“Remedios para un planeta en crisis”

Curso de Verano de la Universidad de Cadiz

10y 11 de julio en Cadiz

El planeta viene sufriendo diversas crisis crecientes claramente de origen antropogénico. Unas afectan a la biosfera (crisis
ambiental, climatica, de biodiversidad...) y otras, especialmente, a la civilizacién humana tal como la conocemos (crisis
energética y de materiales, crisis social y de cuidados...). Este curso trata de analizar el estado de estas crisis a fecha de 2025,
su posible evolucion a corto/medio plazo v, las posibles y diferentes estrategias globales de adaptacion y accion previstas por
las élites del sistema econdémico e institucional imperante, frente a las propuestas de adaptacion decrecentistas y de accién
colectiva defendidas por entidades sociales y comunidades organizadas.



“Papel y alcance actual
de la tecnologia ante
los limites planetarios,
efectos a corto

y medio plazo.”
Ferran Puig Vilar

Universidad de Verano. Cadiz, 10 de julio de 2025




¢Qué es la tecnologia?

Tecnologia = Materia ® Energia ® Informacion

Lol

f (e,i) f (m,i) f (e,i)

Ciclo de vida completo.
Cuna a cuna o tumba.
Del minado a reciclado o vertedero.

Contorno del sistema
Fisico - Mundo, Gaia
Conceptual —> Biotecnologia



La energia (bruta) determina el PIB

World GDP 2010 US$ https://data.worldbank.org/findicator/NY.GDP.MKTP.KD

Energy and World GDP 1971-2017 (Correlation 0.997)
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World Energy KTEO https://data.oecd.org/energy/primary-energy-supply.htm#indicator-chart

Steve Keen (2020) - The appallingly bad neoclassical economics of climate change - Globalizations 18:1149-1177
doi:10.1080/14747731.2020.1807856 - Institute for Strategy, Resilience and Security, University College London -
https://www.tandfonline.com/doi/pdf/10.1080/14747731.2020.1807856



https://www.tandfonline.com/doi/pdf/10.1080/14747731.2020.1807856

Tambien las emisiones de CO,,

World GDP & Atmospheric CO2 1960-2019 (Correlation 0.998)
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Steve Keen (2020) - The appallingly bad neoclassical economics of climate change - Globalizations 18:1149-1177
doi:10.1080/14747731.2020.1807856 - Institute for Strategy, Resilience and Security, University College London -
https://www.tandfonline.com/doi/pdf/10.1080/14747731.2020.1807856



https://www.tandfonline.com/doi/pdf/10.1080/14747731.2020.1807856

También la concentracion

420 . . : - - -
« Mauna Loa
+ Law Dome
400 EPICA o .
o‘{o‘;o
%
= 380 + e - 4
§_ .5 @ 2000
<= 360} L R
o ,‘ 1990
8 o’v.
.
o 340+ & 1980 -
-5 r
= “oro
8 320 + 960 -
950 e
£ o 1.7 ppmv CO2 per trillion year 2005 USD of world economy
<< 300+ @ 1913 )
® 1870
280§ iq98 .
260 1 1 1 1 1 1
0 10 20 30 40 50 60 70

World GDP (Trillions of 2005 dollars)

Tim Garrett (2018) - https://www.inscc.utah.edu/~tgarrett/what-is-your-carbon-footprint.html



https://www.inscc.utah.edu/~tgarrett/what-is-your-carbon-footprint.html

Influencia de la tecnologia

Atmospheric CO2 at Mauna Loa v. Major Events in Climate Change History
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Patentes desde |la Edad Media
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Jonathan Huebner (2005) - A possible declining trend for worldwide innovation
Technological Forecasting & Social Change 72:980-986 doi:10.1016/j.techfore.2005.01.003 -
http://www.iaa.es/sites/teslablog.iaa.es/files/InnovationHuebnerTFSC2005.pdf



http://www.iaa.es/sites/teslablog.iaa.es/files/InnovationHuebnerTFSC2005.pdf

Patentes energias renovables

Number of patents filed for renewable energy technologies, World Our World

Global number of patents filed under each renewable technology category per year. Note that figures for 2014-16 may

in Data

be subject to a time lag; processing times of patent applications vary and some patents submitted over this period may
not yet be recorded in statistics. These figures will be updated with time if additional patent applications are recorded.
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Puntos de quiebra superados

Earth’s Sleeping Giants Stirring
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NASA CERES Earth's Energy Imbalance
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Reduccidon emisiones necesaria
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Constant emissions
for nine years will
use up the remaining
carbon budget

Starting mitigation in 2019
will require a mitigation
rate of about 18%/yr

Starting mitigation
in 2000 would have
required a mitigation
rate of about 4%/yr

For a >66% chance
of staying below 1.5°C.
Remaining budget:
420 GtCO..
Mitigation curves after
Raupach et al. 2014.

\
\\3
\

—

2000 2020 2040 2060 2080

Since 18%/yr mitigation
is impossible, the only
way to achieve this
budget is with very
large "negative"
emissions: pulling CO»
out of the atmosphere.

2100



¢Para cuando?

Global Warming has Accelerated Significantly
Grant Foster and Stefan Rahmstorf (2025 preprint)

iNordhaus!
Table 1 Ending value in °C, rate in °C/decade
Dat | t Cross Cross Cross Cross Cross Cross
e L ko +1.5°C +2.0°C +2.5°C  +3.0°C  +3.5°C +4.0°C
NASA | 145 0.42 2026 2037 2049 2061 2073 2085
NOAA 1.45 0.42 2026 2037 2049 2061 2073 2085
HadCRU 1.42 0.39 2026 2039 2052 2065 2077 2090
Berkeley 1.45 0.43 2026 2037 2048 2060 2072 2083
ERAS 1 1.54 0.48 2024 2034 2044 2054 2065 2075
Average 1.46 0.43 2026 2037 2048 2060 2072 2084

‘The most important insight from these adwstea dala is that there Is no longer any doubt regarding a recent increase in the warming rate
Although the world may not continue warming at such a fast pace [~0.43/dec], it could likewise continue accelerating to even faster rates.’

Extrapolated presented warming rates linearly after +1.5°C to show additonal cross points, by Leon Simons

Leon Simmons, a partir de Stefan Rahmstorf & Grant Foster (2025) - Global Warming has Accelerated Significantly - Research
Square doi:10.21203/rs.3.rs-6079807/v1 - Potsdam Institute for Climate Impact Research - https://assets-
eu.researchsquare.com/files/rs-6079807/v1l covered 209e5182-d9a5-4305-a4e0-70204151d2b3.pdf



https://assets-eu.researchsquare.com/files/rs-6079807/v1_covered_209e5182-d9a5-4305-a4e0-70204151d2b3.pdf

Nordhaus, el economista genocida
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Calvin Hanson and Steve Keen - ‘4°C of Global Warming is Optimal’ — Even Nobel Prize Winners are
Getting Things Catastrophically Wrong - Brave New Europe - - https://braveneweurope.com/steven-
keen-4c-of-global-warming-is-optimal-even-nobel-prize-winners-are-getting-things-catastrophically-

wrong



https://braveneweurope.com/steven-keen-4c-of-global-warming-is-optimal-even-nobel-prize-winners-are-getting-things-catastrophically-wrong

The appallingly bad neoclassical economics of climate change

Steve Keen

Institute for Strategy, Resilience and Security, University College London, London, UK

ABSTRACT

Forecasts by economists of the economic damage from climate change have
been notably sanguine, compared to warnings by scientists about damage to
the biosphere. This is because economists made their own predictions of
damages, using three spurious methods: assuming that about 90% of GDP

will be unaffected by climate change, because it happens indoors; using the
relationship between temperature and GDP today as a proxy for the impact
of global warming over time; and using surveys that diluted extreme
warnings from scientists with optimistic expectations from economists.
Nordhaus has misrepresented the scientific literature to justify the using a
smooth function to describe the damage to GDP from climate change.
Correcting for these errors makes it feasible that the economic damages from
climate change are at least an order of magnitude worse than forecast by
economists, and may be so great as to threaten the survival of human

civilization.

KEYWORDS
Climate change; neoclassical

economics; William Nordhaus

Steve Keen (2020) - The appallingly bad neoclassical economics of climate change - Globalizations 18:1149-1177
doi:10.1080/14747731.2020.1807856 - Institute for Strategy, Resilience and Security, University College London -

https://www.tandfonline.com/doi/pdf/10.1080/14747731.2020.1807856



MARCH1,2024 | 4 MIN READ

The False Promise of Carbon Capture as a
Climate Solution

Fossil-fuel companies use captured carbon dioxide to extract more fossil fuels,

leading to a net increase in atmospheric CO,

Penalti de entropia

BY NAOM! ORESKES

Naomi Oreskes - The False Promise of Carbon Capture as a Climate Solution - Scientific American, March 2024 - Professor of
History of Science, Harvard University; Chair of the Grantham Research Institute on Climate Change and the Environment,
London School of Economics
https://www.scientificamerican.com/article/the-false-promise-of-carbon-capture-as-a-climate-solution/



https://www.scientificamerican.com/article/the-false-promise-of-carbon-capture-as-a-climate-solution/
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insights by Dr. Jonathan
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Sunset with Thule Elk at Point Reyes National Seashore, Northern California. Photo by J.Foley © 2021.

Solar Geoengineering: Ineffective,
Risky, and Unnecessary

Some people are proposing to counteract climate change by
artificially dimming the Sun. But it’s largely ineffective. It’s potentially
risky. And it’s unnecessary. Instead, we should focus on real-world
solutions that work.

@ Write
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Earth’s Future

RESEARCH ARTICLE
10.1002/2017EF000735

Key Points::

+ We found no reason to dismiss the
threat of termination shock.
Managing this risk should be a key
concern if solar radiation
management (SRM) is ever
considered for use

- But if current projections about
stratospheric aerosols injection
characteristics prove accurate, it
should be easy to build an SRM
system that is resilient and robust

« The motivation to avoid termination
shock would be strong. Where many
parties can maintain SRM, it cannot
be terminated unilaterally

Correspondence to:
A. Parker, aparker1@gmail.com

Citation:
Parker, A., &Irvine, P. J. (2018). The Risk

o

The Risk of Termination Shock From Solar Geoengineering

Andy Parker'") and Peter J. Irvine?

!Institute for Advanced Sustainability Studies, Potsdam, Germany, 2John A. Paulson School of Engineering and Applied
Sciences, Harvard University, Cambridge, MA, USA

Abstract if solar geoengineering were to be deployed so as to mask a high level of global warming,
and then stopped suddenly, there would be a rapid and damaging rise in temperatures. This effect is often
referred to as termination shock, and it is an influential concept. Based on studies of its potential impacts,
commentators often cite termination shock as one of the greatest risks of solar geoengineering. However,
there has been little consideration of the likelihood of termination shock, so that conclusions about its
risk are premature. This paper explores the physical characteristics of termination shock, then uses simple
scenario analysis to plot out the pathways by which different driver events (such as terrorist attacks, nat-
ural disasters, or political action) could lead to termination. It then considers where timely policies could
intervene to avert termination shock. We conclude that some relatively simple policies could protect a
solar geoengineering system against most of the plausible drivers. If backup deployment hardware were
maintained and if solar geoengineering were implemented by agreement among just a few powerful
countries, then the system should be resilient against all but the most extreme catastrophes. If this analy-
sis is correct, then termination shock should be much less likely, and therefore much less of a risk, than has
previously been assumed. Much more sophisticated scenario analysis— going beyond simulations purely
of worst-case scenarios—will be needed to allow for more insightful policy conclusions.



State of the World plot - BAU & Recalibration23
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Arjuna Nebel et al (2023) - Recalibration of limits to growth: An update of the World3 model - Journal of Industrial
Ecology 28:87-99 do0i:10.1111/jiec.13442 - Cologne Institute for Renewable Energy, TH Koln + University of Applied
Sciences, KoIn - https://onlinelibrary.wiley.com/doi/epdf/10.1111/jiec.13442 - 4 autores



pNAS BRIEF REPORT EARTH, ATMOSPHERIC, AND PLANETARY SCIENCES ml' OPEN ACCESS

Rising surface salinity and declining sea ice: A new Southern
Ocean state revealed by satellites

Alessandro Silvano®' (2, Aditya Narayanan®, Rafael Catany®S, Estrella Olmedc®, Verdnica Gonzélez-Gambau®, Antonio Turiel®, Roberto Sabia®,
Matthew R. Mazloff (2, Theo Spiraé, F. Alexander Haumann™ (2, and Alberto C. Naveira Garabato®

Edited by Andrea Rinaldo, Ecole Polytechnique Federale de Lausanne, Lausanne, Switzerland; received January 10, 2025; accepted May 9, 2025

For decades, the surface of the polar Southern Ocean (south of 50°S) has been
freshening—an expected response to a warming climate. This freshening enhanced
upper-ocean stratification, reducing the upﬁvard transport of subsurface heat and
possibly contributing to sea ice expansion. It also limited the formation of open-ocean
polynyas. Using satellite observations, we reveal a marked increase in surface salin-
ity across the circumpolar Southern Ocean since 2015. This shift has weakened
upper-ocean stratification, coinciding with a dramatic decline in Antarctic sea ice
coverage. Additionally, rising salinity facilitated the reemergence of the Maud Rise
polynya in the Weddell Sea, a phenomenon last observed in the mid-1970s. Crucially,
we demonstrate that satellites can now monitor these changes in real time, providing
essential evidence of the Southern Ocean’s potential transition toward persistently
reduced sea ice coverage.

seaice | Antarctica | ocean warming | ocean salinity | satellites

The surface of the poiar Southern Ocean has been frcshcning since the cariy 1980s (1),

coinciding with an expansion of Antarctic sea ice (2). However, this trend reversed abrupty

after 2015, coinciding with a record-low sea ice extent in late 2016 {Pig. 1.A). Since then,

sea ice has remained at low levels, with multiple record minima in both summer and

winter (2). Moreover, during the period of extensive sea ice coverage, large open-ocean

polynyas were absent, but they reemerged over Maud Rise in the Weddell Sea in 2016 2015
and 2017 (3).
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El precipicio de la TRE

TRE = Ebruta / E

empleada

E = Ebrut E

neta a  “empleada

Eneta = (1' 1/TRE) Ebruta



Historic Oil and Gas Fields Global Oil and Gas

Wind Energy Nuclear

Photovoltaic Energy - b 4

Bitumen from Tar Sands =~

% Energy Out

Corn-based Ethanol

El precipicio de la energia neta

EROI:
g Energia neta para Ia sociedad Energia para obtener energia

Jessica Lambert et al (2012) - EROI of Global Energy Resources: Preliminary Status and Trends - Robotics Caucus - State University of New York, College of Environmental
Science and Forestry - http://www.roboticscaucus.org/ENERGYPOLICYCMTEMTGS/Nov2012AGENDA/documents/DFID Reportl 2012 11 04-2.pdf- 5 authors

23


http://www.roboticscaucus.org/ENERGYPOLICYCMTEMTGS/Nov2012AGENDA/documents/DFID_Report1_2012_11_04-2.pdf

TRE Renovables

Table 3. EROI results. Current standard, final, and extended EROI for the renewable electridty
generation tedmologies studied in this work. Performance factors and mineral recycli_ng rates are set

at current global average levels.

EROI  Large Hydropower Wind Onshore Wind Offshore SolarPV Solar CSP

EROL: 284 13.2 8.7 7.8 2.6
EROlnal 13.0 5.8 4.7 3.5 1.6
EROIext 6.5 29 2.3 1.6 0.8

It should be acknowledged that the estimated global EROI current averages mask many regional
difterences depending on the quality of the resource. The next section takes the example ot solar PV
to illustrate how the EROI of the current electricity generation at the three boundaries estimated in
this work may vary in ditferent countries. We consider both big solar PV on land and roottop given
that we tind that their EROI is ultimately quite similar, the lower requirement of material and energy
inputs being compensated by a lower etficiency.

Carlos de Castro and Ifiigo Capellan-Pérez (2020) - Standard, Point of Use, and Extended Energy Return on Energy
Invested (EROI) from Comprehensive Material Requirements of Present Global Wind, Solar, and Hydro Power
Technologies - Energies 13:3036 do0i:10.3390/en13123036 - - https://www.mdpi.com/1996-1073/13/12/3036/pdf



Guzzling More Gasoline Than Declared
Gap between manufacturer's specifications & real fuel consumption of passenger cars in Europe
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Transgresidon por sistema alimentario

Biosphere integrity \ Greenhouse gas
| emissions
E/MSY

Novel
entities

Cropland
use

Stratospheric
ozone depletion

Freshwater
use

Atmospheric
aerosol loading

Application
[ Ocean
/ acidification

/

[l Beyond zone of uncertainty (high risk) [ Below boundary (safe)

[ In zone of uncertainty (increasing risk) [] Food boundary not yet quantified

Johan Rockstrom et al (2020) - Planet-proofing the global food system - Nature Food 1:3-20
d0i:10.1038/s43016-019-0010-4 - Potsdam Institute for Climate Impact Research - - 4 autores



Porcentaje de emisiones de CO:2 de la poblacion mundial

El 10% El 10% mas rico de la poblacion genera casi la mitad del total de
mas rico emisiones derivadas de los habitos de consumo

El 50% mas pobre de la
El 50% poblacion solo genera,
mas aproximadamente, el 10%
pobre de las emisiones derivadas
de los habitos de consumo

Distribucion de la poblacion mundial por nivel de ingresos (deciles)

Fuente: Oxfam
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progresiva
de la
realidad

Think tanks
conservadores

Agencias de PR

Astroturf

Ferran Puig Yilar (2017) - De la
realidad ontoldgica a la percepcion
social del camhbio climatico: el papel
de la comunidad cientifica en la
dilucion de la realidad - Papeles de
relaciones ecosaciales y camhio
glohal 136:55-73
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Nueva cosmovision

e Nueva sociedad
* Nuevo ser humano

iRetroprogreso!



Historia (reciente) de desconexion

 Desconexion y dualismo humanidad — naturaleza
— Planeta a disposicion; usar y tirar
* Desconexion historica
— Pasado: Renuncia a herencia cultural y espiritual
— Presente y futuro: Pacto faustico
 Desconexion entre razon y valores
— Razodn instrumental, dominio, solo valores extrinsecos
* Desconexion de la totalidad
— Reduccionismo vence a vision holistica
— Alienacion, separacion. Pérdida de relaciones
— Espiritualidad ausente
 Desconexion de la Tierra (Homo deus)
— Pérdida del sentido de realidad
— Arrogancia de especie



S. XVI-XVII: dos ilustraciones

Bacon-Descartes-Newton

* Razodn exclusiva: nueva religion
 Emociones son molestia

e Ciencia dominadora
 Centrada en objetos

* Mecanicismo

* Reduccionismo

* Certezas, determinismo
 Humanismo antropocéntrico
* Naturaleza como objeto
 Pasado como ignorancia
 Rechazo de la espiritualidad

Adolescencia

Radical: Bruno-Spinoza-Toland

* Razon como herramienta
 Emociones integradas

e Ciencia contemplativa

* Centrada en relaciones

* Organicismo, vitalismo

* Holismo

* Doctaignorancia (Nicolds de Cusa)
 Humanismo ecoldgico

* Naturaleza como pariente
* Pasado enriquecedor

e Panteismo agnostico

Madurez



Critica ilustrada de la modernidad
y de sus consecuencias

|

Comunalismo rural autosuficiente
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