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WHY WE BELIEVE NUCLEAR
POWER CAN BE A DRIVER OF

SUSTAINABLE DEVELOPMENT

THESE DAYS THE WORLD IS STRIVING TO ACHIEVE

SUSTAINABLE DEVELOPMENT GOALS SET BY THE UNITED
NATIONS. THE ENERGY SECTOR AND NUCLEAR POWER IN
PARTICULAR CAN PLAY A MAJOR ROLE IN THESE EFFORTS

B GOALS - GE

It is the time to look at
nuclear energy
through the prism of
sustainability and the
UN’s Sustainable
Development Goals
Kirill Komarov,

First Deputy Director General,

Corporate Development and International
Business, Rosatom

m NUCLEAR POWER FOR SUSTAINABLE DEVELOPMENT: m
How nuclear power can contribute to sustainable development goals in the age of climate change challenge



INTRODUCTION

oday, the world is shifting to-

wards new economic patterns

that make sustainable develop-

ment an even greater challenge.

In 2015, the UN launched the 17
Sustainable Development Goals, or
SDGs, that cover a lot of ground and ad-
dress various fields and sectors in so-
cial, economic and environmental di-
mensions. The SDGs have been adopt-
ed by 193 UN member states and can
be applied to all countries regardless of
their level of economic development,
size or population. Achieving sustaina-
ble development goals has now be-
come a driver for most of the world’s

THE ROLE OF NUCLEAR POWER

IN CLIMATE CHANGE MITIGATION

IS BEING HIGHLIGHTED BY
INTERNATIONAL COMMUNITY,
INCLUDING THE INTERNATIONAL
ENERGY AGENCY AND
INTERGOVERNMENTAL PANEL ON
CLIMATE CHANGE. SPECIFICALLY

IN ADVANCE OF THE UN CLIMATE
CHANGE CONFERENCE COP 25,
EUROPEAN PARLIAMENT ADOPTED
A RESOLUTION STATING THAT "...
NUCLEAR ENERGY CAN PLAY A ROLE
IN MEETING CLIMATE OBJECTIVES
BECAUSE IT DOES NOT EMIT
GREENHOUSE GASES, AND CAN
ALSO ENSURE A SIGNIFICANT SHARE
OF ELECTRICITY PRODUCTION IN
EUROPE".

NUCLEAR POWER FOR SUSTAINABLE DEVELOPMENT:

economies. What is more, meeting sus-
tainable development targets has be-
come a responsibility not only for gov-
ernments but also for businesses and fi-
nancial institutions.

There is no denying that the energy
sector is one of the key drivers for both
social and economic development. Lim-
ited or unstable access to power is one of
the key obstacles on the way to coun-
tries’ comprehensive development. To
ensure sustainable growth, it is therefore
crucial for countries to ensure their ener-
gy mix is based on reliable, affordable
and sustainable energy sources.

Moreover, decarbonization of the
global energy mix is yet another high-pri-
ority goal to be achieved since the energy
sector is one of the main CO, emitters.
Nuclear power does not emit CO, during
operation and contributes to achieving
net-zero energy mix.

Nuclear power is a source of energy
that provides dispatchable and clean
electricity with a low carbon footprint
and it is highly predictable in terms of
costs and reliability of supply.

What is more, incorporating nuclear
power into the national energy mix re-
sults in developing energy-intensive in-
dustries and GDP growth, social develop-
ment by promoting education and inno-
vation and climate change mitigation —
the three pillars of sustainable
development.

Most importantly, nuclear power pro-
jects are positive examples of strong in-
ternational cooperation that brings to-
gether various stakeholders and provides
for building solid long-term partnerships.
That is why nuclear power should keep
and even strengthen its position in the
global energy mix.

At the same time, the global energy
system is undergoing drastic transforma-

How nuclear power can contribute to sustainable development goals in the age of climate change challenge
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ACCESS TO ENERGY

GLOBAL

JOB CREATION ENVIRONMENT

% 2.1 GT OF ONE NPP*
EAC?RI\éF;\?EUSNIT CO2 EMISSIONS CAN PROVIDE
PREVENTED ACCESSTO
ZO0,000 ANNUALLY BY BASELOAD
- LOW-CARBON
J%I\B/EYRE{:\FFS{S 449 NUCLEAR ENERGY FOR
LIFECYCLE POWER REACTORS** ABOUT
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WORLDWIDE
ECONOMIC ENVIRONMENTAL SOCIAL
A 4 4 Vv

THREE SUSTAINABLE DEVELOPMENT
PILLARS

tion; while some regions are still strug-
gling without basic commodities like heat
and power, a comprehensive energy sys-
tem is emerging.

The role of nuclear power is to ensure
stability within modern integrated ener-
gy systems and contribute to achieving

*1-unit NPP with 1,000-1,200 MWe capacity
**in 2019

Sustainable Development Goals by all na-
tions. To succeed in building a sustainable
energy system for the world to prosper
we need to make sure that nuclear power
continues playing its unique role in the
global energy balance while doing no
harm to the environment. ®




Energy drives
Sustainable
Development

ENERGY IS SEEN AS
THE CRUCIAL FACTOR
IN ACHIEVING SDGs

here is no doubt
that energy is a
prerequisite  to
sustainable de-

velopment with nuclear power be-
ing its essential part. Access to reliable
and affordable energy services ensures
continuous development both at social
and economic levels. SDG 7 is dedicated
to providing affordable and clean energy
since production and consumption of
electricity have an impact on all three pil-
lars of sustainable development — eco-
nomic, social, and environmental.

Stable supply of energy is essential
for a long-term comprehensive eco-
nomic and social development
which makes a difference to
people's everyday lives at
all levels: safety on the

streets, telecommunication systems,
business processes and modern technol-
ogies for education and healthcare large-
ly depend on the efficient operation of
energy systems.

Unreliable and unstable access to
power is one of the top constraints' to the
economic development alongside with
corruption, political instability, taxes,
shadow economy and lack of finance,
skills or land.

ROSATOM

WHY IS ENERGY
SO IMPORTANT
FOR SDGs?



860 MILLION PEOPLE STILL DO

NOT HAVE ACCESS TO ELECTRICITY*

3 O 04% OF FIRMS SEE

ELECTRICITY AS A MAJOR CONSTRAINT
ON BUSINESS DEVELOPMENT>

POWER OUTAGES COST 1 4
AFRICAN COUNTRIES %
OF THEIR ANNUAL GDP®

ACCORDING TO THE IEA,
GLOBAL POWER CONSUMPTION

WILL MORE
THAN DOUBLE BY 2 040

The figures are self-explanatory: on
average, 4.5% of annual sales are lost due
to power outages globally, while for
South Asia these losses account for al-
most 11%.

Limited access to power therefore
goes far beyond just being an electricity
and heat issue: it is an obstacle on the
way to countries’ sustainable develop-

The good news is that the number of
people without access to electricity fell
from 1.7 billion in 2000 to 860 million in
20182 and by 2030 is projected to fall by
36%?3, despite an increase in the global
population.

Developing countries in Sub-Saharan
Africa are making progress in decreasing
the number of people without access to
electricity; however, the electrification
rate in this region is still below 45%. Asia
has made significant progress in provid-
ing access to electricity for people and in

ACCESSTO
SUSTAINABLE
ENERGY CAN
CHANGE LIVES

2016 reached the electrification rate of
89%, while in 2000 the indicator was
merely 67%. It is expected that the uni-
versal access to electricity can be
achieved in Asian countries by 2030. Lat-
in America and the Middle East have al-
ready reached almost 100% electricity
access (99% and 95%, respectively).

Even though the trend looks optimis-
tic, by 2030 almost 8% of the world’s
population, which amounts to 670 mil-
lion people, will still have no access to
electricity.

Moreover, the mere access to elec-
tricity, which to many sounds synony-
mous to household access to electricity,

ment. is not itself enough to drive forward so-
Share of ﬁrms
that see 325

electricity as a
major constraint,

by region I 13.02

sub-_-a-l-m .|.uln Ent & Ll Asrmmica & Ewop & |a-| u--.
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cial and economic development. It is its tually have high-quality and reliable ac- A
quality and quantity that matter. cess to power. Top 5

It is not uncommon for households
to have only low-quality access: limited
hours of electricity at low voltage and
relatively poor reliability. Few people ac-

Power supply should be sufficient
and stable while prices should not fluc-
tuate much and should demonstrate
predictability in the long run. ®

Political

constraints

ELECTRICITY SUPPLY IS ESSENTIAL FOR
BOTH DAY-TO-DAY LIFE AND LONG-TERM

DEVELOPMENT

QUALITY OF LIFE

In general, energy ensures
economic stability and devel-
opment, creates jobs and
improves living standards

HEALTH
Modern health- @

care system cannot
possibly exist without
energy. It allows refriger-
ating various types of medi-
cine, vaccines as well as
operating and sterilizing
medical equipment

BUSINESS
Electricity supply is a key
condition for successful devel-
opment of transportation
and commerce, micro-,
small- and medium-size
businesses, agricul-

/Ii ture and various

al industries

% EDUCATION
All kinds of educa-
tional institutions

need electricity supply.

It provides proper condi-

tions for education, includ-
ing incorporation of IT tech-
nologies into the educational
process




The role of nuclear

power in achieving
SDGs

A GROWING
GLOBAL DEMAND
FOR LOW-CARBON
ENERGY, WORLD CAN
BENEFIT FROM BUILDING

NEW NUCLEAR POWER
PLANTS

ack of security, availabil-
ity and reliability of the
energy system can be-

come a stumbling block
to socio-economic development. For in-
stance, power outages cost African coun-
tries ~1-4% of their GDP every year.
Moreover, 81% of the global energy
mix is still based on fossil fuels, the same
percentage as 30 years ago. Recent devel-
opments in the renewable energy sector
are no doubt extremely significant, and
renewables have been recognized as a
very rapidly developing energy sector
globally both in terms of capacities being
installed and in terms of the total vol-
umes of investments. However, the ener-

TODAY, NUCLEAR POWER

IS THE KIND OF
BASELOAD CARBON-
NEUTRAL ENERGY THAT
MAKES IT POSSIBLE TO
SUCCEED IN BOTH AREAS

Finding the right
balance
between
economic and
environmental
goals

4
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ENVIRONMENTAL
GOALS

hy —i

gy sector is still one of the main emitters
of CO2 and other GHGs that account for
about 67% of total GHG emissions’, which
worsens climate change. According to the
World Health Organization, the health
sector suffers an estimated direct dam-
age of USD 2-4 billion each year due to
the global climate change®.

As a result, one of the key issues today
is how to find the right balance between
these two dilemmas: ensuring security of
electricity supplies to boost economic de-
velopment, on the one hand, and com-
bating climate change efficiently, on the
other. While some public groups are in-
terested in environmental sustainability,
others care more about GDP and income
growth, which may go against the climate
agenda.

Even though fossil fuels can provide
the base load essential for economic
growth, they barely contribute to climate
change mitigation. At the same time,
such low-carbon energy sources as wind
and solar are intermittent and pose risks
to the security of power supply, which is
essential for heavy industries and medical
institutions.

Here, the role of nuclear power cannot
be overestimated.

.o
ail

ECONOMIC
BENEFITS
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s Ensure access to affordable, reliable, sustainable
-~ 5 and modern energy for all

NUCLEAR ENERGY I5S:

AFFORDABLE ENERGY

While NPP construction projects re-
quire substantial capital investments,
their operational costs make up a relative-
ly smaller share of generation costs.

Fuel prices account for less than 20%
of NPP power generation costs. While
conventional energy sources highly de-
pend on fuel prices, nuclear power costs
are hardly affected by fuel price fluctua-
tions, which is crucial when energy
sources are imported. This low depend-
ency on fuel prices provides for cost pre-
dictability even in the long run and en-
sures energy security for more than 60
years.

Secondly, the fuel campaign for nucle-
ar power is much longer than for other
convectional energy sources. Uranium
has the highest energy value compared
to the most common fossil fuels used to
generate electric power. While 1 kg of
coal provides 8 kWh of electricity, 1 kg of

RELIABLE ENERGY

Nuclear power makes a significant
contribution to ensuring energy securi-
ty and optimizing the cost of electricity.

One factor that contributes to ener-
gy security is nuclear power plants' abil-
ity to be built on a wide range of sites
and generate power regardless of cli-
matic conditions. This overcomes the
main limitation of renewable energy
sources that are non-dispatchable and
highly dependent on weather condi-
tions. Today only very few countries in
the world can achieve a renewables-on-

uranium generates 50,000 kWh, a figure
which would require 2.7 million kg in coal
equivalent®.

What is more, since all power plants
invariably need fuels to operate, longer
fuel campaigns typical of nuclear power
plants may substantially increase logistics
efficiency. For example, a large coal-fired
power plant at full load requires at least
one daily coal delivery of over 10,000
tons, especially in "peak seasons" when
demand is at its highest'. Coal burning
therefore heavily depends on the capaci-
ty to transport coal in sufficient amounts
reliably and at reasonable prices. This
means that final prices for consumers are
affected not only by coal prices, but also
by logistics. Nuclear power does not re-
quire frequent fuel deliveries so that relia-
bility of power supply and generation
costs do not so much depend on fuel
transportation.

ly grid — since energy storage is still
very expensive. These are well-off and
developed counties with predominantly
residential electricity consumption and
favorable geographical and climatic
conditions. Energy intensive industries
currently cannot rely on wind or solar
power. Therefore, even though renewa-
ble sources are clean, the electricity they
generate is intermittent. At the same
time, nuclear power ensures reliable
base load supply during the whole 60+
year lifecycle.

SUSTAINABLE AND MODERN ENERGY

The energy industry is one of the
biggest CO, producers. Unlike conven-
tional power plants that have to use
fossil fuels, nuclear power plants bare-
ly emit CO, throughout the entire life-
cycle. For example, coal power plants
emit 820 gCO,eq/kWh during their li-
fecycle of which almost 760 gCO,eq/
kWh are direct emissions during oper-
ation.

NUCLEAR ENERGY IS THE ONLY EXISTING
TYPE OF GENERATION THAT MEETS ALL THE

For nuclear power, indirect emissions
of CO, during the whole fuel cycle from
mining to waste treatment are mere
12 gCO,eq/kWh. What is more, NPPs do
not have any direct CO, emissions or any
biogenic CO, emissions. Wind power
plants’ indirect emissions during lifecycle
average 11 gC0O,eq/kWh onshore and 12
gC0,eq/kWh offshore. Solar PVs produce
48 gCO,eq/kWh of indirect emissions'".

CRITERIA OF SUSTAINABLE ENERGY

SYSTEMS AT ONCE

FOR POWER
GENERATION

COST PREDICTABILITY NON-INTERMITTENT
POWER SUPPLY

MINIMUM CARBON
DIOXIDE EMISSIONS
DURING LIFECYCLE

ROSATOM

m NUCLEAR POWER FOR SUSTAINABLE DEVELOPMENT: m
How nuclear power can contribute to sustainable development goals in the age of climate change challenge
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O Take urgent action to combat climate change and its impacts

Since 1980, total CO, emissions have
almost doubled and reached the historic
peak. At the UN Climate Change Confer-
ence COP-21 held in Paris in 2015, the
leaders of 150 nations pledged to keep
the increase in global temperatures by
2100 well below 2°C and as close as possi-
ble to 1.5°C compared to pre-industrial
levels.

However, global emissions continue
growing: in 2018, the volume of global
emissions set another gruesome record
of 55.3 GtCO,e™.

Despite this, global energy mix is
still based on fossil fuels with energy
consumption and production standing
behind around 2/3 of the global GHG
emissions. According to the Interna-
tional Energy Agency, IEA, in 2018 glob-
al energy-related CO, emissions rose by
1.7% to reach a historic high of 33.1 Gt
CO," driven by higher energy demand
in 2018.

In order to succeed in limiting global
warming to below 2°Cand 1.5°C, by 2030
emissions have to be lower than in 2018
by 25% and 55% respectively. That
means that the energy sector has to
evolve and one of the options is adding
nuclear capacities into the global energy
balance.

According to the International Atomic
Energy Agency, IAEA, nuclear power

plants help to prevent 2.1 Gt™ of CO,
emissions annually, while over the period
1970-2015, nuclear power prevented
around 68 Gt of CO,", close to the total
emissions from the entire power sector
over 2010-2015.

2.1 Gt CO, is comparable to 70% of
emissions from the combined car fleet of
the BRICS countries (Brazil, Russia, India,
China, South Africa), which amounts to
641 million vehicles’.

All NPPs around the globe help to
avoid almost as much CO, as is absorbed
by global forests each year: in accordance
with a NASA-led study, all forests absorb
almost 2.5 Gt CO, annually".

WITHOUT NUCLEAR
POWER, GLOBAL CO,
EMISSIONS FROM
ELECTRICITY GENERATION
WOULD HAVE BEEN
ALMOST 20% HIGHER
OVER THE LAST 50 YEARS

70% — 2.1 \ 33.1

DFCDE EMISSIONS GT O, EMISSIONS
FROM CARS N BRAZIL, RUSSLA, AVOIDED BY MUCLEAR
INDLA, CHINA, AND SOLTH AFRICA PCWER PLANTS
TOGETHER AROUND THE GLOBE
541 ANMUALLY
. Tl | PAVING THE WAY
5 T g . | TOCOMBATING
e CLIMATE CHANGE
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Promote sustained, inclusive and sustainable economic growth,
full and productive employment and decent work for all

Build resilient infrastructure, promote inclusive and sustainable
industrialization and foster innovation

NUCLEAR POWER HELPS TO
ACHIEVE NOT ONLY CLIMATE

ROSATOM

BUT ALSO ECONOMIC GOALS

Nuclear energy goes further than just
bringing light to houses — it gives the
green light to the countries’ economic
growth and social development while
paving the way to combating climate
change.

All modern economies need power
even though different countries have differ-
ent economic models. Some focus on
heavy industry or machinery sectors devel-
opment that require a reliable source of
base load energy. Others develop the ser-
vice sector driven by public-oriented servic-
es such as light industry, agriculture and
tourism that require clean and reliable elec-
tricity supply when and where it is needed.
Digital economies focus on innovation and
digital aspects such as the development of
data centers, high-tech and computerized
services. For them, a stable and reliable
source of power is one of the top priorities.

Depending on its exact needs and
long-term goals, each nation chooses a
certain development vector. Nuclear
power can be integrated effectively into
any of these models.

For countries with overreliance on any
particular source in the energy mix, nucle-
ar power is a tool to diversification while
meeting the growing demand for reliable
electricity supply and combating effects of
climate change by cutting CO, emissions.

What is more, nuclear power plants
can contribute to renovation of power ca-
pacities by reducing the average age of
installed capacity and thus contributing
to stability within the energy system.

Nuclear power plants benefit coun-
tries by creating jobs during NPP con-

struction and operation, both directly
and indirectly: 1 job created at an NPP
leads to 10 jobs created in other fields.

Although part of NPP project imple-
mentation costs are associated with the
construction or renovation of grid infra-
structure, railways, bridges, roads, etc.,
this infrastructure can be used for pur-
poses not related to further operation of
nuclear power plants.

NPP projects lead to the creation and
development of the urban environment
around the nuclear power plant.

200,000 JOB-YEARS OVER
A LIFE CYCLE ARE
CREATED BY EACH NPP

CONSTRUCTED™

Nuclear power plays an important role
in boosting socio-economic develop-
ment both in the short-term and long-
term perspectives: construction of an
NPP results in comprehensive spillover
and multiplier effects on GDP throughout
the NPP lifecycle.

NPP construction provides outstand-
ing opportunities for local companies to
gain the required competencies to oper-
ate in international markets. By partici-
pating in NPP construction, local indus-
tries can be involved in the global value
chains and international projects, which
will increase their country’s investment
attractiveness. ®




AS A RESULT, NUCLEAR POWER
HAS A DIRECT IMPACT ON FOUR
SUSTAINABLE DEVELOPMENT GOALS

v
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WITH MORE POSITIVE
EFFECTS ON OTHER
SUSTAINABLE
DEVELOPMENT GOALS

PP construction is a comprehensive and complex project
that reaches out far beyond just the power sector. Nuclear
power is indeed an efficient tool to continuously provide a
number of benefits to the country employing it for more

than 60 years. Countries can fully rely on NPP projects in accomplish- } }
ing their ambitious sustainable development goals.
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DIRECT IMPACT MORE POSITIVE EFFECTS

GOAL 7:
Affordable
and Clean Energy

g GOAL 8:
Decent Work and
Economic Growth

4 GOAL 9:
Industry, Innovation
and Infrastructure

GOAL 13:

0 Climate Action

GOAL 1: No Poverty

Reliable electricity supply is essential
for production activities (agriculture,
industrial or service sectors), which as
aresult boosts development and
reduces poverty.

GOAL 2: Zero Hunger g mewn
Nuclear energy can ensure food
supply and security: electricity helps —W'

the agriculture sector to improve by
operating machinery and equip-
ment, heating or cooling stocks, and
providing light on farms.

GOAL 3: Good Health and
Well-Being

Nuclear power ensures stable
electricity generation that enables
medical clinics and hospitals to
provide all the required services:
operate and sterilize medical
equipment, refrigerate vaccines,
etc.

GOAL 6: Clean Water and Sanitation
An efficient water cycle is part of nuclear
power plant operation. Therefore, high
standards for water treatment and
purification are set at all NPPs.

GOAL 12: Responsible Consumption
and Production

All stages of nuclear facilities construc-
tion, operation and decommissioning
are strictly regulated and controlled
both by the hosting country's regulat-
ing authority and the vendor's stand-
ards, which prevents significant harm
to the environment and ecosystems.
Al NPPs are also under international
supervision of the IAEA.

GOAL 14: Life Below Water

GOAL 15: Life on Land

For all NPP projects, an environmen-
tal impact assessment is required to
ensure that all the specific features
of local land and water ecosystems
are taken into account to avoid any
harm to the environment

GOAL 4: Quality Education
Nuclear power enhances human
resources development since NPPs
require highly educated and trained
personnel.

GOAL 5: Gender Equality

NPP staff requirements have no gender
restrictions. This is especially important for
countries that are actively working on ensur-
ing overall equality and empowerment. What
is more, nuclear community contributes to
gender equality thanks to the IAEA programs
for gender equality or the Women in Nuclear
organization that support and encourage
women working in the nuclear industry
throughout the world.

GOAL 10: Reduced Inequality
Nuclear community is smoothing
inequality barriers between
emerging and developed econo-
mies by ensuring access to
reliable energy for all as a foun-
dation for consistent economic
growth.

GOAL 11: Sustainable Cities
and Communities

Stable energy systems are crucial
for the development of safe,
resilient and sustainable human
settlements — they improve city
infrastructure, provide modern
living conditions, and create jobs.

GOAL 16: Peace and Justice Strong
Institutions

One of the objectives of the IAEA
Statute is “to accelerate and enlarge
the contribution of atomic energy to
peace, health and prosperity through-
out the world".

GOAL 17:

Partnerships for the Goals
Nuclear power provides solutions for
various stakeholders: governments,
local communities, and commercial
institutions. The overall sustainability
of nuclear power industry depends
on a continuous dialogue between
the customers and the suppliers as
well as all the companies within the
industry.

NUCLEAR POWER FOR SUSTAINABLE DEVELOPMENT:
How nuclear power can contribute to sustainable development goals in the age of climate change challenge
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