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SDG1, SDG11, SDG12 & SDG16

In 2021, the International Energy Agency published a special 

report on “The Role of Critical Minerals in Clean Energy 

Transitions,” which states that the mineral demand for the 

low-carbon power generation to meet climate goals will triple 

by 2040. This demand is mainly driven by material-intensive 

power generation sources. However, a relatively low mineral 

input demand coupled with its high energy density positively 

contributes to nuclear energy’s sustainability.

Generally, nuclear energy requires fewer mineral inputs than 

other energy sources, mainly copper, nickel, chromium. Instead, 

uranium is the primary input mineral most commonly used in 

nuclear reactors to produce energy. However, some uranium is 

able to be re-enriched or recycled which can reduce the amount 

of mining, extracting and processing needed.

SDG 12 - Responsible Consumption and Production 

Energy poverty, or lack of access to reliable electricity, poses 

a barrier to human health and economic mobility. Universal 

access to low-cost, clean electricity from nuclear energy can 

help developing nations to provide basic human needs such 

as food and clean water, create access to educational and 

economic opportunities, and develop critical infrastructure to 

promote sustainable development.

Nuclear isotope-enabled processes are used across the globe 

to strategically apply scarce water and fertilizer resources in 

agriculture, as well as monitor soil quality, manage pests, and 

preserve food harvested for consumption. Even more, advanced 

nuclear reactors can power water desalination. However, on a 

more basic level, nuclear energy can reliably provide the clean 

electricity necessary to transport, store, and prepare food, and 

can power water pumping, boiling, disinfection, purification, 

distribution and storage.

 

SDG 1 - No Poverty

Since 2008, more of the world’s population has lived in urban areas than in rural areas. This percentage will continue to grow; by 2050, 

it is expected that two-thirds of the world’s population will live in urban communities. 

Proper planning is needed to avoid urban areas becoming unsafe and dysfunctional environments. To address this, 156 countries have 

developed National Urban Policies, but of these, only half are in the implementation stage. This needs to improve if we are to achieve 

the 2030 Agenda’s Sustainable Development Goal 11, “make cities and human settlements inclusive, safe, resilient and sustainable.” This 

must include good housing, clean water and sanitation, reliable and affordable energy, and a good transport network. At present, half 

of the world’s urban population do not have convenient access to public transport, this being defined as not residing within 500 metres 

of a bus or low-capacity transport system, and 1km of a railway or ferry terminal. 

 

There are also more than 1 billion people living in unsafe, unhealthy, overcrowded shelters with limited or no access to basic services.. A 

chief difficulty for these urban areas is providing clean and affordable energy. However, nuclear energy can support more sustainable 

urban development. 

 

Nuclear power plants provide affordable, reliable electricity which is well-suited to supplying cities where there is 24-7 energy demand. 

Nuclear energy assists in the electrification of public transport, and especially rail networks, without contributing to air pollution.

SDG 11 - Sustainable Cities and Communities Nuclear technology for peaceful uses has significantly 

expanded for the generation of electricity. Worldwide, in the 

early 1980’s, the output of nuclear electricity represented 

about 500 MWh while today’s production reaches around 2500 

TWh, representing 10% of the electricity consumption.

Nuclear technology use has diversified in strategic areas. There 

are prospects for further development to meet future challenges 

and growing needs for water, non-electrical power, food, and 

other industrial processes (oil extraction, art preservation, etc.), 

in addition to medical applications.

Fresh or potable water supply is scarce in some regions in 

particular in the Middle East or in Africa and the desalination 

process is already implemented in many countries. Nuclear 

reactors can provide electricity or generate heat to power 

a desalination plant. SMRs are better suited in isolated with 

poor infrastructure while larger nuclear power plants can be 

associated with larger desalination facilities together with 

electricity supply.

SDG 16 - Peace Justice and Strong Institutions 

Nuclear energy can also contribute to district heating or 

cooling systems and more importantly to hydrogen production. 

Hydrogen is considered as a very promising, reliable, and cost-

effective clean source to fuel transportation.

Use of isotopic techniques can contribute to meeting the food 

supply challenge through in particular, food preservation, 

and supporting agriculture by water savings, soil quality 

and nutrients assessment, insect pest management (flies, 

grasshoppers).

Overall, nuclear science and technology applications provide a 

daily tangible contribution to the wellbeing of this planet and 

an increased use of such nuclear applications could ensure our 

path towards true sustainability.

As electricity from nuclear energy enables communities to 

access food and water readily, this not only provides for the 

health and wellbeing of citizens, but also reduces time previously 

spent on time-consuming manual processes used to obtain 

these resources. This, in turn, allows domestic laborers more 

time to pursue education or earn wages outside of the home. 

 

Conventional and advanced nuclear power plants are 

infrastructure that require substantial capital investment as 

well as additional supporting infrastructure investment such as 

electricity grid updates. When a country builds a nuclear power 

plant, they are committing to developing and sustaining an 

electric grid that will not only support that plant, but also provide 

the basis for future investment in electricity generation. These 

investments not only modernize domestic infrastructure, but 

also provide opportunities for economic growth in communities.

Because of nuclear energy’s low material intensity and current 

innovations, the efficiency of nuclear power plants can increase 

and the amount of minerals and materials needed can be 

reduced even further. In addition, nuclear power generation 

requires comparatively low land use intensity relative to other 

energy sources. Therefore, using nuclear technology to tackle 

climate change is vital for achieving Sustainable Development 

goals in general.  


