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Why has nuclear energy failed 

to meet initial expectations?
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For what reasons has nuclear power failed to meet initial 
expectations?

• Contribution to the proliferation of nuclear weapons.

• Countries such as Japan, South Korea and Germany are 

on the threshold of nuclearization.

• Countries with nuclear ambitions (Iran, Turkey, Saudi 

Arabia) intend to create a nuclear fuel circle.

• The geopolitical framework of limiting the spread of 

nuclear weapons (non-proliferation regime) has made 

nuclear energy less attractive.







For what reasons has nuclear power failed to meet initial 
expectations?

•High initial investment with a long payback period.

•Discouragement of private investors.

•The development of nuclear energy is easier in
countries that invest with strategic criteria (Russia,
China) than in terms of economic efficiency.



For what reasons has nuclear power failed to meet initial 
expectations?

•High, hidden costs due to

(a) long development time and

(b) changes in the regulatory framework towards stricter ones after
a nuclear accident.

•The cost of decommissioning is extremely large but difficult to
calculate.

•Such costs are not taken seriously by countries that invest in

nuclear energy with a strategic rather than an economic rationale.





For what reasons has nuclear power failed to meet initial 
expectations?

•The cost of electricity production is more expensive than
competing solutions (e.g., natural gas and RES).

•Countries that invest in nuclear energy with a strategic rather

than economic rationale are favored.



For what reasons has nuclear power failed to meet initial 
expectations?

•Fears about the safety of nuclear power plants after high-
profile accidents (Chernobyl, Three Mile Island, Fukushima).

•Decreased social acceptance in many countries (e.g.

•Germany, Japan) and in local communities (USA).

•Such fears do not seem to deter investment in nuclear power
in countries with centralized political systems where social

pressure on decision-making is less.



For what reasons has nuclear power failed to meet initial 
expectations?

• The consequences of the nuclear accidents were the
relative deindustrialization in Western countries (USA,
Germany, Japan).

• Leading nuclear energy companies either went bankrupt
or changed their business sectors.

• This created a window of opportunity for companies
from countries competing with the West (Russia,
China).



For what reasons has nuclear power failed to meet initial 
expectations?

•Failure to find a solution to the issue of nuclear waste
management.

•Nuclear waste is highly toxic and has a long lifespan.

• Its temporary storage usually becomes permanent, which
exacerbates the lack of social and political acceptance of
nuclear energy in the West.



For what reasons has nuclear power failed to meet initial 
expectations?

Supply chain management problems, which has favored
countries with nuclear energy industrial infrastructure,
such as Russia and China.







Advantages of SMRs that create optimism for 
nuclear renaissance

1.Necessary solution to achieve environmental goals (net zero) based
on forecasts for a significant increase in electricity demand (global
South, EV, data centers)

2.Lower initial investment compared to traditional reactors

3.Easier to build

4.Easier to expand when needs increase (modularity)

5.Significantly shorter construction time without cost overruns (on
time, on budget)

6.Safer than traditional reactors





Challenges that make 

nuclear renaissance difficult



Challenges that make nuclear renaissance 
difficult

Efficiency

The cost of SMRs per MVh is higher than the

corresponding cost of traditional reactors such as

LWRs.

The cost of SMRs per MVh is higher than the

corresponding cost of renewable energy sources and

natural gas.

The use of SMRs will become more efficient if

economies of scale (standardization) are created.





Challenges that make nuclear renaissance 
difficult

Social and political acceptance

There remains the problem of social and political

acceptance, which is made more acute by the need to build

SMRs closer to cities.



Challenges that make nuclear renaissance 
difficult

Nuclear waste storage

The problem of storing nuclear waste, which is usually

stored on the perimeter of the plant, has not been solved,

while a solution for permanent storage is being sought.

=> Toxic waste risks remaining next to residential areas for

a long time, as is currently the case in existing nuclear

plants in the USA and Germany.







Challenges that make nuclear renaissance 
difficult

Supply Chain

There is no reliable supply chain in the Western world

that supports the operation of SMRs (uranium

enrichment, fuel fabrication).



Challenges that make nuclear renaissance 
difficult

Workforce

There is no workforce in the Western world that can

support the revival of the nuclear industry, especially

at a time when it is facing competition from the need

of Western nuclear powers to modernize and expand

their nuclear arsenals.



Challenges that make nuclear renaissance 
difficult

Nuclear weapons proliferation

The risks are greater because SMRs require more

enriched uranium to operate efficiently than

traditional LWRs.

It is also easier to provide security to a few large

reactors than to many smaller reactors scattered

across the country.





Challenges that make nuclear renaissance 
difficult

Financing

Private financiers are reluctant to finance nuclear

facilities without government subsidies and

guarantees.



Challenges that make nuclear renaissance 
difficult

Environmental challenge of operation

Most SMR reactors require large amounts of water for

cooling (water-cooled) in an era when water supply is

limited (water scarcity).



Challenges that make nuclear renaissance 
difficult

Regulatory framework

Installing SMRs near cities or on commercial ships

(e.g. containers) creates additional safety

requirements that complicate the work of

regulatory authorities (e.g. port access permits).



New Geopolitical Order in the Age of Nuclear 
Rebirth

Three major suppliers

Russia China USA
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