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Abstract

In the past 50 years, nuclear power has grown from a new scientific development to
become a major part of the energy mix in over 30 countries. In 1998, 434 power reactors
worldwide produced 2294 billion kWh of electricity, slightly up on 1997 output. Sixteen
countries relied on nuclear power for 25 percent or more of their electricity. Accumulated
operating experience for nuclear power plants reached over 9,000 reactor-years. In 1998,36
nuclear power plants were under construction: 14 in Eastern Europe, 12 in the Fat East; 7 in
the Middle East and South Asia, 2 in Latin America, 1 in Western Europe (France).

Global energy demand is projected to more than double, while electricity demand will
be more than triple, by the year 2050 due to industrialization, economic development and
increases in world population. In particular, the energy demand in developing countries, is
projected to increase two to three fold in the next thirty years, while electricity demand will
grow three to four fold.

Nuclear power produces practically no greenhouse gas (GHG) emissions. In 1998,
electricity generated by nuclear reactors resulted in the avoidance of about 8% of global
carbon emissions compared to fossil fuel generation. While there are many hopes for other
'clean' energy sources, at present, there are no other economically viable, minimal GHG
options for large scale, base load power generation, than nuclear power and hydro power.
According to projections by the World Energy Council, even with substantial research support
and subsidies, renewable resources other than hydropower (currently 1% of global energy
production) will grow to no more than 3% to 6% by the year 2020.

The worldwide increases in reactor availability factors and moves to rationalization,
standardization, modular construction, higher fuel bumup and simplification of designs will
result in greater efficiency and lower cost.

While nuclear power currently produces 16.3 percent of the world's electricity, the
IAEA expects that nuclear power will provide about 13% of the world's electricity 2010, and
9 to 12% by 2020. Although the percentage of the world's electricity produced by nuclear
power is predicted to decrease, the actual amount of nuclear generated electricity will most
likely increase. IAEA estimates that nuclear power will produce between 2500 and 2900
billion kWh annually in the year 2010, and between 3200 and 3900 billion kWh in the year
2020. It is anticipated that most of the world's increase in nuclear capacity will be in Asia
and Eastern Europe, for the time being.
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As the global energy market is expanding, nuclear energy has the potential to increase
market share in electricity generation, and also by diversification into non-electric end-uses of
energy. Investment in research and development is key to achieving greater efficiency,
greater confidence in safety and non-proliferation and meeting new market demand. The
challenges to nuclear power require scientific and technical research not only to improve
current nuclear reactors and fuel cycle technology but also to develop new innovative
proliferation-resistant reactors and fuel cycle technology, new reactor designs with higher
efficiency, lower cost and improved safety and such technology development as actinides
transmutation for proper management of nuclear waste. International collaboration to these
ends helps make maximum use of scarce research funds and makes best use of international
nuclear research infrastructure. The IAEA is preparing to play a central role in establishing
and co-ordinating international efforts in this respect.

Potable water production using nuclear energy is being considered by many countries as
a feasible approach to contribute meeting their freshwater needs. The development of small
and medium sized reactors are also important for the developing countries where electricity"
grid size is relatively small. The IAEA is also giving high priority to disseminate relevant
information in these fields and assists its Member States in co-ordinating these activities.
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