Climate Change and the
Role of Nuclear Power
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The climate and energy challenge

According to the United Nations, limiting global In order to limit the global
warming to 1.5°C is necessary to avoid catastrophic temperature increase to 1.5°C
consequences and irreversible changes. above pre-industrial levels,

90% of electricity in 2050 will
likely need to be from low
carbon options.

Since 1970, energy and industry activities have
contributed roughly 70% of total emissions.
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Global population and economic growth will drive
increased demand for electricity.

Global Population and GDP Growth from 2017
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This will include more demand from industry, buildings,
and transport, with their electrification:

Final Electricity Demand (Exajoules)

200

Transport
150

Buildings

Industry
100

50 -

0 1971 1990 2010 2016 2030 2040 2050

The Paris Agreement aims to hold the increase in

the global average temperature to well below 2°C
above pre-industrial levels. Recognizing that it would
significantly reduce the risks and impact of climate
change, as reiterated in the 2018 IPCC Special Report,
the Paris Agreement also aims to pursue efforts to limit
the temperature increase to below 1.5°C. Given these
goals, what is the role of nuclear power?



Nuclear power as a
low carbon power source

Nuclear power, along with hydropower and
wind energy, produces very low greenhouse
gas emissions per unit of electricity
generated on a life cycle basis.
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Even when accounting for the entire life
cycle from mining to waste management,
nuclear power is proven to be a low carbon
electricity source.

12% Waste management
and decommissioning

5.8 g(CO,eq)/kWh
Switzerland PWR

249, Construction

Operation

61% Mining, enrichment
and processing

|

EEEnE
N N
ap BN BNl BNl .

®
TN o
0 LETTIFRRAR TSR




Nuclear power as part of an integrated
low carbon solution to combat climate change

Nuclear generation can provide continuous to frequency regulation. These characteristics
reliable low carbon power, day and night, enable nuclear power to complement and

rain or shine. As a dispatchable source of support other low carbon electricity sources,
power, nuclear generation can also respond such as variable solar and wind generation, as
to changes in electricity load and contribute part of an integrated low carbon electricity grid.

1 11 E
o En ==

Baseload Reliable Variable
low carbon balancing renewables
Nuclear power Nuclear power Nuclear power can
provides baseload contributes to grid support higher
low carbon electricity, balancing and deployment of variable
displacing fossil fuels in management to solar and wind generation
applications requiring ensure a stable and without the need for
a concentrated and reliable energy system. backup capacity from
continuous power supply. fossil fuel generation.
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Between the 1970s and 1990s, large scale growth of nuclear power
represented some of the most significant contributions to low carbon
electricity.

Today, nuclear power represents one of the largest contributors to low
carbon electricity generation, supplying nearly a third of the world’s
available low carbon electricity.

IPCC energy pathways consistent with the Paris Agreement’s 1.5°C
ambition call for a doubling or more of nuclear generation by 2050.

Existing reactors and future advanced Solar and wind are variable by nature, and in
nuclear models, like small modular areas where there is no low carbon baseload
reactors, can meet baseload power needs option, the backup to accommodate that
and operate flexibly to accommodate variability is often provided by fossil fuels.
renewables and respond to demand. Every unit of electricity provided by nuclear

is low carbon, making it a better backup

Every day, electricity demand rises and ) _
energy source to intermittent renewables.

falls. That demand is met by multiple energy
sources based on availability and cost.

Wind is variable on a daily and
seasonal basis

This is an example of electricity demand for one day. w

Solar production is limited to a
specific period during the day

Storage and demand <
response can meet

Demand response and storage
can fill in when demand is high
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Nuclear power performs well

in evaluations of health impacts

Life cycle human health impact
(in disability adjusted life years (DALY)
per TW-h), 2010 global average
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DALY is a measure of overall disease burden,
expressed as the cumulative number of years
lost due to ill health, disability or early death.

Left: Nuclear performs well in terms of
health compared to other technologies.

Nuclear also generates very little waste.
In Sweden, the average

person’s annual

electricity consumption

could be provided

entirely by nuclear

power and the waste

would be slightly larger

than a tennis ball.

Management solutions exist for all types of waste
arising from nuclear power plant operations

Following removal from the reactor, the spent
fuel is stored under water for several years to
allow cooling.

After this time, the spent fuel can be shipped
for reprocessing or transferred to longer term
wet or dry storage before being disposed in
deep, stable geological formations.

Other types of waste are routinely
processed and disposed in near surface
disposal facilities.
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For more information, please contact:

Planning and Economic Studies Section
Department of Nuclear Energy
International Atomic Energy Agency
Vienna International Centre

PO Box 100, 1400 Vienna, Austria

Tel: +43-1-2600-22776, Fax: +43-1-26007-22529

Email: NE.Communication@iaea.org
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