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Adios a los motores de combustion a
partir del 1 de enero de 2035

La Comision de Medio Ambiente de la UE acaba de aprobar el fin de la venta los coches con
combustible cinco anos antes de Lo previsto.
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cPor que se esta produciendo

una migracion de la movilidad

hacia el vehiculo electrico?
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Principales argumentos:

Agotamiento del petroleo
Cambio climatico
Contaminacion ambiental
Mayor eficiencia global

Uso de los recursos renovables

Independencia energética
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¢Alguna mas?
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En Europa hay aproximadamente un
automovil por cada dos habitantes
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El automovil y el petroleo
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Y Who supplies Europe’s oil?

8 of the top 10 oil suppliers are non-European companies

25%
Russia is the main EU supplier of crude oil, natural gas and solid fossil fuels

In 2020, almost three quarters of the extra-EU crude oil imports came from Russia (29 %), the United States

20% (9 %), Norway (8 %), Saudi Arabia and the United Kingdom (both 7 %) as well as Kazakhstan and Nigeria (both
6 %). A similar analysis shows that over three quarters of the EU's imports of natural gas came from Russia
(43 %), Norway (21 %), Algeria (8 %) and Qatar (5 %), while more than half of solid fossil fuel (mostly coal)
imports originated from Russia (54 %), followed by the United States (16 %) and Australia (14 %).
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Problemas relacionados con el
calentamiento global (CO2)

EVOLUCION DE LAS EMISIONES DE C02
En gigatoneladas

40

En 2040 0 2055
las emisiones de
CO, deberian
reducirse a
cero para que el
calentamiento
no supere 1 5°

2040 2055
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EVOLUCION DE LAS TEMPERATURAS

Variacion respecto alas temperaturas de 1850, en grados

Temperatura media mensual = Temperatura mediaanual

El calentamiento causado
por el hombre esta ya en
un grado.

Silas emisiones se
mantienen al ritmo
actual, en 2040 el
aumento de la
temperatura sera
de un 1,5° respecto
a los niveles
preindustriales.

2040

Fuenta: IFCG.
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se necesita una economia libre de

carbono
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Ya tenemos una economia gverde?
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Economia Verde o economia mi ltico or?

« Eolica >Imanes permanentes Nd, Dy, Pr, Smy Co
 Fotovoltaica - In, Te, Ga, Ge, As, Gd

- Lamparas de bajo consumo y pantallas : Y, Eu, Th, In,Sn
« Baterias 2 Ni, Mn, Co, Cd, La, Ce, Li

« Automoviles eléctricos > La, Imanes permanentes,
« Catalizadores - Pt, La, Ce

 Aleaciones de alta resistencia > Nb, Mo, Co, Ti
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Considered critical by European Commission

Considered critical by other studies*

Non critical

*Other studies:

Angerer DG, Marscheider-Weidemann F, Lillmann A, Erdmann
L, Scharp DM, Handke V, et al. Raw materials for emerging
technologies. A report commissioned by the German Federal
Ministry of Economics and Technology. 2009.

JOGMEC. The mineral resources policy of Japan. 2010.

APS Physics. Energy critical elements: Securing Materials for
Emerging Technologies. A report by the APS panel on public
affairs & the materials research society. 2011.

Resnick Institute. Critical materials for sustainable energy
applications. 2011.

DOE. Critical Materials Strategy. 2011.

UKERC. Materials availability for low-carbon technologies: an
assessment of the evidence. 2014.

European Commission. Critical raw materials for the EU. Report
of the Ad-hoc Working Group on defining critical raw materials.
2010.

Moss RL, Tzimas E, Kara H, Willis P, Kooroshy J. Critical Metals
in Strategic Energy Technologies. 2011. doi:10.2790/35600.
European Commission. Report on critical raw materials for the
EU. Report of the Ad hoc working group on defining critical raw
materials. 2014.

AvicenneENERGY. The worldwide battery market 2012-2025.
Report 2013;33:1-41.
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Materia primas en vehiculos
convencionales

. . o Source: SEAT 5.A. Current hatchback model. Interal IT systems.
Vehicle compositions / / Scientific review,
ICEV Diesel ICEV Petrol PHEV BEV ICEV Diesel ICEV Petrol || PHEV BEV ICEV Diesel ICEV Petrol PHEV BEV
Ag 10.19 19.47 28 29.80 Gd  0.0005 0.0005 0.17 0.1/ Pt 3.79 0.13 5.51 0
Al 61,103 78,343 141,370 200,000 Ge 0.0036 0.003 0.05 0.08 Rh 0.12 0.09 0.01 0
As 0.14 1.30 0 0 Hf 0.0027 0.008 0 0 Ru 0.012 0.013 0 0
Au 3.15 3.65 0.20 0.32 Hg 0.047 0.001 0 0 Sb 15.70 35.36 0 0
B 23.76 26.37 0 0 In 0.216 0.21 0.38 0.38 Se 0.013 0.02 0 0
Ba 832.55 177.66 0 0 Ir 0.018 0 0 0 Sm 0.21 0.33 2.32 315
Be 0.03 0.02 0 0 La 0.341 0.40 7.38 /.38 sn 208.53 234.61 0 0
Bi 8.81 8.84 0 0 Li 22.06 4.63 2,242 7,709 Sr 148.84 144.08 0 0
Cd 0.15 0.12 0 0 Mg 13,622 3,565 0 0 Ta 4.65 6.53 10.83 10.83
Ce 2.67 0.37 49.67 0.15 Mn 4,333 4,211 5968 5,530 Tb 0.01 0.02 13.62 26.93
Co 9.72 8.06 2,712 9,330 Mo 240.03 187.97 260 260 Te 0.20 0.18 0 0
Cr 5,041 5,066 6,510 6,031 Nb  154.20 145.57 426.30 426.30 Ti 241.41 536.41 0 0
Cu 15,584 15,376 59,166 150,000 Nd 23.71 18.84 552.79 749.30 A 92.81 86.62 852.61 790
Dy 0.19 0.48 13.81 18.73 Ni 1,590 2,993  16,049.57 55,724 W 9.24 3.17 0 0
Eu 0 0.0001 0.23 0.23 Pb 12,527 11,535 9,750 9,750 Y 0.07 0.13 0.41 041
Fe 701,095 653,524 806,140 746,945 Pd 1.99 1.84 0.94 0 Yb 0.0003 0.0002 0.08 0.16
Ga 0.27 0.27 0.81 1.12 Pr 0.066 0.08 51.48 98 n 6,614 6,502 0 0
r 12.50 78.42 0 0
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La actual tecnologia es omnivoral!ll!!

De |la era de hierro a |la era de |a tabla periddica

/ Electric and autonomous vehicles

/" 2000 Millions of vehicles in 2050*
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Adapted from: Achzet et al (2011)
Elements widely used in Energy Pathways
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UmversldadZa ragoza

¢ Qué hay detras del policromatismo?

Mas
materiales

Mas
descarbonizacion

Mas mineria

Mas emisiones

y

Mas energia
contaminacion
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Global material extraction in billion tons, 1900-2005

Ores and industrial minerals
@ Fossil energy carriers
® Construction minerals

Material extraction ® Biomass GDP
Billion tons ® GDP trillion (10"?) international dollars
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0 0
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Gingrich, S.; Eisenmenger, N.; Erb, K.H.; Haberl, H.; Fischer-Kowalski, M. Growth in global materials use, GDP and population during the 20th century. Ecological Economics 2009, 68, 2696-2705.

Produccion de cobre se duplica cada 25 afios

v

TREASURE

tr reproiect This Project has received funding from European Union’s Horizon 2020
Www.lreasureproject.eu research and innovation programme under grant agreement No 101003587


https://www.treasureproject.eu/

LA TRANSICION ENERGETICA. DEL PETROLEO A LOS MATERIALES - P —
CRITICOS: POSIBILIDADES MATERIALES ANTE LOS PLANES DE ( Sy ~ncE

TRANSICION ENERGETICA

Poblacion (miles de mil lones)
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El agotamiento de los yacimientos mas sencillos aumenta los
costes energeéticos de extraccion de forma exponencial
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Aumento del consumo de energia asociado a la mineria - proyecciones
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Fuente: Valero et al. (2018). Global material requirements for the energy transition. An exergy flow analysis of decarbonization pathways Energy.

159:1175-1184

This Project has received funding from European Union’s Horizon 2020

www.treasureproject.eu research and innovation programme under grant agreement No 101003587

TREASURE


https://www.treasureproject.eu/

LA TRANSICION ENERGETICA. DEL PETROLEO A LOS MATERIALES

CRITICOS: POSIBILIDADES MATERIALES ANTE LOS PLANES DE 0 I E E E ( ‘, CIRCE
TRANSICION ENERGETICA

UniversidadZaragoza

Figure A: Results of the 2023 EU criticality assessment?
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¢Qué determina que un
material sea critico?

Que su suministro sea limitado (ya sea por escasez, existencia de pocos
yacimientos en el mundo, usos...)

Que sea dificil de sustituir por otros (manteniendo las mismas propiedades)

Que su precio sea volatil (precios cambiantes desaniman la inversion minera)

PV \ N
$

Que sea muy costoso (energética y econdmicamente) de extraer

* Etc.

Y%
L
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Criticidad de materiales: Europa

2017
2010 27 materias primas criticas
14 materias primas criticas (+ Ba, Hf, He, caucho, P, Sc, V)
(Sb, Be, Co, F, Ga, Ge, grafito, In,
Mg, Nb, PGM, REE, Ta, W)

Y en 2023....

2014

20 materias primas criticas
(+ B, Cr, roca fosfoérica,
magnesita, Si metal, coque)
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de Investigacion Mato

Materias primas criticas

para la UE

Main results of the 2023 criticality assessment

The following 34 raw materials are proposed for the CRM list 2023:

2023 Critical Raw Materials (new CRMs in italics)

aluminium/bauxite coking coal lithium

antimony feldspar LREE

arsenic fluorspar magnesium

baryte gallium manganese

beryllium germanium natural graphite

bismuth hafnium niobium

boron/borate helium PGM

cobalt HREE phosphate rock
copper*

phosphorus
scandium
silicon metal
strontium
tantalum
titanium metal
tungsten
vanadium
nickel*
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;. Qué son los materiales criticos?

A Country
P—
Supply risk dependent and
variable
Universal and objective (kJ)
>
Thermodynamic rarity Economic importance

Source: Calvo, G. (2017). Thermodynamic Approach to Evaluate the Criticality of Raw Materials
and Its Application through a Material Flow. Industrial Ecology. 2017.
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;. Qué son los materiales criticos?

* La Exergia de un sistema se puede definir de forma coloquial como la utilidad de un sistema
por el hecho de tener unas condiciones diferentes a las del entorno que lo rodea. El hecho
de estar en desequilibrio con su entorno es lo que convierte en diferente, por tanto valioso
y util.

* Un depdsito mineral es por tanto un recurso natural con una elevada Exergia, porque tiene
una composicion quimica, cohesion y concentracion mayor que la de su entorno.

* El propio hecho de tener minerales concentrados en minas y no dispersos a través de la
corteza terrestre da idea del valor de los mismos, ya que ahorra enormes cantidades de
energia, que tendrian que ser empleadas para extraer y concentrar los minerales si hubiera
gue hacerlo desde estados de baja concentracion de un determinado mineral.

* A modo de ejemplo, se puede hacer un paralelismo con lo que sucede con el agua de mary
el agua dulce. En ambos casos se tiene agua, pero el hecho de tener una pureza mayor en el
caso del agua dulce es lo que la convierte en valiosa con respecto al agua del mar, al menos
en su utilidad para saciar la sed.
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;. Qué son los materiales criticos?

Rareza Termodinamica: Es la cantidad de Exergia necesaria para obtener un metal
desde un estado de minima concentracion de ese metal, hasta un estado en el cual
se tiene el metal puro para ser empleado en una aplicacion industrial, usando la
mejor tecnologia disponible. Permite cuantificar el valor de los metales desde un
punto de vista de la sostenibilidad de los recursos.

minima
Exergy cost (kiWh) concentracion
Metal Rareza Termodinamica (kJ/kg)
Mg 145,73 )
Mo 1.056,00 mina metal
refinado
Pd 2.870.013,09 e T~

concentracion =

v
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La rareza termodinamica

A
Thanatia
o~ -t
%— 2 Material no extraible
L § /
E S _
c - 2
= vsg | =
o 8™ @ Vertederos
£ W = (mineria urbana)
[« }] o (1))
2 5 | & v
N >
@ ® . .
= ® Minas Post-beneficio
(14 S (extraccién (Concentracion de la mena)
comercial)

—

Coste de la mina _| /
al mercado (Ep)

Ley del mineral

Xe Xm Xr
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Pero si todo se reciclal!!
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Las monedas si son circulares

La economia es espiral
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Se extrae mucho....pero se recicla muy poco.

Tasa de reciclado

H W < 1% B 25-50% He
- 10° = 50%

lIlBe HRELO : B C NO F Ne
10-25%

Na. .Si P S CIl Ar

K Ca ScTi V Cr .Fe ..Cu Zn Ga ..Se Br Kr
Rb Sr .Zr Nh.Tc Ru.Pd.Cd.Sn Sb. | Xe
Cs. Hf Ta.Re. ir Pt ...Pb Bi Po At Ru

Fr Ra Rf Db Sg Bh Hs Mt Ds Rg Cn Nh FI Mc Lv Ts Og
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No hay procesos especificos para reciclar los metales escasos de
un vehiculo

:Eﬁ: o gﬁfﬂ |

La mayoria de los metales terminan subciclados
formado escorias en los procesos de fundicion de
aceroy aluminio

l_JU ) l_llmJLaJL,laJL_J

Fracciones

Entrada Residuo: espumas, plasticos, textiles
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Composiciones medias de las fracciones

recicladas de un vehiculo

Fe Mn Al Nb Ti Cr Mo Cu
Acero 96.56 1.91% 0.08% 0.08% 0.10% 0.29% 0.28% 0.18%
%
Al Cr Cu Fe Mg Mn Ni Pb Sn Ti Zn
Aluminio 90.56 0.02% 1.36% 0.55% 0.34% 0.21% 0.07% 0.039 0.012 0.046 0.48%
% % % %
Cu Fe Zn Sn Al Mg Cr
Cobre 94.61 221% 1.13% 0.71% 0.44% 0.38% 0.12%
%

Las mezclas que se producen en los procesos de fabricaciony

reciclaje implica que el reciclaje requiere de recurso primario

(procedente de las minas).

v
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cDonde estan las operaciones especificas para
recuperar los metales de valor de un coche?
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Proceso de
reciclaje de coches

. -25 %
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cPor que?
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Articulo 8. Objetivos de preparacion para la reutilizacion, reciclado y valorizacion.

1. Los agentes econdmicos cumpliran, en el ambito de su actividad, los objetivos de
preparacion para la reutilizacion, reciclado y valorizacion siguientes: el porcentaje total de
preparacion para la reutilizacion y valorizacion sera al menos del 95 por 100 del peso
medio por vehiculo y afno, y el porcentaje total de preparacion para la reutilizacion y
reciclado sera al menos del 85 por 100 del peso medio por vehiculo v afo.

Apple Orange
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Open Public Consultation on the ELV Evaluation — Recommendations of 5RU, Germany

Open Public Consultation on the ELV Evaluation (Directive
2000/53/EC)

Recommendations of German Advisory Council on the Environment (SRU —
Sachverstdndigenrat fir Umweltfragen)

https://www.umweltrat.de/EN/home/home node.html

Contact persons: Kristine Sperlich, kristine.sperlich{@campus.tu-berlin.de

Mechthild Baron, mechthild.baron@umweltrat.de

21% pof October 2019

The following are SRU recommendations on the revision of the End-of-Life Vehicles Directive
2000/53/EC with regard to the aspects:

1) Reguirements for treatment/recycling,
2) Requirements for electric vehicles.

1) Requirements for treatment/recycling

a) Definition of recycling

The definition of recycling in the ELV-Directive allows to include backfilling. This was already in
contrary of the recycling definition of Waste Framework Directive 2008/98/EU and is also not in line
with the recycling definition of Waste Framework Directive EU 2018/851. We would like to
emphasize that the recycling target should not be turned into a target for material recovery including
backfilling. If there is evidence that the current recycling target cannot be reached with recycling
only, the target should be amended.

b) Mass related recycling targets

Mass related recycling targets result in only those materials being recycled within the recycling rate
for which the greatest economic benefit is achieved. Thus, recycling targets should be differentiated
according to materials in order to encourage recycling of all or specific materials. Therefore, we
propose to specify the recycling target by supplement it with a target specifically for the recycling of
plastics, i.e. “20 kg of plastics per vehicle have to be separated and send to recycling” (UBA
(Umweltbundesamt) 2016). Only if it can be proven that there are no pollutant-free plastics
contained, there can be an exemption from this requirement.

Esto tiene que
cambiar!!!

Resources, Conservation & Recycling 136 (2018) 24-32

Contents lists available at ScienceDirect

Resources, Conservation & Recycling

journal homepage: www.elsevier.com/locate/resconrec

Full length article
Downcycling in automobile recycling process: A thermodynamic assessment | )

Abel Ortego™”, Alicia Valero?, Antonio Valero®, Marta Iglesias®

“ CIRCE - Research Centre for Energy Resources and Consumption, Spain
© CIRCE - Universidad de Zaragoza, Spain
©SEAT, S.A., Spain

Ortego, A., Valero, A., Valero, A. and Iglesias, M. (2018): Downcycling in automobile recycling
process: A thermodynamic assessment. Resources, Conservation and Recycling 136, p. 24-32.
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cHacia donde vamos con la
electrificacion de los

vehiculos?
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Vehiculos que necesitan materias primas
mucho mas escasas

Vehicle components From Thermodynamic Rarity:

400 1.350
350 1.200 a\ ICEV

1.050
300 PHEV-Li:ion
250

ICEVx1.4
3 200 e 750 M) ®
600

150 PHEV-NiMH

—

100
300 ICEVx2
i @ @
H R B l ?
0 0
ICEV PHEV - PHEV - ICEV PHEV - PHEV -
Lizion NiMH Lizion NiMH
- Body I:I Powertrain |:| Electrical and Electronics |:| Battery . .
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Vehiculos que necesitan materias primas
mucho mas escasas

Europa intenta desligarse de las materias
primas chinas

.9. Por Marcos Crespo (8 20v06/2022 [Z] 6 comentarios
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Contents lists available at ScienceDirect

Renewable and Sustainable Energy Reviews

journal homepage: www.elsevier.com/locate/rser

Material bottlenecks in the future development of green technologies )
Alicia Valero™*, Antonio Valero”, Guiomar Calvo”, Abel Ortego™ —

" CIRCE — Cenire of Reseanch for Energy Resounces and Consumpiion, Spain
b Universidad de Zorapoza, Spain

ARTICLE INFO ABSTRACT

Keywords: Decarbonizing world economies implies the deployment of “green technologies”, meaning a renovation of the
Critical raw materialk energy sector towards using renewable sources and zero emission transport technologies. This renovation will
Green technologies require huge amounts of raw materials, some of them with high supply risks. To assess such risks a new
ﬁ;n;uah]e—:. methodology is proposed, identifying possible bottlenecks of future demand versus geological availability. This
. Ilg:'ﬁrisk has been applied to the world development of wind power, solar photovoltaic, solar thermal power and pas-
Recpjl:ding senger electric vehicles for the 2016-2050 time period under a business as usual scenario considering the impact
Hubbert peak on 31 different raw materials. As a result, 13 elements were identified to have very high or high risk, meaning

that these could generate bottlenecks in the future: cadmium, chromium, cobalt, copper, gallium, indium, li-
thium, manganese, nickel, silver, tellurum, tin and zine, Telludum, which is mostly demanded to manufacture
solar photovoltaic cells, presents the highest risk. To overcome these constraints, measures consisting on im-
proving recycling rates from 0.1% to 4.6% per year could avoid material shortages or restrictions in green
technologies. For instance, lithivm recycling rate should increase from 1% to 4.8% in 2050, This study aims to
serve as a guideline for developing eco-design and recycling strategies.
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Pico de maxima . ..
Metal R2 ., Posible problema de abastecimiento
produccion

Se 0.83 2008 2016-2032

Ni 0.95 2033 2027-2029

Dy 0.95 2219 2029-2034

Co 0.90 2142 2030-beyond 2050

Ag 0.71 2025 2031-2042

Ta 0.83 2039 2033-2050

Nd 0.96 2105 2034-2041

Te 0.46 2065 2035-beyond 2050

Mo 0.94 2030 2038-2042
Mn 0.84 2030 2038-2050

In 0.98 2032 2041

Li 0.92 2037 2042-2045

Sn 0.71 2086 2042-beyond 2050

La demanda de 2016-2050 podria ser
mayor que las reservas para:

Ag, Cd, Co, Cr, Cu, Ga, In,
Li, Mn, Ni, Pb, Pt, Te, Zn
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El pico de los minerales- Recursos
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Source: A. Valero and A. Valero (2014) . Thanatia: the Destiny of the Earth’s mineral resources. World Scientific Publishing

This Project has received funding from European Union’s Horizon 2020
research and innovation programme under grant agreement No 101003587

’ www.treasureproject.eu

TREASURE



https://www.treasureproject.eu/

LA TRANSICION ENERGETICA. DEL PETROLEO A LOS MATERIALES - T —
CRITICOS: POSIBILIDADES MATERIALES ANTE LOS PLANES DE ( < CIRC

TRANSICION ENERGETICA R

SMI

COMMODITIES

Electric-Car Dreams Could Fall a Nickel Short

Demand for a form of nickel needed in electric-vehicle batteries is starting to outpace supply
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Fuente: Zepf V., Reller A., Rennie C., Ashfield M. & Simmons J BP ( 2014) Materials critical to the energy industry. An introduction. 2n«
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Toward Material Efficient Vehicles:

Ecodesigh Recommendations Based

on Metal Sustainability Assessments
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Abstract

Current End-of-Life Vehicle (ELV) recycling processes are mainly based on mechanical separation
techniques. These methods are designed to recycle those metals with the highest contribution in
the vehicle weight such as steel, aluminum, and copper. However, a conventional vehicle uses around
50 different types of metals, some of them considered critical by the European Commission. The
lack of specific recycling processes makes that these metals become downcycled in steel or aluminum
or, In the worst case, end in landfills. With the aim to define several ecodesign recommendations
from a raw material point of view, it is proposed to apply a thermodynamic methodology based on
exergy analysis. This methodology uses an indicator called thermodynamic rarity to assess metal
sustainability, It takes into account the quality of mineral commaodities used in a vehicle as a function
of their relative abundance in Nature and the energy intensity required to extract and process them,.
This method is proposed as a tool to identify the most critical components in a vehicle so as to define
specific ecodesign recommendations for them.

The methodology is applied to a SEAT Leon 2.0 Diesel lll model (segment C). Main recommen-
dations are focused on reducing the use of metals with high thermodynamic rarity values such as
Ag, Au, Cu, Ga, In, Pd, Pt, 5n, Ta, and Te. These metals are mainly used in electrical and electronic
equipment. Itis also recommended to reduce the disassembly time of a number of critical components
such as airbag unit, electronic control unit, lighting switcher, antenna amplifiers, panel instrument,
sensors, infotainment unit, light-emitting diodes (LEDs), and motors. A fast and easy disassembly
would allow in subsequent phases to apply specific recycling processes based on mechanical and
hydrometallurgical hybrid approaches instead of only mechanical separation technigues.
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1) Disefio orientado al reciclaje y la reutilizacion = Mejorar y automatizar el desensamblaje para ser
rapido y por tanto viable.

2) Disefio orientado a la recuperacion de componentes = La vida util de un producto es inferior a la vida
util de muchos componentes (un producto fin de vida es un donante, puede dar vida a otros
productos).

3) Reciclaje basado en metalurgia = La fisica no puede separar lo que se unio por la quimica.

4) Sustituir aquellos metales de gran escasez o que compiten en sectores muy fluctuantes > No uses
aquello que sabes es critico.

5) Coches viejos han de hacer coches nuevos —> servitiza el modelo de negocio, desarrolla cadenas de
logistica inversa, automatiza el desensamblaje y reutiliza todo lo que puedas (chips, condensadores,
motores eléctricos...).

6) Los automoviles deben de durar mucho mas.
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En resumen:

« FEvitar la dependencia de combustibles fosiles implicara aceptar Ila
dependencia de materiales, algunos de ellos con importantes riesgos de
suministro

 El nuevo petréleo del futuro sera el Li, Te, Co, P, In....

 Quien disponga de estos minerales, dominara el mundo o quien quiera
dominar el mundo se hara con ellos.

« La poca vida util de las tecnologias “verdes” y la falta de una solucion real para
reciclar funcionalmente los metales criticos hace que esta transicion
energética que se nos vende, esté abocada al fracaso.

 Llenaremos los campos de renovables, las carreteras de vehiculos eléctricos
creyendo que asi estamos salvando el planeta pero lo unico que haremos
sera limpiar nuestra conciencia, hay que reducir el consumo!!!!

* No se puede tener un crecimiento infinito dentro de un sistema con
recursos finitos.

 Podremos legislar, prohibir, derogar leyes... pero las leyes universales no
son negociables.
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