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Order tea, coffee etc from the bar, make
yourself comfortable, we begin at 9:30
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IF THOSE THAT BELIEVE IN CLIMATE
CHANGE ARE WRONG, WE WILL HAVE
NEEDLESSLY CREATED A CLEANER WORLD.

U.i,A tenbo “'AL!‘:J,.'-LLU'%

IF THOSE THAT DON'T BELIEVE IN CLIMATE

CHANGE ARE WRONG, WE WILL DIE.




Fossil fuel emissions projected to be
almost 8% higher in 2024 thanin
2015, the year the Paris climate
agreement was signed

Annual global CO, emissions from fossil fuels,
gigatonnes

Ocean surface temperatures broke
records in the first half of 2024

Average daily sea surface temperature, C

21.5C

B coal WOl Gas Cement

16 2015 2024
Paris agreement 21.0
signed ? 5
~2023
20.5 J e
_-=" 1991-2020~___--
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19.5 All years
1982 to 2024
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Electricity is getting cleaner around the world
Carbon intensity of electricity generation (gCO2/kWh)

Absolute Change since 2000

\/\/“\M

World

World
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Where the world’s electricily comes from

Each source's share of global electricity generation.

Change in global power capacity, by source

/0% Annually; 2005-2024
Fossil fuels
60% -
® +584.8 GW
%O'n
Renewables
40% Growth in solar and wind mean
renewables now generate over Renewable

30% of the world's electricity

30% _ _
Non-renewable

20%

/ \
10%  Nuclear —

Nuclear power has not kept pace with
electricity growth so its share has declined

0%

1985 1990 1995 2000 2005 2()‘10 2015 2023

Data: IRENA; Chart: Axios Visuals
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Solar electricity
generated to date in

2025 has avoided
the need to import

The UK's sunny spring has brought record solar output

Monthly average output from solar power plants, megawatts

Monthly average solar output topped
3,000MW for the first time in

The previous monthly record

was in
gas costing us
~£600m
and would have
released 6 million
tonnes of CO, when
burned. . . . . ' . . . . . . .
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Source: Carbon Brief analysis of figures from the National Electricity System Operator (NESO) carbonB”ef
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Offshore wind will form the backbone of Britain's clean power 2030 target
Electricity generation by source in 2023 and 2030, TWh

. Gas [Jj Other fossil i Nuclear Low carbon dispatchable power Other renewables Solar [l Onshore wind [Jjj Offshore wind
In 2023, unabated fossil fuels By 2030, unabated fossil fuels  Meanwhile, offshore wind could
accounted for one-third of GB's  would account for less than 5% account for over half of GB's
electricity generation. electricity generation by 2030

Current generation (2023) NESO 'Further Flex and Renewables' NESO 'New Dispatch’ scenario
scenario

Source: Clean Power 2030 Action Plan. cal'bOIlBl'Ief
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§S¢A|:? Leading countries for solar and wind generation

* Per capita:

* Sweden

* Denmark
Finland
Netherlands
Norway
Greece

Figure 3: Annual solar + wind generation per person {2024)

e UK
* 16" for solar + wind
per capita

e 6th for installed
wind (30.2 GW)
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Nuclear

Renewables are cheapest
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Grid Decarbonisation of UK Electricity
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Renewable Energy Cost Trends

Levelized cents/kWh in constant $2000'
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Source: NREL Energy Analysis Office (www.nmel.oov/analysis/docs/cost_curves_2002.ont)
'These graphs are reflections of historical cost trends NOT predse annual historical data.
Updated: October 2002

. Energy Anatysts Office
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@\ ‘ Decarbonization Charrel
4 COUNTRIES WITH THE MOST

BATETERY CAPACITY

Grid-scale battery energy storage systems (BESS) experienced a breakthrough in 2023, more than doubling
within a single year—a development that could have profound implications worldwide for the energy transition.

Who's leading the charge?

@ China & S

27.1 Gciyon 1586

48 6% <« percentage of total 28 3%

China’s capacity
more than tripled
from 2022-2023.

1 IRL CAN

2 68 3.6 6w @ Restof 0ow 0o
+ (.0 World - 0 07%

6.5%
; 3.0 6w
@ AUS ]3.28 GW 5.4%

R —
B

Sus'rqinable Ferriby 2025 Source: Statistical Review of Warid Energy 2024
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Welcome to

Sustainable Ferriby
2025

Order teq, coffee etc from the bar, make yourself comfortable,
we begin at 9:30




CLIMATE

SF
§4"2 People with a heat pump are happy with their %‘%\“"e“c“
02 ™ . .
choice — and more so than those with gas boilers...

How satisfied are you with the way you currently heat your home?

@ Very satisfied @ Fairly satisfied Neither satisfied or unsatisfied Fairly unsatisfied @ Very unsatisfied @ Don't know

Heat Pump ',

| do not have a central heating system n

% 2:"0'9 5 Source: More in Common. January 2024
ommon 20uUrce ore in UC on, Janu 20

Heat Pump satisfaction
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52@ Cost of EVs are falling

How Much do Popular Medium-Sized Cars Cost?
Starting OTR Prices

£80,000 £28,500
£27,760
ol Average EV Price £27.168
£70,000 (GBP)
= | owest EV Price
(GBP)
£60,000 ICE price (Ford £25,245
Focus)
£50,000
Vauwxhali Astra Geitfin Volkswagen Golf Life Ford Focus Titamum Average of these 3

£40,000

How Much do Popular SUVs Cost?

Starting OTR Prices
£30,000 £44,990

£35,005
£20,000 £29,890
£10,000
£0
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Kia Sportage 2 Nissan Qashgai Acenta Tesla Model Y Average of these 3

4 NimbleFins 2025 starting OTR Prices
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https://www.nimblefins.co.uk/cheap-car-insurance/average-cost-cars-uk

Comparing Prices and Ranges of Cheapest UK Electric Car Brands

200
190

® MG 4 EV Standard Range
180

170 citroene-3 BYD DOLPHIN 44.9 kWh  Renault 5 E-Tech 52kWh

160 Active ¢ ® 150hp
® Smart #1 Pro

—
oy
=

® Nissan Leaf 39 kWh

o
Mini Cooper Electric E

i
W
o B |

120

110
® Mazda MX-30

Real Range (miles)

100 ® Dacia Spring Electric 45

® Fiat 500e Hatchback 24 kWh

6060 £26,000 £28,6000 £36,600 £32,000

Starting OTR Price

Average range reflects combined city and motorway driving in both summer and winter. NimbleFins' analysis
4 NimbleFins of data from the EV Database. Each model is the cheapest electric car for each represented car brand.
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Data 2014-2023 @InsideEVs @IEA Estimate 2024 Projection to 2025 & Chart @FSS-Au @ProfRayWills 25May2024

S- 3 Global annual hybrid, plug-in hybrid & battery electric vehicle sales 2011-2025
4

Hybrid ™ Plug-in hybrid EVs W Battery EVs

30

Millions
= N
U o

10

0
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Transition to electric vehicles - global vehicle annual sales to 2023, projected to 2030
Vehicle data OICA; EV data to 2023 @IEA; 2024 FSS Estimate;, Projection @FSS_Au @ProfRayWills Updated 25May2024

» ICE Vehicles Hybrid ® Plug-in hybrid EVs Battery EVs
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—— e . <
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Rank and Fires Total
Fuel Type (per 100k Sales) Fires

1 Hybrid 3,474.5 16,051
2 GGas 1,529.9 199,533
3 Electric 25.1 52

0.1%
0.0012%

Likelihood e Petrol/Diesel
of car fire e EV

A petrol caris ~83 times more likely to catch fire than an electric car
Sustainable Ferriby 2025 https://energysavingtrust.org.uk/report/are-electric-vehicles-a-fire-risk/


https://energysavingtrust.org.uk/report/are-electric-vehicles-a-fire-risk/

France Tops European Leaderboard for 2024 EV Charger Installs
Top 10 markets in Europe by cumulative public charging connectors

Country Size of network at end of 3Q 2024

Additions across 1Q-3Q 2024

UK has over
150 thousand

Netherlands | 70.oc+ N 2o,

Germany [ 141,563
France D 136,841
UK B 51,893

Belgium B 67,589

Italy B 58,949

Sweden B 47,921

Spain B 37,027

Denmark [ 32,274

Austria B 20,838

Source: BloombergNEF, Eco-Movement.

places for EVs

B 19,400 fo chorge
N 27,804 ,

* 115,241 public
I 7579 connectors
I 23,047 « 39,733 locations
B 12,522 1,344 added last
I > 547 montn
B 4492 * 33,000 workplace
B ©,092 chargers
B 7314

Note: Counts uniquely useable connectors by market. Excludes CHAdeMO

connector type.

* 9,200 shared home
chargers

BloombergNEF
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Keyj No real alternative | Electricity/batteries [Biomass/biogas] [Other]

Unavoidable

_ Fertiliser | | Hydrogenation [Methanol] Hydrocracking | | Desulphurisation
[Shipping*] [Jet Aviation**] [Chemical FeedstockJ Steel [Long Duration Grid BalancingJ

[Coastal and river vessels ] [Non-Road Mobile Machinery ] [Vintage and Muscle Cars** ] [Biogas Upgrading]

Long Distance Trucks and Coaches High-Temperature Industrial Heat (Generators i

Regional Trucks Commercial Heating*™*  Island Grids  Short Duration Grid Balancing

LR

S
E “

Light Aviation Remote and Rural Trains Local Ferries Light trucks Bulk Power Imports UPS

Metro Trains and Buses Urban Delivery and Taxis 2 and 3-Wheelers Cars Bulk e-Fuels

Mid/Low-Temperature Industrial Heat Domestic Heating Power Generation Using Non-Stored Hydrogen

U n CO m pet|t| Ve Source: Michael Liebreich/Liebreich Associates, Clean Hydrogen Ladder.
*As ammonia or methanol **As e-fuel or PBTL ***As hybrid system Version 5.0, 2023. Concept credit: Adrian Hiel, Energy Cities. CC-BY 4.0

1 19

- S ~lanarn Lividerarcsan | addAa \ / I P X - AN Clannrnine ~ ) s 1 TN |
October 2023 Clean Hydrogen Laddel version 5.0 ‘-.(_Ifi‘.“ll_‘\/}'.l\'{”'”!",)[J!‘« '(,),;'fl“?‘\,'!')!",‘é\,\”

Hydrogen Ladder

Far too valuable to use for cars or heating.

Sustainable Ferriby 2025
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7 Cars: Battery electric most efficient by far

Direct chargin Hydrogen Power to liquid
battery electric vehicle fuel cell vehicle conventional vehicle

Electrolysis

CO2 alr-capture,
FTsynthesis

Fuel production
efficiency

Inversion AC/DC

Battery charge
efficiency

o |

m&sex

iéb/o

ISPORT & yYy@tranenw Q1@
{ VINT & tramaportenaviesnment og Sowcce: WIT (LRST, IFA, World bank), TTW, TAE cafculations



Heavy cars are more
dangerous to other drivers

‘Partner-car deaths’ per 10,000
crashes:

Heaviest vehicles: 37 deaths

Median-weight cars: 5.7
deaths

Lightest cars: 2.6 deaths

Sustainable Ferriby 2025

Deaths per 10,000 two-vehicle crashes

0.9

k= Renault Five EV

k=l Range Rover

L= Tesla Model 3
= Nissan Qashqai

1.8 2.3
Weight of car in tonnes

2.8

3.2

40

30

20

10
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Sustainable Ferriby
2025

Order teq, coffee etc from the bar, make yourself comfortable,
we begin at 9:30




Top options for reducing your carbon footprint
Average reduction per person in tonnes of CO2 equivalent

Refurbishment
/renovation

0.895

Live car-free

2.04

Battery electric car Vegan diet
1.95 0.8

One less long-haul
flight per year Heat pump
1.68 0.795

Improved cooking
equipment

1.6 0.65

Renewable energy

Renewable-based
heating

0.64

Public transport
0.98

Sustainable Ferriby 2025



§§/A} UK Average household emissions: 8,798kg CO:ze

A

Heating Aviation

Transport Electricity

12%

18% 9%
°

Climate Change Committee/BEIS (2019). Data is based on the UK average household emissions for 2017, C02e is carbon dioxide equivalent - a standard measure for carbon footprint that
lets other greenhouse gases be expressed in terms of the amount of CO2 that would create the same amount of global warming.

Diet/
Agriculture W Waste

=LEIES

2,

=

e
.
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Heat Pumps

* Households are no longer required
to get planning permission to place
a heat pump within one meter of
their neighbour’s property

* This planning restriction has
been lifted to help accelerate
the uptake of low carbon
heating systems.

* The restriction had been in
place because of noise
concerns. While they will still
need to be below a certain
volume level, noise levels are
typically less of an issue with
newer models.




The primary energy fallacy: heating

Don't let naysayers tell you we'll never be able to generate enough
renewable energy to replace today's energy needs. We won't need to.

Heating with
hydrogen

X Electolysis Compression and H2 boiler
[ ission
T | 5% 40 kWh 28 kwh "™ 22.4 kWh ~20 kWh
T RS A

1x

L 4
- V7. n=0.7 Hz  n=0.8 Mz n=0.9 Heat
é Gas furnace: 90% efficiency +
Heat 1
»~~ 15% upstream losses -> 21 MWh smirorimnt Mokt ol
~12.7 kWh ~20 kWh /\
_— . —
) Heat °
/ Electricity
/ Heat from
Jonvironment ... pump
[~12.7_kWh ~20 kWh

-63 kWh ' m i

Electricity

' Heat from

Heat pump: CoP 4 + 10%
grid losses -> 4.6 MWh

Heating with
heat pumps

[ environment .o, pump

’ ~12.7 kWh

~20 kWh
—4-\

~=! kWh '

" Electricity

Heat from
environment .-, pump

Heat
38 kWh J

| orLpees
V7L n-oss ~12.7 kWh ~20 KWh A

(& W\ e RwWh . —)

=l \ el =
\ \ Eloctricity

' Hoat from

\ environment Heat pump

‘=12.7 kWh ~20 kWh
—/-"-\

+6.3 kWh e

6Xx

Annual consumption to heaat average US home (MWh)

Heat
Electricity
0 \ Heat from
Methane gas Heat pump + \environment yoat bump
=12.7 kWh ~20 kWh
furnace renewable generation \
A\ RWh ’ —
! Heat

Electricity

D Michaed Sura
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Golf courses take up more space than solar power in the UK

Current and future solar power land use compared to other uses

Total UK land . Golf courses . Airports

242,495km?2 1,256km2 493km2
Future solar Current solar
464km?2 230km?2

p—
O
o
%)
72
>
i
o
O

CarbonBrief

CLEAR ON CLI'MATE
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Average annual electricity use by house type (kWh/year)

Figures include all electricity use, except for space heating

5000
4000

3000

kWh/year

2000

1000

Mid terrace Flat End terrace  Semi detached Bungalow Detached House
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UK electricity from fossil fuels is the lowest in 66 years

Annual electricity generation by source and demand, terawatt hours

- Fossil fuels = Renewables —— Demand

. ) » oot Our World
Annual CO, emissions

Carbon dioxide (CO.) emissions from fossil fuels
and industry. Land-use change is not included

|~ # Edit o

600 million t

500 million t

Fossil fuel electricity
generation is the
400 million t lowest since 1957

Inited -
300 million t Kingdon V g

200 million t

100 million t

CarbonBrief

Source: DESNZ, BM Reports and Carbon Brief analysis
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Britain's installed capacity of power stations over the past two decades

GW

Gas

‘/ Total wind

Wind (Onshore)

Wind (Offshore)
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Gas sets UK electricity prices far more often than elsewhere in Europe
Share of hours where gas sets the price, %

o | ™}

Greece ;‘ 90%
Belgium 87%
Netherlands 86%

Italy

Spain i 65%

Ireland

UK electricity prices are dictated by gas prices, which remain three times higher

Portugal than before the global energy crisis
i Monthly average day ahead prices, p/therm (gas) and £/MWh (electricity)
Germany

France
Poland

Norway

Sweden

Source: Zakeri and Staffell, 2023

Source: Source: Ofgemn carbonB”ef
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High gas prices have caused most of the rise in household electricity bills since

before the global energy crisis
Change since pre-crisis levels, £

Wholesale costs £162

Networks £63
Operating costs £18
Green levies £18
Social levies £15
Profits £11
Other £20
Source: Carbon Brief analysis of Ofgem data carhonBrief
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China’s CO2 emissions drop due to clean energy for first time
Emissions from fossil fuels and cement, MtCO2, rolling 12-month totals

2017 2018

Source: Analysis by Lauri Myllyvirta for Carbon Brief

Sustainable Ferriby 2025

March 2024

Falling CO2 due to clean power outweighed rises elsewhere
Year-on-year change in China's CO2 emissions from fossil fuels and cement, MtCO2

il Cement | Coal Gas ol

Bullding materials
Chemical industry
Heating system industry
Metallurgy industry

Other sectors

Source: Analysis by Lauri Myllyvirta for Carbon Brief
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IN 2021
’ f = 1,000,000 tonnes

IRON ORE
2,600,000,000 tonnes’

(EierenTs ]3]
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ALL THE METALS WE MINED

The werld produced roughly 2.8 billlion tonnes of metals in 2021.
Here are all the metals we mined, visualized on the same scale.

(Fj/)l Construction

1<)>: Chemicals @) Alloying Agents
e

¥
A
f
2

LARGEST END-USE C} e
o Pt
() Energy/Batteries Q) Magnets

TECHNOLOGY AND

INDUSTRIAL METALS
PRECIOUS METALS

181,579,892 tonnes
1474 889 tonnes
;\:;:l};\bd-,,km Tin
S o 300k
- VoK 2 on "\*"
tea S g _m"/%'?..““" Sty
4_3.1; Titan P A ™ ing oy ~
okes S o 503" 2 i R
M Zrcon # a,;‘if“m
12M 8
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Try your hand
at our quiz

Scan the QR code or use the URL
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Try your hand
at our quiz

Scan the QR code or use the URL
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