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Energy and GDP per capita (2020)
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In order tocover the needs,
we need infrastructures

What form should thes
Infrastructure have@



Why beautifu?
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valued a construction merely because it

stands upright, but because it appears t
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creating an architectural form whose
purpose is to serve the human being, n¢
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What is beautifu?

( XT'here can be no objective rule of taste which sh i - v
RSGSNXYAYS o6& YSIya 27 OO ~»
To seek for a principle of taste which shall furnish, t oy
means of definite concepts, a universal criterion of
beautiful, is fruitless trouble; because what is soug
Impossible and intrinsically sebntradictoryn

EmanueKant(17241804)
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The variabllity in the perception of the beauty
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Energy consumption profile (kW)

Energyconsumptionprofile (per capita)
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Production and consumption of energy

Energy needs per capi8) 000kWh/year (electricity~1/6)

Energy-needs per:capita;*4,567/kWh

Solar;panels annual production-4,567 kWhrcorresponds:to 1.3.7 |
A No battery: 32%:reliability

A Battery 6 kWh (half of the daily-energy production7 1% reliability

Wind turbine 3 MW annualproduction 8,359;826:kWh corresponds
to energymeeds of 1,830:capita

A Nobattery: 44%reliability

A Battery (half-of the/daily energy: production): 70% reliability
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Energy (kWh)
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Production and consumption of energy (battery

Battery ~1/2 of average daily production of energy
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What can go wrong
Batteries No, batteries won’t save us

In 2024, batteries can supply nearly 5 minutes of world’s electricity
_ ] Even in 2050, with 15x batteries, they can supply just 47 minutes
In 2024, the available batteries Problem? 100% solar and wind needs 3 months, or ~2,600x more

could store only 5 minutes of the 50 47
22
8
5
e

energy produced by renewables.
2024 2030 2040 2050

From Biden’s Energy Information Administration’s International Energy Outlook, October 2023, https.//www.eia.gov/outlooks/ieo/data.php, battery storage from
Table EO1.cap and global generation from Table EO1.gen. In 2024, EIA estimates global battery generation at 62.9GW, and each holds 4 hours

o
o

By 2050, they are expected to be
able to store 47 minutes.

w
o

N
o

However, achieving 100%
renewable energy requires storage
capacity for 4Q50 days.

=
o

Munutes of battery storage

o

(https.//www.eia.gov/outlooks/ieo/narrative/index.php), meaning 251.4GWh. Since electricity production is 29,065TWh/year or 55.3GWh/minute, that leaves 4.5
minutes of storage. In reality, throughput is not anywhere close to covering everything. Instead, the total battery capacity will be able to cover 1.9% of all electricity
generation for 4 hours (1.9%¥*4 hours = 4.5 minutes). 2023 paper "Storage requirements to mitigate intermittent renewable energy sources: analysis for the US
Northeast” (https://www.frontiersin.org/articles/10.3389/fenvs.2023.1076830), estimates that a renewable energy future solely using solar power needs 22.4% of
annual electricity generation in storage, and wind 24.9%. The average is 23.65% or almost three months of storage, 124,390 minutes or 2,647 times more than
storage in 2050. Twitter.com/bjornlomborg




Price and market size of lithium-ion batteries since 1992 051"[\;‘«;;’;'(*

Price per kilowatt-hour; kWh (logarithmic axis)
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Prices are adjusted for inflation and given in 2018 LJS-$ per kilowatt-hour (k\Wh).
Source: Micah Ziegler and Jessika Trancik (2021). Re-examining rates of lithium-ion battery technology improvement and cost decline
QurWaorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the author Hannah Ritchie.

The price of lithium-ion batteries fell by 97%

Price of lithium-ion battery cells per kWh (logarithmic axis)
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: REUTERS Q = Siemens Energy shares

What can go wrong

G0 MyView 2 Following [ Saved Shares of the power engineering company plunged after it revealed it was in talks with the German

I00UT State gu irantees

Energy | Fuel Oil | Wind

Siemens Energy shares slide 39% after i e
company seeks guarantees from German
govt
Reuters 0
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iemens Energy is displayed during the LNG
a, July 12, 2023 Source: LSEG | Reuters, Oct. 26, 2023 | By Tom Sims
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The logo of energy technology company S

2023 energy trade show in Vancouver, British Columbia, Cana

REUTERS/Chris Helgren/File Photo A




What can go wrong

= pv magazine
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Weekend Read: A 10 GW
time bomb

It is estimated that 10 GW of solar modules in Germany
suffer from prematurely aging backsheets, with sites of all
sizes affected. pv magazine Germany’s Cornelia
Lichner looks at how to detect and repair such defects.

SEPTEMBER 9, 2023 CORNELIA LICHNER

INSURANCE MODULES & UPSTREAM MANUFACTURING QUALITY UTILITY SCALE PV
GERMANY

If the back foil tears, it is only a matter of time before the stability
of a module fails completely.

Photo: Bernhard Weinreich, HaWe Engineering
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INDUSTRIES BUSINESS SOCIETY - SCIENCE & TECHNOLOGY

The German solar energy crisis: looking for
the right incentive scheme

R: ParisTech Review / Editors / April 13th, 2012

green economy renewable energy technology adoption technology and business

The German photovoltaic industry is in chaos. Overwhelmed by the boom of solar home
systems, the government has had to brutally halt subsidies whose costs were
threatening to... go through the roof. Caught betiveen Chinese competition and the
falling price of solar panels, several of the flagships of this young industry are now on
the brink of bankruptey. After having enjoyed a heyday of several years, the sector
suddenly has to adjust to new conditions. And, if it hopes to recover, must adapt.




3. Sustainable Development

27. Humanity has the ability to make development sustainable to ensure that it meets the
needs of the present without compromising the ability of future generations to meet their own
needs. The concept of sustainable development does imply limits - not absolute limits but
limitations imposed by the present state of technology and social organization on
environmental resources and by the ability of the biosphere to absorb the effects of human
activities. But technology and social organization can be both managed and improved to make
way for a new era of economic growth. The Commission believes that widespread poverty is no
longer inevitable. Poverty is not only an evil in itself, but sustainable development requires
meeting the basic needs of all and extending to all the opportunity to fulfil their aspirations for
a better life. A world in which poverty is endemic will always be prone to ecological and other
catastrophes.

to meet the needs-of thepresent/without
compromising:thenneeds of thé future




What can go wrong
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Wind Turbine Blades Can’t
Be Recycled, So They're
Piling Up in Landfills



The cost of electricity in Gree(E9652023)
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The cost of electricity in Gree(E9652023)

® Price of electricity (PPC) (€/kWh) O Price of electricity (Eurostat) (€/kWh)
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What can go wrong: are they useful?
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What can go wrong: industrial landscapes

ggﬁ?m? memed Question: They are considered less disrupti
with their than pillars.
aesthetics?

Why are we concemed with their aesthetics
and not with pillars?

Sargentis & (2025) Fragility in human progress. A perspective on governance, technology and societal resilience. FrortSgsi3yil60946https://doi.10.3389/fcpxs2025.1609467
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Industrial landscapes




What can go wrong
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Manta, E.; loannidis, R.; SargentisFGEfstratiadis A. Aesthetic evaluation of wind turbines in stochastic setting: Case study of Tinos island Greece, European GeoscieGezsetdihiAssembly 2020, Geophysica
Research Abstracts, Vol. 22, Online, EGUZ02®84 https://doi.org/ 194/equsphereequ20205484 European Geosciences Union, 2020.
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Can art be useful?
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Can art be useful?




Can art be usefulform follows function"

An "umbrella on four
= Wwheels" that could carry
- four adults and 50 kg of
+ farm goods across a
ploughed field without
breaking a basket of eggs.




Can art be usefulform follows function™
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A tough little fourwheel
mule that could take four
soldiers, a machine gun,
and a week of rations up
a steep hill, cross rivers,
and still pull a stuck tank
* out of the mud.




How to communicate a message with art




Emotion, critique, and |deas mto reallty _

I NIIT R2SayQiite dz
speaks when words fail.

From cave paintings to protest
graffiti, humans have always
used images to send urgent
messages.




Emotion, critigue, and ideas into realit




LAGI: Land Art Generat@rtps://landartgenerator.org/)
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