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ABSTRACT

The paper is presenting the analysis of World energy consumption in the year 2000.
Special emphasis is given to the contribution of primary energy use to the global greenhouse
effect. The analysis is based on data published by British Petroleum. It is also an update of my
analysis published at the same conference one year ago.

It can be seen that nuclear power is still the fastest growing primary energy sector in the
World, that its share in primary energy mix is increasing and that it is even the fastest
increasing share of all sources. Nuclear consumption in Europe is still increasing, but
surprisingly the use of coal has increased too in the last year. Consumption is rapidly
increasing in North America, while nuclear share there is still fastest growing. In Asia the rate
of nuclear growths has slowed down in the last year, gas is now the fastest growing primary
energy source. In countries of the former Soviet Union the nuclear energy is the only sector
that has reached the level of production of ten years ago. It is worrying that in the countries of
OECD the coal consumption is increasing again. Finally, it is also very worrying that the
overall consumption of fossil fuels worldwide is increasing. What will happen with the
greenhouse effect?

1 INTRODUCTION

In my papers at this conference last year and two years ago1 and also in the paper
published in Nuclear Europe Worldscan2 I have presented several facts, that are proving
nuclear energy is still the fastest growing energy production sector. This paper is a
continuation of that work with data updated to the present level and some more detailed
analysis. Data are collected from different publicly available sources3,4, and maintained in a
database at the Nuclear Training Centre in Ljubljana.

The main source of data was the WWW home page published by British Petroleum5.
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2 2000 TRENDS IN ENERGY USE

The distribution of World primary energy sources is shown on Figure 1. In ten years it
has grown for 11 %.

Figure 1 World distribution of primary energy sources

Figure 2 shows the relative growth in consumption of each primary energy. Nuclear
grew on global level for 2.62 % compared to the year 1999 (oil for 0.99 %, gas for 4.78 %,
coal for 1.21 % and hydro grew for 1.68 %). The growth of nuclear consumption by regions
was the following: Europe 1.08 %, Asia 2.09 %, North America 2.65 %, former Soviet Union
1.98 %, EU 1.04 % and OECD 2.08 %)
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Figure 2 World primary energy consumption growth

In Europe (Figure 3) it is interesting to note that the use of coal is increasing again (for
1.64 %) after a number of years of decrease. Main contributors to that are Czech Republic,
Germany, Romania, Spain and United Kingdom.

Figure 3 Primary Energy Consumption Growth - Europe

In North America (Figure 4), that is primarily in the USA, the energy consumption is
continuing to rise by the similar rate as in previous years. The rate of nuclear growth has
decreased, which could be expected. Without commissioning of new nuclear power plants it
is not possible to continue increasing the production with the same rate as in 1999.

World primary energy consumption growth
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Figure 4 Primary energy consumption growth - North America

In countries of the former Soviet Union (Figure 5) the consumption of energy from
nuclear sources is the only one which has reached the level it had before 1990. However, they
also increased the use of coal last year.

Figure 5 Energy consumption growth - countries of former SU
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Figure 6 shows the relative change of the share of each primary source compared to the
share in the year 1990. The share of nuclear power in total primary energy consumption ten
years ago in 1990 was 6.55 %, while in 2000 this share was 7.64 %, which is an increase for
16.6 %. Similar figures for oil were 39.76 % in 1990 and 40.03 % in 2000, for gas 22.49 % in
1990 and 24.72 % in 2000, for coal 28.79 % in 1990 and 24.98 % in 2000 and for hydro
2.4 % in 1990 and 2.63 % in 2000. In absolute terms, however, the gas made the biggest
increase of the share (for 2.23 %), nuclear is next (for 1.09 %), oil and hydro are almost the
same (0.27 and 0.23 respectively) and coal dropped for 3.82 %.

Figure 6 Relative change in shares of primary energy consumption

3 FOSSIL FUELS USE AND CO2 RELEASES

Fossil fuels are contributing to the global greenhouse effect. The World has tried to
commit itself towards reduction of emissions. Are we successful? Figure 7 shows the relative
change of the use of fossil fuels compared to 1990. Each data point represents a simple sum of
equivalent energy produced by coal, oil and gas. Because the contribution of each of these
energy sources towards the greenhouse effect is different (if we increase the production by
gas and reduce production by coal, the greenhouse emission would go down), these curves are
not directly proportional to greenhouse emissions. However, it is interesting to note, that in
2000 9.39 % more energy was produced from fossil fuels than in 1990. In Asia that increase
was more than three times higher (30.82  %), while in North America it was 17.51 %. Europe
was "behaving" reasonably good, the increase was only for 1.41 %.
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Consumption of Fossil Fuels (Oil+Coal+Gas)
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Figure 7  Consumption of fossil fuels per regions relative to 1990.

In order to account for different CO2 emissions by each fossil fuel source, I have used
the model published by IAEA6. Three technologies, i.e. three emission models are mentioned
there: 1990 technology high, 1990 technology low and 2005-2020 technology. For the
purpose of this paper the model for 2005-20 technology was used.

Europe is the only region that has managed to restructure its energy consumption and
reduce CO2 emissions. Asia is improving since 1997 (most probably because of their
economic shock), but they are still 25.55 % above the 1990 level. North America is steadily
growing and is now at 18.04 % higher. Former Soviet Union countries reduced their
emissions significantly.

Figure 8  Relative change in CO2 emissions by regions
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One can notice from Figure 8 that the rate in decrease of CO2 emissions in Europe was
pretty stable during the first five years of the last decade, but during the last five years it is
much slower and occasionally even increasing. Which countries are contributing the most to
that can be seen from Figure 9, which is the absolute increase in tons of Ceq calculated by the
above quoted model. It is interesting to see that the main contributors are Spain, Turkey,
France, Italy and Belgium with Luxemburg, while on the negative side the most emissions
were saved by Poland, Germany and Romania.

Europe: Change in Ceq production 
2000-1995
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Figure 9: Absolute change in carbon emissions in Europe over the last five years

Finally, Figure 10 shows the restructuring of the primary energy use in Europe. Bar
graph and magenta line representing nuclear power are plotted from data of equivalent GWh
production, but are intentionally left without units. The red line representing carbon emissions
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is plotted in tons equivalent, but also without units on Y axis. Relative changes are what we
are interested in here.

Blue bar represents the decreasing amount of coal used. Green bar is the use of oil,
which has not changed significantly. Until 1994 the total fossil energy use in Europe was
decreasing, which was followed by the decrease of emissions (red line). However, that year
the use of fossil fuels, mainly gas, started increasing again, which caused the end of the
negative emission rate of change. Fortunately the use of nuclear energy was increasing during
most of that period, otherwise the red line would certainly indicate higher and higher carbon
emissions every year.

Europe: Change in fossile fuels use,
carbon releases and nuclear energy use
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Figure 10: Change in the structure of the fossil fuel use in Europe compared to the change in
carbon emissions (decrease for 4.26 % in ten years) and the change in nuclear
energy use.

4 CONCLUSIONS

Globally nuclear energy remains the fastest growing primary energy source. In North
America the rate of increase of its use remains to be high, while in Europe it is stagnating. If
the current very good operational performance of nuclear power plants continues and more
and more plants are uprated, we could believe that the annual production of energy in
operating nuclear power plants will continue to grow in the next few years. The global nuclear
production will be increased even more by new nuclear units being put in operation in next
years. Their capacity will outweigh the capacity of older units due to be shut down in next
years.
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The analysis of fossil fuels use could raise serious concerns about the achievement of
greenhouse emission targets set forth in Kyoto.
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