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« By the end of this decade, the share of wind and solar PV alone in
global electricity generation is set to double to 30%, according to
the forecast. However, the report emphasises the need for
governments to ramp up their efforts to securely integrate these
variable renewable sources into power systems.

* Recently, rates of curtailment — where renewable electricity
generation isn't put to use — have been increasing substantially,
already reaching around 10% in several countries today. To
address this, countries should focus on measures such as
increasing power system flexibility. Making a concerted push to
address policy uncertainties and streamline permitting processes —
and to build and modernise 25 million kilometres of electricity
grids and reach 1500 GW of storage capacity by 2030,

XI= : Renewables 2024 — Analysis - IEA
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* However, regardless of uncertainties in data and assumptions,
there can be no doubt that if the political environment in
Germany had been favourable to NPPs in 2002, the country
would have fared far better than with the current
Energiewende both concerning expenditures and climate gas
emissions. In the grand scheme, the alternative policy of
keeping existing NPPs in 2002 and building new NPPs would
have cut expenditures in half and Germany would have
secured its climate goals in the process

X|& : What if Germany had invested in nuclear power? A comparison between the German energy
policy the last 20 years and an alternative policy of investing in nuclear power Jan Emblemsva
Published online: 02 Jun 2024 International Journal of Sustainable Energ
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Figure ES9. Total system costs as a function of nuclear
capacity and interconnection level

System cost (USD billion)
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Note: For expositional purposes the “new gas" scenario was excluded from this figure.

European Union Electricity Cost vs Installed
Solar Plus Wind Capacity Per Capita 2019
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You are constantly told that solar and wind are cheap
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The Hidden Costs of Delivered Renewable Energy
By R. Williams and Paul Domjan (2025)
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LCOE vs consumer electricity bills

250 900 UK Balancing Costs by year (in millions)
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R. Williams and Paul Domjan (2025), “The Hidden Costs of Delivered Renewable Energy”, ENODA.

The Ruinous Cost of Free Energy: Why an electricity system
built on renewables is the most expensive of all options.
By Stephen Wilson(2024)
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Cost Contributions to Residential Electricity Bill

Cost composition of a 35
residential electricity bill

Wholesale Network

costs costs
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Retail costs and margin
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Australia: Power Station Closures to 2035

Power Station State  Fuel Commissioning Notified Capacity

Date Closure (MW)
Eraring* NSW  Coal 1982 2025 2,880
Torrens Island B SA Gas 1967 2026 800
Collie WA Coal 1999 2027 340
Callide B QLD Coal 1989 2028 700
Yallourn VIC Coal 1975 2028 1,450
Bluewaters WA Coal 2009 2029* 400
Muja WA Coal 1981 2029 1,094
Vales Point B NSW Coal 1978 2029 1,300
Bayswater NSW Coal 1982 2033 2,600
Callide C QLD Coal 2001 2035 825
Gladstone QLD Coal 1976 2035 1,680
Kogan Creek QLb Coal 2007 2035 750
Loy Yang A VIC Coal 1984 2035 2,200
Stanwell QLD Coal 1993 2035 1,400
Tarong & North QLD Coal 1984 & 2002 2035 1,840

Total 20,259



Three Systems: Three Cost Zones

Comparative wholesale cost $/MWh (annual average system-wide)

Additional costs over and above
wholesale market, for wind/solar linked
transmission and distribution spend.

$200
MWh
Whe - dri
o) e @O@®
$50
IMWh

Cost zones Main energy sources

The Combined Impact of
Capacity Factors, Interest Rates and Operating Life on LCOE

Onshore wind Solar PV Black coal
Interest rate (r) 5.99% 5.99% 5.99%
Operating life (n) 20 25 40
Overnight capital 2,642 1,572 5,398
cost ($/kw)
Fixed O&M ($/kw) 25 17 53
Capacity factor 32% 22% 89%
Fixed cost sub-total 21 73 53
($/MWh)
Efficiency 100% 100% 40%
Fuel cost ($/GJ) 0 0 7
Fuel cost ($/MWh) 0 0 17
Variable O&M ($/ 0 0 4
MWh)
Variable cost sub- 0 0 21
total ($/MWh)
Total LCOE ($/MWh) 91 73 74
Base case ($/MWh) 55 47 108
Variation ($/MWh) 36 26 -34

% change 65% 54% -31%




Analogy 1: a bicycle is cheap to buy and low
emission, but nobody jumps on the Malvern Star
to pick up the family from the airport.

Analogy 2: which do you prefer, a $5 pizza with
$10 delivery, or a $7 pizza with $5 delivery?

12

“Rethinking the “Levelized Cost of Energy”: A Critical Review and
Evaluation of the Concept,” Energy Research & Social Science
By Jan Emblemsvag(2025)
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Source: BofA Research Investment Committee, Idel 2022
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Climate Group &€& L&

o OHX|20f EtAFEE fIT 3 &0l CFE 7t

Corpomte Iendership on RE100 is the global renewable energy initiative

G, i bringing together hundreds of large and
renewable electrlmty influential businesses committed to 100%

renewable electricity. Together, we underline the
business case and send a powerful demand

signal to policymakers and investors to help CLIMATE GRUUP

address market challenges.
RE100 is delivered by Climate Group in
partnership with CDP. Our goal is to achieve zero

carbon electricity grids at scale. @EBON 'FREE

N coumon

24/7 Carbo
v Powering a carbon-free future  We are working with & Founding Pariners to Powering a carbon-free
Free Coa I |h°n shape a campaign fo encourage more future, every hour of every
businesses fo choose 24/7 carbon-free electricity, day. Sourced locally.
ahead of its full launch in 2025,

About 24/7 Carbon-Free Coalition

Climate Group®l CF &g 7|=7|& NS

“CLIMATE GROUP

“CLIMATE GROUP

COALITION

24/T7 Carbon-Free Electricity technical criteria and
appendices

Date of publication: 29 May 2025

24/7 CFE Technical Criteria

Section one: Definitions of terms Section three: Recognised carbon-free electricity
CFE Carbon-free electricity resources
| CFE generator An entity that owns or operates CFE generation or storage
projects. 1. Generation resources (excluding biomass)
Project, or facility The physical plant generating or storing electricity. . . s .
The 24/7 Carbon-Free Coalition considers electricity generated from the following
Generation The electricity generated or discharged by a project, or facility. energy resources to be fully carbon-free:
Corporate buyer An entity that is procuring CFE for its operations and may be
seeking fo make claims fo its use. 24/7 Carbon-Free Coalition . Wind;
partner companies are corporate buyers. Sol
- olar,
Supplier, or utility An entity that supplies electricity to corporate buyers. Zero-emissions geothermal;
.
[ Energy attributes The physical characteristics and the environmental benefits of .
electricity generation determined by those physical . Marine (wave and tidal);
characteristics. Energy attributes include, but are not limited to: " Sustainable hydropower; and
- Static information about the generation (technology

. Nuclear (fission and fusion).

type, nameplate capacity, location, commissioning
date, project name. efc.).

- The released CO2e emissions associated with the
generation.

- The time and date (vintage. or sometimes a
timestamp) of generation.
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Figure 1.3 > Estimated market size for selected clean energy technologies

by technology and region, 2020-2050

STEPS NZE
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m Offshore wind
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M Europe

M Asia Pacific

North America
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Billion USD (2020)
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2020 2030 2050 2030 2050

There is explosive growth in clean energy technologies over the next decade in the
NZE, leading to a clean energy market worth a cumulative USD 27 trillion by 2050

Note: Market share estimates are the product of anticipated average market prices and sales of tradeable
units of the core technologies: solar PV modules; wind turbines; lithium-ion batteries (for EVs and grid

storage); electrolysers and fuel cells. This differs from i

vestment or spending estimates that include for

example, installation costs.
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