,%/%'0!)(6-+'5(.'!$-&!,((.!)2%.4!);+%.4!'$(!/-&'!

7(3!0(-+&9!:56+2C%.4!3(-'$(+!52.%'2+%.4!-.)!26'%5%1%.4!$23!EL=K!%&!-,/(!'2!%.'(4+-'(!*/%5-'(!

C-+%-,/(&!%.!%'&!26(+-'%2.&!42!%.!'$%&!)%+(*'%2.9!#$(!42-&!%&!'$(+(!'2!6+2C(!$23!-)-6'-'%2.!*-.!
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*2.'+%,;'(! '2! '$(! (*2.25%*! 6(+72+5-.*(! 27! '$(! 2+4-.%1-'%2.9! ?**2+)%.4! '2! '$%&! 7%+&'!

6(+&6(*'%C(G!-)-6'-'%2.!%&!-.!(/(5(.'!27!&'-,%/%'0G!&'+(.4'$(.%.4!'$(!*;++(.'!&'+-'(409!!

U88/+'$1'&)0%'"$)/:"%'"#%(1+#%),%aYT[;Q%

#$(!)-'-,-&(!]@>W?#G!'$-'!3(!*-5(!-*+2&&!-'!)%77(+(.'!&'-4(&!27!2;+!%.S;%+0G!$-&!-66(-+()!

-&!-!*+%'%*-/!6%(*(!27!'$%&!6+2*(&&9!?)-6'-'%2.!6+252'(+&!'+0!'2!*+(-'(!-!.(3!;&(!27!'$%&!(Z%&'%.4!

-.)! &$-+()! '22/! '2! 5-8(! */%5-'(! %56-*'&! 2,<(*'%C(! -.)! *256-+-,/(! 3%'$! 52+(! */-&&%*-/!

6(+72+5-.*(!)+%C(+&9!!

]@>W?#!%&!2./0!2.(!27!'$(!)-'-,-&(&!(Z%&'%.4!%.!'$(!*256-.0G!$23(C(+!3(!$(-+)!-,2;'!%'!5-.0!

'%5(&G!,2'$!.-'%2.-//0!-.)!+(4%2.-//09!]@>W?#!6+2C%)(&!+(*2+)&!27!'$(!62&%'%2.&!-.)!'%5(&!27!

%.*%)(.'&!-.)!-//23&!*256;'%.4!&'-'%&'%*&!27!+(4;/-+%'0!-.)!)('(+5%.%.4!(ZN62&'!3$%*$!(.'%'0!

3-&!-**2;.'-,/(!72+!-.!%.*%)(.'9!#$(!/-&'!277%*(+!3$2!$-)!'2!5-.-4(!(-*$!%.*%)(.'!$-&!'2!7%//!

%.!&(C(+-/!7%(/)&!AK%4;+(![N"FY!'$(!'06(!27!%.*%)(.'!-.)!'$(!-77(*'()!'+-77%*G!'$(!6/-*(!3$(+(!%'!

$-66(.&!A-&!-!&(*'%2.!,('3((.!'32!8%/25('(+!62&'&FG!-!,(4%..%.4!)-'(!-.)!'%5(G!3$2!$(!2+!

&$(!%&!-.)!3$-'!3-&!'$(!/-&'!-*'%2.!%56/(5(.'()!,(72+(!*/2&%.4!'$(!*-&(9!@(4-+)%.4!'$(!*-;&(G!

-+2;.)!QX!26'%2.&!-+(!-C-%/-,/(!-.)!*256/(5(.'()!3%'$!'$(!'06(!27!+(&2;+*(&!-77(*'()G!-.)!

'$(!&'+;*';+(!%.C2/C()!A(949!#k`G!#>@G!@c&(-;G!(Z'(+.-/G!('*9F9!?!“comment” 7%(/)!-//23&!'2!-))!

+(/(C-.'!*256/(5(.'-+0!%.72+5-'%2.!A,;'!%&!27'(.!/(7'!(56'0F9!!

A!+&,3#P*.#*#E*+((.&$2'!27!-.!%.*%)(.'!+(*2+)!%.!]@>W?##

!

=(&,)3C#=U?A#

#$(!3(-'$(+! %&!2.(!27!'$(!6+262&()!*-;&(&9!W23(C(+G!5-.0!%.*%)(.'&!$-C(!52+(!'$-.!2.(!

*-;&(!2+!+(&;/'!7+25!-!*-;&-/!*$-%.!-77(*'()!,0!3(-'$(+!,;'!.2'!+(*2+)()!-&!&;*$9!#$(!/(C(/!27!
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)('-%/&! 6+2C%)()! -.)! '$(! 3-0! 27! )(&*+%,%.4! '$(! &%';-'%2.! *-.! C-+0! -! /2'! 7+25! 2.(! ;&(+! '2!

-.2'$(+9!?&!-!+(&;/'G!%'!%&!C(+0!'+%*80!'2!*256;'(!&'-'%&'%*&!2;'!27!'$%&!)-'-,-&(9!J-.0!6(26/(!

*/-%5! 72+! %56+2C%.4! '$%&! '22/! %.! 2+)(+! '2! %.'(4+-'(! .(3! )%5(.&%2.&! ,;'! '$%&! %&! .2'! %'&!

5-%.&6+%.49! W23(C(+G! %.! '$(! -,&(.*(! 27! ,(''(+! -/'(+.-'%C(! ]@>W?#! +(5-%.&! '$(! ,-&(!

+(S;(&'()!'2!4-'$(+!%.72+5-'%2.!-,2;'!$23!'$(!3(-'$(+!-77(*'&!'$(!+-%/3-0!'+-77%*9!

:.! J2.'6(//%(+G! EL=K! @c&(-;! +(4%2.-/! &;&'-%.-,%/%'0! 277%*(+! +(4;/-+/0! -&8&! $%&! *2//(-4;(! %.!

*$-+4(!27!5-.-4%.4!]@>W?#!'2!(Z'+-*'!+(/(C-.'!)-'-!%.!2+)(+!'2!*2.7%+5!2+!%.7%+5!6(+*(%C()!

'+(.)&!-.)!'+0!'2!)('(*'!*2++(/-'%2.&9! :.!RX"X!72+! %.&'-.*(G!3%'$! /2'&!27!7%+(&!(Z6(+%(.*()!%.!

&;55(+G!3(-'$(+!$-&!,((.!-&&2*%-'()!3%'$!'3%*(!-&!5;*$!%.*%)(.'&!-&!-C(+-4(!%.!'$(!+(4%2.!

A%.!'2'-/!QXXqRR!XXX!%.*%)(.'&F9!!

O%'$!-!52+(!72+5-/%1()!-66+2-*$G!'$(!=-+,2.(!H!&';)0!A*79!=$-6'(+!QFG!-/&2!+(/%(&!2.!]@>W?#!

'2!*256;'(!*2++(/-'%2.&!,('3((.!$-1-+)&!-.)!'06(&!27!%.*%)(.'&!2.!'$(!#+-.&%/%(.!.('32+89!

#$(!*2.&;/'-.'!8(6'!"TX!XXX!+(*2+)&!2;'!27!H[X!XXX!'2!*2.);*'!-.!%.N)(6'$!-.-/0&%&!27!"X!6-%+&!

�%.*%)(.'N$-1-+)�9!]0! *+2&&N-.-/0&%&!3%'$!Jc'c2NK+-.*(!)-'-! A2,&(+C-'%2.&!-.)!6+2<(*'%2.&F!

'$(0!*256;'()!%.)%*-'2+&!&;*$!-&!{number of travelers’!6-&&N2;'!N!5-Z%5;5!'(56(+-';+(�!2+!

�*;5;/-'()!)(/-0&N+-%.7-//�: “The study ident%7%()!-.)!(Z6/-%.()!*;++(.'/0!3(-'$(+N&(.&%'%C(!

62%.'&!3%'$%.!'$(!#+-.&%/%(.!.('32+8!-.)!$(/6()!'2!6+%2+%'%1(!3$%*$!3(+(!52&'!-'!+%&8!4%C(.!'$(!

future climatic evolutions”. They conclude on the need for “adaptations or additions to the 

.25(.*/-';+(!27!'$(!BREHAT database to better reflect the events due to weather hazards” 

and improvement “of the weather indicators provided in the France weather history”. Data 

+(6+2*(&&%.4G!*+2&&!*2++(/-'%2.&!'2!%.*/;)(!5;/'%N*-;&-/%'0!-.)!(/(5(.'&!&;*$!-&!'$(!-4(!27!'$(!

%.7+-&'+;*';+(!2+!6+(C%2;&!5-%.'(.-.*(!6(+72+5()G!&'%//!-66(-+!-&!'(*$.%*-/!*$-//(.4(&!72+!'$%&!

'06(!27!-.-/0&%&9!W23(C(+G!-**2+)%.4!'2!'$(!(Z6(+'&!3$2!*2.);*'()!'$(!-.-/0&%&G!%'!-/+(-)0!$-&!

-.!26(+-'%2.-/!,(.(7%'!'2!%56+2C(!6(+72+5-.*(!5-.-4(5(.'9!!

EL=K!%.N$2;&(!(Z6(+'&!-/&2!5(.'%2.()!]@>W?#!);+%.4!'$(!)%&*;&&%2.!27!'$(!EvL?DE>!4+2;69!

They noticed the ambiguity of a tool (“a trap for external consultants”) which hides the actual 

*256/(Z%'0! 27! '$(! +-%/3-0! &0&'(59! #$(!6(+&2.! %.! *$-+4(!27! *2.&2/%)-'%.4!)-5-4(! *2&'&! 72+!

%.&;+-.*(!*/-%5!(Z62&()!'$(!)%77%*;/'0!'2!;&(!'$%&!'22/!'2!)2!&29!!

O(!4(.(+-//0!)2!.2'!52.%'2+!3$-'!)2(&!.2'!*$-.4(9!=2.&(S;(.'/0G!;6!'2!.23G!EL=K!)%)!.2'!

72+5-//0!52.%'2+!'$(!*/%5-'(9!I%&*;&&%2.&!-+2;.)!]@>W?#!&$23!'$-'!'$%.4&!-+(!*$-.4%.49!:'!
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,(*-5(!%.*+(-&%.4/0!+(/(C-.'!'2!4-'$(+!%.72+5-'%2.!2.!'$%&!%&&;(G!'2!,(!-,/(!'2!-''+%,;'(!52+(!

6+(*%&(/0!+(&62.&%,%/%'%(&G!'2!,;%/)!*-6-*%'0!2.!'$%&!%&&;(!%.!2+)(+!'2!,(!-,/(!'2!-))+(&&!*25%.4!

*$-//(.4(&9!!

70 O)%>53$,-26(')E($29(E';($9$:,$,-)2(-#($3#)($(#:"&-A-&($29(&'$33"26-26(-##5"(

#$(!&(*2.)!*$-//(.4(!%&!-,2;'!6/-0%.4!-!+2/(!27!3-'*$'23(+!-.)!*2.&%)(+%.4!3$-'!)2(&!.2'!

7%'!3(//!%.!'$(!&*26(!27!*;++(.'!6+%2+%'%(&9!:'!%&!'$(!+(&62.&%,%/%'0!27!-)-6'-'%2.!&628(&6(+&2.&!

'2!(.&;+(!'$-'!'$(+(!%&!(.2;4$!+225!3%'$%.!'$(!*256-.0!-.)!(.2;4$!&/-*8!%.!'$(!6+2*(&&(&!

'2!)(6/20!-.)!)%&*;&&!-//!'$(!62&&%,/(!*2.&(S;(.*(&!27!*/%5-'(!*$-.4(9!#-8%.4!'%5(!'2!+-%&(!

-.)! )(,-'(! '$(&(! S;(&'%2.&! *-.! /(-)! '2! &%4.%7%*-.'! *$-.4(&! %.! /2.4N'(+5! &'+-'(409! ?&!

*2.*(6';-/%1()!,0!'$(!/%'(+-';+(!2.!3%*8()!6+2,/(5&G!-))+(&&%.4!'$%&!8%.)!27!S;(&'%2.&!27'(.!

/(-)&!'2!'$(!-)26'%2.!27!-.!%'(+-'%C(G!/(-+.%.4G!-)-6'%C(!-66+2-*$!A?I>J>G!RX"Q*p!:D==G!RX"H*p!

Bj=:DG!RX"RF9!#$%&!&(*2.)!*$-//(.4(!%&!5;*$!$-+)(+!'2!5(('G!-&!6+262&()!&2/;'%2.&!5%4$'!,(!

conflictual with the current dominant pathways. However, keeping this “dialogical” tension 

-/%C(!%&!*+%'%*-/!72+!-!*256-.0!/%8(!EL=K!'2!,(!+(-)0!'2!)(-/!3%'$!62&&%,/(!)%&+;6'%C(!+-6%)!-.)!

;.(Z6(*'()! *$-.4(&9! #$(+(! %&! -! 4+23%.4! *2.&(.&;&G! '$-'! *256-.%(&! &;**(&&7;/! 2C(+! /2.4!

6(+%2)&!27!'%5(!-+(!'$2&(!5-%.'-%.%.4!-!&;,'/(!,-/-.*(!,('3((.!&'-,%/%'0!-.)!-4%/%'0G!*2.'%.;%'0!

-.)!*$-.4(G!(Z6/2+-'%2.!-.)!(Z6/2%'-'%2.!A?4$%.-G!)(!E5('G!i!O((+)-G!RX"Tp!=$-'(-;+-0.-;)G!

RX"Qp!I;%'!i!k-/-1G!RXX^p!I;5(1G!RXXUp!I;+-.*(!i!J2.'%G!RX"\F9!#$(0!-+(!'$2&(!3$%*$!/(-+.'!

'2!)(-/!3%'$! '$(!;.(Z6(*'()!-.)!+(.(3!'$(%+!52)(/!3%'$2;'! /2&%.4! '$(%+! %)(.'%'0! A]/2*$!i!

_-52'$(G!RX"HF!9!!

a/&89&0:%1913'&4#%(131(&'5%%

#$(! *2.&%)(+-'%2.&! )(C(/26()! -,2C(! -+(! */2&(! '2! '$2&(! *2.'-%.()! %.! '$(! /%'(+-';+(! -,2;'!

-)-6'%C(!*-6-*%'0!A?)4(+!i!`%.*(.'G!RXXTp!>.4/(G!RX""p!K2/8(!('!-/9G!RXXRp!K2+)!i!j%.4G!RX"Tp!

k-//26~.G!RXX[p!@;),(+4G!O-//4+(.G!i!E3-+'/%.4G!RX"Rp!E5%'!i!O-.)(/G!RXX[p!E'-,(+!i!E0)23G!

RXXRF9! ?)-6'%C(! *-6-*%'0! %&! )(7%.()! -&! “the inherent characteristics of institutions that 

(5623(+! &2*%-/! -*'2+&! '2! +(&62.)! '2! &$2+'! -.)! /2.4N'(+5! %56-*'&! (%'$(+! '$+2;4$!6/-..()!

5(-&;+(&!2+!'$+2;4$!-//23%.4!-.)!(.*2;+-4%.4!*+(-'%C(!+(&62.&(&!7+25!&2*%('0!,2'$!(Z!-.'(!

and ex post” Ak;6'-!('!-/9G!RX"XF9!!
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>Z%&'%.4! 7+-5(32+8&! *-.! $(/6! '2! %)(.'%70! '$(! /(C(+&! 27! -*'%2.! '2! &'+(.4'$(.! %'&! -)-6'%C(!

capacity. Gupta et al. for example propose an “adaptive capacity wheel” with six dimensions 

'2!6+252'(!-)-6'%C(!*-6-*%'0!27!%.&'%';'%2.&9!#$(%+!7;.)-5(.'-/!&'2+0!/%.(!is that “institutions 

'$-'!6+252'(!-)-6'%C(!*-6-*%'0!-+(!'$2&(!%.&'%';'%2.&!'$-'!A"F!(.*2;+-4(!'$(!%.C2/C(5(.'!27!-!

C-+%('0!27!6(+&6(*'%C(&G!-*'2+&!-.)!&2/;'%2.&p!ARF!(.-,/(!&2*%-/!-*'2+&!'2!*2.'%.;2;&/0!/(-+.!-.)!

%56+2C(!'$(%+!%.&'%';'%2.&p!AQF!-//23!-.)!52'%C-'(!&2*%-/!-*'2+&!'2!-)<;&'!'$(%+!,($-C%2+p!AHF!*-.!

52,%/%1(! /(-)(+&$%6! S;-/%'%(&p! ATF! *-.! 52,%/%1(! +(&2;+*(&! 72+! %56/(5(.'%.4! -)-6'-'%2.!

measures; and (6) support principles of fair governance” Ak;6'-!('!-/9G!RX"XF9!#$(&(!'06(&!27!

7+-5(32+8&!*-.!,(!C(+0!;&(7;/!$(;+%&'%*!'22/&!-&!'$(0!%.*(.'%C%1(!'2!'-8(!%.'2!-**2;.'!-66-+(.'!

6-+-)2Z(&!-.)!)+%C%.4!'(.&%2.&9!D(//%.4!('!-/9!)(&*+%,(!-)-6'%C(!*-6-*%'0!-s “relation spaces 

3%'$%.! '$-'! *;'!-*+2&&! '$(! 72+5-/!2+4-.%1-'%2.-/! &'+;*';+(! 72+! /(-+.%.4!-.)!-)-6'-'%2.G!-.)!

3$%*$! +(/-'(! %.)%C%);-/! '2! &2*%-/! /(-+.%.4G! s#$(0t! -+4;(! '$-'! '$(! +(/-'%2.-/! -''+%,;'(&! 27!

2+4-.%1-'%2.&!-.)!62/%*0!+(4%5(&!-+(!*(.'+-/!'2!-)-6'%C(!*-6-*%'0G!(.-,/%.4!+2,;&'!+(&62.&(&!

.2'! 2./0! '2! ;.8.23.! &$2*8&! -.)! '+(.)&! -&&2*%-'()! 3%'$! */%5-'(! *$-.4(G! ,;'! -/&2! '$(!

%.'(+6(.('+-'%.4!;.*(+'-%.'%(&!27!(*2.25%*G! &2*%-/!-.)!62/%'%*-/! *$-.4(9!#$(&(!&6-*(&!-//23!

%.)%C%);-/!2+!&;,4+2;6&!3%'$%.!2+4-.%1-'%2.&!'2!(Z6(+%5(.'G!%5%'-'(G!*255;.%*-'(G!/(-+.!-.)!

+(7/(*'! 2.! '$(%+! -*'%2.&! %.! 3-0&! '$-'! *-.! &;+6-&&! 72+5-/! 6+2*(&&(&! 3%'$%.! 62/%*0! -.)!

2+4-.%1-'%2.-/! &(''%.4&9! #$%&! -66+2-*$! 277(+&! -! 62'(.'%-/! 5('$2)! 72+! 5(-&;+%.4! -)-6'%C(!

*apacity that focuses on process rather than output, enabling proactive adaptation” AD(//%.4G!

W%4$G! I(-+%.4G! i! E5%'$G! RXX^F9! ?**2+)%.4! '2! @244(+2! ('! -/9G! /(-+.%.4! %&! 6+2,-,/0! '$(!52&'!

(77%*%(.'!adaptation narrative to engage with private organizations. It is “the entry point for 

private adaptation […] unpacking analyses that currently link perceptions and knowledge 

%&&;(&!)%+(*'/0!'2!-)-6'-'%2.G!-.)!(Z6/2+(!'$(!%.&'%';'%2.-/!5(*$-.%&5&!-'!32+8” A@244(+2!('!

-/9G!RX"\F9!!

W23(C(+G!-!72*;&!2.!-)-6'%C(!*-6-*%'0!&$2;/)!.2'!5-8(!/2&(!&%4$'!27!'$(!7-*'!'$-'!-)-6'-'%2.!

%&!-/&2!-!42C(+.-.*(!-.)!-!62/%'%*-/!%&&;(9!?)-6'%.4!52,%/%'0!&0&'(5&!42(&!,(02.)!EL=K!-,%/%'0!

'2!,(!+(&%/%(.'!-&!-.!2+4-.%1-'%2.9!?&!3(!$-C(!&((.!%.!'$(!6+(C%2;&!*$-6'(+!%'!%.C2/C(&!6+%C-'(!

-.)!6;,/%*!*$2%*(&!-,2;'!C%&%2.&!72+!'$(!7;';+(9!!
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:::< BYCDCK:Y@&!C&Y?!?6h@B&!>:@&^-CYB@@a&>C=G&&

“@J%"N4*8&'(&'28"*4M"+4'*&in its own language”&16"+'/2O&VZTcO&J<&cdT5&

D(26/(!%.!*$-+4(!27!&;&'-%.-,/(!)(C(/265(.'!&'+;44/(!'2!6+252'(!-)-6'-'%2.!,2'$!3%'$%.!

'$(!2+4-.%1-'%2.!-.)!%.!'$(%+!+(/-'%2.&$%6&!3%'$!(Z'(+.-/!&'-8($2/)(+&!,(*-;&(!27!*256('%.4!

6+%2+%'%(&"QQ9! #$(&(! 2'$(+! &'+-'(4%*! 6+%2+%'%(&! 27! '$(! *256-.0! –! )(,'G! *2&'N6(+72+5-.*(G!

%.C(&'5(.'!.(()&G!-.)!5-<2+!,;&%.(&&N+%&8&!–!-+(!4(.(+-//0!(Z6+(&&()!%.!(*2.25%*!'(+5&9!#$%&!

2,&(+C-'%2.G! /()!'2!'$(!$062'$(&%&!3(!5-)(!-'!'$(!,(4%..%.4!27!'$%&!+(&(-+*$G!-**2+)%.4!'2!

3$%*$G!,(%.4!-,/(!'2!+(6$+-&(!'$(!-)-6'-'%2.!*$-//(.4(!%.!(*2.25%*!'(+5&!5-0!%56+2C(!'$(!

C%&%,%/%'0! 27! &;*$! %&&;(9! I;+%.4! 2;+! %.S;%+0G! 3(! $(-+)! )(5-.)&! 72+! &;*$! (*2.25%*! %.6;'&G!

(&6(*%-//0! *25%.4! 7+25! (Z6(+'&! 32+8%.4! 2.! -)-6'-'%2.! 3%'$! -! '(*$.%*-/! 6(+&6(*'%C(! -.)!

/228%.4!72+!-+4;5(.'&!'2!*2.C%.*(!'$(%+!$%(+-+*$0!-,2;'!'$(!%562+'-.*(!27!'$%&!%&&;(9!!

V;+!42-/!$-&!,((.!'2!;.)(+&'-.)!-.)!)(&*+%,(!'$(!-)-6'-'%2.!%&&;(!'2!,(!-,/(!'2!72+5;/-'(!

'$(! 52&'! +(/(C-.'! (*2.25%*! S;(&'%2.&9! L23G! 3(! $-C(! -! */(-+(+! ;.)(+&'-.)%.4! 27! '$(!

+(/-'%2.&$%6&!3%'$%.!'$(!2+4-.%1-'%2.G!27!$23!'$(!%.72+5-'%2.!7/23&G!3$%*$!'06(!27!)%&*2;+&(&!

-.)!)(C%*(&!.(()!'2!,(!52,%/%1()!72+!-!'26%*!'2!(Z%&'G!3(!&$2;/)!.(C(+'$(/(&&!,(!(C(.!52+(!

*-+(7;/!%.!72+5;/-'%.4!'$(5!2.!-.!(*2.25%*-/!72+59!:.)(()G!2.(N&%1(N7%'&N-//!5('$2)2/24%(&!2+!

+(-)0N'2N;&(! '22/&G! )(C(/26()! %.! (Z'(+.-/! *2.'(Z'&"QHG! 3%'$! .2! )%+(*'! *2..(*'%2.! '2! '$(!

2+4-.%1-'%2.G! $-C(! C(+0! /%5%'()! *$-.*(&! 27! &;**(&&9! :.! -))%'%2.G! (*2.25%*&! %.! &;*$! -.!

2+4-.%1-'%2.!*-.!*2C(+!-!3%)(!+-.4(!27!+(-/%'%(&Y!7+25!&2*%2(*2.25%*!(C-/;-'%2.&!'2!7%.-.*%-/!

-.-/0&%&!2+!)(*%&%2.N5-8%.4!'22/&!A&;*$!-&!=]?F!'2!-&&(&&!)%77(+(.'!26'%2.&!27!-.!(.4%.((+%.4!

6+2<(*'9!V.*(!-4-%.G!3(!7%+&'!$-C(!'2!7%.)!3$(+(!-.)!$23!-.)!,0!3$25G!(*2.25%*&!%&!-*';-//0!

6+-*'%*()!%.!'$%&!&6(*%7%*!*2.'(Z'9!!

:.! 2+)(+! '2! )2! &2G! 3(! +(/%()! 2.! -! +%*$! /%'(+-';+(!3$%*$! $%4$/%4$'&! '$(! .(()! '2! 6+2C%)(! -.!

$%&'2+%*-/!6(+&6(*'%C(!-.)!'2!*2.'(Z';-/%1(!'$(!;&(!27!(*2.25%*&!72+!)(*%&%2.N5-8%.49!O(!-/&2!

%.'(+C%(3()!6(26/(!%.!*$-+4(!27!(*2.25%*&!+(&(-+*$!-'!EL=K!-.)!&2*%2(*2.25%*!-.-/0&%&!-'!

EL=K!@c&(-;!-.)!%.!'$(!K+(.*$!-)5%.%&'+-'%2.9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"QQ!:'!%&!%.'(+(&'%.4!'2!.2'(!'$-'!3(!7%.)!%.!K+-.*(!S;(&'%2.&!&%5%/-+!'2!3$-'!$-&!,((.!)(&*+%,()!%.!2'$(+!*2;.'+%(&G!&;*$!-&!k(+5-.0! A@2''(+!
('!-/9G!RX"[F9!
"QH!O$2!)(C(/26()!-.)!*-++0!'$(!-.-/0&%&!%&!-.!(&6(*%-//0!*+%'%*-/!62%.'Y!2./0!-!7(3!-*'2+&!3%'$!'$(%+!23.!5('$2)2/24%(&!-+(!+(*24.%1()!-&!
/(4%'%5-'(!'2!6+2C%)(!7%4;+(!%.!'$(!)%&*;&&%2.&9!!
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?0 V&)2)>-&#($,(FMNO(

#$(!$%&'2+0!27!(*2.25%*!*-/*;/-'%2.!-.)!'$(!$%&'2+0!27!+-%/3-0&!-+(!&'+2.4/0!+(/-'()9!

J-.0!*2.*(6'&!&;*$!-&!+(';+.!'2!&*-/(!2+!-66+2-*$(&!/%8(!)%77(+(.'%-'()!6+%*%.4!2+!)%&*2;.'%.4G!

-66(-+()!3%'$!'$(!)(C(/265(.'!27!+-%/3-0!.('32+8&!2C(+!'$(!.%.('((.'$!*(.';+0!AI24-.2C-G!

RX"Hp!>'.(+G!"U^\p!#9!J9!D2+'(+G!"UU[p!E2+-0-!]2;)%-G!RX"HF9!E*$2/-+&!-.-/01()!'$%&!525(.'!

-&! '$(! %.&'-//-'%2.! 27! -! '(*$.%*-/! +-'%2.-/%'0! -'! '$(! $(-+'! 27! 5-<2+! 62/%'%*-/! *$2%*(&9! E'-'(!

(.4%.((+&G! (&6(*%-//0! 7+25! '$(# ?(,-$# 13$# J("%$# 3%# ?90&$$W3$# –! 6+252'()! '$(! %)(-/! 27!

)(62/%'%*%1()!%.C(&'5(.'!*$2%*(&!5-Z%5%1%.4!6;,/%*!%.'(+(&'&!AI($2+.20G!RX""F9!!

:.! '$(!"U[X&G!3(!(.'(+()!-!6(+%2)!27!(*2.25%1-'%2.! '$-'!&-3!'$(!(5(+4(.*(!27!-!5-+8('N

2+%(.'()! -66+2-*$! %.! +-%/3-0!5-.-4(5(.'9! K%.(1! )(&*+ibes it as a “*2.C(+4(.*(! ,('3((.!

France’s traditionally StateN*2.'+2//()! +-%/3-0! &(*'2+! -.)! '$(! 52)(/! 27! -! *255(+*%-/!

enterprise”!AK%.(1G!RX"Q-F9!#$%&!(C2/;'%2.!'228!6/-*(!%.!-!,+2-)(+!*2.'(Z'!*$-+-*'(+%1()!,0!-!

4+23%.4! -;)%(.*(! 72+! 5-+4%.-/%&'! '$(2+%(&G! (Z'(+.-/! -.)! %.'(+.-/! *$-.4(&! A(C2/;'%2.! 27!

5-+8('&!-.)!+(4;/-'%2.&G!.(3!(Z(*;'%C(&G!('*9F9!#$(!*+(-'%2.!27!'$(!@iI!)(6-+'5(.'!Ak;%,(+'G!

RXX^p!_(&2;+.(G!RXX"F!-.)!'$(!#k`!6+24+-5!(5,2)%()!'$%&!.(3!5%.)&('9!!

:.!'$(!,(4%..%.4!27!'$(!UX&!'$(!/%,(+-/%1-'%2.!6+2*(&&!–!&'+2.4/0!%.7/;(.*()!,0!'$(!>B!–!&'-+'()G!

)((6/0! +22'()! %.! /%,(+-/! (*2.25%*! '$(2+%(&! AI($2+.20G! RX""p! D(+(..(&G! RX"HF9! E%.*(! '$(.G!

52&'!&*$2/-+&!.2'()!-!4+23%.4!&8(6'%*%&5!'23-+)&!(*2.25%*!-.-/0&%&!72+!3$%*$!'$(0!6+262&()!

*256/(5(.'-+0! (Z6/-.-'%2.&9! K%+&'G! ,%4! 6;,/%*! %.C(&'5(.'! 6+24+-5&! (.)()! A-'! /(-&'!

'(562+-+0Fp!52&'!27! '$(!K+(.*$!5('+262/%&!-+(!.23!$%4$/0! %.'(+*2..(*'()!-.)! '$(+(! %&!.2!

52+(!6;,/%*! +(&2;+*(! 72+! -))%'%2.-/! 6+2<(*'&9!J-.0!27! '$(!6+2<(*'&! &'%//! %.! '$(!6%6(/%.(! -+(!

6;,/%*! 6+%C-'(! 6-+'.(+&$%6&! %.! 3$%*$! '$(! 7%.-.*%-/! -.-/0&%&! ,(*25(&!52+(! %562+'-.'! '$-.!

&2*%2(*2.25%*!-&&(&&5(.'&9!V'$(+&!-+(!52+(!)%77%*;/'!'2!<;&'%70!(*2.25%*-//0!-.)!(*2.25%*!

(C-/;-'%2.&!-+(!27'(.!%4.2+()!3$(.!'$(0!-+(!.2'!*2.&%&'(.'!3%th political preferences (“we 

prefer to break the thermometer”) AI($2+.20G!RX""p!_(&2;+.(G!RXX"F9! :.!-))%'%2.G!*/-&&%*-/!

-.-/0&%&!&'+;44/(&!'2!'-8(!%.'2!-**2;.'!-!4+23%.4!)%C(+&%'0!27!%&&;(&!-.)!(Z'(+.-/%'%(&!A%.*/;)%.4!

'$(!(.C%+2.5(.'G!&(*;+%'0G!$(-/'$G!('*9F!Ak2)-+)G!RXXH-F9!#2!-))+(&&!'$%&!6+2,/(5!'$(!;&(!27!

5;/'%N*+%'(+%-!-.-/0&%&! AJ=?F!$-&!4+23.9!#$(+(!-+(!-/&2!-''(56'&! '2! %56+2C(! '$(!(*2.25%*!

7+-5(32+8&!'2!(.-,/(!-!4+(-'(+!*2.&%)(+-'%2.!27!(Z'(+.-/%'%(&!AK+-.*(!E'+-'c4%(G!RX"HG!RX"[p!

k2//%(+! ('! -/9G! RX""p! a;%.('! ('! -/9G! RX"QFG! ,;'! '$(&(! (C2/;'%2.&! &'+;44/(! '2! %56+2C(! '$(!



"\H!
!

+(6;'-'%2.! 27! (*2.25%*! -.-/0&%&! -&! '$(0! +(C(-/!5('$2)2/24%*-/! )%77%*;/'%(&G! '$(0!5-8(! '$(!

-.-/0&%&!52+(!*256/(Z!-.)!'$(0!+(4;/-+/0!+();*(!@V:&"QT9!?&!-!+(&;/'G!6(26/(!,(*25(!52+(!

&*(6'%*! -,2;'! '$(! *-6-*%'0! 27! (*2.25%*&! –! 3$%*$! %.*+(-&%.4/y become a “blackNbox” –! '2!

-**2;.'!72+!6;,/%*!%.'(+(&'9!=/-&&%*-/!(*2.25%*!-.-/0&%&!'(.)&!'2!2C(+(56$-&%1(!&25(!7-*'2+&!

–!&;*$!-&!&6(()!–!2C(+!2'$(+&!3$%*$!-+(!/(&&!&2*%-//0!+(/(C-.'!A=+21('G!RXXHF9!:'!$-&!,(*25(!

5;*$!52+(!)%77%*;/t to provide a consensual definition of what is “general interest”. With an 

%.*+(-&%.4!.;5,(+!27!&'-8($2/)(+&!-.)!&25('%5(&!)%C(+4(.'!6+%2+%'%(&G!'$(+(!%&!.2!*2552.!

5('+%*!-.052+(!Ak2)-+)G!RXXH-F9!!

K2+!(-*$!27!'$(&(!6(+%2)&G!3(!*-.!7%.)!-!*2++(&62.)%.4!C%&%2.!27!'$(!2+4-.%1-'%2.!%'&(/79!K-+!

7+25!,(%.4!&'-,/(G!'$(!%)(-&!-,2;'!3$-'!-+(!EL=K!%)(.'%'0G!42-/&G!5-+8('&G!('*9!$-C(!4+(-'/0!

changed over time. Just after WWII, “3$%/(! '$(! %)(2/240!27! 6/-..%.4! %&! -'! %'&! $%4$G! EL=K! %&!

considered as ‘a homogeneous entity’ […] an effective public servic(! ,-&()! 2.! -! '+%6'0*$Y!

52.262/0!27!(Z6/2%'-'%2.G!6;,/%*!*2.'+2/!27!'$(!(.'(+6+%&(!-.)!&2*%-/!&'-';&!27!32+8(+&9!?'!'$(!

';+.! 27! '$(! 0(-+&! "UTXN"U[XG! ;.)(+! '$(! %.7/;(.*(! 27! -! 52C(5(.'! 27! (.4%.((+&N.(2/%,(+-/!

(*2.25%&'&!-.)!-.!%.*+(-&%.4/0!2+4-.%1()!/2,,0G!'$e preponderance of rail falters” AK%.(1!i!

a;(&&(''(G!RX"^F9!#$(! %)(-!27!*256('%'%2.!,('3((.!52)(&! N!7%+&'!+-%/!C&9! +2-)G! /-'(+!C&9!-%+N

'+-.&62+'!–!&;+7-*()!-.)!+-%/!$-)!'2!6+2C(!%'&!,(.(7%'G!%.!'(+5!27!&6-'%-/!6/-..%.4!72+!%.&'-.*(9!

:.!'$(!UX&!(C(.!'$(!*2.*(6'&!*$-.4()G!3(!52C()!7+25!'+-.&62+'&!A-.!%.7+-&'+;*';+(&N*(.'(+()!

.2'%2.F! '2!52,%/%'0! Aa user’sN*(.'(+()!.2'%2.F!-.)! '$%&!-**256-.%()! '$(! 72+5-/! &(6-+-'%2.!

,('3((.!'$(!-&&('!23.(+!-.)!'$(!-&&('!5-.-4(+9!?//!2'$(+!'$(&(!6(+%2)&G!'$(!)(7%.%'%2.!27!

3$-'!%&!-!6;,/%*!&(+C%*(!(C2/C()G!'$(!623(+!,-/-.*(!,('3((.!-*'2+&!*$-.4()!'+-.&72+5%.4!'$(!

6(+*(6'%2.!-.)!;&(!27!(*2.25%*&9!

K%.-//0G!0('!%562+'-.'/0G!3(!&$2;/)!.2'(!'2!*256/('(!'$%&!+-6%)!2C(+C%(3!'$-'!(*2.25%*&!$-C(!

$%&'2+%*-//0!6/-0()!-!52+(!-*'%C(!+2/(!-'!'$(!%.'(+7-*(!,('3((.!EL=K!-.)!6;,/%*!*$2%*(&!'$-.!

72+!'$(!5-.-4(5(.'!27!'$(!*256-.0!%'&(/7!–!3%'$!'$(!62&&%,/(!(Z*(6'%2.!27!'$(!#k`!6+24+-5G!

&'+2.4/0! %.7/;(.*()!,0! '$(!B3$30,)9#1!5!$!("9!O(!(Z6/%*%'/0! 7%.)! +(7(+(.*(! '2! '$(! (*2.25%*!

'$(2+0!+(4-+)%.4!)(,-'(&!2.!'$(!5-+8('!&'+;*';+(!2+!5-<2+!%.C(&'5(.'&9!W23(C(+G!72+!)-%/0!

26(+-'%2.&! -.)! &5-//(+! 6+2<(*'&! -! ,;)4('! -66+2-*$! 6+(C-%/&! 3%'$! .2! &0&'(5-'%*! 72+5-/!

*256-+%&2.!,('3((.!'$(!*2&'&!-.)!(Z6(*'()!,(.(7%'&!27!26'%2.&9!O(!-&8()!'$(!S;(&'%2.!27!

'$(!+2/(!27!(*2.25%*!-.-/0&%&!);+%.4!-/52&'!-//!2;+!%.'(+C%(3&!3%'$!EL=K!&'-77!-.)!%'!,(*-5(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"QT!:.'(+.-/%1%.4!*2&'&!,0!*2.&'+;*'%2.&!5-8(!'$(!6+2<(*'&!52+(!*2&'/0!-.)!&2!/(&&!6+27%'-,/(9!



"\T!
!

+-'$(+!*/(-+!'$-.!'$%&!%&!.2'!'$(!6+(C-%/%.4!*;/';+(!-52.4!EL=K!5-.-4(+&9!:'!%&!(C(.!)%77%*;/'!'2!

*2//(*'! *2&'N7%4;+(&! N! 6(26/(! *256%/%.4! %.&;+-.*(N+(S;(&'&! -7'(+! 5-<2+! */%5-'(N(C(.'&! 72+!

%.&'-.*(! &'+;44/(! '2! )2! &29! #$(! )(&%4.! 27! '$(! (Z%&'%.4! %.72+5-'%2.N&0&'(5! 72+! +(*2+)%.4!

%.*%)(.'&!7((),-*8!%&!.2'!26'%5%1()!72+!'$%&!;&(9!=;5;/-'%C(!)(/-0&!–!(Z6+(&&()!%.!5%.;'(&!–!

-+(!52&'! 27! '$(! '%5(! 6+(7(++()! '2! (;+2&! -&! -! 6(+72+5-.*(! %.)%*-'2+9! >C(.! %.'+2);*%.4! -.!

(*2.25%*!*$-6'(+!%.!'(*$.%*-/!&';)%(&!%&!-!+(/-'%C(/0!.(3!6+-*'%*(9!

/0 V&)2)>-&#(A)%($9$:,$,-)2(

?.0!-''(56'!'2! %.'+2);*(!-)-6'-'%2.!(*2.25%*&!-'!EL=K!$-&!'2!*2.&%)(+!'$%&!4/2,-/!

6%*';+(9! ?**2+)%.4! '2! AV,(+/-*8! i! L(;5w+8(+G! RX"QFG! -)-6'-'%2.! (*2.25%*&! %&! *2552./0!

*2.*(+.()! 3%'$! -&&(&&5(.'! 27! ,(.(7%'&! -.)! *2&'&! 27! -)-6'-'%2.G! &'+-'(4%(&! 72+! (77%*%(.'!

-)-6'-'%2.G!'$(!+2/(!27!5-+8('&!-.)!42C(+.5(.'&!-&!3(//!-&!62/%*0!%.&'+;5(.'&!'2!%.*(.'%C%1(!

-)-6'-'%2.9! :.! -))%'%2.G! '$(&(! -;'$2+&! %.'+2);*(! +(/(C-.'! S;(&'%2.&! 72+! -.! %.&'%';'%2.-/!

(*2.25%*&"Q[! -66+2-*$! '2! -))+(&&! *$-//(.4(&! &;*$! -&! 5;/'%N/(C(/! 42C(+.-.*(! &0&'(5&G!

%.)%C%);-/! -.)! &2*%-/! /(-+.%.4! 6+2*(&&(&G! 7-%+.(&&! -.)! <;&'%*(! 27! -)-6'-'%2.G! 623(+! -.)!

/(4%'%5-*0!27!-*'%2.!2+!6+(*2.)%'%2.&!72+!-;'2.252;&!-)-6'-'%2.9!:.)(()G!'$(+(!%&!-!4+23%.4!

-.)! %.*+(-&%.4/0! 5-';+(! /%'(+-';+(! 72*;&%.4! 2.! '$(&(! +(&(-+*$! S;(&'%2.&! A>*2.-)-6'!

=2.&2+'%;5G!RX"Tp!:D==G!RX"H*F"Q\9!W23(C(+G!-&!3(!$-C(!;.)(+&'22)!-//!-/2.4!'$%&!%.S;%+0!'$(!

S;(&'%2.&!-+(!.2'!&2!*/(-+/0!)(7%.()!%.!-!+(-/N/%7(!&(''%.49!K;+'$(+52+(G!-&!3(!&-3G!.2'!-//!'$(!

-66+2-*$(&!)(C(/26()!-+(!)%+(*'/0!+(/(C-.'!2+!(-&%/0!-;)%,/(!%.!'$%&!&6(*%7%*!*2.'(Z'9!!

K2+!%.&'-.*(G!-+4;5(.'&!+(/0%.4!2.!'$(!4/2,-/!*2&'!27!*/%5-'(!*$-.4(!-.)!*256-+%.4!%'!'2!'$(!

*2&'! 27! -)-6'-'%2.! A?K?G! RX"Tp!J%*$-(/%)(&! ('! -/9G! RX"Hp! VL>@=G! RX""p! BL>DG! RX"[F! $-C(!

/%5%'()!+(&2.-.*(9! :.)(()G!'$(!%&&;(!%&!.2'!*2.C%.*%.4!EL=K!5-.-4(+&!'$-'!-)-6'-'%2.!%&!-.!

%562+'-.'! %&&;(!,;'! 7%.)%.4!3-0&! '2! *2..(*'! %'!3%'$! &'+-'(4%*! *2.*(+.&! -.)! '2! (.&;+(! '$-'!

)(*%&%2.!5-8(+&! '-8(!23.(+&$%6!27! '$%&! '26%*9!V;+!-.-/0&%&!,+%.4&!;&! '2! '$(!*2.*/;&%2.! '$-'!

'$(+(!%&!.2!&'+2.4!)(5-.)!72+!&2*%2N(*2.25%*!-.-/0&%&!'2!<;&'%70!-)-6'()!62/%'%*-/!2+!&'+-'(4%*-/!

*$2%*(&!(%'$(+9!?''(56'&!'2!%.'+2);*(!*/%5-'(N+(/-'()!+%&8&!%.!(C-/;-'%2.&!7+-5(32+8&!*+(-'(&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"Q[! AL(3F! %.&'%';'%2.-/! (*2.25%*&! A=2-&(G! @9G! "UQHG! "U[XF! 72*;&(&! 2.! &2*%-/! +;/(&G! %.&'%';'%2.! -.)! .2+5&! –! &;*$! -&! 6+26(+'0! +%4$'&G!
+(&62.&%,%/%'%(&!)%&'+%,;'%2.G!'+-.&-*'%2.!*2&'&!N!'$-'!;.)(+/%(!(*2.25%*!-*'%C%'09!@(*(.'!+(&(-+*$!%.!'$%&!7%(/)!%)(.'%7%()!S;(&'%2.&!27!%.'(+(&'!
'2!%56+2C(!42C(+.-.*(!7+-5(32+8&!72+!-)-6'-'%2.!AW;%'(5-!('!-/9G!RX"[p!@244(+2!('!-/9G!RX"\F9!
"Q\!$''6Yqq(*2.-)-6'9(;q!N!/-&'!-**(&&()!J-0!RX"^!
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5('$2)2/24%*-/! )%77%*;/'%(&! '$-'! 3(-8(.! '$(! -66+2-*$9! J2+(2C(+G! -&! 3(! $-C(! -/+(-)0!

5(.'%2.()G!&2*%2(*2.25%*!(C-/;-'%2.!%&!.2'!-&!%562+'-.'!-&!%'!;&()!'2!,(!72+!)(*%&%2.N5-8%.49!

:.!*2.'+-&'G!(*2.25%*&!5%4$'!,(!6-+'%*;/-+/0!;&(7;/!'2!'-*8/(!'$(!'32!*$-//(.4(&!)(&*+%,()!%.!

'$(!7%+&'!&(*'%2.!27!'$%&!*$-6'(+Y!5-%.&'+(-5%.4!-)-6'-'%2.!%.!%.C(&'5(.'!)(*%&%2.&!-.)!'-8(!

%.'2!-**2;.'!'$(!+%&8&!-.)!2662+';.%'%(&!'$-'!*25(!3%'$!;.*(+'-%.'0!-.)!C2/-'%/%'0!%.!&'+-'(4%*!

62&%'%2.%.49! :.! *-.! $(/6! '2! 5-%.'-%.! '$(! .(*(&&-+0! ,-/-.*(! ,('3((.! 26'%5%1-'%2.! -.)!

(Z6/2+-'%2.!,0!C-/;%.4!,2'$9!

#$(+(!-+(!5-.0!5('$2)&!-.)!'22/&!)(C(/26()!'2!52C(!%.!'$%&!)%+(*'%2.9!?52.4!'$(5G!)(*%&%2.!

5-8%.4!;.)(+!)((6!;.*(+'-%.'0!AIJIBF!'22/&!42!,(02.)!'$(! /%5%'&!27!*/-&&%*-/!*2&'N,(.(7%'!

-.-/0&%&! %.!-!*2.'(Z'!27!)((6!*/%5-'(!;.*(+'-%.'0! AW-//(4-''(G!RXX[p!W-//(4-''(!('!-/9G!RX"Rp!

O-'8%&&! i! W;.'G! RX"QF9! #$(0! -%5! -'! 6+%2+%'%1%.4! -)-6'-'%2.! 26'%2.&! ,;'! -/&2! -'! )%&6/-0%.4!

62&&%,/(!7;';+(!72+!'$(!)(*%&%2.N5-8(+&!'2!*256-+(!-/'(+.-'%C(!*$2%*(&!AI%''+%*$!('!-/9G!RX"[p!

@-.4(+G!RX""p!O-/8(+!('!-/9G!RX"Qp!O-'8%&&!i!W;.'G!RX"QF9!IJIB!'22/&!6+262&(!'2!72+5;/-'(!

S;(&'%2.&!,-&()!2.! '+%44(+! %&&;(&! A(949!O$(.!)2! '+-%.!;&(+&! &3%'*$! '2! *-+&! %.! *-&(!27! $%4$!

&;55(+! '(56(+-';+(P!O$-'! *$-+-*'(+%&'%*&! 27! ;.6+(*()(.'()!(C(.'!5%4$'! )%&';+,! *;++(.'!

6/-.&Y!)-'(!27!-.!(-+/0!$(-'3-C(G!'06(!27!*2.<;.*'%2.!27!3(-'$(+!(C(.'&G!('*9PF9!#$(.!'$(0!

%.C%'(!'2!)%&*2C(+!-/'(+.-'%C(!*2;+&(&!27!-*'%2.&!,-&()!2.!;.*(+'-%.'%(&G!'2!-&&(&&!-)-6'-'%2.!

26'%2.&!-4-%.&'!'$%&!)%C(+&%'0!27!62&&%,/(!7;';+(&9!:.!-!.;'&$(//G!'$(0!6+262&(!'2!52C(!7+25!-!

;.%S;(!)(7%.%'%2.!27!'$(!26'%5-/!*$2%*(!'2!-!+%*$(+!)(7%.%'%2.!27!&-'%&70%.4!26'%2.&G!C-/;%.4!.2'!

2./0! '$(! *2&'N,(.(7%'! +-'%2! ,;'! -/&2! '$(! +2,;&'.(&&! -.)! 7/(Z%,%/%'0! 27! *$2%*(&9! J2)(/&! 7+25!

%.&'%';'%2.-/! (*2.25%*&! *-.! -/&2! ,(! C(+0! +(/(C-.'! '2! S;(&'%2.&! 27! *2&'&! -.)! ,(.(7%'&!

)%&'+%,;'%2.!-.)!+(/(C-.'!42C(+.-.*(!7+-5(32+8&!'2!6+2C%)(!'$(!+%4$'!%.*(.'%C(&!AW;%'(5-!('!

-/9G!RX"[p!V,(+/-*8!i!L(;5w+8(+G!RX"Qp!@244(+2G!RX"QF9!:.)(()G!-&!+(C(-/()!,0!'$(!32+8&$26!

3(!2+4-.%1()!%.!J2.'6(//%(+G!'$(!'+%*8%(&'!-)-6'-'%2.!%&&;(&!-+(!42C(+.-.*(!%&&;(&!+(4-+)%.4!

72+!%.&'-.*(!'$(!+(/-'%2.&$%6!,('3((.!EL=K!-.)!'+-77%*!-;'$2+%'%(&9!?''+%,;'%.4!+(&62.&%,%/%'%(&G!

&$-+%.4!*2&'&G!)(7%.%.4!'$(!*2//(*'%C(!/(C(/!27!-**(6'()!+%&8&!-+(!-52.4!'$(!5-<2+!%&&;(&!+-%&()!

,0!'$(!*25%.4!*$-.4(&!%.!*/%5-'(9!J2+(2C(+G!'$(&(!S;(&'%2.&!'-8(!)%77(+(.'!72+5&!)(6(.)%.4!

2.!'$(!5-+8('!&(*'%2.!26(+-'()p!'$(0!-+(!.2'!'$(!&-5(!72+!EL=K!@c&(-;G!#k`!2+!#>@9!J407!"+!

3%'$!(*2.25%*!52)(/&!-//23&!'2!'(&'!'$(!(77(*'!27!C-+%2;&!)(&%4.!27!42C(+.-.*(!6+2*(&&(&!%.!

2+)(+! '2! %)(.'%70! '$(! 52&'! &%4.%7%*-.'! C-+%-,/(&! A72+! (Z-56/(! %.! '(+5&! 27! '+-.&-*'%2.! 2+!

%56/(5(.'-'%2.!*2&'&F!-.)!'2!'(&'!62&&%,/(!*2.7%4;+-'%2.&9!
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?//!'$(&(!-66+2-*$(&!277(+!$(;+%&'%*&!'2!7+-5(!'+-)(N277!-.)!(Z6/2+(!62&&%,/(!7;';+(&9!#$(0!*-.!

*2.'+%,;'(!'2!,;%/)!-.)!C-/;(!-)-6'%C(!*-6-*%'0!72+!EL=K!-.)!'$(!&2*%('09!#$(!'%5(!)()%*-'()!

'2! &;*$! &';)%(&G! '$(!2**-&%2.! '2! 4-'$(+! (Z(*;'%C(&! -+2;.)!-! '-,/(! A/%'(+-//0F! '2!)%&*;&&! '$(!

+(&;/'&! -.)! '$(! +(6+(&(.'-'%2.&! '$(0! 6+262&(! 5-0! (5,2)0! '$(! '06(! 27! (Z6(+%5(.'-/!

7+-5(32+8!'$-'!72&'(+!(Z6/2+-'%2.!27!&-/%(.'!S;(&'%2.&G!&;*$!-&!'$2&(!'$-'!(5(+4()!);+%.4!2;+!

%.S;%+0Y!

Y#8#410'%$#+#1$("%./#+'&)0+%,)$%#()0)*&(+%

K%+&'G! (*2.25%*&! *-.!6+2C%)(! +(/(C-.'! -.)! *2.&%&'(.'! &2*%2(*2.25%*!)-'-! '2! 7(()! &'+-'(4%*!

72+(&%4$'/!K2+!.23G!%'!$-&!,((.!C(+0!)%77%*;/'!–!,2'$!72+!EL=K!-.)!'+-77%*!-;'$2+%'%(&!N!'2!*2.);*'!

72+3-+)N/228%.4!&';)%(&!-&!3(!$-C(!-/52&'!.2!%.72+5-'%2.!-'!-//!2.!'$(!62&&%,/(!(C2/;'%2.!27!

5-<2+! C-+%-,/(&! &;*$! -&! '$(! 52,%/%'0! )(5-.)! ;.)(+! *2.'+-&'()! */%5-'(! &*(.-+%2&9!

J-*+2(*2.25%*!52)(/%.4!,;'!-/&2!(Z6(+%5(.'-/!(*2.25%*&"Q^!A72+!(Z-56/(!'2!-&&(&&!*$-.4(&!

in user’s behaviors with different climate conditions) might help to fill this gap.!!

J2+(!26(+-'%2.-//0G!(*2.25%*!+(&(-+*$!*-.!,+%.4!*256/(5(.'-+0!%.&%4$'&!'2!)(*%&%2.N5-8(+&!

%.! 6+2<(*'! -66+-%&-/! 6+2*(&&(&G! %.*/;)%.4! 52)(+.%1-'%2.! 6+24+-5&G! %.C(&'5(.'&! %.! .(3!

%.7+-&'+;*';+(&!-.)!@iI!%.%'%-'%C(&9!O$%/(!'$(+(!-+(!$;4(!.(()&!72+!%.C(&'5(.'&!-.)!%562+'-.'!

+(&2;+*(!*2.&'+-%.'&! %'!5%4$'!,(! +(/(C-.'! '2!*256-+(!-/'(+.-'%C(!26'%2.&!*2.&%)(+%.4!&$2+'!

'(+5! *2&'N(77%*%(.*0!,;'! -/&2!26'%2.NC-/;(!27! +2,;&'.(&&! 2+! 7/(Z%,%/%'09! >*2.25%*&! 277(+! '$%&!

,+2-)!6(+&6(*'%C(!-.)!-//23&!'2!42!,(02.)!0(-+/0!,;)4('!6(+&6(*'%C(!)(&6%'(!;.*(+'-%.'%(&9!

:.!)2%.4!&2G!%'!%&!$23(C(+!*+;*%-/!'2!*2.&%)(+!&;,&'%';'%2.!(77(*'&!,0!*2.);*'%.4!-&&(&&5(.'&!

2.!-!62+'72/%2!,-&%&9!K2+!'$(!%.7+-&'+;*';+(!5-.-4(+!72+!%.&'-.*(G!'$%&!5(-.&!%56/(5(.'%.4!-!

*256+($(.&%C(!-&&('N5-.-4(5(.'!-66+2-*$"QU!A=>IIG!RX"Tp!J(0(+!('!-/9G!RX"Xp!#-*.('!('!-/9G!

RX"[F9!!

?&!3(! &-3! %.! '$(! 6+(C%2;&! *$-6'(+G!52,%/%'0! 26(+-'2+&G! %.7+-&'+;*';+(!5-.-4(+&! 27! 6;,/%*!

-;'$2+%'%(&!5-0!7-C2+!C(+0!)%77(+(.'!72+5&!27!-)-6'-'%2.!)(6(.)%.4!2.!'$(%+!23.!%.'(+(&'&9!

K2+!(Z-56/(G!EL=K!@c&(-;!3%//!&((!-)-6'-'%2.!'$+2;4$!'$(!+2,;&'.(&&!27!%'&!*2+(N-&&('!3$%/(!

52,%/%'0! 26(+-'2+&! 5%4$'! -/&2! *2.&%)(+! .2.N+-%/! 26'%2.&9! I(6(.)%.4! 2.! 62/%'%*-/! 6+%2+%'%(&G!

6;,/%*! -;'$2+%'%(&! 5-0! 6+%C%/(4(! '$(! *2&'N(77%*%(.*0! 27! '$(! &(+C%*(G! %'&! +(/%-,%/%'0! 2+! 2'$(+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"Q^!>Z6(+%5(.'-/!(*2.25%*&!)(&%4.&!(Z6(+%5(.'-/!)(C%*(&!72+!(56%+%*-/!&';)%(&9!@(4-+)%.4!-)-6'-'%2.!3(!7%.)!72+!%.&'-.*(!+(&(-+*$(&!&';)0%.4!
'$(!(Z6(*'-'%2.&G!6+(7(+(.*(&!-.)!,($-C%2+!+(/-'()!'2!&(C(+-/!-)-6'-'%2.!26'%2.&!A@;//(-;!i!@(0N`-/(''(G!RX"QF9!
"QU!:.!2+)(+!'2!-C2%)!&%';-'%2.&!%.!3$%*$!%.*+(-&%.4!'$(!+2,;&'.(&&!27!-!&(*'%2.!3%'$!-!,(''(+!-)-6'()!26'%2.!)(*+(-&(&!'$(!+2,;&'.(&&!27!'$(!
&0&'(5!(C(.!%'!%.!*-6';+%.4!'$(!,;)4('!-.)!6+(C(.'%.4!2'$(+!*+%'%*-/!32+8!)23.!'$(!/%.(9!!



"\^!
!

,(.(7%'&!A&;*$!-&!-!*2.'+%,;'%2.!'2!-!/23!*-+,2.!(*2.250F9!>*2.25%*&!*-.!6+2C%)(!%.6;'&!'2!

'$(!.(42'%-'%2.!,('3((.!-*'2+&!%.!2+)(+!'2!+(-*$!(*2.25%*-//0!&2;.)!*2//(*'%C(!)(*%&%2.&9!!

#$(!%56/(5(.'-'%2.!27!'$(!)(*%&%2.!7;+'$(+!.(()&!'2!*2.&%)(+!$23!'$(!*2&'&!-.)!,(.(7%'&!-.)!

)%&'+%,;'()!-52.4!-*'2+&Y!3%//!'$(!52,%/%'0!6+2C%)(+!2+!'$(!%.7+-&'+;*';+(!5-.-4(+!,(!-,/(!'2!

6+%*(! '$(!,(.(7%'!27!-.!-)-6'-'%2.!-*'%2.!2+! &$2;/)! %'!,(! 6;,/%*/0! 7;.)()P!O(!*-5(!-*+2&&!

(Z-56/(&! %.!3$%*$! EL=K!@c&(-;!32;/)!,(! '$(!2.(!,(-+%.4! '$(! (Z'+-N*2&'! 27! -)-6'%.4! '$(!

%.7+-&'+;*';+(!3$%/(!.2'!,(%.4!-,/(!'2!C-/;(!'$(!(Z'+-N,(.(7%'&"HX9! :.!&;*$!*-&(&G!-)-6'-'%2.!

32;/)!.2'!<;&'!$-66(.!3$%*$!32;/)!.2'!,(!&2*%-//0!26'%5-/9!!

E%5%/-+/0G!2.!'$(!*2&'&!&%)(G!(*2.25%*&!*-.!$(/6!'2!-&&(&&!3$%*$!-*'2+!32;/)!%56/(5(.'!%'!-'!

'$(!/23(+!*2&'9!:.72+5-'%2.!*2&'&G!*22+)%.-'%2.!*2&'&G!%..2C-'%2.!-.)!(Z6(+%5(.'-'%2.!*2&'&!

5%4$'!,(!5-<2+!C-+%-,/(&!27!'$(!(S;-'%2.9!#$(&(!-+(!*/-&&%*-/!S;(&'%2.&!72+!&6(*%7%*!,+-.*$(&!

27! (*2.25%*! &*%(.*(&! –! &;*$! -&! %..2C-'%2.! (*2.25%*&! Ak;(//(*G! RXXUF! 3$%*$! )(-/&! 3%'$!

%.*(.'%C(&! 72+! 7%+5&! '2! %..2C-'(G! '$(! (77%*%(.*0! A-.)! %56(+7(*'%2.&F! 27! 5-+8('G! C-/;(! 27!

%.72+5-'%2.! -.)! '$(! +(/-'%2.&$%6&! ,('3((.! 6+%C-'(! -.)! &2*%-/! ,(.(7%'&! 27! %..2C-'%2.9! :.! -!

*2.'(Z'!27! /%,(+-/%1-'%2.G!3$%/(! +(/-'%2.&$%6&!,('3((.!6/-0(+&!-+(! '2'-//0! '2! +()(7%.(G! '$(&(!

&((5!6-+'%*;/-+/0!+%*$!+(&(-+*$!'26%*&9!K2+!%.&'-.*(G!%7!'$(!+(4%2.-/!52,%/%'0!5-+8('!,(*25(&!N!

-&! %'! 6+2,-,/0!3%//! N! -.! 2/%4262/0G!32;/)! %'! ,(! ,(''(+! '2Y! A%F! 2+4-.%1(! *226(+-'%2.! ,('3((.!

26(+-'2+&! 72+! -! *22+)%.-'()! +(&62.&(! '2! */%5-'(! *$-.4(G! -//23%.4G! 72+! (Z-56/(G! ,(''(+!

*%+*;/-'%2.! -.)! ,(''(+! &$-+%.4! 27! %.72+5-'%2.! ,('3((.! 26(+-'2+&! %.! '$(! &-5(! +(4%2.! -.)!

7((),-*8P!p! A%%F!2+!'2!(.*2;+-4(!'$(!)(C(/265(.'!27!)%77(+(.'%-'%2.!&'+-'(4%(&!,-&()!2.!'$(!

*256-.0M&!-,%/%'0!'2!5(('!'$(&(!*$-//(.4(&!-.)!'$(!(Z6(*'-'%2.&!,(''(+!'$-.!%'&!*256('%'2+&P!

T()0)*&(+%1+%+(&#0(#%),%:)4#$010(#%

!Crozet wrote that evolution in the way we practice economics can contribute to “+(.(3!'$(!

maieutic of collective choices” A=+21('G!RXXHF9!?&!&;*$G!(*2.25%*&!%&!7%+&'!)(7%.()!-&!-!&*%(.*(!

27!42C(+.-.*("H"G!;.72/)%.4!%.'(+(&'&!-.)!52'%C-'%2.&!27!C-+%2;&!(*2.25%*!-*'2+&!A=-/-5(!i!

_-/;*SG!RXXUF"HR9!:'&!5%&&%2.!%&!'2!+-%&(!S;(&'%2.&!-.)!6+2C%)(!%.&%4$'&!72+!'$(!)%&*;&&%2.9!O(!

argue that a function of “authorized Itching powders”!AI($2+.20G!RX""F!5%4$'!,(!'$(!52&'!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"HX!K2+!%.&'-.*(G!3$(.!'$(!(Z'+-N*2&'!%&!$%4$(+!'$-'!'$(!26(+-'%.4!/2&&!27!)%&+;6'%2.9!:.!6-+'%*;/-+!*-&(&G!3$(.!'$(!/%.(!%&!.2'!&(/7N6+27%'-,/(!%'!
5%4$'!(C(.!,(!(*2.25%*-//0!,(''(+!72+!'$(!%.7+-&'+;*';+(!5-.-4(+!'2!,(!-,/(!'2!*/2&(!%'!-7'(+!-!3(-'$(+N+(/-'()!%.*%)(.'9!!
"H"!k2C(+nance being described, following Calame, as the “construction of collective places to elucidate the issues at stake”. !
"HR!r#$(!4+(-'!-)C-.'-4(!27!'$(!'(+5!MM!(*2.250!MM!%&!'$-'!%'!*-++%(&!'$(!'(+5!MM!.252&!MMG!'$(!/-3G!'$(!+;/(9!s999t!(*2.25%*&!%& !'$(+(72+(!-/&2!-!
branch of governance”. !
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;&(7;/!-.)!+(/(C-.'!;&(!27!(*2.25%*&! %.!'$(!*2.'(Z'!3(!$-C(!&';)%()9!K-+!7+25!+(6/-*%.4!-!

6-&&%2.-'(!)%&*;&&%2.!-,2;'!3$-'!+(-//0!5-''(+&!,0!-!*2/)!-.)!-,&'+-*'!*-/*;/-'%2.G!(*2.25%*!

&*%(.*(&! 5-'(+%-/%1(G! 5-8(! C%&%,/(G! '$(! )(6(.)(.*%(&! -.)! -''-*$5(.'&! ,('3((.! -*'2+&!

A_-'2;+G!RX"QF9!“#$(!3$2/(!6+-*'%*(! 27! 72+5-/%1%.4!(*2.25%*&! %&! '2!5-8(!62&&%,/(! '$(! /2*-/!

renegotiations” (p 472)9!:.!2+)(+!'2!)2!&2G!'$(!*2.&'+;*'%2.!27!)(C%*(&!'2!5(-&;+(&G!*256;'(G!

+(6+(&(.'! -.)!)%&*;&&!5-''(+&!52+(! '$-.! '$(! 7%.-/! +(&;/'! '$-'! *25(&!2;'! '$(! -.-/0&%&Y! “no!

economics, no economy” A=-//2.G! RX"Qp! =-//2.!i!J;.%(&-G! RXXUF9! #$%&! 6+2*(&&! *-.! +(C(-/!

5%&;.)(+&'-.)%.4&G! '+-)(N277! -.)! '(.&%2.&! +(5%.)%.4! '$-'! -)-6'-'%2.! %&! -! $2'! '26%*!3$%*$!

%56/%(&! 62/%'%*-/! -.)! &'+-'(4%*! *$2%*(&Y! 3$-'! -+(! '$(! -**(6'-,/(! +%&8&! -.)! '$(! C-/;-,/(!

2662+';.%'%(&G! 3$2! %.'(+C(.(&G! 3$2! ,(-+&! '$(! +(&62.&%,%/%'0G! 3$-'! -+(! '$(! 6+(7(++()!

-)-6'-'%2.!26'%2.&P!

70 N)29-,-)2#(,)(>$I"(-,('$::"2S(2),(+5#,($*)5,("&)2)>-&#(

#$(+(!%&!.2!/-*8!27!'22/&!27!5('$2)&!'2!$-.)/(!'$(&(!S;(&'%2.&9!W23(C(+G!'$(+(!-+(G!;6!'2!.23G!

C(+0!7(3!(Z-56/(&!27!'$(!;&(!27!&;*$!'22/&!%.!K+-.*(!Ak%+-+)G!D;/%)2N`(/-1S;(1G!@%.-;)2G!D-4cG!

i! =-,-//(+2G! RX"TF! -.)! C(+0! /%''/(! (C%)(.*(! 27! -! )(5-.)! 7+25! )(*%&%2.N5-8(+&! 72+! &;*$!

-66+2-*$(&9! O(! )(7(.)! '$-'! '$(! 5-<2+! *$-//(.4(! %&! '2! &;662+'! '$(! ;6'-8(! 27! '$(&(!

-66+2-*$(&G!'2!%.'(4+-'(!'$(5!%.!*2.&%&'(.'!62/%'%*-/!-.)!&'+-'(4%*!.-++-'%C(&!

V.! '$(! '(*$.%*-/! &%)(! '$(+(! %&!.2!)2;,'! '$-'! '$(+(!-+(G!,2'$!3%'$%.!EL=K! A(&6(*%-//0! %.! '$(!

>.4%.((+%.4!-.)!D+2<(*'&!A:iDF!)(6-+'5(.'!27!EL=K!@c&(-;F!-.)!-52.4!'$(!E'-'(&!(Z6(+'&G!

6(26/(! 3%'$! '$(! .(*(&&-+0! &8%//&! '2! %56/(5(.'! &;*$! -66+2-*$(&9! :7! '$(+(! 3-&! -! &;77%*%(.'!

)(5-.)! -.)! '$(! .(*(&&-+0! +(&2;+*(&G! '$(0! *2;/)! 6+262&(! '2! -)-6'! -.)! '(&'! -66+2-*$(&!

-/+(-)0! ;&()! (/&(3$(+("HQ9! ]2'$! 3%'$%.! EL=K! -.)! %.! 6;,/%*! *$2%*(&G! ;&%.4! 6(+72+5-.*(!

%.)%*-'2+&!%.!)(*%&%2.N5-8%.4!%&!&'%//!-.!(5(+4%.4!6+-*'%*(p!3(!*-.!$26(!%'!%&!&'%//!6/-&'%*!(.2;4$!

'2!%.'(4+-'(!&;*$!*2.&%)(+-'%2.&!A2+!7(-+!%'!%&!.2'!0('!5-';+(!(.2;4$F!9!

](02.)!'$(!*-/*;/-'%2.!%'&(/7G!'$%&!32;/)!+(S;%+(!-!*255;.%*-'%2.!(772+'!'2!6+(&(.'!'$(!+(&;/'&!

-.)!)(52.&'+-'(!3$%*$!-))%'%2.-/!6%(*(&!27!8.23/()4(! '$(0!,+%.49!>C(.! %7! %'!32;/)!.2'!,(!

%55()%-'(G!&;*$!(Z6(+%5(.'&!*-.!*2.'+%,;'(!'2!&$-6(!'$(!+(6+(&(.'-'%2.!27!*/%5-'(!+(/-'()!

%&&;(&9!];'G!'2!,(!6(+*(%C()!-&!&-/%(.'G!*+()%,/(!-.)!/(4%'%5-'(!A=-&$!('!-/9G!RXXQFG!'$%&!'06(!27!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"HQ!O%'$!6+2,-,/0!-.!%562+'-.'!7%+&'!&'(6!'2!4-'$(+!-.)!*2.&2/%)-'(!'$(!.(*(&&-+0!*2&'N)-'-!3$%*$!-+(!.2'!0('!(-&%/0!-**(&&%,/(9!
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&';)%(&!*-..2'!,(!*-++%()!2;'!,0!-.02.(9!#$(0!$-C(!'2!,(!*255%&&%2.()!,0!)(*%&%2.N5-8(+&!

'$(5&(/C(&!-.)!%.'(4+-'()!%.!'$(!+(/(C-.'!)(*%&%2.!6+2*(&&(&!A&;*$!-&!%.C(&'5(.'!*255%''((&!

2+!6;,/%*!)(,-'(&!-.)!,;)4('!-//2*-'%2.&F9!!

V&:/$#+%109%+')$&#+%

?.2'$(+!8(0!*2.*/;&%2.!*25%.4!2;'!27!2;+!%.S;%+0!%&!'$-'!(*2.25%*&!%&!7-+!7+25!,(%.4!'$(!2./0!

<;&'%7%*-'%2.! +(4%5(! (56/20()! %.! '$(! *256-.09! ?'! '$(! %.'(+7-*(! ,('3((.! EL=K! -.)! %'&!

stakeholders the “regime of market is today the main backbone […], but to C-+0%.4!)(4+((&!

)(6(.)%.4!2.!'$(!&;,Nmarkets considered”AK%.(1G!RX"Q-F. The ”regime of civic world” %&!72+!

%.&'-.*(!C(+0!&-/%(.'!-&!3(//!3$(.!'-/8%.4!-,2;'!'$(!+2/(!27!+-%/3-0&!-&!-!6;,/%*!&(+C%*(!A-.)!

S;(&'%2.&! &;*$! -&! '-+%77! (S;-/%1-'%2.F! A?5,/-+)! ('! -/9G! RXXTp! ]2/'-.&8%! i! #$cC(.2'G! "UU"F9!

O%'$%.!%.'(+.-/!5-.-4(5(.'!6+2*(&&(&G!-&!5(.'%2.()!-,2C(G!(*2.25%*!+-'%2.-/%1-'%2.!%&!<;&'!

(5(+4(.'9!?&!-!+(&;/'G!(*2.25%*&!$-&!'2!'-8(!6/-*(!%.!-!,+2-)(+!&('!27!-66+2-*$(&!'2!&;662+'!

-!C%&%2.!27!-)-6'-'%2.!Ak2)-+)G!RXXHF9!

V'$(+! $(;+%&'%*&! -.)! *255;.%*-'%2.! '22/&! 5-0! *+;*%-//0! *256/(5(.'! (*2.25%*&9! =/%5-'(!

6+2<(*'%2.&!72+! %.&'-.*(G!5-0!,(!;&()!-&!“sources of insight into complex system behavior, 

-.)! -%)&! '2! *+%'%*-/! '$%.8%.4! 3%'$%.! +2,;&'! )(*%&%2.! 7+-5(32rks” AI(&&-%! i! W;/5(G! RXXHp!

O(-C(+! ('! -/9G! RX"QF9! W%4$! (.)! */%5-'(! &*(.-+%2! (&6(*%-//0! ,+%.4! %.&%4$'7;/! (/(5(.'&! '2!

*$-//(.4(!*;++(.'!6-'$3-0&!-.)!*$2%*(&! A](++0!('!-/9G!RX"\FG!-.)! '2! %)(.'%70! '+%44(+&!62%.'&!

AW--&.22'!('!-/9G!RX"QF9!`%&;-/%1-'%2.!'22/&!-+(!-.2'$(+!8(0!(/(5(.'!27!'$%&!'22/,2Z9!

#$(+(!-+(!6/(.'0!27!3(//N)(&%4.()!'22/&!-.)!5('$2)&!-C-%/-,/("HH!-.)!62'(.'%-//0!C(+0!;&(7;/!

'2!,;%/)! 2.G! )(6(.)%.4!2.! '$(! %.'(+/2*;'2+! -.)! &6(*%7%*! &%';-'%2.9! W23(C(+G! .2.(!27! '$(&(!

'(*$.%S;(&! *-.! 32+8! -&! -! &'-.)-/2.(! (/(5(.'9! ?//! +(S;%+(! '2! ,(! *2.*(%C()! -&! 6%(*(&! 27! -!

,+2-)(+!7+-5(32+8!A#+;'.(C0'(!('!-/9G!RX"[F9!#$(0!*-.!,(!6/;44()!%.'2!*2.C(.'%2.-/!6/-..%.4!

2+! 6+2<(*'! 6+2*(&&(&! A72+! %.&'-.*(! '$+2;4$! 32+8&$26&"HT! 2+! *+%'%*-/! .2'(&F! 2+! ,(! ;&()!

2**-&%2.-//0!A72+!%.&'-.*(!'$+2;4$!-;'2.252;&!&';)%(&!2+!+(&(-+*$!6+2<(*'&F9!!

#$(! (Z%&'(.*(! ,;'G! 7%+&'! -.)! 72+(52&'G! '$(! *2..(*'%C%'0! 27! '$2&(! '22/&! -.)! &6-*(&! '$-'!

*2.'+%,;'(!'2!%.*+(-&(!'$(!2+4-.%1-'%2.!-)-6'-,%/%'0!,0!(Z6/2+%.4!'$(!7%(/)!27!62&&%,%/%'%(&!%&!'$(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"HH! =79! $''6&Yqq(*2.-)-6'N'22/,2Z9(;qp! $''6Yqq33395()%-'%2.N6+2<(*'9(;q6/-'72+5q'22/,2Zq'22/,2Z9$'5/! 2+!
$''6Yqq3339)((6;.*(+'-%.'092+4q!N!/-&'!-**(&&()!n;/0!RX"^!
"HT!J-/(862;+!('!-/9!72+!%.&'-.*(!(Z6(+%(.*()!&;*$!(Z6/2+-'2+0!'$%.8%.4!-66+2-*$(&!–!,;%/)%.4!2.!*/%5-'(!6+2<(*'%2.!;&()!-&!$(;+%&'%*!'22/&!
-.)!+2,;&'N)(*%&%2.!7+-5(32+8&!N!%.!'$(!3-'(+!&(*'2+!%.!?;&'+-/%-!AJ-/(862;+!('!-/9G!RX"\p!J-/(862;+G!)(!W--.G!i!]+23.G!RX"[F!9!
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6+(+(S;%&%'(!72+!-!6+2-*'%C(!-)-6'-'%2.9!:'!%&!-,2;'!(.(+4%1%.4!'$(!-*';-/!-.)!*2//(*'%C(!6+-*'%*(!

of future thinking (“prospective”) within the organization by taking time, mobilizing people, 

)()%*-'%.4!+(&2;+*(&!'2!(Z6/2+(!'26%*&!&;*$!-&!'$(! /2.4!'(+5!(C2/;'%2.!27!52,%/%'0!)(5-.)!

,(*-;&(!27!*/%5-'(!*$-.4(!A-&!)2.(!,0!2'$(+!&%5%/-+!%.);&'+%(&!AIc62;(&G!RX"[p!IW_G!RX"RFFG!

'$(!(C2/;'%2.!27!;&(+&!6+(7(+(.*(&!A72+!%.&'-.*(!+(4-+)%.4!*2572+'!&'-.)-+)&F!2+!'$(!(C2/;'%2.!

27! '$(!62&%'%2.%.4!27! '$(!*256-.0! '23-+)&! /2*-/!-;'$2+%'%(&"H[9! K2+(&%4$'!&';)%(&!-,2;'! '$(!

*2.&(S;(.*(&! 27! */%5-'(! *$-.4(! -+(! .(%'$(+! (Z'+-62/-'%2.! 27! 6-&'! '+(.)&! .2+! 4+2;.)/(&&!

7%*'%2.&9!#$(0!*-.!+(/0!2.!'$(!4+23%.4!&*%(.'%7%*!;.)(+&'-.)%.4!27!'$(!*/%5-'(!&0&'(5G!&2*%-/!

C;/.(+-,%/%'%(&!-.)!$23!'$(0!%.'(+-*'9!

](02.)!+-'%2.-/! &*(.-+%2&! '$%&! &$2;/)!6+24+(&&%C(/0!,;%/)!-! &'+2.4!.-++-'%C(! A`-.)(+/%.)(.G!

RX"TFG!-,/(!'2!“grab [the] attention and curiosity” of actors […] containing novelty and surprise 

in directions where the ideas and visions need to be stretched”! A@-&5;&&(.G! RXXTF9! #$(!

*$-//(.4(!%&!'2!5-.-4(!'2!*25,%.(!72+5-/!&*%(.'%7%*!-.)!(*2.25%*!8.23/()4(!3%'$!'$(!(Z%&'%.4!

8.23/()4(! -.)! (Z6(+%(.*(! 27! '$(! *2.'(Z'9! V;+! %.'(+-*'%2.&! 3%'$! EL=K! $-C(! &$23.! $23!

%.)%C%);-/! (Z6(+%5(.'! -.)! 6(+&2.-/! (Z6(+'%&(! %&! (&&(.'%-/! %.! '$(! 26(+-'%2.! 27! '$(! +-%/3-0!

&0&'(59! >C(.! '26N5-.-4(5(.'! C(+0! 27'(.! $-&! -! 7%(/)N(Z6(+%(.*(! %.! '$(! 6-&'9! :.*%)(.'!

7((),-*8&G!(Z6(+%(.*()!&%';-'%2.&!-+(!'$(!'+;(!&;,&'-.*(!27!'$(! %.'(+.-/!8.23/()4(9!W(.*(!

'$(!.(*(&&%'0!27!(5,2)0%.4!'$(!&;,&'-.*(!27!&*%(.'%7%*!8.23/()4(!.2'!2./0!%.!C%+';-/!&%';-'%2.&!

,;'!-/&2!%.!actual cases. The “flesh and floods” of proposed scenarios is critical:!

“Scenarios are flexible means to integrate disparate ideas, thoughts and feelings into 

I'$4,+4)&40"8%,O&J2'R4;4*8&+I%&)'*+%9+&"*;&0%"*4*8&'(&J',,4#$%&(/+/2%,<&!I%&"JJ$4)"+4'*&'(&

*"22"+4R%& ,)%*"24',& 4*& %*84*%%24*8O& ;%R%$'J0%*+& '(& ,')4'P+%)I*4)"$& ,7,+%0,& '2&

)'00/*4+4%,& J2'R4;%,& "*& 40J'2+"*+& $4*N& #%+H%%*& 8%*%2"$& 4;%",& "*;& ,J%)4(4)"+4'*& '(&

+%)I*4)"$&,7,+%0&2%f/42%0%*+,<&!I%7&(')/,&'*&I'H&J%'J$%&/,%&,7,+%0,&+I2'/8I&)'*+%9+P

related storytelling rather than abstract descriptions of requirements.” 1-",0/,,%*O&VZZ]5<&&

YCDY6F@:CD&Cb&!>B&Y>?^!B-a& :!& :@&^C@@:E6B&!C&@B!&F^&!>B&-:i>!&YCDA:!:CD@&!C&KC_B&

bF-!>B-&CD&?A?^!?!:CD&?DA&BYCDCK:Y@&Y?D&>B6^&

O(!$-C(!&((.!%.!'$%&!7%.-/!*$-6'(+!'$-'!EL=K!$-&!-!/2.4!$%&'2+0!27!/2.4!'(+5!'$%.8%.4!

-.)!6/-..%.49!W23(C(+G!'$(!*;++(.'!&%';-'%2.!A52+(!26(.!-.)!*256/(ZF!-.)!'$(!&6(()!-.)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"H[!O(!*-.!72+!(Z-56/(!'$%.4!'2!&*(.-+%2&!'2!(Z6/2+(!&;*$!-&!-!7;';+(!%.!3$%*$! EL=K!J2,%/%'c&!,(*25(&!a Regions’ partner for resilience, 
'$+2;4$!&6(*%7%*!&8%//&!3%'$!$%4$!-))()!C-/;(!&;*$!-&!%.*+(-&()!*-6-*%'0!'2!5-.-4(!*+%&%&G!'2!)(6/20!72+5&!27!-)-6'%C(!5-%.'(.-.*(!2+!'$(!
-,%/%'0!'2!&;662+'!-.)!-)C%&(!+(4%2.&!%.!'$(%+!%.C(&'5(.'!-.)!&(+C%*(!*$2%*(&9!E;*$!-))()!C-/;(!3%//!.2'!,(!)(6/20()!7+25!)-0!'2!)-0G!-.)!
+(S;%+(&!/(-+.%.4!-.)!-.'%*%6-'()!%.C(&'5(.'&9!



"^R!
!

.2C(/'0!27!*/%5-'(!*$-.4(!5-8(! %'!)%77%*;/'!72+!'$(!2+4-.%1-'%2.!'2! %.'(4+-'(!'$%&!'26%*! %.! %'&!

&'+-'(4%*! C%&%2.9! E;*$! -.! %.'(4+-'%2.! %&! -! /2.4! %.'(+(&&(5(.'! 6+2*(&&G! 3$%*$! .(()&! -*'%C(!

&62.&2+&!-.)!-!6/;+-/%'0!27!*256/(5(.'-+0!)(C%*(&9!#$(! *$-//(.4(! %&! '2!4;-+-.'((! '$(+(! %&!

(.2;4$! &6-*(!3%'$%.! '$(!2+4-.%1-'%2.! -.)! %.! '$(! 6;,/%*! )(,-'(! '2! +(7/(*'! 2.! '$(! *2.*+('(!

*2.&(S;(.*(&!27!'$(!2.42%.4!*$-.4(&!-.)!4-'$(+!6(26/(!-+2;.)!'$(59!O$%/(!'$(+(!%&!.2!/-*8!

27! '22/&!-.)!5('$2)2/24%*-/! 7+-5(32+8&! '2! %.%'%-'(! '$%&! +(7/(*'%2.G! '$(%+!;&(! %&! &'%//! /%5%'()9!

W23(C(+G! -&! &25(! &6(*%7%*! (Z-56/(&! &$23! A-&! '$(! *-&(! 27! C(4('-'%2.! 5-.-4(5(.'G! *79!

-66(.)%*(&F!%'!%&!.2'!%562&&%,/(!'2!&('!;6!'$(!+%4$'!*2.)%'%2.&!72+!-!52+(!(Z6/2+-'2+0!-66+2-*$9!!

K+25!-!+(7/(Z%C(!6(+&6(*'%C(G!-&!-!+(&(-+*$(+!3+%'%.4!-!D$I!'$(&%&!%.!(*2.25%*&G!3(!-++%C(!-'!

'$(! (.)! 27! '$%&! )%&&(+'-'%2.! *$-+4()! 3%'$! 52+(! +(&(-+*$! S;(&'%2.&! 72+! (*2.25%&'&! '$-.!

-.&3(+&! 7+25! (*2.25%*&9! :.)(()G! 3(! *$2&(! '2! )()%*-'(! 52&'! 27! 2;+! '%5(! '2! 4-'$(+!

%.72+5-'%2.! -.)! '2! ;.)(+&'-.)! '$(! &0&'(5! 3(! 3(+(! %.'(+(&'()! %.G! %.! 2+)(+! '2! 72+5;/-'(!

+(/(C-.'!S;(&'%2.&9!O(!;.)(+&'22)!'$-'!'$(!7%+&'!&'(6!3-&!'2! %.&'-//!'$(!)(C%*(&!'2!-*';-//0!

5(-&;+(G!52.%'2+G!*256;'(!-.)!&('!;6!)%&*;&&%2.&!-,2;'!3$-'!4(.;%.(/0!*2;.'&9!:&!.2'!'$%&!

6+(*%&(/0!'$(!5-%.&6+%.4!27!(*2.25%*&P!!

O(!5%4$'!8((6! %.!5%.)! '$-'!(*2.25%*&! %&! 7%+&'!-.!(56%+%*-/!)%&*%6/%.(! %.!*$-+4(!27!C-/;%.4G!

-&&(&&%.4G!'+-*%.4!3$-'!*-.!,(!C-/;()!-.)!6+262&(!3-0&!to mobilize and organize “passionate 

interests” A_-'2;+G! RX"Qp! _-'2;+!i! _(6%.-0G! RXXUF9! >*2.25%*&! %&! -/&2! -! 42C(+.-.*(! &*%(.*(!

A=-/-5(!i!_-/;*SG!RXXUF9!:'!*-.!$(/6!'2!52C(!-)-6'-'%2.!2;'&%)(!%'&!.%*$(G!'2!5-8(!%'!-!62/%'%*-/!

*2.*(+.9! O(! )(7(.)! '$-'! %.! '$(! *-&(! 27! -)-6'-'%2.G! -.)! *2.'+-+0! '2! 6+(C%2;&! &%';-'%2.&!

'$+2;4$!W%&'2+0G!3(!)2!.2'!.(()!(*2.25%*&!-&!-!3-0!27!“pursuing objectivity” A#9!J9!D2+'(+G!

"UU[F9!O(!.(()!%'!'2!;+4(!6(26/(!'2!5-8(!2,<(*'%2.&9!:.)(()G!-)-6'-'%2.!$-&!'2!,(!*2..(*'()!

with “hotter” topics. There are for instance lively economic discussions about the role of rail 

%.!/23N*-+,2.!52,%/%'0!&0&'(5&!2+!-,2;'!'$(!7;';+(!27!6;,/%*!&(+C%*(&!-.)!$23!'2!5-.-4(!'$(5!

A(Z9A]%42G!RX"[p!]2..-72;&G!RX"\p!=+21('G!RX"\p!K9!_-+2*$(G!RX"^p!m(5,+%!i!_%,2;+(/G!RX"\FF9!

?)-6'-'%2.!*-.!-.)!&$2;/)!,(!6-+'!27!'$2&(!)(,-'(&9!



!
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!
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!

i%*%2"$&)'*)$/,4'*&

#$(!2,<(*'%C(!27!'$%&!'$(&%&!$-&!,((.!'2!(Z6/2+(!$23!-!/-+4(!2+4-.%1-'%2.!3$%*$!$-&!,((.!

26(+-'%.4!72+!)(*-)(&!3%'$!&'-,/(!*/%5-'%*!*2.)%'%2.&G!%&!'2)-0!'-*8/%.4!'$(!*$-.4(&!%.!*/%5-'(!

)(&*+%,()!,0! &*%(.*(9! :'! $-&! -%5()!,2'$! -'! -.-/01%.4! '$(! &6(*%7%*! *-&(!27! EL=K! –! $23! '$%&!

6-+'%*;/-+! *256-.0! %&! )(-/%.4! 3%'$! *;++(.'! -.)! 7;';+(! *2.&(S;(.*(&! 27! '$%&! 4/2,-/!

6$(.25(.2.!–!-.)!-'!'(&'%.4!'$(!C-/;(!27!-!6-+'%*;/-+!(56%+%*-/!-.)!%.);*'%C(!-66+2-*$!'2!4('!

-!,(''(+!;.)(+&'-.)%.4!27!'$(!%&&;(&!-'!&'-8(!-.)!6+2C%)(!5(-.%.47;/!%.&%4$'&!72+!-)-6'-'%2.9!

V&)2)>-&#(-#(,'"($2#E"%(*5,(E'$,(-#(,'"(45"#,-)2Q(

#$(!*/%5-'(!-.)!+-%/3-0!%.7+-&'+;*';+(&!-+(!'32!*256/(Z!&0&'(5&9!:.C(&'%4-'%.4!$23!'$(0!

%.'(+-*'!-.)!$23!3(!+(6+(&(.'!'$(%+!*2(C2/;'%2.!%&!-!'$(+(72+(!-!'+%*80!'-&89!O(!&-3!'$-'G!7+25!

'$(%+!6(+&6(*'%C(G!&2*%2(*2.25%*!-*'2+&!'(.)!'2!&((!*/%5-'(!*$-.4(!-&!-.!(Z24(.2;&!7-*'2+G!

622+/0!*2..(*'()!'2!'$(%+!52&'!)%+(*'!-.)!6+(&&%.4!*2.*(+.&9!J2&'!-)-6'-'%2.!2,&(+C()!72+!

.23!%&!+(-*'%C(G!72*;&%.4!2.!.2N+(4+('!-)<;&'5(.'&!'2!5;/'%6/(!*$-.4(&9!!

#$(!7%+&'!*$-//(.4(!%&!'$(+(72+(!'2!5-8(!'$(!%56/%*%'!-.)!62'(.'%-/!+(/-'%2.&$%6&!,('3((.!'$(!

+-%/3-0!&0&'(5!-.)!*/%5-'(!*$-.4(!52+(!C%&%,/(G!'2!+(62+'!-,2;'!3(//N%)(.'%7%()!*2..(*'%2.&!

,;'! -/&2! -,2;'! /(&&! -66-+(.'! %.'(+)(6(.)(.*%(&9! :.! 2'$(+! 32+)&G! %'! %&! '2! +(2+4-.%1(! '$(!

+(/-'%2.&$%6&! 3%'$%.! -.! (.+%*$()! &2*%2'(*$.%*-/! &0&'(5G! .23! %.*/;)%.4! .(3! )%5(.&%2.&Y!

(/(5(.'&!–!3(-'$(+!-.)!*/%5-'(!N!3$%*$!;&()!'2!,(!&((.!-&!(Z'(+.-/!7+25!'$(!6(+&6(*'%C(!27!

-.!2+4-.%1-'%2.!/%8(!EL=K!-.)!7;';+(!*$-.4(&!'$-'!3(!*-.G!'2!&25(!(Z'(.'G!-.'%*%6-'(!'$-.8&!

'2!&*%(.'%7%*!6+2<(*'%2.&9!!

O(! 7%.)! $(+(! 3$-'! (.C%+2.5(.'-/! (*2.25%*&! %&! */-&&%*-//0! *2.*(+.()! 3%'$Y! %.'(+.-/%1%.4!

(.C%+2.5(.'-/! 7-*'2+&! -.)! *2.&%)(+%.4! /2.4N'(+5! %&&;(&! in today’s economic decision&9! :.!

2+)(+! '2! -))+(&&! '$2&(! S;(&'%2.&G! (*2.25%*&! ;&;-//0! ;&(! 52)(/&G! %9(9! &%56/%7%()!

+(6+(&(.'-'%2.&! 27! '$(! +(-/%'0G! -.)! )();*'%C(! 5('$2)&! '2! '(&'! )%77(+(.'! 26'%2.&! A]-+)(! i!

D(-+*(G!RX"Qp!K%4;%è+(G!]2%)%.G!i!I%(5(+G!RX"^p!L2+)$-;&G!"UUHp!E5%'$G!RX""p!E'(+.G!RXX[F9!

W23(C(+G!+(4-+)%.4!-)-6'-'%2.!27!%.7+-&'+;*';+(G!'$(!6+2,/(5!-&!%'!%&!52&'!27'(.!&'-'()!%&!&'%//!

'22!C-4;(!72+!-.!(77%*%(.'!(*2.25%*-/!;6'-8(9!O$-'!&$2;/)!3(!*256;'(P!#$(!4/2,-/!*2&'!27!

-)-6'-'%2.!72+!'$(!*256-.0!*256-+()!'2!'$(!*2&'!27!-C2%)()!%56-*'&!2+!'$(!*2&'N,(.(7%'!+-'%2!

27! &6(*%7%*! -)-6'-'%2.! 26'%2.&P! #$(! 26'%2.! C-/;(! 27! 3-%'%.4P! #2! 3$-'! $2+%12.G! 72+! 3$%*$!
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!

%56-*'P!#$(+(!-+(!6/(.'0!27!+(&(-+*$(&!'2!-))+(&&!'$%&!'06(!27!S;(&'%2.&!A(949!A)(!D(+'$;%&G!

W-//(4-''(G!i!_(*2*SG!RX"Xp!I%''+%*$!('!-/9G!RX"[p!J-+8-.)0-G!k-/-++-4-G!i!E-%.1!)(!J;+%('-G!

RX"HFF!,;'G!7+25!3$-'!3(!2,&(+C()G!'$(0!)%)!.2'!-66(-+!&-/%(.'!(.2;4$!'2!277(+!26(+-'%2.-/!

-.&3(+&!'2!'$(!&'-8($2/)(+&!27!-!&6(*%7%*!-)-6'-'%2.!*-&(!-&!EL=K9!

:.!2+)(+!'2!6+2C%)(!-!,(''(+!;.)(+&'-.)%.4!27!'$(!&%';-'%2.!-.)!)()%*-'(!'$(!.(*(&&-+0!'%5(!

'2!72+5;/-'(!5(-.%.47;/!S;(&'%2.&!%.!*2.'(Z'G!3(!$-C(!;.*2.C(.'%2.-//0!6+262&()!'2!*2.);*'!

-.!%.S;%+0!72//23%.4!'$(!6+%.*%6/(&!27!'$(!?*'2+NL('32+8!#$(2+09!̀ (+0!27'(.G!(*2.25%*&!&';)%(&!

-+(!)();*'%C(!6+2*(&&(&!%.'(.)%.4!-'!'(&'%.4!32+8%.4!$062'$(&%&!;&%.4!52)(/&!2+!*2.'+2//()!

(Z6(+%5(.'&9!O(!)(*%)()!$(+(!'2!32+8!-/2.4!3%'$!-.!%.);*'%C(!-66+2-*$G!'2!6+2C%)(!'$(!52+(!

+(/(C-.'!)(&*+%6'%2.!27!'$(!+(-/%'0!%.!2+)(+!'2!5-8(!'$(!52&'!+(/(C-.'!-.)!&-/%(.'!52)(//%.4!

*$2%*(&Y! %9(9! '2! ;.)(+&'-.)! 3$%*$! S;(&'%2.&! 3(! 3-.'! (*2.25%*&! '2! -))+(&&! -.)! 3$%*$!

C-+%-,/(&!-.)!+(/-'%2.&$%6&!-+(!'$(!52&'!5(-.%.47;/!'2!32+8!3%'$9!#$%&!-66+2-*$!-/&2!-//23()!

;&!'2!;.)(+&'-.)!$23!'2!5-8(!6(26/(!%.'(+(&'()!,0!'$(!+(&(-+*$!'$-.8&!'2!(*2.25%*&9!!

:.)(()G!3(!)(7(.)!'$-'G!'2!52C(!72+3-+)!3%'$!-)-6'-'%2.!–!%9(9!'2!'-8(!7;//!*2.&%)(+-'%2.!27!

'$(!*2.&(S;(.*(&!-.)!'-8(!-*'%2.!%.!&6%'(!27!;.*(+'-%.'%(&!-.)!*2.'+2C(+&%(&!–!3(!.(()!.(3!

+(6+(&(.'-'%2.&! 27! '$(! 3$2/(! &0&'(5G! &((.! .2'! -&! -.! %.'(+7-*(! ,('3((.! -.! -;'2.252;&!

*/%5-'(! -.)! -.! -;'2.252;&! %.7+-&'+;*';+(! ,;'! -&! -! *2552.! -&&(5,/-4(! 27! C-+%2;&!

$('(+24(.(2;&! -.)! %.'(+*2..(*'()! *2562.(.'&9! V;+! %.S;%+0! -%5()! -'! 26(.%.4! '$(! ,/-*8!

,2Z(&!27!6+(*2.*(%C()!+(6+(&(.'-'%2.&!'2!)+-7'!&;*$!.(3!52)(/&9!:.)(()G!,($%.)!'$(!%5-4(!

27!*/%5-'(!*$-.4(!-&!-!$2524(.(2;&!2,<(*'G!+(%7%()!'$+2;4$!:D==!+(62+'&G!3(!7%.)!-!)%C(+&%'0!

27! 32+/)C%(3&! *-++%()! ,0! -! 5;/'%)%&*%6/%.-+0! &*%(.'%7%*! 6+-*'%*(! 32+8%.4! 2.! '$(! 5;/'%6/(&!

-&6(*'&!27!-!'+;/0!*256/(Z!6$(.25(.2.9!E%5%/-+/0G!'$(+(!%&!.2!&;*$!organization “with clearly 

)(7%.()!,2+)(+&!-.)!-!*256/('(G!3(//N+2;.)()!%)(.'%'0!'$-'!$-)!,((.!%.&(+'()!%.&%)(!-!&('!

much larger in size” A_-'2;+G!RX"QG!69!H"HF!,;'!-!6/;+-/%'0!27!%.'(+*2..(*'()!-*'2+&!3%'$!'$(%+!

23.!6-&&%2.&G!%.'(+(&'&G!.(()&G!('*9!O$-'!3(!$-)!'2!)2!3-&!'2!7%.)!'$(!-''-*$5(.'!62%.'&G!'2!

+(C(-/!'$(!+(/(C-.'!*2..(*'%2.&!,('3((.!-//!'$(!-*'2+&!*2562&%.4!'$2&(!&0&'(5&!%.!2+)(+!'2!

7%.)!3-0&!'2!%.'(+(&'!'$(5!'2!'$(!%&&;(!27!*/%5-'(!-)-6'-'%2.!A?8+%*$!('!-/9G!"U^^p!_-'2;+G!"UUTF9!

:.!2+)(+!'2!)2!&2G!3(!$-C(!&;**(&&%C(/0!(Z6/2+()!&(C(+-/!&%'(&G!7%+&'!'2!&((!$23!&*%(.'%&'&!-.)!

6(26/(! 32+8%.4! 72+! EL=K! -+(! 6(+*(%C%.4! -.)! ;.)(+&'-.)%.4! '$(! *2.&(S;(.*(&! 27! */%5-'(!

*$-.4(!-.)!3$%*$!72+5!27!-)-6'-'%2.!'$(0!6+252'(9!O(!$-C(!'+%()!'2!+(62+'!,2'$!2.!(Z6/%*%'!
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C%(3&!2.!-)-6'-'%2.!-.)!2.!%56/%*%'!+(-*'%2.&!'2!2.42%.4!*$-.4(&9!#$(.G!3(!&('!;6!-!6+2*(&&!

'2! '(&'! 3$%*$! *256/(5(.'-+0! +(/-'%2.&$%6&! 32;/)! (5(+4(! 3$(.! 72*;&%.4! 2.! -/'(+.-'%C(!

6+26(+'%(&!27!*/%5-'(!*$-.4(!&;*$!-&!-.!%.*+(-&()!C-+%-,%/%'0!-.)!.(3!*/%5-'(!(Z'+(5(&9!]0!

)2%.4!&2G!3(!,2'$!+(62+'()!-,2;'!-)-6'-'%2.!-&!%'!$-66(.&!72+!.23!A%F!-.)!'$(!S;(&'%2.&!'$-'!

*/%5-'(!*$-.4(!5-0!+-%&(!%7!3(!'+0!'2!52C(!,(02.)!'$(!*;++(.'!&'-';&!S;2!A%%F9!!

F5>>$%;()A(,'"(A-29-26#((

#$(!7%+&'!&%'(!3(!&;+C(0()!A=$-6'(+!RFG! %9(9!'$(!&*%(.'%7%*! /%'(+-';+(!-,2;'!*/%5-'(!*$-.4(!

-.)!-)-6'-'%2.G! +(C(-/()!-!C(+0! +%*$G!)%C(+&(!-.)!5;/'%7-*('()!&*%(.*(9!O(! 72;.)!-!&'+2.4!

*2.&(.&;&!'2!62+'+-0!*/%5-'(!*$-.4(!-&!-!6$(.25(.2.!'$-'!S;(&'%2.&!'$(!*/%5-'(!&'-,%/%'0!

(Z6(+%(.*()!%.!+(*(.'!*(.';+%(&9!]-&()!2.!'$%&!*2.&(.&;&!5-.0!&*%(.'%&'&!-+(!*255%''()!'2!

6+2);*(!62/%*0!+(/(C-.'!+(&(-+*$!-.)!'2!6+2C%)(!%.72+5-'%2.!*-6-,/(!27!72&'(+%.4!-)-6'-'%2.!

-*'%2.&9! W23(C(+G! '$(&(! -*'%2.&! -+(! .2'! $-66(.%.4! -&! (77%*%(.'/0! -&! (Z6(*'()9! >&&(.'%-/!

6+26(+'%(&!27!*/%5-'(!*$-.4(!N!%.*/;)%.4!%&&;(&!27!&*-/(G!;.6+(*()(.'()!&6(()G!;.*(+'-%.'%(&G!

-.)!$%4$!&'-8(&!%56-*'&!N!5-8(!'$(!%.'(+7-*(!,('3((.!8.23/()4(!-.)!)(*%&%2.!6+2,/(5-'%*9!

I(6(.)%.4!2.!$23!2.(!6(+*(%C(&!'$2&(!6+26(+'%(&G!-)-6'-'%2.!*-.!'-8(!C(+0!)%77(+(.'!72+5&9!

?**2+)%.4!'2!-!4+23%.4!.;5,(+!27!&*$2/-+&G!3(!-+(!7-*%.4!-!3%*8()!&%';-'%2.!3$%*$!*-//&!72+!-.!

%'(+-'%C(G!/(-+.%.4!-.)!5-0,(!'+-.&72+5-'%C(!72+5!27!-)-6'-'%2.9!W23(C(+G!'$%&!+(-)%.4!%&!.2'!

*2.&(.&;-/G!5-.0!-5,%4;%'%(&! +(5-%.! $23!'2!)(-/!3%'$! '$%&!8.23/()4(G!(&6(*%-//0!3$(.! %'!

+(/-'(&!'2!-.'%*%6-'()G!7;';+(!*$-.4(&9!!

O$(.!3(!/228()!52+(!%.!)(6'$!-'!'$(!'+-.&62+'!&(*'2+G!3(!2,&(+C()!-.!2.42%.4!-.)!)%C(+&(!

;6'-8(!6+2*(&&G!%.%'%-//0!72*;&%.4!2.!'(*$.%*-/!-&6(*'&G!-.)!.23!(.*256-&&%.4!&2*%2(*2.25%*!

)%5(.&%2.&9!`(+0!27'(.!*(.'(+()!2.!3(-'$(+NC;/.(+-,%/%'0G!5-.0!*;++(.'!%.%'%-'%C(&!*2.C(+4(!

'23-+)&! -! .2.N+(4+('G! %.*+(5(.'-/! -66+2-*$! 27! -)-6'-'%2.9! @(4-+)%.4! %.7+-&'+;*';+(G! 3(!

72;.)!-!&%4.%7%*-.'!.;5,(+!27!%.&'%';'%2.-/!-.)!&(*'2+-/!-''(56'&!'2!4('!7-5%/%-+!3%'$!'$%&!'26%*G!

(&6(*%-//0! %.! >;+26(9! :.)(()G! %.7+-&'+;*';+(&! -+(! *+%'%*-/! *2562.(.'&! 27! *2.'(562+-+0!

(*2.25%(&!-.)!-+(!)%+(*'/0!(Z62&()!'2!*/%5-'(!*$-.4(9!W23(C(+G!'$(!/(C(/!27!5-';+%'0!*-.!,(!

C(+0! )%77(+(.'! 7+25! 2.(! 2+4-.%1-'%2.! '2! -.2'$(+9! ?! 4+23%.4! .;5,(+! 27! -;'$2+&! %)(.'%70!

8.23/()4(!5-.-4(5(.'! -.)! '$(! */-+%7%*-'%2.! 27! 42C(+.-.*(! -&! 8(0! %&&;(&! '2! 6+24+(&&! 2.!

-)-6'-'%2.9!
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#$(+(!-+(!5;/'%6/(!6(+&6(*'%C(&!'2!)(&*+%,(!'$(!%56-*'!27!*/%5-'(!*$-.4(!3%'$!)%77(+(.'!72*;&(&!

-.)!*2(Z%&'%.4!C%(3&!2.!3$-'!-)-6'-'%2.!&$2;/)!,(9!#$(!-66+2-*$!6+(&(.'%.4!-)-6'-'%2.!-&!-.!

%'(+-'%C(G!/(-+.%.4!6+2*(&&!'2!-))+(&&!*/%5-'(!*$-.4(!-&!-!3%*8()!6+2,/(5G!%&!C(+0!6+25%&%.4!

,;'!.2'!*2.&(.&;-//0!&$-+()!,0!-*'2+&9!!

?'!EL=K!A=$-6'(+!QFG!3(!72;.)!'+-*(&!27!-!7%+&'!&%4.%7%*-.'!-''(56'!'2!-))+(&&!'$(!-)-6'-'%2.!

*$-//(.4(!%.!RX""!'$+2;4$!-!'+-.&C(+&-/!6+2<(*'!,;'!3%'$!/%5%'()!&;**(&&9!#$%&!6+2<(*'!+(C(-/()!

'$-'!%'!*-.!,(!)%77%*;/'!'2!%.'(+(&'!6(26/(!N!%.*/;)%.4!'$(!'26!5-.-4(5(.'!N!3%'$%.!'$(!*256-.0!

'2!'$%&!(5(+4(.'!%&&;(9!?)-6'-'%2.!*-.!$-+)/0!,(!-!*(.'+-/%1()G!“2.(!&$2'”!6+2*(&&9!

#$(!'%5%)!*2.'+%,;'%2.!27!EL=K!'2!'$(!L-'%2.-/!-)-6'-'%2.!6/-.!$-&!$%4$/%4$'()!'$(!)%77%*;/'%(&!

27!'$(!-)-6'-'%2.!(Z(+*%&(9!:)(.'%70%.4!'$(!.2+5&!-.)!&'-.)-+)&!62'(.'%-//0!-77(*'()!,0!*/%5-'(!

*$-.4(!72+!%.&'-.*(!%&!*256/%*-'()9!#$(!+-%/3-0!&0&'(5!%&!*256/(ZG!3%'$!'$2;&-.)&!27!72+5-/!

-.)! %.72+5-/! 6+2*();+(&G! &25(! )(7%.()! -'! '$(! >B! /(C(/9! @(C%(3%.4! '$(5! %&! -! $(-C0! -.)!

)(5-.)%.4! (772+'9! E%5%/-+/0G! '$(! C;/.(+-,%/%'0! 27! '$(! %.7+-&'+;*';+(! %&! S;%'(! 3(//! 8.23.! ,0!

+-%/3-0!(Z6(+'&!,;'!$-&!.(C(+!,((.!*2.&2/%)-'()!%.!-!*256+($(.&%C(!-&&(&&5(.'9!=2.);*'%.4!

&;*$!-.!-&&(&&5(.'!32;/)!,(!62&&%,/(!,;'!32;/)!)(5-.)!-!/-+4(!-52;.'!27!+(&2;+*(&!'$-'!

'$(!*256-.0!*$2&(!'2!)()%*-'(!'2!'26%*&!'$-'!-66(-+!-&!52+(!&-/%(.'9!!

]-&()! 2.! '$%&! 2,&(+C-'%2.! EL=K! E;&'-%.-,%/%'0! I(6-+'5(.'! $-&! '+%()! -.2'$(+! -66+2-*$G!

*(.'(+()!2.!-.!%56+2C()!5-.-4(5(.'!27!'$(!+(/-'%2.&$%6&!,('3((.!+-%/3-0&!26(+-'%2.&!-.)!

'$(!3(-'$(+!%.!2+)(+!'2!4('!+(-)0!'2!-)<;&'!-&!(77%*%(.'/0!-&!62&&%,/(!'2!*$-.4(&!-.)!&2!'2!8((6!

*2.'+2/9! EL=K! -)-6'-'%2.! 62/%*0! *2.'+%,;'(&! '$(+(72+(! ,2'$! '2! -! +%&8! 5-.-4(5(.'! -.)! '2!

6(+72+5-.*(!26'%5%1-'%2.9!?**2+)%.4!'2!'$%&!*2+62+-'(!)%&*2;+&(G!-)-6'-'%2.!%&!-/&2!-!62&&%,/(!

)+%C(+! 72+! '(*$.%*-/! -.)! 2+4-.%1-'%2.-/! %..2C-'%2.&9! ?! 6/;+-/%'0! 27! ,2''25N;6! -)-6'-'%2.!

%.%'%-'%C(&G!*25%.4!7+25!&(*'2+-/!(Z6(+'&!'$+2;4$! '$(!2+4-.%1-'%2.G!&$-+(!'$%&!6(+72+5-.*(N

*(.'(+()! -66+2-*$9! W23(C(+G! ,(02.)! '$2&(! 6(26/(! &'+2.4/0! *255%''()! '2! '$(! '26%*G! '$(!

*2.&(S;(.*(&!27!*/%5-'(!*$-.4(!+(5-%.!-!*2.*(+.!,;'!.2'!-!&'+-'(4%*!6+%2+%'0!72+!'$(!*256-.09!

O$(.!6-0%.4!)((6(+!-''(.'%2.!'2!EL=K!)-%/0!26(+-'%2.&!A=$-6'(+!HFG!3(!72;.)!'$-'!/2*-//0G!'$(!

%.'(+)(6(.)(.*%(&!,('3((.!+-%/3-0!-.)!*/%5-'(!-+(!(Z6(+%(.*()!)-%/09!EL=K!/2*-/!(Z(*;'%C(&!

)2!.2'!%4.2+(!2.42%.4!(C2/;'%2.&!-.)!-+(!-/+(-)0!-)-6'%.49!W23(C(+G!'$%&!-)-6'-'%2.!%&!52&'/0!

+(-*'%C(G!-;'2.252;&!-.)!27'(.!%56/%*%'9!V;+!%.'(+C%(3((&!)2!'-/8!-,2;'!-)-6'-'%2.!'2!4/2,-/!
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*$-.4(&G! '$(0! <;&'! +(-*'! '2! -)<;&'! '$(%+! 6+-*'%*(&! -.)! +(&62.)! '2! '$(! 5;/'%6/(! C%&%,/(!

52)%7%*-'%2.&!%.!'$(%+!(.C%+2.5(.'9!!

:.!-.!2+4-.%1-'%2.!&;*$!-&!EL=KG!'$(+(!-+(!'+-*(&!27!%.%'%-'%C(&!)%+(*'()!'2!-)-6'-'%2.!%.!5-.0!

6/-*(&9!J2&'!27!'$(!'%5(G!-)-6'-'%2.!5(-&;+(&!+(5-%.!-*'%2.&!'2!8((6!*2.'+2/!2.!'$(!&0&'(5G!

5-.-4(!+%&8&!-.)!26'%5%1(!%'&!6(+72+5-.*(9!#$(0!-+(!&'%//!.2'!'+%C%-/9!D(26/(!-.)!6/-*(&!%.C2/C()!

%.!-)-6'-'%2.!-+(!.2'!-/3-0&!3(//!*2..(*'()9!#$(+(!%&!(&6(*%-//0!/%''/(!%.'(+-*'%2.!2.!*/%5-'(!

%&&;(&! ,('3((.! &$2+'N'(+5! *2.*(+.&! -.)! /2.4N'(+5! &'+-'(4%*! '$%.8%.4G! ,('3((.! 2.N7%(/)!

26(+-'%2.-/!6+2,/(5&!-.)!&'+;*';+%.4!*$2%*(&!27!'$(!*256-.09!:.'(+C%(3()!&'-8($2/)(+&!&((5!

+(/-'%C(/0!*2.7%)(.'!%.!'$(%+!*2//(*'%C(!-,%/%'0!'2!)(-/!3%'$!'$(!*2.&(S;(.*(&!27!*/%5-'(!*$-.4(G!

(&6(*%-//0!'$+2;4$!'(*$.%*-/!&2/;'%2.&9!L2.('$(/(&&G!3(!$-C(!2./0!C(+0!/%5%'()!(C%)(.*(!'$-'!

'$(!52&'!'+-.&72+5-'%C(!-&6(*'&!27!*/%5-'(!*$-.4(!-+(!-*';-//0!*2.&%)(+()9!!

O(!5-)(! '$(! $062'$(&%&! '$-'! -))%'%2.-/! 6+26(+'%(&! 27! */%5-'(! *$-.4(! /(&&! 5(.'%2.()! ,0!

-*'2+&! 5-0! /(-)! '2! '+-.&72+5-'%2.&! '$-'! -+(! 52+(! )%&+;6'%C(! 72+! '$(! 2+4-.%1-'%2.9! O(!

2+4-.%1()! -.! (Z6(+%5(.'-/! 32+8&$26! '2! '(&'! -.! (Z6/2+-'2+0! -66+2-*$! '2! S;(&'%2.! '$(!

%56/%*-'%2.&!27!-.!%.*+(-&()!3(-'$(+!C-+%-,%/%'0!-.)!;.6+(*()(.'()!(Z'+(5(!(C(.'&!A=$-6'(+!

TF9!V;+!42-/!3-&!'2!)+-3!-//!'$(!62&&%,/(!*2.&(S;(.*(&!of climate change through “what could 

go wrong if” questions. The process shifted the focus on complementary adaptation 

*$-//(.4(&!7+25!)-%/0!5-.-4(5(.'!6+-*'%*(&!A(949!2.!C(4('-'%2.!5-.-4(5(.'G!5-%.'(.-.*(!

6/-..%.4FG! '2! *2+62+-'(! 62/%*%(&! A(949! '+-%.! *-.*(//-'%2.! 62/%*%(&F! -.)! &'+-'(4%*! *$2%*(&! A(949!

/2.4N'(+5!%.C(&'5(.'&F9!#$(!32+8&$26!-/&2!+(C(-/()!'$-'!3$2!&$2;/)!'-*8/(!'$(!*$-//(.4(&!

-.)!$23!27'(.!+(5-%.()!;.*/(-+9!:'!+-%&()!7;.)-5(.'-/!42C(+.-.*(!S;(&'%2.&!+(4-+)%.4!+%&8!

-.)!+(&62.&%,%/%'%(&!)%&'+%,;'%2.9!?&!'$(!)%&*;&&%2.!6+24+(&&()G!%'!52C()!7+25!EL=KN*(.'(+()!

'26%*&!'23-+)&!,%44(+!&2*%-/!*2.*(+.&!+(4-+)%.4!+%&8!*;/';+(G!52,%/%'0!-.)!'+-C(/!(Z6(*'-'%2.&!

-.)!$-,%'&9!O(!&$23()!'$-'! '$(+(!3-&!.2!2.(N,(&'!-)-6'-'%2.! +(&62.&(!,;'!-!6/;+-/%'0!27!

62&&%,/(!-''%';)(&!52+(!2+!/(&&!%.'(+(&'%.4!+(4-+)%.4!3$%*$!(.'%'0!3-&!*2.&%)(+%.4!'$(59!>C(.!

3%'$%.! -! &%.4/(! 2+4-.%1-'%2.! /%8(! EL=KG! -)-6'-'%2.! 5-0! 5(-.! )%77(+(.'! '$%.4&! 7+25! '$(!

6(+&6(*'%C(!-.!-&&('!5-.-4(+G!72+!,+-.*$(&!26(+-'%.4!*255(+*%-/!&(+C%*(&!%.!-.!26(.!5-+8('!

A/%8(!#k`!2+!7+(%4$'!EL=KF!2+!72+!,+-.*$(&!26(+-'%.4!&(+C%*(&!%.!'$(!6+2*(&&!27!,(%.4!/%,(+-/%1()!

A/%8(! +(4%2.-/! '+-77%*! %.! K+-.*(! *;++(.'/0F9! O$%*$! -)-6'-'%2.! %&! ,(''(+! 7+25! -! &2*%('-/!

6(+&6(*'%C(!%&!&'%//!-.!26(.N%.'(++24-'%2.9!!
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E2*%2(*2.25%*! -*'2+&! 3%//! $-66%/0! %4.2+(! '$(! %56/%*-'%2.&! 27! '$(! &*%(.'%7%*! %.72+5-'%2.! 2.!

*/%5-'(!%56-*'&!;.'%/!'$(!C(+0!525(.'!%.!3$%*$!'$(&(!%56-*'&!3%//!$%'!'$(59!?'!'$-'!525(.'G!

%'!3%//!,(!'22!/-'(!72+!-)-6'-'%2.9!#2!,+%.4!'$(%+!-''(.'%2.!2.!'$%&!%&&;(G!'2!5-8(!%'!+(/(C-.'!72+!

'$(5G!%'!%&!.(*(&&-+0!'2!7%.)!&'+-'(4%(&!27!%.'(+(&&(5(.'!'$-'!+(C(-/!$23!$2'!'$(!'26%*!*-.!,(G!

3$0! %'! %&! -! '+;/0! &'+-'(4%*-/! -.)! 62/%'%*-/! %&&;(9! #$(! *$-//(.4(&! (C2/C(! 7+25! -)<;&'%.4! '2!

6+24+(&&%C(!*$-.4(&!'2!)(-/%.4!3%'$!-!*2.'(Z'!27!;.*(+'-%.'0G!62'(.'%-/!;.6+(*()(.'()!(C(.'&!

-.)!62&&%,/(!,+(-8'$+2;4$&9!!

:.! '$(! 7%.-/! *$-6'(+!27! '$%&!)%&&(+'-'%2.! A=$-6'(+![FG!3(!32.)(+()!$23!'2! +(*2..(*'! '$2&(!

2,&(+C-'%2.&!'2!52+(!4(.(+-/!+(7/(*'%2.&!-,2;'!&'+-'(4%*!)(*%&%2.&!-.)!'$(!/2.4!'(+59!_2.4N

'(+5!'$%.8%.4!(Z%&'&!-'!EL=KG!,;'!&'+;*';+%.4!'26%*&!'-8(&!'%5(!'2!(5(+4(!-.)!6(+*2/-'(!%.!'$(!

2+4-.%1-'%2.9!=/%5-'(!*$-.4(!&'%//!-66(-+&!-&!-!+(/-'%C(/0!.(3!-.)!(Z'(+.-/!%&&;(9!O(!2,&(+C()!

'$+2;4$2;'! 2;+! %.S;%+0! $23! &25(! 6(26/(G! 3%'$%.! '$(! 2+4-.%1-'%2.! 3(+(! 32+8%.4! '2!

5-%.&'+(-5!'$(!'26%*!-52.4!EL=K!*2.*(+.&9!O(!(Z6/-%.()!$23!'$(&(!6(26/(!-*';-//0!7-*(!-!

'32N72/)!*$-//(.4(9!V.!'$(!2.(!$-.)G!'$(0!&'+;44/(!'2!)(52.&'+-'(!$23!-)-6'-'%2.!5-0!,(!

aligned with SNCF’s *;++(.'!6+%2+%'%(&9!V.!'$(!2'$(+!$-.)G!'$(0!.(()!'2!6+(&(+C(!(.2;4$!+225!

72+! -.! 26(.! -.)! 6+2&6(*'%C(! '$%.8%.4! -,2;'! '$(! 62&&%,/(! “out of the box” %56/%*-'%2.&! 27!

*/%5-'(!*$-.4(9!#$(!%&&;(!-'!&'-8(!%&!'2!(.*2;+-4(!'$(!2+4-.%1-'%2.!'2!'-8(!%.!*2.&%)(+-'%2.!

'$(!.(*(&&-+0!'+-.&72+5-'%2.&9!D+252'(+&!27!-)-6'-'%2.!.(()!*2.&%&'(.'!-+4;5(.'&!'2!5(('!

'$2&(!*$-//(.4(&9!O(!$-C(!)(7(.)()!'$-'!(*2.25%*&!*-.!&%4.%7%*-.'/0!*2.'+%,;'(!'2!277(+!&;*$!

%.&%4$'&!6+2C%)()!'$-'!3(!-+(!-,/(!'2!72+5;/-'(!'$(!+(/(C-.'!S;(&'%2.&9!!

?)-6'-'%2.!%&!.2'!<;&'!-,2;'!5-.-4%.4!+%&8&!-.)!6(+72+5-.*(!'2!4;-+-.'((!,;&%.(&&!*2.'%.;%'0!

%.!&6%'(!27!*$-.4(&!%.!*/%5-'(!,;'!-/&2!-,2;'!*2.&%)(+%.4!'$(!.(*(&&-+0!'+-.&72+5-'%2.&!'$-'!

-.! 2+4-.%1-'%2.! *-.! 6-+'%-//0! -.'%*%6-'(G! +(%.C(.'%.4! %'&(/7! %.! -! 32+/)! &%4.%7%*-.'/0! )%77(+(.'!

,(*-;&(!27!*/%5-'(!*$-.4(9!?)-6'-'%2.! %&!-! &'+-'(4%*!,('9!#$(!*$-//(.4(!72+! %'&!6+252'(+&! %&!

'$(+(72+(! .2'! 2./0! '2! )(&%4.! */(-+! -)-6'-'%2.! 6-'$3-0&! ,;'! -/&2! '2! 6+2C%)(! +225! 72+!

)(C(/26%.4!-)-6'%C(!*-6-*%'0!'$+2;4$!(Z6/2+-'%2.G!/(-+.%.4!-.)!(Z6(+%5(.'-'%2.9!`-/;%.4!'$%&!

-&6(*'!%.!(*2.25%*!'(+5&!-.)!)()%*-'%.4!(.2;4$!+(&2;+*(&!'2!&;*$!&2*%2(*2.25%*!72+(&%4$'!%&!

-!*+%'%*-/!*$-//(.4(!'2)-09!!

#$(! (5(+4%.4!.-++-'%C(! ,;%/'! '2! 6+(&(.'! EL=K! -&! -! *256('%'%C(! -.)! %..2C-'%C(! 7%+5! %.! '$(!

liberalized market defines the “performance” in a way!'$-'!%&!'22!.-++23!'2!6+26(+/0!%.*/;)(!

-)-6'-'%2.9!?))+(&&%.4!-)-6'-'%2.!%&!-/&2!6-0%.4!-''(.'%2.!'2!*256/(5(.'-+0!)%5(.&%2.&!'$-'!
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*2.'+%,;'(!'2!-!*(+'-%.!C%&%2.!27!3$-'!%&!-.!-)-6'()!(*2.2509!#$(+(!%&!52+(!'$-.!2.(!62&&%,/(!

72+5!27!-)-6'-'%2.!-.)! '$%&!C%&%2.!$-&! '2!,(!)(7%.()!-.)!)%&*;&&()9!K2+!(Z-56/(G!-! +2,;&'!

+-%/3-0!.('32+8!3%'$!+();.)-.'!+2;'(&!-.)!(77%*%(.'!*22+)%.-'%2.!5(*$-.%&5&!5%4$'!,(!2.(!

26'%2.9!?! '2'-//0!)%77(+(.'!-/'(+.-'%C(!5%4$'!,(!-!5;/'%52)-/G!C(+0! 7/(Z%,/(!52,%/%'0! &0&'(5!

-**(6'%.4!)%&+;6'%2.!,;'!,(''%.4!2.!&'+2.4!*+%&%&!5-.-4(5(.'!-,%/%'%(&!'2!/%5%'!)-5-4(&!-.)!

+(*2C(+!S;%*8/09!#$(!*2&'&!,;'!-/&2!3$2!,(-+!'$(5!-.)!3$2!-+(!'$(!5-%.!,(.(7%*%-+%(&!C-+0!-!

/2'!7+25!2.(!-66+2-*$!'2!-.2'$(+9!#$(!&8%//&!-.)!%.&'%';'%2.-/!-++-.4(5(.'&!'2!%56/(5(.'!2.(!

26'%2.!2+!'$(!2'$(+!-+(!-/&2!C(+0!)%77(+(.'G!6;,/%*!-;'$2+%'%(&!-.)!'$(!%.7+-&'+;*';+(!5-.-4(+&!

,(%.4!'$(!5-%.!6/-0(+&!%.!'$(!7%+&'!26'%2.!3$%/(!6+%C-'(!52,%/%'0!6+2C%)(+&!'-8(!;6!%.!'$(!&(*2.)!

2.(9!O(!&((! '$+2;4$! '$%&!+2;4$!(Z-56/(! '$-'!-)-6'-'%2.!*-..2'!,(!-))+(&&()!2./0!-'! '$(!

6+2<(*'! /(C(/G! %'! %&!-!&0&'(5%*!*2.*(+.!-.)!*25(&!3%'$!5-.0!%.'(++(/-'()!*2&'&!-.)!,(.(7%'&!

3$%*$!*-//!72+!-!*2//(*'%C(!.(42'%-'%2.!27!-)-6'-'%2.!*$2%*(&9!#$(!*;++(.'!-66+2-*$!/%5%'()!'2!

(Z6(+'&!-.)!&6(*%7%*! '(*$.%*-/!6+2,/(5&!6+(C(.'! '$%&!.(*(&&-+0!62/%'%1-'%2.!,2'$!3%'$%.! '$(!

*256-.0!-.)!%.!'$(!6;,/%*!)(,-'(9!>*2.25%*&!&(+C(&!-)-6'-'%2.!3$(.!%'!*2.'+%,;'(&!'2!;./2*8!

'$%&!&%';-'%2.9 

=5,3))I#($29(A5,5%"(%"#"$%&'"#(

]-&()!2.!'$(&(!*2.*/;)%.4!+(5-+8&!3(!%)(.'%70!*256/(5(.'-+0!+(&(-+*$!6-'$&!'2!,;%/)!2.!

'$%&!32+8Y!

#$(+(! %&! 7%+&'! -.! ;+4(.'! .(()! '2! *$-//(.4(! *;++(.'! ;6'-8(! 27! '$(! *2.&(S;(.*(&! 27! */%5-'(!

*$-.4(!2.!&2*%2(*2.25%*!&0&'(5&!-.)!'2!6+2C%)(!&2;.)!(Z-56/(&!27!6/-;&%,/(!&*(.-+%2&!'$-'!

exceed current models’ boundaries. ActionN+(&(-+*$! *-.! *2.'+%,;'(! '2! 72&'(+! -)-6'%C(!

*-6-*%'0! '$+2;4$! *2//(*'%C(!(Z6/2+-'2+0! 72+(&%4$'!(Z(+*%&(&9!O(!*2;/)! 72+! %.&'-.*(!2+4-.%1(!

32+8&$26&!-&!'$(!2.(!3(!$(/)!%.!J2.'6(//%(+!A=$-6'(+!TF!,;'!(5,())()!%.!+(-/N/%7(!)(*%&%2.!

6+2*(&&(&!N!-&!%'!$-&!-/+(-)0!,((.!)2.(!%.!2'$(+!&(*'2+&!AJ-/(862;+!('!-/9G!RX"\F!–!-.)!26(.!

'2!2'$(+!-*'2+&!'$-.!EL=K9!#$%&!%&!-.!%.'(+)%&*%6/%.-+0!'-&8!-&!%'!%56/%(&! '2!-+'%*;/-'(!*/%5-'(!

%.6;'&!-,2;'!6$0&%*-/!*$-.4(&!3%'$!&2*%2(*2.25%*!52)(/&!A(949!.(3!6+2<(*'%2.!27!52,%/%'0N

.(()&F!'2!)(&*+%,(!62&&%,/(!*2.&(S;(.*(&!27!'$(&(!*$-.4(&!-.)!-)-6'-'%2.&9!!

?)-6'%.4!*-6-*%'0!-.)!7/(Z%,%/%'0!-66(-+()!-&!(&&(.'%-/!*2562.(.'&!'2!52C(!7+25!(Z6/2+-'%2.!

'2! -*';-/! *2.&%)(+-'%2.! 27! '$%&! &%';-'%2.! 27! )((6! ;.*(+'-%.'0! -.)! C-+%-,%/%'09! W23(C(+G!3(!

2,&(+C()!'$-'!'$(0!5%4$'!,(!)%77%*;/'!'2!<;&'%70!3%'$%.!'$(!*;++(.'!5-.-4(5(.'!7+-5(32+8&!
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!

72*;&()!2.!&$2+'N'(+5!*2&'N(77%*%(.*09!];%/)%.4!+2,;&'!6(+72+5-.*(!(C-/;-'%2.!52)(/&!-,/(!'2!

*2.&%)(+!-/'(+.-'%C(!*+%'(+%-! %&!&'%//!-.!2.42%.4!'-&8!72+!+(&(-+*$(+&! %.!5-.-4(5(.'!&*%(.*(9!

#$(!%&&;(!-'!&'-8(!%'!'2!,(!-,/(!'2!C-/;(!/2.4N'(+5!-)-6'-'%2.!,(.(7%'&!27!*;++(.'!%.C(&'5(.'&!

%.! -*'%2.&! &;*$! -&! /(-+.%.4! 2+! (Z6(+%5(.'&! 3%'$! 622+! %55()%-'(! +(';+.&9! ?)-6'-'%2.! 27!

52,%/%'0!&0&'(5&!,(%.4!-/&2!-!5-''(+!27!6;,/%*!62/%*%(&G!'$%&!%&!-!*$-//(.4(!72+!62/%'%*-/!&*%(.*(!

(or sociology of public action) as well, especially in a context of “managerialization” of public!

62/%*%(&!A?44(+%!i!_-,-';'G!RX"Hp!](1(&!i!J;&&(/%.G!RX"Tp!_-&*2;5(&!i!E%5-+)G!RX""F9!!

K%.-//0G!3(!%)(.'%7%()!'$(!(C2/;'%2.!-.)!*/-+%7%*-'%2.!27!+%&8&!-.)!+(&62.&%,%/%'%(&!)%&'+%,;'%2.!-&!

-!*+%'%*-/!%&&;(!72+!-)-6'-'%2.9!?.-/01%.4!5;/'%6/(!26'%2.&!27!)%&'+%,;'%2.!-.)!'$(%+!%56-*'!72+!

)%77(+(.'!-*'2+&!–! %.*/;)%.4! %.! '(+5&!27! &2*%-/N*2&'&!-.)!,(.(7%'&!–! %&!-.!(5(+4%.4! +(&(-+*$!

'26%*9! :'! %&! (C(.! 52+(! +(/(C-.'! %.! &(*'2+&! –! &;*$! -&! '+-.&62+'-'%2.! –! 3$%*$! -+(! *;++(.'/0!

(Z6(+%(.*%.4!&'+2.4!(C2/;'%2.&!%.!+(4;/-'%2.!-.)!5-+8('!*2.7%4;+-'%2.9!O(!'$(+(72+(!72//23!

V,(+/-*8!-.)!L(;5w+8(+!3$(.!'$(0!&-0!'$-'!%.&'%';'%onal economics “can contribute to the 

evolving agenda of climate adaptation” and provide meaningful inputs to address these 

S;(&'%2.&!AV,(+/-*8!i!L(;5w+8(+G!RX"QF9!!

?.0!27!'$(&(!7;+'$(+!-.-/0&(&!32;/)!,(!27!/%''/(!;&(!%7!'$(0!)2!.2'!7(()!-!)(,-'-,/(!C%&%2.!27!

'$(! %.7+-&'+;*';+(!3(!.(()! %.!-!32+/)!3%'$!*/%5-'(!*$-.4(9!?&! /2.4!-&! '$(+(! %&! .2!-*'2+!2+!

*2.&'%';(.*0!'-8%.4!'$(&(!2;'/228&!-&!*(.'+-/!7(-';+(&!27!-!6+2<(*'!-.)!.-++-'%C(G!'$(!$%0%&$#

:&(!%&!/%8(/0!'2!+(5-%.!;.*$-//(.4()9!](*-;&(!27!'$(!3-0!'$%.4&!-+(!-++-.4()!–!-&!'$(!7;';+(!

%&! &((.G!-&!6(+72+5-.*(! %&!5(-&;+()G!-&!*2&'&!-.)!+(&62.&%,%/%'%(&!-+(!)%&'+%,;'()! N!3-%'%.4!

&((5&!'2!,(!'$(!6+%C%/(4()!26'%2.9!=/%5-'(!*$-.4(!%&!&'%//!6(+*(%C()!-&!-.!(Z24(.2;&G!)%&'-.'!

-.)! (/;&%C(! 6$(.25(.2.9! #$%&! %&! -! 6-+-)2Z! &%.*(! 3(! $-C(! &'-+'()! '2! (Z6(+%(.*(! %'&!

*2.&(S;(.*(&9!W23(C(+G!3(!&'%//!.(()! '2!*2..(*'! '$(!)2'&!,('3((.!2;+!-5,%'%2.&! 72+! '$(!

7;';+(! -.)! %.!3$%*$! *2.)%'%2.&! '$(0!3%//! $-C(! '2!,(! -*$%(C()9!O(!.(()! '2!5-8(! &(.&(!27!

*/%5-'(! 6+2<(*'%2.&! -.)! C;/.(+-,%/%'0! -&&(&&5(.'&G! '2! +(C(-/! ;.)(+/0%.4! %.'(+)(6(.)(.*%(&!

-.)!'2!(/;*%)-'(!3$%*$!27!'$(5!-+(!*+%'%*-/!72+!-!&0&'(5!–!,(%.4!EL=K!2+!-!+(4%2.-/!52,%/%'0!

&0&'(5!–!'2!26(+-'(!%.!'$%&!32+/)9!:.!2+)(+!'2!)2!&2G!&*%(.*(!%&!6+2,-,/0!.2'!'$(!2./0!+(/(C-.'!

6+-*'%*(!–!)(&%4.!2+!-+'!72+!%.&'-.*(!5%4$'!,(!C(+0!$(/67;/!-&!3(//9!

#$(! '(+5! “adaptation”! %&! 5%&/(-)%.4! ,(*-;&(! 2+4-.%1-'%2.&! -+(! -)-6'%C(! ,0! .-';+(p! '$(0!

6+24+(&&%C(/0!(C2/C(!'2!-)<;&'!'2!'$(%+!(.C%+2.5(.'9!#$(%+!(&&(.*(!%&!'2!5-.-4(!'$(!'(.&%2.!

,('3((.!*2.&'+-%.'&G!+(&2;+*(&!-.)!'$(%+!raison d’être9!=/%5-'(!*$-.4(!*25(&!3%'$!-!3-C(!27!
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)%&+;6'%C(! *$-.4(&! '$-'! *-.! ,/23! -3-0! -//! '$(! 3(//N8.23.! '(+5&! 27! '$%&! (S;-'%2.9! #$(!

-)-6'-'%2.!*$-//(.4(!%&!'$(+(72+(!'2!-**(6'!'$-'!'$(+(!5%4$'!,(!.2!“.2+5-/”!-.052+(!A"(#"3;#

"(,<04X9!#$%&!32;/)! /(-)!'2!6;'!,-*8! %.'2!6/-0!3$-'!3-&!7%+5/0!&'-,%/%1()Y! %)(.'%'0G!*;/';+(&!

(for instance engineers’ culture), -.)!)(7%.%'%2.!27!(Z*(//(.*(!2+!6+24+(&&9!=256+25%&(&!3$%*$!

$-)!,((.!.(42'%-'()!.2!/2.4(+!$2/)9!L(C(+'$(/(&&G!72+!2.(!27!'$(!7%+&'!'%5(&G!3(!*-.!-.'%*%6-'(!

'$(&(!(C2/;'%2.&!-.)!4('!6+(6-+()!6+2C%)%.4!3(!-/&2!-**(6'!'$-'!'$(!%.72+5-'%2.!3(!$-C(!$-&!

&6(*%7%*!6+26(+'%(&9!:'!%&!.2'!-'!-//!-!6+2/2.4-'%2.!27!6-&'!'+(.)&p!%'!%&!.2'!-!7%*'%2.!2+!-!7;';+(!

4;(&&!(%'$(+9!:'!%&!-!6+2,-,%/%&'%*!(.&(5,/(!27!)2*;5(.'()!6+2<(*'%2.&!,-&()!2.!-!+%*$!A(C(.!

%.*256/('(F!;.)(+&'-.)%.4!27!'$(!5(*$-.%&5&!-'!32+89!#$%&!5%4$'!*2.&'%';'(G!72+!5-.0!-*'2+&G!

-!*24.%'%C(!,+(-8"H\9! !I+-3%.4!'$(!*2.&(S;(.*(&!27!'$%&!,+(-8!+(S;%+(&!.(3!&8%//&G!-''%';)(&!

-.)!+(6+(&(.'-'%2.&"H^9!

:.!2+)(+!'2!-*$%(C(!'$-'G!3(!3%//!6+2,-,/0!.(()G!(C(.!,(72+(!-)-6'-'%2.!&6(*%-/%&'&!2+!*/%5-'(!

&(+C%*(&G!6(26/(!-,/(!'2!&$2;/)(+G!(5,2)0!-.)!5-8(!C%&%,/(!'$(!*2.&(S;(.*(&!27!'$(!+%&8&!-.)!

opportunities associated with these “outsideN'$(Nbox challenges”. We will also need people 

-,/(!'2!)(52.&'+-'(!–!'$+2;4$!'$(%+!(Z6(+%(.*(!–!'$-'!%'!%&!62&&%,/(!'2!'-*8/(!&;*$!*$-//(.4(&!

3%'$!-.!-)-6'()!5%.)&('9!?&!&;*$G!*/%5-'(!*$-.4(!4(.(+-/%1(&!-!*2.'(Z'!3$%*$!-!7(3!-*'2+&!%.!

charge of “major risk&” or “radical innovation” have already known for -!3$%/(!Ak2)-+)G!W(.+0G!

_-4-)(*G!i!J%*$(/Nj(+<-.G!RXXRp!_-4-)(*G!"U^"p!#-/(,G!RXX^F9!#$(!(Z6(+%(.*(!27!'$(&(!72+5(+!

+%&8&!&$23&!$23!)%77%*;/'!%'!*2;/)!,(!'2!-**(6'!'$(5"HU!A_-4-)(*G!RX"TF9!!

#$(!6+%2+%'0!%&!'$(+(72+(!'2!/(-+.!$23!'2!)(-/!3%'$!;.*(+'-%.'0!-.)!C-+%-,%/%'0G!'2!(Z6(+%5(.'!

-.)!'2!(Z6/2+(p!.2'!'2!)(C(/26!.(3!'22/&!2+!'2!/228!72+!'$(!6(+7(*'!%.72+5-'%2.9!>*2.25%*&!

*-.!6/-0!-!+2/(!'2!6(+72+5!'$%&!'-&8G!-/2.4!3%'$!2'$(+!'06(&!27!$(;+%&'%*&9!#$(!6%'7-//&!'2!-C2%)!

%&! '2! 6+2);*(! -.-/0&(&! '$-'! 5-8(! '$(! '26%*! (C(.! *2/)(+! -.)! 52+(! )%&'-.'! 2+! -,&'+-*'9!

>*2.25%*&!&$2;/)!+-'$(+!*2.'+%,;'(!'2!)%&6/-0!*2.'+2C(+&%(&G!'2!5-8(!%.'(+(&'&!-.)!'(.&%2.&!

C%&%,/(!-.)!)(,-'-,/(9!O(!,(/%(C(!'$-'!'$%&!%&!'$(!5-%.!-))()NC-/;(!27!-.!%.);*'%C(!-66+2-*$!

-&!'$(!2.(!3(!%.'(.)!'2!%56/(5(.'!3%'$!'$%&!6+2<(*'Y!'2!6;'!7/(&$!2.!'$(!,2.(&!27!'$(!'26%*G!'2!

)(&*+%,(!-.)!;.)(+&'-.)!$23!'$(!%&&;(!5-8(&!&(.&(!72+!&6(*%7%*!-*'2+&G!$23!'$(&(!-*'2+&!'-/8!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"H\!K2+!EL=K!%'!%&!(C(.!-!)2;,/(N/(-6Y!7%+&'!52C%.4!7+25!-!&'+%*'!,;)4('-+0!-66+2-*$!'2!-*';-/!(*2.25%*N,-&()!+%&8!5-.-4(5(.'!6+-*'%*(&!'$(.!
%.'+2);*%.4!)((6N;.*(+'-%.'0!%.!%'&!+%&8!5-.-4(5(.'9!
"H^!D+2C%)%.4!-!+(7/(Z%C(!/228!-'!'$(!6+2*(&&!5%4$'!,(!-!5%&&%2.!72+!'$(!&*%(.*(!27!-)-6'-'%2.!E3-+'!-+(!*-//%.4!72+!AE3-+'!('!-/9G!RX"HF9!
"HU!“The fundamental issue: our Cartesian and administrative cultures, made of exact science and concrete jurisprudence, demandin4!&'-,/(!
;.%C(+&(&!-.)!3%'$2;'!(Z'+(5(!6$(.25(.-G!$-C(!-!/2'!27!'+2;,/(!3%'$!;.*(+'-%.'0G!volatility and chaotic phenomenon” Patrick Lagadec!
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-,2;'!'$(!*$-//(.4(G!'2!7%.)!3$2!%&!-*';-//0!*2.*(+.()G!3$%*$!*$-+-*'(+&!3%//!6/-0!-.)!'(//!'$(!

&'2+0!27!-)-6'-'%2.9!!

H'$,(FMNO(,"33#(5#($*)5,($9$:,$,-)2()A(-2A%$#,%5&,5%"((

It is less about “stand[ing] on the shoulders [of previous studies] than, challenged and 

challenging, run[ning] by their side” 1i%%2+MO&TUU[5%

O(!&-3!-//!-/2.4!2;+!%.S;%+0!'$-'!EL=K!3-&!-!C(+0!&6(*%7%*!*256-.09!L(C(+'$(/(&&G!%'!

-/&2! &$-+(&! 5-.0! 6+26(+'%(&! 3%'$! 2'$(+! &2*%2(*2.25%*&! 2+4-.%1-'%2.&! -.)G! ;.)(+! *(+'-%.!

-&6(*'&!A(*2.25%1-'%2.G!/%,(+-/%1-'%2.!AK%.(1G!RX"Q-FF!%'!(C(.!,(*25(&!/(&&!-.)!/(&&!&6(*%7%*9!

E25(!27!'$(!*$-//(.4(&!'$-'!EL=K!%&!7-*%.4!'2)-0!-+(!S;%'(!&%5%/-+!'2!'$(!*$-//(.4(&!7-*()!,0!

2'$(+&! %.7+-&'+;*';+(! 5-.-4(+&! -.)! 26(+-'2+&G! (&6(*%-//0! %.! >;+26(9! ?&&('! 5-.-4(5(.'!

2,<(*'%C(&G! 7%.-.*%-/! *2.&'+-%.'&G! )%4%'-/%1-'%2.G! ('*9! -+(! *2552.! '+(.)&! %.! '$(! &(*'2+9! :'! %&!

'$(+(72+(!.2'!&;+6+%&%.4G!'$-'!2;+!2,&(+C-'%2.&!2.!EL=K!-)-6'-'%2.!-+(!*2.&%&'(.'!3%'$!3$-'!

%&! 4/2,-//0! )(&*+%,()! %.! 2'$(+! *256-+-,/(! 2+4-.%1-'%2.&! A](+8$2;'G! RX"Hp! >;+26(-.!

>.C%+2.5(.'!?4(.*0G! RX"HF9!O(!$-C(! 72+! %.&'-.*(! &((.!$23!L('32+8!@-%/! %.! '$(!Bj!3(.'!

'$+2;4$! '$(! &-5(! &'(6&! -&! EL=K!@c&(-;! '2! %56+2C(! %'&! ;.)(+&'-.)%.4!27! '$(! +(/-'%2.&$%6&!

,('3((.!'$(!3(-'$(+!-.)!+-%/3-0&!-.)!'2!,(!-,/(!'2!5-.-4(!%'!-.)!-.'%*%6-'(!7;';+(!*$-.4(&!

AL('32+8! @-%/G! RX"\F9! O(! -+(! '$(+(72+(! *2.C%.*()! '$-'! &25(! 27! 2;+! +(&;/'&! 5%4$'! ,(!

5(-.%.47;/! ,(02.)! '$(! &6(*%7%*! (Z-56/(! 27! EL=K9! #$(0! *-.! 7(()! 52+(! 4(.(+-/! 32+8&! 2.!

-)-6'-'%2.! 27! %.7+-&'+;*';+(G! '$(0! *-.! 6+2C%)(! +2,;&'! %.6;'&! 72+! ,+2-)(+! +(C%(3&! 2+!

-&&(&&5(.'&!-&!3(//!-&!(/(5(.'&!72+!*256-+%&2.&9!!

Some of the “patterns” we have identified (e.g. the novelty of climate change for this type of 

2+4-.%1-'%2.G!'$(!*;++(.'!72*;&!2.!6(+72+5-.*(F!5-0!-/&2!$-C(!-!$(;+%&'%*!C-/;(!72+!7;+'$(+!

+(&(-+*$! %.'(.)%.4! -'! -.-/01%.4! $23G! 2/)G! /-+4(G! '(*$.%*-/! 7%+5&! -+(! )(-/%.4! 3%'$! 4/2,-/!

*$-.4(&9! K2//23%.4! _(3%&! i! @%'*$%(G! 3(! *-.! talk about “inferential generalization” .2'!

'-+4('%.4!-!72+5!27!+(6+(&(.'-'%C(.(&&!,;'!'+-.&7(+-,%/%'0!,('3((.!*2.4+;(.'!*2.'(Z'&Y!

q:*(%2%*+4"$&8%*%2"$4M"+4'*&4*&,')4"$&2%,%"2)I&0/,+&,404$"2$7&#%&"&0"++%2&'(&S/;8%0%*+O&"*;&

+I%&2'$%&'(&+I%&2%,%"2)I%2&4,&+'&J2'R4;%&+I%&Q+I4)N&;%,)24J+4'*Q&'(&+I%&2%,%"2)I%;&)'*+%9+&

"*;&+I%&JI%*'0%*"&('/*;&1R4%H,O&J2')%,,%,O&%9J%24%*)%,&%+)<5&HI4)I&H4$$&"$$'H&'+I%2,&+'&

assess their transferability to another setting”. 16%H4,&W&-4+)I4%O&VZZcO&J<&VXd5&&
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O(!72+!%.&'-.*(!&$23()!$23!-.!2662&%'%2.!*2552./0!)%&*;&&()!%.!'$(!/%'(+-';+(!&;*$!-&!'$(!

%.*+(5(.'-/N'+-.&72+5-'%C(! )(,-'(! $-&! %.)(()! -! 5-'(+%-/%'0! 2.! '$(! 7%(/)! -.)! -.! -*';-/!

62'(.'%-/!'2!&('!;6!5(-.%.47;/!)%&*;&&%2.&9!:'!$(/6&!'2!;.)(+&'-.)!'$-'!%.!-.!2+4-.%1-'%2.!&;*$!

-&!EL=KG!-)-6'-'%2.! %&!-! '3272/)!&'-8(Y!-!*2.*(+.! 72+! '(*$.%*-/!(Z6(+'&! '2!4('!6+(6-+()!'2!

5-.-4(! *25%.4! *$-.4(&! -.)! -! *$-//(.4(! 72+! )(*%&%2.N5-8(+&! '2! -.'%*%6-'(! '+-.&72+5-'%C(!

*$-.4(&9!Other common assertions such as “adaptation is local”!or “adaptation is urgent” )2!

.2'!-/3-0&!7%'!3(//!+(-/N/%7(!&%';-'%2.&!AD+(&'2.!('!-/9G!RX"TF9!:.)(()G!+-%/3-0!&0&'(5&!-+(!5;/'%N

&*-/(Y! -! */%5-'(N+(/-'()! %.*%)(.'! 5%4$'! ,(! C(+0! /2*-/! -.)! $-C(! %56/%*-'%2.&! $;.)+()&! 27!

8%/25('(+&! -3-09! #$(! /2*-/N4/2,-/! )%&'%.*'%2.! 5-8(&! /%''/(! &(.&(! -&! '$(! *%+*;/-'%2.! 27!

%.72+5-'%2.! ,('3((.! EL=K! -&! -! 32+/)N4+2;6! 3%'$! 7%.-.*%-/! *2.&'+-%.'&! -.)! %'&! +(4%2.-/!

7-*%/%'%(&!%&!-!*+%'%*-/!*2562.(.'!,2'$!'2!&('!;6!-.!(77%*%(.'!%'(+-'%C(! /(-+.%.4!6+2*(&&!-.)!'2!

5-8(!'$(!%&&;(!&-/%(.'!(.2;4$!72+!-!*2.&%&'(.'!&'+-'(409!@(4-+)%.4!;+4(.*0G!%'!5;&'!,(!8(6'!%.!

6(+&6(*'%C(!3%'$!'$(!;+4(.*0!27!*2552.!*2.*(+.&!27!(-*$!&6(*%7%*!2+4-.%1-'%2.9!EL=K!)(-/&!

3%'$!5%.;'(&!27!)(/-0!-.)!$-&!'2!*-'*$!;6!0(-+&!27!;.)(+%.C(&'5(.'!%.!5-%.'(.-.*(9!:.!'$%&!

*2.'(Z'!'$(!;+4(.*0!27!-)-6'-'%2.!%&!$-+)/0!;.)(+&'22)9!=/%5-'(!*$-.4(!%&!+-'$(+!&((.!-&!-.!

(5(+4%.4!-.)!;.7-5%/%-+!'26%*"TX9!E%5%/-+/0G!72+!(*2.25%*!$(;+%&'%*&G!3(!$-C(!72+!%.&'-.*(!&((.!

'$-'!%.!'$(!*2.'(Z'!3(!&';)%()G!-!72*;&!2.!-44+(4-'()!*2&'&!-.)!,(.(7%'&!27!-)-6'-'%2.!-+(!27!

/(&&(+!;&(!'$-'!-!)('-%/()!32+8!2.!*2&'&!)%&'+%,;'%2.!-.)!*22+)%.-'%2.!5(*$-.%&5&9!!

%“The Only Generalization Is: There Is No Generalization” 164*)'$*&W&i/#"O&VZZ[5%%

=2.&%&'(.'/0!3%'$!2;+!%.%'%-/!5('$2)2/24%*-/!*$2%*(&G!3(!)%)!.2'!/228!72+!4(.(+-/%1-'%2.9!#$(!

*-&(! 27! EL=K! $-&! -.! “%)(24+-6$%*! C-/;(”! A_-+&&2.! RXXUFG! %'! '(//&! &25('$%.4! ,0! %'&(/7! -.)!

*2.'+%,;'(&!'2!'$(!,+2-)(+!;.)(+&'-.)%.4!27!/-+4(+!*2//(*'%C(&!%.!3$%*$!EL=K!%&!(5,())()G!'$(!

K+(.*$!(*2.250!%.!6-+'%*;/-+9!?//!-/2.4!2;+!&';)0G!3(!3(+(!+(5%.)()!27!'$(!5-<2+!+2/(!EL=K!

$-&!'2)-0!%.!'$(!K+(.*$!(*2.250!–!%'!'+-.&62+'&!6(26/(G!,;'!%'!%&!-/&2!-!5-<2+!*2.'+%,;'2+!'2!

/-.)!;&(!6/-..%.4! -.)!)(C(/265(.'G! -.! -*'2+! 27! &2*%-/! -.)!(56/205(.'!62/%*%(&G! ('*9! #$(!

2+4-.%1-'%2.G!*2.&%)(+()!%.!-//!%'&!*256/(Z%'0G!%&!,2'$!)%+(*'/0!-77(*'()!-.)!)%+(*'/0!%.C2/C()!%.!

5-.0!*$2%*(&!'$-'!)+%C(!*2.'(562+-+0!&2*%2(*2.25%*!(C2/;'%2.&!-.)!&$-6(!2;+!)(C(/265(.'!

52)(/9!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"TX! ]0! *2.'+-&'G! 2'$(+! *256-.%(&! A72+! %.&'-.*(! (/(*'+%*%'0! '+-.&5%&&%2.! ;'%/%'%(&G! AIc62;(&G! RX"\-FF! 5%4$'! ,(! 52+(! 7-5%/%-+! 3%'$! )((6N
;.*(+'-%.'%(&!-.)!C2/-'%/%'0!,;'!6(+*(%C(!RXQX!-&!-!C(+0!*/2&(!$2+%12.9!
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E25(!27!'$(!S;(&'%2.&!+-ised go far beyond the company’s scope. An inquiry as the one 3(!

$-C(!*2.);*'()G!*2.'+%,;'(&!'2!*+(-'(!'$(!*2.)%'%2.!'2!&('!;6!'$(!.(*(&&-+0!)%&*;&&%2.!'2!,;%/)!

-!*2552.!32+/)!2;'!27!%.'(++(/-'()!6-'$3-0&G!)(*%&%2.&G!C%&%2.&!AI;%'!i!k-/-1G!RXX^p!V&'+25G!

RX"Tp!E2;,(0+-.!i!_2/%C(G!RXX\p!E'(.4(+&G!RXXQF9!!

“[…]%Q"#%&0./&$5%7"&("%18)0#%(10%,/$0&+"%60)78#9:#%1+%1%3$#()09&'&)0%),%3/28&(%S/9:*#0'+%

*/+'%2#%()0'#*3)$1$5%109%./)'&9&10G” 1t",NO&VZT]5%%

?'! '$(! (.)! 27! '$(! )-0G! '$(! 2./0! 4(.(+-/%1-'%2.!3(! *-.! $26(! %&! -! 4+(-'(+! )%77;&%2.! 27! &;*$!

%.);*'%C(G!6+-45-'%*G!(56%+%*-/!5('$2)&9!O(!%.'%5-'(/0!,(/%(C(!'$-'!%'!$-)!-!4+(-'!C-/;(!72+!

;&G!-.)!$26(7;//0!72+!'$(!6-+'.(+&!27!'$%&!6+2<(*'!-.)!'$(!+(-)(+&!27!'$%&!)%&&(+'-'%2.G!'2!,(''(+!

;.)(+&'-.)! '$(! %&&;(!-'! &'-8(!$(+(G!,+%.4!5(-.%.47;/! %.&%4$'! '2! '$(!)%&*;&&%2.!-.)! %)(.'%70!

+(/(C-.'! +(&(-+*$!S;(&'%2.&9!O(!&'%//!.(()!5-.0!52+(!-''(56'&G!(Z6(+%5(.'&G!2.!)%77(+(.'!

*-&(&!'2!6+2C(!-,2;'! %'&!(77(*'%C(.(&&!-.)!(77%*%(.*0!-.)!&$23!$23!*256/(5(.'-+0! %'! %&!'2!

52+(!*/-&&%*-/!(*2.25%*&!-66+2-*$(&9!#$(!32+/)!–!%.*/;)%.4!*/%5-'(!–!%&!*$-.4%.4G!(/;*%)-'%2.!

$-&!-/3-0&!'2!,(!*2.'%.;()G!-.)!)(&*+%6'%2.!-/3-0&!$-&!'2!&'-+'!2C(+9
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-%(%2%*)%,&&

Abramovici, M. (2011). Attention, un client peut en cacher un autre » Gérer les clients en 

&%';-'%2.! 6(+';+,c(9! aW,3,# Y# ?(<-,3"1,3G! .NRAQFG! \"9!

$''6Yqq)2%92+4q"X9QU"\q4(*29"XT9XX\"!

?I>J>9!ARX"Q-F9!>/-,2+-'%2.!-.)!%56/(5(.'-'%2.!27!-!/2*-/!-)-6'-'%2.!&'+-'(40!2+!-*'%2.!6/-.9!

?I>J>9! ARX"Q,F9! >';)(! 6+2&6(*'%C(! &;+! /(&! %56-*'&! );! *$-.4(5(.'! */%5-'%S;(! 62;+! /(!

bâtiment à l’horizon 2030 à 2050.!

ADEME. (2013c). Objectif Climat : méthode de suiviNévaluation des politiques d’adaptation au 

*$-.4(5(.'!*/%5-'%S;(9!

ADEME. (2015). Programme thèse ADEME : Appel à candicatures.!

?I>J>G! i! Jc'c2NK+-.*(9! ARX""F9! A,0")3# ?90"+3<3"%# )4!<0%!:&3# 0&# ENd<3# $!d)43# 3"#

_0"+&31()*B(&$$!44("9!

?)4(+G!L9G!?+.(//G!L9G!i!#2568%.&G!>9!ARXXTF9!=&))3$$'&4#010-%0%!("#%(#)4!<0%3#)90"+39!a4(204#

3"5!,("<3"%04#)90"+3!A`2/9!"TF9!

?)4(+G!L9G!i!̀ %.*(.'G!j9!ARXXTF9!B.*(+'-%.'0!%.!-)-6'%C(!*-6-*%'09!?(<-%3$#B3"1&$#a3($)!3")3G!

KKTAHFG!QUU–H"X9!$''6Yqq)2%92+4q"X9"X"[q<9*+'(9RXXH9""9XXH!

?>>9!ARX"HF9!L-'%2.-/!-)-6'-'%2.!62/%*0!6+2*(&&(&!%.!>;+26(-.!*2;.'+%(&9!

?K?9!ARX"TF9!Risques Climatiques : quel impact sur l ’assurance contre les aléas naturels à l ’ 

horizon 2040 ?!

?44(+%G!K9G!i!_-,-';'G!n9!ARX"HF9!_(&!5c'-52+6$2&(&!)(!/’%.&'+;5(.'-'%2.!4(&'%2..-%+(9!:.!=9!

W-/6(+.G! D9! _-&*2;5(&G! D9! _(! k-/è&G! i! =(.'+(! )’é';)(&! (;+26é(..(&! AD-+%&F! A>)&9FG!

_’!"$%,&<3"%0%!("# 13# 4’0)%!("# -&24!:&3# )("%,(53,$3$6# ,é$!$%0")3$6# 3''3%$! A669! [Q–UHF9!

D?@:EY!E*%(.*(&D2G!/(&!D+(&&(&9!

?4$%.-G!O9G! )(! E5('G! ?9G! i!O((+)-G! j9! ARX"TF9! ?4%/%'0Y! :'! +$05(&! 3%'$! &'-,%/%'09!F)n!"$37#

o&0,%3,47G!AI(*(5,(+FG!"–\9!

Akrich, M., Callon, M., & Latour, B. (1988). A quoi tient le succès des innovations ? 1 : L’art de 
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l’intéressement; 2 : Le choix des porteN6-+2/(9!aW,3,#3%#?(<-,3"1,3/#D""043$#Q3$#F!"3$G!

A""!i!"RFG!H–"\!i!"H–RU9!

?8+%*$G!J9G! =-//2.G!J9G! i! _-'2;+G! ]9! ARXX[F9! =()!(4(+!3# 13# 40# %,01&)%!("C# %38%3$# '("10%3&,$9!

D+(&&(&!)(&!J%.(&9!

?/&'259!ARX""F9!kc.c+-/%'c&!&;+! /(&!*2.'+-%.'(&!(Z(+*c(&!6-+! /(&!c/c5(.'&!*/%5-'%S;(&!&;+! /(!

matériel roulant, Le point de vue d’Alstom. B35&3#aW"W,043#Q3$#?93<!"$#13#A3,G!AR""F9!

?5,/-+)G! W9G! ](+.2;ZG! D9G! W(++(+2&G! k9G! i! _%C%-.G! v9! ARXXTF9! _3$# "(&53443$# 0--,()93$#

$()!(4(+!:&3$#13$#(,+0"!$0%!("$9!É)%'%2.&!);!E(;%/9!

?5(+%*-.!J('(2+2/24%*-/! E2*%('09! ARX"[F9! \&443%!"# ('# %93# D<3,!)0"#F3%3(,(4(+!)04# =()!3%7#

Z\DF=X9!

?5%/'2.G! =9G! ]2..(;%/G! =9G! i! k(5(..(G! K9! ARX"TF9! I93# D"%9,(-()3"3# 0"1# %93# a4(204#

L"5!,("<3"%04#?,!$!$9!I93<3<(,7"3%;(,>/U3%9!

?52-.%.4Nv-.8&2.G! E9G! i! ?5(8;)1%Nj(..()0G! ?9! ARX"\F9! #+-.&62+'-'%2.! E0&'(5! @(&%/%(.*(!

V662+';.%'%(&! '2! >Z6-.)! 7+25! D+%.*%6-//0! #(*$.%*-/! '2! E2*%2'(*$.%*-/! ?66+2-*$(&9!

I,0"$-(,%0%!("# B3$30,)9# B3)(,1C# `(&,"04# ('# %93# I,0"$-(,%0%!("# B3$30,)9# \(0,1G!

EPNSAR[XHFG!R^–Q[9!$''6Yqq)2%92+4q"X9Q"H"qR[XHNXH!

?.)+((3&80G! >9G! I(/2+5(G! @9G! ?&&2*%-'%2.! (;+26é(..(! );! 6+24+-55(! J2)é/%&-'%2.! )(! /-!

*256/(Z%'é9G! ?&&2*%-'%2.! 62;+! /-! 6(.&é(! *256/(Z(! AK+-.*(FG! ?&&2*%-'%2.! 7+-.ç-%&(! )(!

&*%(.*(!)(&!&0&'è5(&!*0,(+.é'%S;(&G!!*24.%'%7&!('!'(*$.%S;(&9G!i!:56+9!=2+/('!.;5é+%S;(F9!

ARXX[F9! =3)("13# )723,"é%!:&3# 3%# )(<-438!%é : rencontres avec Heinz von Foerster9!

L’Harmattan.!

?6-+%*%2G!�9!ARX"\F9!#+-.&62+'!-)-6'-'%2.!62/%*%(&!%.!>;+26(Y!K+25!%.*+(5(.'-/!-*'%2.&!'2!/2.4N

'(+5! C%&%2.&9! :.! I,0"$-(,%0%!("# B3$30,)9# J,()31!0! A`2/9! RTG! 669! QTQQ–QTH"F9!

$''6Yqq)2%92+4q"X9"X"[q<9'+6+29RX"\9XT9R\\!

?6-+%*%2G!�9!ARX"^F9!#$(!=$-.4%.4!=2.'(Z'!27!#+-.&62+'!@(&(-+*$9!J&24!)47#A&"131#I,0"$-(,%#

B3$30,)9#!"#%93#JB#?9!"06#`0-0"6#0"1#n(,30G!Q"–TQ9!

?+-7(+9!ARX"[F9!La mise en œuvre  de la réforme ferroviaire :  état des lieux du régulateur9!

?@==9! ARX"\F9!p"13,$%0"1!"+# %93# 504&3# ('# %93# D10-%0%!("# B3-(,%!"+# J(;3,# -,()3$$# %(# %93#



"U^!
!

,3-(,%!"+#(,+0"!$0%!("$#!"5(45319!

Armatte, M. (2011). L’économiste dans la Cité: ingéni(+%(!('!(Z6(+'%&(9!U(&53443$#J3,$-3)%!53$#

L"#=)!3")3$#=()!043$G!PARFG!U\9!$''6Yqq)2%92+4q"X9\RXRq"XXT\\R-+!

?+5&'+2.4G! n9G! i! D+(&'2.G! n9! ARX"XF9! @-%/! %.! '$(! =2.'(Z'! 27! =/%5-'(! =$-.4(Y! E'+(.4'$&G!

O(-8.(&&(&G! V662+';.%'%(&! -.)! #$+(-'&9! .E%9# e(,41# ?("'3,3")3# '(,# I,0"$-(,%0%!("#

B3$30,)9G!"–"T9!

?+5&'+2.4G! n9G! D+(&'2.G! n9G! i! W22)G! :9! ARX"[F9! ?)-6'%.4! +-%/3-0&! '2! 6+2C%)(! +(&%/%(.*(! -.)!

&;&'-%.-,%/%'09!J,()331!"+$#('#%93#@"$%!%&%!("#('#?!5!4#L"+!"33,$#*#L"+!"33,!"+#=&$%0!"02!4!%7G!

.POARFG!"–"X9!$''6Yqq)2%92+4q"X9"X"\q=]VU\^""X\H"TQRH9XXH!

?;Z%(''(G! n9! ARX"QF9! p"# "(&530&# 13$%!"# -(&,# 43# $3,5!)3# -&24!)# '3,,(5!0!,3# A,0"b0!$C# 43$#

-,(-($!%!("$#13$#,W+!("$9!

]-*$(/-+)G!k9!ARX"QF9!_3#"(&534#3$-,!%#$)!3"%!'!:&39!D+(&&(&!;.%C(+&%'-%+(&!)(!K+-.*(9!

]-)2+G!J9G!#(++-0G!_9G!]2cG!n9G!E252'G!E9G!?/%-&G!?9G!k%,(/%.G!?9!_9G!i!I;,;%&&2.G!]9!ARX"\F9!K;';+(!

&;55(+!5(4-N$(-'3-C(!-.)!+(*2+)N,+(-8%.4!'(56(+-';+(&!%.!-!3-+5(+!K+-.*(!*/%5-'(9!

L"5!,("<3"%04#B3$30,)9#_3%%3,$G!.EA\F9!$''6Yqq)2%92+4q"X9"X^^q"\H^NUQR[q--\T"*!

]-8(+G! =9! n9G! =$-65-.G! _9G!a;%..G!?9G!i!I2,.(0G!j9! ARX"XF9! =/%5-'(! *$-.4(! -.)! '$(! +-%/3-0!

%.);&'+0Y!-!+(C%(39!J,()331!"+$#('#%93#@"$%!%&%!("#('#F3)90"!)04#L"+!"33,$6#J0,%#?C#`(&,"04#

('# F3)90"!)04# L"+!"33,!"+# =)!3")3G! EESAQFG! T"U–TR^9!

$''6Yqq)2%92+4q"X9"RHQqXUTHHX[RnJ>E"TT^!

]-+)(G!n9ND9G!i!D(-+*(G!I9!O9!ARX"QF9!q04&!"+#%93#3"5!,("<3"%C#=!8#)0$3#$%&1!3$9!q04&!"+#%93#

L"5!,("<3"%C# =!8# ?0$3# =%&1!3$! A`2/9! [F9! @2;'/()4(9!

$''6Yqq)2%92+4q"X9HQRHqU\^"Q"TX[[QX"!

]-'(&2.G!k9!A"U\\F9!Vers une écologie de l’esprit9!E(;%/9!

](-;G! @9G!i! _-++è+(G! =9! ARX"TF9! D(.&(+! /’?.'$+262*è.(9! :.! K2.)-'%2.!)(! /’é*2/24%(! 62/%'%S;(!

A>)9FG!?(44(:&3#!"%3,"0%!("046#J0,!$6#?(44è+3#13#A,0")36#rJ3"$3,#4’D"%9,(-()è"3#r9!

](*8G! B9G! i! _-'2;+G! ]9! ARXXHF9! _0# $()!é%é# du risque : sur la voie d’&"3# 0&%,3# <(13,"!%é9!

K/-55-+%2.9!



"UU!
!

](*8(+G!W9!E9G!i!@%*$-+)&G!D9!ARXX\F9!e,!%!"+#'(,#=()!04#=)!3"%!$%$C#[(;#%(#=%0,%#0"1#A!"!$9#s(&,#

I93$!$6#\((>6#(,#D,%!)439!$''6Yqq)2%92+4q"X9\RX^q*$%*-42qU\^XRR[XH"Q\\9XX"9XXX"!

](+4(+G!k9!A"UT\F9!E*%(.*(&!$;5-%.(&!('!6+cC%&%2.9!_0#B35&3#Q3$#Q3&8#F("13$G!KG!H"\–HR[9!

$''6Yqq)2%92+4q"X9""""q<9"\H[N^Q["9"U["9',XXHQR9Z!

](+8$2;'G! K9! ARX"RF9!?)-6'-'%2.! '2! */%5-'(! *$-.4(!,0!2+4-.%1-'%2.&9!e!437# @"%3,1!$)!-4!"0,7#

B35!3;$*?4!<0%3#?90"+3G!KA"FG!U"–"X[9!$''6Yqq)2%92+4q"X9"XXRq3**9"TH!

](+8$2;'G!K9!ARX"HF9!?)-6'-'%2.!'2!*/%5-'(!*$-.4(!,0!,;&%.(&&!2+4-.%&-'%2.&9!:.!n9!D9!D-/;'%827!

A>)9FG!D--4!31#$%&1!3$#!"#)4!<0%3#010-%0%!("!A669!H"T–HR"F9!

](+/%21G!=9G!i!]%-%&G!n9!ARX"XF9!_-!6+2&6(*'%C(!b!/-!EL=K9!:.!K9!@2;,(/-'G!J9!k2)('G!n9!#$(62'G!i!

?9! >9! E--,! A>)&9FG!QW)!$!("6# -,($-3)%!536# 0&%(*organisation : mélanges en l’honneur de 

`0):&3$#_3$(&,"3!AI;.2)G!69!TXHF9!

](+.$(%5G!?9! ARXXQF9! �C2/;'%2.! +c*(.'(!)(! /-!5-%.'(.-.*(!);!5-'c+%(/! +2;/-.'! b! /-! EL=K! A!

"U\RNRXXR!F9!Revue d’histoire Des Chemins de FerG!E^–EOG!R^–RU9!

](++0G! D9G! ](''&G! @9G! W-++%&2.G! D9G! i! E-.*$(1N?+*%//-G! ?9! ARX"\F9![!+9*L"1# ?4!<0%3# ?90"+3# !"#

L&,(-39!

](1(&G! D9G! i! J;&&(/%.G! =9! ARX"TF9! _(! L(3! D;,/%*! J-.-4(5(.'Y! (.'+(! +-'%2.-/%&-'%2.! ('!

5-+*$-.)%&-'%2.P! :.!_-;+%(!]2;&&-4;('p!E26$%(! n-*S;2'p!i!D-;/%.(!@-C%.('! A>)&9FG!p"3#

“French Touch” dans l’analyse des politiques publiques?! A669! "RT–"TRF9! D+(&&(&! )(! /-!

K2.)-'%2.!.-'%2.-/(!)(&!&*%(.*(&!62/%'%S;(&9!

]%42G!?9!ARX"[F9!Comment atteindre le facteur 4 dans les transports ? Analyse comparée de 

$)W"0,!($#13#-,($-3)%!53$c#ENRN9!

]/-.*$-+)G! ?9! ARX""F9! B3'438!53# @"%3,1!$)!-4!"0,!%7# *# =&--(,%!"+# %93# 1!04(+&3# ("# %93# ,(43# ('#

$)!3")3# '(,# )4!<0%3# )90"+3r9! I%&&(+'-'%2.G! B.%C(+&%'0! 27! ](+4(.! -.)! '$(! B.%C(+&%'0! 27!

`(+&-%//(&!N!E-%.'Na;(.'%.N(.NvC(/%.(&9!

]/-.*$-+)G! ?9G! i! `-.)(+/%.)(.G! n9ND9! ARX"RF9! :.'(+)%&*%6/%.-+%'c! ('! 2;'%/&! +c7/(Z%7&!Y! C(+&! ;.(!

-66+2*$(! 4/2,-/(! )(&! '+-5(&! C(+'(&! ;+,-%.(&9! q3,%!+VG! AW2+&N&c+%(! "RF9!

$''6Yqq)2%92+4q"X9HXXXqC(+'%429""\U^!

]/2*$G!?9G!i!_-52'$(G!:9!ARX"HF9!_’é%3,"!%é#3"#9é,!%0+3/#L":&ê%3#$&,#43$#$3),3%$#13#40#,é$!4!3")3#
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13$#(,+0"!$0%!("$!AI(&*-+'(&!i!=%(9F9!

]/28G!?9G!L-8-12+-G!J9G!i!O%.'$(+(%8G!]9!@9!ARX"[F9!:.7+-&'+;*';+%.4!>.C%+2.5(.'&9!=)!3")3#0$#

?&4%&,3G!ERA"FG!"–RR9!$''6Yqq)2%92+4q"X9"X^XqXUTXTHQ"9RX"T9"X^"TXX!

]J`:9! ARX"QF9! @<-0)%$# ('# ?4!<0%3# ?90"+3# ("# e0%3,;07$# 0"1# U05!+0%!("# !"# a3,<0"79!

$''6Yqq)2%92+4q"X9"TH"Hq+--(9RX"Q9"[9XR9RHNQU!

]2/'-.&8%G! _9G! i! #$cC(.2'G! _9! A"UU"F9! I(! /-! n;&'%7%*-'%2.Y! /(&! >*2.25%(&! )(! /-! k+-.)(;+G!

k-//%5-+)9!

]2..-72;&G! ?9! ARX"\F9! _(! +-662+'! I;+2.! 7-%'! )(&! c*2.25%(&G! /(! +-662+'! E6%.(''-! 7-%'! )(!

l’économie. I@YF6#I,0"$-(,%$6#@"',0$%,&)%&,3$#Y#F(2!4!%WG!ATX^FG!"[–RX9!

]2&'2.! =2.&;/'%.4! k+2;69! ARX"TF9! #$(! RX"T! >;+26(-.! @-%/3-0! D(+72+5-.*(! :.)(Z9! \($%("#

?("$&4%!"+#a,(&-G!"\9!

]23)(.G!k9!A"UUTF9!=25%.4!27!?4(!%.!E#EY!E25(!J('$2)2/24%*-/!J;&%.4&9!:.!E9!n-&-.277G!k9!>9!

J-+8/(G!n9!=9!D('(+&2.G!i!#9!D%.*$!A>)&9FG![0"12((>#('#$)!3")3#0"1#%3)9"(4(+7#$%&1!3$6#K!

A669!R–"\F9!E?k>!D;,/%*-'%2.&9!

]+%/(0G! _9G! I-.%(/! ]+23.G! j-/-7-'%&G! E9! >9G! _-;+-! ]+%/(0G! ]+23&G! I9G! i! j-/-7-'%&G! E9! >9! ARX"TF9!

VC(+*25%.4! ,-++%(+&! );+%.4! '$(! *2N6+2);*'%2.! 27! */%5-'(! %.72+5-'%2.! 72+! )(*%&%2.N

5-8%.49!?4!<0%3#B!$>#F0"0+3<3"%9!

]+;&*2/%G!I9!ARX"[F9!@")(,-(,0%!"+#;30%93,#)("1!%!("$#!"%(#,0!4;07#!"',0$%,&)%&,3#)($%#'&")%!("$9!

=-%G!v9G!_(.'2.G!#9!J9G!i!_2.'1(8G!#9!E9!ARX"[F9!@%&8!27!5;/'%6/(!%.'(+-*'%.4!'%66%.4!62%.'&!&$2;/)!

(.*2;+-4(! +-6%)! =VR! (5%&&%2.! +();*'%2.9! U0%&,3# ?4!<0%3# ?90"+3G! PATFG! TRX–TRT9!

$''6Yqq)2%92+4q"X9"XQ^q.*/%5-'(RU[H!

=-/-5(G!D9G!i!_-/;*SG!?9!ARXXUF9!L$$0!#$&,#4’(3)("(<!39!=$-+/(&!_é262/)!J-0(+9!

=-//2.G!J9!A"UU[F9!E25(!(/(5(.'&!27!-!&2*%2/240!27!'+-.&/-'%2.Y!)25(&'%*-'%2.!27!'$(!&*-//26&!

-.)! '$(! 7%&$(+5-.! 27! E-%.'! ]+%(;*! ]-09! J(;3,# D)%!("# 0"1# \34!3'# 0# U3;# =()!(4(+7# ('#

n"(;431+3#=()!(4(+!)04#B35!3;#F("(+,0-9#KEG!..NG!"U[–RQQ9!

=-//2.G!J9!ARX"QF9!=()!(4(+!3#13$#0+3")3<3"%$#<0,)90"1$9!D+(&&(&!)(&!J%.(&N#+-.&C-/2+9!

=-//2.G!J9G! _-&*2;5(&G! D9G!i!]-+'$(G! v9! ARXX"F9!D+!,# 10"$# &"#<("13# !")3,%0!"/# L$$0!# $&,# 40#
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1W<(),0%!3#%3)9"!:&39!D?@:EY!_(!E(;%/9!$''6Yqq)2%92+4q"X9QU"\q)%29RX\9X"QX!

=-//2.G!J9G!i!J;.%(&-G!K9!ARXXUF9!_-!6(+72+5-'%C%'c!)(&!&*%(.*(&!c*2.25%S;(&9!ADBKG!669!QXQ–

QQ^F9!D?@:E9!$''6Yqq)2%92+4q"X9QU"\q6;79&'(%.9RX"Q9X"9XR^"!

=-62N=-.(//-&G!`9G!=2//%.G!v9G!I(&!>&4-0/3G!J9G!K2;*-;)G!#9G!j-+2;*'*hi, R., Keller, F., … Raoul, 

I9! ARX"HF9! Infrastructures de transport : sélectionner rigoureusement, financement 

1&,0243<3"%9!

=-+5(.!_(52&G!J9G!j%+*$$277G!=9G!i!@-56+-&-)G!`9!ARX"RF9!L-++23%.4!'$(!*/%5-'(!%.72+5-'%2.!

;&-,%/%'0!4-69!U0%&,3#?4!<0%3#?90"+3G!EA""FG!\^U9!

=-+5(.!_(52&G!J9G!i!@22)G!@9!]9!ARX"XF9!=/%5-'(!6+2<(*'%2.&!-.)!'$(%+!%56-*'!2.!62/%*0!-.)!

6+-*'%*(G!.ATFG![\X–[^R9!

=-++211-G! =9! ARX"TF9! I(52*+-'%1%.4! >Z6(+'%&(! -.)! >.C%+2.5(.'-/! k2C(+.-.*(Y! I%77(+(.'!

?66+2-*$(&!'2!'$(!D2/%'%*&!27!E*%(.*(!-.)!'$(%+!@(/(C-.*(!72+!D2/%*0!?.-/0&%&9!`(&,"04#('#

L"5!,("<3"%04# J(4!)7# 0"1# J40""!"+G! .TA"FG! "X^–"R[9!

$''6Yqq)2%92+4q"X9"X^Xq"TRQUX^�9RX"H9U"H^UH!

Cash, D. W., Clark, W. C., Alcock, F., Dickson, N. M., Eckley, N., Guston, D. H., … Gustin, D. H. 

ARXXQF9! j.23/()4(! &0&'(5&! 72+! &;&'-%.-,/(! )(C(/265(.'9!J,()331!"+$# ('# %93#U0%!("04#

D)013<7# ('# =)!3")3$# ('# %93# p"!%31# =%0%3$# ('# D<3,!)0G! .NNA"HFG! ^X^[–^XU"9!

$''6Yqq)2%92+4q"X9"X\Qq6.-&9"RQ"QQR"XX!

=-&&2;G! =9G! i! =-''%-;ZG! n9! ARX"[F9! I%&+;6'%2.! 27! '$(! >;+26(-.! */%5-'(! &(-&2.-/! */2*8! %.! -!

3-+5%.4! 32+/)9! U0%&,3# ?4!<0%3# ?90"+3G! A?6+%/FG! "–[9!

$''6Yqq)2%92+4q"X9"XQ^q.*/%5-'(RU[U!

=-&'(//&G!J9!A"UU[F9!I93#,!$3#('#%93#"3%;(,>#$()!3%7C#5(4&<3#!C#%93#!"'(,<0%!("#0+3C#3)("(<76#

$()!3%76#0"1#)&4%&,39!B3)93,)93!A`2/9!["F9!$''6Yqq)2%92+4q"X9RQX\q"RTRXUX!

=-''%-;ZG!n9!ARX"\-F9!=2;+&!=$-.4(5(.'!*/%5-'%S;(!N!>LJ9!

=-''%-;ZG!n9!ARX"\,F9!a;(/!'(56&!7(+-N'Nil dans 59 ans ?!

=avagné, B., Charpin, J., Cornu, G., Dagbert, M., Delli, K., Duron, P., … Simian, B. (2018). 

Rapport du Conseil d’Orientation des Infrastructures *#F(2!4!%W$#1&#:&(%!1!3"C#,W-("1,3#

aux urgences et préparer l’avenir9!
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=-1(&G!]9!A"U^[F9!Histoire des futurs : les figures de l’avenir de Saint Augustin au XXIe siècle9!

[!$%(!,3#13$#'&%&,$. L’Harmattan.!

=>II9!ARX"TF9!_0#+3$%!("#13$#!"',0$%,&)%&,3$#13#,W$30&89!

=>LN=>L>_>=9! ARX"[F9! =>LN=>L>_>=! k;%)(! QRY! 4;%)(! 72+! -)+(&&%.4! */%5-'(! *$-.4(! %.!

&'-.)-+)&9!]+;&&(/&9!

=(66%G!D9G!]+%(.'G!K9G!m(/%.8-G!J9!I9G!i!W-+'5-..G!I9!_9!ARX"\F9!=/2;)!7((),-*8!5(*$-.%&5&!-.)!

'$(%+! +(6+(&(.'-'%2.! %.!4/2,-/!*/%5-'(!52)(/&9!e!437# @"%3,1!$)!-4!"0,7#B35!3;$C#?4!<0%3#

?90"+3G!^AHFG!(H[T9!$''6Yqq)2%92+4q"X9"XXRq3**9H[T!

=>@G!B:=G!>:JG!BL:K>G!B:#DG!B:DG!i!>@K#=9!ARX"RF9!?4!<0%3#?90"+3#Y#=%0"10,1!$0%!("#D#=3)%(,#

J($!%!("#J0-3,9!]+;9!

=>@>J?9!ARX"HF9!Réforme du système ferroviaire français : Éléments de décryptage de la loi 

13#EN.S9!

=>@>J?9! ARX"T-F9! DL?==G! C2/('! %.7+-&'+;*';+(&! ('! &0&'d5(&! )(! '+-.&62+'G! -*'%2.! "! –!

?)-6'-'%2.!)(&!%.7+-&'+;*';+(&!('!&0&'d5(&!)(!'+-.&62+'!-;!*$-.4(5(.'!*/%5-'%S;(9!

=>@>J?9! ARX"T,F9!JUD??6#5(43%# !"',0$%,&)%&,3$#3%#$7$%d<3$#13# %,0"$-(,%# 6#0)%!("#K# @<-0)%$#

-(%3"%!34$# 1&# )90"+3<3"%# )4!<0%!:&3# $&,# 43$# !"',0$%,&)%&,3$6# $7$%d<3$# 3%# $3,5!)3$# 13#

%,0"$-(,%6#,3)3&!4#13#)(")3-%$9!

=>@>J?9! ARX"\F9! �';)(! )(! /-! C;/.c+-,%/%'c! )(&! +c&(-;Z! )(! '+-.&62+'! -;! *$-.4(5(.'!

climatique : Étude de cas appliquée aux réseaux de transport Marseillais. In =W<!"0!,3#

DGITM « Adaptation des infrastruc%&,3$# 3%# ,W$30&8# 13# %,0"$-(,%# 0&# )90"+3<3"%#

climatique »9!D-+%&Y!K;+5-.(8G!L%*2/-&!`()2C-'%G!](+'+-.)9!

=kII9!ARX"\F9!Indisponibilité d’une infrastructure de transports, mesurer et réduire les coûts9!

D?@:E9!

CGEDD. Evaluation du plan national d’adaptation au!*$-.4(5(.'!*/%5-'%S;(!ARX"TF9!=k>II9!

=$-5,(+&G! @9! ARXXRF9! D-+'%*%6-'2+0!32+8&$26&9! ?! &2;+*(! 27! R"! &('&! 27! %)(-&! -.)! -*'%C%'%(&9!

_("1("6#L"+40"1C#L0,%9$)0"/G!RRX!69!$''6Yqq)2%92+4q"X9""X^q('9RXXR9XXHHH$-)9XX[!

=$-65-.G! _9G! i! ](//G! E9! n9! ARX"^F9! W%4$N@(&2/;'%2.! J2.%'2+%.4! 27! O(-'$(+! :56-*'&! 2.!



RXQ!
!

:.7+-&'+;*';+(! L('32+8&! ;&%.4! '$(! :.'(+.('! 27! #$%.4&9! LDB_s# VU_@UL# BL_LD=L9!

$''6Yqq)2%92+4q"X9""\Tq]?JENIN"\NXR"H!

=$-66%.G! >9! n9! _9G!i! C-.!)(+! _(%G! #9! ARX"HF9!?)-6'-'%2.!27! %.'(+*2..(*'()! %.7+-&'+;*';+(&! '2!

*/%5-'(! *$-.4(Y! ?! &2*%2N'(*$.%*-/! &0&'(5&! 6(+&6(*'%C(9! p%!4!%!3$# J(4!)7G! K.G! "X–"\9!

$''6Yqq)2%92+4q"X9"X"[q<9<;69RX"H9X\9XXQ!

=$-+5-1G! j9! ARXX[F9! ?("$%,&)%!"+# +,(&"131# %93(,7C# 0# -,0)%!)04# +&!13# %9,(&+9# :&04!%0%!53#

0"047$!$9! AE?k>! D;,/%*-'%2.&G! >)9FG! \((>! A`2/9! "XF9!

$''6Yqq)2%92+4q"X9"X"[q<9/%&+9RXX\9""9XXQ!

Chateauraynaud, F. (2013). Regard analytique sur l’activité visionnaire. Q&# B!$:&3# c# _0#

F3"0)3/#J3"$3,#_0#?0%0$%,(-93G!R^\–QXU9!

=$-C-%//-1G!v9!ARX"[G!J-0!"^F9!_0#5!%3$$3#1&#)90"+3<3"%#)4!<0%!:&3#3%#$3$#!<-4!)0%!("$#$&,#40#

-3,)3-%!("#13$#+W"W,0%!("$#'&%&,3$9!D-+%&!E-*/-09!

=$%.23&80G!D9G!W(/5-.G!n9G!k;/-'%G!E9G!L(;5-..G!n9G!i!J-+'%.%*$G!n9!ARX"[F9!:56-*'&!27!*/%5-'(!

*$-.4(! 2.! 26(+-'%2.! 27! '$(! BE! +-%/! .('32+89! I,0"$-(,%# J(4!)7G! AJ-0FG! "–U9!

$''6Yqq)2%92+4q"X9"X"[q<9'+-.62/9RX"\9XT9XX\!

=2-&(G!@9G!W9!A"UQHF9!#$(!L-';+(!27!'$(!K%+59!L)("(<!)0G!SAHHXFG!HHX–HH[9!

=2-&(G!@9G!W9!A"U[XF9!#$(!6+2,/(5!27!&2*%-/!*2&'9!I93#`(&,"04#('#_0;#0"1#L)("(<!)$G!SOA"FG!"–

HH9!$''6Yqq)2%92+4q"X9"X^[qH[[T[X!

=2*$+-.G! :9G!Ic62;(&G!`9G!W;,(+'G!@9G!i!L%*2/G!J9!ARX"\F9!=2+62+-'(!-)-6'-'%2.!6/-.&!2+!'$(!

6+(&&;+(!27! 7%.-.*(9! :.!]9! _-C%//(G!?9! >;1(.G!i! E9! #$%c,-;/'! A>)&9FG!D10-%!"+# %(#?4!<0%3#

?90"+3C#0#:&3$%!("#'(,#(&,#$()!3%!3$!A=L@E!>)%'%F9!D-+%&9!

=2/25,(+'G!J9!ARX"[F9!DQDJIDI@V#B0--(,%#A!"049!

=255%&&%2.!J2,%/%'c!R"9!ARX"QF9!J(&,#&"#$)9W<0#"0%!("04#13#<(2!4!%W#1&,02439!

=2.8/%.G! n9! ARXXTF9!Q!04(+&3#F0--!"+C#\&!41!"+#=90,31#p"13,$%0"1!"+#('#e!)>31#J,(243<$# *#

?90-%3,#.9!?(+U38&$#@"$%!%&%39!O%/(09!$''6Yqq)2%92+4q"X9"XU\qLL?9X,X"Q(Q"^",URR^7!

=2.&2+'%;5!D+2<('!@:E=9!ARX"\F9!D+2<('!@:E=9!@c&%/%(.*(!:552,%/%d+(!E2/%)-%+(!('!=2.*(+'c(9!

Corre, L., Dandin, P., L’Hôte, D., & Besson, F. (2015). #$(!̀ :?IB=!6+2<(*'Y!%..2C-'%2.!%.!*/%5-'(!
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-)-6'-'%2.!'$+2;4$!&(+C%*(!)(&%4.9!D150")3$# !"#=)!3")3#0"1#B3$30,)9G!.EA"FG!"UU–RXT9!

$''6Yqq)2%92+4q"X9T"UHq-&+N"RN"UUNRX"T!

=2;+! )(&! *256'(&9! ARXX^F9! Le réseau ferroviaire : une réforme inachevée, une stratégie 

!")3,%0!"3C!

=2;+!)(&!=256'(&9!ARX"\F9!L’Etat Actionnaire: R0--(,%#-&24!)#%9W<0%!:&39!

=2;'-+)G!V9!ARXXRF9!a(53,"0")3#('#_0,+3#I3)9"!)04#=7$%3<$9!AV9!=2;'-+)G!>)9F9!@2;'/()4(9!

=2;';+(G! J9! ARXXQF9! La recherche qualitative : introduction à la théorisation ancrée. 

@"%3,0)%!("$G!TARFG!"R\–"QQ9!

=+21('G! v9! ARXXHF9! =-/*;/! c*2.25%S;(! ('! )c52*+-'%(Y! )(&! *(+'%';)(&! '(*$.2*+-'%S;(&! -;!

'�'2..(5(.'! 62/%'%S;(9! Cahiers d’économie PolitiqueG! EAH\FG! "TT–"\R9!

$''6Yqq)2%92+4q"X9QU"\q*(69XH\9X"TT!

=+21('G!v9!ARX"\F9!O$(+(!$%4$N&6(()!+-%/!%&!+(/(C-.'9!#$(!K+(.*$!*-&(!&';)09!:.!]9!_9!D9!W(.+~S;(1!

i!>9!I(-8%.!A>)&9FG![!+9*=-331#B0!4#0"1#=&$%0!"02!4!%7!A669![[–^"F9!@2;'/()4(9!

)-!=;.$-G!=9G!i!`-.)(+/%.)(.G!n9ND9!ARX"HF9!?)-6'-'%2.!-;Z!*$-.4(5(.'&!4/2,-;Z9!a;(/!-662+'!

de la transdisciplinarité ?, (1), 277–R^R9!

I-$-.G! ?9G! i! k;%//(52'G! W9! ARX"TF9! _(&! +(/-'%2.&! (.'+(! &*%(.*(! ('! 62/%'%S;(! )-.&! /(! +c4%5(!

climatique : à la recherche d’un nouveau modèle d’expertise ? U0%&,3$#=)!3")3$#=()!W%W$G!

EKG!E[–E"^9!$''6Yqq)2%92+4q"X9"XT"q.&&qRX"TX"H!

I-5-&G! n9G! k-1(-;G! ]9G! _;*-&G! `9G! D;'-//-1G! v9G! @-5(''(G! v9G! i! #$-;C(''(G! ?9! ARX"\F9! t# 40#

,3)(":&u%3#13#40#,(2&$%3$$3#13$#$3,5!)3$#'3,,(5!0!,3$9!

I-.8(/G! I9! n9G! `--4(G! L9! E9G! i! `-.! )(+! E/;%<&G! n9! D9! ARX"\F9! D2&'NL2+5-/! &*%(.*(! %.! 6+-*'%*(9!

A&%&,3$G!O.AJ-0FG!"–H9!$''6Yqq)2%92+4q"X9"X"[q<97;';+(&9RX"\9XT9XXU!

Daudier, M. (2017). 14ème Forum international de la météo et du climat : un colloque 

« Adaptation des infrastructures et des réseaux aux changements climatiques ». _0#

FW%W(,(4(+!3G!AU^FG!"H–RX9!

David Tàbara, J., Frantzeskaki, N., Hölscher, K., Pedde, S., Kok, K., Lamperti, F., … ](++0G!D9!

ARX"^F9! D2&%'%C(! '%66%.4! 62%.'&! %.! -! +-6%)/0! 3-+5%.4! 32+/)9! ?&,,3"%# V-!"!("# !"#
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L"5!,("<3"%04# =&$%0!"02!4!%7G! K.G! "RX–"RU9!

$''6Yqq)2%92+4q"X9"X"[qn9=VEBE#9RX"^9X"9X"R!

)(!W--.G! K9! n9G! @24(+&G! ]9!=9G! ]+23.G!@9! @9G!i!I(/('%*G! ?9! ARX"[F9!J-.0! +2-)&! '2!@25(Y! #$(!

(5(+4(.*(! 27! 6-'$3-0&! 7+25! 6-''(+.&! 27! *$-.4(! '$+2;4$! (Z6/2+-'2+0! 52)(//%.4! 27!

&;&'-%.-,%/%'0! '+-.&%'%2.&9! L"5!,("<3"%04# F(1344!"+# 0"1# =('%;0,3G! ^RG! R\U–RUR9!

$''6Yqq)2%92+4q"X9"X"[q<9(.C&27'9RX"[9XT9X"U!

I(!n2;C(.(/!W9!ARXXHF9!:.C%'-'%2.!b!/-!6+2&6(*'%C(9!A&%&,!243$G!UX9!

)(!D(+'$;%&G!=9G!W-//(4-''(G!E9G!i!_(*2*SG!K9!ARX"XF9!Economie de l’adaptation au changement 

)4!<0%!:&39!

)(! E-+)-.G! V9! A"UUTF9! _-! 62/%'%S;(! );! '(++-%.9! L":&u%3G! A"FG! \"–"XU9!

$''6Yqq)2%92+4q"X9HXXXq(.S;('(9R[Q!

I>K@?9! ARX"QF9! #$(! (*2.25%*&! 27! */%5-'(! resilience Buildings and infrastructures theme : 

&'+-'(4%*!@2-)!-.)!+-%/9!

I($2+.20G! n9! ARX""F9! _-! 62/%'%S;(! )(&! '+-.&62+'&! &;%'N(//(! /(&! +(*255-.)-'%2.&! )(&!
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n-5-%&!C2;&!.(!5M-C(1!%562&c!C2&!C;(&!5-%&!'2;<2;+&!C2;&!-C(1!&;!62&(+!/(&!,2..(&!S;(&'%2.&G!*(//(&!S;%!72.'!

+c7/c*$%+! (.! 6+272.)(;+! ('! -%)(.'! b! 72+5;/(+! */-%+(5(.'! /(&! *$2&(&9! V.! )%'! S;(! /-! *255;.%*-'%2.! -C(*! &(&!

)%+(*'(;+&!)(!'$d&(!(&'!;.!62%.'!)M-*$266(5(.'!*2;+-.'!)M;.!)2*'2+-'G!C2;&!5(!/M-C(1!c6-+4.c9!

N #255-&2G!)2.'!<(!&;%&!$2.2+c!)M-C2%+!c'c!/(!6+(5%(+!)2*'2+-.'!N!6/;&!)(![!-.&!-6+d&!-C2%+!&;%C%!/(!7-5(;Z!

52);/(! )(! *-+'24+-6$%(! )(&! *2.'+2C(+&(&! &%! &05,2/%S;(! )(&! &*;,(&! A62;+! S;%! ';! %.*-+.(&! (.! 6-+'%(! *(&!

-..c(&! $2+&! );! *255;.F9! J(+*%! 62;+! '-! )%&62.%,%/%'cG! '-! 6-'%(.*(G! /-! */-+'c! ('! /-! 6+272.)(;+! )(++%d+(!

l’apparente simplicité de tes conseils méthodologiques et merci pour ton exigence m’invitant sans cesse à 

-,-.)2..(+!/(!<-+42.G!b!e'+(!*-6-,/(!)(!préciser d’assume+!('!)(!6-+'-4(+!;.(!-.-/0&(9!!

N n(-.ND-;/G! +(.*2.'+c! )-.&! ;.(! 4-+(! 6-+%&%(..(! A)c<bF! -/2+&! S;M?4/-cG! E-,%.(G! v-..! ('!52%! 6+c6-+%2.&! /-!

6-+'%*%6-'%2.! )M;.! 4+2;6(! %.'(+)%&*%6/%.-%+(! )Mc';)%-.'&! -;! *2//2S;(! );! k:E! */%5-'! f!A:.F*(+'%';)(&! ('!

-)-6'-'%2.!-;!*/%5-'!7;';+!g!AIc62;(&G!k%4;('G!nc1cS;(/G!i!a;%/*-%//(G!RX"Tp!a;%/*-%//(!('!-/9G!RX"TF9!?C(*!*(''(!

thèse vous avez aussi accepté une forme d’expérimentation méthodologique!('!;.!'(++-%.!)%77c+(.'9!=(&!

*$2%Z!2.'!6-+72%&!6;!)2..(+! l’impression de trop bien cacher leur dimension critiqueG! +-&&;+(1NC2;&G!.2&!

discussions m’y ont aussi &(.&%,%/%&c9!!
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-C2.&!-66+%&!b!6(.&(+!(.&(5,/(!('!b!*2//-,2+(+!*2.*+d'(5(.'! AIc62;(&G!`-.)(+/%.)(.G!`(.';+%.%G!('!-/9G!

RX"^p!nc1cS;(/!('!-/9G!RX"\F9!

n(!+(5(+*%(!(.&;%'(!C%C(5(.'!*(;Z!S;%!2.'!6-+'-4c!;.!%.'c+e'!62;+!*(!6+2<('!-/2+&!S;M%/!.Mc'-%'!S;M-;!&'-)(!)(!

/M%)c(G!(.!2.'!-**256-4.c!/(!52.'-4(!('!/M2.'!A-;!52%.&!6(.)-.'!;.!'(56&F!&;%C%G!.2'-55(.'!?/(Z%-!_(&(;+!A=I=!

=/%5-'F!('!=$+%&'%-.!I;,2&'!AEL=KF"TR9!B.(!6(.&c(!&6c*%-/(!62;+!]+;.2!_-'2;+!: c’est lors de l’un de vos cours qu’a 

c'c!&(5c(!/-!6+(5%d+(!4+-%.(!)(&!S;(&'%2..(5(.'&!S;%!2.'!&2;&N'(.);!à ce travail, c’est vous qui m’avez aiguillc!

S;-.)!<(!+(*$(+*$-%&!;.!)%+(*'(;+!)(!'$d&(!('!C2&!'(Z'(&!2.'!.2;++%!/-!+c7/(Z%2.!'2;'!-;!/2.4!);!6+2*(&&;&9!

:/!(.!7-;'!)(&!*$2&(&!62;+!6-&&(+!)(!/M%)c(!-;!6+2<('G!6;%&!);!6+2<('!b!&(&!+c&;/'-'&!p!<(!+(5(+*%(!)2.*!'2;&!*(;Z!

S;%!6(.)-.'!6/;&!)(!'+2%&!-.&!2.'!-**2+)c!);!'(56&G!2.'!*2.'+%,;c!b!/-!+c7/(Z%2.!('!b!/-!)%&*;&&%2.G!2.'!5%&!b!

)%&62&%'%2.!)(&!520(.&!62;+!S;(!/-!+(*$(+*$(!6;%&&(!&(!7-%+(!Y!!

N =$(1! EL=K! Y! =$+%&'%-.! I;,2&'G! ?.'2%.(! @2'$(0! A52.! 4;%)(! )-.&! /(!5%/%(;! 7(++2C%-%+(! ('! &2;C(.'! ;.! )(&!

6+(5%(+&! -C(*! S;%! )%&*;'(+! )(&! +c&;/'-'&FG! ](+.-+)!#2++%.G! n(-.NK+-.l2%&! @;%1G! E26$%(! n-/-,(+'! 6;%&! n(-.N

]-6'%&'(!K+%(+!('!=/-%+(!@2;&&(/('!A('!E-5%-!E(,,-+!*-+!52.'(+!;.!*25%'c!)(!6%/2'-4(!-C(*!)(&!4(.&!2**;6c&!

.M(&'!/24%&'%S;(5(.'!6-&!&%56/(F9!

N ?! /M?I>J>!Y!]+;.2!_-7%''(G! %.4c.%(;+!+c7c+(.'!);!6+2<('G!`-/c+%(!D%.(-;!('!J-4;0!K-C+(/%d+(!)(! /-!*(//;/(!

'$d&(&!('!?;)(!]2)%4;(/!);!&(+C%*(!*/%5-'9!!

N =$(1!:H=>!Y!](.2h'!62;+!'2.!&2;'%(.G!'-!*2.7%-.*(!('!'2.!2;C(+';+(G!'-!6+c&(.*(!-;Z!525(.'&!*/c&G!J-/%8-G!

n(&&%*-!('!E%52.9!

B.(!'$d&(!*255(!*(//(N*%!&(+-%'!'2;'!&%56/(5(.'!C%)(!&%!)(&!)%1-%.(&!)(!6(+&2..(&!N!*-)+(&!)(!EL=KG!-&&2*%-'%7&G!

*$(+*$(;+&G!('*9!N!.(!5M-C-%(.'!6-&!-**2+)c!)(!/(;+!'(56&!62;+!5(!+(.&(%4.(+!'2;'!-;!/2.4!)(!/M(.S;e'(G!6-+'-4(+!

)(&!)2*;5(.'&G!5(!7-%+(!C%&%'(+!/(;+&!&%'(&!)(!'+-C-%/9!>.!'2;'(!*2$c+(.*(!-C(*!/M(&6+%'!)M;.(!5c'$2)(!*255(!

/M?L#G!*(!&2.'!*(&!-*'(;+&!S;%!72.'!'2;'!*(!S;M%/!&(!6-&&(!)M%.'c+(&&-.'!)-.&!*(!5-.;&*+%'G!%.7%.%5(.'!5(+*%9!!

#+2%&! -.&! )(! +(*$(+*$(! *M(&'! -;&&%! ;.! S;2'%)%(.! )(! ,;+(-;G! ;.! (.C%+2..(5(.'! %.'(//(*';(/! ('! )(&! +(/-'%2.&!

$;5-%.(&G! 5(+*%! )2.c énormément à toute l'équipe d’:H=>!Y! 5(.'%2.! &6-'%-/(! b! @25-%.G! *2N,;+(-;! *2.'+(!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"T"!=79!$''6Yqq3339'$(&(&97+q&"[\^R[!N!*2.&;/'c!62;+!/-!)(+.%d+(!72%&!(.!-2�'!RX"^!
"TR!n(!.M2;,/%(!6-&!ceux qui s’étaient intéressés à une de ses multiples variantes qui n'ont finalement pas pris corps (à Lyonnaise des eaux, au 
=E:G!('*9F!



RQ^!
!

*-.%*;/(&!('!'+-C-;Z!p!b!=c*%/(!,%.�5(!);!4+-.)!6�/(!`:=!('!J-+%2.!S;%!5M-C(1!6(+5%&!)(!&;%C+(!-;&&%!)M-;'+(&!

&;<('&!62;+!5M-c+(+!/M(&6+%'!p!b!J-+%-.-!('!:42+!62;+!C2&!*2.&(%/&!-C%&c&G!C2'+(!(Z6c+%(.*(!&(+(%.(G!C2'+(!,2..(!

$;5(;+!-%.&%!S;(!C2&!+(/(*';+(&!(.!-.4/-%&!p!b!'2;&!*(;Z!)(!/McS;%6(!-*';(//(!('!6-&&c(!)(!/-!+;(!)(!/-!`%*'2%+(!

6;%&!)(!/M?C(.;(!J-+*(-;!62;+!/(&!)c<(;.(+&G!/(&!,+-%.&'2+5%.4&G!/(&!&2%+c(&!<(;G!('*9!

_-!+(*$(+*$(!(&'!;.!52.)(!6-+72%&!'+d&!*256c'%'%7!5-%&!&2;C(.'!2;C(+'!Y! /(&!/(*';+(&G!/(&!*2//2S;(&G!/(&!c*2/(&!

)Mc'c!A/-! H(&,"37#?4!<0%3#n!)G! /-#=&<<3,#$)9((4!f!?;'2;+!);!R|=!gF!)(6;%&!RX"T!('!5e5(!-C-.'!2.'!6/-.'c!2;!

-++2&c! ,(-;*2;6! )(! 4+-%.(&9! ?! '2;&! *(&! -;'+(&! *$(+*$(;+&G! (.&(%4.-.'&G! -;Z! 6(+&2..(&! +(.*2.'+c(&! /2+&!

)McCd.(5(.'&G!-;Z!-;'(;+&!('!)2*'(;+&!)2.'!<M-%!/;!A6-+72%&!+(/;!('!+(N+(/;F!/(&!'(Z'(&G!-;Z!+(C%(3(+&!Y!5(+*%9!

:/!.M0!-C-%'!6-&!S;(!/-!'$d&(!)-.&!/-!C%(!5-%&!)-.&!/(!*(+C(-;!)M;.!)2*'2+-.'!'2;'!(&'!/%c!A2;!5c/-.4cF!('!%/!0!-!(;!

ces dernières années d’autres activités et réflexions qui ont nourri et complété cette recherche : !

N IM-,2+)G!5(+*%!=c)+%*G! ';!c'-%&! /b!b!a;c,(*!('!6;%&!-;&&%! /b!62;+!*(! '$c!-C(*!n(-.N_2;%&!_(!J2%4.(9!L2;&!

-C2.&!)(&&%.c!,(-;*2;6!)(!&*$c5-&!&;+!)(&!'-,/(-;ZG!)c*2;C(+'!)(!5;/'%6/(&!-;'(;+&G!5-.4c!2(-;*2;6!1(!

$;&$%&9! nM(&6d+(! '+d&! C%C(5(.'! S;(! .2&! )%&*;&&%2.&! f!*$(+*$(;+! i! *2.&;/'-.'!g! ('! .2'+(! -5%'%c! &(!

6+2/2.4(+2.'!(.*2+(!/2.4'(56&!(.!6$%/2&26$%(G!/b!2�!/-!*256/(Z%'c!(&'!/-!,%(.C(.;(!('!-%//(;+&9!!

N n(!)%&-%&!f!7-%&(;+!)(!62.'&!gG!f!5c)%-'(;+!(.'+(!)(&!52.)(&!)(!6(.&c(!g!N!5(+*%!K/2+%.(G!J%8(!('!'2;&!*(;Z!

S;%!2.'!6+%&!6-+'!b!/M-C(.';+(!:)-69!

N D-+72%&!/(&!%)c(&!C%(..(.'!)M;.!6(;!6/;&!/2%.!);!&;<('G!)(!/%(.&!%.)%+(*'&!2;!)(!*2..(*'%2.&!%.-''(.);(&!Y!5(+*%!

)2.*!-;&&%!b!'2;&!/(&!6-+'(.-%+(&!-C(*!S;%!<M-%!6;!'+-C-%//(+!Y!b!:H=>G!-C(*!=/%J-'(&G!-C(*!O(/*25(!=256/(Z%'0!

ARX"\FG!C%-!/(&!*2;+&G!('*9!

N >'!6;%&!%/!0!-!'2;&!/(&!525(.'&!)(!+(&6%+-'%2.G!S;-.)!/M(&6+%'!&(!)c'(.)G!&(!/%,d+(G!&(!+(62&(! N!5(+*%!b!*(;Z!

S;%!/(&!2.'!-**256-4.c&9!J(+*%!.2'-55(.'!-;Z!/-56%2.&!62;+!*(&!-..c(&!)(!'$c�'+(9!!

>.7%.!%/!0!-!*(;Z!S;%!&2.'!'2;<2;+&!/bG!6(;!%562+'(!/-!&%';-'%2.!('!/(!525(.'G!62;+!)(&!*$2&(&!7;'%/(&!2;!&c+%(;&(&G!

'2;<2;+&!%562+'-.'(&!Y!5(+*%!b!C2;&!S;%!e'(&!)(&!-5%&!6+2*$(&!A]-&'%(.G!/(&!&*;,(&999FG!('!,%(.!&�+!b!5(&!6-+(.'&G!

4+-.)&N6-+(.'&!('!b!5-!7-5%//(!S;%!5(!)(5-.)(.'!)(6;%&!Q!-.&!f!';!'+-C-%//(&!&;+!S;2%!(.!*(!525(.'!g!('!&(!&2.'!

$-,%';c&!b!;.(!+c62.&(!;.!6(;!52.2'2.(9!q!343"#Q0">3!=c*%/(G!62;+! /(!&2;'%(.G! /(&!+(/(*';+(&G!('!62;+! '2;'G!

notamment de m’avoir aidé à comprendre ce qui compte et qu’au bout d’un(! 72+5(! )(! f!5c)%'-'%2.!

c6%&'c5%S;(!g!il y a la nécessité d’incarner -;!S;2'%)%(.!ce que l’on a intellectualisé9!

! &



RQU!
!

?JJ%*;4)%,&

3, )'0?$%0%*!".6&0"!%.3"$& "#$%

8,,"29"9("."2,#($29(:%"#"2,$,-)2#(( &%

L%"#"2,$,-)2#()A(,'"(:%)+"&,(W:)#,"%#X( %

Q3$# connaissances scientifiques sur les changements climatiques à l’analyse 

économique pour la prise de décision en vue de l’adaptation des infrastructures 

ZEN.RX/#

'%

J(&,#&"#$7$%d<3#'3,,(5!0!,3#010-%W#0&8#)90"+3<3"%$#)4!<0%!:&3$#C#13$#)(""0!$$0")3$#

$)!3"%!'!:ues à l’analyse économique dans la prise de décision. (2016)#
(%

Y5-9-26(9)&5>"2,#(A)%(-2,"%.-"E#(E-,'(V,'-&$3(:%"$>*3"(( )%

H)%I#'):( %

Participants’ workbook# *%

J,3$3"%0%!("#$&--(,%# &*%

L%"##( &3-::-26C! >Z-56/(&! 27! 5-<2+! '26%*&! +(/-'()! '2! EL=K! *2C(+()! %.! '$(! K+(.*$!J()%-&!

,('3((.!RX"T!-.)!RX"^9!!
'(%

::9 ?'.!('$3'&! %

B)9"%2-#$,-)2(95(#;#,Z>"(A"%%).-$-%"(A%$2[$-#(",(&'$26">"2,(&3->$,-45"(C(=#"%(:"2#"%(9"#(

,%$2#A)%>$,-)2#(:%)A)29"#(:)5%(9"#(%\#"$5D(%)*5#,"#(",($9$:,\#/#@S?L/#J(!"%#?4!<0%#ZEN.PX/#(
'*%

G:,$I-26($(%)*5#,($::%)$&'($29(KBKG(,))3#(,)($9$:,(-2A%$#,%5&,5%"#(,)(&3->$,"(&'$26"Q#

I93#380<-43#('# %93#A,3")9# ,0!4;07#"3%;(,>/#QW-(&3$6#q/#J($%3,6#QFQp#0""&04#;(,>$9(-6#

e0$9!"+%("#Q?/#ZEN.PX/#

(+%

89$:,$,-)2(9"#(%\#"$5D($5D(&'$26">"2,#(&3->$,-45"#(C(&)>>"2,(:)#"%(3$(45"#,-)2(Q#@S?L/#

=&--(,%#13#1!$)&$$!("6#?(44(:&3#@"%3,"0%!("04#13#40#FW%W(#3%#1&#?4!<0%#ZEN.TX/(
(,%

8%,-&3"( ?C# V,+0"!G0%!("04# &-%0>3# ('# $)!3"%!'!)# !"'(,<0%!("# 02(&%# )4!<0%3# )90"+3# 27#

!"',0$%,&)%&,3#<0"0+3,$C#%93#)0$3#('#010-%0%!("#('#%93#A,3")9#,0!4;07#)(<-0"7/#QW-(&3$6#q/#

?4!<0%!)#?90"+36#.SKZK*SX6#STK*S^P/#

-.%

N)%:)%$,"($9$:,$,-)2(:3$2#()%(,'"(:%"##5%"()A(A-2$2&"0#?()9,0"6#@/#3%#04/#ZEN.TX/#@"#\/#_05!4436#

D/#L&G3"6#Y#=/#I9!W20&4%#ZL1$/X6#D10-%!"+#%(#?4!<0%3#?90"+3C#0#:&3$%!("#'(,#(&,#$()!3%!3$#Z?UB=#

L1!%!("$X/#J0,!$/##

./%

N"( 45"( :"5,( 2)5#( $::%"29%"( 3"( &$#( 9"( 3$( 6"#,-)2( 9"( 3$( .\6\,$,-)2( #5%( l’adaptation au 

&'$26">"2,(&3->$,-45"(:)5%(FMNO0#QW-(&3$#ZEN.^X/#J&24!)0%!("#c#53"!,6#B35&3#aW"W,043#13$#

?93<!"$#13#A3,/(

.,%

!



!"#$#%&'&()%$*'%+*'&&#%+#+*#,#%&$*

! "#$%&'()*+,-.(L’exemple du réseau ferroviaire français!"!#$%&'$%!'%(!')*+(+,&(!-,.$!'%(!

+&/$0(1$.*1.$%(! 0'0-1)%(! 0.2! *30&4%5%&1(! *6+501+7.%(8( /012304+( 5267043( 89( 1:2(

/01236707512374+( ;320<:( 1246( 983( 701230417804+( <+76412( 02=817417805'( 5255780( 80(

4>4?141780(18(<+76412(<:40=2.(@4375.(

! "#$%&'()*02-.(9,:!1,!50;%!+&/$0(1$.*1.$%!+&<%(15%&1!5,$%!*6+501%=$%(+6+%&1>!?3%!*0(%!

,/!0'0-101+,&!,/!13%!@$%&*3!$0+6:0A!*,5-0&A!BCD@8!/012304+(52670473(89(1:2(A*38?240(

/0B2516201(C40D.(E*F26G8*3=.(

! "#$%&'( ;2G3*43,-.( E%! *30&4%5%&1! *6+501+7.%! *3%F! 6%(! 0.1$%(! ,-)$01%.$(! %.$,-)%&(!"!

)6%5%&1(!'%!$%<.%!'%!6+11)$01.$%8(H3>(621170=(89(1:2(IJK;(I,04?52(experts’(=38*?(80(

<+76412(<:40=2(4>4?141780.(@4375.(

! "#$%L'(I2?126G23-.(G1.'%!'%!*0(!(.$!6%!(%*1%.$!/%$$,<+0+$%!'0&(!6%!E0&4.%',*!H,.((+66,&8!

MN/OPQ@JRKK(5267043("I+13!H,13%AJ!K8L.(@4375.(

! "#$%L'()*02-.(Quelle mobilisation des outils économiques d’aide à la décision pour des 

+&/$0(1$.*1.$%(! /%$$,<+0+$%(! 0'0-1)%(! 0.2! *30&4%5%&1(! *6+501+7.%(! >! M&%! <0$+)1)!

d’usages. I*6623( 5<:88+( S(R*18*3( >*( #TK(U'( 5255780( 80( D6+501%! 0&'! (,*+%1AJ! /$,5!

$3%1,$+*!1,!0*1+,&8!!

! "#$%L'()*02-.(K'0-101+,&!,/!13%!@$%&*3!$0+6:0A!(A(1%5"!*6+501%!*30&4%!0(!0!(1$01%4+*!

'$+<%$!,/!'%*+(+,&!50;+&4>!K&!+&='%-13!*0(%=(1.'A8(H3>(A*38?240(K8092320<2(80(K+76412(

K:40=2( R>4?141780( "AKKR( #$%L-'( 5255780( V.#( A023=,( 40>( O3405?831( /0934513*<1*32(

*0>23( K+76412( K:40=2W( R>4?141780'( P717=41780( 40>( X257+720<2.( N+45=8Y.(

:11?WQQ2<<4#$%L.2*Q<8092320<2QY?!<801201Q*?+84>5Q#$%LQ$ZQAKKR!@434++2+!

I2557805![Z!%.?>9((

! "#$%L'( P43<:-.( #0&&%6! (%((+,&"! NO.%66%(! (1$01)4+%(! ')PQ! 0',-1)%(! =! H)(%0.2! %1!

+&/$0(1$.*1.$%(N8! I,6?857*6( \R>4?141780( >25( 70934513*<1*325( 21( >25( 3]524*F( 4*(

<:40=26201( <+76417^*2\.( %Z1:( ( /01230417804+( _241:23( 40>( K+76412( ;83*6.( @4375.(

:11?5WQQ983*62128<+7641.<86Q((

! "#$%`'(J8B26G23-.(@85123W(K'0-101+,&!,/!@$%&*3!1$0&(-,$1(! +&/$0(1$.*1.$%!1,!*6+501%!

*30&4%"!10;+&4!,:&%$(3+-!,/!0!$,R.(1!5+&'(%1!0&'!STM!1,,6(>!?3%!%205-6%!,/!$0+6:0A!

+&/$0(1$.*1.$%(8!MPMa(I8<721,(Z1:(R00*4+(_83D5:8?, session “Decision!64D70=(*0>23(

Deep Uncertainty Techniques in Practice: Stories”. ( _45:70=180( MK.(

:11?WQQYYY.>22?*0<2314701,.83=Q400*4+!622170=5Q((

(
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!"#$%&'()"*"(+#$%,-*'+-./"#$0123$"($%4/5#$'6"%$0"#$ -*7'%+#$"(%45"$ -(%"5+'-(#$3$
l’échelle$51)-4(',"$

L’adaptation'%)$'+#',-.*'/01%+2'3"+2'4%)'*#.20)$2+5$+2%)'$$

§$8'##"5$d’un$*409,"$0"$01%-#-4($./-$74/6'-+$#"$:4(0"5$#/5$,"#$";715-"(%"#$7'##1"# 
à$/($*409,"$%'7'<,"$0"$75"(05"$"($%4*7+"$,"$%'5'%+95"$-(%"5+'-($"+$(4/6"'/$0"#$
%4(0-+-4(#$%,-*'+-./"#$:/+/5"#$$$

§$=>74+&9#"$ ./"$ l’analyse$ 1%4(4*-./"$ 7"/+$ ?+5"$ /($ -(+"5*10-'-5"$ /+-,"$ "(+5"$
l’analyse$0"#$-*7'%+#$7&>#-./"#$0/$%&'()"*"(+$%,-*'+-./"$"+$,'$75-#"$0"$01%-#-4($

§$@4*<5"/;$4/+-,#$1%4(4*-./"#$d’aide$3$,'$01%-#-4($016",4771#$*'-#$*',$'775475-1#$$

è'6")%2'4%)'7+%)$*"#)',+'58"*&'%$',%'l’appropriation',%'5%)'"+$*4)'%$',%'4%+2'
294%'3"+2'40'32*)%'%#'5"/3$%',%)'7+%)$*"#)'d’adaptation''

:(1%5$*.)'')5*%#$*.*7+%)'';'*4<-,-#"5$/("$)5-,,"$0"$,"%+/5"$#4%-4,4)-./"$74/5$75"(05"$"($%4*7+"$,'$51',-+1$0"#$754%"##/#$%4*7,";"#$0"$l’adaptation$$$

§ A(+"554)"5$,'$7,'%"$"+$,"$5B,"$0/$#%-"(+-:-./"$"+$0"$,'$%4(('-##'(%"$#/5$,"$%,-*'+$0'(#$,'$75-#"$0"$01%-#-4($

§ A(+"554)"5$l’interaction$"(+5"$4/+-,#$*4<-,-#1#$"+$'++-+/0"$'047+1"$:'%"$'/$%&'()"*"(+$%,-*'+-./"$

§ 84#"5$,'$./"#+-4($0"$l’information$(1%"##'-5"C$0"$,'$6',"/5$0"$l’information,$0"#$%5-+95"#$0"$01%-#-4($D"::-%'%-+1C$54</#+"##"C$751%'/+-4(…E$

:(1%5$*.)'"3-20$*"##%4)';'''

§ F"(:45%"5$,'$#"(#-<-,-#'+-4($"+$,'$%'7'%-+1$d’action$%4,,"%+-6"#$74/5$/("$1%4(4*-"$"+$0"#$+"55-+4-5"#$7,/#$51#-,-"(+#$"+$*-"/;$'0'7+1#$'/$%,-*'+$:/+/5$

§ 85474#"5$/("$'(',>#"$0"#$4/+-,#$";-#+'(+#$+"('(+$%4*7+"$0/$%4(+";+"$4715'+-4((",$:5'(G'-#$$
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« EXPLIQUER LE CONTEXTE DE L’INTERVIEW  

Au vu des changements climatiques déjà en cours mais dont les impacts à l’échelle régionale sont encore 

incertains, l’adaptation devient un défi majeur pour les infrastructures. Il s’agit de parvenir à passer d’un 

modèle de décision qui pouvait se fonder sur les expériences passées à un modèle capable de prendre en 

compte le caractère incertain et nouveau des conditions climatiques futures. Ce projet fait l’hypothèse 

que l’analyse économique peut être un intermédiaire utile entre l’analyse des impacts physiques du 

changement climatique et la prise de décision. De nombreux outils économiques d’aide à la décision ont 

été développés mais ne sont forcément appropriés. Notre objectif est de poser les questions du choix et 

de l’appropriation de ces outils et de leur rôle pour la prise en compte des questions d’adaptation.  

Cette thèse  se propose ainsi  d'analyser la manière dont les connaissances scientifiques sur le 

changement climatique sont appropriées par des décideurs économiques tels que les gestionnaires 

d’infrastructures et la façon dont l’analyse économique pourrait être plus efficacement mobilisée pour 

les traduire en éléments opérationnels de prise de décision d’adaptation. 

En partenariat avec SNCF/SNCF Réseau (DDD), ADEME et I4CE 

Approche : enquête de terrain – entretien  

Cette interview intervient en phase amont du projet/exploratoire, à un moment où la formulation précise 

des questions de recherche est encore à affiner. Compréhension du contexte, des jeux d’acteurs, des etc. 

INCONVENIENTS ET AVANTAGES 

- Le fait de vous interviewer environ une heure présente le seul inconvénient de la démarche de 

cette interview. 

- Les avantages, par contre, de cette interview sont collectifs et ne peuvent que vous impacter 

positivement d’une façon indirecte. 

COLLECTE ET TRAITEMENT DE DONNEES 

Afin de pouvoir traiter l’ensemble des informations que cette entrevue va nous fournir, cette interview 

sera enregistrée si vous le permettez.  

 

Chaque fichier-interview serait anonyme, un numéro aléatoire lui sera attribué. 

Pour chaque interview, on procède par une transcription, une sauvegarde sous forme de fichier anonyme. 

Seuls les interviewers peuvent intervenir dans la procédure d’enregistrement et de transcription des 

interviews qui les concernent. Cette intervention ne sera jamais révélée publique. Quelques informations 

de votre interview peuvent être utilisées en public sans que ceci vous soit associé en tant que personne. 

VOTRE PARTCIPATION 

Votre participation est volontaire  et vous pouvez arrêter cette interview quand ceci vous semble 

nécessaire ». 
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but de m’aider à mieux comprendre les enjeux de chaque métier, le rapport des différentes activités de gestion et 

d’exploitation à la météo et au climat, l’identification (ou pas) du changement climatique comme enjeu, l’information 

(*"&'+*87$E+;0$""!*,$C#7$"#5'(!7*);"#($"#&,*"$"#($#(;0*"*'+9##

à#F?&$#(>*+=',5!)*'+"#*5&',)!+)$"#$)#&'2,12'*#G#)'2)$#*+='#H$%&;,*$+0$C#0'++!*""!+0$C#$%$5&7$C#'&*+*'+C#('0999I#
,$7!)*-$#G#H*I#!2%#&,'0$""2"#($#(;0*"*'+C#H**I#J#7!#5!+*6,$#('+)#7>!0)*-*);#$")E&$2)#A),$#*+=72$+0;$#&!,#($"#&!,!56),$"#
07*5!)*12$"C#H***I#!2%#)$+(!+0$"#(>;-'72)*'+#$)#$+3$2%#H*+0$,)!*+"E0'5&7$%$"I#!2%12$7"#KLMN#$")#0'+=,'+);$9#

17567<!71!78=(!8(><>78>?!=(

- O$#=!*)#($#-'2"#*+)$,-*$.$,#$+-*,'+#2+$#4$2,$#&,;"$+)$#7$#"$27#*+0'+-;+*$+)#($#7!#(;5!,04$#($#0$))$#*+)$,-*$.9#

- O$"#!-!+)!@$"#de cette interview sont collectifs et ne peuvent que vous impacter positivement d’une façon 

*+(*,$0)$9#

/!4=/!581<!=(

D%&7',!)*'+#$)#$%&;,*5$+)!)*'+#($#(*"&'"*)*="#&$,5$))!+)#($#"'27$-$,#$)#de discuter la question de l’adaptation au 

04!+@$5$+)# 07*5!)*12$# : ex. éléments d’objectivation des coûts du changement climatique, test de robustesse au 

04!+@$5$+)#07*5!)*12$#($"#"0;+!,*'"#"'0*'<économiques, aide à la décision en situation d’incertitude p,'='+($C#'2)*7"#
prospectifs : trajectoires d’adaptation, etc. Interrogation du potentiel d’appropriation de tels outils dans les processus 

($#(;0*"*'+"9#

K$7'+#-'),$#*+);,A)#-'2"#&'2,,$P#A),$#!""'0*;#J#0$"#&,'7'+@$5$+)"9#

5600!58!(!8(84>18!@!78(9!(9677!!=(

Afin de pouvoir traiter l’ensemble des informations que cette entrevue va nous fournir, cette interview sera 

$+,$@*"),;$#"*#-'2"#7$#&$,5$))$P9#M4!12$#=*04*$,<*+)$,-*$.#"$,!*)#!+'+?5$9#Q'2,#04!12$#*+)$,-*$.C#'+#&'2,,!#&,'0;($,#

J#2+$#),!+"0,*&)*'+C#2+$#"!2-$@!,($#"'2"#=',5$#($#=*04*$,#!+'+?5$9#

R+#+'58,$#),6"#7*5*);#($#&$,"'++$"#H*+)$,-*$.$,#S#;-$+)2$77$5$+)#!""*")!+0$#J#7!#,$),!+"0,*&)*'+I#&$2-$+)#*+)$,-$+*,#

dans la procédure d’enregistrement et ($# ),!+"0,*&)*'+# ($"# *+)$,-*$."9# M$))$# *+)$,-$+)*'+# +$# "$,!# 3!5!*"# ,;-;7;$#

&287*12$9#T2$712$"#*+=',5!)*'+"#($#-'),$#*+)$,-*$.#&$2-$+)#A),$#2)*7*";$"#$+#&287*0#"!+"#12$#0$0*#-'2"#"'*)#!""'0*;#$+#

)!+)#12$#&$,"'++$9#

<684!(/>4851/>8167(;($")#AB'BC"&$*+#$)#-'2"#&'2-$P#!,,A)$,#0$))$#*+)$,-*$.#12!+(#0$0*#-'2"#"$587$#+;0$""!*,$9#

934!!(;(#U4#dans l’idéal H($#0'58*$+#($#)$5&"#(*"&'"$P<-'2"#VI#W#
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/+*DBCC&'(EF$G+'$C+D(HB*("#+($C"+*A$+I(#(

4#,*B('&#'B#+%"'

ü N',5!)*'+#$)#5;)*$,##
ü F?&$#($#(;0*"*'+"E04'*%#!2%12$7"#$")#!5$+;#J#0'+),*82$,#–#"'2"#12$77$#=',5$#V#
ü Processus de décisions (calcul, outils, scénarios, organes, études, partenaires…)#
ü X+!7?"$#;0'+'5*12$#
ü Y*"12$"C#$+3$2%C#'&&',)2+*);"#Z#-!,*!87$"#07;"#($"#04'*%#
ü Y$7!)*'+##

! X2#changement, à l’anticipation, à la planification, #
! [#l’incertain#
! [#7!#5;);'#$)#!2#07*5!)#

ü M4!+@$5$+)#07*5!)*12$C#!(!&)!)*'+C#,;"*7*$+0$#
ü \+=',5!)*'+#"0*$+)*=*12$#

C%5%"-7'#)&7*5%'

JK /*LD+C"&"$BCD, description de l’activité et des pratiques(

(

< Q'2-$P<-'2"#-'2"#&,;"$+)$,#H='+0)*'+<5;)*$,C#=',5!)*'+C#$%&;,*$+0$999I#V(
< Q'2,,*$P<-'2"#5>$+#(*,$#2+#&$2#&72"#"2,#-'),$#"$,-*0$#G#"*)2!)*'+#(!+"#7>$+),$&,*"$#&,*',*);"E'83C#$)09#V(
< Q'2,,*$P<-'2"#5$#&!,7$,#&72"#$+#(;)!*7#($#-'"#&,!)*12$"#4!8*)2$77$"#12*#-'2"#&!,!*""$+)#$+#7*$+#!-$0#0$"#"23$)"#V#]($#

07*5!)#Z#($#04!+@$5$+)#07*5!)*12$#Z#($#,*"12$#07*5!)*12$#Z#($#,;"*7*$+0$#Z#($#04!+@$5$+)#@7'8!7#Z#($#,$7!)*'+#!2%#
0'+(*)*'+"#$+-*,'++$5$+)!7$"#…]#

§ F?&$"#($#(;0*"*'+"E&,'3$)"C#'^#"'+)#7$"#,*"12$"C#7$"#$+3$2%#&,*+0*&!2%C#$)09#

/*B%+DDFD(G+()*$D+(G+(GL%$D$BCD(

< Q'2-$P<-'2"#5>$+#(*,$#&72"#"2,#7!#5!+*6,$#('+)#"'+)#&,*"$"#7$"#(;0*"*'+"#V#]_-$+)2$77$5$+)#&,;0*"$,#(!+"#12$7#0'+)$%)$C#
12$7# )?&$# ($# (;0*"*'+# $+# ='+0)*'+# ($"# ,;&'+"$"# "2,# 7$# 07*5!)`# ,"#B%(()(' D#"E-7*(@(2' ,"-&*F)%(2' *5D#"E-&*#5' )&*7*(@2'

*5?*B-&%)"(2')5*&@'?e décision (tronçon, secteur, élément…) G'#"A-5%'?%'?@B*(*#5'G'H*5B*&%"'6',"%5?"%')5'B-('B#5B"%&I#
§ 89.:J'1%-)B#),'?%',"#B%(()('F)*'(%E17%5&'D#"E-7*(@('K'(&-5?-"?(2'"@D@"%5&*%7(2'%&B/LJ'F)%77%')&*7*(-&*#5'"@%77%'M#

>C&'MD+(L%BCB,$NF+(;()*B%+DDFD(+O$D"&C"D(

< T2$77$#&7!0$#$")#!00',(;$#!2%#!,@25$+)"#;0'+'5*12$"EJ#7>!+!7?"$#;0'+'5*12$#V#Y;!7*";$#0'55$+)C#"'2"#12$77$#

=',5$#V##

< T2*#,;!7*"$#0$"#!+!7?"$"#H*+)$,+$E$%)$,+$C#"$,-*0$#(;(*;EaD999I#V#

< T2$77$"#"'+)#7$"#-!,*!87$"#07;"#($#7!#(;0*"*'+#V##

< R)*7*"!)*'+#($#"0;+!,*'"#($#,;=;,$+0$"#V##

< Habitude à l’incertain#V##

#

PK 4+'&"$BC(Q('&(,L"LBR(&F(%'$,&"(+"(&F(%#&CE+,+C"(%'$,&"$NF+(

(

< D+#12'*#7$"#0'+(*)*'+"#07*5!)*12$"#"'+)#2+#$+3$2#&'2,#-'2"#V#D+#12'*#-'2"#0'+0$,+$+)<$77$"#(!+"#-'),$#!0)*-*);#V#]b$"#
$%$5&7$"#($#0!"E;-6+$5$+)"#V#b$"#04*==,$"#V`#

< O$#04!+@$5$+)#07*5!)*12$#]*9$9#7>;-'72)*'+#($"#0'+(*)*'+"#&!,#,!&&',)#J#7!#"*)2!)*'+#0'++2$`#$")<*7#*($+)*=*;#0'55$#2+#
&4;+'56+$#+'2-$!2#$)#*5&',)!+)#(!+"#-'),$#!0)*-*);#V##

§ b;)$0)*'+#;-$+)2$77$5$+)#($#)$+(!+0$"#($#04!+@$5$+)#H&!,#12$7"#(*"&'"*)*="#VI#
§ ]='77'.#2&#"$7'+#,;&'+"$#G#*772"),$,#$+3$2C#-'*,#0'55$+)#"$#,!&&,'04$#(>!2),$"#@,!+($"#)$+(!+0$"G#$%9#

(;);,*',!)*'+#($"#5!);,*$7"C#0'c)"#($"#,$)!,("C#;-'72)*'+#($5!+($999`#
< T2$#&'2-$P<-'2"#5>$+#(*,$#V#b$#12$77$"#*+=',5!)*'+"#(*"&'"$P<-'2"#V#
< T2$7"#)?&$"#(>*+=',5!)*'+"#0'5&7;5$+)!*,$"#&'2,,!*$+)#-'2"#A),$#2)*7$"#V#
< O>!(!&)!)*'+#!2#04!+@$5$+)#07*5!)*12$#$")<*7#2+#$+3$2#12$#-'2"#!-$P#*($+)*=*;E('+)#-'2"#!-$P#$+)$+(2#&!,7$,#V#O!#

,;(20)*'+#($#7!#-27+;,!8*7*);#!2%#!7;!"#07*5!)*12$"#V#O!#,;"*7*$+0$#V#
< X-$P<-'2"#0'++!*""!+0$#($#),!-!2%#&!"";"#'2#$%*")!+)"#"2,#7>!(!&)!)*'+#!2#04!+@$5$+)#07*5!)*12$#V#H!2,*$P<-'2"#($"#

,$""'2,0$"C#($"#('025$+)"C#($"#7*$+"#J#5$#0'552+*12$,#VI#
< T2$77$"#"'+)#7$"#"'2,0$"#($#0$"#*+=',5!)*'+"#V#KN+%>G+#)('7OP-1*&)?%'?O)&*7*(%"'?%('"%((#)"B%('6'B-"-B&Q"%'(B*%5&*D*F)%'

K,)17*B-&*#5(2'"-,,#"&(///L'J'?-5('F)%77%'(*&)-&*#5'%&'7%(F)%77%('ML#
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#
SK !"(D$(T(Q$,"&$0)*-$"C#,$7!)*'+#!2#04!+@$5$+)(

(

< M!,!0)6,$#+'2-$!2C#"&;0*=*12$#($#0$#"23$)#V##

'!

'M7d)2,$#

<Q'2-$P<-'2"#+'2"#0'+"$*77$,#($"#&$,"'++$"#J#0'+)!0)$,#&'2,#+'),$#;)2($#V#M'',('++;$"#V##

<L'2"#!-'+"#0'2-$,)#7$"#(*==;,$+)"#)465$"#12$#3>!-!*"#&,;<*($+)*=*;C#-,!*5$+)#),6"#2)*7$#&'2,#5*$2%#0'5&,$+(,$9#e'?$P#2+#
!2),$#"23$)E&'*+)#12$#+'2"#+>!2,*'+"#&!"#!8',(;#$)#12*#-'2"#"$587$,!*)#*+);,$""!+)#V##

b!+"#)'2"#7$"#0!"#-'2"#&'2-$P#5$#,$0'+)!0)$,#'2#5>$+-'?$,#($"#*+='"#"2&&7;5$+)!*,$"9#b!+"#7$"#&,'04!*+"#5'*"9##

K'24!*)$P<-'2"#A),$#)$+2#!2#0'2,!+)#($"#!-!+0;$"#($#0$))$#;)2($EA),$#*5&7*12;#&72"#"*#&$,)*+$+)#J#2+#")!($#27);,*$2,#H$%9#
='02"#@,'2&I#V##
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!"#$%#&'!(!)"!"%*+'!,'-.!+/#0#+"'-$%0!"%1,#'

-23456'78'926:4;492<:'

'

' '

'

"#$%&'(()'*!!

+,!#-%#.*'!+,/0' '
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+!

!

1'!&*#2'%!3'!%456'!
Cet atelier s’inscrit dans le cadre du projet de thèse intitulé 7!!"#$%&''()##('%"#$#%)"'*)+),-"#$#-.$/"#$

changements climatiques à l’analyse économique pour la prise de décision en vue de l’adaptation des 

)'+.(#*.-%*-."#!8!9'$:!&;*!<)=);$!>?@AB?C!6D*!(;!&:*)#3'!+,/EF+,/GH!!

I'!&*#2'%!;!&#D*!#.2'-%)J!3K;$;(L6'*!(;!9;$)5re dont le gestionnaire et l’exploitant d’une infrastructure 

telle qu’un réseau de transport ferroviaire peu='$t s’approprier les connaissances scientifiques 

'M)6%;$%'6!6D*!('!-4;$N'9'$%!-()9;%)OD'H!!

P(!'M&(#*'!$#%;99'$%!OD'(('6!6#$%!('6!:=#(D%)#$6!'$=)6;N';.('6!&#D*!&*'$3*'!'$!-#9&%'!('!-;*;-%5*'!

incertain des conditions climatiques futures à l’échelle régionale!Q!

F RD'(('! )$J#*9;%)#$! 6-)'$%)J)OD'! 3)6&#$).('S! OD'(('! )$J#*9;%)#$! D%)('S! OD'(! *;&&#*%! ;D!

9#$3'!6-)'$%)J)OD'!T!!

F RD'(6!;*ND9'$%6!&#D*!%'$)*!-#9&%'!3'!-'!&;*;95%*'!3;$6!('6!3:-)6)#$6!T!RD'(!*U('!&#D*!

l’analyse économique ?!

F Quels outils mobiliser pour s’approprier ce sujet ? Comment décider malgré les 

incertitudes ? Comment articuler cette problématique avec d’autres objectifs de gestion!T!

F RD'(('6! évolutions des usages et des pratiques ? Quelles formes d’adaptation ? Des 

#&%)#$6!%'-4$)OD'6!9;)6!:N;('9'$%!9;$;N:*);('6!'%!#*N;$)6;%)#$$'(('6H!

I'%!;%'()'*!
I'%!;%'()'*!&*#(#$N'!(’étude détaillée d’une portion du système ferroviaire initiée en 2016 entre NV9'6!

et Perpignan. Il fait suite à une série d’entretien6!9'$:'!3;$6!(;!*:N)#$!'$!J)$!3‘année dernière et est 

#*N;$)6:!;='-!('!@U('!?>>!3'!(;!>W!A--)%;$)'S!(;!3)*'-%)#$!3D!3:='(#&&'9'$%!3D*;.('!3'!CXIY!'%!(;!

direction de l’environnement et du développement!3D*;.('!3'!CXIY!Z:6';DH!

Il se propose d’ouvrir un espace où mettre en lumière et en discussion certaines caractéristiques et 

)9&()-;%)#$6!J#$3;9'$%;('6!3D!-4;$N'9'$%!-()9;%)OD'S!$#%;99'$%!Q!!

F 1;!-'*%)%D3'!3'!-4;$N'9'$%6!'$!-#D*6!;=;$%!%#D%!-;*;-%:*)6:6!&;*!D$'!&(D6! J#*%'!=;*);.)()%:![! (;!

&#66).)()%:!3'!6)%D;%)#$6!9:%:#*#(#N)OD'6!$#D='(('6!; des conjonctions inédites d’évènements.!

F 1'6!-#$6:OD'$-'6!\!'$!%)*'*!&#D*!('!9#35('!J'**#=);)*'!3;$6!6#$!'$6'9.('!;D!*'N;*3!3'!6'6!J)$;()%:6!

'%!;DF3'(\!3'6!;6&'-%6!%'-4$)OD'6!]-#$6:OD'$-'6!6D*!('!9#35('!:-#$#9)OD'!'%!('!6'*=)-'!#JJ'*%!

;DM!D6;N'*6S!'%-H^H!

L’atelier se déroulera en trois temps :!

/H B$!&*'9)'*!%'9&6!-#$6;-*:!;DM!&*;%)OD'6!;-%D'(('6!OD)!6'!&*#&#6'!au travers de l’exemple 3'6!

-;$)-D('6!de revenir sur l’analyse issD'!3'6!'$%*'%)'$6!9'$:6!3;$6!(;!*:N)#$H!!!

+H B$!3'DM)59'!%'9&6!3:3):!;DM!-#$$;)66;$-'6!3#$%!#$!3)6&#6'!6D*!('6!-4;$N'9'$%6!-()9;%)OD'6!

'%!('6!:%:6!\!='$)*S!;D%#D*!3'!OD'(OD'6!:(:9'$%6!&*:6'$%:6!&;*!D$'!-4'*-4'D6'!'$!-()9;%#(#N)'!

]_N(;:!`:a:OD'(S!P@C1b1CI?^!'%!d’un récit!3'!-'!OD'!&#D**;)%!c%*'!D$!:%:!3)JJ)-)('!3;$6!('!JD%D*H!!

dH B$! %*#)6)59'! %'9&6!-#$6;-*:!;DM!;3;&%;%)#$6!&#66).('6!;D! *'N;*3!3'6!&#66).('6!:=#(D%)#$6!

-()9;%)OD'6!'%!\!('D*6!)9&()-;%)#$6!6D*!('!6L6%59'!J'**#=);)*'H!!!

! !
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d!

!

@*#N*;99'!3'!(;!9;%)$:'!Q!e4!F!/d4!
!

e4Fe4+,! %<:6=78;:4=<'présentation de l’atelier,!&*:;9.D('!9:%4#3#(#N)OD'!f!:%4)OD'S!%#D*!

3'!%;.('!

e4+,F/,4/,! "5>9?'@': un été compliqué aujourd’hui '

F )6A?5<:2:4=<' BC4D42<' (A9=85?E! 15’F! –'>)6-D66)#$! 3'6! &*;%)OD'6! ;-%D'(('6! Q! D$'!

adaptation au fil de l’eau  '

! Z'%#D*!6D*!('6!'$%*'%)'$6!

! L’exemple des vagues de chaleur!

F (4?;8??4=<'@''

! Z:;-%)#$6!3)*'-%'6!\!(;!&*:6'$%;%)#$!!

! ")6'!'$!&'*6&'-%)='!

/,4/,F/,4EE! Temps 2 : proposition d’une lecture de la connaissance sur le changement 

;G4>2:4H85''

F )6A?5<:2:4=<' B!IG2A' JAKAH85GE' 15’F' –' -4;$N'9'$%! -()9;%)OD'S! =;*);.)()%:! '%!

'M%*c9'6!9:%:#*#(#N)OD'6!'

F (4?;8??4=<'L''

! Z:;-%)#$6! 3)*'-%'! \! (;! &*:6'$%;%)#$! '%! 3)6-D66)#$! 6D*! ('6! )$J#*9;%)#$6!

nécessaires à l’adaptation!

/,4EEF//4/,! )28?5'''

!

//4/,F/+4E,! "5>9?'M':  Exploration des implications pour l’adaptation au changement 

;G4>2:4H85'''

F )6A?5<:2:4=<'B!IG2A'JAKAH85G'N'C4D42<'(A9=85?E'10’F'O'B$!:%:!3)JJ)-)('!3'9;)$!T!'

F (4?;8??4=<'M''

! ?%!;(#*6!Q!OD'(('6!)9&()-;%)#$6!T!RD'(('6!;3;&%;%)#$6!T!!

! Quels types d’actions pourraient être prises par anticipation ? !

/+4E,!–!/d4! -=<;G8?4=<'5:'65>56;45>5<:?!

/d4'
(AP58<56'!

!

! !
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g!

!

RD'(OD'6!:(:9'$%6!3'!9:%4#3'!Q!
1'6!;%'()'*6!3'!-'!%L&'!6#$%!D$!3'6!J#*9;%6!OD)!&'D='$%!c%*'!9#.)()6:6!3;$6!('!-;3*'!3'!*'-4'*-4'6!'$!

sciences sociales, en complément d’observations de terrain, d’étude6! .).()#N*;&4)OD'6! #D! '$-#*'!

d’entretien6, pour produire des données qui nourriront l’analyseH! L’interaction en groupe perm'%!

d’échanger et de mettre en discussion les visions individuelles.!

B$!%'(!;%'()'*!6'!='D%!c%*'!D$!'6&;-'!3'!3)6-D66)#$!().*'!'%!6h*. Nous vous demandons d’y mobiliser 

=#%*'!'M&:*)'$-'!&*#J'66)#$$'(('!'%!=#6!-#$$;)66;$-'6!3'6!6D2'%6!'%!=#D6!)$=)%#$6!\!3:.;%%*'!6;$6!OD'!

le contenu des échanges ne soit engageant pour vous ou votre entité. C’est un moment de réflexion 

OD)!;D%#*)6'!(;!&*)6'!3'!*'-D(!&;*!*;&&#*%!;DM!&#6%D*'6!3D!OD#%)3)'$H!

<#D6!;='a!'$%*'!=#6!9;)$6!D$!-;4)'*!3D!&;*%)-)&;$%.  Il s’agit d’un outil 9:%4#3#(#N)OD'!OD)!&'*9'%!

d’optimiser le te9&6!OD'!$#D6!&;66#$6!'$6'9.('!Q!

F ?n formalisant des moments d’arrêt, avec pause écrite, nous ancrons mieux nos délibérations 

3;$6!-'!OD'!$#D6!;&&#*%#$6!-4;-D$S!3;$6!$#6!)$%'**#N;%)#$6H!!

F ?$!$#D6!&'*9'%%;$%!3'!-#(('-%'*!D$'!&;*%)'!3'6!3#$$:'6S!6#D6!(;!J#*9'!3'!=#6!:-*)%6H!

I'6!3#$$:'6!F!-#9&(:%:'6!&;*!3'6!('-%D*'6!'%!:='$%D'(('9'$%!3'6!'$%*'%)'$6!-#9&(:9'$%;)*'6!F!6'*#$%!

'$6D)%'!;$;(L6:'6!'$!*'6&'-%;$%!('6!-;$#$6!9:%4#3#(#N)OD'6!3'6!3)6-)&()$'6!9#.)()6:'6!3;$6!('!&*#2'%H!

@*:;9.D('!:%4)OD'!

RD)!$#D6!6#99'6!

I'!&*#2'%!de recherche s’inscrit dans le cadre du programme de thèse de l’ADEME. Il '6%!-#J)$;$-:!\!

&;*%6!:N;('6!par l’ADEME![!PgI?!–!0'#*)*-*"$+&.$1/)2(*"$3%&'&2)%#![!CXIY!]d>^!'%!CXIY!Z:6';D!]>?>>^H!!

1'!3#-%#*;$%!est inscrit à l’Université de VersaillesFC;)$%FRD'$%)$F'$Fi='()$'6S!*;%%;-4:!;D!(;.#*;%#)*'!

I?_ZIH!1;!%456'!'6%!-#3)*)N:'!&;*!`';$F@;D(!<;$3'*()$3'$!]A<CRbI?_ZI^!'%!&;*!W#99;6#!<'$%D*)$)!

]PXZP_bC-)'$-'6@#!":3);(;.^H!!

1'!-4'*-4'D*!*:J:*'$%!'6%!<)=);$!>?@AB?C!]=)=);$H3'&#D'6j)g-'H#*N![!,k!gG!Gd!gd!dd^.  C’est à lui que 

3#)='$%!c%*'!;3*'66:'6!%#D%'6!('6!OD'6%)#$6!*'(;%)='6!\!-'%%'!*'-4'*-4'!'%!\!6#$!-;3*'H!

<#%*'!&;*%)-)&;%)#$!

I'%!;%'()'*!=)6'!\!(;!J#)6!\!;&&*#J#$3)*!(;!*'-4'*-4'!'$!-#D*6!6D*!('!6D2'%!'%!\!-#$%*).D'*!\!(;!3L$;9)OD'!

d’adaptation de l’entreprise. <#%*'!&;*%)-)&;%)#$!'6%! )9&#*%;$%'!-;*!'(('!$#D6!&'*9'%!3'!&*#N*'66'*!

3;$6!(;!-#9&*:4'$6)#$!3'!-'6!6D2'%6!\!(;!J#)6!3D!&#)$%!3'!=D'!3'!(;!*'-4'*-4'!'%!3'6!3:9;*-4'6!3'!

l’entreprise.!

?(('! 6'! J;)%! 6D*!D$'!.;6'!=#(#$%;)*'H! !<#D6!&#D='a!\! %#D%!9#9'$%! )$%'**#9&*'!=#%*'!&;*%)-)&;%)#$H!!

@'*6#$$'!$'!6'*;!)$J#*9:!3'!=#%*'!$#$Fparticipation ou de votre retrait en cours d’atelier. 

C:-D*)6;%)#$S!%*;)%'9'$%!'%!D%)()6;%)#$!3'6!3#$$:'6!

Sauf si un participant ou plus s’y oppose(nt) n#6!:-4;$N'6! 6'*#$%!'$*'N)6%*:6H! 1'6!'$*'N)6%*'9'$%6!

seront numérotés au moyen d’un code aléatoire qui ne permettra leur identification que par les 

9'9.*'6!3'! (’équipe de recherche. W#D%! ('!9;%:*)'(! 6'*;! *'$3D!;$#$L9'S!'$!&;*%)-D()'*! ('6! -#D*%6!

extraits de nos délibérations qui pourraient être utilisés à titre d’illustration dans la publication de nos 

*:6D(%;%6H!

Vu la nature collective de l’exercice nous ne 6'*#$6! &;6! '$! 9'6D*'! 3'! =#D6! 3#$$'*! ;--56! ;DM!

enregistrements ou aux transcriptions afin d’y apporter des modifications ou corrections.!
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E!

!

I;4)'*!\!-#9&(:%'*!]&HE!\!G!à remettre à l’équipe de recherche à l’issue de l’atelier).!

_=;$%!3'!3:9;**'*'!

@#D='aF=#D6!)$3)OD'*!('6!*;)6#$6!OD)!=#D6!#$%!J;)%!;--'&%'*!3'!&;*%)-)&'*!\!-'%!;%'()'*!T!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

"5>9?'@': un été compliqué aujourd’hui'

)6A?5<:2:4=<'Q'7!Bne adaptation au fil de l’eau!T!8'''''

1;!3'6-*)&%)#$!OD)!=#D6!'6%!&*#&#6:'!3'6!&*;%)OD'6!;-%D'(('6!'%!3'! (;! J;m#$!3'! *:&#$3*'!;DM!;(:;6!

-()9;%)OD'6!=#D6!&;*;V%F'(('!.)'$!*'J(:%'*!(;!*:;()%:!T!i!;F%F)(!3'6!éléments avec lesquels vous n’êtes pas 

d’accord!T!i!;F%F)(!3'6!:(:9'$%6!OD'!=#D6!6#D4;)%'*)'a!;2#D%'*!T!!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

L’exemple des';2<4;8G5?'aujourd’hui'

>)6-D66)#$!'$!6:;$-'!!

>;$6!-'!%L&'!3'!6)%D;%)#$6!OD'(!'6%S!3'!=#%*'!&#)$%!3'!=D'S!('!&*)$-)&;(!'$2'D!T!RD'(('6!6#$%!('6!

&*)#*)%:6!T!

Quel est pour vous le degré d’importance de ces problématiques par rapport à d’autres qui 

;JJ'-%'$%!('!6L6%59'!J'**#=);)*'S!('6OD'(('6!T!

I'!9#3'!3'!*:&#$6'!=#D6!6'9.('F%F)(!=#(#$%;)*'9'$%!&#D*6D)=)!'%!;3;&%:!T!RD'(('6!()9)%'6!;DM!

&*;%)OD'6!;-%D'(('6!T!!!

_D%*'6! *'9;*OD'6S! -#99'$%;)*'6! #D! OD'6%)#$6! 3#$%! =#D6! =#D3*)'a! $#D6! J;)*'! &;*%! 6D*! -'! &*'9)'*!

%'9&6S!'$!-#9&(:9'$%!T!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

@;*%)-)&;$%!Q!!
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k!

!

Temps 2 : proposition d’une lecture de la connaissance sur le changement climatique '

F )6A?5<:2:4=<'Q'R'I4;$N'9'$%!-()9;%)OD'S!=;*);.)()%:!'%!'M%*c9'6!9:%:#*#(#N)OD'6!8!

I'%%'!&*:6'$%;%)#$!3)JJ5*'F%F'(('!3'!-'!OD'!=#D6!;='a!&D!'$%'$3*'!;D&;*;=;$%!6D*!-'!6D2'%!T!?$!OD#)!T!!!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

<#D6!&;*;V%F'(('!&(D6!#D!9#)$6!)$J#*9;%)='!T!@#D*OD#)!T!!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

RD'(6!:(:9'$%6!=#D6!&;*;)66'$%!('6!&(D6!$#%;.('6!T!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

De quel type d’information complémentaire auriezF=#D6!.'6#)$!T!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

_D%*'6!*'9;*OD'6S!-#99'$%;)*'6!#D!OD'6%)#$6!3#$%!=#D6!=#D3*)'a!$#D6!J;)*'!&;*%!6D*!-'!3'DM)59'!

%'9&6S!'$!-#9&(:9'$%!T!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!
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!

"5>9?'M':  Exploration des implications pour l’adaptation au changement climatique ''

F )6A?5<:2:4=<'Q'R'B$!:%:!3)JJ)-)('!3'9;)$!T!8'

I'%%'!9;$)5*'!3'!&*:6'$%'*!('!-()9;%!JD%D*!6#D6!J#*9'!3'!*:-)%6!3'!6)%D;%)#$6!&#66).('6!=#D6!&;*;V%F'(('!

D%)('!T!?$!OD#)!T!C'*;)%F'(('!\!&*#(#$N'*!T!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

>)6-D66)#$!'$!6:;$-'!!

RD'(('6!6'*;)'$%!('6!&*'9)5*'6!)9&()-;%)#$6!3'!%'(('6!:=#(D%)#$6!&#D*!('!6L6%59'!J'**#=);)*'!'%!

6#$!#*N;$)6;%)#$!6'(#$!=#D6!T!RD'(6!:(:9'$%6!3'!=D($:*;.)()%:!)3'$%)J)'aF=#D6!T!

>;$6!D$'!%'(('!6)%D;%)#$!&#D**;)%F#$!-#$%)$D'*!\!J;)*'!&;*')(!qu’aujourd’hui #D!J;D3*;)%F)(!J;)*'!

:=#(D'*!('6!&*)#*)%:6!'%!('6!&*;%)OD'6!T!!

I#9&(:9'$%6!OD'!=#D6!6#D4;)%'*)'a!;2#D%'*!\!-'!OD)!;!:%:!3)6-D%:!T!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

"62D24G'28:=86'75'74SSA65<:5?'?:62:AI4es d’adaptation'

>)6-D66)#$!'$!6:;$-'!!

Quels types d’actions pourraient être prises par anticipation!T! 1'6OD'(('6! $'! 6'*;)'$%! ;D!

-#$%*;)*'!&;6!;--'&%;.('6!T!

– >'6! )$='6%)66'9'$%6! ;3F4#-! &#D*! 3'6! )$J*;6%*D-%D*'6! '%! :OD)&'9'$%6! &(D6! *:6)6%;$%6![! &#D*! ('!

maintien ou le développement de plus d’itinéraires de substitution ;! &#D*! 3'6! ;9:$;N'9'$%6!

3:3):6!]'MH!#9.*)5*'6S!J#$%;)$'6^!!

– Des actions en faveur d’une capacité accrue à gérer les crises et à revenir rapidement à la normale !

– B$!*'$J#*-'9'$%!3'!l’agilité de l’entreprise et de sa capacité à réagir horsF-*)6'6!

– Des évolutions de l’offre et des services tenant compte de la nouvelle donne climatique!

RD'(6!:(:9'$%6!3:-('$-4'D*6!&#D**;)'$%!J;)*'!:=#(D'*!(;!*:&#$6'!-)F3'66D6!T!!

_D%*'6! *'9;*OD'6S! -#99'$%;)*'6! #D! OD'6%)#$6! 3#$%! =#D6! =#D3*)'a! $#D6! J;)*'! &;*%! 6D*! -'! 3'*$)'*!

%'9&6S!'$!-#9&(:9'$%!T!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

Appendices, p 15 / 83



G!

!

Eléments d’évaluation de l’atelier dans son ensemble!

n(#.;('9'$%!-#99'$%!:=;(D'aF=#D6!=#%*'!&;*%)-)&;%)#$!\!-'%!;%'()'*!T!lllllllllllllllll!

I'(D)F-)!;F%F)(!&'*9)6!3'!*:&#$3*'!\!-'*%;)$'6!3'!=#6!;%%'$%'6!T!?$!OD#)!T!!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

RD'(6!#$%!:%:!&#D*!=#D6!('6!:(:9'$%6!&#6)%)J6!'%!$:N;%)J6!3'!-'%!;%'()'*!T!!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

C'*)'aFvous en attente d’une suite sur ces réflexions!T!C#D6!OD'(('!J#*9'!T!!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

_D%*'6!:(:9'$%6!OD'!=#D6!6#D4;)%'a!-#99D$)OD'*!;DM!#*N;$)6;%'D*6!Q!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!
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!

+=:5?'956?=<<5GG5?'Q'

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll!
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"'*-)!&#D*!=#%*'!&;*%)-)&;%)#$!

Appendices, p 18 / 83



!

!"#$#%&'&()*+,-$&.,/#0$

!"#$%#&'$#()*+%"%)*$#(&%,-"%./'$#'$"%0-&'$#+'0'*-%'*"#+'#1&/$#

'*#1&/$#+%22%(%&'$ 3#4/'&&'$#%,1&%(-"%)*$#1)/5#&'#$6$"7,'#

2'55)0%-%5'

!"#$ %&'()*+,'-)&

! .(/01&'2'-)&$*1$342'13-1($

! %&0,(-5'-)&$*2&0$31$5()61'$*1$'7801

! 9:61,'-;0

! <'(+,'+(1$*1$32$=2'-&/1$1&$>$'1=50

! .(/2=:+31$=/'7)*)3)?-@+1$1'$/'7-@+1

! A1$=2'/(-13$,)331,'/

! A1$,27-1($*+$52('-,-52&'$

! B)+($*1$'2:31$

! !"#$%&'() *

! !"##$" "% &'()*$" "# "% +),-',,).% -"$#/)%", -/$/-#0$),#)1'", "#
)(2&)-/#).%, 3.%+/("%#/&", +' -4/%5"("%# -&)(/#)1'" 2.'$ &"
,6,#*(" 3"$$.7)/)$"

! 8920$)("%#"$ '%" /22$.-4" "92&.$/#.)$" +' ,':"#

! +')$,$-,./0/1121$,3$45,06%'&),74',.$48$-&,)$,06.9-30$ *
! ;/<(/%)*$"<+"<,=/+/2#"$<#"&&"<1'="&&"<,=.>,"$7"</':.'$+=4') ?

! @"<1'"<2.'$$/)#<7.'&.)$<+)$"<+"<2$"%+$"<+)330$"(("%#<&"<
2$.>&*("<2.'$</&&"$<2&',<&.)%</'<$"5/$+<+"<&A)%3.$(/#).%<
,-)"%#)3)1'"<+),2.%)>&"B<

! :-$,)&04%&40$,$-,;,&$<.),,

! =$,74$,894),.948$>,/..90&$0,*,7.#$"<-.%%/),,/%-"<+'<,"-#"'$<
"#<+"<&="%#$"2$),"C<7.,<"920$)"%-",<+)7"$,",<"#<7.,<"92"$#),",B<<

D$0,"%#/#).%<+"<&=/#"&)"$
!"#$%&'(#$)$"(*$(*+,-&$#*./*

0,#(&+&0,"(

! !"#$%&'"#&()*#+',-".#&"#'"$/"'$/" " /"*
$'0,+$*.$*.&'+/''&1"*2&3#$*$(*'4#

! 0'%$"#&"1#2$/%*3"1

! !"#$%/4"'#&)#+%'.4$4+%*.#5#)*#,).46#
72./,&,6,348)"#8)4#+"'7".#&(,+.4741"'#6"#
."7+1#8)"#*,)1#+%11,*1#"*1"796" 5

! 51#),2&'$#*.$'*0,/'$'*6+#&($'*01/#*"1/'*,"+#$#*

"1'*.62&36#,(&1"'*

! 7122$+($#*6%,2$)$"(*81'*01&"('*.$*8/$*&".&8&./$2'

!"# $%&'(&&%)*+,-&+./01%2(-&+0'1(-33-&+4+(*-+0,0.101%)*+0(+5%3+

,-+36-0(
! !"#$%&'(%&')"('"*#&"#+"*(

! ,-"."/0)"'1"('234%"('1"'563)"%&'5$**%"(

!"#$%&'()*+*

! 7-11/-+,-&+8)1&+&(/+3-&+./01%2(-&+0'1(-33-&

! 9,-*1%5%-/+3-(/&+3%8%1-&+:%&;<;:%&+,-&+5%*03%1=&+.)(/&(%:%-&

!"#$%&'()#*+,&-.(%#/&".#$-..0

! 1&".#$-..0#2"3#(,".)3

! 45+$&6&$&)+3#")#3(&3-..(%&)+##

! 70&#(66"$)"#%"#383)9'"#6"**-:&(&*"#
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ADAPTATION AU CHANGEMENT CLIMATIQUE  

 

— Politique   
 
Suite à la sortie de différents documents nationaux et internationaux tels que : 

¾ les rapports du GIEC ; 

¾ la Communication du 16 avril 2013 de la Commission européenne sur la 
stratégie européenne d’adaptation au changement climatique ; 

¾ le premier plan national d’adaptation au changement climatique 2011-2016 
(PNACC) lancé par la loi Grenelle 1 ; 

¾ le rapport Jouzel sur l’évolution du climat français à l’horizon 2050 ; 
 
SNCF a pleinement pris conscience que les évolutions climatiques vont nécessiter 
une adaptation du système ferroviaire d’ici à 2050 et 2100. Compte tenu de la 
longue durée de vie des équipements et infrastructures ferroviaires, ces évolutions 

doivent être anticipées. Celles-ci sont de plusieurs ordres : 

¾ l’augmentation du niveau général des températures, en particulier dans la moitié sud du pays ; 
¾ la diminution probable des précipitations ; 

¾ l’évolution du trait de côte ; 
¾ la fréquence accrue des évènements extrêmes (canicules, fortes précipitations et inondations, tempêtes…). 
 
Pour adapter le système ferroviaire, SNCF développe une méthode aux approches complémentaires : 
— une vision de la résilience du système ferroviaire dans son ensemble en croisant une vision de détail centrée 
sur les questions de confort ou d’accessibilité des clients et une vision liée à l’exploitation ferroviaire ; 
 —  une différenciation entre les enjeux d’adaptation dans la conception des nouvelles infrastructures ou les travaux 
de régénération par rapport aux enjeux d’exploitation et de gestion des circulations  
— une contribution aux groupes de travail ad hoc des instances de normalisation nationales (AFNOR) et 
européennes (CEN/CENELEC) ; 
— la réflexion locale en lien avec d‘autres parties prenantes (clients, État, collectivités locales, autres gestionnaires 
d’infrastructure). 
 
En 2016, la thèse de 3 ans lancée en 2015 en partenariat avec l’Université de Saint Quentin en Yvelines, I4CE 
(Institute for Climate Economics), l’Ademe, SNCF et SNCF Réseau sur l’appropriation des connaissances 
scientifiques pour la prise de décision en matière d’adaptation au changement climatique a suivi son cours et va 
inclure une étude de cas en Languedoc-Roussillon. Elle a donné lieu à la publication d ‘un premier papier de 
réflexion générale intitulé « Modernisation du système ferroviaire français et changement climatique » : 
 
http://www.i4ce.org/wp-core/wp-content/uploads/2016/11/PC-Modernisation-du-syst%C3%A8me-ferroviaire-et-
changement-climatique-1.pdf  
 
Par ailleurs, deux études ont été lancées en 2016 avec un consultant spécialisé dans les questions Climat/énergie : 
 

- la première étude porte sur des indicateurs changement climatique au niveau national définis en fonction 
de l’analyse sur plusieurs années de la météo-sensibilité de l’exploitation ferroviaire. En effet, la réflexion 
climatique et celle sur la météo-sensibilité sont étroitement liées.; 
 

- la seconde étude porte sur le périmètre Transilien et vise à identifier les conséquences du changement 
climatique pour l’exploitation ferroviaire et les clients et à proposer des recommandations d’adaptation 

 
Les résultats de ces deux études sont attendus en 2017. 
 
 

E1::(93!E)F!G9(4:#!)*+,!ABCD-!::DC=DA!
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“[...] Heat softens the sciences 

[...] Other sciences enlisted by SNCF include economic analysis and 

organizational sociology. SNCF and SNCF Réseau (Network) are co-

financing, with ADEME (the French environment and energy management 

agency) and I4CE (the Paris-based Institute for Climate Economics) a thesis 

entitled “From scientific knowledge on climate change to economic analysis 

for decision-making for infrastructure adaptation”1.This project aims to 

analyse how scientific knowledge about climate change is adapted by 

economic decision-makers such as infrastructure managers and how economic analysis could 

be more effectively leveraged to translate this into operational elements for adaptation-related 

decision making.  

 

Vivian Dépoues, research fellow at I4CE and ADEME PhD student at CEARC (Cultures, Environments, 

Arctic, Representations, Climate in collaboration with the University of Versailles Saint-Quentin-

en-Yvelines and the Paris-Saclay University), took the Languedoc rail artery as her field of 

investigation. Together with its feeder lines, this artery combines most of the major issues 

related to climate change: heatwaves, proximity to the sea (some parts of the line are only one 

or two metres above level) and frequent (and unfortunately often fatal) floods.  

Climate change: the time for action is now  

The thesis presented in the previous section fits well with central question concerning 

adaptation today: decision-making. How can a company, which is necessarily focused on the 

short term (for SNCF, ensuring the safety and comfort of four million passengers every day), reflect 

and act to take climate change into consideration?  

This is the heart of the matter: effective adaptation of the planet/ of the French territory 

requires spending time and especially money to plan for the future. In a world in crisis, this is 

not the least of our difficulties. SNCF is, as with many other things, a witness, a fairly faithful 

reflection of our country. [...] »  

H4@($3-!+I!JABCKLI!)*+,M!'12#!3(!'12#!N53O!2/5?13#!2O1&8#I!%&!PI!"1>5//#-!QI!F4R#&-!S!)I!

TO56@14/3!JF7$IL-!!"#$%&'()%*)+,&-#%.)+/#'(.0)#)12.3%&*')4*5)*25)3*6&.%&.3!J+*E)!F7535(&$LI 

 

 

!
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Point Climat n°42 - Modernisation du système ferroviaire et changement climatique, Novembre 2016 – I4CE "!"!

  

! #$! %&'()! #*'+,)! -.$/-.$! 0!

'(1-/'/$!*$1!23$1)'&(($+$()1!13/!*456&*3)'&(!73!181)9+$!

:$//&6','/$! :/,(;,'1! 7,(1! *,! 78(,+'23$! 7$! )/,(1')'&(!

6$/1! 3($! 5-&(&+'$! ($3)/$! $(! -,/<&($=! /51'*'$()$! $)!

,7,>)5$! ,3?! -.,(@$+$()1! -*'+,)'23$1A! #&+>)$B)$(3!

de la durée de vie de plusieurs dizaines d’années des 

'(:/,1)/3-)3/$1! $)! 73! /C*$! 1)/3-)3/,()! 7$1! :&/+$1! 7$!

+&<'*')51!13/!*$1!)$//')&'/$1=!*$1!-.&'?!23'!6&()!D)/$!:,')1!

7&'6$()! D)/$! -&.5/$()1! ,6$-! *$1! &<E$-)':1! 75:'('1! >,/!

l’Accord de Paris sur le Climat, le Paquet Energie Climat 

$3/&>5$(! $)! *,! F&'! 7$! )/,(1')'&(! 5($/@5)'23$A! G'$(!

-&(73')$=! *,!+&7$/('1,)'&(!7$1!/51$,3?!>$3)!D)/$!3($!

incroyable fenêtre d’opportunité pour ancrer 7$1!

)/,E$-)&'/$1! 7$! 756$*&>>$+$()! 5-&(&+'23$!

-&+>,)'<*$1! $)! -&.5/$()$1! ,6$-! -$1! &<E$-)':1A!

H5-'>/&23$+$()=! )$('/! -&+>)$! $(! ,+&()! 7$1! $(E$3?!

-*'+,)'23$1!>$/+$)!d’éviter l$1!$::$)1!7$!6$//&3'**,@$I!

et d’anticiper les impacts potentiels des changements 

-*'+,)'23$1! 13/! 7$1! 181)9+$1! 23'! 8! 1&()! 1&36$()!

63*(5/,<*$1A!!

J'!*,!)/,(1')'&(!5($/@5)'23$!7$11'($!3($!6'1'&(!7$!>*31!

$(!>*31!-*,'/$!7$!-$!23'!$1)!1&3.,'),<*$=!7$1!'(-$/)')37$1!

>/&:&(7$1! $?'1)$()! 13/! 7$1! >,/,+9)/$1! E3123$B*0!

-&(1'75/51! -&++$! 1),<*$1! )$*1! 23$! *$1! -&(7')'&(1!

-*'+,)'23$1A! #$))$! 1')3,)'&(! &<*'@$! 0! /5'()$//&@$/! (&1!

+,('9/$1!7$!>*,(':'$/! $)! 7$! 75-'7$/! $(!$?>*&/,()!3($!

plus grande diversité de possibles plutôt qu’en essayant 

7$!1$!>/&E$)$/!7,(1!3(!:3)3/!>/&<,<*$A!#$))$!&36$/)3/$!

'(6')$! 0! D)/$! '+,@'(,)':1=! 0! $(6'1,@$/! 7$1! /3>)3/$1=! 0!

'()5@/$/!7$1!56&*3)'&(1!7$!6,*$3/1!$)!7$!+&7$1!7$!6'$A!

Les outils de planification et d’aide à la décision doivent 

s’adapter >&3/!/$(7/$!-&+>)$!7$!-$1!,))$()$1!7,(1!3(!

>/&-$1131!)/,(1>,/$()=!78(,+'23$!$)!/&<31)$A!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
I!K!F&-LB'(!M=!<locage dans des choix qui pourraient s’avérer couteux et peu 

E37'-'$3?!7,(1!3($!5-&(&+'$!>&1)B-,/<&($A!
N!O3,*':'5!>,/!*,!#&++'11'&(!P3/&>5$(($!7$!K!!"#$#!%&'#()"%*$"+!$+",!M!7,(1!3(!
/,>>&/)!13/!l’adaptation des infrastructures au changement climatique (2014)!
Q!Voir notamment l’audition des dirigeants de SNCF et SNCF par le Parlement 

$(!+,/1!NRISA!T$1!/,*$()'11$+$()1!7&'6$()!>,/!$?$+>*$!D)/$!'+>&151!13/!URRR!
L+!7$!6&'$1!:$//5$1!>&3/!@,/,()'/!*,!15-3/')5!7$1!-'/-3*,)'&(1!$(!,))$()$!7$!
)/,6,3?A!!

Inscrire la modernisation du système 

ferroviaire dans la transition vers une 

économie neutre en carbone et adaptée 

aux changements climatiques 

Le système ferroviaire est un des systèmes 

critiques2 dans la structuration des chaînes de valeur 

européennes et nationales. Il participe à l’aménagement du 

territoire et à l’organisation des mobilités et donc de l’activité 

économique. En France, l’état des installations ferroviaires 

est jugé préoccupant et les besoins d’investissements sont 

très importants3.! La concurrence d’autres modes de 

transport, la libéralisation du secteur, ses rigidités et son 

niveau d’endettement4 posent par ailleurs des questions 

quant à son avenir. Les réformes récentes et notamment la 

réforme ferroviaire de 2014 n’ont pas su totalement y 

répondre. Des opérations lourdes de modernisation sont 

pourtant en cours. En 2015 et 2016, SNCF, aux côtés des 

Régions, a investi près de 5 milliards d’euros par an dans la 

modernisation du patrimoine ferroviaire. Cet effort devrait se 

poursuivre mais demeure insuffisant pour rattraper le sous-

investissement chronique de ces dernières décennies.  

Les interventions de renouvellement et de modernisation du 

réseau doivent être hiérarchisées, en tenant compte des 

contraintes budgétaires mais également d’une vision 

stratégique du futur de la mobilité. Comme le souligne un 

récent rapport du Sénat5, il est nécessaire de dépasser les 

controverses isolées sur tel ou tel grand projet6 et de mettre 

en cohérence les choix et les investissements à faire. La 

transition vers une économie décarbonée, résiliente et 

adaptée au changement climatique peut et doit être un axe 

stratégique de ces choix. 

 

 

U!La dette de la SNCF s’élève $(!NRIS!à 52 milliards d’euros, dont 44 

-&(-$/($()!*$!/51$,3!
V!#&++'11'&(!7$1!:'(,(-$1!13/!*$!:'(,(-$+$()!7$1!'(:/,1)/3-)3/$1!7$!)/,(1>&/)!
73!J5(,)A!WNRISXA!!K!Y(:/,1)/3-)3/$1!7$!)/,(1>&/)!Z!15*$-)'&(($/!
/'@&3/$31$+$()=!:'(,(-$/!73/,<*$+$()!MA![[[A1$(,)A:/\(&)'-$B
/,>>&/)\NRIV\/IVB]V]B(&)'-$A.)+*!!!
S!^&'/!>&3/!*$1!>/&E$)1!$(!-&3/1!$)!/5-$()1!Z![[[A7$6$*&>>$+$()B
73/,<*$A@&36A:/\J$*$-)'&(B7$B@/,(71B7&11'$/1B$)A.)+!!

! !

!
!

Point Climat n°42 

Modernisation du système ferroviaire 

français et changement climatique 
Oser penser des transformations profondes pour 

des réseaux robustes et adaptés  
!

Paris, novembre 2016 

!
Rédigé par Vivian Dépoues   
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#!$!Point Climat n°42 - Modernisation du système ferroviaire et changement climatique, Novembre 2016 – I4CE !

A chaque grand moment de développement des 

infrastructures d’un pays correspond une certaine 

conjonction de technologies - énergétiques, de transport, de 

communication7 et de financement - mais également un 

modèle organisationnel et une vision du développement du 

territoire. La structure des réseaux de transport d’une 

économie bas carbone et adaptée aux changements 

climatiques ne pourra qu’être très différente du modèle 

dominant au siècle dernier mais reposera en Europe en 

grande partie sur les systèmes dont nous héritons qui 

doivent se transformer. Les experts s’accordent pour dire 

que des infrastructures compatibles avec les objectifs 

climatiques ne seront pas beaucoup plus chères à condition 

de bien s’y prendre, suffisamment en amont : au moment de 

la planification, de la conception et du renouvellement des 

systèmes. 

La transition énergétique contribue à clarifier l’horizon en 

fixant un cap. Il s’agit maintenant de s’assurer que les choix 

qui sont faits et les arbitrages qui sont rendus sont en 

cohérence avec ce cap. La modernisation et le 

renouvellement des infrastructures de mobilité mêlent des 

enjeux de politique industrielle, de protection de 

l’environnement, de développement territorial et de maintien 

de certains services considérés comme acquis8. Ce sont 

des processus complexes, influencés par de multiples 

facteurs et marqués par des incertitudes profondes. Rien ne 

permet d’affirmer que les tendances que nous lisons sont 

totalement robustes. Il ne faut pas négliger le caractère 

extrêmement rapide, possiblement brutal, irréversible et 

toujours fondamentalement incertains des changements 

climatiques et de leurs implications, ni sous-estimer 

l’ampleur des transformations à venir. Parfois de simples 

ajustements suffiront mais pas toujours. 

Un peu de prospective climatique et 

ferroviaire  

Dans un contexte de transitions, marqué par les 

incertitudes, il est toujours intéressant d’explorer une 

diversité de futurs possibles. C’est l’objet de la prospective 

qui procède en identifiant, parmi la multiplicité des facteurs 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
_!#&++$!*$!:&/+3*$!`$/$+8!H':L'(!$(!).5&/'1,()!1,!a/&'1'9+$!H56&*3)'&(!
Y(731)/'$**$!
]!Comme a pu l’illustrer l’actualité de ces derniers mois autour de sujets 

comme le sauvetage d’Alstom, la fermeture de lignes de trains de nuit, la mise 

$(!>*,-$!7$!K!-,/1!b,-/&(!M!&3!*$1!-&(:*')1!,3)&3/!7$!@/,(71!>/&E$)1!-&++$!
c&)/$!T,+$!7$1!F,(7$1!&3!*$!G,//,@$!7$!J'6$(1A!!
d! c'7.'! e,*/,A! -.%$' #)/' 0.,' 1,2' $3' 4%1#(5' 5336' 6,!#*#3(*A! WNRISXA! aPT?!
b,(.,)),(!G$,-.![[[A8&3)3<$A-&+\[,)-.f6gY_[B(@eTh,@!!
IR!T5+,/-.$!'(')'5$!!$)!!-&(73')$!!>,/!*$!#&(1$'*!i5(5/,*!7$1!%&()1!$)!#.,3115$1!
$(! NRRS! [[[A*,7&-3+$(),)'&(:/,(-,'1$A:/\6,/\1)&/,@$\/,>>&/)1B
>3<*'-1\RSURRRQUNA>7:!!
II!b-e'(1$8!i*&<,*!Y(1)')3)$A!WNRINXA!
[[[A+-L'(1$8A-&+\j\+$7',\+-L'(1$8\7&)-&+\-*'$()k1$/6'-$\,3)&+&)'6$lN
R,(7lNR,11$+<*8\>7:1\+&<'*')8k&:k).$k:3)3/$k</&-.3/$A,1.?!!

d’évolution du monde, quelques variables qui pourraient 

être particulièrement motrices des changements à venir. En 

jouant de ces variables sur un spectre suffisamment large, 

il est possible de dessiner des scénarios contrastés de 

l’avenir qui éclairent sous un angle nouveau le présent. 

L’objectif n’est pas tant d’imaginer de quoi demain sera fait 

de manière certaine (et après ?/what’s next ?) mais bien ce 

qu’entrainerait un futur possible ou probable 

(et si ?/what if ?)9. Le secteur du transport et des mobilités 

est coutumier de ce type de démarches et sait bien explorer 

les scénarios technologiques et/ou d’évolution de la 

demande. Ces exercices permettent de nourrir les réflexions 

et les débats sur le développement de nouvelles 

infrastructures, l’aménagement des territoires, l’évolution 

des modes de vie, etc. (ex. Transports 205010 en France, 

travaux du McKinsey Global Institute11, études préalables à 

la réalisation de grands projets type LGV). L’intégration du 

changement climatique dans ces réflexions est par contre 

nouvelle et potentiellement disruptive, elle se décompose en 

deux questions :  

§ Celle de la place du secteur du transport dans la 

dynamique de transition vers une économie neutre en 

carbone.!Cette dimension recouvre à la fois des enjeux 

d’efficacité énergétique : quelle(s) source(s), quel(s) 

vecteur(s) d’énergie, quel mix technologique12, etc. ;  et de 

sobriété : quelle évolution des modes de transports, des 

usages et des formes même de nos mobilités13. '!!

§ Celle des conséquences sur le secteur des transports 

des impacts climatiques que nous n’avons et que 

nous n’aurons pas su éviter et le rôle des acteurs de 

la mobilité dans l’adaptation de nos sociétés et de nos 

économies à ces changements.     

Si la première question fait l’objet de nombreux travaux et 

réflexions et a déjà été au centre de démarches 

prospectives (voir par exemple les travaux de l’ADEME14 ou 

certaines démarches internes d’entreprises), la seconde 

offre un terrain encore peu arpenté. Même sans réaliser 

formellement l’exercice de prospective qui demanderait 

d’approfondir plusieurs scénarios de changement 

climatique (par exemple un scénario +2°C, un scénario plus 

IN! L’électricité et l’hydrogène sont par exemple deux vecteurs dont le 

756$*&>>$+$()!$1)!)/91!1&36$()!+'1!$(!,6,()!$(!13<1)')3)'&(!7$1!-&+<31)'<*$1!
:&11'*$1!+D+$!1'!*$!+'?!)$-.(&*&@'23$!'75,*!$1)!encore loin d’être évident.!
IQ!P(!/$@,/7,()!>,/!$?$+>*$!*$1!>/&E$-)'&(1!7$!-/&'11,(-$!73!)/,:'-!,5/'$(!&(!1$!
rend bien compte que l’optimisation technologique ne sera pas suffisante pour 

réduire les émissions et atteindre les objectifs fixés par l’Accord d$! >,/'1A! Y*!
faudra donc s’interroger!Z! 7$6/,B)B&(=! >&3//,B)B&(! 1$! 75>*,-$/! +&'(1=! >*31!
*$()$+$()=!,3)/$+$()!f!F,!+&<'*')5!7$6'$(7/,B)B$**$!W$(-&/$X!>*31!$?-*31'6$!f!!
IU! mTPbPA! b&<'*')5! $)! )/,(1>&/)! Z! 6'1'&(! >/&1>$-)'6$A! WNRIUX!
[[[A,7$+$A:/\$?>$/)'1$1\>/&73'/$B,3)/$+$()\+&<'*')$B)/,(1>&/)B6'1'&(B
>/&1>$-)'6$!!
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Point Climat n°42 - Modernisation du système ferroviaire et changement climatique, Novembre 2016 – I4CE "!%!

probable de +3 ou +4°C et un scénario pessimiste de +5 ou 

+6°C), il est possible de tracer quelques lignes d’analyse à 

même d’alimenter les discussions sur l’avenir d’un secteur 

comme le transport ferroviaire. Certains acteurs de la filière 

ont déjà conduit ce type d’études dans le cadre de leurs 

réflexions prospectives. C’est par exemple le cas du 

transporteur DHL15 dont certaines des hypothèses et des 

conclusions nous ont servi de source d’inspiration ici. 

ET SI NOUS VIVIONS DANS UN MONDE A +3, +4 OU +6°C ? 

Les projections et travaux de recherche existants 

permettent d’imaginer dans les grandes lignes à quoi 

pourrait ressembler un monde fortement impacté par le 

changement climatique.  

A l’échelle de la France, la série des Rapports Jouzel et les 

données disponibles sur le portail Drias (ou le portail Climat 

HD pour une visualisation rapide et grand public) proposent 

des scénarios régionalisés de référence décrivant le climat 

au 21ème siècle (figure).  

Pour un éclairage sectoriel, l’atlas Impact2C décrit quels 

seraient les impacts sur différents pans de l’économie d’un 

réchauffement moyen de 2°C (sans présager du moment 

auquel ce seuil sera atteint)16.  

!

Les principales incertitudes qui demeurent sur les 

changements climatiques concernent la trajectoire de 

réduction des émissions de gaz à effet de serre que nous 

allons suivre. D’un scénario à l’autre, ces trajectoires 

peuvent significativement varier dans la 2ème moitié du siècle 

mais sont relativement proches pour les décennies à venir. 

Choisir de travailler avec un scénario d’émission en 

particulier – miser sur l’atteinte des objectifs de Paris ou au 

contraire privilégier un scénario dans lequel l’empreinte 

carbone de nos économies resterait très forte - n’est pas une 

question scientifique mais bien un choix stratégique 

dépendant de la vision que l’on porte sur l’évolution du 

monde : quel futur veut-on explorer, quelle tendance 

perçoit-on ? De tels choix sont communs pour tout décideur 

habitué à avancer dans un environnement incertain. Une 

fois un scénario choisi, les scientifiques sont en mesure de 
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fournir des projections assez précises et fiables de ce à quoi 

pourrait ressembler le climat de demain17.  

Parmi les grandes tendances à l’horizon 2050 - d’autant plus 

marquées on étudie des scénarios d’émissions pessimistes 

- on peut retenir deux types d’impacts : 

§ Des changements progressifs et notamment : une hausse 

des températures moyennes de 0,6 à 1,3°C, une hausse 

significative du niveau de la mer et un décalage des 

saisons. 

§ Une évolution de la variabilité des évènements 

climatiques extrêmes : augmentation du nombre de jours 

de vagues de chaleur en été (plus de canicules et de 

sécheresses), diminution des extrêmes froids et épisodes 

de pluies intenses plus fréquents18.  
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Une pluralité de risques est associée à ces impacts, par 

exemple l’accroissement et l’extension des feux de forêts, 

une augmentation des risques d’inondations urbaines ou 

encore, la réduction de la superficie des domaines skiables.  

L’horizon 2050 souvent utilisé pour établir les projections est 

particulièrement critique dans le secteur des transports. Il 

correspond en effet à la durée de vie des infrastructures et 

des équipements qui sont conçus et construits aujourd’hui. 

Par exemple, une voie de chemin de fer a vocation à rester 

en place plusieurs dizaines d’années, un matériel roulant 

dont la conception commencerait aujourd’hui serait mis en 

service après 2020 et circulerait encore en 2050.  

Les analyses de vulnérabilité existantes des systèmes 

ferroviaires – notamment à l’étranger19 – tendent à 

démontrer que ces derniers sont relativement robustes (i.e. 

capables de continuer à opérer même si les conditions 

évoluent) et seront a priori peu impactés directement par les 

évolutions de températures ou de précipitations moyennes. 

Ils sont par contre beaucoup plus vulnérables aux 

évènements extrêmes comme les inondations, les vagues 

de chaleurs ou les tempêtes.  

Jusqu’ici le système a pu être conçu et entretenu en 

s’appuyant sur les statistiques météo passées établissant 

un climat considéré comme stable : des températures 

moyennes, des périodes de retour d’événements extrêmes, 

et donc des probabilités d’occurrence et un risque bien 

circonscrit contre lequel se prémunir. Mais ces statistiques 

sont remises en cause par les changements climatiques. 

Les conditions limites de fonctionnement pourraient être 

atteintes beaucoup plus souvent, multipliant les situations 

de crise et renforçant le stress sur l’organisation du 

système20.!

UNE SOCIETE QUI S’ADAPTERAIT 

Certaines voix s’élèvent dès aujourd’hui pour agir au 

maximum par anticipation et se préparer aux changements 

à venir. De nombreux travaux démontrent en effet qu’une 

action précoce permettrait d’éviter de douloureuses crises 

et serait économiquement bien moins couteuse21. Que ces 

voix soient entendues ou non, il est certain que l’on assistera 

à des adaptations, à minima réactives au fur et à mesure 

que les changements seront constatés et ressentis. Même 

sans pouvoir prévoir comment chaque acteur socio-

économique va réagir individuellement, il est facile 

d’imaginer que les déterminants stratégiques de la mobilité 

seront affectés. Les flux de déplacements devraient évoluer 
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avec la variation des productions primaires, de la demande 

touristique, du coût de l’énergie ; les contraintes pesant sur 

les conditions d’exploitation des matériels ou encore 

l’univers règlementaire devraient être modifiés. 

Parmi toutes les possibilités d’évolution, les hypothèses 

retenues dans le scénario « Global Resilience – local 

adaptation » de DHL illustrent très bien le type de questions 

intéressantes à se poser. Les auteurs de cette étude 

envisagent notamment la multiplication des évènements 

extrêmes mettant en tension les chaînes logistiques 

internationales et source de coûts importants. En réaction, 

ils postulent une régionalisation des circuits de production 

et de consommation. Le maintien de la sécurité 

d’approvisionnement entre les boucles régionales 

deviendrait alors une priorité. La fiabilité prendrait plus de 

place dans le service de transport que seraient capables 

d’offrir différents opérateurs et deviendrait un avantage 

concurrentiel fort. Garantir cette fiabilité demanderait le 

développement de systèmes plus redondants, proposant 

des options de secours et des solutions de repli telles que 

des entrepôts pour mettre les marchandises transportées à 

l’abri en cas d’interruption du trafic. Ces installations 

seraient bien évidemment coûteuses mais jugées 

nécessaires par la société car sans elles, chaque rupture 

des circulations aurait un impact économique inacceptable. 

Une des dynamiques notables de ce scénario est le 

basculement dans un univers économique très différent, 

moins marqué par la recherche d’optimisation des 

ressources et de maximisation de l’efficacité que par celle 

de robustesse et de sécurité. Les réorganisations 

territoriales et sectorielles seraient également très 

importantes, favorisant les acteurs les plus agiles et 

capables d’opérer à des échelles différentes.  

Une autre tendance à explorer est celle de l’évolution de la 

demande de mobilité à cause des évolutions du climat. Les 

flux touristiques pourraient par exemple être parmi les 

premiers affectés en hiver - avec une diminution des 

activités de sports d’hiver en moyenne montagne, la neige 

se raréfiant – et en été, avec un gain d’attractivité de littoraux 

plus septentrionaux que ceux qui sont actuellement les plus 

fréquentés.  

FIABILITE ET CONFORT CLIMATIQUE : NOUVEAUX ELEMENTS DE 

DIFFERENTIATION ? 

Cet exercice ouvre plusieurs axes de réflexion. 

Historiquement, chaque mode de transport s’est développé 

NI! YU#PA! WNRIVXA! #*'+,1#t%$! uV!: l’adaptation au changement climatique 
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en mettant l’accent sur certaines caractéristiques. 

L’automobile a misé sur le confort du véhicule individuel et 

l’autonomie qu’il procure, l’avion offre la possibilité d’aller 

vite et loin, jusqu’ici le train a insisté sur la sécurité et la 

vitesse et est très attendu sur sa ponctualité.  

Dans un futur où l’environnement physique traversé sera 

radicalement différent, les priorités et les spécificités de 

chaque mode pourraient être réinterrogées. 

!

!

!

!

!

! !
Anciennes affiches publicitaires : arguments marketing mis en avant par différents modes de transport, source Gallica '

Fiabilité. Si aujourd’hui ce qui compte est d’aller vite, loin et 

d’être à l’heure, peut-être que demain les voyageurs et les 

transporteurs de marchandises seront surtout prêts à payer 

pour être sûrs d’arriver sans encombre dans un temps 

raisonnable même si l’heure exacte d’arrivée n’est pas 

précise à la minute. Fiabilité et sécurité deviendraient ainsi 

des arguments de différentiation encore plus importants que 

la vitesse et la ponctualité.  Alors que les modes de transport 

sur un territoire sont à la fois en concurrence et 

complémentaires, être celui sur lequel on peut toujours 

compter peut devenir un atout majeur.  

Confort. Les conditions de voyage ont toujours constitué un 

élément de différenciation entre solutions de transport. La 

plupart des opérateurs cherchent à offrir le meilleur confort 

à des usagers dont le niveau d’exigence ne cesse de croître. 

Les paramètres climatiques sont aujourd’hui un des 

déterminants critiques du confort aux différentes étapes des 

trajets. Un transport collectif ou des lieux d’attente non 

protégés de la chaleur peuvent par exemple être 

rédhibitoires et inciter les usagers à choisir un déplacement 

en véhicule individuel climatisé, peu importe la dépense 

énergétique ou la congestion des routes. Ce facteur est 

encore plus important en situation perturbée, si ces 

dernières sont appelées à se multiplier, alors il devient 

indispensable de s’assurer qu’elles ne seront pas trop 

inconfortables à vivre pour les usagers et les personnels. Il 

en va du fonctionnement même des systèmes car un usager 

ou un agent se sentant mal peut aggraver la crise22. 
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Développer la fiabilité et le confort comme nouveaux points 

forts du transport ferroviaire pourrait représenter une 

nouvelle source de valeur commerciale pour les clients et 

sociale pour les territoires. La prospective expose ce type 

de pistes, mettre l’accent sur tel ou tel atout relève ensuite 

de choix stratégiques et politiques.   

SOMMES-NOUS SUR LA BONNE VOIE ?  

Bien entendu, le changement climatique n’est pas le seul 

facteur déterminant des choix qui doivent être faits. Il peut 

par contre être un prisme au travers duquel examiner 

certaines des options favorisées aujourd’hui : 

§ Même en présence d’options de transport concurrentes 

(ex. aérien, autoroutes et autocars), conserver un bon 

réseau ferroviaire permettrait de disposer de plus 

d’itinéraires alternatifs et donc de renforcer la résilience 

des économies, d’autant que la transition énergétique 

pourrait mettre à mal certaines des alternatives (par 

exemple si le trafic aérien devait être réduit).  

§ Le changement climatique est un argument de plus 

justifiant le fort niveau de priorité à accorder à l’entretien 

et au renouvellement des infrastructures existantes afin de 

réduire leur vulnérabilité au climat et d’être certains de 

pouvoir compter sur elles. Choisir de maintenir les 

ressources et l’attention allouées aujourd’hui à la sécurité 

et à l’entretien courant des réseaux peut être un pari 

d’autant plus payant demain si le risque augmente.  

§ Plusieurs grandes gares sont en cours de renouvellement. 

Favoriser les complexes mieux intégrés au tissu urbain, 
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adaptés aux spécificités des conditions climatiques 

locales (ex. gares bioclimatiques) contribuerait à assurer 

ce niveau de confort tout au long du voyage. La tendance 

actuelle est de penser des aménagements intérieurs 

facilement modifiables pour s’adapter plus facilement à 

l’évolution des attentes clients23. Cette flexibilité est 

indirectement un atout car elle permettra aussi de 

s’adapter aux évolutions du climat à moindre coût.  

§ Le développement récent d’offres de mobilité intégrées, 

couvrant les trajets « porte à porte » contribue au 

renforcement de la coordination entre les différents 

acteurs du transport24. L’expérience d’une telle 

coordination ne peut qu’être positive pour offrir des 

solutions complètes aux usagers dans des situations de 

stress climatique.  

§ L’orientation des nouveaux projets et investissements 

dans l’innovation pourraient être interrogée au regard de 

ces prospectives climatiques. Pour certains la vitesse 

demeure un idéal de progrès comme l’illustre 

l’emballement médiatique autour du projet Hyperloop. 

Cette « fascination pour la vitesse »25 est pourtant à 

nouveau discutée, comme elle a pu l’être lorsque certains 

maires ont fait le choix de la piétonisation et de transports 

publics lents en réaménagent leurs centres villes.      

Des pistes et des outils pour équiper la 

décision   

La prise en compte des enjeux climatiques est encore peu 

intégrée aux prises de décision sur le développement du 

ferroviaire. Trois raisons peuvent être avancées pour cela : 

i. La première est le besoin d’une vision intégrative 

capable d’assurer une cohérence entre les agendas 

politiques climatique, territorial et de transport ; 

ii. La deuxième est le manque d’interactions entre 

spécialistes du climat et acteurs des débats sur les 

infrastructures qui ne permet pas la mise en discussion 

de nombreux paramètres intégrés tels quels dans les 

discussions – par exemple la démographie, l’évolution 

de l’implantation des activités sur un territoire, de 

l’urbanisation, des préférences des usagers ou des 

risques – alors qu’ils peuvent être très sensibles aux 
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changements climatiques et fortement influencés par les 

actions prises pour y faire face. Plusieurs formats sont 

envisageables pour renforcer ces interactions, au 

travers de coopérations techniques, de programmes de 

recherche communs ou encore de partenariats 

industriels ; 

iii. La troisième est la faible capacité des outils de décision 

actuels à intégrer ces dimensions. Les outils de 

planification par exemple restent encore largement 

déterministes et s’appuient sur des statistiques issues 

des périodes passées et des tendances, intégrant 

difficilement les ruptures potentielles. Les outils 

d’analyse économique comme l’analyse coût-bénéfice, 

l’analyse-coût efficacité ou les analyses multicritères 

rencontrent également plusieurs limites, bien décrites 

dans la littérature. Face à un phénomène comme le 

changement climatique : elles ont notamment beaucoup 

de mal à gérer l’incertitude et l’incapacité à attribuer des 

probabilités claires à l’évolution de paramètres auxquels 

elles sont très sensibles. 

La manière de structurer les discussions, les acteurs invités 

autour de la table et les outils d’aide à la décision mobilisés 

font partie intégrante du processus de construction d’une 

stratégie. Comme nous l’apprennent la sociologie et les 

sciences de gestion26, les outils ne sont pas neutres : ils 

incarnent et ils participent à la réalisation d’une certaine 

vision du monde. Les évolutions successives du secteur 

ferroviaire ont d’ailleurs historiquement été un des terrains 

privilégiés de l’élaboration et de l’expérimentation 

d’instruments de calcul comme la valeur actualisée nette27. 

La perte récente d’influence du calcul économique est aussi 

le signe, comme constaté par Y.Crozet ou O.Godard28, que 

les outils classiques ne sont plus en mesure de rendre 

compte des situations actuelles et de ce à quoi il s’agit 

d’accorder de l’importance. En partageant ce constat, il est 

possible et de mobiliser des outils alternatifs et/ou 

complémentaires capables de le dépasser. Trois 

dimensions sont importantes à intégrer : la transparence, la 

robustesse et enfin la flexibilité et l’agilité.  
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Transparence : il s’agit de s’éloigner des modèles de 

décision opaques, souvent qualifiés de « boites noires » qui 

rendent impossible toute discussion sur les hypothèses de 

base utilisées. Au contraire, l’ensemble des variables de la 

décision doivent être rendues visibles pour être interrogées 

et discutées. 

Robustesse : à défaut de savoir exactement de quoi 

demain sera fait, il est préférable de tester la robustesse des 

différentes options face à une multitudes d’évolutions 

possibles. Dans certains cas, il vaudra mieux opter pour une 

solution qui ne maximise pas les bénéfices dans le cas le 

plus probable mais s’avère être une bonne solution dans 

une grande variété de possibles. De nombreux choix de 

conception et de développement d’infrastructures (ex. 

systèmes de drainage, ouvrages d’art, localisation de 

lignes) et de matériels (ex. type de climatiseurs) qui sont 

faits aujourd’hui, souvent de la même manière qu’hier, 

pourraient être confrontés à des scénarios de changement 

climatique afin d’en évaluer la robustesse29. Se demander 

comment réagirait le système dans certaines situations 

inhabituelles doit faire partie de la grille d’analyse des choix 

d’aménagement et d’organisation des transports. 

Agilité et flexibilité : on ne peut plus penser un système de 

manière figée et statique, trop d’évolutions devront pouvoir 

être intégrées au fur et à mesure. Il peut donc être 

souhaitable de privilégier des options suffisamment 

flexibles, parfois réversibles et de réduire les horizons de 

temps de la décision. Il s‘agit de ne plus privilégier une 

option sans se poser la question de l’échéance à laquelle 

elle nous amène et de la marge d’évolution qu’elle nous 

laisse. Il s’agit au contraire d’échelonner les décisions dans 

le temps, d’identifier les moments – au cours du cycle de vie 

des infrastructures – où des ajustements seront possibles.  

Différentes méthodologies existent30 pour intégrer ces 

caractéristiques, plus ou moins élaborés et complexes à 

mettre en œuvre – par exemple l’analyse par options 

réelles, les approches de Robust Decision Making ou 

différents outils de planifications dynamiques (ex. Dynamic 

adaptation pathways31). Souvent développés dans des 

contextes différents, plus habitués à gérer des incertitudes 

profondes (par exemple dans le domaine de l’eau), ces 

outils et surtout les principes qui les sous-tendent peuvent 

petit à petit être appropriés et adaptés au contexte 

ferroviaire français. Cependant ils ne se substituent pas à la 

prise de décision. Proposant une diversité d’options et de 

manières possibles de les articuler sous formes de 

trajectoires ils ne dégagent pas une bonne solution dans 

l’absolu mais déploient l’éventail des choix possibles, à faire 

collectivement. 
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CONCLUSION 

Emblématique de la révolution industrielle, le rail 

peut sembler à certains dépassé – incarnant un âge des 

infrastructures lourdes, énergivores et particulièrement 

rigides dans une époque d’agilité32. Pourtant, c’est aussi un 

réseau déjà en place qui a ses atouts et a déjà su 

profondément se transformer par le passé en faisant 

notamment évoluer ses technologies et son organisation - 

jusqu’à changer de vecteur énergétique en passant du 

charbon au diésel et à l’électricité. Pressé de clarifier une 

vision des mobilités et du réseau ferroviaire du futur, le 

décideur public a aujourd'hui à sa disposition une multitude 

de visions exprimées33, des informations et des outils dont il 

peut se saisir pour explorer les possibles et éclairer ses 

choix malgré les incertitudes qui les entourent. Cependant, 

c’est in fine une vision stratégique assumée et des moyens 

de la mettre en œuvre et de la rendre acceptable qui sont 

attendus. Cette vision ne peut pas uniquement être un plan 

de développement du transport et doit s’inscrire en 

cohérence avec les grandes dynamiques d’évolution des 

économies et des territoires, notamment climatiques. Elle 

doit même activement contribuer à ancrer la transition vers 

une économie bas carbone et adaptée au changement 

climatique dans les trajectoires de développement des 

territoires. Elle doit envisager sans détours des 

transformations d’ampleur de l’économie, de la société et de 

l’environnement enchevêtrés pour privilégier des choix 

robustes et un mode de gestion dynamique. 
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Adaptation des réseaux aux changements climatiques   : 

comment poser la question ? 

Infrastructures et adaptation des territoires 

Les gestionnaires d’infrastructures et de réseaux sont parmi les S%14&1%.),/$1(%.)3/"#"4&0(1.)à devoir s’interroger 

.(%) +1.) /"#.30(1#/1.) -1.) /T,#U141#$.) /+&4,$&0(1.) 1#) /"(%.7) .(%) +1(%) ,/$&:&$3V) K1) /W/+1) -1) :&1) -1.) -3/&.&"#.) 0(&)

/,%,/$3%&.1#$) +1(%.) &#.$,++,$&"#.) /"%%1.S"#-) 1#) 1XX1$) ,() S,.) -1) $14S.) /,%,/$3%&.$&0(1) -1) /1.) /T,#U141#$.) Y) +1.)

&#X%,.$%(/$(%1.)/"#.$%(&$1.)"()4"-1%#&.31.)-,#.)+1.)S%"/T,&#.)Z)*)76),#.):"#$).$%(/$(%1%)+1.)3/"#"4&1.)1$)+1.)$1%%&$"&%1.)

[(.0(1)-,#.) +,).1/"#-1)S,%$&1)-()57\41).&\/+1V)K1.)/T"&])$1/hnologiques et d’organisation 0(&):"#$)^$%1)X,&$.)*)/"(%$)

$1%41) :"#$) X"%$141#$) /"#-&$&"##1%) les modèles énergétiques, d’aménagement, les flux de mobilité et de 

/"44(#&/,$&"#) -1) +,) S3%&"-1) *) :1#&%V) C+.) /,%,/$3%&.1%"#$) ,(..&) +1(%) /,S,/&$3) d’adap$,$&"#) 1$) -1) %3.&+&1#/1) *) -1.)

/"#-&$&"#.)/+&4,$&0(1.)-&XX3%1#$1.)-1)/1++1.)1]S3%&41#$31.)S,%)+1)S,..3V)

Des exigences accrues de redevabilité)

La perception sociale de ces changements a elle aussi évolué dans la période récente et se caractérise aujourd’hui 

S,%)(#1),$$1#$&"#),//%(1)-1)+,)."/&3$3M/&:&+1)1$)(#1)1]&U1#/1)S+(.)X"%$1)-1)$%,#.S,%1#/1)1$)-1)%1-1:,'&+&$3V)K1.)S"(:"&%.)

S('+&/._)+1.),.."/&,$&"#._)+1.)(.,U1%.)4,&.)3U,+141#$)+1.)S,%$1#,&%1.)3/"#"4&0(1.)1$)X&#,#/&1%.)–)',#0(1._),/$&"##,&%1._)

/+&1#$._)1$/V)M)d’une organisation peuvent être amenés à lui demander des comptes sur la manière dont celleM/&)U\%1)+1.)

%&.0(1._),.."/&3.),()/T,#U141#$)/+&4,$&0(1V)!1.)1]&U1#/1.)."#$)%1#X"%/31.)S,%) +,)#,$(%1).W.$34&0(1)-1)/1.)%&.0(1.)

-"#$) +,) S%&.1) 1#) /T,%U1) 1.$) (#1) #3/essité pour la stabilité de l’économie auM-1+*) -1) /T,0(1) ,/$1(%) &#-&:&-(1+V) =,%)

1]14S+1_)(#1)/"++1/$&:&$3)+"/,+1)S1($)&#$1%%"U1%).1.)-3+3U,$,&%1.)-1).1%:&/1.)S('+&/.)1$)1]&U1%)qu’ils $&1##1#$)/"4S$1)

-1.)/"#.30(1#/1.)-1)+1(%),/$&:&$3).(%)+,):(+#3%,'&+&$3)1$)+,)%3.&+&1#/1)-()$1%%&$"&%1)+(&M4^41V)!!!

!"#$%&'(&')*+,#")"-,''

E,/1),(])%&.0(1.)-()changement climatique à l’3/T1++1)U+"',+1_)(#)"'[1/$&X)/"++1/$&X)-1)$%,#.X"%4,$&"#)-1.)4"-\+1.)

de développement vers des économies neutres en carbone à l’horizon 2100 ,)3$3),-"S$3)+"%.)-1)+,)!>=57)*)S,%&.)

1#)567ZV)A()$%,:1%.)-1)/1$)A//"%-)-1)=,%&., l’ensemble des Etats et des),/$1(%.)."/&"M3/"#"4&0(1)1.$)aujourd’hui 

1#U,U31) -,#.) (#) S%"/1..(.) -1) $%,#.&$&"#) 3#1%U3$&0(15V) <#) E%,#/1) /1$) "'[1/$&X) 1.$) -3/+&#3) ,() .1&#) -1) +,) K"&) -1)

B%,#.&$&"#)<#1%U3$&0(1)S"(%)+,)!%"&..,#/1)91%$1_)-1)S"+&$&0(1.)+"/,+1.)1$)-1).$%,$3U&1.).1/$"%&1++1.V))

K,)$%,#.&$&"#)3#1%U3$&0(1)/"#/1%#1)$"($1.)+1.),/$&:&$3.)1$),)-1.)/"#.30(1#/1.)*)/T,0(1)3$,S1)-1.)/T,`#1.)-1):,+1(%V)

<++1)1.$)S"$1#$&1++141#$).W#"#W41)-1)$%,#.X"%4,$&"#.)4,[1(%1.)de certains secteurs comme l’énergie, le)$%,#.S"%$_)

l’agriculture ou encore le bâtiment. K,)#"$&"#)-1)O)%&.0(1)-1)$%,#.&$&"#)P)1.$)($&+&.31)S"(%)/,%,/$3%&.1%)+1.)&4S,/$.)

3/"#"4&0(1.) -1.) S"+&$&0(1.) -1) $%,#.&$&"#) 3#1%U3$&0(1) .(%) +1.) ,/$&:&$3.V) !1.) /T,#U141#$.) S1(:1#$) 1#) 1XX1$)

/"#.$&$(1%) -1.) %&.0(1.) /"441) -1.) "SS"%$(#&$3.) S,%) %,SS"%$) ,(]0(1+.) /T,0(1) ,/$1(%) 3/"#"4&0(1) -"&$) .1)

S".&$&"##1%V);1.)-14,#-1.)-1)%1-1:,'&+&$3)0(,#$)*)+,)S%&.1)1#)/"4S$1)-1)/1)%&.0(1)/"441#/1#$)*).1)X,&%1)1#$1#-%1)

(cf. par exemple l’article 173 de la loi de Transition Energétique pour la Croissance Verte)V)

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
7)K1)/T,#U141#$)/+&4,$&0(1)Y)3:"+($&"#.)-()X,&$)-1.),/$&:&$3.)T(4,&#1.)-1.)/"#-&$&"#.)/+&4,$&0(1.)S,%)%,SS"%$),(]).&\/+1.)S%3/3-1#$.)S1#-,#$)
lesquels elles ont pu être considérées comme stables. Il s’agit de changements déjà en cours dont on connaît les grandes tend,#/1.)1$)-"#$)
l’ampleur dépendra de la capacité collective à réussir la transition énergétique. Ces changemen$.)."#$)-"/(41#$3.)-,#.)+1.)%,SS"%$.)-()JC<!)*)
l’échelle internationale et dans les rapports sur le Climat de la France au 21\41)siècle à l’échelle nationale)
5)Article 2 de l’Accord de Paris, extrait)Y)"!#$%&!'$()*(+&!,-.,./0)+$(!1*!,0!)*23.&0)%&*!2$4*((*!1*!,0!3,0(5)*!(*))*2*()!*(!1*66$%6!1*!789!30&!

&033$&)!0%:!(+/*0%:!3&.+(1%6)&+*,6!*(!3&$2$%/0()!%(!1./*,$33*2*()!;!<0+=,*!.2+66+$(!1*!>?@!AB)
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è)B%,#.&$&"#)3#1%U3$&0(1)1$)/T,#U141#$)/+&4,$&0(1)."#$)-1.)-W#,4&0(1.)3$%"&$141#$)+&31.)*)S1#.1%)1#.14'+1V)C+)

s’agit de participer à la première to($)1#)&#$3U%,#$)+,)-1(]&\41V)!1$$1)#"$1).1)/"#/1#$%1).(%)+1.)&4S,/$.)STW.&0(1.)

-()/T,#U141#$)/+&4,$&0(1).,#.)[,4,&.)S1%-%1)-1):(1)+,)$%,#.&$&"#)3#1%U3$&0(1V))

Pourquoi anticiper ?)

?#1)S,%$&1)-1.)3:"+($&"#.)*):1#&%).1)X1%,)S,%),[(.$141#$.).(//1..&X.)1$)1#)%3,/$&"#)*)-1.)/T,#U141#$.)/"#.$,$3.V)

Cependant suffisamment d’éléments de compréhension sont disponibles pour adoS$1%)1$)-34"#$%1%)(#1)S".$(%1)S+(.)

S%",/$&:1)1$),#$&/&S1%)Y'

§ Pour ne pas s’enfermer dans des impasses (lockM&#a)"()&#:1.$&%)-,#.)-1.)30(&S141#$.)-"#$)+,)-(%31)-1):&1)"()

d’utilisation serait écourtée du fait du changement /+&4,$&0(1)b)

§ Pour modérer les coûts de la transition qui, selon toutes les évaluation économiques seront d’autant plus élevés 

0(1)#"(.),$$1#-%"#.)*),U&%c)b)

§ ="(%) /"#.1%:1%) (#1) +&'1%$3) -1) /T"&]) .$%,$3U&0(1) 1$) S%1#-%1) S,%$) *) +,) /"#.$%(/$&"#) -1.) $%,[1/$"&%1.) -1)

changement, s’accorder sur des répartitions acceptables des coûts et des bénéfices plutôt que de les subir)b!

§ ="(%) .,&.&%) +1.) "SS"%$(#&$3.) 1$) $rouver des synergies avec les autres dynamiques d’évolutions globales ou 

locales, environnementales, économiques et sociales telles que les processus d’urbanisation, la transition 

-34"U%,ST&0(1)"()+,)%3:"+($&"#)-&U&$,+1V!

Le changement climatique comme variable stratégique    

!T,0(1) ,/$&:&$3) 1#$%1$&1#) -1.) %1+,$&"#.) .S3/&X&0(1.) ,:1/) ."#) 1#:&%"##141#$V) !T,0(1) "%U,#&.,$&"#) ,) .,) S%"S%1)

T&.$"&%1)–)$1/T#"+"U&0(1_)3/"#"4&0(1_)S"+&$&0(1)M)b)3:"+(1)-,#.)(#)1#:&%"##141#$)3/"#"4&0(1).S3/&X&0(1)b)-&.S".1)-1)

.,)U"(:1%#,#/1)S%"S%1)et doit jouer avec des priorités et des leviers d’action particuliers. Ce qui peut être nouveau 

pour les uns, ne l’est pas forcément pour tous. )

Il n’y a donc pas de façon unique de soulever la question de son positionnement)1$)-1)."#)%,SS"%$):&.M*M:&.),()

changement climatique. Les enjeux varient énormément d’un secteur à l’autre. !1S1#-,#$_) +1.) &#X%,.$%(/$(%1.) -1)

%3.1,()partagent un grand nombre d’interrogations quant à leurs rapports aux impacts du changement climatique et 

donc à leur robustesse, vulnérabilité, résilience et capacité d’adaptation. K1)/T,#U141#$)/+&4,$&0(1).14'+1)#"$,441#$)

1#)41.(%1)-1)0(1.$&"##1%)Y)

.&%*'*+//-*)'+%0'1-,(")"-,#'23)3-*-4-5"$%&#'&)'14"2+)"$%&#V)L’importance des conditions climatiques varie avec 

les caractéristiques de l’activité considérée. Dans certains cas (ex. réseaux de transport) la question des conditions 

/+&4,$&0(1.)n’est abordée que lors de la conception et de la construction des infrastructures 1$)"('+&31)1#.(&$1_)#1)

.1)4,#&X1.$,#$)*)#"(:1,()que lors d’épisodes climatiques extrêmes. Dans ces casM+*)(#)-"4,&#1)-1):,%&,'&+&$3),()

.1&#)-(0(1+)+1).1%:&/1)S1($)^$%1)%1#-()1.$)-3X&#&)1$)'&1#)4,`$%&.3V)!1%$,&#.).1/$1(%.)W)."#$)S+(.).1#.&'+1.)1$)U\%1#$)

+1(%)43$3"M.1#.&'&+&$3)-1)4,#&\%1)S+(.)%3,/$&:e, à l’échelle de saisons (ex. tourisme, transport d’électricité) voire au 

0("$&-&1#) d1]V) S%"-(/$&"#) 3#1%U3$&0(1aV) K1.) +&1#.) ,() /+&4,$) S1(:1#$) ^$%1) -&%1/$.) –) S,%) 1]14S+1) ,() $%,:1%.)

d’infrastructures exposés aux phénomènes météo –) "() &#-&%1/$._) ,() $%,:1%.) -1) /1%$,&#1.) /,%,/$3%&.$&0(1.) -1)

l’environnement (ex. végétation, qualité des sols) ou des chaînes de valeur dJ,%#,(-)e) E1%%1$_) 566faV) !1) ."#$)

."(:1#$)-1.):,%&,'+1.)1#)S,%$&/(+&1%)1$)+1)X%,#/T&..141#$)-1)/1%$,&#.).1(&+.).S3/&X&0(1.)d1]V)(#).1(&+)-1)$14S3%,$(%1_)

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
c)!XV)S,%)1]14S+1)D1g)!+&4,$1)</"#"4WV))567h_)C=!!)567N_)>!;<)567h_)?D<=)567hV))
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!"#$%&'($&"#)*)+,)-&./(..&"#)!"++"0(1)23$3")1$)!+&4,$)5678)–)9&:&,#);<=>?<@)
A;A=BABC>D);<@)CDEFA@BF?!B?F<@)<B);<@)FG@<A?H)A?)!IADJ<2<DB)!KC2ABCL?<)M)5N)4,%.)5678)

)

!"++"0(1)23$3")1$)!+&4,$)5678)M)O)A;A=BABC>D);<@)CDEFA@BF?!B?F<@)<B);<@)FG@<A?H)A?)!IADJ<2<DB)!KC2ABCL?<)P)M)5N)4,%.)5678) )) )
cQR)))

(#) /(4(+) -1) S%3/&S&$,$&"#.a) 0(&) ."#$) &4S"%$,#$.) *) .(&:%1) S"(%) (#1) ,/$&:&$3V) ;,#.) $"(.) +1.) /,.) +1) /T,#U141#$)

/+&4,$&0(1) S1($) :1#&%) %3&#$1%%"U1%) -1.) %3X3%1#$&1+.) 1$) -1.) S%,$&0(1.) /"#.&-3%3.) /"441) .$,'+1.) 1$) ,/0(&.V) ;1.)

/"#-&$&"#.) &#3-&$1.) S1(:1#$) .1) S%3.1#$1%_) +1.) -&.$%&'($&"#.) ',.31.) .(%) -1.) "'.1%:,$&"#.) S,..31.) S1(:1#$) ^$%1)

rendues obsolètes et ainsi affaiblir les choix de conception ou les pratiques d’organisation existantes.)!1)0(&)3$,&$)

connu et maîtrisé ne l’est plus forcément. )

Types d’interact&"#.)1#$%1)-1.)&#.$,++,$&"#.)&#-(.$%&1++1.)1$)+1.)/"#-&$&"#.)/+&4,$&0(1.).1+"#)J,%#,(-)e)E1%%1$_)566f)Y)

§ ;&.S"#&'&+&$3)-1.)%1.."(%/1.)$"($)+1)+"#U)-1.)/T,`#1.)+"U&.$&0(1.)d1]V)1,(_)3#1%U&1_)4,$&\%1)S%14&\%1a)b)

§ D"%41.)-1)/"#/1S$&"#)1$)-1)-&41#.&"##141#$)-1.)/"4S".,#$.)$1/T#&0(1.)1$)'i$&.)b)

§ C#X+(1#/1)-1.)/"#-&$&"#.)/+&4,$&0(1.).(%)+1.)S%"/3-3.)&#-(.$%&1+.)b)

§ C4S,/$)-()/+&4,$).(%)+,)-14,#-1)b)

§ ;"44,U1.)/,(.3.)S,%)-1.)&#/&-1#$.)"()3:\#141#$.)/+&4,$&0(1.)1]$%^41.).(%)+1.)&#X%,.$%(/$(%1.V)

A(M-1+*) -1.) /"##,&..,#/1.) U3#3%,+1.) 1]&.$,#$) .(%) +1.) /T,#U141#$.)

/+&4,$&0(1._) +1) ST3#"4\#1) ,/0(&1%$) ,&#.&) (#1) .&U#&X&/,$&"#) S,%$&/(+&\%1)

S"(%) /T,0(1) ,/$1(%) 3/"#"4&0(1)Y) S+(.) -1) :,%&,'&+&$3) S"(%) +1.) (#._)

3:"+($&"#.)-1.)4"W1##1.)et décalage du domaine d’opération S"(%)+1.)

,($%1.)b) ST3#"4\#1.) $%\.) +"/,+&.3.) "() -W#,4&0(1.) U+"',+1.) .1+"#)

l’organisation de l’activité)b) 3:"+($&"#.) +&#3,&%1._) S,..,U1.) -1) .1(&+.) "()

/T,#U141#$.)-1)%3U&41_)1$/V)))

.&%*'*+//-*)'+%')&2/#6'+%'changement et à l’incertitudeV)K1)/T,#U141#$)/+&4,$&0(1)1.$)(#)ST3#"4\#1)1#)/"(%.)

0(&)-1:rait s’accentuer dans le futur et ce d’autant plus que'+,)%3-(/$&"#)-1.)34&..&"#.)-1)J<@)S%1#-%,)-()$14S.V)

De premiers effets commencent à se faire sentir, d’autres ne deviendront perceptibles que progressivement ou au 

/"#$%,&%1).1)4,#&X1.teront brusquement. Cette évolution demande de réinterroger les capacités d’adaptation –)1#)

%3,/$&"#)"()S,%),#$&/&S,$&"#)–)-1)."#),/$&:&$3).(%)-&XX3%1#$.)S,.)-1)$14S.)Y)0(1+.)."#$)+1.)T"%&j"#.)-1)S+,#&X&/,$&"#_)

quelles échéances d’investissement, quelles d(%31.)-1.)/W/+1.)-1)%1#"(:1++141#$_)0(1++1)/,S,/&$3)*)%3,U&%_)0(1++1.)

."#$) +1.)4,%U1.) -1) X+1]&'&+&$3) 1]&.$,#$1._) /omment ces différentes durées caractéristiques s’articulent avec les 

/T,#U141#$.) /+&4,$&0(1.)k) K1.) expériences passées mais également l’habitude à gérer des incertitudes –)

3:1#$(1++141#$)%,-&/,+1.N)–)sur l’avenir sont un déterminant clé de la capacité d’une organisation à appréhender 

ces transformations. En fonction de l’histoire récente (ex. ruptures $1/T#"+"U&0(1.)"()3/"#"4&0(1.):3/(1.Za)1$)-1.)

modes d’organisation, tous les gestionnaires d’infrastructure ne s’inscrivent pas dans les mêmes trajectoires. )

"!L’anticipation des effets du changement climatique /+*()!&033*,*&!à l’homme 

2$1*&(*!6*6!+()*&1.3*(10('*6!$%=,+.*6!A!?,60!C+'D0&1!

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
N)On parle d’incertitude quand on est dans l’incapacité d’attribuer une probabilité à un certain état du monde)ou cours d’actionsV)K,)#"$&"#)
d’incertitude radicale, ou profonde)1.$)($&+&.31)+"%.0(1)+1.)S,%$&1Mprenantes à une décision ne savent pas ou n’arrivent pas à s’accorder sur un 

4"-\+1)-1)+,).&$(,$&"#)X1%,&$)+1)+&1#)1#$%1)+1.):,%&,'+1.)&4S"%$,#$1.)1$)S1%41$$%,&$)-1)%,&."##1%)*)S,%$&%)-1)/1%$,&#1.)-&.$%&'($&"#.)-1)S%"','&+&$3.)
3:1#$(1++141#$).('[1/$&:1.)d/XV)S,%)1]14S+1)T$$SYQQgggV-11S(#/1%$,&#$WV"%UQ,'"($M(.QaV)C+)W),)*)+,)X"&.)-1.):,%&,'+1.)-"#$)"#)#1)/"##,`$)S,.)+1.)
-&.$%&'($&"#.)4,&.)3U,+141#$)-1.):,%&,'+1.)#"#)&-1#$&X&31.)d-1.)O)&#/"##(1.)&#/"##(1.)PaV)))
Z)>#)S1($)S,%)1]14S+1)S1#.1%),(])1#$%1S%&.1.)3#1%U3$&0(1.)0(&)"#$)-l)X,&%1)X,/1),(])/"#.30(1#/1.)-1.)/%&.1.)S3$%"+&\%1.)-,#.)+1.),##31.)86)1$)
s’adapter à des transformations durables de leur environnement économique devenu plus volatil et incertain. )
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!"#$%&'($&"#)*)+,)-&./(..&"#)!"++"0(1)23$3")1$)!+&4,$)5678)–)9&:&,#);<=>?<@)
A;A=BABC>D);<@)CDEFA@BF?!B?F<@)<B);<@)FG@<A?H)A?)!IADJ<2<DB)!KC2ABCL?<)M)5N)4,%.)5678)

)

!"++"0(1)23$3")1$)!+&4,$)5678)M)O)A;A=BABC>D);<@)CDEFA@BF?!B?F<@)<B);<@)FG@<A?H)A?)!IADJ<2<DB)!KC2ABCL?<)P)M)5N)4,%.)5678) )) )
NQR)))

7&#'(&%0'("2&,#"-,#'–'*+//-*)'+%0'1-,(")"-,#'14"2+)"$%&#'et rapport au changement & à l’incertain 8''#-,)'+",#"'9'

1-,#"(3*&*'&,'*&4+)"-,'+:&1';'

§ Kes processus de gestion et d’organisation des réseau]) M) 1]S+"&$,$&"#_) 4,&#$1#,#/1_) 1#$%1$&1#) M) ,()

quotidien en mettant en place des dispositifs de suivi, d’apprentissage et d’accompagnement -1.)

/T,#U141#$._)1$/V)

§ Kes décisions tactiques de conception technique (ex. dimensionnement d’éléments ou choix d’options 

$1/T#"+"U&0(1.a)en s’assurant de la prise en compte des évolutions aux étapes pertinent1.V)

§ K1.)/T"&]).$%,$3U&0(1.)1$)+,):&.&"#)-()X($(%)-1)."#),/$&:&$3)1#)".,#$)/"#.&-3%1%)+,)0(1.$&"#)-1)+,)S3%1##&$3)

d’un certain modèle économique et en explorant comment les différentes dynamiques d’évolution 

structurelles à l’œuvre (changement climatique, transition énergétique, transition démographique, etc.) 

S1(:1#$).1)/"#[(U(1%V)F3,+&.1%)/1$)1]1%/&/1)#3/1..&$1)-1).1)S".&$&"##1%)0(,#$),(])3:"+($&"#.)-"#$)"#):1($)

$1#&%)/"4S$1)–)celles que l’on considère comme plus probables, plus désirables et celles que l’on accepte 

de ne pas considérer (par exemple en termes de trajectoire d’émissions de CO5aV))

7&')*+:+"4'",1")&'9'/&,#&*'9'4+'<-"#=';''

§ .&#'1-,)",%")3#';)A)0(1++1.)/"#-&$&"#.)d$1/T#&0(1._)3/"#"4&0(1._)1#:&%"##141#$,+1._)."/&,+1._)1$/Va)S1($M

"#)/"#$&#(1%).1+"#)+1)4"-\+1),/$(1+)k)L(1+)1.$)+1)'"#)%W$T41)S"(%),//"4S,U#1%)+1.)3:"+($&"#.)k))

§ >&#'*%/)%*&#';);,#.)0(1+.)/,.)+1)4"-\+1)d’organisation luiM4^41)d"()(#1)S,%$&1)-()4"-\+1a):"&%1)+,)#,$(%1)

de l’,/$&:&$3) ."#$) %14&.) 1#) /,(.1) S,%) +1) /T,#U141#$) /+&4,$&0(1)k)A) 0(1+)4"41#$) -1:&1#$M&+) #3/1..,&%1)

d’envisager une diversification ou une reconversion)k))))

Il n’y a pas de point de départ unique à partir duquel soulever ces questions. Souvent cela dépend de la raison initiale 

$%"'2-)":&'%,&')&44&'+,+4?#&@'Il peut s’agir par exemple d’une démarche exploratoire d’une direction de la stratégie, 

d’un audit des risques, d’un projet de R&D, :"&%1) -1) 0(1.$&"##141#$.) $1/T#&0(1.) %14"#$,#$) -1.) ,/$&:&$3.)

"S3%,$&"##1++1.)–)"()'&1#)1#/"%1_)-1)S%1..&"#.)1]1%/31.)S,%)+1.)S,%$&1.Mprenantes externes de l’entreprise. ;,#.)$"(.)

+1.)/,._) &+)1.$) &#-&.S1#.,'+1)-1).(XX&.,441#$)%3X+3/T&%)*) +,)4,#&\%1)-1)X"%4(+1%) +1.)0(1.$&"#.)1#)$1#,#$)/"4S$1)-1.)

.S3/&X&/&$3.) -1) /T,0(1) ,/$&:&$3) 1$) -1.) $%,[1/$"&%1.) 1]&.$,#$1.V' ' K1) $,'+1,() /&M-1.."(.) S%3.1#$1) 0(1+0(1.) 1]14S+1.)

./T34,$&0(1.)-1)0(1.$&"#.)0(&)S1(:1#$)^$%1)S".31.)S,%)-&XX3%1#$.)$WS1.)-1)U1.$&"##,&%1.)d’infrastructures)Y)

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
h)Par exemple dans le cas d’une station de ski)Y) ) +,)S%14&\%1)0(1.$&"#)1.$)/1++1)-1.) &#:1.$&..141#$.)*) X,&%1)-,#.)-1)#"(:1,(])30(&S141#$.)
d’enneigement artificiel pour assurer une continuité de l’activité hiver après hiver)b) +,) .1/"#-1) %1#:"&1),(]) /,.)"m) &+) -1:&1#$)S%3X3%,'+1)-1)
s’éloigner des activités de sport d’hiver po(%)S%"S".1%)-1)#"(:1++1.)"XX%1.)-1):,+1(%),(]):&.&$1(%.V))
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!"#$%"&'(': exemple d’approches de gestionnaires d’infrastructures pour questionner l’impact du changement climatique sur leur activité'''

'

Transport d’électricité';'

&-1#$&X&/,$&"#)-1)
.&$(,$&"#.)/%&$&0(1.)

&#3-&$1.'

K1.)/"#-&$&"#.)/+&4,$&0(1.)."#$)(#1):,%&,'+1)centrale pour l’équilibre d’un)%3.1,()3+1/$%&0(1)Y)+1.)$14S3%,$(%1.)&#X+(1#/1#$)
T&.$"%&0(141#$) +,) -14,#-1) d/T,(XX,U1Q/+&4,$&.,$&"#a) 1$_) ,:1/) +1) -3S+"&141#$) -1.) %1#"(:1+,'+1._) +1.) S%3/&S&$,$&"#_)
l’ensoleillement et le vent influencent l’offre. Par ailleurs +1) %3.1,()-1)$%,#.S"%$)1.$)1]S".3),(])1]$%^41.)/+&4,$&0(1.V)K,)
continuité de l’approvisionnement en électricité étant vitale pour l’économie, les transporteurs s’efforcent d’anticiper tout1.)
les situations possibles pour s’assurer que le réseau sera en mes(%1)-1)%3S"#-%1),(])'1."&#.)1#)$"($1.)/&%/"#.$,#/1.V))

A%&#)"-,'/-#3&'/+*'4&'1B+,5&2&,)'14"2+)"$%&';' 4&'1B+,5&2&,)'14"2+)"$%&'/&%)8il être à l’origine de situations critiques 

pour le réseau jusqu’ici jamais expérimentées et si oui de quel type de situations'",3(")&#'/-%**+")8il s’agir'C'

<#)X"#/$&"#)-1) +,)%3S"#.1)*)/1$$1)0(1.$&"#_)-1.) &#:1.$&..141#$.).(%) +1)%3.1,()S1(:1#$)^$%1)S%"U%,443.)S"(%),..(%1%).,)
%"'(.$1..1)*)(#1)U,441)3+,%U&1)-1)S"..&'&+&$3.)/+&4,$&0(1.V))

)

D*+,#/-*)#')&**&#)*&#';'

&-1#$&X&/,$&"#)-1.)
:(+#3%,'&+&$3.)/%&$&0(1.'

K1.)%3.1,(])-1)$%,#.S"%$)$1%%1.$%1)d1]V)%"($&1%_)X1%%":&,&%1a)."#$)/"#n(.)S"(%)̂ $%1)($&+&.3.)-,#.)/1%$,&#1.)/"#-&$&"#.)/+&4,$&0(1.)
1$)^$%1)/,S,'+1.)-1).(SS"%$1%)/1%$,&#.)3S&."-1.)1]/1S$&"##1+.)d1]V)&#"#-,$&"#.)-3/1##,+1.)"()/1#$1##,+1.aV)!1.)S,%,4\$%1.)
."#$)&#$3U%3._)."(:1#$)-1)4,#&\%1)%\U+141#$,&%1_)-,#.)+1.)3$,S1.)-1)/"#/1S$&"#)–)-&41#.&"##141#$_)/T"&])-1)4,$3%&,(]_)
1$/V)–)1$)'1,(/"(S)4"&#.)S1%/1S$&'+1.)1#)"S3%,$&"#.V)

A%&#)"-,#'/-#3&#'/+*'4&'1B+,5&2&,)'14"2+)"$%&';'l’infrastructure existante est8&44&')-%E-%*#'+(+/)3&'9'#-,'&,:"*-,,&2&,)6'

$%&4#' 3432&,)#' (&#' *3#&+%0' /-%**+"&,)' F)*&' :%4,3*+G4&#' 9' 1&*)+",#' #13,+*"-#' (&' 1B+,5&2&,)' 14"2+)"$%&#'C' H&%)8-,'

"(&,)"<"&*'(&#'#&%"4#'(&'4"2")&'(&':%4,3*+G"4")3'C'H&%)8-,'4-1+4"#&*'(&#'/-*)"-,#'1*")"$%&#'IJ'D$)63$)6'KL'C'

Les mesures d’adaptation, souvent techniques, se concentrent sur ces zones. Dans certains cas des évolutions des référentiels)
$1/T#&0(1.)-1)/"#/1S$&"#)S1(:1#$)^$%1)1#:&.,U31.V)'<B!3&$E*)6!>?CF8FG!CFHICJ8G!CJIKI#LG!M%+1*!8?NO8?N?P?8!Q7B)

'

D*+,#/-*)'<4%:"+4';'

%&.0(1M$M"#)-1)."%$&%)-()
-"4,&#1)-1):,%&,'&+&$3)

4,`$%&.3)k'

L’eau fait partie intégrante du système et sa disponibilité est directement liée aux conditions climatiques. La disponibilité)-1)
/1$$1)%1.."(%/1)1.$)-"#/).(&:&1)-1)S%\.)S,%)+1.)S%"X1..&"##1+.)-1)/1).1/$1(%)0(&)/"##,&..1#$)$%\.)'&1#)+1)-"4,&#1)-1):,%&,'&+&$3)
–)-3'&$.)4&#&4(4)1$)4,]&4(4)M),().1&#)-(0(1+)+1).W.$\41)1.$)"S3%,$&"##1+V))

A%&#)"-,'/-#3&'/+*'4&'1B+,5&2&,)'14"2+)"$%&';'1&'(-2+",&'(&':+*"+G"4")3'B"#)-*"$%&'*"#$%&8)8il d’évoluer significativement 

9'1+%#&'(%'1B+,5&2&,)'14"2+)"$%&'&)'$%&44&'/-%**+"&,)'&,'F)*&'4&#'"2/4"1+)"-,#'#%*'4&#'2-(&#'(&'5&#)"-,'(&'4+'*&##-%*1&'C'

Parmi les pistes d’adaptation envisageables, des mesures techniques et des mesures organisationnelles (ex. évolution vers 

-1.)X+"$$1.)-1)S1$&$1.)',$1,(])S"(%)S1%41$$%1)+,)#,:&U,$&"#),:1/)-1.)étiages moindres, création d’installations de stockage 

S"(%),$$3#(1%)+1.)S1%$1.)-(1.),(])&#$1%%(S$&"#.)-1)#,:&U,$&"#aV)'<B!3&$E*)!RPFSI@)

'

M)+)"-,#'(&'#/-*)#'

d’hiver';'*)0(1++1.)
/"#-&$&"#.)/"#$&#(1%)*)

"S3%1%)k'

L’activité des stations de ski dépend fortement du niveau d’enneigement naturel des domaines et de la possibilité de produire)
de la neige artificielle. L’expérience acquise saison après saison permet à leurs exploitants de bien /"##,`$%1)+1.)/"#-&$&"#.)
d’enneigement minimum pour opérer.)

A%&#)"-,'/-#3&'/+*'4&'1B+,5&2&,)'14"2+)"$%&';'$%&44&#'#-,)'4&#'1-,(")"-,#'9'*3%,"*'/-%*'5+*+,)"*'%,&'-%:&*)%*&'(&#'/"#)&#'

"(&,)"<"3&#'1-22&'1*")"$%&#'/*&#$%&')-%#'4&#'B":&*#'(+,#'4&#'/*-1B+",&#'(31&,,"&#'C'''

F3,+&.,$&"#)-1.)&#:1.$&..141#$.)S1%41$$,#$)-1)%3(#&%)/1.)/"#-&$&"#.)0(&)S"(%%"#$)^$%1)3/"#"4&0(141#$)%1#$,'+1.)–)-,#.)+1)
/,.)"m_)&+.)#1)+1).1%,&1#$)S+(._)-&:1%.&X&/,$&"#)-1.),/$&:&$3.):1%.)-1)#"(:1++1.)."(%/1.)-1):,+1(%)d1]V)$"(%&.41):1%$aV)8<B!3&$E*)!
IKIHJNL)

oSouvent des épisodes exceptionnels ou marquants sont à l’origine des questionnements des gestionnaires d’inf%,.$%(/$(%1.).(%)/1.).([1$.V) )K,)
/,#&/(+1)-1)566c_)-1.)$14S^$1.)T&.$"%&0(1.)"()-1.)&#"#-,$&"#.),W,#$)1()-1.)/"#.30(1#/1.)&4S"%$,#$1._)(#1).(//1..&"#)-1).,&."#.)S1%n(1.)/"441)
difficiles (ex. enneigement, sécheresses) éveillent l’attention des décideurs. )

A:ant même l’interrogation des changements climatiques à venir, la première question souvent posée est alors celle de l’objecti:,$&"#) -1.)
$1#-,#/1.)0(&) ."#$)%1..1#$&1.): les phénomènes récents ou la succession d’évènements étaientM&+.):%,&41#$) &#3-&$._)"#$M&+.)%31++141#$)3$3)S+(.)
&#$1#.1._)S+(.)X%30(1#$.)"()'&1#)1.$M/1)#"$%1).1#.&'&+&$3)*)-1)$1+.)3S&."-1.)0(&)3:"+(1)k)

oCes dynamiques sont à penser en lien avec les autres facteurs clés d’évolution de chacun de ces secteurs, par exemple l’évolu$&"#)-1)+,).$%(/$(%1)
des marchés à l’échelle européenne (ouverture à la concurrence, interconnexions des réseaux, etc.))b)+1.)3:"+($&"#.)$1/T#"+"U&0(1.)b)+1.)3:"+($&"#.)
des usages ou encore les transformations de l’environnement dans lequel sont implantées ces infrastructu%1.)d1]V)(%',#&.,$&"#aV))

oUne dimension non abordée dans ces exemples (sauf indirectement dans celui de l’électricité) est celle des impacts des change41#$.)/+&4,$&0(1.)
.(%)+,)-14,#-1): en effet, l’évolution des conditions climatiques pourra amener une évo+($&"#)-1.)'1."&#.)1$)-1.)S%3X3%1#/1.)-1)/"#."44,$&"#)
-1.).1%:&/1.)%1#-(.)S,%)/1.)&#X%,.$%(/$(%1.V)K1.)X+(])-1)4"'&+&$3_)+,)-14,#-1)$"(%&.$&0(1_)+1.)/"#."44,$&"#.)3#1%U3$&0(1.)"()1#/"%1)+,)%3S,%$&$&"#)
-1.),/$&:&$3.)&#-(.$%&1++1.)S"(%%,&1#$),&#.&)^$%1),41#3es à évoluer. Il s’agit cependant de phénomènes complexes difficile à anticiper sans analyses 

,SS%"X"#-&1.V))8<B!#&$E*)6!L$#K0K!T!F230')78G!)&0/0%:!1*!,0!8$22+66+$(!?%&$3.*((*B!)

) )

Appendices, p 42 / 83



!"#$%&'($&"#)*)+,)-&./(..&"#)!"++"0(1)23$3")1$)!+&4,$)5678)–)9&:&,#);<=>?<@)
A;A=BABC>D);<@)CDEFA@BF?!B?F<@)<B);<@)FG@<A?H)A?)!IADJ<2<DB)!KC2ABCL?<)M)5N)4,%.)5678)

)

!"++"0(1)23$3")1$)!+&4,$)5678)M)O)A;A=BABC>D);<@)CDEFA@BF?!B?F<@)<B);<@)FG@<A?H)A?)!IADJ<2<DB)!KC2ABCL?<)P)M)5N)4,%.)5678) )) )hQR)))

Des questions bien posées dont découlent des démarches d’adaptation'

A)S,%$&%)-1)0(1.$&"#.),&#.&)X"%4(+31.)S1($)-3/"(+1%)(#1)-34,%/T1).S3/&X&0(1)-1)S%&.1)1#)/"4S$1)-1.)1XX1$.)-()/T,#U141#$)

/+&4,$&0(1).(%) +1)-3:1+"SS141#$_) +,)rénovation et la gestion des réseaux d’infrastructures. La question posée (i) permet de 

clarifier et d’expliciter son rapport à la connaissance scientifique et son besoin d’information et (ii) cadre le type de rép"#.1)

,SS"%$31V)

I"L !+//-*)'9'4+'1-,,+"##+,1&'#1"&,)"<"$%&'&)'G&#-",'(’informationV)K1)4,#0(1)-1)S%"[1/$&"#.)$%\.)S%3/&.1.)"(),-,S$31.)

à des besoins spécifiques et l’existence d’incertitudes apparaissent souvent comme des barrières à l’adaptation. Or 

l’acquisition d’information complémentaire n’est pas toujours possible ou bien peut s’avérer très couteuse. Une fois la 

0(1.$&"#)%31++141#$)&4S"%$,#$1)S"(%)(#1),/$&:&$3)X"%4(+31_)il devient possible d’utiliser beaucoup plus efficacement 

l’information déjà disponible et d’interagir plus facilement avec la /"44(#,($3)./&1#$&X&0(1)1$) +1.)S"(:"&%.)S('+&/.)

pour préciser ce qui a besoin d’être précisé. Il n’est ainsi souvent pas nécessaire de disposer de projections 

1]$%^4141#$) S%3/&.1.) 1$) X&,'+1.) -1) +,)4,#&\%1) -"#$) :,) 3:"+(1%) $1++1) "() $1++1) :,%&,'+1) .S3/&X&0(1V) L’exploration de 

scénarios possibles, l’avis d’experts sur la plausibilité d’un cas identifié comme critique, la réflexion auto(%)-1.)/,.)+1.)

S+(.)1]$%^41.)dU$&6)O'06*!D43$)D*6+6) peuvent constituer autant d’outils heuristiques à partir desquels raisonnerV)K1)

travail de formulation de la question permet également de mieux cibler les indicateurs sur lesquels il est utile d’opérer 

(#1):1&++1_)+1.).1(&+.)&4S"%$,#$.)*)-3$1/$1%)d6+M(3$6)6_)0(&)S"(%%,&1#$)S,%)1]14S+1)/"%%1.S"#-%1)*)(#)/T,#U141#$)-1)

.$%,$3U&1aV)K,).$%(/$(%,$&"#)-e dispositifs de suivi, d’aide à la décision et d’interaction avec le monde scientifique peut 

ainsi constituer un première étape importante d’une démarche d’adaptationV) ;1) $1+.) -&.S".&$&X.) S1(:1#$) S%1#-%1)

S+(.&1(%.)X"%41._)1]V)Y)

§ @W.$\41)2$(+)$&+(M)et d’a[(.$141#$)S%"U%1..&X)b)

§ <]1%/&/1)S%".S1/$&X.)*)S,%$&%)-1)S%"[1/$&"#.)1$)-1)0(1+0(1.)./3#,%&".)/"#$%,.$3.)b))

§ <]S+"%,$&"#)#(43%&0(1).W.$34,$&0(1)-1.)./3#,%&".)-1)S"..&'+1.)S"(%)&-1#$&X&1%)+1.)/,.)/%&$&0(1.)d/XV)1#/,-%3a)8)

N0&*1"1&#'OPP'+,#'9'14"2+)'1-,#)+,)'/*-/-#3#'/+*'Q3)3-8R*+,1&';'

O)Les domaines de l’Energie et de l’Assurance sont de grands pourvoyeurs d’études sur des)S%"'+34,$&0(1.)

liées à l’impact du changement climatique à l’échelle des 10M56)S%"/T,&#1.),##31.V)A)S,%$&%)-()4"-\+1)

/+&4,$&0(1)AF=<J<M!KC2AB_)($&+&.3)-,#.)+1)/,-%1)-1.).&4(+,$&"#.)-()JC<!_)23$3"ME%,#/1),)4&.),()S"&#$)-1.)

séries météorologiques de données d’environnement, correspondant à 200 ans du climat actuel.)!1.).3%&1.)

de données permettent ainsi d’établir des statistiqu1.)-1)-(%31.)-1)%1$"(%)-1)ST3#"4\#1.)%,%1.),&#.&)0(1)

des statistiques d’évènements croisés, à l’échelle de l’Europe P)T$$SYQQ.1%:&/1.V41$1"X%,#/1V/"4Q1$(-1.M

/"#.(+$&#UVT$4+V)L’exercice ,)1#.(&$1)3$3)%1S%"-(&$)*)S,%$&%)-1)4"-\+1.)/+&4,$&0(1.)S"(%)U3#3%1%)566),#.)-1)

/+&4,$.)X($(%.)/"%%1.S"#-,#$)*)-&XX3%1#$.)./3#,%&".)-1)/T,#U141#$)/+&4,$&0(1_)S1%41$$,#$)-1)-3$1/$1%)-1.)

3:"+($&"#.)-,#.)+1.)-(%31.)-1)%1$"(%.)-1)/1%$,&#.)ST3#"4\#1.)/%&$&0(1.)et d’éventuels phénomènes rares 

&#3-&$.V)))

)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))
8)9"&%)3U,+141#$)*)/1).([1$)+1.)#"4'%1(])1]14S+1.)-3:1+"SS3.),(])<$,$.M?#&._),(])=,W.)p,.)"(),()F"W,(41M?#&_)S,%)1]14S+1)S,%)+1.)S,%$&/&S,#$)*)+,)
;2;?)@"/&1$W)Y)T$$SYQQ-11S(#/1%$,&#$WV"%UQ))
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I""L .&#')?/&#'(&'*3/-,#&# que l’on appor)&'9'4+'J'$%&#)"-,'K'14"2+)"$%&V))!1(]M/&)S1(:1#$)^$%1)4(+$&S+1.)1$):,%&1%)-,#.)+1)

$14S.)Y) ,$$&$(-1) S+($q$) "'.1%:,$%&/1) "() S%",/$&:1_) ,//"4S,U#141#$) S%"U%1..&X) -() /T,#U141#$) d1]V) U1.$&"#)

,-,S$,$&:1a_)-34,%/T1)-1)U1.$&"#)-1.)%&.0(1.)M)%3-(/$&"#_)/"(:1%$(%1_)-&:1%.&X&/,$&"#)M_))),[(.$141#$.)M)$1/T#&0(1.)1$)

"%U,#&.,$&"##1+.V)Au cours du processus d’exploration de la question il est possible de forger sa propre approche de la 

question reposant sur une certaine philosophie d’action –) mettant par exemple l’accent sur la résistance et la 

S%"$1/$&"#)b)+,)X+1]&'&+&$3)-1.)-3/&.&"#.); la capacité d’apprentissage organisationnelle)b)+,)%"'(.$1..1)d4&#&4&.,$&"#)-1.)

regrets) ou encore la résilience face aux chocs. Il n’y en a pas effet pas qu’une seule réponse possible et les choix qui 

sont faits sont le reflet d’une certaine vision du d3:1+"SS141#$)-1)."#),/$&:&$3V)Dans tous les cas, il n’est pas trop tôt 

pour se poser la question, y compris de manière prospective. S’aligner dès aujourd’hui sur des objectifs de transition 

d,$$3#(,$&"#M,-,S$,$&"#a)1.$)(#1).$%,$3U&1)0(&)S%3.1#$1)-1.),:,#$,U1.)1$)S1%41$)-1).,&.&%)-1.)"SS"%$(#&$3.V))

Conclusion 

Se saisir de la question des impacts du changement climatique c’est intégrer .S"#$,#341#$)"()."(.)+,)S%1..&"#)-1)S,%$&1.)

S%1#,#$1.)1]$3%&1(%1.)/1$$1)-W#,4&0(1)-,#.)."#)périmètre d’analyse stratégique. Il s’agit d’interroger dans quelle mesure)1$)

/"441#$) +1.) 3:"+($&"#.) /+&4,$&0(1.) S1(:1#$) -1:1#&%) (#1) :,%&,'+1) .$%(/$(%,#$1) -1.) -3/&.&"#.V) K1.) U1.$&"##,&%1.)

d’infrastructures ont de bonnes raisons d’adopter dès aujourd’hui une attitude proactive visM*M:&.)-1)cette question, d’une part 

pour être en mesure de répondre aux inquiétudes croissantes de leurs parties prenantes et d’autre part pour U,%-1%)+,)/,S,/&$3)

d’initiative et éviter de s’engager dans des)&4S,..1.V)

Le défi est d’arriver à penser ensemble des %(S$(%1.)S"..&'+1.)1$)-1.)/"#$&#(&$3._)1$)*)/"4'&#1%)+1.)T"%&j"#.)-1)$14S.V)K1.)

réponses apportées dépendent fortement de la manière de formuler les questions que l’on se pose. <++1s s’inscrivent toujours 

-,#.)(#1)/1%$,&#1):&.&"#)-()4"#-1)–)1$)#"$,441#$)(#1)/1%$,&#1),SS%3T1#.&"#)-1)+,)/%3-&'&+&$3)-1)-&XX3%1#$1.)$%,[1/$"&%1.)-1)

$%,#.&$&"#)3#1%U3$&0(1) M)1$)-1.)3:"+($&"#.) ."/&"Méconomiques qu’1++1.) /"#$%&'(1#$) .&4(+$,#341#$)*) X,n"##1%V);3S+"W1%)/1.)

réponses c’est clarifier la vision stratégique poursuivie en t1#,#$)/"4S$1)-1.)3:"+($&"#.)/+&4,$&0(1.)1$).1)-"##1%)+1.)4"W1#.)–)

par exemple en termes d’outils d’aide à la décision ou de partenariat.)M)de la mettre en œuvre.)

Les choix qui en découlent participent à l’adaptation et à la résilience -1.)$1%%&$"&%1.)1$)-1.)3/"#"4&1.),(])/T,#U141#$.)

/+&4,$&0(1.V)A(M-1+*)-1.)S%&"%&$3.)0(1).1)X&]1#$)/T,0(1),/$1(%)1$)-1.)S%"/1..(.)&#-&:&-(1+.)1#U,U3.)&+)1.$)-"#/)#3/1..,&%1)-1)

:1&++1%) *) /""%-"##1%) +1.) .$%,$3U&1.) 1#) ST,.1) ,:1/) (#1) :&.&"#) /"44(#1) -1) /1) 0(1) /"#.$&$(1) (#1) -34,%/T1) $1%%&$"%&,+1)

d’adaptation et quel but elle S"(%.(&$V)="(%)W)S,%:1#&%)&+)S1($)^$%1)($&+1)-1)/"441#/1%)S,%)S,%$,U1%)(#)/1%$,&#)#"4'%1)-1)S&.$1.)

et d’hypothèses à explorer. La)/""%-ination n’est pas toujours évidente –)par exemple lorsqu’il s’agit de déterminer quel est le 

#&:1,()-1)%"'(.$1..1)."/&,+141#$)-3.&%,'+1)"()+1)#&:1,()-1)%&.0(1)."/&,+141#$),//1S$,'+1)1$)0(&)-"&$)1#)S"%$1%)+1.)/"l$.) M))1$)

doit faire l’objet de discussions démocratiques et d’arbitrages collectifs. )
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Abstract Future development and renewal of transport infrastructures have to take into account
how the effects of climate change will affect these complex sociotechnical systems. This article
aims at understanding how to raise this issue to ensure an efficient and systemic uptake of climate
change by infrastructure managers. It reports the results of an in-depth case study conducted on the
French railway company. This study identifies several adaptation dynamics: one is top-down and
stems from climate change impacts; others are more bottom-up and focused on vulnerabilities.
However, both types of approaches have, so far, yielded limited results. Building on the existing
literature, this paper reveals critical bottlenecks to overcome in order to get the organization ready
to adapt. It suggests key components of an enabling framework for a more proactive preparation to
climate change and mainstreaming climate adaptation into major organisational decisions.

1 Introduction

In a context of climate change, the development and renewal of infrastructures is a critical
challenge (European Commission 2013; Chappin and van der Lei 2014; Larrivée et al. 2015;
Stecker et al. 2011; Masood et al. 2016; OECD 2015; Forzieroi et al. 2015; ToPDAd 2014). In
the coming years, thousand billions of euros will have to be invested in transport, energy, water
and telecommunication networks to preserve the connectivity, the efficiency and the resilience
of the economies (The new climate economy 2014; Dobbs et al. 2013; Vallejo and Mullan
2016).1 Those infrastructures will have lifetime expectancies of several decades and will
therefore be exposed to the impacts of climate change.

Climatic Change (2017) 143:473–486
DOI 10.1007/s10584-017-2016-y

1Mc Kinsey Global Institute estimates global infrastructures needs between $2.5 (current expenses) and 3.3
trillion per year—40% in developed countries.
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Railways play a structuring role in the European economy as they ‘facilitate the production and
distribution of goods and economic services, and form the basis for the provision of basic social
services’.(European Commission 2013). In Europe, most of the railway managers are big
companies founded in the nineteenth or twentieth century that today have to face important asset
management challenges (e.g. ageing infrastructure, underinvestment in the last decades, important
evolution of technologies and mobility patterns). Several research programs have analysed
climate change implications in this context (UIC 2011; EEA 2014; Baker et al. 2010; Nemry
and Demirel 2012; Koetse and Rietveld 2009; Armstrong et al. 2016), often focusing on
infrastructures’ vulnerability. A few case-studies have been conducted at national and subnational
levels, for instance in Sweden (Lindgren et al. 2009), Germany, Austria (Doll et al. 2014; Rotter
et al. 2016) and the UK (RSSB 2015). They generally observed limited action in terms of large-
scale investments but a reasonable level of awareness on climate change and a common focus on
research and knowledge sharing. Very often, they focus on strengthening resilience to current
hazards as a ‘no-regret’ option to start preparing for an uncertain future. This existing work also
pointed at the increasing need to develop forward-looking thinking and to proactively integrate
climate change concerns early in planning and decision processes. This literature shows how
adaptation is not just a technical matter but also an institutional and organisational issue
questioning values and priorities. As such, adaptive capacity relies on elements like governance,
procedures or leadership (Berkhout 2012; Stecker et al. 2011).

This paper follows up with these projects and reports the results of an in depth analytical
case study on the management of climate adaptation of the French railway system.

In France, the main player in the railway sector is a state-controlled group created in 1938
and called SNCF (Société Nationale des Chemins de Fer Français). It encompasses both the
management of the network (with SNCF Réseau) and part of the operation of this network
(with SNCF Mobilités). It is under the supervision of the transport department of the French
Ministry of the Environment.

The French railway network is the second largest in Europe with more than 30,000 km of
tracks and 3000 passenger terminals. Fifteen thousand trains use this network daily, in carry
five million people and 32 Gt-km of freight every year. Climate change could produce severe
disruptions in this network and adaptation is therefore a crucial collective concern. Neverthe-
less, where and how this issue should be raised and handled in such a big and complex
organization is an issue without a straightforward answer. As a matter of fact, SNCF has about
150,000 employees and more than 650 branches—where decisions are distributed and shaped
by various factors.

This paper, intends to understand how a big organisation such as a national railway network
manager can mainstream and increase the internal uptake of the issue of climate change. It
aims at explaining how an infrastructure manager (IM) can integrate scientific knowledge
about climate change into its decision-making process in order to implement adaptation
strategies.

First, materials and methods of the case study are introduced. Then the article describes two
types of observed approaches to adaptation. These are qualified after the IPCC (IPCC 2014) as
impact-first and vulnerability-first, depending on where they start and how they frame climate
change and related uncertainties. The limitations of these approaches are discussed. The
second part of this paper describes the critical bottlenecks to overcome in order to increase
the organization’s readiness to adapt. Building on theoretical and empirical results available in
the literature, it identifies key elements to build an enabling framework for a more proactive
preparation to climate change and to mainstream adaptation into the decision-making process.
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1.1 Analytical framework, materials and methods

Rooted in the field of science and technology studies (STS), this research adopts a descriptive
approach and sees adaptation not only as an engineering issue but also as a sociotechnical concern
(Latour 2006; Edwards 2003). It focuses on the interface between knowledge on climate change, the
technical infrastructure and the organisation as part of its socio-economic environment. It questions
how climate change is understood and how this affects such a complex system. Moreover, this
approach takes into account how organisational, corporate and economic values affect how the
system understands and deals with the impacts of climate change (Hulme 2009).

In the objective of analysing the way the organisation is integrating adaptation, the article
does not intend to evaluate which approach could be more relevant or efficient. It identifies and
describes various initiatives contributing to adaptation, going from incremental reactive
adjustments to enhance resilience to current weather down to significant transformations
anticipating future changes (Simonet 2009; Adger 2010; Kane and Vanderlinden 2015).

This research did not intend to be comprehensive but aimed at covering a diversity of
management functions.2 In order to do so, twenty-five in-depth semi-directed interviews
supplemented by secondary sources analysis have been conducted. The interviews allowed
to engage into discussion with:

– People working in different units of the company:

& Transversal support units in charge of corporate sustainability, standardisations and pro-
cedures, socio-economic analysis;

& Technical units in charge of design and engineering;
& Units in charge of operation and maintenance planning and management.

– People intervening in the elaboration of adaptation strategies:

& Representatives of the French Ministry for Environment;
& Governmental technical agency (CEREMA);
& French national meteorological service (Météo France).

1.2 Case study: where and how is the adaptation question raised?

The analysis shows there are many places within the organisation where adaptation dynamics
can start. Indeed, we have observed several initiatives explicitly seeking to contribute to
climate adaptation in different departments and along various processes.

1.2.1 First adaptation strategy observed: starting from projected impacts

In the last decades, concerns about climate change were raised by the publication of scientific
results (five IPCC assessment reports between 1990 and 2015) and political discussions at

2 Starting with people who previously demonstrated an interest in addressing climate change issues within the
organization and were involved in previous work related to this topic. Interviews with weather data users inside
business or technical unit most sensitive to weather and climate conditions complemented those discussions.
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supranational and national levels. This led to the adoption of ‘adaptation plans’ at various
levels of administration: ex. EU Adaptation strategy to climate change, National Adaptation
strategy or Subnational climate and energy plans. In France, this topic appeared on the agenda
in the early 2000s (with creation of the Observatoire national sur les effets du réchauffement
climatique – ONERC in 2001) and then spread in a top-down way down to IMs. The Ministry
for Environment and its subsidiary bodies3 piloted the French national climate adaptation plan
(PNACC) released in 2011 (MEDDTL-DGEC 2011), in partnership with research centres,
utilities and IMs companies.4 The process began with a demand to climate scientists for
providing baseline scenarios of climate change in France. The mission, appointed by the
Minister for the environment5 and by a climate scientist member of the IPCC, published
several reports6 (Jouzel et al. 2014) describing climate projections for France based on three of
the GHG concentration scenarios from the IPCC (RCP2.6, 4.5 and 8.5). Those reports
established the basis for 20 sectorial action-sheets constituting the PNACC.

One of these sheets is dedicated to infrastructures and transportation systems. It highlights
four actions:

1. General screening of the vulnerability of technical references and standards to climate
change;

2. Analysis of the impact of climate change on transport demand;
3. Development of a common methodology for vulnerability assessment;
4. Realization of a state-of-the-art assessment of current vulnerability of the French trans-

portation system.

SNCF’s contribution to this action-sheet was the starting point for an internal discussion on
adaptation. The attention was mostly focused on the first action: the screening of technical
standards containing references to climate parameters that needed to be updated according to
the expected climate changes (CEREMA 2015).

This approach is representative of what IPCC’s reports refer to as an ‘impact-first’ approach
or ‘top-down, science-first or standard approach’ (IPCC 2014 Chapter 2). Tasks are clearly
distributed: science is an upstream activity that provides information for the decision about the
future as a finished product.7 Climate projections are generated ‘for wide application, and thus
are not tied to any specific choice’. Therefore, very little direct interaction is expected between
climate scientists and the IMs who eventually use the information.

Climate change as an external constraint In accordance with this linear approach, climate
change is knowable, controllable and constitutes a specific issue. Scientific information is
provided in a top-down manner to fill a knowledge gap (Blanchard 2011) and can result for

3 DGITM (transport and infrastructures department), DGEC (energy and climate department)
4 This described process is in many ways similar to what has been observed in other European countries (AEE
2014)
5 The letter of appointment sent by the Ministry of the Environment to Jean Jouzel in July 2010, requested as an
in-depth synthesis on climate scenarios to consider in order to implement the National climate adaptation plan.
6 On the basis on modelling work of two climate-science teams from CNRM-Meteo France (Aladin-climat
model) and from IPSL (WRF model).
7 General insights have to be provided publically for free (while more tailored information might be sold as a
‘climate service’), the public sector playing a role of knowledge-broker through its public policies (giving an
official mission to scientists and broadcasting the results through official channels, being an intermediary between
information needs and information supply
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instance in the modification of an existing temperature threshold in a normalized procedure
such as rail installation. Even though individuals may acknowledge the complexity of the
climate system and how it interacts with the sociotechnical infrastructure system, the adapta-
tion process itself reduces this complexity by making simplified assumptions (Kane et al.
2014), for instance causal links between impacts and vulnerability. Consequently, the proposed
responses are direct and incremental. Missing pieces of information are identified and
demanded to scientists with no dialogue on the feasibility, relevance or costs of the necessary
research (CEREMA 2015).8 Climate uncertainties are treated independently from others
components of the situation.

Limitations encountered: a limited appropriation across the IM activities At the end
of the period covered by the 1st French PNACC (2011–2015), sensitive standards were
identified but not yet updated (CGEDD 2015). This approach failed to produce an engagement
strong enough to go beyond a formal assessment of the procedures.

According to interviewees who were involved in this process, it was not specific enough
and not self-sufficient. Making it operational in the context of the railway system would have
required a large amount of work with dedicated resources the PNACC did not provide.
Moreover, no tailor-made climate change indicators were delivered beyond generic climate
projections. Indeed, there is no link between indicators in the Jouzel Reports and much more
specific parameters currently used in the industrial processes (for instance temperature thresh-
olds in technical guidelines). This appears to be a critical sticking point, never called into
question. Neither the availability of further customized information nor the possibility to
decide without it (Dessai et al. 2009) were explored. Engaging in a direct in-depth discussion
with climate scientists was not considered an option as interviewees consider that high-
resolution climate projections should be publically produced and made available.

It is not the revision of norms and standards by itself that interviewees judge irrelevant but
the process set up to do so at the national level which was not transversal enough. According to
several interviewees, climate change will not just affect a few procedures or standards that
could be easily listed, but will also have impacts across the whole railway system. Mere listing
instances of climate parameters in technical documents are therefore perceived as a sign of
poor understanding of the system’s complexity. It assumes that it is possible to draw a linear
causal link between climate impacts and standardization documents when there are thousands
of interactions between the climate system and the infrastructure life cycle that are not always
formalized. Moreover, the process described above, was conducted separately from related
policy dynamics, such as European discussions on industrial standards and regulation. SNCF
is associated with a European cross-sectoral group working on adaptation of industrial
standards to climate change. Representatives of the company took part in drafting of specific
technical guidelines that propose a step-by-step approach to address climate change in any
standards (CEN-CENELEC 2016). SNCF executives perceive this logic of mainstreaming
climate change questions into the general process standardization potentially more relevant and
efficient. Applying this type of approach might have a significant effect on practice (e.g. Rotter
et al. 2016; Rudberg et al. 2012; Ryghaug and Solli 2012), but this is not the direction followed
through the PNACC implementation.

In a nutshell, this ad-hoc, impact-first approach struggles to address the diversity of
business operations and its relationships with the climate system. It remains an incomplete

8 Cf. requests to scientists in the PNACC, deliverable 1, p91
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process, depoliticized and far from the strategic concerns of the company. In practice, it did not
succeed in considering climate change as a potential key element in the decision-making
environment. Prescriptive approach to adaptation has left very little room for discussion and
was very poorly appropriated throughout the firm. At the end of the day, impacts of climate
change are still perceived internally as too ambiguous and not tangible enough compared to
other priorities such as urgent renewal needs and security.

1.2.2 Vulnerability-first: context-centred alternatives

Enhancing adaptive capacity by focusing on weather sensitivity Public policy is not
the only source of adaptation concerns within the company. A few people in various positions
in the organisation tried to raise this question locally. They did it when providing feedback on
their everyday activity, or when writing the specifications of new materials or infrastructure
components. They did not refer to the institutionalised adaptation process described in the
previous section.

Those ‘adaptation intrapreneurs’9 know very well how the system is exposed to the weather
and what its main vulnerabilities are. Most of them share a common diagnosis about the
French railway network being globally robust to potential climate changes. Some extreme
events might produce disruptions difficult to deal with,10 but there are also large security
margins: stabilized renewed railways tracks can for instance withstand temperatures up to
60 °C. Recent drainage systems and major engineering works are designed to cope with at
least a 1:100-year flood event.

In addition, adaptation measures are implemented continuously in a reactive mode. After
the 2003 heat wave, which caused major disruptions due to track deformations and severe
deterioration of travel conditions, SNCF took important measures: release of a reinforced heat
wave contingency plan, establishment of an annual heat-day for a check-up of critical
equipment, adjustment of temperature class specifications for the new regional rolling-stock,
modernization of decision support tools to optimize monitoring and maintenance, etc.

Willing to go beyond reaction, punctual initiatives intend to improve the understanding of
the existing interactions between the infrastructure components and climatic conditions. This is
perceived as a first necessary step to improve readiness and to anticipate what the conse-
quences of climate change might be. Indeed, there is, for now, very little aggregated quantified
information about the impact of weather on the French railway system.11

Example 1: an improved understanding of the relationships between the railway

infrastructure and weather Taking the opportunity of the renewal of weather service
contracts, representatives from different SNCF departments launched initiatives to improve
the understanding of the relationship between the railway infrastructure and weather. Through
cross-analysis of weather data (observations and forecasts) and infrastructure data, those

9 Entrepreneur from the inside of a large organization
10 Rail buckling during heatwaves, fires because of droughts, flash-floods in the south of France, landslide
because of heavy rain (Stamos et al. 2015). Old infrastructure and equipment are particularly vulnerable to this
type of events.
11 Similarly to the UK (NetworkRails 2017), understanding the impact of weather events on the railway comes a
long way. There was attempts to perform economic estimations of those impacts, for instance on the cost of
maintenance (Gaudry and Quinet. 2014), but this aspect has not been fully addressed yet.
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initiatives pursue several objectives such as detecting current vulnerabilities, providing a better
picture of the capacity of the system to absorb shocks, designing indicators directly relevant for
various management operations, improving decision making tools and updating technical
standards and guidelines.

One of them aims at matching the internal incident databases with weather observations. Its
primary goal is to improve the understanding of individual disruptions and of the conditions
associated with them. A second one is the adoption of a decision-support software to trigger
and conduct heat-inspections of tracks. A robust statistical relationship was thus established
and validated to replace the former empirical approach. This operation aims at reducing the
number of non-useful inspections conducted and useful inspections not conducted.

Example 2: a historical approach to crisis management A research project conducted in
the Engineering and projects department of SNCF-Réseau12 is exploring the benefits of a
geomatics (GIS) approach to improve knowledge about flood risks for the railway network
(Saint-Marc 2013). It provides descriptions and representations of past flood episodes with
detailed chronologies of the events and how they were managed. The purpose is to strengthen
the institutional memory in order to mainstream the culture of risk within the company. At the
moment, it is indeed very hard to understand and compare individual weather events because
the relevant circumstances are not systematically recorded, especially when the damages are
not exceptional (Pams-Capoccioni et al. 2013). This project may lead to further developments
providing a better description of the evolution of the network vulnerability through decades
and questioning how the system reacts to changes.

Continuity between weather resilience and climate change adaptation These ap-
proaches are representative of what IPCC’s reports refer to as a Bvulnerability-first^ approach
(or Bbottom-up^, or Bcontext-first^ approach) (IPCC 2014 Chapter 2) starting with the
decision-making context before considering climate change projections. These discourses are
more infrastructure-centred than climate-centred. In these examples, climate change is the
exacerbation of existing stresses occurring between infrastructure and the environment. While
not necessarily perfectly defined or understood, climate change provides incentives to improve
the knowledge about the infrastructure itself. Detailed scientific information or climate change
projections are almost never quoted or used. The general objective is to ensure a continuity of
service with current and future climate conditions. It is consistent with many sectorial reports
exploring how utilities are adapting to climate change (Rotter et al. 2016; EEA 2014; Lindgren
et al. 2009; Ryghaug and Solli 2012). There is no rupture between current ability to deal with
weather events and future adaptation; actions to be taken are the result of trade-off between
risks and opportunities.

Context-centred initiatives responding to day-to-day concerns at the expense of

anticipation and transversality These initiatives have a priori a stronger capacity to foster
the uptake of climate challenges in infrastructure management. Still, they meet some important
obstacles. First, interviewees reported the prevalence of reaction over anticipation. There is a
strong ability in the organisation to deal with crisis, but no culture of prevention of events that
have not been experienced yet (let alone unpredictable events). Promoters of those context-

12 This is a national department offering engineering services to business units of the group but also conducting
autonomous researches.
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centred initiatives describe their action as a first step to enable future evolution towards more
prevention. Indeed, an enhanced knowledge of the current infrastructure vulnerability may be
used as a starting point to stress-test assets and the reliability of procedures13 under different
climate change scenarios. However, this development is not considered at this point.

A second major limitation of those approaches is their low transversality. Most of them
remain context specific and poorly interconnected. There are very few interactions between
various business units, phases of the infrastructure lifecycle or decision-levels where the issue
is raised.

In a nutshell, these vulnerability-first approaches remain local processes of knowledge
acquisition with no institutional uptake. Proposals for more strategic approaches did not raise
enough interest from the top management. For instance, a prospective analysis of the climate-
induced evolution of transport demand was proposed but not marked as a priority. There is no
scepticism about whether there might be changes in climate, however, IMs have not considered
these evolutions as potentially disruptive or as structuring drivers for the activity (Table 1).

1.3 Discussion of observations and comparison with existing literature on adaptation

to climate change: overcoming bottlenecks to build collective ownership and enable

proactive adaptation

In the recent years, SNCF took some steps towards an institutional uptake of adaptation to
climate change. Both company executives and public authorities recognize climate change as a
concern and adaptation as a challenge. However, as of now, adaptation processes have
remained incomplete and do not enable the definition of a framework to generalize the uptake
of this question. While the literature states that adaptation is able to disrupt classical ways of
doing business (Richard 2016), it has been very difficult until now to challenge the current
infrastructure management framework and go beyond weather resilience.

As described in the first part of this article, many context-based questions related to climate
adaptation are raised across the company (Table 2). However, there is no consensual vision on
how to describe this phenomenon and how it affects the infrastructure and the organisation. As
a result, no collective ownership of the issue is built either.

A lesson learned from STS (Rittel and Webber 1973; Hulme 2009) is that the description of
a complex phenomenon like climate change as a critical issue for an organization does not pre-
exist. It has to be collectively built out of the relationship between this phenomenon and the
sociotechnical system. Our analysis reveals serious bottlenecks that prevent management from
achieving this objective. Those are quite similar to obstacles faced in other countries that have
started to address them. For instance in the UK, a dedicated program called TRACCA14

funded through the Rail Safety and Standards Board, recently led to creating an adaptation
strategy (NetworkRails 2017) to address the ‘lack of ownership and governance’ of adaptation.

13 That is, to evaluate their ability to deal with unusual and suboptimal situation.
14 The Tomorrow’s Railway and Climate Change Adaption (TRACCA) program led to the formulation of 5
objectives ‘for a railway that is safe and more resilient to the effects of weather, now and in the future’. These
objectives are (1) infrastructure which is able to withstand the impact of future weather conditions, (2) rapid
recovery from the impacts of adverse and extreme events, (3) improve performance and safety during adverse
and extreme weather conditions, (4) leverage financial savings through reduced compensation payments and
repair costs, and (5) enhance reputation and trust in the railway’s ability to manage weather
events’.(NetworkRails 2017).
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Table 1 Synthesis of identified limitations of current adaptation approaches

General interaction
between management
and science

Sharing a vision of climate
change across the organisation

Processes and procedures for
decision-making under uncer-
tainty

Impact-first
approach

Projections of future
climate remaining too
far from daily concern

A top down approach with no
direct contact with everyday
activities.

No specific resources dedicated
or provided for a transversal
analysis.

Classical predict-then-act in-
struments (such as
statistics-based standards)
relying on a linear, central-
ized and deterministic
framework with no consid-
eration of potential disruptive
changes or uncertainties.

Context-centred
approaches

Robustness of current
weather sensitivity to
potential future
changes not
questioned.

Scientific information
about climate change
not mobilized.

Context-based initiatives do not
succeed to demonstrate
potential consequences across
the whole infrastructure
organization.

Reaction systematically
preferred to prevention,
potential breakdown not
considered. Knowledge on
the infrastructure not
complete yet.

Source: author

Table 2 Examples of concerns expressed by various interviewees during our research

Various readings of climate change Implications for infrastructure management, types of
adaptation questions raised

Climate change as a new public concern How to respond to regulatory and policy requirements (e.g.
European and national adaptation strategies)? How to
accompany and anticipate changes in regulatory
frameworks?

Climate change as a source of perturbations for
technical systems and daily organization

Which adjustments or modifications can be proposed to
existing procedures, practices and standards to keep them
fitted for climate conditions?

Climate change as a source of costs & potentially
enhanced stresses

Do we know how much weather events cost; can we attribute
the evolution of costs to climate change? Are management
choices (for instance maintenance or renewal of selected
options) robust or flexible enough to handle uncertain
future climate change? How to prioritize options by
considering this new constraint? What type of information
is needed?

Climate change as an uncertainty for
infrastructure planning and design

Is climate change uncertainty comparable to socio-economic
uncertainties? How to deal with this deep uncertainty
during planning and design phases? Are currently used
decision-making tools able to take it into account?

Climate change as a structuring driver for the
future, among others

How to articulate various undergoing transition dynamics
(e.g. energy transition, digital transformation, country
planning, and evolutions of competitive and institutional
landscapes, climate changes)? How to deal with potentially
conflicting objectives and time steps?

Source: author

This table is an attempt to characterize the diversity of adaptation questions raised by the interviewees. It does not
depict the number of times either of these questions came up during the interviews. For example, more
interviewees mentioned as a new public concern than as a new structuring driver of the future of railway
infrastructure. Even though all the interviewees generally perceived climate change an important concern,
priorities clearly differ from one department to the other
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These examples as well as recent literature suggest different levers of action to enable a more
proactive preparation to climate change and to mainstream adaptation into major relevant
decisions.

i. Lack of a consistent institutional framework: satisfying the necessary conditions for
adaptation. Some of the core elements of what would constitute a consistent facilitative
framework for action appeared to be lacking. The process for a national adaptation policy
launched by the government was not able to facilitate them.

Alternatives paths may be explored. Many situations may provide windows of opportunity
to start building a common understanding of the climate related issues across the company. It
might for instance be a response to a triggering event, an institutional initiative, a planned
revision of the standards, or a catalysing R&D program (Ryghaug and Solli 2012;
NetworkRails 2017; EEA 2014). In any case, it is important to structure the approach in order
to ensure a strong leadership from top management, set up a clear and transparent governance,
enhance engagement with external stakeholders and especially the public authorities and
identify possible resources to design and implement adaptation actions (Ford and King
2015). This cannot be handled separately from other ongoing processes setting both the
scientific agenda (e.g. development of climate services, new research forefronts, etc.) and
the structural evolution of a sector such as transportation (e.g. asset management, energy
transition of institutional evolutions).

ii. Poor engagement with climate science: creating opportunities for a strengthened dialogue.
With stable climatic conditions, the interactions between infrastructure management and
the climate system remain most of the time invisible. Indeed, the infrastructure was
designed to perform properly within a range of conditions large enough to absorb weather
deviations. Weather is only an issue in some exceptional circumstances (extreme temper-
atures during heat waves, extreme precipitation leading to floods), rare enough to be
managed ad hoc as exceptional crises. Climate change disturbs this well-established
relationship. With more extreme episodes and less historical data on their statistical
distribution it becomes harder to keep the infrastructure fitted to different contexts
(Edwards 2003). This creates new uncertainties that could be better managed with a
proper use of climate change scenarios and a sustained dialogue between climate scientists
and engineers that has not yet been set up. Thus, precise knowledge about climate
change—with certainties and uncertainties, the complexity of the dynamics and an
enhanced variability—are never considered. Yet, these characteristics are precisely what
might challenge current practices.

To build a shared understanding of what climate change is, what it means for the
railway system, and how it can be addressed, an iterative dialogue with scientists might
be a beneficial first step. Beyond addressing specific demands for additional information,
such a relationship would allow to overcome oversimplified representations of the
phenomenon and to explore possible futures (Kirchhoff et al. 2013; Cash et al. 2003;
Vaughan and Dessai 2014). Different arrangements can be set up like research partner-
ships, common research projects, business partnerships, etc. Scientific knowledge can be
integrated into management in many forms: participatory vulnerability assessments
(following protocols such as the one developed by Engineers Canada (2011), prospective
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work based on few contrasted possible climate futures, systematic tests to assess the
vulnerability of options to worst-case scenarios, etc.

iii. Processes and procedures not adapted to an uncertain dynamic phenomenon:
experimenting alternative decision-making tools to mainstream adaptation. The existing
processes and procedures are those of a big technical organization. Tasks are divided
according to a classical, homogeneous and codified industrial model. Past experiences
and standard situations play an important role in shaping up these procedures. For
instance, every technical document with reference to climate parameters is based on
empirical evidence of past climate records (e.g. drain systems designed according on past
flood patterns, the installation of continuous welded rails is calibrated for average
temperatures). These characteristics reflect a rarely challenged engineering culture. They
are very different from what is usually described as a relevant approach to deal with
climate change, favouring diversity, flexibility, anticipation, non-deterministic planning
and continuous learning (IPCC 2014 Chapter 15).

Alternative decision-making tools and methodological frameworks might be powerful and
performative instruments to foster the evolution of practices. In situations such as large project
conception, maintenance budget planning or standard revisions, they can contribute to oper-
ationally mainstreaming adaptation into decision-making processes. The generalization of
alternative decision-making tools is a matter of corporate strategy and moves forward along-
side the revision of procedures and standards. However, a first interesting step might be to
experiment this type of tools at different stages of projects analysis, from design phases (to
display extended costs and benefits) down to monitoring and evaluation (to provide feedback).
Many methodologies, including economic analysis, decision making under deep uncertainty
techniques, multicriteria decision making, social network analysis, etc. have been explicitly
developed to address climate change challenges (Watkiss and Hunt 2013; Dittrich, Wreford,
and Moran 2016) but have not been mobilised yet in the French transport sector. A common
property of this family of approaches is to disclose any underlying hypothesis and to make
every methodological option explicit and open to discussion. These methods encourage more
inclusive and participative decision making processes. They also challenge business as usual
thinking. For instance, they question optimal economic efficiency as a unique decision
criterion by emphasising the value of flexibility (adjustability over time) or robustness
(effectiveness in a broad spectrum of possible futures) as complementary valuable character-
istics and by considering possible surprises. Mobilizing these tools to design an adaptive
management strategy, to stress test a new management plan or to choose between options is
therefore not always straightforward. They are more than additional decision-support
tools—they embody and perform a Bnew paradigm^ in decision-making, which can be
hard to switch to. Indeed, any procedure of decision-making or indicator implicitly
reflects underlying values and societal choices that can change with time (Muniesa and
Callon 2013; Crozet 2004; Doganova 2013; Godard 2004). The experimentation with
this type of instruments can therefore only be carried out as an explicit strategy in
cooperation with all the relevant stakeholders including public authorities, SNCF engi-
neers and climate scientists.

This last point shows that the needs and levers described in this article—common vision of
adaptation challenges; enabling institutional framework; strategic support; relevant partner-
ships; adapted tools—are tightly interrelated.
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2 Conclusion

This paper, through the case study of SNCF, explores where and how large and complex
organisation managing a network infrastructure may raise adaptation issues. In the first part, it
described two types of approaches: first, impact-centred processes focusing on the mobiliza-
tion of climate science upstream, which struggle to percolate through the organization; second,
localized vulnerability-centred initiatives, which strengthen current management procedures
but do not bridge the gap with future climate changes. Most of them focus on resilience to
current weather and do not go so far as to question future climate.

The analysis highlighted key bottlenecks at the interface between the production and the
use of knowledge on climate change. Building a shared and politically backed vision of this
phenomenon and formulating context-relevant questions appear to be essential steps to set the
ground for an enabling framework for adaptation.

Finally, the article presented existing tools and methodologies suggesting an alternative
approach to tackling adaptation challenges. These tools have not been tested in the French
context yet. How such tools can be integrated in existing decision processes, in which
situations it is relevant to mobilize them, what are the conditions of their acceptance and
appropriation (for example in terms of credibility, salience and legitimacy (Cash et al. 2003))
remain open research questions. Tackling them would lead to a broader question about the
nature of climate knowledge for a sector like transportation potentially revealing tensions
within the sociotechnical system of the infrastructure interacting with its environment.
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Corporate adaptation plans or the 
pressure of finance

Ian Cochran, Vivian Dépoues, Romain Hubert and 
Morgane Nicol

Companies are or will be increasingly exposed to the risks asso-

ciated with climate change, including the frequency and intensity of 

extreme events, average conditions, and shifting climate and seasonal 

variability. For example, as temperatures and precipitation fluctuate, 

the agriculture industry will have to ready itself for more frequent 

interruptions to production and distribution as a result of storms, 

floods or landslides. The energy sector will have to cope with the 

impact of climatic variation on demand — electricity for heating, 

for instance — as well as on production, especially for renewables. 

Ultimately, all economic actors will be affected, directly or indirectly, 

along their value chains by the impact of climate change and the 

measures taken to limit or adapt to it (Agrawala et al., 2013; OECD, 

2015)1. 

Concerns about these issues may emerge within individual com-

panies, as part of management’s exploratory approach to strategy, a 

risk audit, an R&D project or even technical questions arising from 

operational activities. It is relatively unusual, however, for such pre-

occupations to become a strategic priority in themselves (EPE and 

ONERC, 2014). On the other hand, firms may be obliged to tackle 

1. Climate change will have an impact on equipment, resources, transport, 
demand, etc.
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climate change issues as a result of external pressures — exerted not 

just by civil society and the public authorities but also a company’s 

financial environment.

There is mounting anxiety in the financial sector about physical 

climate risks for financed counterparties and how these risks may 

influence future performance. It is highly likely that, in the years to 

come, businesses will be required to provide more information to 

financial players about their exposure and vulnerability to climate 

risk, as well as their capacity to manage such hazards. This article 

describes the rationale behind the growing interest shown in this sub-

ject by financial actors, together with the possible implications for 

developing business adaptation plans. 

Financial actors waking up to the risks associated with 
climate change

2015 — the year of COP 21 — marked a turning point in the 

drive to integrate climate change into financial practices. The world 

of finance and financial regulators now acknowledges publicly that 

climate change and the transition to a low-carbon economy pose a 

risk to economic actors — and, as a result, to financial institutions 

and even the stability of the entire system. The message is becoming 

progressively explicit, as practitioners and regulators highlight the 

urgent need to anticipate the likelihood of these two types of risk 

becoming reality. 

The physical impact of climate change will affect financial players 

as the consequences spread across every sector of the economy. The 

losses for the financial sector could be significant. Dietz et al. (2016) 

estimate that, if we extend current economic practices from 2015 

to 2100, there is a 99% chance that the physical effects of climate 

change will result in a loss of $24,200 billion across all financial 

assets worldwide.

Financial actors, who are sometimes unfamiliar with these ques-

tions, are now in a phase where they are beginning to “own” the 

special nature of the risks and gain a better understanding of the 
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issues. This step is a prerequisite for devising technical approaches 

and analytical methods that integrate the problems into existing risk 

management processes. We may now say that it is in the interest of 

companies to take note of these dynamics in the financial sector, which 

could well have considerable implications for all economic players.

Financial players likely to ask companies to substantiate 
their adaptation plans

Firms can at the very least expect to be held accountable to finan-

cial actors and public authorities regarding their exposure to physical 

climate risks, as well as the means employed to limit them; their 

company adaptation strategy, in other words. 

The Financial Stability Board, a G20 body whose mission is to 

safeguard the stability of the global financial system, launched a work-

ing group in late 2015: the Task Force for Climate-Related Financial 

Disclosure (TCFD). In December 2016, the group issued a series of 

recommendations regarding the information companies need to declare 

on climate issues so that financial actors can manage climate risks. 

These guidelines are still voluntary; nevertheless, economic actors 

can expect financial institutions to follow the recommendations (at 

least in part), and to ask companies to fund reports on their exposure 

to physical climate risks so they can integrate climate variables into 

their risk management analyses. 

In the case of France, requests of this nature issued by financial 

institutions are all the more compelling since they are backed by 

the state. The Direction Générale du Trésor (Treasury) asks banks 

to collect the necessary data from companies so that resistance tests 

can be performed on climate-related risks, as referred to in Article 

173 of the Energy Transition Act for Green Growth1. 

1. Direction générale du Trésor (with the assistance of the Banque de France 
and the Autorité de Contrôle Prudentiel et de Résolution, the latter being res-
ponsible for supervising the banking and insurance sectors in France), L'évolution 
des risques liés au changement climatique dans le secteur bancaire, February 2017, 
http://www.tresor.economie.gouv.fr/File/433386
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Predicted impact on finance access conditions for 
companies perceived to be poorly adapted 

As financial players begin to perceive these hazards as being mate-

rial, the financial conditions of companies that are highly exposed to 

physical climatic risks might be affected. This could take several dif-

ferent forms, given the diversity of players that make up the financial 

system (banks, insurance companies, investors, asset managers, etc.).

The conditions for accessing insurance coverage, for example, could 

become disadvantageous. The sectors most heavily impacted by the 

new developments linked to climate change could also find that access 

to insurance services becomes more costly or is even threatened (BOE, 

2015). Insurers in several OECD countries have already begun to 

consider reducing their levels of coverage for buildings located in 

flood or coastal areas.

As a more general rule, direct access conditions to capital could 

be handicapped for such companies. This might involve the price of 

risk (e.g. increased risk premiums that reduce the valuation of equity 

securities, or raise loan rates or the cost of insurance premiums) or 

renegotiated contract terms and less favourable guarantee conditions 

for companies that struggle to adapt. 

Demonstrating financial adaptability to anticipate the 
demands of financial players

Investors will use the information provided by companies (inter 

alia) to perform risk assessments. This data may pre-empt the demands 

of financiers by including plans that demonstrate the company’s abil-

ity to adjust and adapt. Financial players will need to assess how a 

business is preparing to evolve in an environment marked by changing 

weather conditions and, more specifically, what repercussions this will 

have on financial performance. In addition to an activity’s or asset’s 

current and future exposure to climate change, the company's ability 

to manage its vulnerability over time will also be evaluated. What 
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will matter most for a company, therefore, will be to prove its ability 

to implement the right measures at the right time. 

The resulting adaptation plans will, of course, be varied. They will 

depend on the particular context of individual companies, and may be 

drawn up in several stages with the inclusion of adaptation measures 

based on reactive and gradual adjustments and anticipatory actions, 

which may become more transformative. They might correspond to 

different adaptation strategies and visions, which will guide the pro-

posed measures.

In all cases, these plans — if they are to be useful to financial play-

ers — must include a prospective analysis of the financial impact of 

climate change on the company. This requires forward-looking infor-

mation on the geographical distribution of assets and their insurance 

coverage, as well as wider information about the company's future 

strategy, activities and investments.

The list of recommendations drawn up by the Financial Stability 

Board in 20161 2,  asks companies to, inter alia, base their analyses on 

exploring different climate scenarios; disclose financial impact meas-

ures for climate risks and opportunities, regarding revenue by activity 

and on expenditure; and incorporate this data into annual reports.

Demonstrating financial adaptability today: a strategy 
with multiple benefits 

Only some companies have begun conducting systematic prospec-

tive analyses of their exposure to climatic risk and the concomitant 

financial impact. Nevertheless, putting the framework in place to gen

1. Task Force on Climate-Related Financial Disclosures, Recommendations of 
the Task Force on Climate-Related Disclosures, December 14, 2016

2. A summary of the I4CE response to the consultation on the TCFD report is avai-
lable at: http://www.i4ce.org/apports-recommandations-tcfd-debat-risques-climat.

Appendices, p 65 / 83



Adapting to Climate Change

erate this information is a useful and necessary first step for corporate 

adaptation strategies. 

By considering the data needed to monitor their adaptive capacity 

now, companies can seize the opportunity to improve the way they are 

perceived by external stakeholders. Refining monitoring and reporting 

systems is a major first step in reassuring investors and insurers: it 

demonstrates that risks are being properly identified, monitored and 

managed by a company.

Businesses will also enhance the management of their adaptation 

process internally if they begin to study risks now. Adaptation is a 

long and iterative procedure: starting today, companies need to gear 

up so they can take ownership of, and prepare their response to, the 

challenges ahead. These explorations may bring to light key — and 

possibly imminent — decision-making moments that will determine 

the company’s ability to adapt in the future. However, the capac-

ity of individual economic actors to adjust ultimately depends on 

the adaptability of the economy as a whole. This is particularly true 

for the infrastructure sector, which is characterized by large capital 

investment in equipment which, for several decades, has organized 

production, distribution and consumption systems (EEA, 2014; NCE, 

2016; and OECD 2015). It is crucial to factor in climate change, as 

and when such investment decisions arise, in order to lay the foun-

dations for an adapted and resilient economy. 
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%,(E+.,$) *&) P,F&) *&) #+".FF,'#&) GM"("FK'(ME(.H$&)[=) &F() G+"G"FE&) #"%%&) G+&%.L+&)

explication d’une série de constats remontant du terrain et objectivés)O))

§ )Y)!&F) ,P"+*F) G/$F) P".FEF) &() *&F) G.F(&F) G/$F) -&+(&F)[) #"++&FG"'*,'() ^) $')

*E-&/"GG&%&'()^) /,)D".F)G/$F)+,G.*&)&()G/$F) .%G"+(,'()*&) /,)-ENE(,(."')6U.N$+&)A=Q) :/)

s’agit d’une part d’une extension dans l’espace avec des espèces H$.)-".&'()/&$+),.+&)

*&) +EG,+(.(.on augmenter. C’est par exemple le cas de l’Ambroisie) 6U.N$+&) A=) H$.)

+&%"'(&)*&G$.F)/,)+EN."')/K"'',.F&)-&+F)/,)+EN."')G,+.F.&''&A. C’est /&)#,F)*&)/,)#,''&)

de Provence qui s’étend depuis les régions méditerranéennes. Il s’agit également 

d’une extension dans le temps)O) ,-&#) *&F) (&%GE+,($+&F) G/$F) *"$#&F) /&F) .'F&#(&F)

G"/.'.F,(&$+F) F"'() ,#(.DF) F$+) *&F) GE+."*&F) G/$F) /"'N$&F) D,#./.(,'() /&) *E-&/"GG&%&'()

#"'(.'$&)*&)/,)-ENE(,(."')O)Y)ça pousse tout le temps, il n’y a plus de règles)[Q)R,)*$+E&)

*&)/,)F,.F"')*&)*E-&/"GG&%&'()*&)/,)-ENE(,(."')F&)F&+,.(),.'F.),//"'NE&)*&)Ab)>"$+F)&')

f@),'FQ)1'D.'J)#&F)'"$-&//&F)#"'*.(."'F),##E/L+&'()/,)#+".FF,'#&)*&F)G/,'(&F)–)#&+(,.'&F)

#"%%&) /&F) V&'"$E&F) *$) g,G"'F) G"$-,'() N+,'*.+) *&) G/$F.&$+F) %L(+&F) &') ^) G&.'&)

H$&/H$&F)F&%,.'&FQ))

§ L’arrivée de nouvelles espèces invasives, non présenteF) &') U+,'#&) >$FH$&S/^) &()

*.DD.#./&%&'()#"'(+h/,P/&FJ)G,+)&C&%G/&)/&F)7./,'(M&FQ)<&F)&FGL#&F)G&$-&'()F&)+E-E/&+)

*,'N&+&$F&F)G"$+)/&F),N&'(F)6&CQ)*&)/,)i&+#&)*$)<,$#,F&J)GM"("S("C.H$&=)&().'F&'F.P/&F)

,$C)(+,.(&%&'(F)#/,FF.H$&%&'()$(./.FEFQ)))

§ R&)*E-&/"GG&%&'()*&)'"$-&//&F)%,/,*.&F)H$.)*EF(,P./.F&'()/&F)E#"FKF(L%&F)&()+&'*&'()

/&F) j"'&F) -ENE(,/.FE&F) G"(&'(.&//&%&'() *,'N&+&$F&F) 6&CQ) <M,/,+"F&) *$) U+I'&)

"##,F."'','()$')*EGE+.FF&%&'(),##E/E+E)&()/,)%$/(.G/.#,(."')*&F)Y),+P+&F)^)+.FH$&F)[J)

#M&'.//&F)G+"#&FF."'',.+&F)6U.N$+&f==Q))

))))))))))))))))))))))))))))))))))))))))))))))))))))))
A) Cf. progression à la fois constatée sur le terrain et clairement visible sur les cartes de l’observatoire national de ce phén"%L'&)O)

M((GO99kkkQ,%P+".F.&Q.'D"9G,N&F9&'-,M.QM(%))
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) f)

;-7.("#<#=#'6)$)&#*"#/4#'(3&",5"#*"#+373$4$-),#&.(#"$#4.%#40)(*&#*"&#+)-"&#–#2-&"#",#3+-*",5"#*"#>45$".(&#

477(4+4,$&#5)22"#/"#24,8."#*"#04//4&$#

)

9).(5"#=#'(3&",$4$-),#9:!;#?3&"4.#

;-7.("#@#: L’exemple de l’Ambroisie, plante allergène particulièrement bien implan$3"#*4,&#/4#(37-),#?6A,"B

C/'"&#8.-#",+46-#*D4.$("&#(37-),&#>(4,E4-&"&#

;-7.("#@4#=#F#@GHG#=#')//",#C20()-&-"#%I#J#K#!6->>("#

5-$3#*4,&#.,"#'(3&",$4$-),#9:!;#?3&"4.#

))

9).(5"#=#LM424).-BN47."/#"$#4/OP#@G<HQ#

;-7.("#@0#=##R),"&#-,>"&$3"&#S#R),"&#frappées d’arrêtés 

*"#/.$$"#').(#(4-&),&#*"#&4,$3#'.0/-8."#L@GGIQ#

)

)

9).(5"#: observatoire de l’Ambroisie#

;-7.("#T#=#U()7("&&-),#*"#/4#56",-//"#'()5"&&-),,4-("#*.#'-,#

;-7.("#T4#=#U()7("&&-),#+"(&#/"#:)(*#",#

?37-),&#!",$("#"$#V/"B*"B;(4,5"#",$("#<WX@#

"$#@G<I#

)
)

;-7.("#T0#=#U()7("&&-),#&')U+,'#&)&'(+&)AlB@)&()?@A;)

)

9).(5"#=#'(3&",$4$-),#9:!;#?3&"4.#

Appendices, p 70 / 83



)

) ;)

<&F)#"'F(,(F)–)H$".)H$&)G,+D".F)(+LF)-.F.P/&F) S)'&)F"'()G,F)("$>"$+F)F.%G/&F)^)H$,'(.D.&+)G,+)

manque de chiffres historiques. Les spécialistes s’accordent cependant sur leur réalité et sur 

le fait qu’ils devraient s’aggraver),-&#) /,) G"$+F$.(&) *&) /’augmentation des températures 

%"K&''&F) 6U.N$+&) ;=Q) R&F) #"'FEH$&'#&F) ,((&'*$&F) G"$+) /,) -ENE(,(."') F"'() $'&) +&%"'(E&)

d’espèces vers le nord encore accrue, une *EF(,P./.F,(."')*&F)N+"$G&%&'(F),#($&/F)&()$'&)

D+,N./.F,(."')*&F)E#"FKF(L%&FQ))

;-7.("#I#=#/"#&53,4(-)#*"#564,7"2",$#5/-24$-8."#("$",.P#8.4/->-3#F#d’inquiétant#K#

)

9).(5"#=#'(3&",$4$-),#9:!;#?3&"4.)

<&F)GME'"%L'&F)#"'F(.($&'()*&)+E&/F)&'>&$C)*&)N&F(."')G"$+)5T<U)VEF&,$)&()'"(,%%&'()/&F)

:'D+,Gh/&F)68WX=)H$.).'(&+-.&''&'()*,'F)#&)*"%,.'&)&')(,'()H$&)N&F(."'',.+&)*m.'D+,F(+$#($+&)

&()+&FG"'F,P/&F)*&)F,)FE#$+.(EQ))

R,)N&F(."')*&)/,)-ENE(,(."')&F()/&);L%&)G"ste de coûts de SNCF Réseau (devant l’entretie')*&F)

"$-+,N&F=)&()+&G+EF&'(&)A?5M€/an aujourd’hui?Q)<&)F"'()bf)000 ha qu’il s’agit d’entretenir et 

H$.)D"'()*&)l’&'(+&G+.F&)/&)?&)G+"G+.E(,.+&)D"'#.&+)*&)U+,'#&Q)<&F)&FG,#&F)#"%G(,'()'"(,%%&'()

/&F)-".&F)&()/&$+)&%G+.F&J)G+EF&'(&'()$'&)NE"%E(+.&)G,+(.#$/.L+&),-&#)G&$)*&)N+,'*&F)/,+N&$+FQ)

Ils n’en sont pas moins des) E/E%&'(F) F"$-&'() F(+$#($+,'(F) *&F) G,KF,N&F) (+,-&+FEF) G,+) /&F)

(+,.'FQ)g"$,'()/&)+h/&)*&)P,++.L+&F)"$)*&)#"$/".+)E#"/"N.H$&F)./F)"'()$')&DD&()F.N'.D.#,(.D)F$+)/,)

P."*.-&+F.(EfQ))

))))))))))))))))))))))))))))))))))))))))))))))))))))))
?)Y)25M€ pour le désherbage des voies par traitement phytosanitaire et 100M€ pour l’entretien mécanique des dépendances vertes)[Q)
f)5T<U)G&$(),.'F.)I(+&)G&+n$&)#"%%&)$')E/E%&'()G&+($+P,(&$+)*&)*K',%.H$&F)/"#,/&F)6'"(,%%&'()/"+F)*&)/,)#+E,(."')*&)/.N'&F)'"$-&//&F=)

ou comme un acteur intéressant dans la création d’écosystèmes stables. Une (MLF&),)E(E)+E,/.FE&) ./)K),)H$&/H$&F),''E&F),-&#) /&)8TaT)

6<,(&+.',)2&'"'&=)S)M,P.(,(J)+&D$N&)"$)#"++.*"+)G"$+)P."*.-&+F.(E)"+*.',.+&Q)
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)

) b)

R,)-ENE(,(."')&F()$(./&)^)l’infrastructure ferroviaire elleS%I%&J)G,+)&C&%G/&)&')F(,P./.F,'()/&F)

talus. Mais elle est aussi une source d’incidents)O)#&)F"'(),.'F.)&'(+&)f@@)&();@@)@@@)%.'$(&F)

*&)+&(,+*F)G,+),')H$.)/$.)F"'().%G$(,P/&FQ))

##

"456789#:#;#!)22"('#"*'#/",""#.+#1"/"'+'0)(#<###

)

R,)N&F(."')*&) /,)-ENE(,(."')#M&j)5T<U)VEF&,$)&F()$')%E(.&+) (+LF)&'#,*+EJ)(,'()*$)G".'()*&)-$&)*&)

l’usage de traitementF)#M.%.H$&F)65T<U)&F()/&)G+&%.&+),#M&(&$+)*&)N/KGM"F,(&)&')U+,'#&)&')-"/$%&;=)

que de la protection des espaces et de l’eauQ))

Elle fait l’objet d’un cadrage national reposant notamment sur une logique de zonages (parmi 

/&FH$&//&F) *&F) j"'&F) +LN/&%&'(E&F) G,+(.#$/.L+&%&'() G+"P/E%,(.H$&FJ) G,+) &C&%G/&) ,$C) ,P"+*F) *&F)

captages d’eau) avec des principes généraux et des spécificités locales. )

1//&)+&G"F&)F$+)$'&)N&F(."')#M.%.H$&)*&F)-".&F)&()*&F)G.F(&F)&()$'&)N&F(."')%E#,'.H$&)&()#M.%.H$&)*&F)

,P"+*FQ)R&F)(+,.(&%&'(F)chimiques sont réalisés avec des produits homologués par l’ANSES et suivant 

*&F)*"F,N&F)*&)+EDE+&'#&F)E(,P/.F)*&)%,'.L+&)&%G.+.H$&F)G,+)5T<U),$)D./)*$)(&%GFQ):/F)F"'()"GE+EF)^)

l’aide de trains désherbeurs (6 trains nationaux à haut rendement)G"$-,'()"GE+&+)jusqu’à `@o%9M)d)

?b) (+,.'F) +EN."',$C=)&()*&)#,%."'FQ)<&F)*.DDE+&'(F)-EM.#$/&F) F"'()EH$.GEF)*&) (&#M'"/"N.&F) 6&CQ)p25)

,N+.#"/&FJ),GG/.#,(."'F)5:pb) permettant à la fois d’optimiser les passages et d&)N,+,'(.+)$'&)(+,n,P./.(E)

*&F)"GE+,(."'FQ)L’introductions *&)#&F)'"$-&//&F)(&#M'"/"N.&F),),.'F.)G&+%.F)*&)+E*$.+&)F&'F.P/&%&'()

/&F) H$,'(.(EF) *&) G+"*$.(F) $(./.FE&FQ) pE+&+) ,$) G/$F) G+LF) /&F) .'(&+-&'(."'F) G&+%&() ,.'F.) ^) /,) D".F) *&)

%.'.%.F&+)/&F)#"q(F)&()*&)+&FG&#(&+)/&F)#"'(+,.'(&F)&'-.+"''&%&'(,/&FQ))

L’ensemble de #&F)G+,(.H$&F) D,.() l’objet de +EDE+&'(.&/F)&()*&)F(,'*,+*F)*ED.'.FF,'()G,+)&C&%G/&) /&F)

GE+."*&F)*&)(+,.(&%&'(Q)R&F)"P>&#(.DF)*&)N&F(."')*&)/,)-ENE(,(."')F"'()#/,.+&%&'()E(,P/.F)O)./F)+EG"'*&'()

^)*&F) .%GE+,(.DF)*&)FE#$+.(E)6jE+")-ENE(,(."')F$+) /,)j"'&)*&)P,//,F()G,+)&C&%G/&)6U.N$+&)b=)&()^)*&F)

"P/.N,(."'F)*&)(+,.(&%&'()',(."',/&F)G"$+)G+E-&'.+)/,)G+"G,N,(."')*&)#&+(,.'&F)&FGL#&FQ))

La gestion de la végétation reste une activité principalement réalisée en interne bien qu’elle soit 

"##,F."''&//&%&'() *E/EN$E&) ^) *&F) F"$FS(+,.(,'(F) ,N+EEFQ) 1//&) G&$() &') +&-,'#M&) I(+&) %&'E&) &')

G,+(&',+.,(),-&#)/&F),$(+&F),#(&$+F)/"#,$C)6#"//&#(.-.(EFJ),FF"#.,(."'F)&'-.+"''&%&'(,/&F=J)'"(,%%&'()

pour minimiser les problèmes de voisinage qu’elle engendre parfois ainsi que les risques induits par 

*&)/,)-ENE(,(."')M"+FS&%G+.F&)5T<UQ)

))))))))))))))))))))))))))))))))))))))))))))))))))))))
;)i.&')H$&)F"')$F,N&)G,+)%?)(+,.(E)F".()+&/,(.-&%&'()D,.P/&Q))
b)7GG/.#,(."')5:p87)O) )premier Système d’Information Géographique de maintenance à avoir une couverture nationale et accessible via 

l’intranet à l’ensemble des acteurs de la production depuis 2012 ; principal outil de gestion du métier, fournit de nombreuses .'D"+%,(."'F)

sous forme de cartographie que l’utilisateur peut enrichir avec des éléments qu’il juge utile (arbres dangereux, plain(&F)+.-&+,.'&FJ)j"'&)*&)

G,(.',N&J)"PF(,#/&FJ),##LF)+"$(.&+QQQ=Q)3P>&#(.DF)O)+&FG&#(&+)/,)+EN/&%&'(,(."')&()"+N,'.F&+)/,)(+,n,P./.(E)*&)("$(&F)/&F).'(&+-&'(."'F)G"$+)&')

"G(.%.F&+)/&$+F)G/,'.D.#,(."'FJ)*"'#)/&$+)#"q(Q))d)*&G$.F)?@AfJ)5:p87)D"$+'.()/&F).'D"+%,(."'F)&')fp)^)$'&)F".C,'(,.'&)*&)p25)2+")&%P,+H$EF)

F$+) /&F) (+,.'F) &() /&F) #,%."'F) *EFM&+P&$+F) +EN."',$CQ) <&F) p25) ,FF&+-.FF&'() ,$("%,(.H$&%&'() /&F) +,%G&F) *&) (+,.(&%&'(F) #M.%.H$&FQ) R,)

traçabilité de l’intervention est renvoyée directement dans SIGMA via la 3p) [J) &CG/.H$&) 0.'#&'() 7$+.,(J) +&FG"'F,P/&) *&) /,) *.-.F."')

environnement à l’ingénierie. Permet d’avoir un usage raisonné des herbicides et de le prouver.)
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)

) \)

;-7.("#H#=#Y0Z"5$->&#"$#'()53*.("&#*"#24[$(-&"#*"#/4#+373$4$-),#$"//"#8."#5)*->-3&#'4(#9:!;#?3&"4.#

)

9).(5"#=#,)$"#-,$"(,"#9:!;#?3&"4.#

!,'F)#&)#"'(&C(&J)/&)+,GG"+(),$C)#"'*.(."'F)#/.%,(.H$&F)&()%E(E"+"/"N.H$&F)&F()*"$P/&Q)D’une 

G,+(J)/,)G+EF&'#&J)/,)G+"D$F."')&()/,)GME'"/"N.&)*&F)G/,'(&F)&F()*EG&'*,'(&)*&)#&F)#"'*.(."'FQ)

!’autre part, /&F) .'#.*&'(F) /.EF)^) /,)-ENE(,(."')F"'() /,)G/$G,+()*$)(&%GF)#"++E/EF)^)#&+(,.'&F)

#"'*.(."'F)%E(E"+"/"N.H$&F)O)FE#M&+&FF&FJ)-,N$&)*&)#M,/&$+)&()-&'()G"$+)/&F)D&$CJ)(&%GI(&F)

pour les chutes d’arbres, précipitations intenses pour les)risques d’inondation, etc.)

L’évolution de ces conditions est source de multiples risques)O)

§ !&F)+.FH$&F)^)-&'.+)G"$+)/,)NE"%E(+.&)*&F)G/,(&D"+%&F)*EF(,P./.FE&F)G,+)/&F)+,#.'&F)])

§ Des risques de visibilité réduite pour les conducteurs perturbant des manœuvreF)

#"%%&) /&F)&FF,.F)*&)D+&.',N&),.'F.)H$&) /,)-.F.P./.(E)*&F)F.N',$C)6/&)*+".()*&) +&(+,.(),)

d’ores et déjà été invoqué par des agents))])

§ )!&F)+.FH$&F)G"$+)/&F)%,.'(&'&$+F)H$.)"'()G/$F)*&)%,/)^),##E*&+),$C)F.(&F)^)&'(+&(&'.+)

&()^)F$+-&.//&+)/&F),/&'("$+F)&()F"'()&CG"FEF),$C)*,'N&+F)H$&)G+EF&'(&'()/&F)#&+(,.'&F)

G/,'(&FQ)R&F)+.FH$&F)*&)#M$(&)&()*&)M&$+(),.'F.)H$&)/,)GE'.P./.(E),$N%&'(&'(Q))

§ !&F)+.FH$&F)G"$+)/,)#.+#$/,(."')*&F)(+,.'F)&CG"FEF)G,+)&C&%G/&)^)*&F)GME'"%L'&F)*&)

G,(.',N&S&'+,K,N&)&'),$("%'&),-&#)/,)#M$(&)&()/,)*E#"%G"F.(."')*&F)D&$.//&F)F$+)/&F)

-".&FQ)

§ Des risques d’obstruction des voies et de mauvais drainage lors d’épisodes pluvieux.)

!"&# *->>3(",$&# '63,)21,"&# &),$# '4($-5./-1("2",$# -,$3("&&4,$&# \# 3$.*-"(# 54(# -/&# ')&",$# *"&#

8."&$-),&#8.-#,).&#'4(4-&&",$#54(45$3(-&$-8."&#*"#/4#&-$.4$-),#45$."//"#*e l’entreprise visB\B+-&#

*.#564,7"2",$#5/-24$-8."O##
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)

) `)

:= .>#5?64@>A>4B#5CDA6BDEF>#G#6HH686IB#5JAA>#F4>#7G46ADEF>#H8JKC9A6BDEF>#H68AD#

d’autres –#764L#F4>#LDBF6BDJ4#7>#@>LBDJ4#H>8MF>#5JAA>#7>#HCFL#>4#HCFL#5JAHC>N>#H68#

C>L#65B>F8L#

R&F)E-"/$(."'F)#"'F(,(E&F)sont en effet attribuées à la combinaison d’une pluralité de causes 

à la fois exogènes et endogènes à l’entreprise. Du côté *&F)#,$F&F)&C"NL'&F)F"'()'"(,%%&'()

#.(E&F): l’évolution des pratiques agricoles dont les effl$&'(F) 6,j"(&J) GM"FGM,(&FJ) &(#Q=)

+$.FF&//&'() &() D&+(./.F&'() /&F) &%G+.F&F) 5T<U); l’importation volontaire ou involontaire de 

-ENE(,$C)Y)&C"(.H$&F)» liée à l’intensification des flux à l’échelle globale); l’interdiction des 

G+"*$.(F)^)D"+(&)+E%,'&'#&),$)G+"D.t de composés moins nocifs pour l’environnement mais 

EN,/&%&'()%".'F)&DD.#,#&F)])/&)#M,'N&%&'()#/.%,(.H$&Q)!$)#h(E)*&F)#,$F&F)&'*"NL'es, c’est 

$')#&+(,.')'"%P+&)de caractéristiques du systèmes ferroviaire et d’évolutions des pratiques 

H$.)F"'()%&'(."''E&F)O))

· R&)%,'H$&)*&)F"$G/&FF&)*&F)%"*&F)*&)(+,.(&%&'().'*$F(+.,/.FEF)H$.)F"'()G+.-./EN.EFQ)

R&F),'(.SN&+%.',(.DF)G,+)&C&%G/&)'&)F"'()&DD.#,#&F)H$&)F.),GG/.H$E&F),$)P"')%"%&'()

*$)*E-&/"GG&%&'()*&F)G/,'(&FJ)*,'F)*&F)#"'*.(."'F),GG+"G+.E&FQ)3+J)

! :/)n’est pas possible de)G,FF&+)G,+("$()&')%I%&)(&%GFQ)

! :/) n’est pas possible de prévoir et de s’ajuster suffisamment finement aux 

#"'*.(."'F)&C(E+.&$+&F)6%E(E"J)E(,()+E&/)*&)*E-&/"GG&%&'()*&)/,)-ENE(,(."'=)

#"%%&)/&)D&+,.()G,+)&C&%G/&)$'),N+.#$/(&$+Q)

! :/)&F()(rès compliqué de réorganiser le planning d’intervention des engins, la 

programmation des sillons est figée plusieurs mois à l’avance. En cas 

d’annulation pour cause météo par exemple, le traitement G&$()I(+&)*.DDE+E)*&)

G/$F.&$+F) %".FQ) !,'F) #&+(,.'F) #"'(&C(&F) #"%%&) /&) +EF&,$) D+,'#./.&') #&F)

#"'(+,.'(&F) F"'() &'#"+&) G/$F) D"+(&F) ,-&#) *&F) (+,.(&%&'(F) +E,/.F,P/&F)

$'.H$&%&'()*&)'$.(Q))

· !&F) *E#&''.&F) *&) (+,.(&%&'() "'() ,%&'E) ^) $'&) FE/&#(."') .'-olontaire d’espèces 

+EF.F(,'(&FQ)

· Les retards d’entretien)*&)#&+(,.'&F)G"+(."'F)*$)+EF&,$)–)D,$(&)*&)%"K&'F)%"P./.F,P/&F)

–)qui entrainent par exemple un mauvais drainage des eaux de pluies ou l’insuffisance 

*&)P,//,F()6U.N$+&)A=)&()D,-"+.F&'(),.'F.)/&)*E-&/"GG&%&'()*&)/,)-ENE(,(."'Q))

· !&F)*E#&''.&F)*&)-.*,'N&)*&F)("./&((&FJ)D&+(./.F,'()/&F),/&'("$+FQ)
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) B)

· Une évolution des pratiques depuis l’électrification des lignes. Comme nous 

l’expliquait un des experts végétation de SNCF Réseau Y):/) K) ,) &$) $'&) *E+.-&)

d’embroussaillement pendant des années)[Q) Tant qu’il y avait encore des trains à 

-,G&$+)/&)+.FH$&).'#&'*.&)E(,.()(+LF)G+EN','(Q)R,)-ENE(,(."')E(,.()*"'#)NE+E&),$)G/$F)

G+LF) ,-&#) *&F) +EDE+&'(.&/F) (+LF) &C.N&,'(F) F(.G$/,'() G,+) &C&%G/&) H$&) ("$F) /&F) (,/$F)

*&-,.&'() I(+&) D,$#MEF) &() '&(("KEF) ,-,'() /&) A;) >$.//&() *&) #M,H$&) ,''E&Q) Y)7-&#) /,)

*.FG,+.(."')*&F)/"#"%"(.-&F)-,G&$+FJ)"'),)/,.FFE)("(,/&%&'()*E+.-&+)/,)-ENE(,(."'J)/&F)

(,/$F)G,+D".F)F"'()*&-&'$F)*&F)P".F&%&'(F)*&);@),'FQ)[)

O= .>L#5?64@>A>4BL#6HH686DLL>4B#5JAA>#6P64B#BJFB#LFKDL##

Comme sur d’autres impacts climatiques#6!EG"$&FJ)?@A\=#les acteurs ont surtout l’impression 

de subir ces changements, d’y être confrontés et de devoir réagir sans les ,-".+),'(.#.GEFJ)F,'F)

s’y être préparés.)

:/F)F"'()*"'#)d’abord gérés au fil de l’eau s&/"')/&F)%,'.L+&F)*&)D,.+&)M,P.($&//&FQ)R&)G".*F)*&F)

ME+.(,N&F)&() /,)Y)#$/($+&).'NE'.&$+)[)*&)/,)5T<UJ)+EN$/.L+&%&'()%&'(."''E&)G,+) /&F),#(&$+FJ)

G+&''&'(),/"+F)P&,$#"$G)*&)G/,#&Q))

Comme beaucoup d’autres enjeux de maintenance, la maîtrise de la végétation est ainsi 

cadrée comme un exercice d’optimisation sous con(+,.'(&F)O) N,+,'(.+) *&F) #"'*.(."'F) *&)

circulation et d’intervention acceptables notamment en termes de sécurité, en minimisant les 

#"q(FJ)&')+&FG&#(,'()/,)+EN/&%&'(,(."')&()&')(&','()#"%G(&)*&F)+.N.*.(EF)*$)FKF(L%&Q)1')#&)

F&'F)$'&)N&F(."'),((&'(.-&)*&F)E-"/$(."'F)&')#"$+F)–)G,+%.)/&FH$&//&F)D.N$+&)/&)#M,'N&%&'()

#/.%,(.H$&)–)s’inscrit dans la logique de «)%,',N&%&'()*&)/,)G&+D"+%,'#&)[)*&)G/$F)&')G/$F)

G+EF&'(&)#M&j)5T<U)'"(,%%&'()*,'F)$')#"'(&C(&)*&)/.PE+,/.F,(."')*&F),#(.-.(EFQ))

R&) #M,'N&%&'() #/.%,(.H$&) &() d’autres pressions semblent aller dans le même sens d’une 

#"%G/.#,(."')*$)#"'(&C(&)*&)/$((&Q)!&)'"$-&//&F).'(&+*.#(."'F)*&)%"/E#$/&F)6.'(&+*.#(."')*$)

glyphosate qui se profile), l’élargissement ou l’apparition de nouveaux espaces protégés\J)*&)

'"$-&,$C),++êtés d’obligation de lutte (pour des raisons sanitaires ou de lutte contre le +.FH$&)

incendie) sont autant d’.'#.(,(."'F)^)#M&+#M&+)*&)'"$-&//&F)F"/$(."'FQ))

R&F)F"/$(."'F)G&$-&'()I(+&)*&)',($+&)"+N,'.F,(."''&//&)%,.F)F"'()F"$-&'()(&#M'"/"N.H$&FJ)^)

l’image *&F)*.FG"F.(.DF)*&)p25d5:p)NE'E+,/.FEF)^)P"+*)*&F)-EM.#$/&F)*EFM&+P&$+F)61'#,*+E)A=Q))

))))))))))))))))))))))))))))))))))))))))))))))))))))))
\)Y)1')?@AB)$'&),$N%&'(,(."')*&)A`r)*&F)j"'&F)&').'(&+*.#(."')("(,/&)6`;)o%=),)E(E)&'+&N.F(+E&)G,+)+,GGort à l’année 2017. »)
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Q= ->L#LH95DRD5DB9L#7F#79RD#7>#A6IB8DL>#7>#C6#P9@9B6BDJ4#EFD#RJ4B#9A>8@>8#7>L#LB86B9@D>L#

4JFP>CC>L#HJF8#*(!3#

A côté de ces enjeux largement partagés avec d’autres questions auxquelles SNCF est 

confrontée aujourd’hui, cette problématique présente #&G&'*,'() #&+(,.'&F) FGE#.D.#.(EF)

'"(,P/&F)O))

· R,) Y)N&F(."')[) *&) /,) -ENE(,(."') &F() /&) F&$/) *"%,.'&) *&) /,)%,.'(&','#&) *$) FKF(L%&)

D&++"-.,.+&J)"_)#&/$.S#.)&F()&')#"'(,#()*.+&#()&()-.F.P/&),-&#)*$)-.-,'(`Q)1//&)#"'F(.($&)

*"'#) $'&) .'(&+D,#&) "+.N.',/&) &'(+&) $') FKF(L%&) (&#M'.H$&) &() *&F) *K',%.H$&F)

d’écosystèmes naturels qui présentent des comportementsJ) Y).%G+E-.F.P/&F)[) P.&')

*.DDérents des logiques d’ingénierie classique. 1//&) &F() $') #,F) *E>^) G&+n$) &() *E#+.()

comme problématique d’interaction entre le système ferroviaire et son 

&'-.+"''&%&'()Y)',($+&/)» qui n’est)G/$F)("(,/&%&'()%,Z(+.FEJ)'.)%,Z(+.F,P/&Q)

· 2"$+)*&F) +,.F"'F)M.F("+.H$&s d’organisation et de constructio')*&F)"$(./F)*&)N&F(."')

.'(&+'&F)il est plus facile d’identifier les)conséquences de la végétation sur l’activité de 

l’entrepriseQ) R&F) P,F&F) *&) *"''E&F) .'#.*&'(F) #"%G"+(&'() G,+) &C&%G/&) &F)

#,(EN"+.&F).*".'&F) H$.) G&+%&((&'() d’attribuer des incidents à des « causes 

-ENE(,(."')[B. Cette capacité à objectiver l’impact de la végétation et donc à la 

*E(&#(&+)#"%%&)$')G+"P/L%&)+E&/),$S-$&)*&F).'*.#,(&$+F)H$.)#"%G(&'()G"$+)5T<U)6&CQ)

%.'$(&F)*&)+&(,+*J)coûts de maintenance, nombre d’.'#.*&'(FJ)&(#Q=)&F()$')E/E%&'()#/E)

de sa prise en charge, qui fait défaut sur d’autres sujets. )

"456789#O#;#0(!0-"(!"*#!S033,""*#-"#.+#1"/"'+'0)(#*%,#.’"T&.)0'+'0)(#3",,)10+0,"##

R&F).'#.*&'(F)/.EF)^)/,)-ENE(,(."')G&$-&'(),-".+)*&F)#,$F&F)*.+&#(&F)O))

S R&F)#hutes d’arbres et de b+,'#M&F)O)??B)@@@)%.')*&)+&(,+*)*&)(+,.')6,''$&//&%&'(=Q) )

S R&F)G,(.',N&F9&'+,K,N&F)*&)(+,.')6D&$.//&F)%"+(&F=)O)\`)@@@)%.')*&)+&(,+*)*&)(+,.')6,''$&//&%&'(=Q) )

Ou des causes indirectes (où la végétation est considérée comme un vecteur d’incidents) : )

S R&F).'#&'*.&F),$C),P"+*F)*&F)-".&F)O)Ab\)@@@)%.')*&)+&(,+*)*&)(+,.')6,''$&//&%&'(=Q) )

S Heurts d’animaux sauvages : 127 000 min de retard de train (annuellement). )

))))))))))))))))))))))))))))))))))))))))))))))))))))))
`)4')*E("$+)G,+)/&F)(+,-,$C)*&F)5X5)'$,'#&+,.()#&((&),DD.+%,(."')$')G&$)F.%G/.F(&)&')#"'F(,(,'()G,+)&C&%G/&)/&)#,+,#(L+&)F"#."(&#M'.H$&)*$)

+EF&,$) D&++"-.,.+&)&() /&F)%$/(.G/&F) .'(&+,#(."'F)&'(+&),#(&$+F)M$%,.'F)&()'"')M$%,.'F)O)G,+)&C&%G/&F) /&F)$F,N&+F) 67P+,%"-.#.J)?@AA=) /&F)

G&+F"''&/F)*&)%,.'(&','#&)6!&'.F)W)2"'(.//&J)?@Ab=Q)
B)<&)H$.)&F()P&,$#"$G)G/$F)#"%G/.H$E)G,+)&C&%G/&)G"$+)/&F)#,$F&)Y)%E(E")» comme l’ont montré des .'.(.,(.-&F)+E#&'(&F)#"%%&)#&//&)#.(E)

G,+) 6!$P"F(J) ?@A`=) -.F,'() ^) Y)procéder à l’état des lieux précis de l’information disponible en interne, puis de proposer une méthode 

d’évaluation / suivi des impacts climatiques sur l’activité [pour] identifier et construire des indicateurs phyF.H$&F) &() *&F) .'*.#,(&$+F)

E#"'"%.H$&F)6s2:F=)G"$+),.*&+)^)/,)G+.F&)*&)*E#.F."')[Q)

Appendices, p 76 / 83



)

) A@)

· R,)D"'#(."')*&)%,Z(+.F&)*&)/,)-ENE(,(."')#"%%&)%E(.&+)*E*.E)#M&j)5T<U)VEF&,$)&F()

récente. Elle est donc moins tributaire du poids d’habitudes passées et moins rigidifiée.)

R,)*E%,+#M&)%.F&)'&)G/,#&),$) F&.')*&)5T<U)VEF&,$)G"$+) +EG"'*+&)^) #&((&)G+"P/E%,(.H$&)

donne à voir une dynamique originale par rapport à ce que l’on a pu observer ailleurs ou sur 

d’autres sujets dans l’entreprise. Elle semble démontrer par l’exemple que lorsque les 

réponses techniques classiques et l’optimisation sous contrainte ne sont pas)F$DD.F,'(&F)./)&F()

G"FF.P/&J)*,'F)#&+(,.'&F)#"'*.(."'FJ)*&)D,.+&),$(+&%&'(Q))

T"$F)*E#+.-"'F) #.Sdessous cette démarche telle qu’elle nous a été présentée par une des 

G&+F"''&F)H$.)K),)G+.F)G,+()*&G$.F)/&)*EP$(Q))

Mise en place d’une cellule !"#$%&'"%'()#*!"+%'(,'(-#(&./.!#!+0$(12'3(4567(8.%'#9(

1')?@AfJ)5T<U)VEF&,$)6,/"+F)VUU=),)&CG+.%E)^)5T<U)S)qui assurait alors l’entretien du réseau 

(selon l’organisation de l’époque) –) F$+) /,)P,F&)*&F) .'*.#,(&$+F) .'#.*&'(FS+EN$/,+.(El) F,)'"')

F,(.FD,#(."')-.FS^S-.F)*&)/,)N&F(."')*&)/,)-ENE(,(."'Q)Le propriétaire de l’infrastructure a indiqué 

qu’il souhaitait imposer à SNCF un maître d’œuvre extérieur pour gérer cet aspect de la 

%,.'(&','#&)^)F,)G/,#&Q)

2"$+) +EG"'*+&) ,$) G+"P/L%&J) $') Y)G/,(&,$) (&#M'.H$&) 5T<USVUUA@)[) ,) E(E)%.F) &') G/,#&Q) R,)

première solution étudiée a été celle d’une délégation de l’entretien. Elle a cependant été 

+,G.*&%&'()%.'.%.FE&) D,#&),$)*"$P/&) #"'F(,()H$&) 6.=) /,)N&F(."')*&) /,)-ENE(,(."')E(,.()$'&)

G+"P/E%,(.H$&) *&) (&%GF) /"'N) H$.) *&-,.() I(+&) E(+".(&%&'() /.E&) ,$C) .'(&+-&'(."'F) F$+)

l’infrastructure et nécessitait une réelle expertise ferroviaire, et (ii) que le tissu professionnel 

de prestataires potentiels n’était pas disponible partout.  Quelques expérimentations de 

*E/EN,(."')"'()P.&')E(E)%&'E&F)%,.F)G"$+)D.',/&%&'()+&-&'.+)^)$'&)+E"+N,'.F,(."').'(&+'&)*&)

#&((&)D"'#(."'Q))

R&F)&CG&+(F)5T<U)&()VUU)"'(),/"+F)#"%%&'#E)^)(+,-,.//&+)&')%"*&)G+">&()&')#+E,'()&')?@Af)

$'&)Y)#&//$/&)-ENE(,(."')[)H$.),)G$),FF".+)$')#"'F(,()&()*E-&/"GG&+)$'&)F(+,(EN.H$&Q)R&)#"'F(,()

,)E(E)#&lui du nécessaire basculement d’une maintenance corrective ou d’urgence, vers une 

))))))))))))))))))))))))))))))))))))))))))))))))))))))
l)Des limites ont cependant été constatées dans l’utilisation des bases de données généralistes pour l’utilisation spécifique d,'F)#&F)%E(.&+FQ)

4')(+,-,./),)*"'#)E(E)#"'*$.()–dans le cadre d’un projet de maintenance prédictive –G"$+)H$,/.D.&+)*&F)j"'&F)*&)-.N./,'#&)&()*&)G+."+.F,(."')

sur le réseau pour tous les types d’impact. La 1L+&)GM,F&J),)#"'F.F(E)^),%E/."+&+)/&)(+,.(&%&'()*&F)P,F&F)&C.F(,'(&F)6iV1a7XJ)V1t17J)V1t;J)

1t<7R:i4V=)&')#"//,P"+,(."'),-&#)*&F)*4$4B&5-",$-&$&J)G"$+)#"'F"/.*&+)$')"$(./)&')#"$+F)*&)*EG/".&%&'(Q);)(KG&F)*&)G+"P/L%&F)/.EF)̂ )/,)D,$'&J)

aux chutes d’arbres, aux incendies et patinage/enrayage sont corrélés au nombre de minutes perdues.  )
A@):/),)&$)$')G/,(&,$)#"%%$')T"$-&,$)2,+(&',+.,():'*$F(+.&/)&()<"%%&+#.,/)G"$+)%&((+&)*&F)F$>&(F)^)G+"P/L%&)&'(+&)/&F)*&$C)F(+$#($+&F)F$+)

/,)(,P/&)–)Y)la végétation a eu la chance d’être ans la liste)[Q)))
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maintenance raisonnée, pluriannuelle, positive tant pour la préservation de l’environnement 

H$&) G"$+) /&) %,.'(.&') *&) /,) G&+D"+%,'#&) *&) son réseau.  L’objectif défini) ,) ,/"+F) E(E) *&)

NE'E+,/.F&+) $'&) N&F(."') %E#,'.H$&J) &() *&) *.%.'$&+) G&$) ^) G&$) /&) +&#"$+F) ,$C) G+"*$.(F)

GMK("F,'.(,.+&F)O) Y)la réduction d’un enfrichement excessif visS^S-.F) *&) /,) FE#$+.(E) *&)

l’exploitation ferroviaire est aujourd’hui engagée avec l’objectif de mainteni+)$'&)-ENE(,(."')

G+,.+.,/&)&(),+P$F(.-&)[…] pour satisfaire la performance du réseau comme la préservation des 

fonctionnalités naturelles des milieux ». Il s’agit d’un processus qui se déploie sur plusieurs 

,''E&FJ) ,-&#) $'&) G+&%.L+&) GM,F&) *&) Y) +&%.F&) ^) '.-&,$) [) *&F) *EG&'*,'#&F) -&+(&F) G"$+)

retrouver des peuplements végétaux en équilibre avec les contraintes de l’exploitation 

D&++"-.,.+&Q)<&((&)GM,F&)#"'F.F(&)&')Y)une série rapprochée d’interventions (sur 2 à 3 ans) 

,G+LF)*&F)"GE+,(."'F)*&)#"$G&)-.F,'()^)#"'(rôler les recrues de ligneux ; soit par l’apport de 

*EP+"$FF,.//,'(F)6M&+P.#.*&F)FE/&#(.DF=)$(./.FEF)&')*E-.(,/.F,(."')*&)F"$#M&)"$)*&)+&G"$FF&FJ)&()

&')#"'(+h/&)*&F)&FGL#&F).'-,F.-&F)"$)&'-,M.FF,'(&F)])F".()&')j"'&F)G+"(ENE&FJ)G,+)*&F)+&G+.F&F)

,''$&//&F)G,+)%"K&'F)%E#,'.H$&F)[Q))

L’élaboration et la mise en œuvre de cette stratégie a été rendue possible par la mobilisation 

conjointe et volontaire de quelques experts et d’une direction pilote (la direction SudS1F()*&)

8,.'(&','#&)&()X+,-,$C=Q)<&((&)*&+'.L+&),)D,.()/&)#M".C)F(+,(EN.H$&)*&)#+E&+)`)G"F(&FJ)$')G,+)

E(,P/.FF&%&'(J)*E*.EF)^)#&)F$>&(J)F,'F),GG$.)&C(E+.&$+)G"$+)#&/,Q)R,)*.DD$F."')*&)#&F)G+.'#.G&F)

n’a pas toujours été facile –) #M,H$&)E(,P/.FF&%&'(),K,'() F&F)G+"G+&F)M,P.($*&F)–)%,.F) /&F)

+&FG"'F,P/&F)*&)/,)#&//$/&)#"'F(,(&'()H$&)Y)/,)F,$#&)&F()&')(+,.')*&)G+&'*+&)[Q))

2&(.()^)G&(.()/&F)+&FG"'F,P/&F)"'()E(E)#"'-,.'#$FQ)5&/"')/&F)G./"(&F)*&)#&((&).'.(.,(.-&)G/$F.&$+F)

arguments l’ont emporté. D’abord l’effet visible sur les coûts de maintenance)H$.)G"$++,.&'()

I(+&)%$/(.G/.EF)G,+)b)"$)\)F&/"')/&F)E-"/$(."'F)O)D,#&)^)$')G"F(&)*&)G/$F)&')G/$F).%G"+(,'()./)

,GG,+,.FF,.()*&)G/$F)&')G/$F)'E#&FF,.+&)*&)D,.+&)E-"/$&+)/&F)G+,(.H$&FQ)1'F$.(&J)/&)+.FH$&)P.&')

identifié car médiatisé lié à l’interdiction probable du glyphosat&)*,'F)/&F)G+"#M,.'&F),''E&FQ))

4') .%G"+(,'() (+,-,./) *&) F&'F.P./.F,(."') ,) E(E) #"'*$.() *,'F) $'&) "G(.H$&) *&)

Y)G+"D&FF."'',/.F,(."') *&F) ,#(&$+F)[) F"$F) /,) D"+%&) *&) '"(&F) #.+#$/E&F) ,$C) ,N&'(FJ) *&)

G+EF&'(,(."'F)&')E(,P/.FF&%&'(F)&()*&) D./%F) 6+E,/.FE)G,+) /,)u&PX0)de l’entreprise). Lors de 

+E#&'(F)FE%.',.+&FJ)*&F)#,*+&F)*.+.N&,'(F)F&)F"'()&%G,+EF)*$)F$>&()*,'F)/&$+F).'(&+-&'(."'FQ))

C’est bien de la structuration d’un nouveau métier qu’il s’agit avec)O)
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· 4'&) *.%&'F."') ',(."',/&): définition d’une politique de %,.'(&','#&) N/"P,/&J)

animation du réseau d’expertFJ) -&.//&) (&#M'.H$&) &() +LN/&%&'(,.+&J) *E-&/"GG&%&'()

d’une ingénierie de maintenance en support des régions)])

· 4'&) *.%&'F."') /"#,/&): création de postes d’experts en pôle maintenance de 

'"%P+&$C)E(,P/.FF&%&'(F)6*E%,+#M&)("$>"$+F)&')#"$+F=Q)))

De l’avis des acteurs de ce processus, ce métier présente de réelles spécificités par rapport 

,$C),$(+&F)%E(.&+F)*&) /,)%,.'(&','#&Q)!&)G,+) F"')#,+,#(L+&) +E#&'() ./) F&) F(+$#($+&),-&#)$')

ME+.(,N&) /EN&+) &() ^) $'&) E#M&//&) +E*$.(&)6Y)$'&) #M,'#&)[=) O) Y)on n’avait que de la maitrise 

d’œuvre travaux, des gens qui savaient faire couper des arbres, on savait appeler des 

&'(+&G+.F&F)%,.F)G,F)D,.+&)*&)/,)N&F(."')*&)/,)-ENE(,(."')[)vQQw)Y)on n’avait pas ni d’ingénierie 

*&)%,.'(&','#&),-&#)une maitrise d’œuvre compétente)[Q))

Il s’articule autour d’une communauté d’experts «)G,FF."''EF)[) &() (+LF) *K',%.H$&FQ) !&F)

E#M,'N&F)+EN$/.&+F)F"'()"+N,'.FEF)F"$F)/,)D"+%&)*&)FE%.',.+&F)6$')FE%.',.+&)',(."',/),''$&/)

&() *&F) FE%.',.+&F) +EN."',$C=) &() F&) G+"/"'gent toute l’année en ligne via le réseau social 

interne de l’entreprise (Yammer) dont le groupe dédié à la végétation est un des plus actifs.)

L’activité se déploie sur autour d’$')G+"#&FF$F).(E+,(.D)&(),GG+&','()6U.N$+&)\=)O)

;-7.("#]#=#)(74,-&4$-),#F#,).+"//"#&-$.4$-),P#,).+"//"#>4E),#*"#$(4+4-//"(#K#

)

9).(5"#: auteur à partir d’une présentation SNCF Réseau#

R&F) &'>&$C) E(,'() '"$-&,$C) &() *&%&$+,'() F"$-&'() G+"P/E%,(.H$&FJ) #&((&) #"%%$',$(E) *&)

(+,-,./) &F() &') +&#M&+#M&) G&+%,'&'(&) *&) F"/$(."'F) &() D,-"+.F&) *"'#) *&F) *K',%.H$&F)

d’innovation multiples. Un groupe de travail a par exemple été mis en place sur l’aprèsS

2+."+.F&+

2/,'.D.&+

5$.-+&)/,)
G+"*$#(."')G"$+)

l’adapter 

U,.+&)/&)G".'(),$)
%".'F)$'&)D".F)G,+)
,'),-&#)("$F)/&F)
,#(&$+FJ)X&F(&+J)

#M.DD+&+)

:'-&'("+.&+)/&)
G,(+.%".'&
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N/KGM"F,(&)6.'(&+*.#(."')*$)V"$'*$G=),$("$+)*&)\)G.F(&F)à explorer. Ce travail s’orga'.F&)&')

.'(&+'&)%,.F),$FF.),-&#)*&F).'*$F(+.&/FJ)*&F)F(,+(S$GF)H$.)G+"G"F&'()/&$+F)F"/$(."'F)6U.N$+&)`=J)

des laboratoires (par exemple du CEA) et des universités, des opérateurs comme l’ADEME ou 

l’ONF ainsi que d’autres entreprises ferroviaires européennes. Il prend des formes variées 

G,+%.)/&FH$&//&F)*&F)#"'#"$+FJ)*&F)Y)marathons de l’innovation)[)6%,+F)?@A`=J)"$)&'#"+&)/&)

D.','#&%&'()*&)(MLF&F)<:UV1Q))

Alors que ce n’est pas toujours évident sur d’autres aspects du système ferroviaire, la gestion 

de la végétation est un sujet sur lequel un certain nombre d’expérimentatio'F) .'SF.($)F"'()

+E,/.FE&F)O)Y)*&F)*.FG"F.(."'F)#"'F(+$#(.-&F)&CGE+.%&'(,/&F)G"$+)/.%.(&+)/m.'D&F(,(."')*&)/,)-".&)

et des pistes par la végétation ont été mises en œuvre par sur plusieurs sites expérimentaux : 

2,+#)T,($+&/)VEN."',/)*&F)1(,'NF)*&)/,)T,+P"'',ise (11), captages d’Eaux de Paris de La Joie 

&()<M,.'(+E,$-.//&)^)5,.'()2.&++&)/LF)T&%"$+F)6``=)&()*&F)5"$+#&F)*$)!+,N"')^)5,.'()R"$G)*&)

T,$*)6``=QQQ=)». Parmi les techniques testées sur ces sites ou ailleurs, on peut citer le test d’une 

%"H$&((&)-ENE(,/&)F$+) /&F)G.F(&F)^)0.//&'&$-&)5()p&"+N&AA, des pratiques d’écobuage dirigé 

,-&#) /&F) 5!:5) 6&DD.#,#&) %,.F) #"%G/.H$E) ^) "+N,'.F&+=J) /,) G"F&) *&) NE"(&C(./&FQ) R&F) #M,%GF)

&CG/"+EF) F"'() ,FF&j) *.-&+F) ,//,'() G,+) &C&%G/&) *&) '"$-&//&F) (&#M'"/"N.&F) '$%E+.H$&F)

6(E/E*E(&#(."') &() .'*.#,(&$+F) *&) %,.'(&','#&) G+E*.#(.-&J) $(./.F,(."') *&) *+"'&F=) ^) *&)

l’ingénierie écologique. Comme c’est souvent le cas dans les dynamiques d’innovation 

"$-&+(&F) #"%%&) #&//&FS#.J) un certain nombre des idées proposées s’avérant au final de 

Y)D,$FF&F)P"''&F).*E&F)[)6G,+)&C&%G/&)/&)*EFM&+P,N&)(M&+%.H$&J)&C(+I%&%&'()N"$+%,'*)&')

#"%P$F(.P/&F) D"FF./&F=Q) 7) #h(E) *&) #&F) *E%,+#M&F) G./"(E&F) &') .'(&+'&J) $'&) G"/.(.H$&) *&)

G,+(.#.G,(."') ,#(.-&) ,$C) .'F(,'#&F) .'F(.($(."''&//&F) 6G,+) &C&%G/&) /&F) <"%.(EF) VEN."',$C)

d’Orien(,(."')&()*&)5$.-.)*$)2/,')1#"GMK(")?@AB=)&()^)*&F)G+">&(F)&C(&+'&F)&F()%&'E&Q)))

A ce jour toutes les questions sont loin d’être réglées)O) /&F),/(&+',(.-&F)&DD.#,#&F)–)*"'() /&F)

#"q(F)&()PE'ED.#&F)F"'(),',/KFE&F)S)F&)+E-L/&'()G,+)&C&%G/&)G/$F)#"$(&$F&F)6/&F)#"q(F),#($&/F)

%"K&'F) F"'() *&) B#9%?9,') ,-&#) (+,.') ',(."',/J) /&) G,FF,N&) ^) *&) /,) N&F(."') *.DDE+&'#.E&) G,+)

&C&%G/&)%$/(.G/.&+,.()/&)#"q()G,+)?@=Q))))

))))))))))))))))))))))))))))))))))))))))))))))))))))))
AA)Y)<&/,),GG,+,Z()#"%%&)("(,/&%&'()D"$)&').'(&+'&)%,.F)*E%,+#M&)F"$(&'$&): planter la voie plutôt qu’éradiquer la végétation est 

("(,/&%&'()'"-,(&$+)[)
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)

) A;)

;-7.("#X#: exemple de communication externe d’une StartB.'#–#^-$-()+"(#–#&).$",."#'4(#9:!;#?3&"4.#

)
5"$+#&)O)N-,_"*V,#L`O`#a6)24&P#*-("5$".(#V,,)+4$-),#9:!;#?3&"4.Q)

!J45CFLDJ4#: pour nourrir une posture d’adaptation #

<&((&)*K',%.H$&)'"$F)F&%P/&)E#/,.+,'(&)^)G/$F.&$+F)(.(+&F)G"$+)'"$++.+)$'&)+ED/&C."')F$+)/&F)

G"F($+&F)d’adaptation possibleF)dans l’entreprise, qui pourraient différer des attitudes les plus 

communément observées sur d’autres sujetsQ) :/)%&()P.&')&')E-.*&'#&)^)/,)D".F) /&)G".*F)*&F)

héritages et les possibilités d’évolution face à des problématiques nouvelles)O)

§ R&)G".'()*&)*EG,+()*&)#&((&)*E%,+#M&)*&)+&D"'(&)*&)/,)G"/.(.H$&)*&)%,.'(&','#&)*&)/,)

-ENE(,(."'),) E(E)$') #"'F(,() ,-E+EJ) -.F.P/&)&() #M.DD+,P/&Q) R,)%.F&)&'),-,'()*&F) #"q(F)

.'*$.(F) &() /,) #,G,#.(E) ^) F$.-+&) /&F) G+"N+LF) F"'() *&F) E/E%&'(F) ,GG,+&%%&'()

D"'*,%&'(aux de la réussite du processus. Cela va dans le sens d’une meilleure 

"P>&#(.-,(."')*&F) /.&'F)&'(+&)/,)%E(E"J)F"')E-"/$(."')&() /,)G&+D"+%,'#&)*$)FKF(L%&)

ferroviaire pour mieux piloter l’adaptation. Cet exemple spécifique de la végétation 

(&'*)*"'#)̂ )+&'D"+cer la crédibilité des démarches privilégiée sur le climat aujourd’hui.)

§ R&)#M".C)*&)NE+&+)#&((&)G+"P/E%,(.H$&)F$+) /&)(&%GF)/"'N)&').'(EN+,'()G/&.'&%&'()/,)

*K',%.H$&) &() *&F) (+,>&#(".+&F) *&) (+,'FD"+%,(."') E(,/E&F) F"'() *&F) G&+FG&#(.-&F) H$.)

G"$++,.&'()F&) +E-E/&+) .'(E+&FF,'(&F)&()$(./&F)G"$+) D,.+&) D,#&)^)*&F)#M,'N&%&'(F)*&F)

#"'*.(."'F)#/.%,(.H$&FQ))

§ La mise en place d’une dynamique Y)#M&%.')D,.F,'()[J),-&#)$')D"'#(."''&%&'().(E+,(.D)

&(),GG+&','()F&)+E-L/&)G"FF.P/&)&(),*,G(E&)^)*&F)F.($,(."'F)#"%G/&C&F)#"%%&)#&//&S#.)

pour lesquelles il n’y a pas de solution préexistantes. L’articulation entre le local et le 

national, le choix d’allouer des ressources à cette question, et la constitution d’une 
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)

) Ab)

#"%%$',$(E)G+"D&FF."''&//&),$("$+),GG,+,.FF&'()#"%%&)*&F)D,#(&$+F)#/EF)*&)F$##LFQ)

X"$F) /&F) F&+-.#&F) *&) 5T<U) '&) G+EF&'(&'() G,F) /&)%I%&) #"'(&C(&) D,-"+,P/&)%,.F) /&F)

&'>&$C) H$&) G"F&) /&) #M,'N&%&'() #/.%,(.H$&) %./.(&'() &') D,-&$+) *&) #&) (KG&)

d’organisation. )

§ C’est une logique d’innovation ouverte, &')E#"FKF(L%&J),+(.#$/,'()$'&)-.F."')*&)#&)H$.)

est recherché avec une posture d’accueil des solutions possibles qui se dessine. En 

l’absence de réponse a priori SNCF favorise la circulation de l’information, une veille 

active, le tissage de partenariats, l’exploration et l’expérimen(,(."'Q)<&/,)'&) -,)G,F)

sans l’intégration dans l’entreprise de compétences nouvelles, allant jusqu’à une 

forme radicalement inédite d’ingénierie qui se développe autant par autoSD"+%,(."')

&') .'(&+'&) H$&) G,+) +&#+$(&%&'() *&) '"$-&,$C) G+"D./F) MKP+.*&F) 6G,+) &C&%G/&) *&F)

G,KF,N.F(&F=Q))

§ R,)F(+,(EN.&),*"G(E&)#"'F(.($&)$')basculement d’une logique de gestion à une autre, 

(+LF)*.DDE+&'(&)H$.) ,) E(E) ,##&G(E) .#.)&()Gourrait encore être nécessaire sur d’autres 

F$>&(FQ) <&((&) /"N.H$&J)assez différente des projets d’ingénier.&) (+LF)P,/.FEF) ,$CH$&/F)

l’entreprise est plus habituée peut également constituer un point de référence pour 

l’adaptation au changement climatique. )

R&F) E-"/$(."'F) '&) F&) G,FF&'() G,F) ("$>"$+F) F,'F) M&$+(F)O) Y)./) G&$() I(+&) #"%G/.H$E) *&)

#"%G+&'*+&) H$&) /&) -.-,'() &F() .%G+E-.F.P/&) –) on n’en ai pas totalement sorti)[Q) R&F)

+&FG"'F,P/&F) *&) /,) *E%,+#M&) -ENE(,(."') (E%".N'&'() G,+D".F) *&) #&+(,.'&F) +E,#(."'F)

Y)#"'*&F#&'*,'(&F)[) &'(&'*$&F) -.F—^Svis d’un domaine d’expertise nouveau et parfois 

*.DD.#./&)^)D,.+&)+&#"'',Z(+&)#"%%&)(&/Q)

3') +&%,+H$&+,) &'D.') qu’une grande partie des pistes explorées +&F(&'() *&) ',($+&)

(&#M'"/"N.H$&) *,'F) $'&) G&+FG&#(.-&) *&) #"'(.'$&+) ^) "GE+&+) /&) FKF(L%&) F,'F) #M,'N&%&'(F)

majeurs de ses fondamentaux. Il s’agit toujours de garantir ou d’améliorer la performance en 

optimisant les coûts, pas d’imaginer d’autres formes d’interactions que la «)%,Z(+.F&)[)&'(+&)

/,)-ENE(,(."')&()/&)FKF(L%&)D&++"-.,.+&J)#"%%&)/&)#M,'N&%&'()#/.%,(.H$&)G"$++,.()K)"P/.N&+)

6R"'*F,/&J)2+.'N/&J)W)X$+'&+J)?@Ab=Q))

#

#
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&,0(!0&+."*#,"3","(!"*#"'#,"**)%,!"*#

04B>84>L#*(!3#

S 1'(+&(.&'F) 5T<U) VEF&,$J) V&FG"'F,P/&) +EN."',/) &'-.+"''&%&'() &() *E-&/"GG&%&'()

*$+,P/&J) 5GE#.,/.F(&) %,Z(+.F&) *&) /,) -ENE(,(."'J) 8WXJ) V&FG"'F,P/&) 8,Z(+.F&) *&) /,)

0ENE(,(."'J):W2)

S 2+EF&'(,(."'Q) 6?@A\=Q)Y)8,Z(+.F&)*&) /,)-ENE(,(."'): ce qui a changé … constat causes 

D$($+6F=)[Q)8Qa,%"'))

S 7+N$%&'(,.+&Q)6?@AB=Q)Y)8,.(+.F&)-ENE(,(."')&()#/.%,()[Q)g2Q2$>"/)

S T"(&)5T<U)VEF&,$Q)6?@AB=Q)Y)R,)%,Z(+.F&)*&)/,)-ENE(,(."')[Q):W2)
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Abramovici, M. (2011). Attention, un client peut en cacher un autre » Gérer les clients en 

F.($,(."')G&+($+PE&Q)b3("(#S#!)2'(",*("J)<GH6f=J)`AQ)

M((GO99*".Q"+N9A@QflA`9N&#"QA@bQ@@`A)

<,FF"$J)<QJ)W)<,((.,$CJ)gQ)6?@A\=Q)!.F+$G(."')"D)(M&)1$+"G&,')#/.%,(&)F&,F"',/)#/"#o).'),)

k,+%.'N)k"+/*Q):4$.("#!/-24$"#!64,7"J)67G+./=J)A–\Q)

M((GO99*".Q"+N9A@QA@fB9'#/.%,(&?l\l)

!&'.FJ)gQJ)W)2"'(.//&J)!Q)6?@Ab=Q)8,(&+.,/)3+*&+.'N),'*)(M&)<,+&)"D)XM.'NFQ)95-",5"P#

a"56,)/)7cP#S#M.24,#^4/."&J)IG6f=J)ffB–f\`Q)

M((GO99*".Q"+N9A@QAA``9@A\??;flA;bbfA?l)

!EG"$&FJ)0Q)6?@A\=Q)d)*"(,-&4$-),#*.#&c&$12"#>"(()+-4-("#>(4,E4-&#"$#564,7"2",$#5/-24$-8."#

Y&"(#'",&"(#*"&#$(4,&>)(24$-),&#'()>),*"&#').(#*"&#(3&"4.%#()0.&$"&#"$#4*4'$3&Q)2,+.FQ)

Dubost, C. (2017). L’entreprise SNCF confrontée au changement climatique. In B. Laville, A. 

1$j&'J)W)5Q)XM.EP,$/()61*FQ=J)C*4'$4$-),#4.#564,7"2",$#5/-24$-8."P#.,"#8."&$-),#*"#

&)5-3$3&)6<TV5)1*.(.=Q)

1$+"G&,')1'-.+"'%&'()7N&'#KQ)6?@A`=Q)!/-24$"#564,7"P#-2'45$&#4,*#+./,"(40-/-$c#-,#e.()'"#

@G<]Q)6aQS8Q)UxFF&/J)7Q)g"/J)7Q)8,+CJ)8Q)a./*E'J)7Q)7G,+.#."J)7Q)i,F(+$GSBirk, … P. van der 

R.'*&'J)1*FQ=)60"/Q)A9?@A`=Q)V&(+.&-&*)D+"%)M((GO99*CQ*".Q"+N9A@Q?B@@9bf;B@\)

a,%,"$.SLaguel, L., Vautard, R., Liu, L., Solmon, F., Viovy, N., Khvorostyanov, D., … Epstein, 

8Q)8Q)6?@Ab=Q)1DD&#(F)"D)#/.%,(&)#M,'N&),'*)F&&*)*.FG&+F,/)"'),.+P"+'&)+,Nk&&*)G"//&')

/",*F).')1$+"G&Q)M((GO99*".Q"+N9A@QA@fB9T<R:87X1?\b?)

R"'*F,/&J)sQJ)2+.'N/&J)2QJ)W)X$+'&+J)iQ)6?@Ab=Q)a(4,&>)(24$-),4/#4*4'$4$-),=#f64$#-$#-&P#f6c#-$#

24$$"(&#4,*#f64$#-&#,""*"*Q)gh#!/-24$"#V2'45$&#U()7(422"Q)4s)</.%,(&):%G,#(F)

2+"N+,%%&Q)V&(+.&-&*)D+"%)M((GFO99"+,Q"CQ,#Q$o9"P>&#(F9$$.*O*@\&@fD,S&#D#S;l@AS

l@;AS@blP,@?Ab;f\)

5.GG&/J)5QJ)cF#M&.F#M/&+J)gQJ)W)V&.#MF(&.'J)8Q)6?@A\=Q)1#"FKF(&%).%G,#(F)"D)#/.%,(&)&C(+&%&F)

#+$#.,//K)*&G&'*)"')(M&)(.%.'NQ)U()5""*-,7&#)>#$6"#:4$-),4/#C54*"2c#)>#95-",5"&J)

<<T6?A=J)b`\B–b``@Q)M((GO99*".Q"+N9A@QA@`f9G',FQA\@b\\`AAf)

)

Appendices, p 83 / 83



!



!"#$%&'#()*+,&#'-.,/0,1* **********
!"#$%&'(&%)*+,+-./0&'1'233&04,&'5."%+6&78''
Route de l’Orme aux Merisiers RD 128 / 91190 Saint9:04.*;'<7$*%&''

 

Titre : De l’information scientifique sur le changement climatique à l’analyse économique pour 

l’adaptation des infrastructures : le cas de SNCF 

Mots clés : changement climatique ; adaptation ; infrastructures ; ferroviaire ; organisations ; 

connaissance scientifique 

Résumé : Cette thèse analyse in situ ce que 

SNCF fait de la connaissance disponible sur les 

impacts du changement climatique et ce que cette 

connaissance lui fait. Elle cherche à contribuer à 

la compréhension de la manière dont les grandes 

organisations se transforment face au 

changement global décrit et annoncé. L’enquête, 

ancrée dans une méthodologie inductive, 

s’attache dans un premier temps à décrire en 

détails l’adaptation telle qu’elle se fait 

aujourd’hui chez SNCF, principalement de 

manière réactive et incrémentale, au niveau du 

siège et au niveau régional (en Occitanie). Elle 

explore ensuite les conséquences possibles des 

changements les plus disruptifs anticipés par les 

études scientifiques et le rapport des différents 

acteurs à d’éventuelles transformations plus 

profondes de leurs visions et de leurs pratiques.  

Le dispositif mis en place montre que 

l’accroissement de la variabilité et des extrêmes 

climatiques est effectivement à même 

d’interroger les politiques internes et les choix 

stratégiques de l’entreprise. Au-delà des enjeux 

techniques, l’adaptation pose des questions de 

gouvernance qui débordent largement SNCF. 

Face à ces problématiques, une diversité de 

postures d’adaptation et de configurations des 

jeux d’acteurs est possible. Ce résultat amène à 

préciser les questions économiques pertinentes 

pour mieux répondre à ce défi. Cette thèse défend 

que c’est en tant que science de la gouvernance 

que l’économie, aux côtés d’autres heuristiques, 

a un rôle clé pour déployer les implications du 

changement climatique, explorer les pistes et 

ouvrir des espaces où mettre en débat les choix 

d’adaptation sur le long terme. 
 

 

Title: From scientific information on climate change to economic analysis for adaptation of 

infrastructure: the case study of SNCF  

Keywords: climate change; adaptation; infrastructure; railways; organizations; scientific knowledge 

Abstract: This thesis describes and analyzes in 

situ how SNCF, the French national railway 

company, deals with the scientific knowledge on 

the impacts of climate change. It intends to 

improve our understanding of how large 

organizations adapt to multifaceted changes and 

address wicked environmental problems. Based 

on an inductive inquiry, the research describes 

how adaptation happens for now at SNCF, 

mostly on a reactive and incremental mode, first 

at the corporate level then in one specific region 

(Occitanie). In a second step, it explores 

possible consequences of the most disruptive 

changes announced by science and how various 

actors consider more transformative adaptations 

of their world-views and practices.    

The device set up showed that increases in 

climate variability and evolutions of extreme 

events might actually question current policies 

and strategical choices. Beyond technical stakes, 

adaptation raises important governance 

challenges. Different sub-entities of SNCF but 

also local authorities, traffic authorities or other 

mobility providers can make contrasted 

adaptation choices. Following these 

observations, this research identifies salient 

research questions to improve adaptation 

decisions. It defends that, along with other 

heuristics, economics have a major role to play 

to unfold critical consequences of climate 

change, explore adaptation options and display 

controversies regarding long-term adaptation.  
 

 
 


