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Hacia una “Economía de Klein” socialmente 

inclusiva 

Rediseñando una Economía Circular Exponencial 
__________________________________________ 

 
Jesús Linares 

VP de Sostenibilidad y Economía Circular de ICLF  
!
!
!
!

#La mejor forma de predecir el futuro es construyéndolo$!
%&'&(!)(*+,&(! 

!!
!
!
Resumen!!
!
-*&.'(/! 0(123.45/!&.'16/! 1+'*17! 6&!emergencia climática (&8*4&(&! *91! 1+'*1+4:9!
6&+46461!;/(!;1('&!6&!7/.!0/<4&(9/.=!71.!49.'4'*+4/9&.=!7/.!+4*61619/.!>!71.!&5;(&.1.? @9!
&.'&!1('3+*7/!.&!&.8*&51'4A19!!71.!+712&.!6&7!;(/<7&51!>!7/.!;1./.!8*&!6&<&5/.!1+/5&'&(!
;1(1!61(7&!./7*+4:9? B!'17!C49 .&!19174A19!+/9+&;'/. !&.'(1'D04+/. +/5/!&7!&.+&91(4/ A1T, 
71!economía circular (EC) /! 71 biomímesis. B.454.5/=! 71! 499/21+4:9! &9! C/(51! 6&!
tecnologías exponenciales! ETEF!49G&(&9'&.! 1! 71!cuarta revolución industrial! ./9!
G&((154&9'1. !+712&!;1(1!1+&7&(1(!&7!;(/+&./?!%&(/=!H+:5/!&971A1(!&7!&.+&91(4/!A1T!+/9!71!
EC!>!71.!TE!!;1(1!+*5;74(!71!*(0&9'&!10&961!6&7!Acuerdo del Clima de Paris 6&!*91!
C/(51! 8*&! .&1!socialmente inclusivaI! !@7! 1*'/(! &J;7/(1!&.'1! C*.4:9! &9! &.'&! 1('3+*7/!
.&54917!1!'(12D.!6&!*91!49'&(&.19'&!1917/031!'/;/7:04+1K!71!economía de Klein?!
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El problema  

¡El futuro ya no es lo que era! 
%1*7!M17&(>!!

N1+&! 6/+&! 1O/.! ./731! &5;&A1(! 54.! +/9C&(&9+41.! 64+4&96/! #El cambio climático es la 
principal amenaza a la que se enfrenta la humanidad en este comienzo del tercer 
milenio$?!N/>!>1!9/!&.!*91!15&91A1=!&.!*91!realidad acuciante?!N&5/.!&9'(16/!>1!&9!
*9!&.'16/!6&!emergencia climática!8*&!6&<&5/.!+/5<1'4(!*(0&9'&5&9'&!19'&.!6&!8*&!
;/901!&9!;&740(/!71!+/9'49*4616!6&!71!2461!&9!71!'4&((1!'17!>!+/5/!71!+/9/+&5/.?!!)&.6&!&7!
1O/! LPPQ! G&! 19174A16/! &7! ;(/<7&51! 6&7! +15<4/! +745R'4+/! 6&.6&! 642&(.1.! ;&(.;&+'421.!!
ST491(&.PQ=! T491(&.PU1=! T491(&.PU<=! T491(&."LV=! +/9! 74<(/.! ST491(&.PWV=!49C/(5&.!
'D+94+/.!ST491(&."X1V!>!G1.'1!+/9! *91!9/2&71!1*'/<4/0(RC4+1!6&!642*701+4:9!+4&9'3C4+1!
ST491(&."X<V!Y*4AR.!7/!51.!45;/('19'&! C*&!.&(!6&!7/.!;(45&(/.=!1!54!+/9/+454&9'/=!&9!
17&('1(!6&!8*&!@.;1O1!&.!*9/! 6&!7/.!;13.&.!51.!1C&+'16/.!6&!@*(/;1!6&<46/=!&9'(&!/'(/.!
C1+'/(&.=! 1! .*! C(R047! +7451! 6&! '(19.4+4:9! ST491(&.PXV!@.! <*&9! 5/5&9'/! ;/(! '19'/= ! *91!
6D+161!51.!'1(6&=!!;1(1!#conectar los puntos$?!B!&77/!6&64+/!&7!;(&.&9'&!+1;3'*7/?!!

@7! +15<4/! +745R'4+/!! &.! !.:7/! 71! ;*9'1! 6&7! 4+&<&(0! 6&! *9! ;(/<7&51! 5*+G/! 51>/(!
.*5&(0 46/!&9!71!sociología de la ceguera!ST491(&."X1V!&9!6/96&!!9*&.'(1!&+/9/531!749&17!
G1!&.'16/!495&(.1!&9!7/.!Z7'45/.!LPP!1O/.!H@246&9+41.I![/61.?!@9!&7!LP"X=!;/(!'&(+&(!1O/!
+/9.&+*'42/ !7/.!C&9:5&9/.! 5&'&/ (/7: 04+/.!&J'(&5/.!EFMEF!496*+46/.! ;/(!&7!+15<4/!
+745R'4+/!G19!2*&7'/!1!.&(!&7!;(49+4;17!(4&.0/!;&(+4<46/!;1(1!71!G*5194616!+/5/!.&!.&O171!
&9! &7! 49C/(5&! #Global Risk Report$! 6&7!Foro Económico Mundial! S\@]"XV! ^49!
&5<1(0/!9*&.'(/.!;/73'4+/.! !G1!6&+4646/!54(1(!G1+41!/'(/!716/?!!-/!G1>!;&/(!+4&0/!8*&!&7!
8*&!9/!8*4&(&!2&(?!!)&!G&+G/!&.!;(&/+*;19'&!8*&!.&!&.'&!6&<474'196/!71!(&.;*&.'1!+/7&+'421!!
9&+&.1(41! ;1(1! 1C(/9'1(! &.'1!crisis global emergente! 54&9'(1.! 8*&! .&!C/('17&+&9! .49!
&5<1(0/!71.!;/73'4+1.!91+4/9174.'1.!;/;*74.'1.?!!

@.'15/.! &9! *91!2&(616&(1!&5&(0&9+41! +745R'4+1?!N&5/.! 409/(16/! 1! 71! 91'*(17&A1=!
'(1'R96/71! +/5/! 9*&.'(/! 2&('&6&(/=! &J'&(9174A196/! &7! 45;1+'/! 15<4&9'17! 6&! 9*&.'(/.!
;(/6*+'/.!&9!*9!C710(19'&!C177/!6&!5&(+16/?!BG/(1!71!91'*(17&A1!9/.!&.'1!;1.196/!C1+'*(1!
;/(!&77/!H^&(&5/.!+1;1+&.!6&!24(1(!&7!(*5</!6&!&.'&!Planeta Titanic!ST491(&."X<V!19'&.!
6&!+/74.4/91(!+/9'(1!&7!4+&<&(0!6&!9*&.'(1!49+/9.+4&9+41I!M4(1(!&7!(*5</!.*;/9&!+15<41(!
'19'/!&7!5/6&7/!6&!;(/6*++4:9!+/5/!&7!5/6&7/!6&!+/9.*5/=!>!;/(!'19'/=!9&+&.1(415&9'&=!
.*;/9&!+15<41(!9*&.'(/.!GR<4'/.!6&!2461?!!!

@7!;(/<7&51!9/!;*&6&!.&(!549454A16/?!^&9+47715&9'&=!9/.!&.'15/.!+1(0196/!&7!;719&'1?!
@7!&C&+'/! 'D(54+/!6&7!+17&9'154&9'/! 07/<17!&.!&8*4217&9'&!17!6&! '4(1(!_PP?PPP!</5<1.!
+/5/!71!6&!Hiroshima!al día?!ST491(&."X1V?![&94&96/!&9!+*&9'1!8*&!71!1'5: .C&(1!&.!*91!
C493.451!+1;1!8*&!+/9'4&9&!&7!WP`!6&!.*!;&./!'19!./7/!&9!7/.!"L!;(45&(/. !,47:5&'(/.!&.!
CR+47!&9'&96&(!71!51094'*6!6&7!;(/<7&51!a@7!G/5<(&!G1!&9'(16/!+/5/!*9!elefante en una 
cacharrería!&9!&7!.4.'&51!+745R'4+/b=!>!.1+1(!1!*9!&7&C19'&!6&!*91!+1+G1((&(31!9/!&.!'1(&1!
.&9+4771?!@7!G/5<(&!1C&+'1!'19'/!17!5&64/!8*&=!.&0Z9!!Crutzen Sc(*'A&9PPV=!9*&.'(1!&(1!
0&/7:04+1! 1+'*17! 6&7! ;&(4/6/! c*1'&(91(4/! >1! 9/! &.! &7! 1;1+4<7&!Holoceno=! .49/!&7!
Antropoceno !

ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd!!
Nos estamos cargando el!planeta aEl hombre ha entrado como un elefante en una 

cacharrería en el sistema climático! 
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!
T1!91'*(17&A1!'4&9&!*9!5&64/!7&9'/=!;&(/!.&0*(/ =!6&!&9'&((1(!&7!cf2!6&!71!1'5/.C&(1!&9!&7!
.*<.*&7/K! 71!0D9&.4.!6&! ;&'(:7&/?! @9! &7! +1(</93C&(/=! G1+&! *9/.! ePP! 5477/9&.! 6&! 1O/.=!
+*196/! 7/.! +/9'49&9'&.! &.'1<19! 107*'4916/.! &9! *9!.*;&( +/9'49&9'&! 771516/!Pangea=!!
&J4.'31!5*+G3.45/!+1(</9/!&9!71!<4/.C&(1?!T1!C/(51+4:9!6&7!;&'(:7&/!&.!*9!;(/+&./!7&9'/=!!!
6*(1! 5477/9&.! 6&! 1O/.=! ;&(/! 7/0(1! C4g1(! *91! 0(19! +19'4616! 6&! +1(</9/! &9! &7! .*<.*&7/?!
h477/9&.!6&!1O/.!51.!'1(6&!.*(0&!*91!&J'(1O1!&.;&+4&=!&7!hombre pirómano?!i!&.!8*&!&7!
G/5<(&=!6&.6&!71!(&2/7*+4:9!496*.'(417=!.&!G1!+/92&('46/!&9!*9!0(19!;4(:519/?!c1.4!*9!
80% 6&!9*&.'(1.! &54.4/9&.! 6&! 64:J46/! 6&! +1(</9/ ;(/24&9&9! 6&7! +/9.*5/! >! 6&! 71 
'(19.C/(51+4:9!6&!7/.!+/5<*.'4<7&.!C:.47&.!&9!&9&(031?!j9!;/A/!6&!;&'(:7&/!&.!;/(!'19'/!
*91!518*491!6&7!'4&5;/=!*91!519/!4924.4<7&!8*&!'/51!+19'4616&.!490&9'&.!6&!cf 2!8*&!
;(/24&9&9! 6&! /'(1! &(1! 0&/7:04+1! >!7/! 24&('&!&9! 71! 1+'*174616!&9! *9! +4+7/! 6&! +1(</9/!
'/'175&9'&!64.'49'/?!@7!G/5<(&=!#el listo de la clase$=!9/!g*&01!745;4/!+/9!71!91'*(17&A1?!!
!
i!&.!8*&!'(1'15/.!1!71!91'*(17&A1!+/5/!9*&.'(/!2&('&6&(/?!j.15/.!&9!7/.!.*;&(5&(+16/.!
</7.1.!6&!;7R.'4+/.!8*&!*.15/.!'19!./7/!"L!549*'/.=!;&(/!8*&!7*&0/!8*&61(R9!51.!6&!_PP!
1O/.!&9!7/.!51(&.?!-*&.'( / !+/9.*5/!+/5;*7.42/!6&!;7R.'4+/!&.!'17!8*&!&9!&7!LPkP!G1<(R!
51.!'/9&7161.!6&!&.'&!51'&(417!8*&!6&!;&+&.!&9!7/.!/+D19/.!S@77&9"QV?!%1(1!&9'/9+&.!71!
acuicultura E+(419A1!6&!&.;&+4&.!1+*R'4+1.F!'/51(R!&7!(&7&2/!1!71!;&.+1!'(164+4/917?!) &!
G&+G/=!&9!+161!*9/!6&!7/.!2:('4+&.!6&!7/.!/+D19/.!G1>!*9!51(!6&!;7R.'4+/?!@7!51.!0(196&!
6&!&77/.!&.!&7!#Great Pacific Garbage Patch$!!&9!&7!;1+3C4+/!9/('&!a@.!*91!4.71!6&!<1.*(1!
6&7!'151O/!6&!U!2&+&.!71!.*;&(C4+4&!6&!@.;1O1b!@.!6&+4(=!51.!8*&!*91!4.71!6&!<1.*(1!&.!
a*9!continente de basurab!@.'&!;7R.'4+/! '4&9&!*9!0(19!45;1+'/!&9!71!2461!51(491?!T1.!
;1('3+*71.! 6&! ;7R.'4+/! C7/'19'&! .&! 1.&5&g19! 17! A//;719+'/9=! ;/(! 7/! +*17! ;*&6&! .&(!
+/9.*546/! 1++46&9'175&9'&! ;/(! 71.! 5&6*.1.=! 49>&+'R96/7/.! &9! 71! +16&91! '(:C4+1!
Sh//(&LPP" V?!h*+G/!6&!7/.!54+(/;7R.'4+/.!1+1<19!1.3!&9!&7!&.':510/!6&!194517&.!>!12&.!
51(491.?!)&! G&+G/!.&! &.'451! 8*&!G/>!&7 90% 6&! 71.! 12&.! 51(491.! 6&7! 5*96/! '4&9&9!
C(105&9'/.!6&!;7R.'4+/!&9!&7!&.':510/!SllC"WV!H)&<&!@*(/;1!;(/G4<4(!495&641'15&9'&!
71.!</7.1.!6&!;7R.'4+/.!6&!*9!./7/!*./I!B*98*&!@*(/;1!;(/G4<4&(1!&.'/. !;7R.'4+/.=!&.'/!
./7/! (&6*+4(31! *9! "P`! &7! ;(/<7&51?! )&! G&+G/=! '19! ./7/! &.'/.! +49+/! ;13.&.K! cG491=!
m96/9&.41=!]474;491.=!M4&'915!>!^(4!T19,1=!1+*5*719!&7!83%!6&!7/.!(&.46*/.!6&!;7R.'4+/!
517!0&.'4/916/.!8*&!;/6(319!1+1<1(!&9!7/.!/+D19/.?!@7!;1;&7!6&!@*(/;1!9/!6&<&!7454'1(.&!
1! &7! 6&! ;(/G4<4(! .*.! ;7R.'4+/.=! 6&<&! 746&(1(! 71! 492&.'401+4:9! &9! ! 9*&2/.! ;7R.'4+/.!
<4/6&0(161<7&.=!/!bioplásticos=!8*&!./7*+4/9&9!&7!;(/<7&51!9/!./7/!&9!@*(/;1=!.49/!&9!&7!
(&.'/!6&7!5*96/?!!BG/(1!<4&9=!7/!(&9/21<7&!9/!.4&5;(&!&.!7/!./.'&94<7&?!@.'/.!<4/;7R.'4+/.!
6&<&9!9/!6&;&96&(!6&!+*7'42/.!E;1(1!9/!+/9.*54(!.*&7/!CD('47!>!10*1F!>!.&(!<4/6&0(161<7&.!
&9!&7!5&64/!91'*(17?!@*(/;1!6&<&!C4919+41(!&.'1.!739&1.!6&!492&.'401+4:9!>!6&.1((/771(!7&>&.!
;1(1!8*&!&.'/.!;(/6*+'/.!<1g&9!6&!;(&+4/!0(1+41.!1!&+/9/531!6&!&.+171?!!@.'&!&.!&7!;1;&7!
6&!746&(1A0/!8*&!6&<&!1.*54(!@*(/;1?!!
!
@7!G/5<(&!9/!./7/!45;1+'1!&9!&7!+7451!.49/!&9!71!<4/.C&(1!&9!0&9&(17?!^&0Z9!*9!(&+4&9'&!
49C/(5&!+4&9'3C4+/!Sc&<177/."kV=!!&7!(4'5/!6&!&J'49+4:9!6&!&.;&+4&.!6&!2&('&<(16/.!+1*.16/!
;/(!&7!G/5<(&!&.!>1!51.!6&!"PP!2&+&.!.*;&(4/(!17!91'*(17?!@.'15/.!&9'(196/!&9!71!sexta 
extinción masiva 8*&!G1!24246/!71!2461!&9!71! [4&((1!6&.6&! .*!91+454&9'/!G1+&!_?kPP!
5477/9&.!6&!1O/.?!@.'1!2&A=!9/./'(/.!./5/.!&7!5&'&/(4'/=!./5/. !el hombre meteorito?!!

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd!!
Esta vez la causa de la extinción masiva somos nosotros ¡Somos el hombre meteorito!  
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-/!&.'15/.!g*0196/!745;4/!+/9!71!91'*(17&A1=!>!94!.48*4&(1!8*&(&5/.!(&+/9/+&(7/?!%*6&!
.&(! '&.'40/!6&!&77/?!@9!64+4&5<(&!6&7!LP"W!1.4.'31!+/5/! /<.&(216/(!49'&(91+4/917!6&!71!
ONU!1!71!c*5<(&!19*17!6&7!c7451!&9!Katowice=!%/7/941?!^&!7&!G1<31!./74+4'16/!17!%19&7!
m9'&(0*<&(915&9'17!6&!@J;&('/.!./<(&!c15<4/!c745R'4+/!EIPCC, ;/(!.*.!.4071.!&9!4907D.) 
6&!71 ONU >!71!f(0194A1+4:9!h&' &(&/ 7:04+1!h*96417!!(WMO)  *9!49C/(5&!&.;&+417!./<(&!
7/.! 45;1+'/.! 6&! .*;&(1(! ! *9! 49+(&5&9'/! 6&! '&5;&(1'*(1.!6&! 1.5ºC! ./<(&! 7/.! 942&7&.!
;(&496*.'(417&.=!616/!8*&!!&7!/<g&'42/!6&7!Acuerdo de Paris &.!7454'1(!&.'1!.*<461!1!"?knco
Lnc?!!@7!49C/(5&=!771516/!SR15 [m%cc"W=!m%cc]=!!9/!;/631!.&(!51.!+/9'*96&9'&?!^/7/!
'&9&5/.!""!1O/.=!G1.'1!&7!LPeP=!;1(1!1+'*1(!6&!C/(51!6&+46461!19'&.!6&!8*&!7/.!&C&+'/.!
6&7! +15<4/! +745R'4+/! .&19! >1! 4((&2&(.4<7&.?! T/.! 45;1+'/.! ./9! 49'&9./.=! 5Z7'4;7&.! >!
21(416/.!+/5/!.&!;* &6&!7&&(!&9!&7!49C/(5&!SR15!/!&9!ST491(&.PXV!Hc*17!C*&!71!;/.4+4:9!
6&! 71! +*5<(&! 6&! %/7/941! 17! (&.;&+'/I!!%(&.4/9161! ;/(!Trump,! .&! 7454':! 1! *9! .45;7&!
#tomamos nota$!8*&!&24'1<1!'&9&(!8*&!1.*54(!71.!+/9+7*.4/9&.!+4&9'3C4+1.!6&7!49C/(5&?!!
c/49+46/! +/9!Al Gore! &9! 8*&! &7!Acuerdo de Paris! (&;(&.&9':! &7! #certificado de 
defunción$!6&!71!&+/9/531!C: .47?!!T1!</71!6&!94&2&!+/5&9A:!1!(/61(!+/7491!1<1g/=!;&(/!
H&.'R!(/6196/!7/!.*C4+4&9'&5&9'&!(R;46/I!@9!24.'1!6&!7/!8*&!;1.: !&9!71!c*5<(&!6&!%/7/941!
9/!6&<&(315/.!+/9C41(9/.!.49/!'/6/!7/!+/9'(1(4/!a-/!&J4.'&!*9!549*'/!8*&!;&(6&(b!T/.!
;(:J45/.!1O/.! ./9!7/.!51.!6&'&(54919'&.!6&!9*&.'(1!G4.'/(41?!-/.!&.'15/.!g*0196/!&7!
;719&'1=!>!G1>!;/6&(/.1.!C*&(A1.!8*&!;(&'&96&9!C(&91(!>! ;/9&(! ;17/.!&9!71!(*&61!6&!71!
9&+&.1(41!'(19.4+4:9!&+/7:04+1?!!
!

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd!!
Solo tenemos 11 años antes de que los efectos del cambio climático sean ya 

irreversibles 

!

^&0Z9!&7!SR15 71.!1+'424616&.!G*5191.!>1!G19!+1*.16/!*9!49+(&5&9'/!6&!'&5;&(1'*(1!6&!
"?Pnc!./<(&!7/.!942&7&.!;(&496*.'(417&.?!^4!.&0*45/.!+/5/!G1.'1!1G/(1!17+19A1(&5/.!7/.!
"?knc!&9'(&!LPeP!>!LPkL?!%1(1!&24'1(7/!6&<&5/.!6&.+1(</94A1(!71!&+/9/531!'/'175&9'&!
;1(1! &7! LPkP?! @.'/! .4094C4+1! 8*&! ;1(1! &9'/9+&.! 6&<&5/.! 17+19A1(! 71! 9&*'(174616! &9!
+1(</9/=!&.!6&+4(=!6&g1(!6&!&54'4(!51.!cf2  6&7!8*&!.&!&745491!6&!71!1'5:.C&(1?!!%1(1!&77/=!
71.!&54.4/9&.!6&!cf2 6&<&9!+1&(!>1!*9!_k`!6&!18*3!17!LPeP!a^/7/!""!1O/.b!M15/.!7&9'/!
>!'1(6&!Hc:5/!+/9.&0*4(!+*5;74(!&.'&!(&'/!'19!45;/('19'&=!*(0&9'&!>!15<4+4/./I!
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La economía circular  

#La basura es un invento humano.  
La naturaleza no genera residuos” 

%1*7!c/99&''!!

T1!&+/9/531!+4(+*71(!EECF!&.!71!(*&61!6&!'45:9!8*&!;*&6&!24(1(!&7!(*5</?!T1!Z94+1!C/(51!
6&! (&+/9+4741(9/.! +/9! 71! 91'*(17&A1! &.! 454'1(71=! &.! 6&+4(=! <*.+1(! 71! 49.;4(1+4:9! &9!! 71!
biomímesis.! @9! 71! 91'*(17&A1! 9/! &J4.'&! 7/.! 6&.G&+G/.?! ^:7/! &J4.'&9! (&+*(./.! 8*&! .&!
'(19.C4&(&9!&9!64.'49'/.! +4+7/.! 1+/;716/.?! [/6/! .&!5&'1</74A1p!&.'&!&.!&7! .&+(&'/! 6&!71!
./.'&94<474616?!)&<&5/.!;/(!+/9.40*4&9'&!(&64.&O1(!71!&+/9/531!E7/!8*&!&.!&7!/<g&'42/!6&!
71! #ecología industrial$F!;1(1! 8*&! 7/.! +4+7/.! 6&! ;(/6*++4:9! &.'D9! 1+/;716/.! 1! +4+7/.!
<4/7:04+/.!(&0&9&(1'42/.?!)&!&.'1!C/(51=!7/.!(&.46*/.!&9!2&A!6&!8*4'1(!217/(=!7/!1;/('19?!
%/(!'19'/!71!&+/9/531!+4(+*71(!'(1'1!6&!.4.'&51.!#de la cuna a la cuna$!Sh+6/9/*0GPkV=!
54&9'(1.! 8*&! 71! 19'40*1! &+/9/531! 749&17! 9/.! +/96&91<1! 1! .4.'&51.! #de la cuna a la 
tumba$?!@7!;(/<7&51!&.!8*&=!1!&.'1.!17'*(1.=!71!'*5<1!.&!G1!G&+G/!51.!0(196&!8*&!71!+*91?!!

______________________________________________________________________
”La  tumba se ha hecho mas grande que la cuna” 

 

 

 

 

 

 

!

!

!

]40*(1!"?!Esquema simplificado de economía circular!

!
m5;73+4'1!&9!71!]40*(1!"!G1>!*91!&.;4(17!49'&(&.19'&?!@7!(&+4+716/!&.!71!5194C&.'1+4:9!6&!
*9! C(1+1./?! @7! (&'/(9/! &.! 5*+G/! 51.! &C4+4&9'&?! [/6/.! (&+/(615/.! &./.! &921.&.!
(&'/(91<7&.!;/(!7/.!8*&!/<'&9315/.!170Z9!<&9&C4+4/!&+/9:54+/=!>!8*&!./9!;(/;4/.!6&!7/.!
;13.&.!6&7!9/('&!6&!@*(/;1?!j91!2&A!(&+/046/.!./9 !5*+G/!51.!CR+47!6&!(&49'&0(1(!!&9!71!
(*&61!6&!;(/6*++4:9!>1!8*&!.&!2*&72&9!1!6&.'491(!;1(1!&7!54.5/!*./?!^4!9/!&.!1.3=!(&+4+71(!
&.!+/5;74+16/=!;*&.!G1>!8*&!6&.+/5;/9&(!7/.!;(/6*+'/.!*.16/.!&9!.*.!51'&(41.!;(451.!
+/9.'4'*>&9'&.?! q&+4+71(! &.!64C4+47=!./<(&! '/6/! .4! 9/! .&! G19! 64.&O16/!494+4175&9'&!7/.!
;(/6*+'/.!;1(1!/;'454A1(!&7!;(/+&./?!%/(!&.'/!71!&+/7/031!496*.'(417!<1.161!&9!&7!64.&O/!
&.!'19!45;/('19'&?!!!



! Q!

El Laberinto del Minotauro 

!Se	tú	mismo	el	cambio		
que	quieras	ver	en	el	mundo"#

$%&'()##!
!

B('4+*7&5/.!71.!;4&A1.!6&7!!&90(191g&!6&!71!+/9.'(*++4:9!6&!*91!.17461!17!#laberinto del 
Minotauro$!6&7!c15<4/!c745R'4+/?!!

T1!;(45&(1!;4&A1!&.&9+417!6&!&.'&!;*AA7&!&.!71!6&5/0(1C31?!^4!9/!.&!&.'1<474A1!&.'1(315/.!
+/96&916/.! 1! *91!catástrofe malthusiana! 45;/.4<7&! 6&! G1+&(! ./.'&94<7&?! -/! G1>!
./7*+4:9!+*196/!71!;/<71+4:9!+(&+&!6&!C/(51!0&/5D'(4+1!>!7/.!(&+*(./.!64.;/94<7&.!6&!
C/(51! 1(4'5D'4+1! Sh17'G*."kV?! @7! G&+G/! &.! 8*&! G/>! &7! 5*96/! '4&9&! &7! 6/<7&! 6&! 71!
;/<71+4:9!8*&! '&941!+*196/!91+3?!T1!7&216*(1!&.!*91!!&.;&+4&!6&!G/90/.!8*&!+(&+&!6&!
C/(51!&J;/9&9+417!G1.'1!8*&!1+1<1!.*+*5<4&96/!C(&9'&!1!.*.! ;(/;4/.! (&.46*/.! ':J4+/.!!
HSomos el hombre levaduraI! !

BC/('*91615&9'&!71!<*&91!Ea&!4964.;&9.1<7&bF!9/'4+41!&.!8*&!>1!7/.!6&5:0(1C/.!;(&64+&9!
*9!;71'&1*!6&!&.'1<474A1+4:9!./<(&!"Po""! r 401;&(./91.!EGpF=!&.!6&+4(=!""?PPP!5477/9&.!6&!
;&(./91.!;1(1! 71!;/<71+4:9!5*96417!6&!C4917!6&!.407/?!j91!6&!71.!+712&.!./9!71.!+4*616&.?!
T/.!94O/.!&9!*9!+/9'&J'/!10(3+/71!./9!<(1A/.=!54&9'(1.!8*&!&9!*9!+/9'&J'/!*(<19/!./9!
</+1.!8*&!1745&9'1(!>!9&+&.4616&.!8*&! .1'4.C1+&(?!c*196/!71! ;/<71+4:9!(*(17!&540(1!1!
+4*616&.! 1*'/5R'4+15&9'&! +/54&9A1! 1! '&9&(! 5&9/.! 94O/.?! N1+&! ;/+/! &7! 9Z5&(/! 6&!
;&(./91.!8*&!242&9!&9!&7!5*96/!&9!+4*616&.!G1!.*;&(16/!1!71.!8*&!242&9!&9!&7!+15;/?!B!
C&+G1!6&!LP"U!71!;/<71+4:9!5*96417!*(<191!>1!.*;&(1<1!&7!54` !EUk`!&9!@*(/;1!>!WL`!
&9!EEUUF!.&0Z9!61'/.!6&7!Banco Mundial!Ss 19+/5*96417"XV?!!%1(16: g4+15&9'&!1!7/.!
8*&!;(&+/94A19!*91!2*&7'1!17!+15;/!+/5/!./7*+4:9=!./9!71.!+4*616&.!71.!8*&!9/.!.1721(R9!
6&!71!catástrofe malthusiana?!^4!;(&.+49645/.!6&!71!'&+9/7/031!>!2/72&5/.!17!+15;/=!71!
biocapacidad!6&!+1(01!6&7!;719&'1!&.'1(31!7454'161!1!*9/.!kPP!5477/9&.!6&!;&(./91.?!B!71!
C&+G1!G1>!U?U"Q!5477/9&.!6&!;&(./91.!&9!&7!;719&'1!'4&((1!S\ /(76/5&'&("XV!HY*D!G1+&5/.!
+/9!71.!(&.'19'&.I!BC/('*91615&9'&!9/!'&96(&5/.!8*&!'/51(!*91!/;+4:9!'19!(164+17!+/5/!
71!6&!;(&.+4964(!6&!71!'&+9/7/031?!B7!+/9'(1(4/=!.4!1654'45/.!71!.1'*(1+4:9!6&!71!;/<71+4:9!
1! ""! r;=!71!+*&.'4:9!&.!1G/(1!+/5/!64.&O1(! ! '&+9/7/031.!2&(6&.!>!+/5/!&.'(*+'*(1(! &7!
.4.'&51!6&! ;(/6*++4:9!>!+/9.*5/! ;1(1!64.&O1(! *9! .4.'&51!&+/9:54+/! ./.'&94<7&!;1(1!
'/6/.?! !!

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd!! 
¿Somos el hombre levadura que crece exponencialmente hasta acabar sucumbiendo a 

nuestros propios residuos tóxicos? 

@.'/!9/.!+/96*+&!1!71!.&0*961!;4&A1!6&7!(/5;&+1<&A1.?!)16/!8*&!215/.!1!.&(!""r;= !H1!
+*19'1! '1('1!+1<&5/.!+161!;&(./91 I! %1(1!19174A1(!&.'1!+*&.'4:9!6&!519&(1!+*19'4'1'421!
6&<&5/.!G1<71(!6&!71!Huella Ecológica!ST491(&."X1V!T1!G*&771!&+/7:04+1!&.!*9!4964+16/(!
6&7!45;1+'/!15<4&9'17!0&9&(16/!;/(!71!6&51961!G*5191!&9!(&71+4:9!1!71!+1;1+4616!6&!
*91!(&04:9!6&'&(549161!6&!;(/6*+4(!>!(&0&9&(1(!&.'/.!(&+*(./.?!^&!546&!&9!G&+'R(&1.!;/(!
G1<4'19'&=! ;*&.! (&;(&.&9'1! 71! .*;&(C4+4&! 6&! '&((&9/!&8*4217&9'&!8*&! &.! 9&+&.1(41! ;/(!
G1<4'19'&!>!1O/!;1(1!.1'4.C1+&(!.*!6&51961?!!T1!G*&771!&+/7:04+1!&.!*9!4964+16/(!+712&!
;1(1! 71! ./.'&94<474616! ;*&.! 546&! &7! 45;1+'/! 6&! *9! 6&'&(54916/! C/(51! 6&! 2461! &9!
+/5;1(1+4:9!+/9!71!biocapacidad!6&7!;719&'1!;1(1!.*.'&9'1(71?!)&.6&!*9!;*9'/!6&!24.'1!



! U!

07/<17!.&!G1!&.'4516/!71!<4/+1;1+4616!6&7!;719&'1!&9!!L="!N1!;/(!G1<4'19'&!+/9!61'/.!6 &!
LPPk! S] //';(49'"XV! @7! +/9.*5/! 5&64/! &9! &.'&!54.5/! 1O/! &(1! 6&! L=U! N1=! 1.3! 8*&!
9&+&.4'1(315/.!"=e!;719&'1.!'4&((1!;1(1!./.'&9&(7/?!N/>! >1!G&5/.!.*<46/!1!"=U!;719&'1.!
'4&((1=! >! a./7/! '&9&5/.! *9! ;719&'1b! B+'*15/.! +/5/! .4! .40*4D(15/.! '&94&96/! (&+*(./.!
47454'16/.?!%&(/!9/=!no hay un planeta B?!^4! *9!&J'(1'&((&.'(&!2494&(1!1!24.4'1(9/.! .&!
8*&61(31! 1./5<(16/! 6&! +:5/! 0&.'4/915/.! 7/.! (&+*(./.! 6&7! ;719&'1?! @7! (&.'/! 6&! 71.!
&.;&+4&.!242&!&9!&8*474<(4/!&+/7:04+/?!-/./'(/.!.45;7&5&9'&!409/(15/.!&.'&!&8*474<(4/?!!
^4!'/6/!&7!5*96/!+/9.*54&(1!+/5/!*9!+4*61619/!9/(' &15&(4+19/!9&+&.4'1(315/.!51.!6&!
_!;719&'1.!'4&((1!S\\] "WV!@9!@.;1O1!9*&.'(1!G*&771!&+/7:04+1!&.!L=Q!2&+&.!51>/(!8*&!
9*&.'(1!<4/+1;1+4616!S] //';(49'PWV!f!64+G/!6&!/'(1!C/(51=!.&!9&+&.4'19!+1.4!e!&.;1O1.!
;1(1!519'&9&(!9*&.'(/!942&7!6&!2461!>!;/<71+4:9!1+'*17&.?!j9!(&.*7'16/!5*>!49'&(&.19'&!
6&!&.'&!&.'*64/!&.!8*&!#pese a lo que suele pensarse, el consumo de energía indirecta 
mediante la adquisición y uso de bienes de consumo es el gran factor responsable de la 
huella energética […] es decir, depende del consumidor final$!SC//';(49'PWV!q&+/(6&5/.!
8*&! 71! &9&(031! 64(&+'1! &.! 71! &9&(031! C4917! 8*&!1745&9'1! 1! 9*&.'(/.! ;(/6*+'/.! E+/+G&.=!
&7&+'(/6/5D.'4+/.=!&'+F=!!54&9'(1.!8*&!71!&9&(031!4964(&+'1!.&!(&C4&(&!1!'/61!71!+16&91!6&!
+/.'/.!&9&(0D'4+/.!8*&!.&!&J'4&96&!6&.6&!;/(!'/61!71!+16&91!6&!;(/6*++4:9!>!.*5494.'(/?!
j.15/.! 5*+G/! 51.! &9&(031! 4964(&+'1! 6&! 7/! 8*&! ./5/.! +/9.+4&9'&.?! %/(! &.'/! &.! '19!
45;/('19'&!;1(1!71!&+/9/531!+4(+*71(!19174A1(!71!G*&771!&+/7:04+1!>!6&!+1(</9/!6*(19'&!
'/6/!&7!+4+7/!6&!2461!6&!7/.!;(/6*+'/.?!!

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd!! 
Se necesitan casi 3 españas para mantener nuestro nivel de vida y población actuales 

^4!9/.!8*&615/.!.49!&.'&!6&!5/5&9'/!no hay un planeta B=!1*98*&!.4!*9!;719!s?!%1(1!
2&(7/=!.4015/.!+/9.'(*>&96/!&7!puzzle de la sostenibilidad?!!^1<&5/.!8*&!71!&54.4:9!6&!
cf 2!!1!71!1'5/.C&(1!;(/6*+&!&7!QP`!6&7!&C&+'/!&9!&7!+17&9'154&9'/!07/<17!ST491(&."X1V!=!
>!8*&!71!&9&(031!&.!71!;4&A1!51.!45;/('19'&!6&!&.'&!(/5;&+1<&A1.?!BG/(1!8*&(46/!7&+'/(=!
'&!;719'&/!*9!647&51?!m510391'&!6&!&.'*6419'&!&9!*9!;4./!6&!^&24771?!@.!;(49+4;4/!6&!t*74/!
>!'&!&.'1.!;(&;1(196/!+/9!'*!+/5;1O&(/!*9!&J15&9!C4917!Ea6&!+4&9+41.!5&64/15<4&9'17&.bF!
[*!+/5;1O&(/!.&!C4g1!&9!&7!14(&!1+/964+4/916/!>!'&!64+&!!
o@.'/!&.!*9!G/(9/!;&(/!215/.!1!1;101(7/!;*&.!&.'15/.!+17&9'196/!17!;719&'1?!
) *61. !>!64+&. !
o%1(1!.&(!+/G&(&9'&!6&<&(315/.!1;101(7/!'/6/!&!4(9/.!1!2424(!17!+15;/!+/5/!19'&.!6&!71!
(&2/7*+4:9!496*.'(417?!!
!

BC/('*91615&9'&=!&.'&!647&51!6&!&J'(&5/.!'4&9&!*91! '&(+&(1!./7*+4:9?!%1(1!&9'&96&(71!
(&'(/'(140R5/9/.! 17! 1O/! LPPP! +*196/! &7! ;(/;4/!IPCC!&.'*64: !64.'49'/.! &.+&91(4/.! 6&!
C*'*(/! <1g/!64.'49'1.!;/73'4+1.!;1(1!;(&6&+4(!71.!&54.4/9&.!6&(42161.!6&!&771.!;1(1!&7!1O/!
L"PP!S[Bqm%ccV?!)&.+*<(4&(/9!6&.;*D.!6&!+/((&(!;/(!/(6&916/(!6/+&91.!6&!C154741.!6&!
5/6&7/.! 8*&!7/.!6/.! ;1(R5&'(/.!+712&!;1(1!&'48*&'1(!*9!6&'&(54916/!&.+&91(4/!&(1!.4!&.'1!
/(4&9'16/!1!71!&+/9/531!E&.+&91(4/.!'4;/!BF!/!17!5&64/!15<4&9'&!E&.+&91(4/.!'4;/!sF!@9!
.&0*96/! 7*01(=! .4! &7! &.+&91(4/! &.'1! 07/<174A16/! E&.+&91(4/.! '4;/! "F! /! (&04/9174A16/!
E&.+&91(4/.!'4;/!LF!T1.!+*1'(/!;/.4<474616&.!.&!5*&.'(19!&9!71!]40*(1!L?!T1.!6/.!/;+4/9&.!
6&!7/.!&.'*6419'&.! .&247719/.! ./9!A1F1 E&7!&.+&91(4/!1+'*17=!07/<174A16/=!8*&! ;(451!71!
&+/9/531! >! &.! 49'&9.42/! &9! (&+*(./.! C:.47&.F! >!B2! E&.+&91(4/! 9/! 07/<174A16/! >! 9/!
07/<174A16/=! ;/(! &g&5;7/! *9! 6&+(&+454&9'/! (*(17F! +/((&.;/96&9! 1! 7/.! &J'(&5/.! 6&! 71!
6410/917!6&7!+*16(16/?!T1!0(19!9/'4+41!&.!8*&!&9!71!IPCC!6&.+*<(4&(/9!8*&!&7!5/6&7/!
A1T! E07/<174A16/=! /(4&9'16/! 1! 71! &+/9/531=! ;&(/! <1g/! *91! '(19.4+4:9! 1! 71.! &9&(031.!



! W!

(&9/21<7&.F!&54'&!+1.4!7/!54.5/!8*&!B2?!@9!/'(1.!;171<(1.=!&J4.'&!*9!&.+&91(4/=!&7 A1T=!
+*>/! &C&+'/! &.! .45471(! 17! &.+&91(4/!B2,! ;&(/! .49! '&9&(! 8*&! (&9*9+41(! 6(R.'4+15&9'&! 17!
+(&+454&9'/!&+/9: 54+/?!BG/(1!<4&9=!&.'&!&.+&91(4/! ;(&+4.1! *91!&2/7*+4: 9!6&7!5/6&7/!
&9&(0D'4+/=! *91! '(19.4+4:9! G1+41! &9&(031.! 745;41.?! T1! +712&! ;1(1! &77/! &.! +/9.&0*4(! *9!
1<1(1'154&9'/!6&7!kP`!;/(!6D+161!6&!71!&9&(031!./71(!C/'/2/7'14+1=!7/!8*&!;*&6&!+/9.&0*4(!
*91!.* .' 4'*+4:9!51.421!6&!7/.!+/5<*.'4<7&.!C: .47&.!;/(!&9&(031!./71(?!!

@J'(1O15&9'&!&.'&!;719!A1T!&.!+/9/+46/!<R.4+15&9'&!;/(!7/.!&J;&('/.!+*196/!(&175&9'&!
6&<&(31!/+*;1(!0(196&.!'4'*71(&.?!^&(31!5*>!64C3+47!+/92&9+&(!1!7/.!+G49/.!6&!16/;'1(!*9!
5/6&7/! B2=!;&(/!&.!C1+'4<7&!+/92&9+&(7/.!6&!16/;'1(!&7!;719!A1T?!T1!(1A:9!&.!8*&!7/.!
&.+&91(4/.! B! ;(&64+&9! *9! 5*96/! 5*+G/! 5 1.! (4+/! 8*&! 7/.!
&.+&91(4/.!s?!)&!G&+G/=!&7!&.+&91(4/!A1T  ;(&64+&!*9!5*96/!+/9!*9!kP`!5 1.!6&!490(&./.!
;&(!+R;4'1!8*&!&7!&.+&91(4/!B 5 1.!+&(+19/!;1(1 !&7!+1./!6&!7/.!;13.&.!6&.1((/7716/.=!>!*9!
Uk`!5 1.!&9!&7!+1./!6&!7/.!;13.&.!&9!6&.1((/77/?!%/(!&7!+/9'(1(4/=!9/!G1+&(!9161!>!.&0*4(!
+/9! 9*&.'(/! &.+&91(4/!A1F1! &.! 7/! 51.! +1(/=! +/5/! 6&5*&.'(1! &7!Informe Stern!
S^[@q-PQV?!!^4!9/!G1+&5/.?!9161!&7!5*96/!.&!&J;/96(31!1!*91!;D(6461!;&(519&9'&!6&!
17!5&9/.!&7!k`!6&7!%ms!07/<17=!;*64&96/!17+19A1(!&7!LP`?!!

!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!

!

]40*(1!L?!Tabla de escenarios del IPCC!

[&9&5/.! ;/(!'19'/! *9!;719!771516/!A1T!ST491(&."X1V!;1(1!71!'(19.4+4:9!&9&(0D'4+1?!@.'1!
<1.16/!&9!*9!'(4R90*7/!+/9!e!2D('4+&.!+712&K!1G/((/=!&C4+4&9+41!>!&9&(031.!745;41.?!)4+G/!
+/9!*9!&g&5;7/?!^4!'4&9&.!*9!&7&+'(/6/5D.'4+/=!9/!&.!9&+&.1(4/!8*&!7/!1;10*&.!.49/ !8*&K!

o T/!*.&.!./7/!+*196/!G101!C17'1!E1G/((/F!!
o ^&1!6&!17'/!(&96454&9'/=!;/(!&g&5;7/!'4;/!B!E&C4+4&9+41!&9&(0D'4+1F!!



! X!

o T/! 1745&9'&.! +/9! &7&+'(4+4616! ;(/2&94&9'&! 6&!C*&9'&.! (&9/21<7&.! E&9&(031.!
745;41.F!

!
!!!

!

!

!

!

!

!

!

]40*(1!e?!Los tres vértices del modelo A1T!

!
-&+&.4'15/.! ; /(! '19'/ ! *91!9*&21!C/(51!6&! (&71+4/91(9/.! +/9!71!&9&(031=!1! '(12D.!6&7!
1G/((/=!71!&C4+4&9+41!>!C*&9'&.!&9&(0D'4+1.!"PP`!(&9/21<7&?!j9!&J+&7&9'&!+/5;&964/!6&!!
;/73'4+1.!(&+/5&96161.!;1(1!G1+&(!(&174616!&.'1!!'(19.4+4:9!&+/7:04+1!&.'R9!&J;*&.'1.!&9!
&7! 49C/(5&! #Escenario, políticas y directrices para la transición energética” 6&! 71!
Fundación Renovables!S]@q"XV!!!
!!
)&9'(/!6&!71!&9&(031.! (&9/21<7&.=!71!C/'/2/7'14+1!&.!71!g/>1!6&!71!+/(/91?!@7! ./7!&.!71!
&9&(031!5&g/(!64.'(4<*461!8*&!&J4.'&=!;*&.!77&01!1!+1.4!'/6/.!7/.!'&g16/.!>!9/!;1.1!C1+'*(1!
;/(!&77/?!T1!.&0*961!0(19!2&9'1g1!&.!.*!C41<474616?!j9!;19&7!C/'/2/7'14+/!&.!71!Z94+1!C/(51!
&.'R'4+1! 8*&! +/9/+&! &7! G/5<(&! 6&! 0&9&(1(! &7&+'(4+4616! E9/! '4&9&! ;1('&.! 5:247&.=! &.!
;(R+'4+15&9'&!*91!#;4&6(1$!8*&!17!.&(!47*549161!;(/6*+&!&7&+'(4+4616F!%/(!&./!G1>!;19&7&.!
&9!.1'D74'&.!C*9+4/9196/!6*(19'&!6D+161.!.49!8*&!9164&!G1>1!'&946/!8*&!.*<4(!1!1((&071(7/.?!
%/(!.4!C*&(1!;/+/=!.*!;(&+4/!G1!+136/!&J;/9&9+4175&9'&=!6&!G&+G/!51.!6&7!80%!&9!7/.!
Z7'45/.!"P!1O/.?!@9!@.;1O1!>1!G&5/.!;1.16/!&7!;*9'/!6&!;1(4616!6&!(&6!E#grid parity$F!
1!;1('4(!6&7!+*17!71!&9&(031!./71(!C/'/2/7'14+1!&.!51.!<1(1'1!8*&!71!+/92&9+4/917?!-/!G1+&9!
C17'1!.*<2&9+4/9&.=!.49/!2/7*9'16!;/73'4+1!>!C1+474616!165494.'(1'421!;1(1!;(/;4+41(!*91!
1*'D9'4+1! (&2/7*+4:9! (&9/21<7&! &9! @.;1O1?!%/(! .*;*&.'/! 8*&! 9&+&.4'15/.! 492&('4(! &9!
49C(1&.'(*+'*(1! &7D+'(4+1!E(&6&.! 49'&740&9'&.=! ;*9'/.! 6&! +1(01=! &'+F=! ;&(/! ;1(1! &77/!./7/!
9&+&.4'15/.!(&+/(61(!8*&!@.;1O1!'&9&5/.!1<*9619'&.!(&+*(./.!(&9/21<7&.!E./7=!24&9'/=!
<4/51.1=??F!!>!;/+/!;&'(:7&/?!)&!G&+G/=!01.'15/. !*9!'/'17!6&!eU?e_P!5477/9&.!6&!&*(/. &9!
45;/('1(! G46(/+1(<*(/.! &9! &7! +/9g*9'/! 6&! LP"U!7/! 8*&! 1C&+'1! &9/(5&5&9'&! 1! 9*&.'(1!
balanza de pagos!Sh 49&+/"WV?!!
!

T1!&9&(031.!(&9/21<7&.!&.!71!;1('&!6&7!7&:9!&9!71!./7*+4:9!6&7!;(/<7&51?!BG/(1!<4&9!71!
.&0*961!;4&A1!;1(1!.174(!6&7!71<&(49'/!6&7!549/'1*(/!&.!'15<4D9!6&!&J'(&5161!45;/('19+41?!
^&!'(1'1!6&!71!&+/9/531!+4(+*71(!EEC) '(1'161!&9!&7!1;1('16/!19'&(4/(?!%1(1!&77/!G1+&!C17'1!
'&+9/7/031=!;&(/!9/!+*178*4&(!'&+9/7/031?!!T1!'&+9/7/031!;*&6&!.&(24(!;1(1!1+&7&(1(!'19'/!



! "P!

71!&+/9/531!+4(+*71(!!+/5/!;1(1!&J;1964(!71!749&17?!j91!5*&.'(1!6&!'&+9/7/031!17!.&(24+4/!
6&! *9!517!64.&O/!!&.!71!obsolescencia programada!6&7!5/6&7/!1+'*17!6&!499/21+4:9!
(R;461?!%/(!&g&5;7/=!&.'&!C&9:5&9/!;(/2/+1!8*&!&7!+4+7/!6&!(&96454&9'/!E#performance 
cycle$F!6&!9*&.'(/.!5:247&.! .&1!5*+G/!5&9/(!8*&! .*!+4+7/!6&!2461!Z'47!E#life cycle$F=!
0&9&(196/! *91! 0(19!+19'4616! 6&! (&.46*/.?! -/! ./7/! 9&+&.4'15/.! '&+9/7/031=! .49/!
'&+9/7/031.!745;41.!#clean-tech$!ECTF!

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd
La tecnología puede servir para acelerar tanto la economía circular como para 

expandir la lineal!

!

BC/('*91615&9'&=! &.'15/.! &9! 7/.! 17</(&.! 6&! 71! +*1('1! (&2/7*+4:9! 496*.'(417! 8*&! '4&9&!
+/5/!5/'/(!&7!6&.1((/77/!6&!71.! '&+9/7/031.!&J;/9&9+417&.=!+/5/! ;*6&!1;(&96&(!&9!71!
^490*71(4'>! j942&(.4'>! ESUF! +(&161! &9! ^474+/9! M177&>! ;/(!Google >! 71!NASA ;1(1!
C154741(4A1(!1!71!./+4&616!+/9!&.'&! '4;/!6&! '&+9/7/031.!S)4151964."eV?!T1.! '&+9/7/031.!
&J;/9&9+417&.!./9!71.!8*&=!!15;1(161.!&9!71!7&>!6&!h//(&!>!.*!+/(/71(4/=!71!7&>!6&!7/.!
(&96454&9'/.! 1+&7&(16/.! 6&!Ray Kurzweil Su*(Al&47PkV=! 6&.1((/7719! *9! C*&('&!
+(&+454&9'/!&J;/9&9+417?!) Dg15&!&J;/9&('&!*9!&g&5;7/=!8*&(46/!7&+'/(=!6&!71!;/'&9+41!6&!
71!&J;/9&9+4174616?!^4!615/.!eP!;1./.!749&17&.=!6&!*9!5&'(/!+161!*9/=!17!C4917!G1<(&5/.!
(&+/((46/!eP!5&'(/.?!@9!+15<4/=!.4!7/.!;1./.!./9!&J;/9&9+417&.!E"!5&'(/=!L=_=W="Q=??F!17!
C4917!6&!7/.!eP!;1./.!G1<(&5/.!616/!Lk!2&+&.!71!2*&7'1!17!5*96/!a%/6D4.!4(!1!71!7*91!>!
2/72&(b! ^45;7&5&9'&! 71! &J;/9&9+4174616! &.! &J;7/.421?! @.'1! ;(/;4&616! &.! 17'15&9'&!
(&+/5&961<7&!6161!71!*(0&9+41!8*&!9&+&.4'15/.!;1(1!71!6&.+1(</94A1+4:9!6&!71!&+/9/531?!
%/(!+/9.40*4&9'&=!71.!'&+9/7/031.!745;41.!&J;/9&9+417&.!EECTF!1;74+161.!1!71!&+/9/531!
+4(+*71(!EC!5&(&+&9!&.;&+417!1'&9+4:9?!T7151(&5/.!!EC/ECT a &.'&!!9*&2/!(*5</? !
!

La cuarta revolución industrial  

“Technology is a resource-liberating mechanism. 
 It can make the once scarce the now abundant.”  

%&'&(!)4151964.!!
!

T1!+*1('1!(&2/7*+4:9!496*.'(417!.1+*64(R!7/.!+454&9'/.!6&!9*&.'(1!&+/9/531!1!'(12D.!6&!
;/6&(/.1.!C*&(A1.!64.(*;'421.!8*&!1C&+'19!64(&+'15&9'&!1!71!EC?!^4!9/!71.! '&9&5/.!&9!
+*&9'1=!+/((&5/.!&7!(4&.0/!6&!64.&O1(!*91!EC 6&!*9!5*96/!/<./7&'/? !

%/(!/'(/!716/=!&7!9*&2/!5*96/!&J;/9&9+417!8*&!.&!;*&6&!1'4.<1(!6&.6&!71!SU .*;/9&!*91!
(&6&C494+4:9!;(/C*961!6&!'/6/!&7!.4.'&51!6&!(&71+4/9&.!&+/9:54+1.=!;/73'4+1.!>!./+417&.?!
@.'15/.! 19'&! *91! 0(19! 5*'1+4:9! 6&7! +(&+454&9'/! &+/9:54+/! 8*&! 6&((4<1(R! ;(49+4;4/.!
C*9615&9'17&.! 8*&! +(&315/.! C4(5&5&9'&! &.'1<7&+46/.! 6&<46/! 1! 71! +/9g*9+4:9! 6&! '(&.!
0(196&.!(&2/7*+4/9&.!'&+9/7:04+1.!.&+'/(417&.K!71!0&9D'4+1=!71!919/'&+9/7/031!>!71!(/<:'4+1!
EGNR, ;/(!.*.!.4071.!&9!4907D.F!@.'/!;(/2/+1(1!*91!.&(4&!6&!0(196&.! '(19.C/(51+4/9&.!
&+/9:54+1.?!%/(!&g&5;7/=!;(/2/+1(R9!;(/<1<7&5&9'&!&7!C49!6&7!649&(/!C3.4+/=!71.!'4&961.!
;(&.&9+417&.=! /! 7/.! 2/719'&.! &9! 7/.! 1*'/5:247&.! SB77&("U=! u*(Al&47PkV?! B6&5R.=! 71!
(&2/7*+4:9!6&!71!6404'174A1+4:9!>!6&!71!1*'/51'4A1+4:9! ;(/2/+1(R!&7!C49!6&7!'(1<1g/!'17!>!
+/5/!7/! +/9/+&5/.=!>!;/(!'19'/!;(/C*961.!'(19.C/(51+4/9&.!./+417&.!>!;/73'4+1.?!



! "" !

Topología  

¡Un topólogo es una persona incapaz  
de distinguir una taza de un donut!  

cG4.'&!51'&5R'4+/!

h1'&5R'4+15&9'&=!71.!'(19.C/(51+4/9&.!0&/5D'(4+1.!./9!5*>!64.'49'1.!1!71.!'/;/7:04+1.?!
^4!8*4&(&.!.1<&(!+*19'/!'4&5;/!'1(61.!&9!241g1(!6&!*9!;*9'/!1!/'(/!+/924&9&!1'&96&(!1!71.!
;(45&(1p!.4!8*4&(&.!.174(!6&!*9!71<&(49'/!1!71!.&0*961?!)&!G&+G/=!&7!;719/!6&7!5&'(/!6&!
h16(46!9/! '&!61!49C/(51+4:9!0&/5D'(4+1=!8*&! '&!&.!&9!<*&91!5&6461!4((&7&219'&=! .49/!
49C/(51+4:9!'/;/7:04+1=!8*&!&.!71!8*&!'&!;&(54'&!77&01(!1!'*!6&.'49/?!)4+G/!6&!/'(1!C/(51=!
7/.!1+'*17&.!51;1!6&!5&'(/!./9!*91!0(19!1;74+1+4:9!;(R+'4+1!6&!71!'/;/7/031?!N1.'1!"Xe"!
&7! 51;1! 6&7! 5&'(/! 6&! 71! +4*616! 6&! T/96(&.! &(1! 0&/0(RC4+/! S^/(196/V=! &.! 6&+4(! *91!
(&;(/6*++4:9! 1! &.+171! 6&! 71! (&174616?! ! %&(/! 1! '4! ;1.1g&(/! 9/! '&! 45;/('19! 7/.! 6&'177&.!
0&/5D'(4+/.=!.49/!'19!./7/!.1<&(!+*17!&.!&7!/(6&9!6&!71.!&.'1+4/9&.!6&!+161!739&1!>!6/96&!
G1>!+/9&J4/9&.!&9'(&!&771.?!@.!6&+4(=!'&!49'&(&.1!*9!51;1!'/;/7:04+/!a;1(1!2&(!+/5/!.174(!
6&7!71<&(49'/!6&7!5&'(/b!!

!

]40*(1!_?!Extracto del mapa topológico del metro de Londres!

T1! '/;/7/031!9/.! ;(/;/(+4/91 !!*91!G&(5/.1=!1<.'(1+'1!>! ;/6&(/.1!1917/031! ;*&.!&.!71!
+4&9+41!8*&!+/9.46&(1!1!7/.!/<g&'/.!9/!6&.6&!&7!;*9'/!6&!24.'1!+*19'4'1'42/=!+/5/!7/!G1+&!
71! &+/9/531! 749&17=! .49/! 6&.6&! &7! ;*9'/! 6&! 24.'1! 6&! 71.! +*174616&.! &.;&+417&.! 8*&! .&!
519'4&9&9!+*196/!.&!6/<71!>!.&!(&'*&(+&!&7!&.;1+4/!8*&!7/!+/9C40*(1!.49!8*&!&7!/<g&'/!
495&(./!&9!D7!.&!(/5;1?!

c/5/!G&5/.!24.'/=!71!&.'(*+'*(1!6&!71!economía circular!!&.!(164+175&9'&!64C&(&9'&!!6&!
9*&.'(/!5/6&7/!6&!economía lineal!1+'*17?!-/!.&!;*&6&!+15<41(!6&!*91!1!/'(1!+/9!;1(+G&.!
/! (&'/8*&.! ;1(+417&.p!&.! *91! '(19.C/(51+4:9! .*<.'19+417?!!m5;74+1! (&64.&O1(!&7!5/6&7/=!
168*4(4(!/'(/!'4;/!6&!&.'1<474616?!)4+G/!6&!/'(1!C/(51=!45;74+1!*9!+15<4/!6&!'/;/7/031?!



! "L!

)&!G&+G/!71!'/;/7/031!1'4&96&!C*9615&9'175&9'&!1!71!+/9&+'424616!6&!7/.!/<g&'/.=!17!40*17!
8*&!71!&+/9/531!+4(+*71(?!!

______________________________________________________________________
Pasar de la economía lineal a la circular implica un cambio de topología 

!

Las tecnologías exponenciales y la economía de Moebius  

 

#En época de crisis, la imaginación  
es mas importante que el intelecto$?!!

B7<&('!@49.'&49?!!
!

^4! 7&! 1O1645/.! 1! 71! &+/9/531! +4(+*71(! 71! '(19.C/(51+4:9! 6& 71! (&2/7*+4:9! 6&! 71.!
'&+9/7/031.!&J;/9&9+417&.=!!&7! .4.'&51!168*4&(&! *91!&.'(*+'*(1! '/;/7:04+1! '/61231!51.!
+/5;7&g1?! %1(1! (&;(&.&9'1(! &.'1! &.'(*+'*(1! +/9.46&(&5/.! 71! .40*4&9'&! 1917/031?! ^4!
(&174A15/.! *9!+15<4/! 6&! '/;/7 / 031! ./<(&! &7! +3(+*7/=! ;/6&5/.! 0&9&(1(! *91! #cinta de 
Moebius$!Sh477&("PV?!%1('15/.!6&!*91!+49'1!6&!5*O&+1?!![4&9&!6/.!</(6&.!>!6/.!+1(1.!
*91!49'&(91! ;&0161!1!71!5*O&+1!>! /'(1!&J'&(91?! ! c/('D5/.71!+/9! *91! '4g&(1!;1(17&71!1!
9*&.'(/!<(1A/=!(/'&5/.!*91!+1(1!"WPn!>!2/72R5/.71!1!;&01(?!B+1<15/.!6&!+/9.'(*4(!*91!
+49'1!6&!Moebius, &.!6&+4(=!*91!.*;&(C4+4&!9/!/(4&9'1<7&!8*&!9/!'4&9&!6/.!+1(1.!.49/!*91?!
)&!&.'1!519&(1!&9!71!+49'1!6&!Moebius, +/5/!.&!;*&6&!1;(&+41(!&9!71!]40*(1!k, &7!;719/!
49'&(9/!>!&J'&(9/!./9!&7!54.5/?!j91! ./71!G/(5401!8*&!(&+/((4&(1!6&!C/(51!+/9'49*1!;/(!
71!.*;&(C4+4&!6&!*91!+49'1!6&!Moebius!1+1<1(R!(&+/((4&96/!71.!6/.!+1(1.!6&!71!5*O&8*&(1!
+/9!71!8*&!&.'1<1!C/(5161?!M&5/.!8*&!71!+/9&+'424616!&9'(&!71!5*O&8*&(1!>!71!+49'1!6&!
Moebius! &.! '/'175&9'&! 64.'49'1=! ;/(! 7/! 8*&! 9/! ./9! '/;/7:04+15&9'&! &8*4217&9'&.?!!!
%/6&5/.!*.1(!&.'1!1917/031!;1(1!6&C494(!71!9*&21!#Economía de Moebius$!EEMF!+/5/!
71! 9&+&.1(41! ;1(1! &.'1<474A1(!! 71! *94:9! 6&! &.'/.! 6/.! 9*&2/.! &.+&91(4/.! 64.(*;'42/.p! 71!
&+/9/531! +4(+*71(! >! 71.! '&+9/7/031.! &J;/9&9+417&.?! @9! &7! 19'&(4/(! &.8*&51! 7/.! 6/.!
5/6&7/.!G1<4'1<19!&9!71.!6/. !+1(1.!64.g*9'1.!6&!71!#+49'1$!6&!71!!EC?!@9!&7!9*&2/!&.8*&51!

7/.! 6/.! 5/6&7/.! &.'R9! 49'&0(16/.! 6&! C/(51!
+/9'49*1!&9!71!54.51!&+/9/531K!71!&+/9/531!
6&!Moebius?!!

!

!

!

!

!

]40*(1!k?!La cinta de Moebius!
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La economía de Klein  

La imaginación es la única arma  
en la guerra contra la realidad. 

B74+41!&9!&7!%13.!6&!71.!h1(124771.?!!
T&l4.!c1((/77 

 

j91!+49'1!6&!5*O&+1!9/(517!;*&6&!&J'&96&(.&!!;1(1!+/9.'(*4(!*9!+47496(/!>!./<(&!D7!*91!
</'&771?! ^4! G1+&5/.! 7/! 54.5/! '/5196/! +/5/! ;719'4771! 494+417! 71! +49'1! 6&!
Moebius 0&9&(15/.!*91!botella de Klein Sh477&("PV=!(&;(&.&9'161!&9!71!]40*(1!Q?!j91!
+49'1!9/(517!'4&9&!6/.!</(6&.!>!6/.!;719/.?!j 91!+49'1!6&!Moebius '4&9&9!6/.!</(6&.!>!*9!
./7/!;719/?!j 91!</'&771!6&!Klein 9/!'4&9&!9490Z9!</(6&!>!*9!./7/!;719/ ?!@9!71!</'&771!6&!
Klein 9/!&J4.'&!6&9'(/!>!C*&(1=!9/!'4&9&!49'&(4/(!94!&J'&(4/(?!^*.!C(/9'&(1.!9/!.&;1(19=!.49/!
8*&!*9&9?!%/6&5/.!49'&9'1(!77&91(!6&!738*46/!*91!</'&771!6&!Klein=!;&(/!9/!;1(1(&5/.!
G1.'1!77&91(!&7!*942&(./?!

T1!9*&21!645&9.4:9!8*&!*.15/.! ;1(1!0&9&(1(! *91!&+/9/531!6&!Klein 1! ;1('4(!6&!*91!
&+/9/531!6&!Moebius &.!71!inclusión social.!@9!&7!+/(1A:9!6&7!64.&O/!6&!71!&+/9/531!
+4(+*71(!(EC) 71'&!+/5/!;1(R5&'(/!C*9615&9'17!71!sostenibilidad?!@9!&7!6&!71!&+/9/531!
6&!MoebiusEEM) 71.!clean-tech exponenciales!>! &9! &7! +1./! 6&! 71! &+/9/531! 6&!
Klein!!EEK) !71!49+7*.4:9!./+417?!

!

!

]40*(1!Q?!La economía sostenible de Klein para un mundo inclusivo sin fronteras 



! "_!

@.'15/.!19'&!71!+/9C7*&9+41!!6&!e!0(196&.!(&2/7*+4/9&.K!!71!./.'&94<7&=!71!6404'17!>!71!_v!
q&2/7*+4:9! m96*.'(417?!! ^*! #+/74.4:9$!+/977&21!! ;/(! .*! ;(/;41! 91'*(17&A1! &7! (4&.0/! 6&!
0&9&(1(! 15;741.!brechas sociales! .4! 9/! ./9! <4&9! 0&.'4/9161.?!! @.'1.! (&2/7*+4/9&.!
.45*7'19&1.!./7/!.&!+/9./7461(R9!.4!.&!;(/6*+&!17!54.5/!'4&5;/!*91!revolución social!
8*&!71.!&.'1<474+&?!!@9!6&C494'421=!&7!5*96/!1219A1!9/!./7/!1!*91!&9/(5&!'(19.C/(51+4:9!
&+/9:54+1=! .49/! '15<4D9! ./+417!>! ;/73'4+1?!!^/7/! ;/6(&5/.! 49.'1*(1(! *9! 9*&2/! 64.&O/!
./.'&94<7&!! .4! 1C(/9'15/.! '/6/.! &.'/.! R5<4'/.! 6&! 519&(1! 49'&0(17?!! %1(1! &77/=! +/5/!
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Estamos ante la confluencia  de 3 grandes revoluciones:  la sostenible, la digital y la 4ª 

Revolución Industrial!

!

@.;&(/!8*&!&.'&!1('3+*7/!'&!G1>1!1>*616/!1!24.*174A1(!*9!5*96/!6/54916/!;/(!71.!C*&(A1.!
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Conclusión  

¡Ojalá vivas en tiempo interesantes! 
B9'40*1!51764+4:9!+G491!!
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