Hacia una “Economia de Klein” socialmente
inclusiva

Redisefiando una Economia Circular Exponencial

Jesus Linares
VP de Sostenibilidad y Economia Circular de ICLF

#La mejor forma de predecir el futuro es construyéndolo$!
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El problema

JEl futuro ya no es lo que era!
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Nos estamos cargando el'planeta &l hombre ha entrado como un elefante en una
cacharreria en el sistema climatico!
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Esta vez la causa de la extincion masiva somos nosotros jSomos el hombre meteorito!
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Solo tenemos 11 afios antes de que los efectos del cambio climatico sean ya
irreversibles
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La economia circular

#La basura es un invento humano.
La naturaleza no genera residuos”
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"La tumba se ha hecho mas grande que la cuna”
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140*(11"?Esquema simplificado de economia circular!

|
M5; Br4'11&9!711140*(11"I G1>1%911&.;4(17!49'&(&.19'&? @7! (&+4+716/1&.17115194C&.'1+4:916&
*91 C(1+1./2! @7! (&/(9/! &.! 5*+G/! 51.! &CA+489'&?! [/6/.! (&+/(615/.! &./.! &921.&.!
(&1(91<7&:/(17/.18*&1/<'&9315/.1170Z9!<&9I&CA+A/BA+/=1>18*&1./9\:(/;:4/.16&17/.]
113.&.16&719/('&!6&! @*(PYO112&A! (&+/046//9 |5*+G/151.1CR+47!6&! (&49'&0(1(11&9! 71!
(*&6116&!;(/6*++4:91>118*&!.&127289!6&.'491(1(1!&7154.5/1* /21N 419/1&.11.3=)(&+4+71(!
&.1+/5:74+16/=&.1G1>18*&!16&.+/5;/9&(17/.!;(/6*+/.1*.16/.18&9! *.151'&(41.1;(451.1
+/9.'4*>89'8.7! &+4+71(BATA=WZ(&! '/6/! .41 9/! & G19! 64.8016494+4175& TR
[(16*+'1.1;1(11/;'454A1(1&7";(/+&./71%/(1&.'/1 711&+/7/0311496*.'(417<1.161!&9!&7!64.&0/!
&.1'19145;/('19'&?M



El Laberinto del Minotauro

ISe tii mismo el cambio
que quieras ver en el mundo"#
$%&' ()

!

B('4+*7&5/.171.1;4&A1.18&P0(1919&!6&! 71!+/9.' (*++4:9!16&!*91! . 174abLifis del
Minotauro$'6&7!c15<4/\c745R'44/?

T1!(45&(1;4&A11&.&9+41716&!&.'&!*AAT&!&.17116&5/0(1C31?!1"419/1.&1&."1<474A11&.'1(315/.!
+/96&916/.! 1! *91&(,+9,#111) ** (*,H39' (% (! 45;/.4<7&! 6&! G1+&(! ./.'&94ABG1>!
JT*+4:91+*196A 711/<71+4:91+(&+&!6&! C/(51!10&/5D'(4+1!>17/.1 (&+*(./.164.;/94<7&.! 6 &!

C/G1! 1(4'5D'4HISh17'G*."k?! @7! G&+G/! &.! 8*&! G/>! &7! 5*96/! '4&9&! &7! 6/<7&! 6&! 71!
<71+4:9!18*&!'&941!1+*196/191+3?1T1! 7&216*(1! &.!1*91!! 8&BG/Y.18*&! +(&+&! 6&!
C/(51'&J;/9&9+417'G1."1!18*&! 1+1<1! *+*5<4&96/! C(&9'&! 1! .*.1;(/;4/.) (&.46*/.1".J4+/.11
HKL""19)1H)HL""8#1)*1=(23#(I!!

BC/(*9161589'&!711<*&FH&!4964.:89.1<BEAFA11&.18*&!>117/.16&5:0(1C/.1:(&64+&9!
*91:71'&1*I1688.' 1<474AAL+4:91./2R83" 1 401;&(./91ID<F=1&.16&+4RRPP!5477/9&.16&!
:&(./91.1;1(1! 711;/<71+4:9!5*06417!68D17!6&!.407/?!j911681712&.1./9!71.1+4*616&..7!
T/.1940/.1891*91+/9'&J'/110(3+/711./9! <(1A/.=154&9'(1.18*&! &9!*9! +/9'&J'/1*(<19/!./9!
</+1.18*&! 1745891 9&+&.4616&.18*&! .1'4.CA€&Y96/! 71!:/<71+4:9! (*(17! &540(1! 1!
+4*616&.! 1¥/5R'4+15&9'&! +/54&9A1! 1!'&9&(! 5&9/.! 940/.81 N# &7! F5&(/! 6&!
:&(./91.18%&1242891891&715*96/1891+4*616&.1G11.*;&(16/11171.18*&1242&9!&9! 8! +15;/?
C&+G1IB&ILP"UI71!:/<71+4:915%964171*(<1911>1! * &(L< LK 1&9! @*(/:11>IWL !
&955RRE.&0Z9!61'/.16&N(%8&1)C3%?" ('S 19+/5*96417"XUP61(16g44589'&1!7/.!
8*&!:(&+/94A19*Q1I2*& 7' 111714+ 15:/1+/5/1./7*+4:9=1./9171.1+4*616&.171.18*&19/.IFBT 21 (
6&! 7R, +9,#111)"" (* H39' (%(?1"41;(&.+49645/.16&!711'&+9/7/0311>12/72&5/.117!+15;/=171!
8'16(<(&'?(?'6&!+1(068.7!;719&'11&.'1(31!7454'161!11*0/3KPPIO&.16&:&(./9PIBI 71!
C&+G1IG1>IU?U"QI5477/98.16&);&(./91.1&91& 7! 7 19&/(TBEIEH XVHY *DIG 1 +&5/.!
+/9171.1(&."19'&IBC/("**9161589'&!9/!'&96(&5/.18*&! /51 (1*911/;+4:91'191(164+17!+/5/!
7116&!:(&.+4964(16&1711'&+9/7/0317!B71+/IH16645/.1711.1*(1+4:916&171!:/<71+4:9!
11" =1 711 4+%8.'4:91 &1 1G/(1! +/5/164.&01(!'&+9/7/0ZR(6& 31+/5/1 &.'(*+*(1(! &7!
4.'&5116&!;(/6*++4:91 >1+/9.*5/1;1(1! 64.&01(1*9! .4.'&51! &+/9:54+/! ./.'&9A<I7&(1!

'6/.21 1
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JSomos el hombre levadura que crece exponencialmente hasta acabar sucumbiendo a
nuestros propios residuos toxicos?

@.'19/.1+/96*+&!111711.80%9611:4&A116&7!(/5:&+1L8)AB/18*&1215/.111.&(1""r;= 1HL!

+*19'11'1 (‘11 +1<85/.1+161&(/91 I! %1(119174AL(1&.'1! +*& . YBQ! 519&(11 +*19'4'1'421!
68&<&5/.1G1<71(16&G31*()581>$'6(\T491(&. XU T1IG*&7711&+/7:04+11&.1¥914964+16/(!
6&7145:1+/115<489'1710&9&(16/!:/(171!6&51961! G*51911&9! (&71+4:9111 711 +1t 1+4616! 6&
*011(&04:916& &(549161!6&;(/6*+4(1>1(&0&9I&(1(1&. 1.1 (&+*(./.?1"&I546&I891G&+R(&1.1:/(!
G1<4'19'8=! *&.1 (&;(&.&9'1! 71! *&(CA+4&! 68! BHEBITLIBK,! & . 98&+&.1(41! /(!
G1<4'19'8110/11(1!.1'4.C1+&(1 *16&5196172! T1I G*& 7711 &+/7:04+1!&.1*01 AGRR&I6/ (! +

(1! 71! /.'&94<ATAB16! *&.1 546&! &7! 45;1+/1 6&! *9! 6&'&(54916/! C/(51! 6&! 2461! &9!
+/5:1(1+4:91+/91718'18(<(&'?(?'6&7!;719&'11:1 (11 * '&9'1(71?1)&.6&!*91:*9'/16&124."1!



07/<17!.&!G1!&.'4516111<4/+1;1+4616!6&7!;719&M&AL!;/(1G1<4'19'&+/9!61'/.16 &!

LPPKSG /I';,(49"XV! @7! +/9.*5/! 5&64/! &9! &.'&4.5/' 10/! &(1! 6&! L=U! N138t&!
9&+&.4'1(315/.1"=e!;719&'1.1"4&((1!;1(1!./.' &9&TF? >11G&5/.! . *<46/1 11"=U!;719&'1.!
'A&((E!>1a./7/''&9&5/.1*91;719&'1b! B+*15/.1 +/5/! .41 .40*4D(15/.!'&94&96/! (&+*(./.!
47454'16/.2'%&(/' UEIH(]) 3%) <*(%!, () \?!"41*91 &J'(1'&((&.'(&! 2494& (1! 11 24.4'1(9/.! .&!
8*&61(31! 1./5<(16/! 6&! +:5/' 0&.'4/915/.1 7/.! (&+*(./.! 6&7!;719&'1?! @7! (&.'/' 6&! 71.!
&.;&+48&.124&!1&9! &B*AT7A<(4/'&+/7:04+/?!-/./'(/.!.45;7&5&9'&!409/(15/.1&.'&! &8*474<(4/?!
NMI'[6/1&715*%96/1+/9.*54& (11+/5/1*91+4*61619/19/(' &15&(4+19/19&+&.4'1(31F/1.16&!
_1719&'1.1'4&(8\] "W@9'@.;101!19*&."(L!G*& 771! &+/7:04+11&.1L=Q!2&+&.151>/(18*&!
9*&.'(1!<4/4;1+4616]1%";(49'PWNIf!164+G/16&!/'(1!C/(51=K!9&+&.4'19!+1.4!e! &.;101.!
;1(11519'&9&(19*&.'(/'942&7!6&!12461!>!;/<71+4:9! 1+'JA&.PI'16/!5*>149'&(&.19'&!
6&!&.'&!&."*64/1&.18*&bése a lo que suele pensarse, el consumo de energia indirecta

mediante la adquisicion y uso de bienes de consumo es el gran factor responsable de la

huella energética [...] es decir, depende del consumidor final®SCII';(49'PVO&+/(6&5/.!

8*&! 711 &9&(031! 64(&+'1! &.! 71! &9& (031! AFQH&IBI&L! 9*&.'(/.! ;(/6*+'[.| E+/+GC&.=!
&7&¢46/5D.'4+/.=1&'+F=1154&9'(1.18*&!71!1&9&(031!4964(&+'1!.&! (&C4&(&!1!'/61!711+16&91!6&!
+/.'/.1&9&(0D'4+/.18*&!.&!&J'4&96&!6&.6&!;/(1'/611711+16&91!6&!;(/6*++4:91>1.*5494.'(/?!
].15/.15*+G/1 51.! &9&(031! 4964(&+'1! 6&! 7/' 8*&! ./5/.1 +/9.+4&9'&.?! %/(! &.'/! &.1'19!
45;/('19'&!";1(1!1 711 &+/9/5311+4(+*71(119174A1(1 71! G*&7711 &+/7:04+11>16&! +1(</9/16*(19'&!
'16/'&7'+4+7/16&1246116&!7/.1;(/6*+'1.?!

ddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddd!!

Se necesitan casi 3 espanas para mantener nuestro nivel de vida y poblacion actuales

A419].18%&615/.1.491&.'&16&15/5&9'/1%1)H(])3%)<* (%!, ()\=!1*08*&! .41%91:71915?1%1(1!
2&(7/=4015/.14/9.'(*>&96/1& 73 1)21)*()919, 1%'8"+ 2 (?7V1<&5/.18*&1711&54.4:916&/!

cf ,N117111'5/.C&(1!;(/6*+&!&7IQP 16&7!8&C&+'/1&9! & TFURIRII 7/<17!STA91(&."X1V!=!
>18%&1711898&(0311&.1711;4&A1151.145:/('19'&!6&!&.'&! (/5;8+ IB&RALIGE.(46/1 7&+'/(=!
'&1;719'&/1*91647851?!M510391'&!16&!&.*6419'&1&9!*01:4./16&IN&24TT1?1@.1:(49+4;4/16&!t*74/!
SI&I&."1. (& 1(196/+/914/5: 10&(/*91&J1589!C4917'Eab&!+489+41.15864/15<489'17&.bF!
[*14/5;10&(/!.&!C4g1!891&7114(&11+/964+4/916/1>11&164+&!
0@./1&.1*91G/(9/1;&(/1215/.1111;101(7/1;*&.1&.'15/.1+178&9'196/117!; 71982

) *61.1>164+&
L(1!.&(1+/G&(&9'&!68&<&(315/.11;101(7/1'/6/1&14(9/.1112424(1171+15;/1+/5/119'&.16&! 71!
(&2/7%+4:91496*.' (4177

|

BC/(*9161589'&=!&.'&! 647 SRI&I (&5/.1'4&9&! *91'&(+&(T*+4:971 %1 (1! &9'&96&(71!
(&(/'(140R5/9/.1 17! 10/ LPPP! +*196/! &7! :(/;306 6! &.'*64 164.'49'/. & +&91(4/.! 6&!
C**(/1 <1g/164.'49'1.1;/73' 4+ 11 (1 (&6&+4(171.1854.4/98.16&(42161.| 6&ETR 7! 10/!
L"PRS[BgMY%CC)&.+*<(4&(/BE&.:*D.16&+/((&(";/(/(6&9L6/(16/+8&91.16&!IC154741.16&!
5/6&7/.1 8*&17/.6/.1 ;1(R5&'(/.1+712&:1(11&'48*&'1(1*916& &(54916/!&.+&91(4/1&(1.41&.'1!
/(489'16/!111711&+/9/531!E&.+&91(4/.1'4;/|BF/11715&64/!15<4&9'& E&.+&91(4(@8!/!SF!
&0*96/! T*01(E.4! &7! & +&91(4/! &.'1! 07/<1TAALGHOERA! '4:/! "F! /! (&04/9174A16/!
E&.+&9L(4/.'4;/ILFLI+*1'(1;]. 4<4746168&.1.&15*&.'(191&91711]40*(1IL 21 T1.16/.1/;+4/9&..]
6&!7/.1&.%6419'8.1.&247719/.1 JIB.)E&T! & +&91(4/' 1+*17=107/<174A16/=!8*&! (4511 71!
&+/9/5311 > &.1 49'89.42/! &9! (&+*(./.} C:.47& KNE&.+&91(4/! 9/! 07/<174A16/! >! 9!
07/<174A16/=!:/(! &g&5;7/1 *9! 6&+(&+454&9'/ (*(LTF! +/((&../96&9! 11 7/.1 &J'(&5/.! 6&! 71!
6410/917!6&7!+*16(1612D(19!9/'4+411&.18%80! 7TTD66!6&.+*<(4& (/9! 8*&! &7!5/6&7/!

— . /VEO7/<174A16/=! /(4&9'16/! 1! 71! &+/9/531=! :&(/! <N1894+4:9! 1! 71.! &9&(031.!



(&9/21<7& . FI&54'&1+1.417/154.5/1 X821 @9!/'(1.;171<(1804.'&!*91 & +&91 (4/F&7 =!
+*>/1 &C&+'/1 &.1 A5471(1 17! &.+&NI{E (/! .49!'&9&(! 8*&! (&9*9+41 RBY+15&9'&! 17!
+(&+45489'! &+/84+/2! BG/(1! <489=!&.'&! & +&I LMY (1! *91! &2/7*46&7! 5/6&7/!
89&(D4+/=1*911'(19.4+4:9) G1+41! &9&(031.! PAT U 7128&! ;1(1! &77/1 &.1 +/9.&0*4(! *!
1<1(1'154&9'/16&7KP 1/({®F 16 116&!711&IR(07 1(\C/'/2/7'14+1=17/18*&!;*&6&1+/9.&0%4(!
*Q11* ' 4*+4:951.42116&17/.14/5<* '4<7& 1@ T&.1;/(1&9&@!./T1E!

@J'(L015&9'&1&.'&1: 749X 18 1+/9/+46/I1<R.4+15&9'&":/(17/.183:&('/.1+*196//(&175&9'&/!
6&<&(311/+*1(10(196&.1'4*71(&.217&(31!5*>164C3+471+/92&9+&(1117/.1+G49/.16&!16/;'1(1*9!
5/6&7/N \"=!:&(/1&.|C1+'4<7&!+/9289+&(7/.16&! 16/;'1(1&Z!:7 P11 (1A:9! &1 8*&q.!

&+&91(4/.1 B (&64+8&9! %9 5*06/! 5*+G/l 5 11 (4+! 8*&! 7/
&.+891(4/.15?)&IG&+BIH&. +&I1(4L /)):(8&64+&MG*96/1+/9FOKP 15 1.168490(8&../.!
:&(14R4'118*&! 8. +&91(AN)5 L1+&(+9/;1(11&7!+1./16&!7/.1:3&.16&.1((/7716/.=!>1*9]

UK'I5 11&9&71+1./16&!7/.1;:38.1&96&. 1((/77M%/(1&71+/9'(1(4/=19/1G1+&(19161!>1.&0*4(!

+/91 9*&. (/! & +&91(4/—.B.1 &! 7/1 51.1 +1(/=! +/5/! B&5*&.'(1! &7TTHILH""1) X, 1#%!
SN@Q-PQV?!1"419/1G1+&5/.?19RF15+96/1.&1&J;/96(31! 11*91D (646 L& (51989'&!6&!
1715&89/.1&7'K 16&71%ms!07/<17=!:*64&96/117+19A1(1&7!LP ?!
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140*(1'L?Yabla de escenarios del IPCC!

[&9&5/.! /(19! *Q1: 719771516/ . /1STA91(&."X1V!;1(11711'(19.4+4:9!189&(0D14+1?'@
<1.16/1&91*91'(BO0*7/1+/91e12D ('4+&.1+712&KI1G/((/='&CA+4&9+411>189&(031.1745:41.21)4+G/!
+/91*01&g&S5; 7/?N 44898 %918 7 &+'(/6/5D.'4+/=19/18.198+&.1(4/8*&17/!1; DOIB: &K

o T/*.&\.I7/1+*196/\G101ICIMELG/((/F!

o N&116&117'/1(89645489'=":/(1&g&5;7/I'4;/\BIE&CA+489+4118&9&(0D'4+1F!



o T/ 174589'&.! +/9! &T&+'(4+4616! ;(/2&94&IBHHER.(&9/21R..! E&I&(031.!
745:41.F

140*(1'e?Los tres vértices del modelo AIT!

|

-&+&.4'15/.1; /(1'19' 1*9119*&21! C/(51!6&! (&71+4/91(9/.1+/9! 711 &3&MJ12D.! 6&7!
1G/((/471'&CA4+489+411>1C*&9'&.1&9&(0D'4+1.1"PP"1(&9/21<7&7?!j9!&J+&7&9'&! +/5;&964/'6 &!!
J73'4+1.1(&+/5&96161.1;1(1!G1+&(1(&174616!&.'111'(19.4+4:91&+/7:04+1!&.'"R9I!&J;*&.'1.1&9!
&7' 49C/(5&FE#kcenario, politicas y directrices para la transicion energética” 6&! 71!
B3%?(&">%)E%1=(8*19!S]j@q" X!

I

)&9'(/1 68! 71! &9&(031.1 (&9/21<1&1! C/'/2/7'14+11 &1 711 g/>116&! 711 +/(/91?! @7! /7! &.1 71!
89&(031!58g/(164. (4<*46118*&1&JIA4.'&=1:*& 177&01111+1.41'/6/.17/.' &g16/.1>19/1:1. 11C1+*(1!
-(1&77/2'T11.&0*96110(191289'1g11&.1. ¥IC41<474616719%; 19&7C//2/7'14+/1&.1711Z94+11C/(51!
& 'R'4+1! 8*&! +H9&! &7! G/5<(&! 6&! 0&9&(1(! &7&+'(4+4616! E9/! '4&9&! :1('&.1 5:247&.=! &.!
((R+'4+1589'&*911#:486(1$!8*&1171.&(147*54916 1!, (/6*+&I&T &+ (4+4616F1%/(1&./IG 1> 19&7&..!
&91.1'D74'&.1C*9+4/9196/16*(19'&16D+161.1.49!18*&19164&!G 1>11'8946/18*&!. *<4(1111((&071(7/.?!
00/(1.4C*&(1/+/=1 *1;(&+4/'G1!+136/18J:/989+417589'&=!6&! G&+G/KEM R/ .!
Z7'45/.1"P110/.2!@9'@.;101!1>11G&5/.1;1.16/1&7:*9'/16&!; 1 (4616! 6 & K& B)EE" , ] $F!
11:1(4(16&71+*171711&9&(0311./71(IC//2/7'14+11&.151.1<1(1'118*&I711+/9289+4/91721-/|G1+&9!
CL7'1! *<2&9+4/9&.=1.49/12/7%9'16!;/73'4+1! > C1+474616!165494.'(1'4211:1(1!;(/;4+41(1*91!
1¥D9'4+1! (&2/7*+4:9! (&9/21<7&! &9! @ IBPLPHE. /! 8*&! 9&+8&.4'15/.1 492&('4(! &9!
49C(1&.'(*+'*(1! &7TD+YBER6&.! 49'&74089'&.=! ;*9'/.1 6&! +1(01=! & +F=!:&(/! : YA &7 7!
9&+8&.4'15/.1(&+/(61(18*&.;:101&9&5/.1 1<*9619'&.1 (&+*(./. (89/21<7&.|E./T=124&9'/=!
<4/51.1=22FII>1/+/:&'(: 78&/?1)&IGE&AM/E5/. ¥91/'1716&EU%e_P15477/9&.168!8%@!

45;/('1(! GAB(/+1(<*(/.) &9! &7 +/9g*9'/! 6&! LA'T 8*&! 1C&+'1! &9/(5&589'&! 11 9&
8(*(%I)?N)<($19!% 49&+/"VPV

|

T1!8&9&(031.!(&9/21<7&.1&.171!:1('&6&7!7&:91&9! 71!./7*+4:91 6 & 7B (1&5189! 71!
&0%9611:48A111(11.174(16&7171<&(49'/16& 71549/ 1*(/'&.' 15<4D916&1&J (&5161145;/('19+417!
A&I'(1'116&!7&4/9/5311+4(+*7 HA67)'(1'161!89!&7!1;1('16/119'&(BR61(1!&77/!G1+&!C17'1!
'&+9/7/031=!;&(/19/1+*178*4&(1'&+9/TORIRA+9/7/031!;*&6&!.&(24(}; 1(1! 1+&7&(1(1'19'/!



711&+/9/5311+4(+*T4(5/1:1(118J;1964(1711749&1721j9115*&.'(116&"'&+9/7/031117!.8(24+4/!
6&!*91517!64.8&0&.1 711891+1981%8' () <#1$#(" " (?(16&7! 5/6&7/! 1+'*17! 6&! 499/21+4:9!
(R;461?1%/(1&9&5;7/=1&.'& C&I:589/!;(/2/+1!8*&) &7 +4+7/16&! (896 4G4RSz #e
cycle$F!6&19*&.'(/.15:247&.) . &1! 5*+G/15&9/(1 8*&! ¥ +4+7/1 6&! 2461! Zife7 tiedteSF=!
0&9&(196/! *91! O(19419'4616! 6&! (&.46*.2! -/! ./7/! 9&+&.4'15/.! '&+9/7/031=! .49/!
'&+9/7/031.1745:4184 (%_, 18HS!B /P

dddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddidddddd
La tecnologia puede servir para acelerar tanto la economia circular como para
expandir la lineal!

BC/(*9161589'&=!&."15/.! &9! 7/.1 17</(&.! 6&! 71! +*1('1! (&2/7*+4:91 496*.'(417! 8*&! '4&9&!
+/5/15/'/(1&7!6&.1((/77/16&! 71.I'&+9/7/031.1&J;/989+417&.=1 +/5/ :*6&! 1;(8&96&(1&9! 71!
AQO*T1(4'>! [9428&(ABKRF! +(&16R9! M74+/9! M177&>ID1$)>! 710-X—):1(1!
C154741(4AL1(11171) /+4&616!+/91&.'&!'4;/1 6&!' &HYZITIAD64. "e\PI T1.'&+9/7/031.1
&J:/98&9+417&.1./9171.18*@51(161.18&9! 711 7&>1 6& h//(&! > 1 +/(/71(4/=1 711 7&>16&17/.!
(&964548&9'.! 1+&7&(16/.! GR(]) A3#IS!™) SI*(AI&4TPNEGE.1((/7719! *9! C*&(&!
+(&+45489'/181;/989+ A DR15&18.:/9&('&1*01&Y&S: 7/=18*&(46/17&+'/(=16&171!:/'&9+4116&!
711&J;/989+4174616?1°41615/.1eP!:1./.1749&17&.=16&!*915&'(/1+1611*9/=1171C4917!G1<(&5/.!
(&+/((46/!€P!5&(1.2! @9!+15<4/=!.417/41/91&J;/989+417& I E"I5&'(/=!L=_=W="Q=2?F!17!
C491716&!7/.1eP:1./1G1<(&B/16/ILK! 2&+8&.17112*& 7' 11 17! S*GBIED.14(1 11711 7*911>!
2/728&p! M5:785&9'&! 71! &J:/9&9+4174616! &.1 &J:7/.4212! @.'1! ;(/:4&616! &.! 17'15&9'&!
(&+/58961<7&16161171%(089+41!8*&IOBHIELALI7116&.+1(</94A1+4:916&17118+/9/5317!
06/(1+/9.40*489'§411'&+9/7/031.1745;41.18.J:/9&9+41B&AEL; 74+161.111 711 &+/9/531!
+A(+*71H6158(&+8&91&.:&+41711'&9+4:92! T7151BEI56 /) ()&.'&19*&2/1(*5</? |

|

La cuarta revolucion industrial

“Technology is a resource-liberating mechanism.
It can make the once scarce the now abundant.”
%&'&(1)4151964.!
!

TL+*1('11(&2/7*+4:91496* (417! . 1+*64(R! 7/.1 +45489'/.16&!1 9*&. (11 &+/9/531! 11'(12D.! 6&!
16&(/.1.)C*&(AL.164.(*'421.1 8*&1 1C&+'19! 64(&+'1589' BB IU! 9/1 71.1'&9&5/. &9!
++89'1=1+/((&5/.1&71(4&.0/168!64.& O 1 BEBR.*9!5*96/1/<./ 787!

%/(1/' (/' 716/=181B*&2/15*06/1&J;/989+41718*&1.&!:*&6&!1'4.<1(16&. 6] 11/9&1+91!
(&6&C494+4:9!:(/C*96116&!'/6/1&7!.4.'&51168! (&71+4/98.1&+/9:54+1.=1:/73'4+1 15! [+417&.7!
@.'15/.1 19'&1 %911 0(19! 5*'1+4:9! 6&7! +(&+454&9'/) &+/9:54+/1 8*&! 6&((4<1(R! :(49+4:4].!
C*9615&9'17&.! 8 +(8&315/.! C4(58589'&! &.'1<78+46/.1 6&<46/1 1! 71! +/9g*9+4:9! 6&! '(&..
0(196&.(8&2/7*+4/9&."'&+9/7:04+1.1.&+'/(417& KI7110&9D'4+1=1711919/'&+9/7/03LI>1711(/<:'4+1
EDQEI):/(1.*.1.4071.18&9!4907B@. /!;(/2/+1(11*91! .&(4&! 6&! 0(196&.1'(19.C/(51+4/9&..!
&+/9:54+1.2190&g&5;7/=";(/21+1(RI!:(/<1<7&5&9'&!&7!CA9!6&71649&(/!C3.4+/=171.I'48961.!
(&.&9+417&.=! 1 7/.1 2/719'&.1 &9! 7/.! 1%/5:24 BRI T&(E! U*(AI&ATPRIBE&SR.£71!
(&2/7*+4:916&17116404'1 7T4AL68/T1! 1*/51' 4A1:04 (/2/+1(R1&7!C49!6&7!'(1<1g/'17!>!

+/5/7/1 +/9/+&5/.=I>1:/(1'19'/1;(/C*961.1'(19.C/(51+4/9&.!.[+4178&.1>1;/73'4+2.



Topologia

;Un topologo es una persona incapaz
de distinguir una taza de un donut!
cG4.'&!I51'&5R'4+/

h1'&5R'4+15&9'&#1.1'(19.C/(51+4/9&.10&/5D'(4+1.1./915*>164.'49'1.11171.1'/;/745-1?!
AIB*A8(&1<&(1+*19/1'4&5:/'1(61.1&91241 g1 (16&!1*0!;*9'/1 11/ (+/924898&11'&96&(11171.!
[(458(1p! .41 8*4&(&.).174(16&!1*9! 71<&(49'/111 71! .8&0*96171)&! G&+G/=1&7!:719/16&7!5& (/! 6&!
h16(46!9/1'&! 61! 49C/(51+4:9!0&/5D'(4+1=!8*&!'&! &.1 &9! <*&91! 5&6ABLVE A 7S)/!
49C/(51+4:9V/:/7:04+1=18*&1&.17118*&'&); &(54'& 7780111158+ EHB&!/ (1!C/(51=!
7/.11+'*17&.151;116&!5&'(/1./91*9110(19!1: 74+1+4:F{4+116&!71!'/;/7/031?IN1.'11"Xe"!
&7!51;11 6&7! 5&'(/! 6&! 71! +4*616! 6&! T/96(&.! &(1! 0&/O(RCA+/! BN RIGB&+4(! *91!
(&;(/6*++4:91 11 & +171! 6&! 71! (&1746162! 1 %&(/! 1!'4!;1.19&(/! 9/!'&! 45;/("19! 7/.! 6&'177&..!
0&/5D'(4+/.=1.49/I'191./7/1. 1<&(1+*171&.1&7!/(6&9!6&! 71.1&.'1+4/9&.16&!+161!739&1!>16/96&!
G1>1+/98J4/98.1&9'(&&771.2!@.16&+4(=!"&!49'&(&. 11*O DA NAIT(112& (1+/5/1.174(!
6&7171<&(49'/16&7!5&'(/b!
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140*(1!_?Extracto del mapa topoldgico del metro de Londres!

T11'/;/7/0311 9.1 ;(/:/(+4/91  1*911 G&(5/.1=! 1<.'(1+1>1;/6&(/.1! 1917/031! *&.1 &.1 71!
+4&9+4118*81+/9.46&(11117/.1/<g&'/.19/16&.6&&7!;+0'/16&124.' 11+*19'4'1'42/=1+/5/'7/| G 1+&!

711 &+/9/531! 749817=" .49/! 6&.6&! &7! :*9'/1 6&! 24.'11 6&! 71.1 +*1746168&.! &..&+417&. 8*&! .&!
519'48&9&9!+*196/!.&!6/<71!>! &! (&™*&(+&! &7V RAZ/! +/9CA0*(1! 49! 8*&!1&7!/<g&!
495&(./1&9'D7!.&1(/5;17?

C/SNG&S5/.124. [=1711&. (*+*(116&! 7TH&I%1 " "2()&"#a3* (#1181 (164+175&9'&! 64CABRI&
9*&.'(/15/6&7/16&1&1%1 " "2(J' %] (11+*1771-/1.&1:*&6&+15<41 (16&+91I1Y/ (11+/91; 1 (+G&.!
/1(&'18%&.1:1(+4178 &.1*911'(19.C/(51+4:9! *< '19+4N{TB; 74+1! (8&64.&01(! &7! 5/6&7/=!
168*4(4(1/'(/1'4;16&) &."1<47461671)4+G/16&! /' (11 C/(51=145T 445 4/16&!'/:/7/031?



)&IG&+G/171!/;/7/03111'4&96&!C*9615&9'175&9'&!11711+/9&+'42461616&17/.1/<g&'[.=117140*17!
8+&1711&+/9311+4(+*71(?!

Pasar de la economia lineal a la circular implica un cambio de topologia

Las tecnologias exponenciales y la economia de Moebius

#En época de crisis, la imaginacion
es mas importante que el intelecto$?
B7<&('"'@49.'&497!
!

A4 781 1O1645/.1 11 711 &+/9/531! +4(+*71(! 71! ((19.C/(51Y719(&R/7*+4:9! 6&! 71.!
'€+9/7/031.1 &J;/989+417TE.Z! .4.'&51! 168*4&(&! 91! &.'(*+™*(1!'/;/7:04+11'/61231151.1
+/5;7&g1?! %1(1! (&;(&.8&9'1(1 &.'1! &.'(*+*(1! +/9.46&(&5/.! 71! .40*4&9'&! 1917/031?! A4
(&174A15/.1 ¥0r 15<4/1 6&1:/7 | 03! ./<(&! &7! +3(+*7/=1;/6&5/.! 0&I&ER(L! #&'%, () 1)
C118'398 D1477&("PP61('15/.16&!*911+49'116&!5*O&+1?1[4&9&!6/.1</(6&.!>16/.1+1(1.!
*91149'€(91!;8&0161! 11 71! 5*0&+1! >1 /(1! &J'&(91?! ! ¢/('D5/.71! +/9! *9 1 UGEEI7 1! 1!
9*&.'(\<(LA/=!(/'&5/.1*911+1(1I"WPR!>12/72R5/.71111:&01(?!B+1<15/.168¢54(1*91!
+49'11682118'39))&..168+4(91! *:&(CA+4&19/1/(4&9'1<7&!8*&19/'489&16/.1+1(1.1.49/1%91 7!
)&1&.'11519& (11891 71!+49'1(B&IS'39))+/5/).&!;*&6&! 1;(&+41(1&9! 711]40%DE7!;719/!
49'&(9/1>18.'&(9/1./91&7154.5/P1! ./711G/(540118*&!(&+/((4&(116&511+/9'49%11:/(!
711.%:&(C4+4&16&*911+49T118&139!1+1<IR(&+/((4&96/171.16/.1+1(1B&! 7115*0&8*& (1!
+/917118*&1&.'1<11C/(51BU&5/.18*&1 711+/98+'424616!&9'(&! 7115*0&8*&(1!>1711+49'116&/!
C118'39! &.! '/'17589'&! 64.'49'1=! :/(1 7/! 8*&! 9/! /9! '/;/7:04+15Q'&! &8*4217&9'&.7!!
0%/6&5/.1*.1(18."111917/031!;1(116&C494(1 711 95R2BE *2()? 1) C1!18' 39S ECF!+/5/!
7119&+&.1(41! ;1(1! &.'1<ATARDA:O! 6&! &.'/.! 6/.1 9%&2/.1 & +&9I1(4/.! 64.(%;'42/.p! 71!
&+/9/531! +4(+*71(! > 71.1 '&+9/7/031.! &J;/98&9+417&.?! @9! &7! 19'&(4/(! &.8*&51! 7/.! 6.
5/6&7/.1G1<4'1<191&9VBL I+ 1(1.164.*9'1.16&17 1 1#+49' 1S ERBP1® 9!&.719*&2/1&.8*&5 1!
7/.16/.1 5/6&7/.1 &.'R9! 49'&0(16! 6&! C/(51!
+/9'49%11&9!71154.5118&+/9/531K!71!&+/9/531!
6&C118'397

140*(1k?La cinta de Moebius!




La economia de Klein

La imaginacion es la unica arma
en la guerra contra la realidad.

B74+41!&9!1&7'%13.16&!71.1h1(124771.?!
T&I4.1c1((/77)

)

j911+49'1685*0&+19/(517!;*&6&8.J'&9I6&( &1 (11+/9.' (*4(1*91+47496(/!>)./<(&!D7!*91!
</'&771?! Ml G1+&5/.1 7/! 54.5/! '/5196/! +/5/! :719'47711 494+417! 71! +49'1! 6&!
C118'39)0&9&(15/.1*9181, 1*()21) A1) Sh477&("PN&:;(&.89'1611&9!71!]40CR1jO1!
+49'119/(5171'489& 6 6&.1>16/.1;719/.?)] 911+49'116&!118'39)'489816/.1</(6&.!>1*9
J711;719/?1j 911</'&77116@A1'%)9/1'48983490Z9!</(6&!*01./7/::719/ 21 @9!71!</'&771!6&!
A1'%)9/18.4.'&1689'(/'>IC*&(1=19/1'4&9&149'&(4/(19418.3 &(4/(?V™*.IC(/9'&(1.19/1.&;1(19=!.49)/!
8*&1*9&D1%/6&5/.149'89'1(1 77&91(! 6&! 738*46/1*91! </ &ATMYBE(/1 9/ 1(1(&5/.!
G1.'1177&91(1&71*942&(./?

T1!19*&21164589.4:91 8*&!*.15/.1:1(1! 0&9&(1(! *O1! &+/9/531IA&IN%)1! ;1('4(! 6&! *91!
&+/9/53116&C 118'30)&..1 7 1%8*39">%) 918" (*:! @9! &7! +/(1A:916&7164.80/! 6&! 711 &+/9/531!
+HA(+HTUS6T)71'&1+/5/1; 1(R5&'(//C*9615&9'171 819, 1%'8™ (2?2 @9!&7!6&!1 711&+/9/531!
6&! C118'39E5C7)71.18*1 (%, 1&H) 1;<1%1%8" (*191>! &9! &7! +1./! 6&! 71! &+/9/531! 6&!
AR AT 71149+7+.4:91 [+4177

140*(1!QRLa economia sostenible de Klein para un mundo inclusivo sin fronteras



@.'15/.119'&!171!+/9C7*894681e! 0(196&.! (&2/7*+4/IETK /' &94<T&=17116404'17!>171! V!
Q&2/7*+4:9! MO6*. (AT #+/74.4:9%-/977&2L/(! *! ;(/;41) 91*(17&A1L! &7! (4&.0/! 6&!
0&9&(1(! 15;7418#18H(9) 918" (*19! .4! 9/! /9! <4&9! 0&.'4/916117D."1.! (&2/7*+4/9&.!
A5*7'19&1.1./7/1.&1+/9./7461(RO!.41.&);(/6*+&! 17154 . BIB5:; /1911 #1=1+38">) 918" (*!
8*&!171.1&.'1<47 4@ 68&CA94'421=1&715*96/11219A119/!./7/111*911&9/(5&!"(19.C/(51+4:9!
&+/9:54+1=.49/1'15<4DO! .[+417!>1 ;/73UWFAIPY6(&5/.1 49.'1%(1(1 *9! 9*&2/! 64.&O/!
1.8&94<78& .4 1C(/9'15/.! '16/.! &.'/.1 R5<4'/. 6&! 519&(1! 49'&0(1TM%1(1! &77/=! +/5/!
8J:/985/.1&9!&.'&!11(3*7/=1G1+&9!C17'119/1.:7/1*91=! AOA@EKA4/.16&Y;/7 | 03P
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Estamos ante la confluencia de 3 grandes revoluciones: la sostenible, la digital y la 4
Revolucion Industrial

@.;&('8*&!&.'&!I1('3+*7/'&!IG1>111>*6 1643 127 44*915%96/16/54916/!;/(171.!IC*&(AL.!
6&!71.I'&+9/7/031.1745;41.1&J;/9&9+417&.?1]915*96/!/(0194A16/!1&9!+4+7/.1(&0&9&(1'42/.!
1.'894<7&. =1 &(/1.1<(&!'16/=1*915*96/!./+4175&9'&!49+7* 4AI3*96/1+*>1.IC(/9'&(1.!
9/1.&;1(&9!.49/18*&!*919@.'&!&.1&715*96/!I6&!V&lI%1" "2()? 1) A*1"%:!



Conclusion

jOjala vivas en tiempo interesantes!

B9'40*1!51764+4:9!+G491!
[

M4245/.! &9!'4&5;/.! 49'€&(&.19'&.?! @7! +15<4/! 6&! 5/6&7/! &.! 45;&(1'42/?! -/.! &.'15/.!
g*0196/!71!+/9'49*4616!6&!71!2461!1&9! 71'4&((1V'17!>1+/5/1711+/9/+&5/.?'N1.'117/.1940]/.!
G191.1746/111711+177&=11789'16/.1:/(1711g/2 & P EWH3%S 1#$=":1(11;(&0*9'1 (111 *!
51>/(&.'"Hpero qué estdis haciendol'BC/('*91615&9'&!&J4.'&! .[7*+4:9!>1*91:719=1;&(/!
6&<&5/.11+*1((R;46/?1"/(51.;1(&!6&!7110&9&(1+4:9'<4.10(1!8*&!"4&9&!8*&!;(/'L0/94AL(!
&.'&IH+15<4/21M4Y: 1 1 (154(1(11Y'('716/18*4AR!170Z018.194&'/ &) (&0*9'1 (L9":/(8*&!
9/'G4+418161211/<.'19'&=! 711./.'&94<4746 261 11&+/9/5311#+1(<:9!C(RA&K!!./ 7/1*9!
+/5;(/54./1  DA+1+/9171.10&9&(1+4/9&.1C**(1.!. 49PFA+ B19&(16&!8&24'1(1&T1+/71:./!
6&7!.4.'&511?!

B12&+&.171.14(4.4.1&9'(1019*9110(19Y;/(*946 1828D 15<4D9!&7!+1./?' @GR4 C (19!
711;/('*94616!&+/9:54+111./4416111171!6&.+1(</94A1+4:916&!71!1&+/9/531!6&!18*3!17!LPKkP!
&9r9112&9'191! 6&! &9'(&! WP! >I L_P!'(477/9&.! 6&! 6:71(&.?! [/6/! *9! (&'/! ;1(1! 9*&.'(/.!
&5;(&96&6/(&.1;(&.'1.1116&.1((/771("'&+9/7/031454L.?159< (a('&.'R!&91*911&924641<7&!

[ 4+4:91&./(1'D04+11:1(11746&(1(1&.'8&! +15<4/21]/(511 1G/(1:1('&!6&7!0(*:/'6&! 15<4+4:9!
+745R'4+1=!;/.&&!1<*9619'&!(&+*(./.1(&9/21<7 &.=1*91+4&('/"'&Q46/1496*.'(417!&9&T7!.&+'/(=!>]
F&O6&IL+*1(1+/5/1&9+712&!16&*94:9(&B5D(4+1!1T1'491!1>1@*(/14&9'/1+/5/1&.;10/7!
8*&!&.'15/.124248&96/'*9!5/5&9'/! G4.":(4+/'47*.4/919'&8! 9*&.'(1! +/924++D!+/5/!
;13.1>19*&.'(11C/('17&AL16&; & FB&T!18*&!121>15/.1;/(16&719'& &7 196/&YG/(4A/9'&=!/!
8*&6&5/.1(&7&016/.!*9112&ARI1T;&7/": 916 &! +/71"M& 7/ 6 &+4 (! 8*&Adsta reunir dos
espaiioles para encontrar tres opiniones distintas$?'"491&5<1(0/'1G/(1!6&<&5/.1*94(9/.!
1(11&9+1(1(/g*9'/.1&7ICH+) B 1((/771(19%&21.V&+9/7/031 (&71'421 58 IBR-IEG/(1!
<489=15<41(! 7/.! +/5;/( 154&9'/.! G*519/.=! +15<41(! 71.! 49.'4*+4/9&.=! 6&.1C41(! 71!
'(164+4:9!47!:/6&(K..16/96&!.&!&9+*&9'(11&712& (616 & (PY&E.'19'&=! &'112&A.4&9'/!
1!*91;1316&+4646/1111C(/9'1(";[@54.5/!.*16&.'49/?'@.19*&.'(/'5/5&9'/? |

|

%I I(NNT716/=19*&.'(/';1;& 7! +/5/! &*(/;&/.) &.1 6/<7&5&9'&! 45;/('19'&?I53#1< (1 6&<&!
746&(1&.'&!;(/+&./111942&7!5*96447<(&!'/6/' &9 &716&.1((/77/'6&!mw)w4=I8*&!;&(54'1!
8*&!71.1./7*+4/9&.!./.'&94<7&.1.&19!"1 5<4DHT.!<1(1'1.7M&C494'4215&9'&=!&7!5*96/!
98+&.4'1IE1@*(/;1 218.985/.171154.4 91G4: (4+116&(&C/(AL(I>1+/9.'(*4(*911@*(/:118*&!
G1<7&!+/91*91! /7112/A!19'&! &7! 5*I1&!; 719'&& ! ./7T*+4/9&.! +/7&+'421.1 11 ;(/<7&51.!
07/<17&84&!G1<7&!&9!9/5<(&!6& 7! 1PD&

[*2&1&7!G/9/(16&!+/5;1('4(1& +&91(4/1+/91f<1511&7110/1:1.16/18&9'h16(46! Sf<151"WV?!
Y*&6D!45;(&.4/916/1+*196/!19/.1162&('31!18*&1&/<7&5116&7!+15<4/1+7A5RHAK.1*9!
(I<7&51!'&+9/7:04+/p!LI'&!'/6/1*9!;(/<7&51!5/(17="*9!;(/<7&51!6&!217/(&L(&/!
A49+&(1589'8*&!'191 49&C4+489'&! &.1 71! +489+41! .49! +/9+48&9+41=! +/5/' 71! +/9+4&9+41! .4
+489+41?2N 76 &7V 1<BRTANL9'(&! 71.16/.1.176(R!*91!'(19.4+4:9!&+/7:04+1!8*&!;&(54'1!
+/9.'(*4(1*9!9*&2/15%96/ ?\@.'&!&.!&7!/<g&'42/! G&ATB#191) C3%?' (*)bENI3%?(#) 1¥)
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