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Introduccio: de “canvi climatic” a “emergencia’?
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De “Canvi Climatic” a “Emergencia”
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Introduccio: de “canvi climatic” a “emergencia’?
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De “Canvi Climatic” a “Emergencia”

Quant temps ens queda?
Pressupost de carboni (2023): 380 Gt
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La transicio energetica
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Our World
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La transicio energetica

A CATALUNYA
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La transicio energetica

A CATALUNYA

236 TWh 150 TWh*

petroli

A(PIB) = +1,5% anual

Emissions de CO2 (energia)*
34.000 kt > 200 kt

(en territori catala)
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La transicio energetica

A CATALUNYA any 2050

recurs solar \<Q -
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Recurs suficient
2,5% de la superficie

de Catalunya




La transicio energetica

A CATALUNYA any 2050

PROENCAT 50
4,6 kt,,
suficient
RECURS PROPI Col. Eng.
Catalunya
PROENCAT 50 3 Mt,,
Suficient i i/, ~~~~~~~~~
Col.Eng.Cat. Rt igS
Suficient?
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La transicio energetica (consum)

QUE FORMA D’ENERGIA
NECESSITEM? ELECTRICITAT
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La transicio energetica (consum)

QUE ELECTRICITAT COMBUSTlBLES.
NECESSITEM? domestic____
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La transicio energetica (consum)

QUE Hlars CAT COMBUSTIBLES
NECESSITEM? -

Calor
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La transicio energetica (consum)
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La transicio energetica (consum)

QUE FORMA D’ENERGIA
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~ La transicio energetica (consum)

QO @)

¥ Electric vehicles' climate impact in the EU
in 2030: best, worst and average cases

canvi de
tecnologia

% 160
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So NN NN 0000000000 transicié

3 energética

Gasoline Diesel BEV -worst case BEV-average BEV - best case 2024 20150

@ Battery production @ Vehicle production (excl. battery) @ Driving (incl. fuel)

~
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La transicio energetica (consum)

Sales in Europe - Q3 2024

B Electric ] Hybrid Thermic  [Jj Others

CTROMAPS

T incentius T
punts de recarrega

~~= Alternatives tecnologiques descartades:

udG biocombustibles, H, verd, combustibles sintetics
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La transicio energetica (consum)

O Q) electrification most efficient by far

well to tank

Tank to wheel

Direct electrification Hydrogen Power-to-liquid (diesel) Power-to-liquid (petrol)
2020 2050 2020 2050 2020 2050 2020 2050

100% renewable electricity 100% renewable electricity 100% renewable electricity 100% renewable electricity

— Electrolysis

CO, air-capture and
FT-synthesis

Transportation,
storage
- and distribution

Fuel production
efficiency

Charging
equipment

Battery
charge efficiency

H, to electricity
conversion

Inversion DC/AC

Engine/motor
efficiency

overallefficiency  TT% 51%  33% 42%  20% 22°%  16% 15%

Notes: To be understood as approximate mean values taking into account different production methods. Hydrogen includes onboard fuel compression. Excluding mechanical losses.

“T= TRANSPORT & v B @ [ Sources: Worldbank (2014), Apostolaki-losifidou et al. (2017), Peters et al. (2017), Larmanie et al. (2012), Umweltbundesamt (2019),
I: ENVIRONMENT & transportenvironment.org National Research Council (2013), Ricardo Energy & Environment (2020), DOE (no date), ACEA (2016).

K
>
I_
O
®
—l
L
0
0
S
I_
L1
I_
<
%
%,
L]
—J
0
I_
%,
-
0
=
O
@

[
%)
QD
?
()
©
=
[e
%)
©
%
()
~
=5

n'd
-
—
-
LL
N
<
@




A La transicio energetica (consum)

0000
DESCARBONITZAR L'AVIACIO

2,000

Extrapolation
beyond 2045

de 'Energia |
escenari SPS
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o ¥ J Cost queroseé
0 ¥ ..
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A La transicio energetica (consum)
0000

T 5 LA DEMANDA
- e M ‘ - prohibir descomptes
2 a viatgers frequents
0 » detallar emissions
(&) 0o
g 7 A I i e _ en la publicitat
o - « taxes al querose, etc.
5 +100% ) » fomentar ‘AVE’
2" == d’emissions o
— \% - L <
£ w 1 8

0 183 O: CO, CATALUNYA 2019
155 ™ 5 anys
0 i . g
2005 00 015 2020 015 2030 2035 2040 2045 20 50

any

‘SOLUCIO’ del sector:
Carbon Offsetting and Reduction Scheme
for International Aviation (CORSIA)

NO a I'ampliacio
del Prat

cotxe aviacio




Processos industrials

j

UdG

{



Processos industrials

PROCESSOS DE DESCARBONITZACIO DIFICIL:

- Ciment 3%*  52%"
- Siderl]rgia 7%* ? emissions de CO,,
2,2%*  S5%"

- Petroquimica i refineria

almoén a CAT *procés #procés+energia
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Processos industrials

Emissions CO, ciment CAT (2017)*

proces 2119 kt <— ~ 7% CO, CAT
combustio 1123 kt

Electrificacio L
molt difici WP biogas

Forn rotatori

Descomposicio minerals:
CaCO; - CaO + CO,

¥

formulacions menys
pedra calcaria
IMPOSSIBLE

*https://ciment-catala ZERO EMISSIONS
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Processos industrials

CIMENT FULL DE RUTA CAP A LA NEUTRALITAT CLIMATICA

ciment/formigo |
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DEL CIMENT A CATALUNYA

'9% Conatruceld + (re) Carbonatacis
-T2 kg GOy cirment:

Koo O s consicaions 7y dummmmen COTMPEADNIEAL 25

d’emissions

— '5 u,/E’I-i o *

A kg G0 M cirmo:

Reduocio de cimn
an of formigo (-0}

menys

O T carbonats
'EE%EW
-538 ky COL/T cimeant:
- Materies primeres
doscarbonutades (2c) I
Combustibles biomassa (120} —
Milkora nﬂdhﬂamﬁtiﬂ;l
. &rs baiios an car o
gy -m;mnan%mﬁ
i Capiura, ommagatzematge | |
i ichicai @ del CO3 (CAUC) (-272) 3
clinousr on al meant — 154
enovable g Nelectriciat (-36) 33% captura de CO,
Il s S compensacio (offsets)

*https://ciment-catala



Processos industrials

PROCESSOS DE DESCARBONITZACIO DIFICIL:
- Ciment “Top 10” emissors industrials

- Siderurgia

-
2 2
;. . . . o > CENTRALS
- Petroquimica i refineria . o B TERMIQUES
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Y Agéncia Europea pel Medi Ambient (Diari Ara, (13/07/2024)



Processos industrials

PROCESSOS DE DESCARBONITZACIO DIFICIL:

Qué preveu la Proencat 50:
o . . . - Eliminacié combustibles fossils
= PetrquImlca [ rEflnerla - Reduccio carburants

(transport pesant i aviacio)

- Contracci6 de la refineria (-80%)
- Contracci6 petroquimica (-33%)
- H, negre - H, verd

o - Carboni biogenic (residus)

. — Qué voldria el sector?*
’ - residus + petroli + gas natural
o - captaci6 |
, - emma}ggtzematge . del CO,
7 geologic
T s - reutilitzacio i

v *Foment del Treball, eleccions 2024
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‘Agricultura’ (alimentacio)

inevitable

/" Ramaderia=>
L 7.4% ’

ol T — L

Inventari d’emissions
de GEH de CAT (2021)
fermentacio

3880 kt
CH,

"HO %g Soue M

inevitable
NO es pot capturar

Si es pot capturar

DESCARBONITZACIO
DE LA PRODUCCIO

MOLT DIFICIL



‘Agricultura’ (alimentacio)

CABANA
RAMADERA

-—

!

HO %€ soue

2

fermentacio
enterica 34%

DESCARBONITZACIO
pwSSSN DE LA PRODUCCIO

udG MOLT DIFICIL
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‘Agricultura’ (alimentacio)

DESCARBONITZACIO DES DEL CONSUM

Emissions de gasos d’efecte hivernacle per 100 g de proteina

vedella

xai/cabrit || T ;¢ <
gambes (pisc.) _ 1819 ke
vedella (de llet) | INEENN -
formatge [N 1082 ke
o D,
porc | 7 ¢! v -
peix (pisc.) N 578 ke
pollastre | 57
ous [ 421 ke O
(" cereals -E?HEM )

cacauets

EVOLUCIO
DESITJABLE

Aliments
d'origen
vegetal

llegums
pesols

\fruits secs

o

UdG Poore & Nemecek, Science (2018)
L S—p—




‘Agricultura’ (alimentacio)

“dieta planetaria sostenible” (comissié EAT-Lancet)

AND HERE’S WHAT &
B FRUIT ANDVEGETABLES -
rruits 200g

Vegetables 300y ; ’:_

! WE SHDUI.D BE EATING EVERY DAY

B CARBOHYDRATE
Whole grains 23 2 ¢y
Two slices of wholemeal toast

_ e . Rice 60g Ptz 80y
Starchy

* Egos(afth thirds

M Plant-sourced ofanegg) ofafish Pork 7 Poultry
sunflower cil i fer finger) (quarterof (15
;ﬂ PROTEIN WMZEH i drlamb 79 .-r}gﬁ arasher of chicken
5 g nuggets) 29?

Lentisorpees 50y Sus 50g {;Rce i 13y 1289 "

__—

carn+peix+ous =
84 g per dia
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N’estem molt lluny!!

&

dieta universal
100%

.

B Carnvermella
B tubérculs
I ous

Bllegums
ICereals integrals
IFruits secs

Europa i
Asia Central



‘Agricultura’ (alimentacio)

LA PRODUCCIO

| LAGRICULTURA ECOLOGICA?
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Emissions de CO, a Espanya
per I’agricultura i la ramaderia

PRACTICAAGRICOLA ACTUAL

Espanya (29 Gt)

AGRICULTURA 100% ECOLOGICA
Espanya

(17 Gt)

o,
UudG
S

Eduardo Aguilera et al. “Escenarios de transicién agroecolégica en el sistema agroalimentario espafiol”, Ae - n°48 - verano 2022



‘Agricultura’ (alimentacio)

| LAGRICULTURA ECOLOGICA?

LA PRODUCCIO
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Emissions de CO, a Espanya
per I’agricultura i la ramaderia

PRACTICAAGRICOLA ACTUAL

S| TOTA LAGRICULTURA FOS ECOLOGICA
Espanya 116 Mt |’)

(17 Mt)

o,
udG
Nyt

Eduardo Aguilera et al. “Escenarios de transicién agroecolégica en el sistema agroalimentario espafiol”, Ae - n°48 - verano 2022
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Tractament de residus

ESCENARI ACTUAL

133 ktgp, = 3720 tegoe
(9% emissions GEH)

ESCENARI DESTIJABLE

Adob organic
biometa
CH, + 20, > CO, + 2H,0

(0% emissions GEH)
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Tractament de residus

ESTRATEGIA CATALANA DEL BIOGAS 2024-2030

Horitz6 2030:

- Biogas: 2 TWh/any

- Potencia: 246 MW*

- Residus organics: 8.421.400 t/any

(32% dejeccions ramaderes)
- Digestat brut: 7.767.580 t/any

(95% material entrada)

Inversio: 2.280 M€

Llocs de treball:
directes 460
indirectes 1100

*En 6 anys caldria construir 50 plantes
com la del projecte de Serinya
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Politiques climatiques
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Politiques climatiques

1.- Preu al carboni
- impostos als carburantst
- subsidis als combustibles fossils |

2.- Subsidis
- mecanismes financers
- subsidis a les renovables

- peatges autopistes

- subvencions eficiencia energetica
3.- Regulacio - ajudes transport public
- codis edificacio glere
- prohibicio calderes de gas
- prohibicio cotxes de combustio interna
- planificacié desplegament renovables

4.- Informacio
- etiquetes eficiencia energeética

- petjada de carboni dels productes

Ny .
UdG Bones intencions o accions efectives? T s e

N e/ major emission reductions



Politiques climatiques

“cap & trade”
O ( _

topall i mercat)

OMPRA missions reals

Natu rgy
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emissions

|beria
Any

o ETS prices in €/tC0O2
S | — evers

New Zealand

Kazakhstan

——  South Korea

o Switzerland
o — RGGI (USA)

California

Quebec

--- Ontario EU-ETS
o --- China max
o China min
o |
==
“ }1 a -
[= 1
N i
} R 1Y >
K‘%""" AR I ] H
{ ol s TR e %

o — —n v At . L

2010 2015 2020

R version 4.3.0 (2023-04-21 ucrt)



Politiques climatiques

nature communications

Article https://doi.org 101038 /s41467-024-48512-w

Systematic review and meta-analysis of
ex-post evaluations on the effectiveness
of carbon pricing
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Politiques climatiques

é nature communications 8
. Systematic review and meta-analysié of
ex-post evaluations on the effectiveness
® of carbon pricing
Chinese plot ETS | 4 ¥ = :
ooxinafel | 30% |7 2 N N |
. CEURl ] 3 38% | " 5 reduccié modesta .
I oo tax @ :
L= -ﬁBC - 70°A) ;

RGGI : : Per qué no s’assoleixen
LIK carbon proe 5up|.u.=-lUK é 24% e|S ObjeCtIUS’?
Tokyo El-’EI‘)CIUiO 20% : :

Cross—Counry

Saitama ETS

=wedih carbon tax

Gsskiag EQuebec 77% 7.g%

Korea EXGOrea 74% -1.58%
" !
Finnish carbon tax
cantornia caCalifornia (@ 74% : =13.1% .
Swiss ETS
T = 2 o .
tustralian caron AUStralia @ 60% &_
: - . :
. . Total E&E /o
emissions - - .
UudG 20  -10 0 10

sectors o . ‘ot
e e’ Regulats o—change in emissions
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Resum
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Resum

Concentracio a 'atmosfera
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