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EUROPEAN UNION 1

The European Union is one of the largest energy consuming

regions in the world. In 1997 it consumed 1407 Mtoe, about 30%

of total OECD primary energy consumption and about 15% of

world consumption. Although examined as a whole region, the

European Union is in fact marked by contrasts, ranging from coun-

tries with cold climates such as those in Scandinavia to those with

milder climates in the Mediterranean. Similarly, there are substan-

tial differences in national gross production and in income levels.

All of these factors result in widely differing patterns of living stan-

dards and energy consumption.

Sustained GDP growth in 1997 pushed energy demand….

The volume of energy consumed is largely a function, among

other variables, of economic activity and climate. These two main

factors have had contradictory influences in 1997. During the 80’s,

GDP grew on average by 2.2% per annum with a marked acceler-

ation in the period 1986-1990 (3% per year). Since then, GDP

growth has been marked by a slowdown to 0.5% between 1991

and 1992, followed by sustained recovery in 1994-95 (+2.7% per

year on average). In 1996, economic growth showed a relative

slowdown with an increase limited to 1.7%. But the economy

rebounded in 1997 with GDP growth of 2.6%, rising to 2.9% in

1998. Over the period 1990-1997, a very differentiated evolution
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1 To avoid a break in the time series, the analysis of the European Union includes all data regarding the former German Democratic Republic.

ENERGY OUTLOOK – Energy Demand : Recent evolution (1985-1997)

• Sustained GDP growth in 1997 pushed energy demand…
• …But warmer weather conditions compensated, finally stabilising final energy demand
• With about 46% of final energy demand, oil remained the largest energy source

INDUSTRY
• Industrial energy consumption rebounded since 1994 but industrial energy intensity continued to improve
• The contribution of gas and electricity together reached 61% of total industrial consumption in 1997
• Energy developments showed large variations amongst Member States
• Throughout the European Union, energy price discrepancies remained considerable

TRANSPORT
• Transport sector accounted for 80% of final energy demand increase since 1985 but only 50% since 1990
• Passenger traffic has grown more rapidly than economic growth driven by leisure-time travel
• Goods transport accelerated since 1990 as a consequence of just-in-time industrial organisation 
• Increasing energy and environmental implications of road transport
• Diesel oil share reached 47% of total road fuel consumption in 1997
• Surging demand for air transport, still stimulated by the liberalisation of air markets
• Transport energy intensity peaked in 1993 and declined by 0.8% per year since then
• Prices for transport fuel increased by about 1% per year since 1990 under the pressure of tax increases

TERTIARY-DOMESTIC
• Between 1990 and 1997, despite similar climatic conditions, energy consumption increased by 10.6%
• Faced with moderate energy prices, energy consumption for heating seems less efficient
• Technological improvements balanced by the emergence of new appliances
• Energy intensity, corrected for climatic effects, seems to be quite stable since 1985
• Energy prices for domestic consumers showed an overall decrease despite large national variations 
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characterised economic growth amongst Member States with

Sweden and Finland showing an average growth of less than 1.0%

per year whilst, on the other hand, Ireland achieved 7.1% growth.

The major political events during this period have been the reuni-

fication of Germany in 1990 and the entry of three new member

states in 1995: Austria, Finland and Sweden. Together these con-

tributed a little less than 10% of total EU GDP in 1997.
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1980 1985 1990 1994 1995 1996 1997 80/85 90/85 95/90 96/95 97/96 97/90

Annual % Change

Austria 100.0 107.3 125.6 135.7 138.5 140.7 144.2 1.4% 3.2% 2.0% 1.6% 2.5% 2.0%
Belgium 128.4 133.1 154.5 161.0 164.8 166.9 171.9 0.7% 3.0% 1.3% 1.3% 3.0% 1.5%
Denmark 80.5 91.7 101.6 111.2 114.8 118.5 122.4 2.6% 2.1% 2.5% 3.2% 3.3% 2.7%
Finland 78.1 89.9 106.2 98.3 103.3 107.0 113.4 2.8% 3.4% -0.5% 3.6% 6.0% 0.9%
France 758.3 811.0 940.0 967.1 987.1 1000.7 1022.7 1.4% 3.0% 1.0% 1.4% 2.2% 1.2%
Germany 1045.1 1124.0 1297.4 1388.5 1405.4 1423.4 1454.7 1.5% 2.9% 1.6% 1.3% 2.2% 1.6%
Greece 55.6 59.5 65.3 68.0 69.4 71.1 73.3 1.3% 1.9% 1.2% 2.4% 3.2% 1.7%
Ireland 24.2 27.4 35.9 43.2 48.3 52.2 57.8 2.5% 5.5% 6.1% 8.3% 10.6% 7.1%
Italy 690.6 744.0 861.2 884.6 910.6 916.6 930.4 1.5% 3.0% 1.1% 0.7% 1.5% 1.1%
Luxembourg 6.0 7.0 8.5 9.9 10.2 10.5 10.9 3.3% 3.9% 3.9% 2.6% 4.1% 3.7%
Netherlands 180.3 192.0 222.5 241.5 247.0 254.7 264.0 1.3% 3.0% 2.1% 3.1% 3.6% 2.5%
Portugal 39.8 41.6 54.3 57.6 59.1 60.8 63.1 0.9% 5.5% 1.7% 3.0% 3.7% 2.2%
Spain 290.5 313.3 398.2 414.3 425.7 435.3 450.1 1.5% 4.9% 1.3% 2.3% 3.4% 1.8%
Sweden 148.2 161.5 180.8 178.1 185.1 187.5 190.8 1.7% 2.3% 0.5% 1.3% 1.8% 0.8%
United Kingdom 590.7 650.6 763.1 792.5 814.1 831.9 861.1 1.9% 3.2% 1.3% 2.2% 3.5% 1.7%
EUROPEAN UNION 4216.2 4553.7 5315.0 5551.6 5683.2 5777.8 5930.8 1.6% 3.1% 1.3% 1.7% 2.6% 1.6%

GROSS DOMESTIC PRODUCT (BILLIONS 1990 EUR)

FINAL ENERGY CONSUMPTION

…But warmer weather conditions compensated, finally stabilising

final energy demand...

1997 is of particular interest as it presents similar climatic condi-

tions to 1990. In that way a lot of comparisons, mainly regarding

energy and environment indicators, can be made without having

to correct for climatic variations. In 1997, final energy demand in

the European Union (930 Mtoe) declined by 0.8% mainly due to

warmer weather conditions which led to a 12% decline in degree-

days compared to 1996. This compensated for the increasing con-

sumption induced in industry and transport by the sustained eco-

nomic growth. The major evolution therefore involved heating

fuels, with natural gas leading the way with a 5.2% decline in con-

sumption, followed by heating gas oil with a reduction by 4.5%,

solid fuels by 1.7% and distributed heat by 1.3%. Since 1990, final

energy demand has increased on average by 1.1% per year while

GDP increased by 1.6% implying an elasticity of about 0.69.

With about 46% of final energy demand, oil remained the largest

energy source…

Oil remained the largest energy source with around 46% of total

demand since 1990. But this apparent stability hides big structur-

al changes in oil product consumption. Although oil products

increased as a whole by 1.2% on average since 1990, consumption

of kerosene grew by 4.0% per year on average, diesel oil by 3.3%,

heating gas oil by 0.7%, while gasoline consumption remained

stable and residual fuel oil consumption declined by 4.6% per

year on average. Gas (23% share in 1997 against 21.6% in 1990

and 19.6% in 1985) grew by 2.8% per year on average since 1990,

gaining market share in both industry (from 25.0% to 32.9%) and

tertiary-domestic sectors (from 29.4% to 34.1%). Electricity

demand (19% share in 1997 against 18.1% in 1990 and 16.6% in

1985) increased by 1.8% a year since 1990, corresponding to an

In 1997 the European Union had a combined population of

some 375 m people, just over 6% of the world total. The

Union is now the largest economic and political bloc in the

world and the prospects are for continued expansion pen-

ding further discussion and political agreement with a num-

ber of Accession States. The European Union includes many

of the earliest industrialising countries which have since evol-

ved into mature industrialised economies. However, in recent

years, the most significant developments have included the

rapid growth of a wide range of service industries and a

continuing shift to less energy-intensive manufacturing.

Rising personal incomes have underpinned high standards of

living, associated with widespread ownership of domestic

appliances and private cars. Space heating requirements,

influenced by the varied climatic conditions in the European

Union, are generally high and temperature dependent. These

trends have shaped the broad evolution of energy demand

and will continue to do so in future. In particular, they explain

a shift towards gas and electricity in final markets other than

transport – the latter continuing to experience rapid growth

and now accounting for a high proportion of total oil

demand. Structural change, combined with saturation in

some final markets, is leading to slower growth in energy use;

but the European Union still accounts for some 15% of total

world demand.

Main items
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elasticity against GDP higher than 1. At the same time, the dis-

tributed heat demand, pushed by the development of combined

production of heat and power in both industry and tertiary sec-

tors, increased annually by 3.0% on average, with a major devel-

opment since the 90's. As a consequence, the contribution of dis-

tributed energy networks (electricity, natural gas and distributed

heat) reached 44% of total final energy demand in 1997 (40.7% in

1990) and 64.4% excluding transport energy consumption (57.7%

in 1990). Since 1990 the consumption of solid fuels has been

reduced by 43%, their share dropping from 9.3% to 4.9%. By fuels,

lignite consumption fell by 82%, coke consumption declined by

29% and steam coal by 23%. The declining contribution of solid

fuels must be linked to the conversion of the iron and steel sectors

to electrical furnaces and the continuing closing of mines limiting

deliveries to their local mineworkers. This evolution was complet-

ed by the increasing standard of living in the new German Länder

where historically the consumption of lignite by final consumers

used to be significant but it had become marginal by 1997. The

contribution of renewable energy forms (biomass, wind, photo-

voltaics...) increased substantially with a major jump of 12% in

1997; and their share became comparable with that of solid fuel.

INDUSTRY

Industrial energy consumption rebounded since 1994 but industrial

energy intensity continued to improve…

Energy consumption in industry has shown a contrasted evolu-

tion within three specific periods. During the second part of the

80's energy consumption increased slowly, the 15% increase of

industrial production being compensated for by the energy sav-

ings generated by rational use of energy measures dictated by

high energy prices prevailing in 1985 and continued industrial

restructuring. Between 1990 and 1994 energy consumption

declined by 1.6% per year on average, pushed by saving measures

and depressed industrial production. Since 1994, energy con-

sumption has grown at 1.6% per year on average while industrial

production has increased by 2.0% on average. Consequently the

specific energy intensity, (or energy consumption per unit of

industrial production), has improved by about 20% since 1985.

The recent evolution shows that sustained industrial production

favours additional intensity gains. This can be a consequence of

higher capacity utilisation rates combined with the continued

development of small to medium-sized enterprises dedicated to

high value-added products (electronics, telecoms, bioengineer-

ing…). The analysis of the specific energy intensity ratio is com-

plex: technological improvements happened, but at the same

time as structural changes. The accelerated restructuring of

European industry, which commenced after the second petrole-

um shock, was continued, inducing a further reduction of activity

in energy-intensive branches, such as iron and steel, chemicals

and non-metallic minerals. In addition the last few years have

been marked by the decline of manufacturing industries, includ-

ing textiles, penalised by high labour costs. But this evolution

seems to indicate that an economic potential for further energy

savings still exists in traditional industrial sectors, in particular

when energy prices are rising as in 1997.

The indices of industrial production reflect the 1993 recession

with a slow-down of 3.2% in the European Union as a whole, fol-

lowed by sustained recovery since then, particularly marked in

1994 (+5.1%), 1995 (+3.3%) and 1997 (+4%). The period 1990-97

demonstrated a limited increase by about 1.0% per year on aver-

age but the trends vary significantly across the Member States:

the highest growth was obtained by Ireland, (+10.2% per year on
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1980 1985 1988 1990 1995 1996 1997 80/85 90/85 95/90 96/95 97/96 97/90

Annual % Change

Austria 75.9 82.3 87.7 100.0 112.3 112.9 119.8 1.6% 4.0% 2.3% 0.6% 6.1% 2.6%
Belgium 81.5 84.9 92.5 100.0 101.0 101.9 106.6 0.8% 3.3% 0.2% 0.8% 4.7% 0.9%
Denmark 76.4 92.5 97.1 100.0 115.8 117.7 123.9 3.9% 1.6% 3.0% 1.6% 5.3% 3.1%
Finland 73.6 88.1 97.3 100.0 114.5 118.8 129.5 3.7% 2.6% 2.7% 3.8% 9.0% 3.8%
France 89.3 87.1 94.9 100.0 99.7 99.6 103.6 -0.5% 2.8% -0.1% -0.1% 4.0% 0.5%
Germany 82.5 85.5 90.4 100.0 95.9 96.5 99.9 0.7% 3.2% -0.8% 0.6% 3.6% 0.0%
Greece 90.9 97.2 100.8 100.0 97.4 98.4 100.1 1.4% 0.6% -0.5% 1.0% 1.8% 0.0%
Ireland 54.2 69.6 85.6 100.0 158.5 171.1 197.3 5.1% 7.5% 9.7% 8.0% 15.3% 10.2%
Italy 87.5 84.8 96.9 100.0 107.9 105.8 109.9 -0.6% 3.3% 1.5% -1.9% 3.8% 1.4%
Luxembourg 69.9 84.9 93.4 100.0 101.3 100.8 107.7 4.0% 3.3% 0.3% -0.4% 6.8% 1.1%
Netherlands 85.3 90.8 94.1 100.0 108.3 112.4 115.5 1.3% 1.9% 1.6% 3.8% 2.7% 2.1%
Portugal 62.5 73.9 85.9 100.0 99.7 105.0 107.9 3.4% 6.2% -0.1% 5.3% 2.8% 1.1%
Spain 82.9 86.0 95.6 100.0 103.3 102.2 109.3 0.7% 3.1% 0.6% -1.0% 7.0% 1.3%
Sweden 78.1 86.6 90.3 100.0 112.8 114.7 122.8 2.1% 2.9% 2.4% 1.7% 7.1% 3.0%
United Kingdom 85.8 88.9 97.6 100.0 107.3 108.0 109.7 0.7% 2.4% 1.4% 0.6% 1.6% 1.3%
EUROPEAN UNION 80.4 86.6 93.6 100.0 102.7 103.3 107.4 1.5% 2.9% 0.5% 0.5% 4.0% 1.0%

(1) Excluding construction

INDICES OF INDUSTRIAL PRODUCTION (1990=100) (1)

average) followed by the Nordic countries (between 3 and 4%).

Germany, globally stable since 1990, experienced the weakest

growth due to the reunification.

The contribution of gas and electricity together reached 61% of total

consumption in 1997…

In terms of fuel mix, significant changes have occurred since 1985

with the declining contribution of solids in the coke and steam

coal markets. Consumption is increasingly concentrated in the

iron and steel sector despite the recent growth of electric arc fur-

naces. Coke consumption is decreasing slowly although hard coal

and lignite consumption has been more than halved, even in the

building material sector where they compete with petroleum

coke and industrial wastes. Oil consumption declined continu-

ously, except during the recession period, falling by 20% since

1985. The reduction of residual fuel oil, about 15 Mtoe since 1985,

exceeded the total reduction in industrial energy demand. This

was partly compensated by an increase of petroleum coke con-

sumption. Globally, other products, in particular LPG and gas oil,

remained constant. Consequently, the share of heavy products

(residual fuel oil and petroleum coke) has declined from 62% in

1990 to 50% in 1997. Gas and electricity, which showed an aver-

age growth rate of about 2.2% and 1.5% respectively per annum

since 1985, largely dominated the industrial energy market. Since

1990, they have both increased their market shares to reach 33%

for natural gas and 28% for electricity. Their progression must be

partly related to the reduced share of energy-intensive industries

(iron & steel, chemicals, building materials…); this share declined

from 56% in 1985 to 49% in 1997. In addition, excluding the cli-

matic effect, gas consumption benefited from the significant

improvements that occurred in all gas technologies (gas turbines,

gas engines…) over the last five years, resulting in higher efficien-

cies and reduced environmental impacts. This evolution will be

reinforced in the near future, as in electricity, by the progressive

liberalisation of these two energy markets. Overall, the resulting

share of each fuel changed over the period 1985-1997 as follows:

solids from 24% to 14%, oil from 21% to 17%, gas from 25% to 33%

and electricity from 23% to 28%.

Energy developments showed large variations amongst Member

States…

Energy developments in industry on a Member State basis show

large variations, with Ireland’s industrial energy intensity dropping

by about 53% in the 1990-97 period at the same time as it saw the

fastest growth in industrial production as a result of diversification

towards high added-value industries. Sweden, Finland, Denmark

and Austria, who experienced the most sustained increase in

industrial production after Ireland with a progress since 1990 of

between 20% and 30%, are also amongst the best performers in

terms of energy efficiency with improvements of between 7.5%

and 13.9% over this period. This confirms that improvements in

energy intensity require sustained industrial production growth.

The experience of the five major Member States (France, Germany,

Italy, Spain and the United Kingdom) was not so good. Between

1985 and 1990, all of them registered a growth of industrial pro-

duction of about 11%-15% accompanied by a reduction in ener-

gy intensity ranging from 1% in Italy to 23% in Germany. Since

1990, the evolution has been even more contrasted. The changes

in industrial production ranged from a stabilisation in Germany,

deeply influenced by the industrial restructuring in the new
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Total consumption 264.1 268.5 264.9 258.4 261.1 262.6 0.1% -0.5% 1.0% 0.6% -0.1%

Iron & Steel 61.0 58.0 55.7 54.2 52.4 53.7 -1.8% -0.5% -3.2% 2.4% -0.6%
Chemicals 50.4 51.8 50.3 44.4 43.5 43.4 0.0% -2.5% -2.1% -0.3% -2.4%
Building Materials 35.0 35.5 35.8 32.3 32.5 31.7 0.4% -2.1% 0.8% -2.6% -2.0%
Other 117.7 123.2 123.1 127.6 132.7 133.9 0.9% 0.7% 4.0% 0.9% 1.4%

Solids 63.5 57.6 53.5 39.2 36.7 37.2 -3.4% -6.0% -6.4% 1.2% -5.9%
Iron & Steel 29.1 26.2 25.6 24.7 23.2 24.4 -2.5% -0.7% -6.3% 5.2% -0.8%
Chemicals 7.8 7.7 6.3 2.7 2.6 2.6 -4.4% -15.4% -6.2% 0.3% -13.9%
Building Materials 12.9 10.9 10.3 6.9 6.4 5.7 -4.4% -7.7% -6.9% -10.7% -9.3%
Other 13.6 12.8 11.2 4.9 4.6 4.5 -3.7% -15.4% -6.4% -1.4% -14.1%

Oil 56.7 55.5 48.9 48.7 46.2 45.6 -2.9% -0.1% -5.1% -1.2% -1.1%
Iron & Steel 4.0 4.2 3.7 3.8 3.3 3.4 -1.4% 0.3% -11.7% 1.2% -1.6%
Chemicals 12.1 11.9 10.3 9.3 7.4 7.5 -3.1% -2.1% -20.6% 1.6% -5.2%
Building Materials 8.8 9.4 9.6 8.4 8.3 8.5 1.7% -2.6% -1.5% 2.8% -2.0%
Other 31.7 29.9 25.2 27.2 27.2 26.3 -4.5% 1.5% 0.0% -3.4% 0.7%

Gas 66.7 72.2 77.2 82.0 88.2 86.4 3.0% 1.2% 7.6% -2.0% 1.9%
Iron & Steel 19.2 19.0 18.0 17.1 17.5 17.1 -1.3% -1.1% 2.3% -1.9% -0.8%
Chemicals 15.0 15.7 16.8 17.6 18.7 18.1 2.3% 1.0% 6.0% -3.3% 1.2%
Building Materials 8.7 10.0 10.8 11.6 12.3 11.9 4.3% 1.4% 6.5% -3.1% 1.7%
Other 23.8 27.5 31.6 35.7 39.8 39.3 5.8% 2.5% 11.3% -1.2% 3.7%

Electricity 61.9 67.3 69.3 71.4 71.7 74.0 2.3% 0.6% 0.5% 3.1% 1.1%
Iron & Steel 8.5 8.5 8.2 8.6 8.5 8.8 -0.8% 0.9% -1.5% 3.7% 1.1%
Chemicals 14.6 15.6 16.1 14.2 14.2 14.6 1.9% -2.5% 0.1% 3.0% -1.6%
Building Materials 4.3 4.9 5.0 5.3 5.4 5.4 3.0% 1.2% 2.0% -0.2% 1.3%
Other 34.4 38.3 40.0 43.3 43.7 45.2 3.0% 1.6% 0.9% 3.4% 2.0%

Heat 3.3 3.7 3.8 3.1 4.1 4.2 2.7% -3.8% 31.9% 2.8% 1.9%

Industrial Production Index (1990=100) 86.6 93.6 100.0 102.7 103.3 107.4 2.9% 0.5% 0.5% 4.0% 1.2%
Industrial Energy Intensity (1990=100) 115.1 108.3 100.0 95.0 95.5 92.3 -2.8% -1.0% 0.5% -3.3% -1.3%

EUROPEAN UNION : INDUSTRY - FINAL ENERGY CONSUMPTION

Länder, to an increase of about 10% in Italy, Spain and the United

Kingdom. At the same time, the range for energy intensity went

from –17.6% in Germany to +1.1% in Spain. If we exclude

Germany, where energy intensity gains are mainly due to the

restructuring and the closing of old industries in the new Länder,

intensity improvements (of about 5%) occurred only in Italy and

the United Kingdom which both showed progress in industrial

production. The share of total industrial energy demand of these

five Member States remained stable overall, representing about

three-quarters of the European Union's consumption. The most

spectacular improvement occurred in Luxembourg in ‘94 and ‘95,

largely the result of the conversion of the steel industry to electric

arc furnaces.

The improvement of energy intensity at the European level has

been favoured by the gains observed in Germany, Austria, the

Netherlands, Denmark and France. This corresponds to countries

where specific attention, often through policy measures, has been

given to the reduction of industrial energy consumption. This

means that a co-ordinated policy at the European level could

help the other Member States to continue to improve the

energy performance of industry even if major progress has

already been noted since the beginning of the 1980’s.

Throughout the European Union, energy price discrepancies

remained considerable…

The average prices of energy for industrial consumers (1990

EUR per toe) over the 1990-1997 period show an average year-

ly decrease of 7.1% for steam coal, largely influenced by the

ending of the kohlpfennig in Germany in 1996, 0.1% for heavy

oil, 1.1% for natural gas and 3.2% for electricity based on the

weighted average at the European level. In 1997, the differ-

ence between average European prices per toe of heavy fuel

(122 EUR) and natural gas (119 EUR) narrowed but without

affecting the significant substitution in favour of gas. The

more rapid decline of electricity prices also favoured electrici-
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1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Austria
Total Consumption (Mtoe) 5.8 5.7 5.7 5.9 6.1 6.1 -0.3% 0.4% 4.1% 0.6% 1.0%
Share in European Union (%) 2.2% 2.1% 2.2% 2.3% 2.3% 2.3% -0.4% 0.9% 3.0% 0.0% 1.1%
Specific Industrial Energy Intensity (1990=100) 123.4 113.3 100.0 91.1 94.2 89.3 -4.1% -1.9% 3.5% -5.2% -1.6%

Belgium
Total Consumption (Mtoe) 10.6 11.1 11.5 11.8 11.5 12.5 1.5% 0.5% -1.8% 8.2% 1.2%
Share in European Union (%) 4.0% 4.1% 4.3% 4.6% 4.4% 4.8% 1.4% 1.0% -2.9% 7.6% 1.4%
Specific Industrial Energy Intensity (1990=100) 109.4 105.0 100.0 101.6 98.9 102.3 -1.8% 0.3% -2.7% 3.4% 0.3%

Denmark
Total Consumption (Mtoe) 2.7 2.7 2.8 3.0 3.0 3.0 0.6% 1.1% 2.5% -0.2% 1.1%
Share in European Union (%) 1.0% 1.0% 1.1% 1.1% 1.2% 1.2% 0.5% 1.6% 1.4% -0.7% 1.3%
Specific Industrial Energy Intensity (1990=100) 105.1 100.7 100.0 91.3 92.1 87.3 -1.0% -1.8% 0.9% -5.2% -1.9%

Finland
Total Consumption (Mtoe) 8.0 8.4 8.8 9.9 10.2 10.6 1.9% 2.4% 2.8% 3.5% 2.6%
Share in European Union (%) 3.0% 3.1% 3.3% 3.8% 3.9% 4.0% 1.8% 2.9% 1.8% 2.9% 2.7%
Specific Industrial Energy Intensity (1990=100) 103.4 97.6 100.0 98.3 97.4 92.5 -0.7% -0.3% -0.9% -5.0% -1.1%

France
Total Consumption (Mtoe) 37.8 36.8 36.8 37.5 37.5 37.7 -0.5% 0.4% 0.1% 0.6% 0.4%
Share in European Union (%) 14.3% 13.7% 13.9% 14.5% 14.4% 14.4% -0.6% 0.8% -0.9% 0.1% 0.5%
Specific Industrial Energy Intensity (1990=100) 118.0 105.4 100.0 102.1 102.3 98.9 -3.3% 0.4% 0.2% -3.3% -0.2%

Germany
Total Consumption (Mtoe) 79.8 77.6 71.5 62.0 61.0 58.9 -2.2% -2.8% -1.7% -3.4% -2.7%
Share in European Union (%) 30.2% 28.9% 27.0% 24.0% 23.4% 22.4% -2.2% -2.3% -2.7% -3.9% -2.6%
Specific Industrial Energy Intensity (1990=100) 130.4 120.0 100.0 90.4 88.4 82.4 na -2.0% -2.2% -6.8% -2.7%

Greece
Total Consumption (Mtoe) 3.7 4.1 3.9 4.1 4.3 4.3 1.0% 0.8% 5.0% 1.0% 1.4%
Share in European Union (%) 1.4% 1.5% 1.5% 1.6% 1.6% 1.7% 1.0% 1.3% 3.9% 0.4% 1.5%
Specific Industrial Energy Intensity (1990=100) 97.6 102.6 100.0 106.8 111.0 110.2 0.5% 1.3% 4.0% -0.7% 1.4%

Ireland
Total Consumption (Mtoe) 1.8 1.8 2.0 1.8 1.8 1.9 2.2% -2.2% 1.4% 3.3% -0.9%
Share in European Union (%) 0.7% 0.7% 0.7% 0.7% 0.7% 0.7% 2.1% -1.7% 0.3% 2.7% -0.8%
Specific Industrial Energy Intensity (1990=100) 129.0 107.8 100.0 56.4 53.0 47.4 -5.0% -10.8% -6.1% -10.4% -10.1%

Italy
Total Consumption (Mtoe) 31.5 35.1 36.9 37.1 36.5 37.5 3.2% 0.1% -1.7% 2.6% 0.2%
Share in European Union (%) 11.9% 13.1% 13.9% 14.4% 14.0% 14.3% 3.1% 0.6% -2.7% 2.0% 0.3%
Specific Industrial Energy Intensity (1990=100) 100.6 98.2 100.0 93.3 93.5 92.4 -0.1% -1.4% 0.3% -1.2% -1.1%

Luxembourg
Total Consumption (Mtoe) 1.8 1.6 1.7 1.2 1.1 1.0 -0.6% -7.2% -2.7% -10.3% -7.1%
Share in European Union (%) 0.7% 0.6% 0.6% 0.5% 0.4% 0.4% -0.7% -6.8% -3.7% -10.8% -6.9%
Specific Industrial Energy Intensity (1990=100) 121.5 101.7 100.0 67.8 66.3 55.7 -3.8% -7.5% -2.3% -16.0% -8.0%

Netherlands
Total Consumption (Mtoe) 13.7 13.1 13.2 12.7 13.2 13.2 -0.7% -0.9% 4.1% 0.1% 0.0%
Share in European Union (%) 5.2% 4.9% 5.0% 4.9% 5.0% 5.0% -0.8% -0.4% 3.0% -0.4% 0.1%
Specific Industrial Energy Intensity (1990=100) 114.2 105.5 100.0 88.3 88.6 86.4 -2.6% -2.5% 0.3% -2.5% -2.1%

Portugal
Total Consumption (Mtoe) 3.7 3.8 4.1 4.3 4.7 5.3 2.3% 0.8% 9.6% 12.4% 3.6%
Share in European Union (%) 1.4% 1.4% 1.6% 1.7% 1.8% 2.0% 2.3% 1.3% 8.5% 11.8% 3.8%
Specific Industrial Energy Intensity (1990=100) 120.5 107.6 100.0 104.5 108.8 118.9 -3.7% 0.9% 4.1% 9.3% 2.5%

Spain
Total Consumption (Mtoe) 18.8 19.4 19.8 20.7 20.5 21.8 1.0% 1.0% -1.2% 6.5% 1.4%
Share in European Union (%) 7.1% 7.2% 7.5% 8.0% 7.8% 8.3% 0.9% 1.5% -2.2% 5.9% 1.6%
Specific Industrial Energy Intensity (1990=100) 110.9 102.9 100.0 101.7 101.5 101.1 -2.0% 0.3% -0.2% -0.4% 0.2%

Sweden
Total Consumption (Mtoe) 11.9 11.8 11.8 12.6 12.4 12.5 -0.1% 1.3% -1.7% 0.7% 0.8%
Share in European Union (%) 4.5% 4.4% 4.5% 4.9% 4.8% 4.8% -0.1% 1.8% -2.7% 0.2% 0.9%
Specific Industrial Energy Intensity (1990=100) 115.9 110.9 100.0 94.7 91.5 86.1 -2.9% -1.1% -3.4% -5.9% -2.1%

United Kingdom
Total Consumption (Mtoe) 32.4 35.3 34.2 33.9 37.1 36.1 1.1% -0.2% 9.6% -2.6% 0.8%
Share in European Union (%) 12.3% 13.1% 12.9% 13.1% 14.2% 13.8% 1.1% 0.3% 8.5% -3.2% 0.9%
Specific Industrial Energy Intensity (1990=100) 106.4 105.5 100.0 92.1 100.3 96.2 -1.2% -1.6% 8.9% -4.1% -0.6%

European Union
Total Consumption (Mtoe) 264.14 268.54 264.91 258.43 261.10 262.56 0.1% -0.5% 1.0% 0.6% -0.1%
Specific Industrial Energy Intensity (1990=100) 115.1 108.3 100.0 95.0 95.5 92.3 -2.8% -1.0% 0.5% -3.3% -1.1%

INDUSTRIAL ENERGY CONSUMPTION
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1985 1988 1990 1994 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Austria Steam Coal 154.6 97.0 91.7 71.8 72.4 67.4 66.9 -9.9% -4.6% -7.0% -0.7% -4.4%
Heavy fuel oil 3.5 % S 310.5 109.2 98.7 72.5 84.1 83.4 79.0 -20.5% -3.1% -0.9% -5.3% -3.1%
Natural gas 304.7 150.8 138.9 118.6 115.8 119.5 129.9 -14.5% -3.6% 3.1% 8.7% -1.0%
Electricity 726.2 699.4 598.2 579.1 561.2 579.5 656.3 -3.8% -1.3% 3.3% 13.2% 1.3%

Belgium Steam Coal 120.6 72.8 62.4 na na na na -12.3% - - - -
Heavy fuel oil 3.5 % S 270.5 85.1 102.6 98.8 98.7 105.4 106.3 -17.6% -0.8% 6.8% 0.9% 0.5%
Natural gas 273.6 106.0 113.7 88.2 87.2 84.1 94.6 -16.1% -5.2% -3.6% 12.5% -2.6%
Electricity 775.2 582.4 584.7 487.8 487.2 482.1 461.6 -5.5% -3.6% -1.0% -4.3% -3.3%

Denmark Steam Coal 191.4 127.3 134.9 79.5 78.5 na na -6.7% -10.3% - - -
Heavy fuel oil 3.5 % S 286.2 111.1 na na na na na - - - - -
Electricity 875.7 533.2 569.8 548.7 521.1 556.2 545.1 -8.2% -1.8% 6.8% -2.0% -0.6%

Finland Steam Coal 128.7 75.5 78.7 87.7 107.5 103.4 128.0 -9.4% 6.4% -3.8% 23.8% 7.2%
Heavy fuel oil 3.5 % S 345.5 132.1 144.9 na na na na -15.9% - - - -
Natural gas 270.8 97.9 97.3 104.3 117.2 124.9 134.6 -18.5% 3.8% 6.6% 7.8% 4.7%
Electricity 765.6 621.7 578.4 559.2 561.9 584.0 564.9 -5.5% -0.6% 3.9% -3.3% -0.3%

France Steam Coal 144.6 111.2 106.1 99.5 97.8 95.9 95.0 -6.0% -1.6% -2.0% -0.8% -1.6%
Heavy fuel oil 3.5 % S 288.2 98.7 110.2 91.5 96.3 100.1 98.4 -17.5% -2.7% 4.0% -1.7% -1.6%
Natural gas 271.1 123.2 122.2 103.8 104.2 105.2 111.9 -14.7% -3.1% 1.0% 6.4% -1.2%
Electricity 599.3 517.2 516.5 452.0 452.5 428.1 415.3 -2.9% -2.6% -5.4% -3.0% -3.1%

Germany Steam Coal (3) 209.0 211.2 202.8 190.3 189.7 68.0 67.5 -0.6% -1.3% -64.1% -0.8% -14.5%
Heavy fuel oil 3.5 % S 284.5 96.1 115.0 na na na na -16.6% - - - -
Natural gas 284.0 127.8 147.7 126.6 123.8 124.7 133.0 -12.3% -3.5% 0.7% 6.6% -1.5%
Electricity 833.2 880.0 835.3 710.6 694.2 619.1 584.7 0.0% -3.6% -10.8% -5.5% -5.0%

Greece Heavy fuel oil 3.5 % S 284.9 169.2 129.3 118.7 na na na -14.6% - - - -
Electricity 775.4 657.6 593.3 440.7 431.0 396.0 382.6 -5.2% -6.2% -8.1% -3.4% -6.1%

Ireland Heavy fuel oil 3.5 % S 328.2 130.9 129.9 122.9 129.7 226.2 148.7 -16.9% 0.0% 74.4% -34.3% 1.9%
Natural gas 389.0 280.4 260.8 234.4 228.5 224.8 221.5 -7.7% -2.6% -1.6% -1.4% -2.3%
Electricity 965.7 700.3 619.5 561.4 547.3 543.5 542.1 -8.5% -2.4% -0.7% -0.3% -1.9%

Italy Steam Coal 131.9 74.6 65.8 63.6 68.5 60.7 63.0 -13.0% 0.8% -11.4% 3.8% -0.6%
Heavy fuel oil 3.5 % S 303.0 88.3 150.9 138.7 149.0 149.4 143.3 -13.0% -0.3% 0.2% -4.1% -0.7%
Natural gas 271.7 86.9 123.7 137.5 145.6 151.1 158.4 -14.6% 3.3% 3.8% 4.8% 3.6%
Electricity 1183.0 863.3 893.9 928.3 903.5 900.6 903.6 -5.4% 0.2% -0.3% 0.3% 0.2%

Luxembourg Heavy fuel oil 3.5 % S 287.6 93.4 106.7 93.0 na na na -18.0% - - - -
Electricity 739.6 708.0 649.0 541.4 540.7 535.1 512.4 -2.6% -3.6% -1.0% -4.3% -3.3%

Netherlands Steam Coal 129.1 65.0 70.6 na na na na -11.4% - - - -
Heavy fuel oil 3.5 % S 275.3 119.8 147.5 117.3 119.1 120.0 na -11.7% -4.2% 0.8% - -
Natural gas 234.9 97.9 98.6 82.6 89.6 87.9 93.1 -15.9% -1.9% -1.9% 5.9% -0.8%
Electricity 690.4 451.0 479.3 522.3 522.5 515.2 513.3 -7.0% 1.7% -1.4% -0.4% 1.0%

Portugal Heavy fuel oil 3.5 % S 294.9 163.2 147.8 110.7 105.5 110.3 114.4 -12.9% -6.5% 4.5% 3.7% -3.6%
Electricity 1050.7 1115.4 1059.7 913.7 830.9 762.9 740.8 0.2% -4.7% -8.2% -2.9% -5.0%

Spain Heavy fuel oil 3.5 % S 365.8 130.8 119.9 122.0 139.4 152.2 151.9 -20.0% 3.1% 9.2% -0.2% 3.4%
Natural gas 359.5 155.7 129.0 114.3 119.2 124.1 129.8 -18.5% -1.6% 4.1% 4.6% 0.1%
Electricity 969.3 1015.6 892.7 768.6 705.6 681.0 622.7 -1.6% -4.6% -3.5% -8.6% -5.0%

Sweden Steam Coal 145.6 107.6 98.2 na na na na -7.6% - - - -
Electricity 503.6 465.5 456.2 360.7 354.3 377.8 325.8 -2.0% -4.9% 6.6% -13.8% -4.7%

United Kingdom Steam Coal 151.3 113.2 99.5 78.3 70.2 65.1 61.4 -8.1% -6.7% -7.3% -5.8% -6.7%
Heavy fuel oil 3.5 % S 293.4 109.6 108.1 94.6 107.2 114.9 106.3 -18.1% -0.2% 7.2% -7.5% -0.2%
Natural gas 212.3 152.2 124.9 113.3 95.5 68.2 68.2 -10.1% -5.2% -28.6% 0.0% -8.3%
Electricity 777.3 711.0 648.1 624.1 597.9 563.5 515.0 -3.6% -1.6% -5.8% -8.6% -3.2%

European Union Steam Coal (3) 155.8 131.5 122.9 117.1 115.4 73.7 73.2 -4.6% -1.2% -36.1% -0.8% -7.1%
Heavy fuel oil 3.5 % S 305.2 108.9 123.5 110.5 120.4 127.2 122.4 -16.6% -0.5% 5.7% -3.8% -0.1%
Natural gas 263.0 121.4 128.6 117.0 116.4 112.8 118.9 -13.3% -2.0% -3.1% 5.4% -1.1%
Electricity 734.0 658.9 635.7 584.3 567.8 537.5 506.9 -2.8% -2.2% -5.3% -5.7% -3.2%

(1) Excluding Refundable VAT
(2) Estimates marked in bold
(3) marked by the suppression of te kohlpfennig in Germany in 1996

ENERGY PRICES TO INDUSTRIAL CONSUMERS IN CONSTANT 1990 EUR PER TOE (1)(2)
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ty uses, increasing the competitiveness of many electro-technolo-

gies. Between Member States, the prices for the different energy

sources show important discrepancies in both value and trends

depending on supply conditions, market mechanisms and taxa-

tion. The ranges between the extreme prices remained consider-

able: from 79 EUR/toe (Austria) to 152 EUR/toe (Spain) for heavy

fuel oil, from 68 EUR/toe (the United Kingdom) to 221 ECU/toe

(Ireland) for natural gas and from 326 EUR/toe (Sweden) to 904

EUR/toe (Italy) for electricity. It must be stressed that the liberali-

sation of the electricity and gas markets in the United Kingdom

resulted in impressive price reductions both for gas and electrici-

ty; 28% for gas in only two years and 14% for electricity.

TRANSPORT

Transport sector responsible for 80% of final energy demand increase

since 1985 but only 50% since 1990…

Energy consumption in Transport grew between 1985 and 1997

at an average annual rate of 3.0% but, in the period 1990-97, the

growth remained limited to 1.9% per year despite a jump of 2.8%

in 1996. This must be compared to the 4.6% average growth reg-

istered during the second part of the 1980’s. In 1997, total energy

demand in the transport sector (excluding marine bunkers)

reached 289 Mtoe or 31% of total final energy demand compared

with only 24.6% in 1985. This underlines the predominant contri-

bution of the transport sector in the growth of final energy

demand. Between 1985 and 1997 the increase of energy con-

sumption for transport, about 86 Mtoe, represented 80% of the

total increase in final energy demand. But, between 1990 and

1997, transport contributed only 50% of the total increase of final

energy demand, the rest being absorbed by the tertiary-

domestic sector. It is particularly difficult to interpret the

recent trends in the transport sector. Since 1993 energy

demand grew more slowly than before and the energy inten-

sity, measured against the GDP, diminished.

Passenger traffic has grown more rapidly than economic growth

driven by leisure-time travel…

The volume of passenger traffic in the European Union has

grown more rapidly than economic growth since the begin-

ning of the 80's. During the 1980’s passenger traffic increased

on average by 3.2% per year against 2.3% GDP growth. Since

1990 this growth has been reduced to 2.0% per year on aver-

age compared with economic growth of 1.6%. This evolution
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Transport:  Main Indicators (1985 = 100)

Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Total consumption 202.80 234.74 253.85 275.69 283.29 288.63 4.6% 1.7% 2.8% 1.9% 1.9%
Solids 0.18 0.04 0.03 0.01 0.01 0.01 -28.8% -15.0% 2.4% -1.3% -10.8%
Oil 199.00 230.85 249.60 270.72 278.15 283.44 4.6% 1.6% 2.7% 1.9% 1.8%
of which:

Road 170.18 197.26 212.26 228.75 234.20 238.17 4.5% 1.5% 2.4% 1.7% 1.7%
Motor Gasoline 105.38 116.75 121.79 120.48 122.75 122.34 2.9% -0.2% 1.9% -0.3% 0.1%
Diesel Oil 62.48 77.96 87.78 105.50 108.64 112.94 7.0% 3.7% 3.0% 4.0% 3.7%

Air 21.09 25.43 27.81 32.54 34.37 36.04 5.7% 3.2% 5.6% 4.9% 3.8%
Jet Fuel 20.98 25.29 27.69 32.41 34.25 35.95 5.7% 3.2% 5.7% 4.9% 3.8%

Gas 0.24 0.22 0.21 0.27 0.29 0.30 -2.9% 5.1% 8.2% 4.9% 5.6%
Electricity 3.39 3.63 4.00 4.69 4.83 4.87 3.4% 3.2% 3.0% 0.9% 2.8%

Transport Energy Intensity (toe/1990 MEUR) 44.54 46.76 47.76 48.51 49.03 48.67 1.4% 0.3% 1.1% -0.7% 0.3%
Transport Energy Intensity (1990=100) 93.25 97.90 100.00 101.57 102.66 101.90 1.4% 0.3% 1.1% -0.7% 0.3%
Nb. of Vehicles (millions) 135.23 146.55 157.32 180.60 184.07 187.37 3.1% 2.8% 1.9% 1.8% 2.5%
Specific Consumption in Road Traffic (toe/vehicle) 1.26 1.35 1.35 1.27 1.27 1.27 1.4% -1.3% 0.4% -0.1% -0.8%

EUROPEAN UNION : TRANSPORT  - FINAL ENERGY CONSUMPTION
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has been relatively uniform across most of the European coun-

tries; southern countries (respectively Portugal, Greece, Italy and

Spain) showed above-average growth in passenger traffic vol-

ume; while in Sweden growth was below average. Rises in overall

European passenger traffic volume can be seen in absolute fig-

ures for all transportation modes. But the relative proportion of

rail (5.8% in 1997) and bus traffic (8.7%) has declined continuous-

ly in favour of passenger cars (78.7%) and air traffic (6.7%). The

volume of work-related traffic (journeys between home and work-

place, university or school as well as business trips) has remained

very constant. By contrast, leisure-time travel (attending leisure-

time events, weekend excursions, holiday trips…) has risen signif-

icantly in just a few years. Globally passenger transport reached

4,700 billion passenger-kilometres in 1996, or 12,500 passenger-

kilometres per person equivalent to 35 passenger-kilometres per

person per day.

Goods transport accelerated since 1990 as a consequence of just-in-

time industrial organisation… 

Goods transport evolved differently from passenger traffic.

During the 1980’s, goods traffic increased on average by 1.9% per

year with a major expansion of road traffic that reached 4.0% per

year on average. Since 1990, as a consequence of just-in-time

industrial organisation to reduce stocks and working capital,

goods transport has increased by 2.8% per year on average. Road

transport grew by 29% over the last seven years, followed by sea

(intra) with a 22% increase and inland waterways with a 10%

increase. At the same time the contribution of rail declined by 7%.

In 1997, the respective shares per mode were: 43.5% for road

transport (40.7% in 1990), 40.5% for sea (40.1%), 8.6% for rail

(11.1%) and 4.3% for inland waterways (4.7%). In 1996, goods

transport demand was 2,640 billion ton-kilometres or 7,100 ton-

kilometres per person corresponding to 20 ton-kilometres per

person per day.

Increasing energy and environmental implications of road trans-

port…

Within the transport sector, road transport is by far the largest

energy contributor, accounting for about 83% of total energy

demand since 1985. The energy and environmental implications

of road transport are increasing because the expected growth in

traffic volumes is likely to more than offset the expected energy

efficiency improvements in vehicle performance. Also, the rate of

car ownership is steadily increasing with the number of cars in the

European Union having increased by about 3% per year on aver-

age since 1985, but only by 2.1% since 1990. In addition, larger

cars (over 1500cc) have increased their share of new registrations

at the expense of smaller cars. In 1997, marked differences in car

ownership rates still existed between countries: Greece had the

lowest ownership with 229 passenger cars per 1000 inhabitants

and Italy the highest with 577. The European average reached 450

cars per 1000 inhabitants, a 12.5% increase since 1990. Variations

in income levels and fuel prices, and different tax regimes for the

purchase, ownership and use of cars are part of the explanation

for these differences.

Diesel oil share reached 47% of the total road consumption in

1997…

The share of diesel in total road fuel consumption has increased

continuously since 1980, growing from 36.7% to reach 47.4% in

1997. This evolution is the result of two main phenomena: the

increasing volume of goods transported by road and the progres-

sive dieselisation of the car fleet. The number of goods vehicles,

consuming diesel for the major part with the exception of some

light vehicles, increased by 47% during the 1980’s and by an addi-

tional 17% since 1990. In addition, although the utilisation rate

(ton-kilometres per vehicle) of the goods vehicle fleet remained

stable during the 1980’s, it increased by 11% since 1990. On the

other hand, the share of diesel cars increased regularly to reach

15% in the European Union as a whole in 1995. Depending large-

ly upon fiscal regimes, the share of diesel cars varied from 31% in

Belgium to only 1% in the United Kingdom.

Surging demand for air transport, still stimulated by the liberalisation

of air markets…

The demand for aviation fuel grew on average by 4.6% per annum

since 1985, as a result of rising real incomes implying increasing

leisure air travel combined with the recent liberalisation of air

markets that induced spectacular reductions in fares. The move-

ment was initiated by low-cost companies and followed by the

major companies. Kerosene consumption increased respectively

by 5.7% in 1996 and 4.9% in 1997.

Transport energy intensity peaked in 1993 and declined by 0.8% per

year since then…

Transport energy intensity grew continuously by 1.5% between

1985 and 1993 but has declined since then by 0.8% per year on

average. But without statistical disaggregation between private

and freight transport it is not currently possible to analyse in

detail the determinants of this new trend. Many factors already

described above have contributed to this evolution: the slow-

down of the growth of passenger traffic associated with a stabili-

sation of the road contribution, technological improvements in

the car fleet, accelerated contribution of road for good trans-

portation compensated by a better utilisation of the goods vehi-

cles and also technological improvement to increase efficiencies
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Austria 4.52 5.06 5.40 6.23 6.29 6.26 3.6% 2.9% 1.0% -0.5% 2.1%
Transport Energy Intensity (toe/1990 MEUR) 42.09 43.86 42.98 44.99 44.70 43.39 0.4% 0.9% -0.6% -2.9% 0.7%
Road Consumption 4.02 4.47 4.75 5.39 5.39 5.39 3.4% 2.6% 0.0% 0.0% 1.8%
Specific consumption in (toe/vehicle) 1.28 1.31 1.31 1.25 1.25 1.22 0.4% -0.8% -0.3% -2.6% -0.6%

Belgium 6.13 7.39 7.70 8.48 8.89 9.19 4.7% 1.9% 4.9% 3.3% 1.4%
Transport Energy Intensity (toe/1990 MEUR) 46.08 51.03 49.87 51.45 53.28 53.45 1.6% 0.6% 3.5% 0.3% 0.4%
Road Consumption 5.12 6.39 6.44 7.08 7.21 7.28 4.7% 1.9% 1.8% 1.0% 1.4%
Specific consumption in (toe/vehicle) 1.41 1.63 1.54 1.51 1.51 1.49 1.7% -0.4% 0.2% -1.7% -0.3%

Denmark 3.63 3.96 4.50 4.64 4.74 4.75 4.4% 0.6% 2.1% 0.3% 0.4%
Transport Energy Intensity (toe/1990 MEUR) 39.63 39.56 44.30 40.40 39.99 38.83 2.3% -1.8% -1.0% -2.9% -1.3%
Road Consumption 2.80 2.81 3.20 3.54 3.58 3.65 2.7% 2.0% 1.2% 1.9% 1.5%
Specific consumption in (toe/vehicle) 1.58 1.48 1.68 1.70 1.66 1.61 1.3% 0.2% -2.3% -3.3% 0.2%

Finland 3.35 3.92 4.27 4.11 4.03 4.24 5.0% -0.8% -1.8% 5.2% -0.5%
Transport Energy Intensity (toe/1990 MEUR) 37.24 38.99 40.17 39.75 37.69 37.40 1.5% -0.2% -5.2% -0.8% -0.2%
Road Consumption 2.90 3.36 3.63 3.50 3.42 3.60 4.6% -0.7% -2.5% 5.4% -0.5%
Specific consumption in (toe/vehicle) 1.35 1.56 1.64 1.63 1.55 1.64 4.0% -0.1% -4.7% 5.5% -0.1%

France 33.50 38.65 41.91 43.97 45.87 46.85 4.6% 1.0% 4.3% 2.1% 0.7%
Transport Energy Intensity (toe/1990 MEUR) 41.31 43.68 44.58 44.55 45.83 45.81 1.5% 0.0% 2.9% -0.1% 0.0%
Road Consumption 29.39 33.75 36.17 37.30 38.85 39.60 4.2% 0.6% 4.2% 1.9% 0.4%
Specific consumption in (toe/vehicle) 1.21 1.29 1.32 1.28 1.33 1.35 1.8% -0.7% 3.7% 1.6% -0.5%

Germany 48.21 54.49 58.82 62.86 62.56 63.69 4.1% 1.3% -0.5% 1.8% 1.0%
Transport Energy Intensity (toe/1990 MEUR) 42.90 44.87 45.33 44.73 43.95 43.78 1.1% -0.3% -1.7% -0.4% -0.2%
Road Consumption 40.88 46.59 50.42 54.19 53.77 54.73 4.3% 1.5% -0.8% 1.8% 1.0%
Specific consumption in (toe/vehicle) 1.49 1.52 1.55 1.26 1.23 1.24 0.8% -4.1% -2.2% 0.6% -2.9%
Greece 4.68 5.18 5.82 6.43 6.56 6.73 4.5% 2.0% 2.0% 2.5% 1.4%
Transport Energy Intensity (toe/1990 MEUR) 78.62 82.38 89.13 92.64 92.31 91.72 2.5% 0.8% -0.3% -0.6% 0.6%
Road Consumption 3.06 3.56 3.90 4.58 4.81 4.92 5.0% 3.3% 4.8% 2.3% 2.3%
Specific consumption in (toe/vehicle) 1.64 1.63 1.56 1.61 1.67 1.64 -1.0% 0.6% 3.5% -1.7% 0.4%

Ireland 1.69 1.81 1.97 2.18 2.70 2.92 3.1% 2.1% 23.5% 8.3% 1.5%
Transport Energy Intensity (toe/1990 MEUR) 61.76 57.92 54.93 45.26 51.64 50.56 -2.3% -3.8% 14.1% -2.1% -2.7%
Road Consumption 1.43 1.40 1.56 1.73 2.17 2.36 1.7% 2.1% 25.5% 8.9% 1.5%
Specific consumption in (toe/vehicle) 1.71 1.59 1.65 1.57 1.90 1.90 -0.7% -1.0% 20.7% 0.3% -0.7%

Italy 27.75 31.11 33.40 37.64 38.00 38.67 3.8% 2.4% 1.0% 1.8% 1.7%
Transport Energy Intensity (toe/1990 MEUR) 37.30 37.97 38.79 41.33 41.46 41.56 0.8% 1.3% 0.3% 0.3% 0.9%
Road Consumption 24.99 28.44 30.39 33.94 34.10 34.64 4.0% 2.2% 0.4% 1.6% 1.6%
Specific consumption in (toe/vehicle) 0.99 1.02 1.01 1.00 0.98 0.99 0.3% -0.2% -1.5% 0.2% -0.1%

Luxembourg 0.60 0.74 1.01 1.30 1.36 1.47 10.9% 5.3% 3.9% 8.2% 3.8%
Transport Energy Intensity (toe/1990 MEUR) 85.61 92.95 118.98 127.48 129.13 134.15 6.8% 1.4% 1.3% 3.9% 1.0%
Road Consumption 0.51 0.62 0.87 1.11 1.14 1.20 11.2% 4.9% 2.9% 5.6% 3.5%
Specific consumption in (toe/vehicle) 3.08 3.23 4.13 4.10 3.97 4.17 6.0% -0.1% -3.2% 4.9% -0.1%

Netherlands 8.80 9.69 10.32 12.37 13.09 13.49 3.2% 3.7% 5.8% 3.1% 2.6%
Transport Energy Intensity (toe/1990 MEUR) 45.85 47.47 46.36 50.08 51.38 51.10 0.2% 1.6% 2.6% -0.5% 1.1%
Road Consumption 7.47 7.52 8.04 8.95 9.52 9.66 1.5% 2.2% 6.4% 1.5% 1.5%
Specific consumption in (toe/vehicle) 0.14 1.32 1.33 1.36 1.40 1.40 56.3% 0.5% 3.3% -0.2% 0.3%

Portugal 2.66 3.32 3.73 4.85 5.11 5.26 7.0% 5.4% 5.3% 2.8% 3.8%
Transport Energy Intensity (toe/1990 MEUR) 63.97 66.97 68.74 82.17 84.02 83.32 1.4% 3.6% 2.3% -0.8% 2.6%
Road Consumption 2.06 2.65 3.03 4.10 4.36 4.53 8.0% 6.3% 6.3% 3.7% 4.4%
Specific consumption in (toe/vehicle) 0.92 1.02 0.96 0.93 0.94 0.90 0.8% -0.7% 0.3% -3.5% -0.5%

Spain 15.06 20.24 22.33 26.07 27.75 28.00 8.2% 3.1% 6.4% 0.9% 2.2%
Transport Energy Intensity (toe/1990 MEUR) 48.08 55.16 56.06 61.24 63.75 62.20 3.1% 1.8% 4.1% -2.4% 1.3%
Road Consumption 11.81 15.81 17.68 20.47 21.71 21.94 8.4% 3.0% 6.1% 1.1% 2.1%
Specific consumption in (toe/vehicle) 1.08 1.23 1.22 1.20 1.22 1.19 2.4% -0.3% 1.5% -2.4% -0.2%

Sweden 6.43 7.47 7.23 7.66 7.62 7.69 2.4% 1.2% -0.6% 0.9% 0.8%
Transport Energy Intensity (toe/1990 MEUR) 39.83 42.89 40.00 41.40 40.64 40.29 0.1% 0.7% -1.8% -0.9% 0.5%
Road Consumption 5.37 6.21 6.07 6.43 6.39 6.42 2.5% 1.2% -0.7% 0.6% 0.8%
Specific consumption in (toe/vehicle) 1.40 1.61 1.55 1.63 1.61 1.62 2.1% 1.0% -1.4% 0.6% 0.7%

United Kingdom 35.80 41.72 45.45 46.89 48.74 49.45 4.9% 0.6% 3.9% 1.5% 0.4%
Transport Energy Intensity (toe/1990 MEUR) 60.60 68.04 69.86 61.45 65.14 66.44 2.9% -2.5% 6.0% 2.0% -1.8%
Road Consumption 28.62 33.90 36.31 36.69 38.06 38.52 4.9% 0.2% 3.8% 1.2% 0.1%
Specific consumption in (toe/vehicle) 1.44 1.52 1.51 1.47 1.49 1.48 0.9% -0.5% 1.7% -0.8% -0.4%

European Union 202.80 234.74 253.85 275.69 283.29 288.63 4.6% 1.7% 2.8% 1.9% 1.2%
Transport Energy Intensity (toe/1990 MEUR) 44.5 46.8 47.8 48.5 49.0 48.7 1.4% 0.3% 1.1% -0.7% 0.2%
Road Consumption 170.2 197.3 212.3 228.8 234.2 238.2 4.5% 1.5% 2.4% 1.7% 1.1%

Specific consumption in (toe/vehicle) 1.26 1.35 1.35 1.27 1.27 1.27 1.4% -1.3% 0.4% -0.1% -0.9%

TRANSPORT ENERGY CONSUMPTION
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1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Austria
Premium leaded gasoline 1258.7 900.6 978.6 na na na -4.9% na na na na 
Premium Unleaded gasoline (95) na 870.4 940.6 915.5 909.8 929.9 na -0.5% -0.6% 2.2% -0.2%
Diesel 831.1 584.8 600.9 509.5 533.4 543.3 -6.3% -3.2% 4.7% 1.8% -1.4%

Belgium
Premium leaded gasoline 1278.8 899.2 1038.4 1025.3 1102.9 1168.0 -4.1% -0.3% 7.6% 5.9% 1.7%
Premium Unleaded gasoline (95) na na 975.1 923.4 1016.5 1079.3 na -1.1% 10.1% 6.2% 1.5%
Diesel 637.6 387.0 499.1 502.5 531.2 532.7 -4.8% 0.1% 5.7% 0.3% 0.9%

Denmark
Premium leaded gasoline 1298.8 1226.0 1096.9 964.7 na na -3.3% -2.5% na na na 
Premium Unleaded gasoline (98) na na 1022.0 959.8 1023.9 1032.4 na -1.2% 6.7% 0.8% 0.1%
Diesel 522.6 277.6 289.4 450.9 476.6 518.1 -11.2% 9.3% 5.7% 8.7% 8.7%

Finland
Premium leaded gasoline 1390.2 1070.6 1179.1 na na na -3.2% na na na na 
Premium Unleaded gasoline (95) na na 1087.8 1225.9 1374.0 1365.6 na 2.4% 12.1% -0.6% 3.3%
Diesel 881.8 793.4 921.4 637.4 675.5 677.3 0.9% -7.1% 6.0% 0.3% -4.3% 

France
Premium leaded gasoline 1291.6 1023.7 1059.7 1042.8 1080.1 1106.8 -3.9% -0.3% 3.6% 2.5% 0.6%
Premium Unleaded gasoline (95) na na 1035.3 999.7 1038.6 1063.4 na -0.7% 3.9% 2.4% 0.4%
Diesel 802.7 540.1 521.0 502.0 542.9 555.2 -8.3% -0.7% 8.1% 2.3% 0.9%

Germany
Premium leaded gasoline 1066.5 746.9 885.9 1001.2 1026.8 na -3.6% 2.5% 2.6% na na 
Premium Unleaded gasoline (95) na 713.3 817.5 917.7 943.4 957.8 na 2.3% 2.8% 1.5% 2.3%
Diesel 739.4 478.0 512.6 489.0 523.5 524.0 -7.1% -0.9% 7.0% 0.1% 0.3%

Greece
Premium leaded gasoline 1038.6 718.0 783.2 724.7 717.9 708.4 -5.5% -1.5% -0.9% -1.3% -1.4%
Premium Unleaded gasoline (95) na 774.0 738.9 675.4 669.2 662.7 na -1.8% -0.9% -1.0% -1.5%
Diesel 472.2 289.4 290.7 368.9 381.3 371.1 -9.2% 4.9% 3.4% -2.7% 3.5%

Ireland
Premium leaded gasoline 1395.7 1116.4 1125.7 957.0 997.6 1021.5 -4.2% -3.2% 4.2% 2.4% -1.4%
Premium Unleaded gasoline (95) na na 1086.4 888.2 899.9 921.3 na na 1.3% 2.4% -2.3%
Diesel 833.5 686.1 680.4 612.1 792.7 744.0 -4.0% -2.1% 29.5% -6.1% 1.3%
Electricity

Italy
Premium leaded gasoline 1653.8 1461.4 1400.5 1362.4 1348.9 1345.2 -3.3% -0.5% -1.0% -0.3% -0.6%
Premium Unleaded gasoline (95) na na 1382.4 1281.3 1280.2 1282.1 na -1.5% -0.1% 0.2% -1.1%
Diesel 656.5 558.8 670.3 723.8 741.8 730.1 0.4% 1.5% 2.5% -1.6% 1.2%

Luxembourg
Premium leaded gasoline 961.4 735.4 740.1 789.6 809.8 835.4 -5.1% 1.3% 2.6% 3.2% 1.7%
Premium Unleaded gasoline (95) na na 705.0 698.8 720.6 744.1 na -0.2% 3.1% 3.3% 0.8%
Diesel 585.4 355.1 374.6 430.2 458.5 466.5 -8.5% 2.8% 6.6% 1.7% 3.2%

Netherlands
Premium leaded gasoline 1259.4 1063.4 1126.4 1118.6 1137.8 na -2.2% -0.1% 1.7% na na 
Premium Unleaded gasoline (95) 1219.6 1025.9 1077.6 1026.4 1057.6 1106.7 -2.4% -1.0% 3.0% 4.6% 0.4%
Diesel 593.7 392.7 500.5 616.5 659.4 573.8 -3.4% 4.3% 7.0% -13.0% 2.0%

Portugal
Premium leaded gasoline 1467.5 1196.6 1077.2 869.8 875.8 894.0 -6.0% -4.2% 0.7% 2.1% -2.6%
Premium Unleaded gasoline (95) na 1196.6 1032.0 858.7 856.6 867.0 na -3.6% -0.2% 1.2% -2.5%
Diesel 762.9 615.2 586.2 477.7 478.4 449.1 -5.1% -4.0% 0.2% -6.1% -3.7%

Spain
Premium leaded gasoline 1349.6 918.9 877.6 930.8 935.3 940.0 -8.2% 1.2% 0.5% 0.5% 1.0%
Premium Unleaded gasoline (95) na na na 881.0 884.2 907.6 na na 0.4% 2.6% na 
Diesel 789.3 535.1 517.8 511.5 544.5 550.3 -8.1% -0.2% 6.4% 1.1% 0.9%

Sweden
Premium leaded gasoline 1149.5 958.8 1179.5 1173.4 1212.6 1263.4 0.5% -0.1% 3.3% 4.2% 1.0%
Premium Unleaded gasoline (95) na na na 1116.3 1162.1 1209.8 na na 4.1% 4.1% na 
Diesel 664.6 498.7 634.2 662.6 690.6 689.9 -0.9% 0.9% 4.2% -0.1% 1.2%

United Kingdom
Premium leaded gasoline 1166.8 896.2 911.6 1025.6 1033.0 1092.5 -4.8% 2.4% 0.7% 5.8% 2.6%
Premium Unleaded gasoline (95) na na 852.8 924.2 947.5 1004.7 na 1.6% 2.5% 6.0% 2.4%
Diesel 834.8 599.2 603.8 670.5 695.6 730.7 -6.3% 2.1% 3.7% 5.0% 2.8%

European Union
Premium leaded gasoline 1249.3 961.6 1012.7 1061.9 1078.8 1123.5 -4.1% 1.0% 1.6% 4.1% 1.5%
Premium Unleaded gasoline (95) 1219.6 774.0 966.7 989.7 1012.2 1037.5 -4.5% 0.5% 2.3% 2.5% 1.0%
Diesel 735.4 514.4 555.5 558.2 590.8 593.9 -5.5% 0.1% 5.8% 0.5% 1.0%

(1) Excluding refundable VAT only for Diesel

ENERGY PRICES OF TRANSPORT FUELS IN CONSTANT 1990 EUR PER TOE (1)



EUROPEAN UNION

1999 Annual Energy Review 51

PART II

Mtoe 1985 1988 1990 1994 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Total consumption 355.03 349.22 342.62 356.27 364.70 392.90 379.03 -0.7% 1.3% 7.7% -3.5% 1.5%
Solids 37.78 31.53 26.61 11.75 9.83 9.96 8.71 -6.8% -18.1% 1.3% -12.5% -14.7%
Oil 117.90 108.38 98.32 100.19 100.20 107.17 100.99 -3.6% 0.4% 7.0% -5.8% 0.4%
of which:
Gas Oil 95.36 88.56 79.54 81.06 81.40 86.98 83.18 -3.6% 0.5% 6.9% -4.4% 0.6%

Gas 94.44 97.19 100.87 117.07 123.47 139.19 129.13 1.3% 4.1% 12.7% -7.2% 3.6%
Electricity 71.06 78.07 82.67 91.04 93.32 97.32 97.81 3.1% 2.5% 4.3% 0.5% 2.4%
of which :
Residential 40.50 42.61 44.61 49.56 50.05 52.69 52.08 2.0% 2.3% 5.3% -1.2% 2.2%
Commercial & Public Services 28.09 32.92 35.37 38.63 40.31 41.62 42.73 4.7% 2.7% 3.2% 2.7% 2.7%

Heat 12.64 12.77 12.85 15.42 16.00 16.61 16.26 0.3% 4.5% 3.8% -2.2% 3.4%
Renewable (1) 21.22 21.29 21.31 20.80 21.88 22.66 26.13 0.1% 0.5% 3.5% 15.3% 3.0%

Total consumption per Capita (toe/inhabitant) 0.99 0.97 0.95 0.97 0.99 1.06 1.02 -0.9% 0.8% 7.2% -3.9% 1.0%
Absolute Degree Days (Eur12) 2836 2268 2141 2126 2202 2486 2184 -5.5% 0.6% 12.9% -12.1% 0.3%
Difference to Average in % 6.7% -7.6% -12.8% -13.4% -10.4% 1.2% -11.1% - - - - -

(1) Geothermal heat. solar heat. biomass

EUROPEAN UNION : DOMESTIC AND TERTIARY - FINAL ENERGY CONSUMPTION

and reduce emissions. This short-term evolution was confined to

nine Member States with reductions ranging from 2% in Italy to

13% in Finland since 1993. Only the Netherlands, Portugal, Spain

and the United Kingdom still showed increases in transport ener-

gy intensity.

Prices for transport fuel increased by about 1% per year since 1990

under the pressure of tax increases….

Transport fuel prices have increased regularly since 1990 by a

yearly average of about 1%. This growth accelerated in 1996 and

1997 as a consequence of higher crude oil prices, even though the

share of raw materials in final prices declined continuously under

the pressure of tax increases. Between 1990 and 1997 the share of

tax for diesel increased from 52% to 60% for the European Union

as a whole. In April 1999 taxes represented between 61% and 82%

of final diesel prices depending on the country. For unleaded

gasoline, taxes rose from 65% of the final price in 1990 to 72% in

1997. In April 1999, extremes in tax levels ranged between 64%

and 81%. Large price variations existed between Member State

and fuel types. Furthermore, the relative prices of gasoline versus

diesel differed very sharply between countries, largely explaining

the differences in the dieselisation rate of the car fleet. In 1997,

leaded gasoline prices ranged between 708 and 1345 EUR/toe,

unleaded gasoline between 663 and 1366 EUR/toe and diesel

prices ranged between 371 and 744 EUR/toe. The differences

between leaded and unleaded gasoline in the same country

ranged, in 1997, between 100 (Ireland) and 27 (Portugal) EUR/toe,

with an average difference of 86 EUR/toe. This differential has

increased year by year to favour the use of unleaded gasoline.

Comparing unleaded gasoline and diesel, the difference in price

ranged between 689 (Finland) and 177 (Ireland) EUR/toe, with an

average value of 443 EUR/toe across all the Member States.

DOMESTIC AND TERTIARY

Between 1990 and 1997, with similar climatic conditions, energy con-

sumption increased by 10.6%…

In 1997, the domestic and tertiary sectors represented around

41% of final energy demand, almost the same proportion as in

1985 with warmer climatic conditions. Energy consumption in

the domestic and tertiary sectors increased by 0.5% annually on

average since 1985 under the pressure of the continual increase of

specific uses (electrical appliances and cooking) and living stan-

dards (central heating and house size). In fact, energy consump-

tion in this sector, although a function of population, number of

households, private income and evolution of the services sector, is

also highly dependent on weather conditions (space heating) and

thus experiences marked fluctuations reflecting the prevailing

weather conditions. From this point of view it is very interesting

to compare 1997 with 1990, as they had similar climatic condi-

tions. It must be stressed that between these two years energy

consumption increased by 10.6%, the tertiary-domestic sector

contributing to 50% of the total increase of final energy demand.

Available statistics indicate that the energy consumption of the

domestic sector increased by 8.9% since 1990 while tertiary con-

sumption grew by 14.4%.
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Faced with moderate energy prices energy consumption for heating

seems less efficient...

In terms of fuel mix, solid fuel consumption dropped by 77%

since 1985, and now represents only 2% of the total energy

demand in these sectors. Oil demand dropped throughout the

1980’s but since 1990 has experienced wide fluctuations related

to weather conditions, and still represents 27% of the total

demand in 1997 against 34% in 1985. The comparison between

1990 and 1997 even shows a moderate increase by 2.7%. Gas and

electricity slowly increased their market share to reach 34% and

26% of total energy demand respectively in 1997 (27% and 20%

respectively in 1985). Since 1990, gas consumption increased by

3.6% per year on average, gaining substantial market share in the

heating market to the detriment of heating gas oil and solid fuels.

The growth in the domestic market reached 3.3% per year on

average since 1990 and 6.0% in the tertiary market. Although this

corresponds to increasing market shares combined with growing

square metres, in particular in services, consumer behaviour faced

with moderate energy prices must also be a factor. Electricity

demand grew during the second part of the 80's at the same rate

as GDP; since 1990 it has grown 50% faster than GDP. Between

1985 and 1997, electricity demand from services increased 70%

more rapidly than in the domestic sector, though growth rates

have been more similar in these two sub-sectors since 1990.

Electricity demand growth in the domestic sector has remained

quite stable, around 2.1% per year on average. Distributed heat

progressively increased its market share, now representing more

than 4% of total energy demand. The renewable energy contri-

bution remained almost stable over the decade but with some

increase in the last three years. The jump registered in 1997, main-

ly located in Italy and Germany, still requires statistical confirma-

tion. The share of renewable energy has remained stable, at

around 6%, since 1985.

Technological improvements balanced by the emergence of new

appliances…

Over the past ten years, a number of factors have been important

in determining energy demand in the tertiary and domestic sec-

tors. Higher energy efficiency in new buildings has had a damp-

ening effect, whereas rising private incomes have resulted in a

larger area of living space per household and in higher appliance

penetration. Technological change has both improved appliance

efficiency and led to the development of new appliances. Thus,

while the major existing appliance stocks - such as refrigerators -

are renewed with more efficient units, the emergence of new

appliances, e.g. video recorders, home computers or air condi-

tioning, partly offsets this improvement.

Energy intensity, corrected for climatic effects, appears quite stable

since 1985…

Measuring energy intensity evolution in the domestic and ter-

tiary sectors is a very difficult task as the classical intensity indica-

tor, reported to GDP, aggregates GDP-sensitive commercial activi-

ties (tertiary sector) and non commercial activities (domestic sec-

tor). Additionally the impact of climatic conditions may largely

swamp the evolution of economic conditions. The classical ratio

of energy consumption to GDP has demonstrated a global

improvement of about 18% since 1985. But, at the same time,

more favourable climatic conditions in 1997 versus 1985 reduced

heating requirements by an estimated 17%. Correcting total ener-

gy demand to take into account standard climatic conditions2, it

appears that the revised calculated energy intensity has been

quite stable since 1985. Its relative stability over this period sug-

gests that increased standards of living and the growth of the ser-

vices sector have offset all the technological and other efficiency

improvements introduced, mainly during the 1980’s. The total

consumption per capita, which has increased by 1.0% per year on

average since 1990, seems to confirm this impression.

Energy prices for domestic consumers showed an overall decrease

despite large national variations…

Average energy prices for the tertiary-domestic sector showed

a general decrease since 1990 in the European Union as a whole

but at contrasting rates depending on the fuels. The decrease
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2 Estimation made considering that for the European Union as a whole about 70% of tertiary domestic energy consumption is directly related to 

weather. SOEC is analysing the possibilities of weather corrections for energy statistics. Our estimates stick only to qualitative statements.
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1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Austria Steam Coal 572.0 448.9 417.6 353.5 359.2 361.5 -6.1% -3.3% 1.6% 0.6% -2.0%
Heating Oil 660.3 357.0 413.9 310.8 342.0 309.5 -8.9% -5.6% 10.0% -9.5% -4.1%
Natural gas 597.5 333.1 308.5 273.7 287.3 300.9 -12.4% -2.4% 5.0% 4.7% -0.4%
Electricity 1569.0 1526.7 1425.4 1326.8 1383.7 1373.8 -1.9% -1.4% 4.3% -0.7% -0.5%

Belgium Steam Coal 395.2 383.7 338.6 318.1 311.1 305.8 -3.0% -1.2% -2.2% -1.7% -1.4%
Heating Oil 522.2 203.9 244.6 176.8 217.5 223.5 -14.1% -6.3% 23.0% 2.7% -1.3%
Natural gas 516.2 326.4 327.4 300.2 286.4 297.7 -8.7% -1.7% -4.6% 3.9% -1.4%
Electricity 1832.2 1594.8 1560.2 1454.7 1407.4 1403.7 -3.2% -1.4% -3.3% -0.3% -1.5%

Denmark Steam Coal 385.1 412.5 439.2 432.5 447.3 469.8 2.7% -0.3% 3.4% 5.0% 1.0%
Heating Oil 686.4 647.3 657.5 563.8 594.7 601.9 -0.9% -3.0% 5.5% 1.2% -1.3%
Natural gas 609.6 576.2 529.9 447.5 484.7 495.2 -2.8% -3.3% 8.3% 2.2% -1.0%
Electricity 1635.3 1502.9 1506.0 1569.9 1642.1 1659.4 -1.6% 0.8% 4.6% 1.1% 1.4%

Finland Heating Oil 531.1 258.3 336.9 316.7 358.2 392.2 -8.7% -1.2% 13.1% 9.5% 2.2%
Natural gas 270.8 116.6 117.3 142.9 152.3 159.6 -15.4% 4.0% 6.6% 4.8% 4.5%
Electricity 988.3 973.3 941.7 1016.2 1080.9 1094.3 -1.0% 1.5% 6.4% 1.2% 2.2%

France Steam Coal 654.1 640.3 467.0 441.5 437.4 436.3 -6.5% -1.1% -0.9% -0.2% -1.0%
Heating Oil 608.7 339.2 380.1 311.7 335.1 347.5 -9.0% -3.9% 7.5% 3.7% -1.3%
Natural gas 565.5 398.9 373.7 323.8 305.7 312.5 -8.0% -2.8% -5.6% 2.2% -2.5%
Electricity 1527.9 1401.4 1374.3 1253.5 1238.8 1141.6 -2.1% -1.8% -1.2% -7.8% -2.6%

Germany Steam Coal 583.2 571.3 543.6 na na na -1.4% na na na na
Heating Oil 496.6 198.2 281.4 203.0 239.1 239.0 -10.7% -6.3% 17.8% 0.0% -2.3%
Natural gas 460.6 287.8 312.3 285.1 271.6 291.8 -7.5% -1.8% -4.7% 7.4% -1.0%
Electricity 1460.2 1557.2 1500.0 1411.7 1296.9 1309.0 0.5% -1.2% -8.1% 0.9% -1.9%

Greece Heating Oil 489.3 317.9 324.2 356.8 410.9 399.0 -7.9% 1.9% 15.2% -2.9% 3.0%
Electricity 1103.5 1087.8 1081.6 792.5 763.8 733.5 -0.4% -6.0% -3.6% -4.0% -5.4%

Ireland Steam Coal 300.8 259.9 274.3 na na na -1.8% na na na na
Heating Oil 543.6 393.9 395.9 332.0 361.6 353.0 -6.1% -3.5% 8.9% -2.4% -1.6%
Natural gas 620.2 407.9 379.3 340.0 334.4 329.6 -9.4% -2.2% -1.6% -1.4% -2.0%
Electricity 1493.0 1312.7 1202.6 1102.6 1109.4 1118.0 -4.2% -1.7% 0.6% 0.8% -1.0%

Italy Heating Oil 714.7 589.4 745.2 820.2 838.1 837.7 0.8% 1.9% 2.2% 0.0% 1.7%
Natural gas (2) 529.5 426.3 505.6 559.3 559.9 562.7 -0.9% 2.0% 0.1% 0.5% 1.5%
Electricity 1692.4 1430.1 1435.7 1649.7 1577.9 1530.2 -3.2% 2.8% -4.4% -3.0% 0.9%

Luxembourg Steam Coal 409.4 419.7 392.2 366.3 361.2 355.8 -0.9% -1.4% -1.4% -1.5% -1.4%
Heating Oil 471.8 231.8 254.7 191.1 219.3 228.4 -11.6% -5.6% 14.8% 4.2% -1.5%
Natural gas 355.3 186.1 194.5 180.6 200.4 212.0 -11.3% -1.5% 11.0% 5.8% 1.2%
Electricity 1189.1 1163.6 1134.8 1029.4 1036.2 1029.2 -0.9% -1.9% 0.7% -0.7% -1.4%

Netherlands Heating Oil 523.2 296.4 353.4 236.6 280.2 339.4 -7.5% -7.7% 18.4% 21.1% -0.6%
Natural gas 366.7 248.9 264.2 217.4 225.3 252.5 -6.3% -3.8% 3.6% 12.1% -0.6%
Electricity 1522.3 1093.7 1072.8 945.4 1066.8 1057.2 -6.8% -2.5% 12.8% -0.9% -0.2%

Portugal Heating Oil 762.9 638.9 608.7 501.5 502.3 na -4.4% -3.8% 0.2% na na
Electricity 1431.7 1455.7 1346.8 1233.1 1195.6 1186.5 -1.2% -1.7% -3.0% -0.8% -1.8%

Spain Heating Oil 576.3 352.1 364.1 291.9 319.5 334.2 -8.8% -4.3% 9.5% 4.6% -1.2%
Natural gas 745.3 496.1 482.4 456.8 451.1 456.6 -8.3% -1.1% -1.3% 1.2% -0.8%
Electricity 1794.7 1739.1 1739.9 1700.0 1626.9 1580.4 -0.6% -0.5% -4.3% -2.9% -1.4%

Sweden Heating Oil 587.7 382.5 559.3 501.9 556.6 576.5 -1.0% -2.1% 10.9% 3.6% 0.4%
Electricity 708.4 689.1 804.1 849.9 922.6 962.4 2.6% 1.1% 8.6% 4.3% 2.6%

United Kingdom Steam Coal 313.7 289.4 264.7 262.5 258.9 253.2 -3.3% -0.2% -1.4% -2.2% -0.6%
Heating Oil 492.7 219.9 250.7 201.0 233.8 211.9 -12.6% -4.3% 16.3% -9.4% -2.4%
Natural gas 305.6 274.8 259.5 247.0 241.5 231.7 -3.2% -1.0% -2.2% -4.0% -1.6%
Electricity 1165.9 1105.0 1086.1 1110.5 1081.3 996.2 -1.4% 0.4% -2.6% -7.9% -1.2%

European Union Steam Coal 394.0 366.2 331.3 304.5 309.8 302.2 -3.4% -1.7% 1.7% -2.4% -1.3%
Heating Oil 559.5 309.5 380.9 311.7 339.2 341.6 -7.4% -3.9% 8.8% 0.7% -1.5%
Natural gas 425.4 317.2 330.5 315.6 306.4 317.2 -4.9% -0.9% -2.9% 3.5% -0.6%
Electricity 1279.2 1216.8 1199.3 1180.6 1140.9 1104.0 -1.3% -0.3% -3.4% -3.2% -1.2%

(1) Includind all taxes
(2) 1997 estimates

ENERGY PRICES TO DOMESTIC CONSUMERS IN CONSTANT 1990 EUR PER TOE (1) (2)
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remains limited for electricity: -1.2% per year for European Union

as a whole with extremes ranging from +2.6% in Sweden to –5.4%

in Greece. The most important price decrease concerns heating

oil: -1.5% per year on average across the European Union with

extremes between –4.1% in Austria and +3.0% in Greece. The

average yearly decrease of natural gas prices is less significant: -

0.6% at the European level with extremes of between –2.5% in

France and +4.5% in Finland.

The 1997 heating oil price showed large variations amongst

Member States: 212 EUR/toe in the United Kingdom compared to

838 EUR/toe in Italy, with a European average price of 342

EUR/toe. Natural gas prices ranged between 160 EUR/toe in

Finland and 563 EUR/toe in Italy, with a European average price of

317 EUR/toe. The minimum price for electricity was 733 EUR/toe

in Greece and the maximum price was 1659 EUR/toe in Denmark,

with a European average of 1104 EUR/toe.
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were closer at 2.7% and 2.4% respectively, whereas industrial con-

sumption grew by only 0.9% per year on average.

Additionally, large variations exist between Members States even

though electricity demand growth was slowing down in all of

them with the exception of Greece and Ireland. Over the period

1990-1997, electricity demand growth rates ranged from 0.5% per

year on average in Germany and Sweden to 4.4% in Portugal and

5.0% in Ireland. Globally, ten Member States are well above the

Europe average growth of 1.8% per year on average. Per country,

the short-term elasticity (1990-1997) versus GDP presented

extremes ranging from 0.3 in Germany to 2.9 in Finland. Seven

countries were below the European average: Germany (0.3),

Denmark (0.4), Sweden (0.6), Ireland (0.7), Austria and

Luxembourg (0.9) and the United Kingdom (1.0). Although the

Netherlands was still close to the European average, other coun-

tries were well above Spain (1.6), Italy and France (1.9), Portugal

(2.0), Belgium (2.1), Greece (2.2) and Finland (2.9). Electricity con-

sumption varied from 3,721 kWh per inhabitant in Portugal to

16,540 kWh per inhabitant in Sweden. The lowest per capita con-

sumption occurred in southern countries (Portugal, Greece, Spain

and Italy), all below 5,000 kWh per inhabitant. The other Member

States ranged between 5,500 kWh and 8,000 kWh. The highest

ENERGY OUTLOOK – Energy supply: Recent evolution (1985-1997)

POWER GENERATION
• Long-term elasticity of electricity demand versus GDP is close to 1
• Electricity significantly increased its market shares both in industrial and tertiary-domestic markets
• Nuclear accounted for most of the incremental production since 1990
• Since 1990 combined cycle units accounted for about 50% of new investment 
• Increasing contribution of combined heat and power mainly in Northern Europe
• Since 1990 gas consumption grew by 9.7% per year on average, substituting about 33 Mtoe of solid fuels
• The United Kingdom, followed by Sweden and Finland, initiated liberalisation of electricity markets

REFINERY
• Closure of crude oil distillation capacity increased utilisation rate to 92%
• Desulphurisation capacity increased with improved quality of fuels
• The Auto Oil programme, a common framework to reflect on EU energy policies in the oil sector

GROSS INLAND CONSUMPTION
• Share of natural gas in gross inland consumption reached 21.5% in 1997 against only 16.9% in 1990
• Since 1990 differences in gross inland consumption growth rates by Member States can only be explained by an 
in-depth analysis of individual energy situation
• Transport fuels and petrochemical feedstock accounted for 63% of total oil consumption in 1997
• Natural gas, the fuel of the 90's, showed a continuous acceleration of its growth rate since 1990
• In-depth restructuring in producing countries reduced solid consumption since 1990 by 26%
• Renewable energy sources, supported by the Altener EU programme, increased by 5.1% per year since 1990

INDIGENOUS PRODUCTION
• Indigenous production peaked in 1996 at 763 Mtoe and declined slowly in 1997
• Increasing contribution of renewable energy reached about 6% of gross inland consumption
• Real economic potential exists now for renewable energy sources…

ELECTRICITY SECTOR

Long-term elasticity of electricity demand versus GDP is close to 1…

Electricity consumption since 1985 has shown an average

increase of 2.2% per year, but the long-term trend of this growth

clearly indicated a progressive slowdown. During the second part

of the 1980’s, electricity growth still reached 2.7% per year on

average but this evolution must be related to an average GDP

growth of about 3.1% per year. In the beginning of the 90’s, a

slower growth (1.3%) was registered due to the economic slow-

down of 1992-93. In 1995 and 1996, sustained by economic activ-

ity and colder weather conditions, electricity demand growth

reached 2.6% per year on average. In 1997, higher economic

activity combined with warmer weather conditions limited the

growth to 1.6%. Consequently the average growth of electricity

demand since 1990 reached 1.8% per year, compared to a GDP

growth of 1.6% per year. This means that the long-term elasticity

of electricity demand versus GDP is now close to 1. The electricity

growth was largely driven by the tertiary sector. In the period 85-

90, electricity demand from the services sector grew by 4.7% per

year on average followed by industry with 2.3% and the domestic

sector with 2.0%. The pattern evolved perceptibly during the

1990’s. Demand growth rates from tertiary and domestic sectors



followed by Germany, France and Ireland. Countries with higher

prices such as Austria, Portugal and Spain are well below the

European average. Surprisingly the electricity share diminished in

the United Kingdom despite the significant reduction of prices

resulting from electricity market liberalisation. In the tertiary-

domestic sector the share of electricity increased on average from

20.0% in 1985 to 24.1% in 1990 and 25.8% in 1997. The gap

between the minimum share (18.8% in Netherlands) and the max-

imum (43.7% in Sweden) is more important for a number of spe-

cific reasons. In the south of Europe, as energy demand for heat-

ing is limited, the weight of electrical appliances increased pro-

portionally more rapidly and explain penetration rates of

between 34% and 41%. In the middle of Europe, the increasing

energy demand for heating induced a share between 18.8% and

27.3%, depending on the contribution of electricity to heating

requirements. On the other hand, the major contribution of elec-

tric heating in France, Finland and Sweden was responsible for the

30% to 43.7% share observed in 1997.
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consumption per capita was in the two northern countries,

Sweden and Finland, where electrical heating based on low-cost

electricity generated by hydro plays a major role. The exception

was Luxembourg, where the recent development of electric arc

furnaces boosted consumption.

Electricity significantly increased its market shares both in industrial

and tertiary-domestic markets…

The share of electricity in final demand increased significantly. In

industry it grew at the European level from 23.4% in 1985 to

26.2% in 1990 and 28.2% in 1997. In fact electricity gained sub-

stantial market share during the 1980's as a result of the restruc-

turing and modernisation of industrial processes and progressed

more slowly during the 1990's. The highest shares occurred in the

Nordic countries, Sweden and Finland, where electricity prices are

relatively low thanks to the major contribution of hydro. These are

Energy production in the European Union was equivalent to

53% of total requirements in 1997. Indigenous coal produc-

tion has declined steadily given high costs, cuts in state aids

and increased competition from lower-cost imports.

Conversely, oil and gas production has increased rapidly over

the past 20 years. Whilst North Sea oil output is reaching a

peak, with much smaller fields now being discovered, the

competitiveness of this offshore production has been main-

tained - despite weaker international oil prices - as a result of

considerable technological change. Gas production has pro-

ved much more buoyant and has partly satisfied the rapid

increase in gas demand, particularly in power generation. In

recent years, additions to nuclear capacity have slowed

because of public opposition and completion of reactor

construction programmes. Despite this, nuclear output has

risen given the substantial improvements in nuclear plant

operating performance. Of the renewable sources, the scope

for further large-scale hydro production is constrained by

geographical factors; biomass use is already significant in

some countries; and other sources, such as wind, are now gro-

wing rapidly – although from a low base. As for the future, it

is expected that coal output will continue to fall, and - on the

basis of present trends - that oil, gas and nuclear output will

decline progressively over the next 5-15 years, leading to a

steady increase in import dependence. Should new nuclear

investment prove financially or politically unattractive, the

only significant indigenous resource in the longer term will

be renewable sources. This explains the rise in R&D support

for these technologies, matched by growing market and poli-

cy interest in their more rapid deployment.

Main items

ELECTRICITY : CONSUMPTION PER INHABITANT

Kwh/inhabitant 1985 1990 1997 90/85 97/90
Annual Average Growth Rate

Austria 5555 6328 6774 2.6% 1.0%
Belgium 5697 6665 7967 3.2% 2.6%
Denmark 5769 6377 7009 2.0% 1.4%
Finland 11090 13028 14930 3.3% 2.0%
France 5769 6529 7384 2.5% 1.8%
Germany 6607 6777 6631 0.5% -0.3%
Greece 2864 3489 4332 4.0% 3.1%
Ireland 3313 4055 5410 4.1% 4.2%
Italy 3635 4370 4964 3.8% 1.8%
Luxembourg 11046 11871 13407 1.5% 1.8%
Netherland 4693 5418 6352 2.9% 2.3%
Portugal 2122 2866 3721 6.2% 3.8%
Spain 3238 3872 4631 3.6% 2.6%
Sweden 16157 16835 16540 0.8% -0.3%
United Kingdom 5204 5708 6107 1.9% 1.0%
European Union 5317 5914 6436 2.2% 1.2%

ELECTRICITY : FINAL DEMAND GROWTH RATE

Annual Average Growth Rate 1985-1990 1990-1997

Austria 3.1% 1.8%
Belgium 3.7% 3.1%
Denmark 2.9% 1.2%
Finland 4.0% 2.6%
France 3.6% 2.3%
Germany 1.0% 0.5%
Greece 3.6% 3.7%
Ireland 4.0% 5.0%
Italy 4.3% 2.1%
Luxembourg 1.7% 3.2%
Netherland 3.7% 2.9%
Portugal 6.2% 4.4%
Spain 4.1% 2.9%
Sweden 1.2% 0.5%
United Kingdom 2.5% 1.7%
European Union 2.7% 1.8%
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Nuclear accounted for most of the incremental production since

1990…

In 1997, electricity generation in the European Union reached

2422 TWh showing an average growth of 1.7% per year since

1990. The 1996 net export of about 1.6 TWh was replaced by a net

import of 7.8 TWh in 1997, explaining the limited growth of pro-

duction (0.5%) for that year. Despite a limited increase in generat-

ing capacity since 1990, coming partly from capacity extension in

existing units when replacing steam generators, nuclear produc-

tion showed the fastest growth (2.6% per year on average since

1990). Its contribution reached a little more than 35% of the total

electricity production in 1997 compared to only 30% in 1985 and

33% in 1990. The utilisation factor of nuclear units has been

increasing continuously over the past ten years to reach about

80% on average at the European level. Hydro and wind power

together increased their production by 2.2% per year on average

since 1990 to generate 13% of the total in 1997. Since 1990, wind

production has been multiplied by 10 but its contribution only

represented 0.3% of total production even though some

European countries are amongst the largest world contributors:

Germany and Denmark, for example. Thermal electricity produc-

tion showed a slower annual growth of 1.0% on average since

1990 with even a reduction by 0.4% in 1997, but still represented

about 51% of total electricity generation (54% in 1990). The short-

term evolution demonstrated that nuclear accounted for most

(about 50%) of the incremental production followed by thermal

(about 30%) and hydro (about 20%). In the near future, as the

prospects both for new nuclear capacity and for hydro are strong-

ly limited, incremental generation requirements will necessarily

be mainly covered by thermal units with all the energy and envi-

ronmental implications that this implies.

Since 1990 combined cycle units accounted for about 50% of new

investment…

In 1997, the installed capacity for electricity generation was about

556 GWe, of which 56% was thermal capacity, the remainder com-

prising almost equally nuclear power stations, and hydro and

wind power stations. Since 1990, after allowing for closure of

older plants, installed capacity has increased by 33 GWe, 50% of

this being added in the last two years. New capacity, excluding

repowering and conversion of existing units, represents about 57

GWe, of which: 9.4 GWe of nuclear units, 4.7 GWe for hydro power,

4 GWe for wind power, about 25 GWe of combined cycle units, 6.8

GWe of gas turbines and 3.2 GWe of internal combustion engines.

About 50% of combined cycle capacity was still located in the

United Kingdom but this technology is expanding in many other

Member States: the Netherlands (5.4 GWe installed in 1997), Italy

(2.5 GWe), Belgium (2.0 GWe), Spain (1.3 GWe) and Austria (1 GWe).

In addition, the increasing deregulation of electricity markets will

favour the use of gas in power generation, especially in combined

cycle units, as smaller companies entering the markets are looking

for shorter lead times, lower capital costs and higher efficiency

inducing lower fuel costs.

Increasing contribution of combined heat and power mainly in

Northern Europe…

The last decade was also marked by the development of com-

bined heat and power generation. In 1997, 11% of total electrici-

ty production was generated in combined heat and power units.

The major absolute contributors in the European Union, from

Eurelectric3 statistics, were Germany (59 TWh cogenerated),

Netherlands (41 TWh), Italy (40 TWh), the Finland (25 TWh) and the

United Kingdom (19 TWh). If compared with the total electricity
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ELECTRICITY SHARE IN FINAL CONSUMPTION

Industry Tertiary-Domestic

1985 1990 1997 1985 1990 1997

Austria 22.5% 27.2% 25.9% 19.1% 21.9% 24.8%
Belgium 20.8% 22.9% 25.1% 14.9% 19.3% 19.9%
Denmark 23.7% 26.8% 28.1% 18.7% 24.1% 25.2%
Finland 29.2% 31.7% 32.1% 25.2% 28.6% 32.1%
France 22.9% 26.8% 29.1% 21.3% 27.3% 30.0%
Germany 21.8% 25.0% 30.1% 16.9% 19.9% 20.3%
Greece 25.3% 26.5% 24.4% 26.8% 29.2% 33.6%
Ireland 17.4% 19.4% 30.6% 19.3% 20.4% 22.3%
Italy 25.3% 25.8% 28.4% 17.5% 20.8% 22.2%
Luxembourg 12.2% 13.1% 26.4% 17.8% 21.1% 22.1%
Netherland 17.7% 21.6% 25.2% 13.8% 17.2% 18.8%
Portugal 21.1% 25.4% 23.1% 21.8% 28.3% 34.1%
Spain 25.9% 27.5% 25.7% 27.4% 35.0% 40.8%
Sweden 35.5% 39.3% 36.6% 41.5% 48.3% 43.7%
United Kingdom 23.4% 25.3% 24.9% 22.0% 25.6% 27.3%
European Union23.4% 26.2% 28.2% 20.0% 24.1% 25.8%



production, the European leaders are Denmark (60% of electricity

cogenerated) followed by the Netherlands (50%), Finland (38%)

and Austria (26%). Cogeneration was sustained by district heating

networks, industrial on-site combined heat and power produc-

tion, and more recently by the rapid expansion of cogeneration in

buildings. The installed capacity in 1997 can be estimated at

about 60 GWe or 19% of total thermal capacity in the European

Union. The expected growth by 2000, about 15 GWe, will be help-

ful in improving the overall efficiency of the electricity sector and

limiting CO2 emissions. The Commission had taken an important

initiative in the field of cogeneration in its Communication on the

promotion of CHP, issued on 15 October 1997. Cogeneration has

been identified as a high priority measure to reduce CO2 emis-

sions and the Commission has proposed a doubling of its contri-

bution to electricity production in 2010. It has a key role in ensur-

ing the development of the internal market for energy, European

Union competitiveness and sustainable development through

the most efficient use of fossil fuels.

Since 1990 gas consumption grew by 9.7% per year on average, sub-

stituting about 33 Mtoe of solid fuels…

Concerning the fuel mix in thermal power stations, solid fuels

remain the major contributor (55% of total energy consumed in

1997 from 67% in 1990) even though their share decreased slight-

ly by 2.8% a year on average since 1990, with a maximum reduc-

tion by 7.1% in 1997. Both steam coal and lignite were declining

at the same rate. Oil consumption, slowly increasing over the peri-

od 1990-95, declined by 4.5% in 1996 and by 7.7% in 1997. Oil’s

contribution declined from 15.8% in 1990 to 14.2% in 1997. Italy

accounted for more than 60% of oil consumption in 1997 (50% in

1990). The progression of gas consumption has been very spec-

tacular since 1990. Its share in fuel inputs almost doubled in seven

years, growing from 13.5% in 1990 to 25.8% in 1997. Gas con-

sumption grew by 4.0% per year on average between 1985 and

1990 and by 9.7% since 1990. This evolution has even accelerated

with a global growth of 26% in the last two years. As the overall

fuel input has remained quite stable since 1990, this means that

about 33 Mtoe of solid fuels have been substituted by gas since

1990. Although the share of other sources (mainly urban and

industrial waste) remained small (about 4% of total input in 1996),

their consumption, constant over the period 1985-1990, increased

sharply after 1992 due to the development of incinerators in some

Member States. Replacement of old-fashioned units and the

development of new technologies such as combined cycles,

supercritical units and gas turbines, induced a continuous

improvement of thermal efficiency of the power sector. This aver-

age efficiency, 39.4% in 1997, has been increasing by 0.9% per

year on average since 1990. This improving rate accelerated in the

last two years reaching 1.2% in 1996 and 2.3% in 1997 as a conse-

quence of the impressive commissioning of combined cycle

plants in this period.

The United Kingdom, followed by Sweden and Finland, initiated lib-

eralisation of the electricity market… 

The opening of the European electricity markets through the EU

Directive in February 1999 except for Belgium, Greece and Ireland,

which due to technical problems, were allowed a delay, was the

first stage of a three-part process to liberalisation, with competi-

tion being extended to at least 28% of the market in 2000 and

33% by 2003. The first stage corresponds to an average con-

sumption threshold of 40 GWh, falling to 20 GWh by the second

stage and 9 GWh by 2003. Led by the United Kingdom, several

European countries have opened their markets more quickly than

required, introducing important electricity reforms. To varying

degrees these reforms have reduced government oversight and

increased the role of market forces in balancing electricity supply

and demand. The United Kingdom first began to privatise its elec-

tricity industry in 1990 and completed the final phase of privatisa-

tion in 1996. Behind the United Kingdom's effort at electricity

reform was the belief that the industry could be made more com-

petitive through deregulation and privatisation. Sweden and

Norway also operate a joint electricity pool and Finland was

scheduled to join the pool in early 1998.

The Directive introduces full competition in generation, with any

producer able to build new plants and generate anywhere in the

European Union from February 1999. There are two options for
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constructing new generation capacity: an authorisation system or

a tendering system. Under the authorisation approach, any com-

pany may build a generation facility providing that it complies

with the host state’s planning and energy supply criteria. This sys-

tem has been more popular and is more transparent than the ten-

dering system, whereby an independent organisation compiles

an inventory and the capacity is allocated by a tendering process.

The Directive allows three alternative methods of access to trans-

mission and distribution lines: regulated third party access; nego-

tiated third party access; or the single buyer model. Most coun-

tries have opted for regulated or negotiated third party access.

With regulated third party access, published tariffs are fixed and

applied to all network users. This is the most transparent system

and the one that will be most effective in stimulating competition.

REFINERY SECTOR

Closure of crude oil distillation capacity increased utilisation rate to

92%…

Total crude oil distillation capacity as reported by Member States

for 1997 was 639 million ton/year. The closure during 1997 of

three refineries in Denmark (2.9 million ton/year), Germany (5 mil-

lion ton/year) and the United Kingdom (5.6 million ton/year)

caused a fall of total European capacity for atmospheric distilla-

tion. This loss was, to a certain extent, compensated by the com-

missioning of the new capacity: the Leuna refinery in Germany

(8.7 millions ton/year) and in Ireland (+0.2 million ton/year). This

limited the total fall to about 5 million ton/year. In 1997, the utili-

sation rate continued to increase to reach 92% (91% in 1996) and

followed the more or less steady rise in utilisation observed since

1985 when utilisation was only 63%. This increase reflects the pro-

gramme of crude distillation capacity reductions undertaken by

many refiners over the period, but also better economic condi-

tions, notably increasing margins and moderate crude prices.

Conversion capacity amounted to 207 million ton per year,

expressed in terms of catalytic cracking equivalent, up 42% com-

pared to 1985. Since 1995, in the European Union as a whole, vis-

breaking and thermal cracking units were diminishing respective-

ly by 8% and 11%. On the other hand, hydrocracking capacity

increased by 25% in the last three years. Total conversion capaci-

ty accounted for about 32% of distillation capacity. This strong

growth in conversion capacity since 1985 reflected the industry’s

expectations at the time concerning future gasoline demand

growth and increasingly heavy crude supply slate. These expecta-

tions were justified up until the early 1990s when gasoline growth

flattened and the crude slate started to lighten.

Desulphurisation capacity increased with improved quality of

fuels…

The Community obligation to market, as from 1 October 1996,

diesel fuel at 0.05% sulphur, led European refiners to increase the

capacity of middle distillate desulphurisation by improving exist-

ing, or installing new, capacity. Thus in 1997 the Community

capacity for gasoil desulphurisation reached 178 million ton/year,

accounting for approximately 78% of the production both of

diesel and heating gasoil by EU refineries. Desulphurisation units

for other products accounted for 111 million ton/year in 1997. In

the near future new investment will be required to permit a fur-

ther reduction of sulphur content of gasoline and diesel at the

horizon 2000 and 2005, and, on the other hand, the expected

reduction of sulphur content of fuel oil and heating gasoil over

the next decade.

Following the new European regulation on gasoline specifica-

tions, notably the limitation of benzene and other aromatics at the

horizon 2000 and 2005, capacities to improve the octane index

are increasing. This particularly affects isomerisation, alkylation

and oxygenate compounds (MTBE, ETBE) units. The capacity of

these units increased by 77% in 1997.

The Auto Oil programme, a common framework to reflect on EU

energy policies in the oil sector….

The Auto Oil Programme was established in 1993 to elaborate a

set of Air Quality Standards, derived from the World Health

Organisation, and examine a range of possible methods to find

the most cost effective way of achieving the required improve-

ments in air quality. The parties in this research were the

Commission, the Refining Industry via their trade organisation

Europia, and the Car Industry, via their trade organisation ACEA.

When the first phase of the programme was completed the

Commission then reviewed the findings and proposed, in June

1996, two Directives, one on car emissions and one on fuel quali-

ty. The estimated cost to the Refining Industry of the changes

required to produce the new specifications was estimated at

some 765 million EUR per year, or discounted at 7%, some 8 billion

EUR. The scope of the second phase was widened to explicitly

include stationary emission sources, alternative fuels such as the

electric car and other non technical measures such as road traffic

policies, road pricing, traffic management… It also involves more

actors: Member States are now actively involved as are Non-

Governmental Organisations (NGOs).
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GROSS INLAND CONSUMPTION

Share of natural gas in gross inland consumption reached 21.5% in

1997 against only 16.9% in 1990…

The gross inland energy consumption of the European Union

(1406 Mtoe in 1997) increased slightly by 1.0% over the period

1990-97, notwithstanding a relative stabilisation between 1990-

94 as a consequence of the 92-93 economic recession and a limit-

ed decline by 0.3% in 1997 due to weather conditions. As already

explained, the comparison between 1990 and 1997 was of partic-

ular interest as these two reference years presented similar weath-

er conditions for Europe as a whole. Over this period gross inland

consumption increased rather slower than GDP, presenting an

implicit elasticity of about 0.62. The pattern of energy consump-

tion, which changed slowly over the period 1985-1990, has been

significantly modified since then. Since 1990 solid fuels showed a

continuous decrease by about 4.3% per year on average, resulting

from a 34 Mtoe consumption reduction by final users, a 33 Mtoe

reduction by power generation and a 13 Mtoe reduction by the

energy branch. Their share in gross inland consumption was

therefore reduced from 25.6% in 1985 to 22.9% in 1990 and only

15.8% in 1997. Oil products, driven by increasing consumption for

transportation, showed an average yearly increase of 1.1% since

1990, signifying a stabilisation of their share at about 41.5%. The

growth of natural gas consumption has been accelerating contin-

uously to reach 8% in 1995 and an even larger increase in 1996 at

about 11%. But weather conditions induced a reduction of 1.1%

in 1997. Its share grew to 21.5% in 1997 against only 16.9% in

1990. The other sources of energy, including nuclear, hydro, wind,

net imports of electricity and other energy sources, increased

steadily from 17.3% of total gross inland consumption in 1985 to

18.7% in 1990 and 21% in 1996. The major increases from these

non-fossil sources were in nuclear energy and, more recently, wind

power and biomass use.

Since 1990 differences in gross inland consumption growth rates by

Member States can only be explained by an in-depth analysis of indi-

vidual energy situation…

When looking at their energy consumption over the period 1990-

97, a large majority of Member States presented a yearly average

growth of between 1% and 2.2%. The fast growers in primary

energy demand with annual rates above 2.2% over the period are

Portugal, Ireland, Spain, Denmark and Greece. But this observa-

tion must be correlated with the fact that GDP growth was higher

in these countries than the European average, especially in the

case of Ireland. Those with very modest growth, below 1%, are

limited to the United Kingdom, Luxembourg and Germany; these

last two even reducing their consumption for specific reasons.

The German situation is relatively atypical with a continuous slow

decrease by about 0.2% of gross inland consumption since 1985

as a result of the restructuring of the economy with the reunifica-

tion of the new Länder and a continuous effort to promote the

rational use of energy. The case of Luxembourg was more typical

as it benefited from the conversion of its main industry, iron and

steel, to a less energy consuming process; the electric arc furnace,

combined with the fact that the major part of electricity was until

now imported. Since 1990 the gross inland energy intensity ver-

sus GDP varied widely between Member States, from a minimum

of -0.25 in Germany to a maximum of 2.44 in Finland. The bulk of

Member States fell between 0.38 and 1.25 with only four countries

overshooting this upper limit: Spain (1.39), Belgium (1.47),

Portugal (1.55) and Finland (2.44). Only an in-depth analysis of the

energy situation by Member State can explain these major differ-

ences.

Transport fuels and petrochemical feedstock accounted for 63% of

total oil consumption in 1997…

Total oil demand has steadily increased by 1.1% yearly since

1990. The consumption growth reached 34 Mtoe in the transport

sector of a total of about 50 Mtoe, excluding statistical differences,

and 16 Mtoe for non-energy uses. Other changes were more mar-

ginal with the energy branch compensating for the reduction

which occurred in the power generation sector. Consequently,

consumption of heating gas oil remained quite stable over the

period 1990-1997. This means also that the European oil market is

becoming increasingly captive with specific markets (transport

and petrochemistry) reaching 63% of total oil demand in 1997. Oil

is also losing market share to natural gas and electricity in many

industrial energy uses and also on the heating market in the ter-

tiary-domestic sector.

Solid Oil Natural Total
Fuels Gas

Austria 7.0% 6.8% -1.9% 4.4%
Belgium 20.1% 4.7% 10.7% 6.4%
Denmark -16.7% -0.4% 4.2% -3.7%
Finland -55.4% 20.3% 0.0% 0.6%
France -2.8% 5.1% 6.4% 1.5%
Germany -0.8% 1.3% -0.3% -0.3%
Greece 3.6% -2.5% 182.8% 0.6%
Ireland -1.1% 13.6% -0.2% 6.8%
Italy 0.4% -1.5% 0.4% -0.6%
Luxembourg -65.4% 3.4% 0.7% -3.0%
Netherlands -2.0% 5.3% -0.3% 1.8%
Portugal -17.7% 12.1% 704.5% 7.5%
Spain -5.5% 6.8% 2.7% 4.4%
Sweden 16.8% -1.5% 3.5% 2.2%
United Kingdom -1.1% 8.7% 4.0% 4.3%
European Union -2.1% 3.8% 2.5% 1.8%

GROSS INLAND CONSUMPTION GROWTH IN 1998
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Mtoe 1985 1990 1995 1997 90/85 95/90 97/95 97/90 1985 1990 1995 1997 

Annual % change Share in %

Austria 23.7 25.6 26.3 28.4 1.6% 0.5% 3.9% 1.4% 1.9% 2.0% 1.9% 2.0%
of which Solids 4.0 4.2 3.2 3.6 1.0% -5.0% 5.3% -2.2% 1.3% 1.4% 1.4% 1.6%

Oil 9.6 10.5 10.9 11.7 1.8% 0.6% 3.8% 1.5% 1.9% 1.9% 1.9% 2.0%
Natural Gas 4.6 5.2 6.3 6.5 2.6% 3.9% 1.6% 3.2% 2.3% 2.4% 2.3% 2.2%

Belgium 43.8 47.3 50.5 55.1 1.5% 1.3% 4.5% 2.2% 3.5% 3.6% 3.7% 3.9%
of which Solids 9.9 10.2 8.6 8.4 0.7% -3.5% -1.1% -2.9% 3.1% 3.4% 3.6% 3.8%

Oil 17.3 17.7 19.8 22.5 0.4% 2.2% 6.5% 3.4% 3.4% 3.3% 3.4% 3.8%
Natural Gas 7.3 8.2 10.6 11.3 2.2% 5.4% 3.0% 4.7% 3.7% 3.7% 3.9% 3.7%

Denmark 19.6 18.2 20.6 21.6 -1.5% 2.5% 2.4% 2.5% 1.6% 1.4% 1.5% 1.5%
of which Solids 7.4 6.1 6.4 6.7 -3.7% 1.1% 1.6% 1.2% 2.3% 2.0% 2.7% 3.0%

Oil 10.7 8.6 9.6 10.0 -4.3% 2.3% 2.1% 2.2% 2.1% 1.6% 1.7% 1.7%
Natural Gas 0.6 1.8 3.1 3.9 25.8% 11.8% 11.2% 11.7% 0.3% 0.8% 1.1% 1.3%

Finland 26.8 28.5 28.9 33.2 1.2% 0.3% 7.1% 2.2% 2.2% 2.2% 2.1% 2.4%
of which Solids 5.0 5.1 6.0 7.3 0.4% 3.4% 10.2% 5.3% 1.6% 1.7% 2.5% 3.3%

Oil 10.2 9.9 8.3 10.0 -0.6% -3.5% 9.5% 0.1% 2.0% 1.8% 1.4% 1.7%
Natural Gas 0.8 2.3 2.8 2.9 23.1% 4.7% 1.2% 3.7% 0.4% 1.0% 1.0% 1.0%

France 202.4 219.2 234.5 242.5 1.6% 1.4% 1.7% 1.5% 16.3% 16.7% 17.2% 17.2%
of which Solids 24.4 20.0 15.3 14.6 -3.9% -5.2% -2.4% -4.4% 7.7% 6.6% 6.4% 6.6%

Oil 83.9 87.7 85.2 87.4 0.9% -0.6% 1.3% 0.0% 16.4% 16.1% 14.8% 14.9%
Natural Gas 24.2 24.6 29.0 31.3 0.3% 3.3% 4.0% 3.5% 12.2% 11.1% 10.6% 10.4%

Germany 359.6 354.0 336.2 343.5 -0.3% -1.0% 1.1% -0.4% 29.0% 26.9% 24.7% 24.4%
of which Solids 148.0 131.5 92.2 86.7 -2.3% -6.9% -3.0% -5.8% 46.8% 43.7% 38.8% 39.1%

Oil 121.3 124.0 133.6 137.1 0.4% 1.5% 1.3% 1.4% 23.7% 22.8% 23.2% 23.3%
Natural Gas 49.6 55.0 66.4 71.1 2.1% 3.8% 3.5% 3.7% 25.0% 24.8% 24.3% 23.6%

Greece 18.3 22.2 24.1 25.6 3.9% 1.6% 3.0% 2.0% 1.5% 1.7% 1.8% 1.8%
of which Solids 6.1 8.1 8.8 8.8 5.9% 1.7% 0.2% 1.2% 1.9% 2.7% 3.7% 4.0%

Oil 11.0 12.8 14.0 15.1 3.1% 1.7% 3.9% 2.3% 2.2% 2.4% 2.4% 2.6%
Natural Gas 0.1 0.1 0.0 0.2 14.0% -20.4% 97.4% 3.1% 0.0% 0.1% 0.0% 0.1%

Ireland 8.8 10.2 11.1 12.3 2.9% 1.7% 5.4% 2.7% 0.7% 0.8% 0.8% 0.9%
of which Solids 2.6 3.5 2.9 2.9 6.5% -3.9% -0.6% -2.9% 0.8% 1.2% 1.2% 1.3%

Oil 4.1 4.6 5.6 6.4 2.1% 4.1% 7.2% 4.9% 0.8% 0.8% 1.0% 1.1%
Natural Gas 1.9 1.9 2.3 2.8 -0.5% 4.3% 9.0% 5.6% 1.0% 0.9% 0.9% 0.9%

Italy 136.1 154.8 162.7 168.1 2.6% 1.0% 1.6% 1.2% 11.0% 11.8% 11.9% 11.9%
of which Solids 15.2 14.6 12.3 11.2 -0.7% -3.4% -4.6% -3.7% 4.8% 4.9% 5.2% 5.1%

Oil 81.0 89.8 93.4 92.7 2.1% 0.8% -0.4% 0.4% 15.8% 16.5% 16.2% 15.8%
Natural Gas 27.2 39.0 44.7 47.5 7.5% 2.7% 3.1% 2.8% 13.7% 17.6% 16.3% 15.7%

Luxembourg 3.1 3.6 3.3 3.4 2.5% -1.2% 0.2% -0.8% 0.3% 0.3% 0.2% 0.2%
of which Solids 1.4 1.1 0.5 0.3 -4.5% -14.6% -22.1% -16.8% 0.4% 0.4% 0.2% 0.1%

Oil 1.1 1.6 1.8 1.9 8.8% 2.1% 3.7% 2.6% 0.2% 0.3% 0.3% 0.3%
Natural Gas 0.3 0.4 0.6 0.6 7.2% 5.3% 6.0% 5.5% 0.2% 0.2% 0.2% 0.2%

Netherlands 61.5 66.9 73.4 74.9 1.7% 1.9% 1.0% 1.6% 5.0% 5.1% 5.4% 5.3%
of which Solids 6.6 9.1 9.1 9.1 6.7% -0.1% 0.2% 0.0% 2.1% 3.0% 3.8% 4.1%

Oil 20.4 24.4 27.2 27.3 3.7% 2.2% 0.2% 1.6% 4.0% 4.5% 4.7% 4.6%
Natural Gas 32.3 30.8 34.1 35.3 -1.0% 2.0% 1.8% 2.0% 16.3% 13.9% 12.5% 11.7%

Portugal 12.4 16.9 19.8 21.3 6.4% 3.2% 3.8% 3.4% 1.0% 1.3% 1.5% 1.5%
of which Solids 0.7 2.6 3.5 3.5 31.2% 6.3% 0.0% 4.4% 0.2% 0.9% 1.5% 1.6%

Oil 8.4 11.6 13.4 13.9 6.7% 3.0% 1.6% 2.6% 1.6% 2.1% 2.3% 2.4%
Natural Gas 0.0 0.0 0.0 0.1 - - - - 0.0% 0.0% 0.0% 0.0%

Spain 73.9 89.1 102.3 105.9 3.8% 2.8% 1.8% 2.5% 6.0% 6.8% 7.5% 7.5%
of which Solids 19.5 18.9 19.5 18.5 -0.6% 0.6% -2.7% -0.4% 6.2% 6.3% 8.2% 8.3%

Oil 38.3 45.5 54.6 56.1 3.5% 3.7% 1.4% 3.0% 7.5% 8.4% 9.5% 9.5%
Natural Gas 2.4 5.0 7.7 11.3 16.1% 9.2% 21.0% 12.5% 1.2% 2.2% 2.8% 3.7%

Sweden 46.9 46.9 49.9 50.2 0.0% 1.2% 0.3% 1.0% 3.8% 3.6% 3.7% 3.6%
of which Solids 2.8 2.7 2.9 2.5 -0.5% 1.2% -7.7% -1.4% 0.9% 0.9% 1.2% 1.1%

Oil 17.6 14.5 15.7 15.8 -3.8% 1.6% 0.3% 1.2% 3.4% 2.7% 2.7% 2.7%
Natural Gas 0.1 0.5 0.7 0.7 47.8% 5.0% 3.2% 4.5% 0.0% 0.2% 0.2% 0.2%

United Kingdom 203.7 210.9 219.2 221.0 0.7% 0.8% 0.4% 0.7% 16.4% 16.0% 16.1% 15.7%
of which Solids 62.8 63.3 46.6 37.9 0.2% -5.9% -9.8% -7.1% 19.9% 21.0% 19.6% 17.1%

Oil 77.4 81.7 83.0 80.0 1.1% 0.3% -1.8% -0.3% 15.1% 15.0% 14.4% 13.6%
Natural Gas 46.6 47.2 65.0 76.4 0.2% 6.6% 8.4% 7.1% 23.6% 21.3% 23.8% 25.3%

European Union 1240.8 1314.2 1362.6 1406.9 1.2% 0.7% 1.6% 1.0% 100.0% 100.0% 100.0% 100.0%
of which Solids 316.2 301.2 237.8 221.8 -1.0% -4.6% -3.4% -4.3% 100.0% 100.0% 100.0% 100.0%

Oil 512.3 545.1 576.0 587.8 1.2% 1.1% 1.0% 1.1% 100.0% 100.0% 100.0% 100.0%
Natural Gas 198.0 222.1 273.4 301.9 2.3% 4.2% 5.1% 4.5% 100.0% 100.0% 100.0% 100.0%

GROSS INLAND CONSUMPTION
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Natural gas, the fuel of the 90's, showed a continuous acceleration of

its growth rate since 1990…

Primary consumption of natural gas increased by about 4.5%

per year since 1990, demonstrating continuous growth. Increases

were spectacular in the three main markets: the power sector

(+91% or +33 Mtoe), tertiary-domestic market (+31% or +30

Mtoe) and industry (+17% or +11 Mtoe). In the last three years

natural gas demand grew the fastest among the primary fossil

fuels and in almost all Member States - even in the Netherlands

where the gas market was already saturated for a long time.

Some mature markets, Denmark, Austria, Ireland and the United

Kingdom, also demonstrated very high growth rates, largely

above 8% per annum.

Resource availability, government energy policy and infrastruc-

ture development all favour increased use of natural gas.

Environmental policy also encourages gas use. Natural gas prices

have been competitive at the same time as requirements for fit-

ting coal-fired or oil-fired generators with pollution control equip-

ment have increased the costs associated with continued coal

use. Privatisation of the electricity sector and the ensuing, wide-

spread development of independent power plants are further

examples of how policy can encourage expanded gas use.

Growth in natural gas demand is being accompanied by consid-

erable activity in gas infrastructure, which will enable customers

to diversify suppliers and gas supply contracts. This will be espe-

cially in the context of gas market liberalisation which will

increase gas to gas competition.

In-depth restructuring in producing countries reduced solid con-

sumption since 1990 by 26%…

The use of solid fuels decreased in most of the Member States

and sectors over the period 1990-97. The slow-down was particu-

larly noticeable in France, Germany and the United Kingdom. All

three are historically identified as mining countries and absorbed

about 75% of total European consumption in 1985 and still 71.3%

in 1990. The in-depth restructuring of the mining industry has

suppressed protected markets in these countries and opened the

door for competition with gas and oil products. As a conse-

quence, the reduction of consumption has reached 35% in these

three countries since 1990 and, in 1997, their share was limited to

62.7% of total European consumption. On the contrary, since

1990, coal consumption slightly increased in Denmark, Finland,

Greece and Portugal with growth mainly located in the power

sector. All over the European Union, the consumption of solid

fuels is increasingly concentrated in power generation whose

share increased from 54% in 1985 to 60% in 1990 and to about

67% in 1997.

Renewable energy sources, supported by the Altener EU programme,

increased by 5.1% per year since 1990…

Other fuels increased regularly by 2.8% per year since 1985.

Before 1990, the major growth was provided by nuclear support-

ed by a rapid extension of its capacity. Since 1990, limited nuclear

investments have been compensated by increasing capacity utili-

sation rates of existing units. Although the contribution of hydro

fluctuated marginally over this period depending on rainfall, other

renewable energy sources have increased substantially since

1990. This can be considered a result of the Altener programme,

sustained by the Commission to promote all forms of renewable

energy. The major growth, 5.1% per year on average over the peri-

od 1990-1997, concerned biomass of which the two main mar-

kets, power generation and direct use in tertiary-domestic sector,

are increasing.

INDIGENOUS PRODUCTION

Indigenous production peaked at 763 Mtoe in 1996 and declined

slowly in 1997…

Domestic production of primary energy in the European Union

as a whole declined by 0.3% in 1997 after the peak registered in

1996. After a continuous decrease between 1986 and 1992, pro-

duction rebounded sharply demonstrating an accelerating

growth rate: 2.1% in 1994, 2.5% in 1995 and 3.7% in 1996. Solid

fuels, which were declining faster and faster until 1995 with a

reduction of about 34% since 1990, progressively reduced their

slowdown in the last two years. The production both of steam

coal and lignite fell at similar rates since 1985, by 45% and 50%

respectively. Oil production, marked by a significant decline

between 1985 and 1990, showed an annual increase of 6.4%

between 1990 and 1995, driven by the application of more effi-

cient and economical methods for offshore exploitation and

reached a new peak in 1995. Since then, the production has

remained stable. Despite a period of low oil prices, reduced costs

have made small field development profitable. The use of floating

platforms instead of fixed steel ones is an example of this cost

reduction exercise. Consequently, satellite developments from

existing fields have been a significant contributor to enlarged

European production in the North Sea. At the same time, a declin-

ing size of reserves necessary for fields to be developed has been

observed. Whereas fields once required at least 100 million bar-

rels of reserves in order to be developed, now fields with reserves

of as little as 10 million barrels are being exploited. Natural gas

and nuclear energy became the main energy sources in Europe

(23.9% and 27.9% of total primary production respectively), with a

continuous increase of 4.6% and 2.3% per year respectively over
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the period 1990-1997. The recent increase in natural gas produc-

tion was really impressive with a progress of 4.4% in 1995 and

13.2% in 1996. This trend was mainly sustained by the United

Kingdom, the largest European gas producer in 1996, which dou-

bled its production since 1990; and by the Netherlands, which

played the role of swing producer with their major Groningen gas

field, characterised by very low production costs. In 1997, con-

fronted with declining European demand due to warmer weather

conditions, the Netherlands played perfectly this role by reducing

gas production by about 12%. Although they reduced their

inland deliveries by 5.7% they mainly diminished their export

deliveries to other European countries by 18.2%. For its part,

nuclear was also performing well, with production increasing in

the last two years by 2.3% on average even though capacity

growth reached only 0.9% on average. This implied increasing

reactor utilisation rates, which now exceed 80% for the European

Union as a whole, one of the best performances in the world.

Increasing contribution of renewable energy reached about 6% of

gross inland consumption…

In 1997, considering the spectacular jump by 12% that must still

be statistically confirmed, the contribution of renewable energy

sources represented 10.8% of the total primary energy produc-

tion and 5.8% of gross inland consumption respectively.

Hydroelectricity and wind energy output has remained quite sta-

ble since 1995, representing only 2.8% of primary production.

Increasing production from wind power compensated for a rela-

tive slowdown of hydro production linked to the poor hydraulic

conditions in the last few years. Geothermal energy remained

globally marginal but the prospects for the near future were

favourable with the Italian production expected to almost double.

Finally, biomass - whose use grew both for power generation

mainly in the northern countries and for direct use mainly in the

domestic sector - showed an accelerating progression since 1990

to reach 7% of total primary production in 1997. The situation

varies widely from Member State to Member State. Renewable

energy sources are mainly used in Sweden, Austria, Finland and

Portugal with a national share of gross inland consumption rang-

ing between 16% to 27%. They are also used significantly in

Denmark, Italy, France, Spain, and Greece, with a share of between

5% and 8%. Its use remained almost negligible in the other

Member States.

Real economic potential now exists for renewables energy sources…

Current trends show that considerable technological progress

related to renewable energy technologies has been achieved over

recent years. Costs are rapidly falling and many renewables, under

the right conditions, have reached or are approaching economic

viability. The first signs of large-scale implementation are also

appearing in wind energy and solar thermal collectors. Some

technologies, in particular biomass, small hydro and wind, are cur-

rently competitive and economically viable in particular com-

pared to other decentralised applications. Although comparative

costs for many renewables are becoming less disadvantageous, in

certain cases quite markedly, their use is still hampered in many

situations by higher initial investment costs compared with con-

ventional fuel cycles.

As a first step towards a strategy for renewable energy, the

Commission adopted a White Paper for a Community Strategy

and Action Plan (Com(97) 599 final). This strategy and action plan

are directed towards the goal of achieving a 12% penetration of
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Shares of Renewable Energy Sources in Gross Inland Consuption - 1997
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Ktoe Hydro Wind Solar Geoth Biomass Other Total Contribution 
of Renewable

Production = Gross Inland Consumption
Austria 3094 0 0 0 3508 0 6602 23,3%
Belgium 26 1 1 2 623 105 758 1,4%
Denmark 2 166 7 1 1541 0 1717 8,0%
Finland 1053 1 0 0 5698 172 6924 20,9%
France 5399 0 16 131 10473 0 16020 6,6%
Germany 1492 261 68 10 5903 0 7734 2,3%
Greece 334 3 114 2 911 0 1364 5,3%
Ireland 58 4 0 0 162 0 225 1,8%
Italy 3577 10 7 2611 6722 428 13355 7,9%
Luxembourg 7 0 0 0 40 0 47 1,4%
Netherlands 8 41 5 0 1438 0 1492 2,0%
Portugal 1127 3 16 45 2406 0 3597 16,9%
Spain 2975 31 25 7 3788 0 6827 6,4%
Sweden 5935 18 4 0 7458 0 13416 26,7%
United Kingdom 355 57 6 1 1638 0 2057 0,9%
European Union 25442 598 271 2810 52309 705 82134 5,8%

Inputs to Power Generation Production
Austria 3094 0 0 0 772 0 3866 48,9%
Belgium 26 1 0 0 367 105 499 2,7%
Denmark 2 166 0 0 991 0 1159 11,5%
Finland 1053 1 0 0 1350 172 2577 17,6%
France 5399 0 0 0 1159 0 6558 6,1%
Germany 1492 261 0 0 1767 0 3520 2,9%
Greece 334 3 0 0 0 0 337 3,5%
Ireland 58 4 0 0 22 0 84 1,9%
Italy 3577 10 0 2398 328 428 6741 14,3%
Luxembourg 7 0 0 0 23 0 30 29,1%
Netherlands 8 41 0 0 1047 0 1096 6,0%
Portugal 1127 3 0 45 153 0 1328 23,3%
Spain 2975 31 0 0 562 0 3568 9,4%
Sweden 5935 18 0 0 2272 0 8225 30,4%
United Kingdom 355 57 0 0 847 0 1259 1,7%
European Union 25442 598 0 2443 11661 705 40849 9,7%

Final Energy Consumption
Austria 0 0 0 0 2736 0 2736 12,5%
Belgium 0 0 1 2 255 0 258 0,7%
Denmark 0 0 7 1 550 0 558 3,7%
Finland 0 0 0 0 4348 0 4348 18,9%
France 0 0 16 131 9314 0 9462 6,4%
Germany 0 0 68 10 4136 0 4214 1,9%
Greece 0 0 114 2 911 0 1027 6,0%
Ireland 0 0 0 0 141 0 141 1,6%
Italy 0 0 7 213 6394 0 6614 5,4%
Luxembourg 0 0 0 0 17 0 17 0,5%
Netherlands 0 0 5 0 390 0 396 0,8%
Portugal 0 0 16 0 2252 0 2269 15,2%
Spain 0 0 25 7 3226 0 3258 4,8%
Sweden 0 0 4 0 5186 0 5191 15,5%
United Kingdom 0 0 6 1 791 0 798 0,5%
European Union 0 0 271 367 40648 0 41285 4,4%

RENEWABLE ENERGY SOURCES IN 1997

renewables in the European Union by 2010, an ambitious but real-

istic approach. This overall target of doubling the share of renew-

ables could be an important instrument for attaining CO2 emis-

sions reduction, decreasing energy dependence, developing

national industries and creating jobs.
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COMPETITIVENESS

Energy intensity improved by 0.6% per year between 1990 and 1997,

with similar weather conditions…

The European Union continuously improved its overall energy

intensity (as measured by energy use per unit of GDP) over the

period 1985-1997 (-1.8% per year between 1985 and 1990 and -

0.6% annually between 1990 and 1997). As already mentioned,

the comparison between 1990 and 1997 is of particular interest as

these two years were characterised by similar weather conditions.

On the contrary, the degree-days were 32% higher in 1985 than in

1990, meaning that the energy intensity improvement over that

period was heavily influenced by the significant reduction of heat-

ing requirements in 1990 compared to 1985. This energy intensi-

ty indicator is the result of different developments in the main

consuming sectors, including power generation. Indeed, intensity

improvements in industry since 1990 (-1.7% per year on average)

and power generation (-0.6% per year on average) were the main

drivers in reducing the overall energy intensity. The performance

of industry is particularly surprising as it had already made major

contributions during the 1980’s as a result of the restructuring

from energy-intensive industry to small and medium companies

characterised by higher added-value and less energy content.

This phenomenon has continued in the present decade but to a

lesser extent. But faced with a competitive global economy,

industrialists were optimising these processes and consequently

reducing their specific energy consumption, even in the context

of lower energy prices. Technological improvements are increas-

ingly becoming the driving force for energy savings in industry.

This observation applies just as well to the power sector which,

despite a continuous increase in its output, succeeded in improv-

ing its energy intensity since 1990, thanks to spectacular efficien-

cy gains. These must be linked to the technological improvement

of conventional units (supercritical units…), the emergence of

combined cycle and continuous development of combined heat

and power production. It must be underlined that the major

improvements occurred in relatively centralised sectors where

competitiveness was playing a major role.

Energy intensity associated with individual activities (heating, trans-

port…) do not participate in the overall improvement…

On the other hand, the energy intensity of the tertiary-domestic

sector remained stable between 1990 and 1997. This means that

the increasing commercial and services floor area and the grow-

ing number of households (as the average family size was declin-

ing), combined with the reduction of incentives to use energy

rationally, together absorbed all the gains provided by technolog-

ical improvements (computer optimised building services, high

efficiency boilers, improved characteristics of new buildings,

reduction in the specific consumption of all electrical appli-

ances…). In many cases, returns on energy savings investment

became too low to incentivise decisions by a large number of indi-

vidual consumers. The conclusion is a little different for the trans-

port sector. Although energy intensity still increased by 0.3% per

year on average in the period 1990-97, the first signs of stabilisa-

COMPETITIVENESS: Recent evolution (1985-1997)

• Energy intensity improved by 0.6% per year between 1990 and 1997, with similar weather conditions
• Energy intensity associated with individual activities (heating, transport…) do not participate in the overall 

improvement
• Geographical variations between Member States
• Gas consumption per capita increased by 33% at European level since 1990
• European energy prices are not competitive compared to United States and non-OECD region

Energy costs within the European Union remain high compa-

red with those faced by most international trading competi-

tors. Liberalisation of electricity and gas markets is intended

to exert downward pressure on prices, as is increasing use of

imported coal. A rising share of oil is consumed in the trans-

port sector in which duties and taxes account for a growing

proportion of final product prices, especially for road trans-

port fuels. Energy intensity continues to decline, though at a

somewhat lower rate over recent years given reduced market

incentives and lower levels of investment. The scope for ener-

gy efficiency improvements remains large, driven by techno-

logical change and the replacement of existing, less-efficient,

energy-using equipment.

Main items
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tion appeared in 1993. This resulted in a reduction in intensity of

0.8% per year on average over the period 1993-1997. This

occurred despite an increase in goods transport (about 3% per

year on average) which coincided with a stabilisation of the road

contribution and, on the other hand, a growth of passenger traffic

(about 2.1% per year on average). The number of passenger cars

also stabilised. In the absence of statistical information by use

(goods transport vs. passenger transport), the improvement can

be associated in a first approximation to the improved efficiency

of new vehicles, in particular passenger cars, and better manage-

ment of traffic flows. This apparent structural modification will

require more in-depth analysis to fully understand the future con-

tribution of transport to final energy consumption and, in particu-

lar, its possible impact on CO2 emissions.

Geographical variations between Member States…

Between 1990 and 1997, which have the advantage of offering

comparable climatic conditions at the European level, (very warm

weather), seven Members located at the extreme north (Denmark,

Finland and Sweden) and the extreme south of Europe (Greece,

Portugal, Spain and Italy) showed increasing or stable energy

intensity. As already mentioned, this evolution is the result for the

southern countries of higher economic growth mainly based on a

strong industrialisation and improved living standards. For the

northern part of Europe it can be attributed to colder weather, the

variation of weather conditions not being uniform throughout

the whole European Union. At the same time, Member States

located in the middle of Europe, with the exception of Belgium,

improved their energy intensity. Luxembourg, helped by the con-

version of its steel industry to electric arc furnaces, Ireland sus-

tained by a strong industrial growth oriented to high added value

industries, and Germany assisted by the restructuring of the new

Länder, are the best performers in both the short and long term.

Gas consumption per capita increased by 33% at European level

since 1990…

Considering the differences in living standards and space heating

requirements (where geography is the key element), Portugal had

the lowest energy consumption per capita in 1997 with 2.14

toe/inhabitant; while Finland had the highest with 6.45 toe/inhab-

itant, or three times as much. This was excluding Luxembourg

whose value is not representative due to the weight of the iron

and steel industry in this small country and the importance of

motor fuel purchases by drivers from neighbouring Member

States. Over the period 1990-97, the energy consumption per

capita was increasing in all Member States, with the exception of

Germany and Luxembourg. The European average growth

reached 0.6% per year. Portugal has been increasing its per capi-

ta consumption twice as fast as Finland. This illustrates the differ-

ences between an economy growing from a low level of develop-

ment and an already stable economic system.

Oil consumption per capita is characterised by a convergence

between all the Member States to the European average (1.6 toe

per capita) since 1985. This resulted from the progressive concen-

tration of oil consumption on its captive markets: motor fuels and

petrochemistry. With the exception of the Netherlands and

France, per capita gas consumption has been increasing signifi-

cantly in all countries where distribution networks are well devel-

oped, driven by demand from power generation, industry and the

tertiary-domestic sectors. Between 1990 and 1997 this per capita

consumption increased by 33% at the European level!

European energy prices are not competitive compared to the United

States and non-OECD regions…

Although energy efficiency played a major role in competitive-

ness, energy prices are also of primary importance if we limit the

analysis to the energy point of view, to the exclusion of any con-

siderations of labour costs, fiscal systems and regulation. As

already mentioned, the average prices of energy for industrial

consumers since 1985 show an average yearly decrease of 6.1%

for steam coal, 7.3% for heavy oil, 6.4% for natural gas and 3.0% for

electricity using a weighted average at the European level. In

addition very large variations exist between Member States as a

result of differences in taxation regimes, excise duties and VAT.

Compared with the prices of the main competitors inside the

OECD, the United States and Japan, it is clear that the US prices are

well below Europe’s. Japanese prices are comparable for heavy

fuel oil but twice for gas and electricity. If the European average

for heavy fuel oil equalled 100 in 1997, the US value was 64 (an

accentuation of the difference since 1996), and the Japanese 94,

closer to the European average. For natural gas, the respective
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1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Austria
Gross inl. Cons./GDP (toe/1990 MEUR) 220.5 209.7 204.1 189.7 197.5 196.5 -1.5% -2.2% 4.1% -0.5% -0.5%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 3122.8 3174.2 3317.1 3265.1 3448.4 3508.8 1.2% -1.4% 5.6% 1.8% 0.8%
Electricity Generated/Capita (kWh/inhabitant) 5913.9 6478.8 6576.6 7031.2 6802.6 7034.9 2.1% 1.5% -3.3% 3.4% 1.0%

Belgium
Gross inl. Cons./GDP (toe/1990 MEUR) 329.5 315.2 305.9 306.2 323.4 320.4 -1.5% -0.7% 5.6% -0.9% 0.7%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 4447.3 4607.5 4741.9 4977.5 5314.2 5410.3 1.3% 0.2% 6.8% 1.8% 1.9%
Electricity Generated/Capita (kWh/inhabitant) 5813.5 6598.6 7106.5 7341.1 7496.1 7747.0 4.1% 0.5% 2.1% 3.3% 1.2%

Denmark
Gross inl. Cons./GDP (toe/1990 MEUR) 213.8 188.1 179.2 179.2 196.1 176.4 -3.5% -1.8% 9.4% -10.0% -0.2%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 3833.8 3670.8 3541.7 3936.2 4415.8 4090.3 -1.6% 0.5% 12.2% -7.4% 2.1%

Electricity Generated/Capita (kWh/inhabitant) 5679.6 5450.8 5010.4 7035.5 10176.1 8387.3 -2.5% 0.0% 44.6% -17.6% 7.6%
Finland
Gross inl. Cons./GDP (toe/1990 MEUR) 298.2 282.2 268.1 279.7 289.2 292.4 -2.1% -1.2% 3.4% 1.1% 1.2%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 5465.4 5730.7 5708.2 5655.8 6036.3 6448.6 0.9% -0.5% 6.7% 6.8% 1.8%
Electricity Generated/Capita (kWh/inhabitant)10139.7 10893.9 10903.0 12505.1 13534.7 13451.9 1.5% 2.0% 8.2% -0.6% 3.0%

France
Gross inl. Cons./GDP (toe/1990 MEUR) 249.6 236.2 233.2 237.6 248.0 237.1 -1.3% -1.0% 4.4% -4.4% 0.2%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 3661.5 3725.3 3863.9 4033.6 4252.1 4138.2 1.1% -0.4% 5.4% -2.7% 1.0%
Electricity Generated/Capita (kWh/inhabitant) 6226.7 6982.7 7404.2 8507.5 8776.1 8593.2 3.5% 1.6% 3.2% -2.1% 2.2%

Germany
Gross inl. Cons./GDP (toe/1990 MEUR) 320.0 299.0 272.9 239.2 244.3 236.2 -3.1% -2.0% 2.1% -3.3% -2.0%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 4630.4 4648.0 4460.6 4116.5 4246.5 4178.4 -0.7% -1.3% 3.2% -1.6% -0.9%
Electricity Generated/Capita (kWh/inhabitant) 6706.5 7014.7 6912.6 6565.5 6779.7 6707.1 0.6% -0.7% 3.3% -1.1% -0.4%

Greece
Gross inl. Cons./GDP (toe/1990 MEUR) 308.4 321.0 340.9 347.7 357.5 349.2 2.0% 1.1% 2.8% -2.3% 0.3%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 1845.9 2009.0 2189.3 2309.1 2425.8 2435.8 3.5% 1.4% 5.1% 0.4% 1.5%
Electricity Generated/Capita (kWh/inhabitant) 2791.8 3327.6 3444.2 3973.9 4061.6 4137.6 4.3% 3.3% 2.2% 1.9% 2.7%

Ireland
Gross inl. Cons./GDP (toe/1990 MEUR) 322.4 304.9 284.2 229.2 223.8 212.8 -2.5% -4.8% -2.4% -4.9% -4.1%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 2494.6 2697.6 2906.7 3071.4 3223.7 3383.5 3.1% 1.4% 5.0% 5.0% 2.2%
Electricity Generated/Capita (kWh/inhabitant) 3414.1 3745.9 4139.5 4958.2 5288.8 5490.4 3.9% 3.7% 6.7% 3.8% 4.1%

Italy
Gross inl. Cons./GDP (toe/1990 MEUR) 182.9 179.5 179.7 178.7 177.2 180.6 -0.3% -0.2% -0.8% 1.9% 0.1%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 2404.0 2596.4 2729.1 2838.9 2830.2 2926.2 2.6% 0.7% -0.3% 3.4% 1.0%
Electricity Generated/Capita (kWh/inhabitant) 3281.4 3594.0 3823.3 4213.5 4257.7 4377.7 3.1% 1.9% 1.0% 2.8% 2.0%

Luxembourg
Gross inl. Cons./GDP (toe/1990 MEUR) 448.1 395.8 419.7 325.8 323.8 306.5 -1.3% -6.5% -0.6% -5.3% -4.4%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 8548.5 8466.8 9300.5 8140.5 8184.2 7950.8 1.7% -4.4% 0.5% -2.9% -2.2%
Electricity Generated/Capita (kWh/inhabitant) 2560.2 3572.9 3610.7 3028.5 3144.7 2988.8 7.1% -4.1% 3.8% -5.0% -2.7%

Netherlands
Gross inl. Cons./GDP (toe/1990 MEUR) 320.6 317.6 300.5 297.1 299.2 283.7 -1.3% -0.9% 0.7% -5.2% -0.8%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 4246.8 4393.9 4473.3 4746.3 4906.9 4795.3 1.0% 0.5% 3.4% -2.3% 1.0%
Electricity Generated/Capita (kWh/inhabitant) 4342.1 4715.3 4805.7 5243.3 5493.0 5547.9 2.0% 1.6% 4.8% 1.0% 2.1%

Portugal
Gross inl. Cons./GDP (toe/1990 MEUR) 297.2 298.5 310.3 334.6 328.5 337.6 0.9% 2.0% -1.8% 2.8% 1.2%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 1234.2 1482.5 1703.2 1992.9 2012.8 2142.2 6.7% 3.4% 1.0% 6.4% 3.3%
Electricity Generated/Capita (kWh/inhabitant) 1908.3 2255.7 2879.5 3353.9 3476.6 3438.5 8.6% 2.6% 3.7% -1.1% 2.6%

Spain
Gross inl. Cons./GDP (toe/1990 MEUR) 235.9 226.9 223.7 240.3 230.3 235.4 -1.1% 1.0% -4.1% 2.2% 0.7%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 1923.8 2150.9 2292.9 2608.6 2553.4 2693.1 3.6% 1.9% -2.1% 5.5% 2.3%
Electricity Generated/Capita (kWh/inhabitant) 3314.4 3605.1 3905.0 4260.1 4424.1 4743.0 3.3% 1.6% 3.8% 7.2% 2.8%

Sweden
Gross inl. Cons./GDP (toe/1990 MEUR) 290.6 281.8 259.6 269.7 276.0 263.0 -2.2% -0.2% 2.3% -4.7% 0.2%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 5621.6 5821.5 5484.8 5655.4 5851.3 5661.8 -0.5% 0.1% 3.5% -3.2% 0.5%
Electricity Generated/Capita (kWh/inhabitant)16421.4 17331.0 17114.7 16803.3 15904.0 16859.7 0.8% -0.4% -5.4% 6.0% -0.2%

United Kingdom
Gross inl. Cons./GDP (toe/1990 MEUR) 344.8 344.0 324.1 287.2 304.8 297.0 -1.2% -2.5% 6.1% -2.6% -1.2%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 3593.5 3689.4 3663.2 3740.2 3877.7 3748.0 0.4% 0.1% 3.7% -3.3% 0.3%
Electricity Generated/Capita (kWh/inhabitant) 5257.7 5389.9 5540.5 5698.9 5906.7 5855.2 1.1% 0.5% 3.6% -0.9% 0.8%

European Union
Gross inl. Cons./GDP (toe/1990 MEUR) 272.5 257.3 247.3 239.8 244.2 237.2 -1.9% -1.1% 1.9% -2.9% -0.6%
Gross Inl. Cons./Capita (Kgoe/inhabitant) 3458.1 3574.3 3605.4 3661.9 3781.4 3759.3 0.8% -0.1% 3.3% -0.6% 0.6%
Electricity Generated/Capita (kWh/inhabitant) 5342.8 5737.6 5913.9 6256.7 6459.2 6473.1 2.1% 0.8% 3.2% 0.2% 1.3%

MAIN INDICATORS
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ratios are 72 for the United States, stable compare to 1996, and

235 for Japan, or a substantial increase. Finally, for electricity the

ratios are 64 for the United States, stable from 1996 as a result of

the progressive liberation in these two regions, and 202 for Japan

- a substantial increase compared to 1996. As a first approxima-

tion, it can be considered that the US figures reflect low prices

observed in liberalised and competitive markets, especially for gas

and electricity. Additionally, tax levels are also considerably lower

in the US.

Energy prices in the non-OECD regions are generally very low

compared to the international markets for a number of specific

reasons: abundant indigenous production, low incomes, absence

of national structured markets, etc.… These differences explain

the relocation of some energy-intensive industries, especially

petrochemicals, which also consume energy as a raw material, and

iron and steel and building materials.

1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

EUR90/toe Annual % Change

Heavy fuel oil
France 288.2 98.7 110.2 96.3 100.1 98.4 -17.5% -2.7% 4.0% -1.7% -1.6%
Germany 284.5 96.1 115.0 na na na -16.6% na na na na
Italy 303.0 88.3 150.9 149.0 149.4 143.3 -13.0% -0.3% 0.2% -4.1% -0.7%
United Kingdom 293.4 109.6 108.1 107.2 114.9 106.3 -18.1% -0.2% 7.2% -7.5% -0.2%
European Union average 305.2 108.9 123.5 120.4 127.2 122.4 -16.6% -0.5% 5.7% -3.8% -0.1%
United States 157.9 74.0 89.3 76.7 85.7 78.6 -10.8% -3.0% 11.7% -8.3% -1.8%
Japan 337.2 149.5 155.8 91.4 100.5 115.1 -14.3% -10.1% 10.0% 14.5% -4.2%

Natural gas
France 271.1 123.2 122.2 104.2 105.2 111.9 -14.7% -3.1% 1.0% 6.4% -1.2%
Germany 284.0 127.8 147.7 123.8 124.7 133.0 -12.3% -3.5% 0.7% 6.6% -1.5%
Italy 271.7 86.9 123.7 145.6 151.1 158.4 -14.6% 3.3% 3.8% 4.8% 3.6%
United Kingdom 212.3 152.2 124.9 95.5 68.2 68.2 -10.1% -5.2% -28.6% 0.0% -8.3%
European Union average 263.0 121.4 128.6 116.4 112.8 118.9 -13.3% -2.0% -3.1% 5.4% -1.1%
United States 145.2 99.0 87.5 67.9 84.5 85.9 -9.6% -4.9% 24.4% 1.7% -0.3%
Japan 580.9 351.9 325.1 234.7 233.9 279.8 -11.0% -6.3% -0.3% 19.6% -2.1%

Electricity
France 599.3 517.2 516.5 452.5 428.1 415.3 -2.9% -2.6% -5.4% -3.0% -3.1%
Germany 833.2 880.0 835.3 694.2 619.1 584.7 0.0% -3.6% -10.8% -5.5% -5.0%
Italy 1183.0 863.3 893.9 903.5 900.6 903.6 -5.4% 0.2% -0.3% 0.3% 0.2%
United Kingdom 777.3 711.0 648.1 597.9 563.5 515.0 -3.6% -1.6% -5.8% -8.6% -3.2%
European Union average 734.0 658.9 635.7 567.8 537.5 506.9 -2.8% -2.2% -5.3% -5.7% -3.2%
United States 577.1 464.2 438.4 368.1 350.0 327.1 -5.3% -3.4% -4.9% -6.5% -4.1%
Japan 1536.2 1248.0 1120.1 1028.8 1010.1 1023.2 -6.1% -1.7% -1.8% 1.3% -1.3%

(1) Excluding Refundable VAT

INDUSTRIAL CONSUMERS - ENERGY PRICES COMPARISON (1)
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ENVIRONMENT: Recent evolution (1985-1997)

• In 1997 CO2 emissions in the European Union were 1% below the 1990 level
• Climatic conditions need to be examined in detail country by country
• The contribution of CO2 emissions from transport increased from 19% in 1985 to 28% in 1997
• SO2 and NOx emissions are declining

ENVIRONMENT

Gas consumption per capita increased by 33% at European level

since 1990…

CO2 emissions indicators are of foremost importance in the cur-

rent political debate. To facilitate international comparisons, the

calculation of total emissions was done on an indicative basis,

using common emissions factors by energy aggregate. This could

explain some limited differences, below 0.1%, with the latest fig-

ures from European Statistical Office (Eurostat). In general terms,

the CO2 emissions in the European Union declined substantially

in 1997 (-2.6%) to reach a level 1% below the 1990 level. In the

period 1990-97, excluding weather variations, CO2 emissions

decreased by 0.1% per year on average. Since 1990 the per capi-

ta CO2 emissions showed a reduction of 0.5% per year on average

at about 8.1 tons compared to 8.4 tons in 1990. The CO2 emitted

per unit of GDP demonstrated a more sustained reduction as it

declined by about 1.7% per year on average since 1990. These

trends were favoured by the fact that the carbon intensity (ton of

CO2/toe) also declined by about 1.1% per year on average since

1990 thanks to conversion from oil and solid fuels to natural gas

and increasing consumption of CO2 -free energies (nuclear, wind,

biomass…).

Per country, Germany ranks first in spite of an average yearly

decline of 1.9% between 1990 and 1997. Its share of total

European CO2 emissions reached 27% in 1996 (34% in 1985 and

31% in 1990). The second Member State by far remained the

United Kingdom with a yearly reduction of 1.0% per year on aver-

age and its share declined slowly to reach 17% in 1997. Italy

comes third with a share of about 13% but a yearly increase of

0.4% on average since 1970; and France fourth with a share of 12%

and a yearly growth of 0.2%. These four Member States together

account for 69% of total European CO2 emissions in 1997 against

75% in 1985.

Climatic conditions needs to be examined in detail country by coun-

try…

The short-term evolution of CO2 emissions clearly illustrates the

sensitivity of CO2 emissions to climatic conditions. 1994 was the

warmest of the last ten years with weather conditions 13.4%

warmer than the 25 year average. In 1997, degree-days, (indica-

tors of heating requirements), were close to the values registered

in 1990 and 1994. It is worth repeating that weather variations

85

90

95

100

105

110

115

CO   per unit of GDP 
(tn of CO  /1990 MECU)

CO   per Capita 
(tn of CO  /inhabitant)

Carbon Intensity 
(tn of CO  /toe)

CO   Production 
(Mt of CO  )

1997199619951994199319921991199019891988198719861985

CO   Indicators 2 

2

2

2

2

2

2

2

(1990 = 100)

Environmental impacts arising from energy production,

transportation and use include land use, noise, visual impacts,

radioactivity, water pollution and a range of gaseous emis-

sions. Over the past decade, the European Union has made

very substantial progress in reducing particulates, lead use in

petrol, and precursors of acid rain, such as sulphur dioxide.

Especially since the Kyoto Protocol of late 1997, greater focus

has been placed on the basket of greenhouse gases – parti-

cularly CO2. The main routes to reduce CO2 emissions are:

energy efficiency; switching to less carbon-intensive fossil

fuels, especially natural gas; and increasing use of carbon-free

energy, such as nuclear and renewables. Considerable effort

is now being directed to identify, and progressively imple-

ment, a range of least-cost measures to reduce such emis-

sions further.

Main items



CO2 EMISSIONS (1)                 ( TRADITIONAL CALCULATION)

CO2 EMISSIONS (1)                 ( TOTAL INCLUDING BUNKER)

1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Million tonnes of CO2 Annual % Change

Austria 50.4 49.8 54.0 55.3 58.0 58.0 1.4% 0.5% 4.9% -0.1% 1.0%
Belgium 97.2 99.7 101.7 108.2 113.3 111.7 0.9% 1.2% 4.7% -1.4% 1.4%
Denmark 59.2 54.2 50.6 57.6 71.4 61.6 -3.1% 2.6% 24.0% -13.8% 2.8%
Finland 46.0 49.0 50.2 54.9 58.7 57.3 1.8% 1.8% 6.8% -2.4% 1.9%
France 352.0 328.2 341.0 331.4 348.1 342.9 -0.6% -0.6% 5.1% -1.5% 0.1%
Germany 984.7 966.9 930.7 846.5 853.5 811.2 -1.1% -1.9% 0.8% -5.0% -1.9%
Greece 53.2 62.2 67.1 74.2 78.1 75.3 4.8% 2.0% 5.3% -3.6% 1.6%
Ireland 25.4 28.1 28.7 32.2 33.7 34.9 2.4% 2.3% 4.7% 3.7% 2.8%
Italy 332.3 362.5 383.0 396.0 391.3 392.1 2.9% 0.7% -1.2% 0.2% 0.3%
Luxembourg 9.8 9.3 10.2 8.1 8.3 7.7 0.9% -4.5% 1.6% -6.8% -4.0%
Netherlands 137.5 144.1 148.2 159.1 169.5 160.0 1.5% 1.4% 6.5% -5.6% 1.1%
Portugal 23.7 28.4 37.3 46.1 43.8 46.0 9.5% 4.3% -5.0% 5.1% 3.0%
Spain 171.6 174.2 194.7 217.5 214.6 229.3 2.6% 2.2% -1.3% 6.9% 2.4%
Sweden 56.3 53.0 48.4 51.1 55.8 49.0 -3.0% 1.1% 9.2% -12.2% 0.2%
United Kingdom 528.9 544.0 546.8 508.1 526.8 503.0 0.7% -1.5% 3.7% -4.5% -1.2%
EUROPEAN UNION 2929.6 2954.9 2993.6 2946.5 3025.0 2939.9 0.4% -0.3% 2.7% -2.8% -0.3%

(1) CO2 emissions given on an indicative basis, calculated using common emissions factors by energy aggregate

CO2 EMISSIONS  (1)                (EXCLUDING BUNKERS AND AIR TRANSPORT)

1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Million tonnes of CO2 Annual % Change

Austria 51.0 50.7 55.0 56.7 59.5 59.5 1.5% 0.6% 5.0% -0.1% 1.1%
Belgium 98.8 101.7 104.5 111.0 116.5 115.7 1.1% 1.2% 5.0% -0.7% 1.5%
Denmark 60.9 56.3 52.7 59.9 73.9 64.0 -2.8% 2.6% 23.5% -13.4% 2.8%
Finland 46.8 50.1 51.6 56.2 60.0 58.7 2.0% 1.7% 6.8% -2.2% 1.9%
France 360.0 338.5 352.4 345.4 363.0 358.1 -0.4% -0.4% 5.1% -1.3% 0.2%
Germany 997.1 982.0 947.4 864.3 871.6 830.2 -1.0% -1.8% 0.9% -4.8% -1.9%
Greece 56.7 65.5 70.9 77.9 81.7 78.8 4.6% 1.9% 5.0% -3.6% 1.5%
Ireland 26.1 29.2 29.8 33.3 34.9 36.2 2.7% 2.3% 4.9% 3.7% 2.9%
Italy 337.6 367.4 388.6 403.2 399.1 400.2 2.9% 0.7% -1.0% 0.3% 0.4%
Luxembourg 10.0 9.6 10.6 8.7 8.9 8.5 1.2% -3.9% 2.0% -4.8% -3.2%
Netherlands 141.2 148.6 153.0 166.8 177.7 168.9 1.6% 1.7% 6.5% -4.9% 1.4%
Portugal 25.1 29.9 39.1 47.9 45.6 47.8 9.2% 4.2% -4.8% 4.8% 2.9%
Spain 177.4 181.4 202.0 226.7 224.7 240.1 2.6% 2.3% -0.9% 6.9% 2.5%
Sweden 58.0 55.3 50.6 53.6 58.3 51.5 -2.7% 1.2% 8.7% -11.6% 0.3%
United Kingdom 544.2 563.0 566.9 531.3 551.2 528.5 0.8% -1.3% 3.7% -4.1% -1.0%
EUROPEAN UNION 2992.1 3030.3 3076.0 3043.0 3126.8 3046.7 0.6% -0.2% 2.8% -2.6% -0.1%

1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Million tonnes of CO2 Annual % Change

Austria 51.0 50.7 55.0 56.7 59.5 59.5 1.5% 0.6% 5.0% -0.1% 1.1%
Belgium 106.2 113.4 117.5 123.4 130.8 131.9 2.1% 1.0% 6.0% 0.8% 1.7%
Denmark 62.1 59.0 55.7 64.9 78.6 68.7 -2.2% 3.1% 21.2% -12.7% 3.0%
Finland 48.2 51.6 53.4 57.2 61.1 59.9 2.0% 1.4% 6.9% -2.0% 1.7%
France 367.5 345.5 360.5 353.3 371.6 367.4 -0.4% -0.4% 5.2% -1.1% 0.3%
Germany 1008.0 991.1 955.2 870.8 878.0 837.0 -1.1% -1.8% 0.8% -4.7% -1.9%
Greece 60.2 72.0 78.9 89.1 91.6 88.7 5.6% 2.4% 2.8% -3.2% 1.7%
Ireland 26.2 29.3 29.8 33.6 35.4 36.7 2.6% 2.5% 5.2% 3.6% 3.0%
Italy 348.4 377.1 397.0 410.9 406.4 407.7 2.6% 0.7% -1.1% 0.3% 0.4%
Luxembourg 10.0 9.6 10.6 8.7 8.9 8.5 1.2% -3.9% 2.0% -4.8% -3.2%
Netherlands 168.7 182.0 187.4 202.4 213.9 207.4 2.1% 1.6% 5.7% -3.1% 1.5%
Portugal 26.6 31.4 41.0 49.4 47.2 49.4 9.0% 3.8% -4.5% 4.6% 2.7%
Spain 185.7 191.5 214.0 236.7 239.2 258.1 2.9% 2.0% 1.1% 7.9% 2.7%
Sweden 59.7 57.4 52.7 56.9 61.8 55.7 -2.5% 1.5% 8.6% -9.9% 0.8%
United Kingdom 550.8 568.6 574.7 538.9 559.4 537.6 0.9% -1.3% 3.8% -3.9% -0.9%
EUROPEAN UNION 3080.7 3131.4 3184.4 3153.1 3243.7 3174.0 0.7% -0.2% 2.9% -2.1% 0.0%

EUROPEAN UNION

1999 Annual Energy Review70

PART II



EUROPEAN UNION

1999 Annual Energy Review 71

PART II

were not uniform throughout the European Union. For example,

1990 and 1997 – whilst apparently similar at the European level -

presented large variations amongst Europe with northern coun-

tries characterised by weather 10% colder in 1997 than in 1990

and, conversely, southern countries having warmer weather con-

ditions.

In fact, between 1990 and 1997, total CO2 emissions, including

bunkers have been stabilised. The reductions in industry (-10.5%

in seven years) and the power sector (-7.0%) compensated for the

increase from the transport sector (+14.0% including air trans-

port) and bunkers (+30.0%); while emissions from the tertiary-

domestic sector and from the energy branch remained stable.

CO2 emissions from all the sectors, with the exception of the ter-

tiary-domestic sector, are almost independent of climatic condi-

tions. On the contrary, in the tertiary-domestic sector where ener-

gy consumption for heating dominates, CO2 emissions were cor-

related with degree-days. It appears that the impact of tempera-

ture variations on CO2 emissions in the tertiary-domestic sector

can be estimated at +/-6% following colder or warmer tempera-

ture extremes. As tertiary-domestic CO2 emissions accounted in

1996 for 22% of total emissions, this means that the weather effect

on total CO2 emissions can be estimated to be +/-1.2% compared

to an average climate. This is important in the context of the EU’s

political objective of stabilisation of CO2 emissions in 2000 com-

pared to the 1990 level.

The stabilisation of CO2 emissions between 1990 and 1997 is the

result of three main factors: the continuous improvement of tech-

nologies reducing specific energy consumption; the increasing

contribution of non-fossil fuels, mainly nuclear together with

some wind energy and biomass; and greater penetration of nat-

ural gas both for power generation and in final markets in substi-

tution of solid fuels and oil products. It is important to underline

that the contribution of these last two factors could be modified

in the near future. The potential for new nuclear power is very lim-

ited and the load factor of existing units is already so high that it

will be difficult to increase nuclear’s contribution. The contribu-

tion of renewable energy sources is increasing very slowly even

though the European Union proposes a goal of a 12% share of

renewables by the year 2010. The substitution limits for natural

gas in final markets will be progressively reached. This means that,

to reduce CO2 emissions in the near future, it will be necessary to

substantially increase the contribution of renewable energy and

to promote rational use of energy to reduce energy intensity in

the Union.

The contribution of CO2 emissions from the transport increased from

19% in 1985 to 28% in 1997…

Looking at CO2 emissions by sector at a European Union level, it is

clear that the largest sector in terms of emissions remained power

generation. Despite thermal production increases by 0.8% per

year since 1990, CO2 emissions from the power sector declined by

as much as 1.0% per year on average. This is due to both the effi-
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European Union 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Millions tonnes of CO2 Annual % Change

Total (including bunker) 3080.7 3131.4 3184.4 3153.1 3243.7 3174.0 0.7% -0.2% 2.9% -2.1% 0.0%

Bunkers 88.6 101.1 108.4 110.1 116.9 127.3 4.1% 0.3% 6.1% 8.9% 2.3%
Air Transport 62.5 75.4 82.4 96.5 101.9 106.8 5.7% 3.2% 5.6% 4.9% 3.8%

Transformation 1056.9 1066.6 1126.7 1091.2 1098.9 1054.2 1.3% -0.6% 0.7% -4.1% -0.9%
Power Generation 893.9 897.8 962.0 926.5 935.5 894.2 1.5% -0.7% 1.0% -4.4% -1.0%
Energy sector 163.0 168.9 164.7 164.7 163.4 160.0 0.2% 0.0% -0.8% -2.0% -0.4%

Final Demand sectors 1872.7 1888.3 1866.9 1855.4 1926.1 1885.6 -0.1% -0.1% 3.8% -2.1% 0.1%
Industry 613.3 596.0 568.0 516.9 512.7 508.5 -1.5% -1.9% -0.8% -0.8% -1.6%
Transport 525.5 607.0 656.1 706.7 723.5 734.7 4.5% 1.5% 2.4% 1.5% 1.6%
Domestic and Tertiary 733.9 685.3 642.7 631.8 689.9 642.4 -2.6% -0.3% 9.2% -6.9% 0.0%

EUROPEAN UNION : CO2 EMISSIONS BY SECTORS
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1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Millions tons of CO2 Annual % Change

Austria
Total CO2 emissions 51.04 50.69 54.96 56.70 59.53 59.48 1.5% 0.6% 5.0% -0.1% 1.1%
of which power generation 7.00 8.16 12.13 11.26 13.12 12.62 11.6% -1.5% 16.5% -3.8% 0.6%
of which final markets 40.38 38.93 39.49 41.58 42.15 42.21 -0.4% 1.0% -4.5% 1.6% 0.0%

Belgium
Total CO2 emissions 98.85 101.69 104.51 111.00 116.50 115.73 1.1% 1.2% 5.0% -0.7% 1.5%
of which power generation 17.90 17.21 21.83 22.88 22.41 20.94 4.1% 0.9% -2.0% -6.6% -0.6%
of which final markets 76.03 78.85 77.40 83.02 88.27 88.92 0.4% 1.4% 1.5% -3.3% 0.0%

Denmark
Total CO2 emissions 60.86 56.27 52.67 59.86 73.95 64.01 -2.8% 2.6% 23.5% -13.4% 2.8%
of which power generation 26.87 25.51 22.99 29.08 42.07 33.42 -3.1% 4.8% 44.7% -20.6% 5.5%
of which final markets 33.02 27.64 27.38 27.97 28.94 27.96 -3.7% 0.4% -3.1% 1.0% 0.0%

Finland
Total CO2 emissions 46.76 50.05 51.58 56.16 59.98 58.65 2.0% 1.7% 6.8% -2.2% 1.9%
of which power generation 12.81 14.83 15.65 20.63 26.67 24.74 4.1% 5.7% 29.3% -7.2% 6.8%
of which final markets 29.22 31.76 33.14 32.40 30.75 30.63 2.5% -0.4% 6.0% -0.4% 0.0%

France
Total CO2 emissions 359.96 338.51 352.43 345.36 363.03 358.13 -0.4% -0.4% 5.1% -1.3% 0.2%
of which power generation 47.29 31.50 40.02 27.52 28.91 29.57 -3.3% -7.2% 5.0% 2.3% -4.2%
of which final markets 297.53 292.19 296.45 299.59 314.93 309.41 -0.1% 0.2% 0.5% 0.4% 0.0%

Germany
Total CO2 emissions 997.06 981.96 947.39 864.26 871.61 830.20 -1.0% -1.8% 0.9% -4.8% -1.9%
of which power generation 344.07 342.90 342.48 318.07 316.76 294.68 -0.1% -1.5% -0.4% -7.0% -2.1%
of which final markets 592.18 579.12 548.29 500.20 516.87 498.08 -1.5% -1.8% -4.2% 0.6% 0.0%

Greece
Total CO2 emissions 56.69 65.45 70.92 77.89 81.75 78.78 4.6% 1.9% 5.0% -3.6% 1.5%
of which power generation 25.15 30.55 34.34 38.92 39.53 35.94 6.4% 2.5% 1.6% -9.1% 0.7%
of which final markets 30.19 32.85 34.56 36.74 39.52 40.14 2.7% 1.2% -0.2% 1.8% 0.0%

Ireland
Total CO2 emissions 26.06 29.21 29.75 33.28 34.92 36.22 2.7% 2.3% 4.9% 3.7% 2.9%
of which power generation 8.26 10.06 10.28 13.44 13.87 14.23 4.5% 5.5% 3.3% 2.6% 4.8%
of which final markets 17.71 18.99 19.28 19.64 20.84 21.74 1.7% 0.4% 0.1% -0.9% 0.0%

Italy
Total CO2 emissions 337.57 367.37 388.56 403.22 399.12 400.18 2.9% 0.7% -1.0% 0.3% 0.4%
of which power generation 90.16 105.93 118.64 125.86 122.22 122.65 5.6% 1.2% -2.9% 0.3% 0.5%
of which final markets 229.42 243.85 252.61 259.96 259.87 260.96 1.9% 0.6% -0.3% -0.5% 0.0%

Luxembourg
Total CO2 emissions 10.02 9.64 10.62 8.70 8.88 8.45 1.2% -3.9% 2.0% -4.8% -3.2%
of which power generation 0.53 0.61 0.72 0.38 0.34 0.24 6.4% -11.8% -11.5% -29.7% -14.6%
of which final markets 9.49 9.03 9.90 8.32 8.54 8.21 0.8% -3.4% -2.0% 1.6% 0.0%

Netherlands
Total CO2 emissions 141.17 148.56 153.01 166.83 177.67 168.89 1.6% 1.7% 6.5% -4.9% 1.4%
of which power generation 35.38 41.33 43.30 48.90 51.05 48.90 4.1% 2.5% 4.4% -4.2% 1.8%
of which final markets 96.89 94.82 96.07 102.18 110.59 104.97 -0.2% 1.2% -1.2% 4.2% 0.0%

Portugal
Total CO2 emissions 25.13 29.92 39.06 47.92 45.64 47.82 9.2% 4.2% -4.8% 4.8% 2.9%
of which power generation 5.76 7.87 14.81 19.14 15.16 16.06 20.8% 5.3% -20.8% 6.0% 1.2%
of which final markets 18.44 20.77 22.74 26.55 28.64 29.87 4.3% 3.1% 4.1% 0.9% 0.0%

Spain
Total CO2 emissions 177.42 181.42 202.00 226.67 224.65 240.15 2.6% 2.3% -0.9% 6.9% 2.5%
of which power generation 60.08 48.93 63.23 69.45 63.61 76.23 1.0% 1.9% -8.4% 19.8% 2.7%
of which final markets 108.70 121.44 127.25 144.26 147.70 150.65 3.2% 2.5% -0.3% -2.1% 0.0%

Sweden
Total CO2 emissions 57.96 55.29 50.62 53.62 58.30 51.55 -2.7% 1.2% 8.7% -11.6% 0.3%
of which power generation 7.71 5.79 4.07 6.09 9.55 5.62 -12.0% 8.4% 56.9% -41.2% 4.7%
of which final markets 45.57 45.84 42.59 44.04 44.59 42.81 -1.3% 0.7% 1.4% -0.9% 0.0%

United Kingdom
Total CO2 emissions 544.18 562.99 566.92 531.34 551.22 528.53 0.8% -1.3% 3.7% -4.1% -1.0%
of which power generation 203.85 205.57 216.43 174.20 169.60 157.83 1.2% -4.2% -2.6% -6.9% -4.4%
of which final markets 310.17 327.39 322.24 325.72 346.14 336.37 0.8% 0.2% 0.2% -0.9% 0.0%

European Union
Total CO2 emissions 2992.14 3030.30 3076.00 3043.00 3126.82 3046.73 0.6% -0.2% 2.8% -2.6% -0.1%
of which power generation 893.87 897.77 961.96 926.46 935.48 894.21 1.5% -0.7% 1.0% -4.4% -1.0%
of which final markets 1935.25 1963.66 1949.31 1951.81 2027.97 1992.48 0.1% 0.0% -1.1% 0.0% 0.0%

CO2 EMISSIONS 
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ciency gains in the classical conventional power stations and the

development of combined cycle plants which have high conver-

sion efficiency and use the fossil fuel with the lowest CO2 content

per unit of energy. Consequently, the average thermal efficiency

of thermal power stations increased by 6.5% since 1990 and the

carbon intensity (CO2/toe) has been reduced by 13.2%. The share

of emissions from the power sector declined regularly from 31.2%

in 1990 to 29.3% in 1997. Within the final demand sectors, trans-

port was the only one with steadily increasing emissions since

1990 (1.9% per year on average). The contribution of this sector

grew from 24% in 1990 (19% in 1985) to 28% in 1997. The domes-

tic and tertiary sectors stabilised their emissions despite the pen-

etration of natural gas and distributed heat in the heating market

in place of heating gas oil and solids. In fact the development of

low CO2 content fuels (natural gas, electricity and renewables)

compensated for the increasing floor area and the change in con-

sumers’ behaviour. Industry presented the greatest fall in CO2
emissions since 1990 (-1.6% per year) even though the reduction

was limited to 0.8% in the last two years. All these recent devel-

opments raise questions for the future.

SO2 and NOx emissions are declining...

In the absence of complete statistical data, the European situation

concerning other polluting emissions, SO2 and NOx in particular,

can be considered to be generally improving. SO2 emissions are

declining significantly as a result of different actions: improve-

ment of fuel quality to reduce sulphur content in oil products, reg-

ulation in large industrial combustion installations, substitution of

solid fuels and oil products by natural gas. NOx emissions are also

decreasing, but to a lesser extent than SO2 emissions under the

pressure of both regulation in large industrial combustion instal-

lations and regulations concerning catalytic converter for new

cars.

The profile of emissions for these two components was quite dif-

ferent. With regard to SO2 in 1990, the main sources are respec-

tively public power, cogeneration and district heating with 50.4%

of the total emissions, followed by industrial combustion and pro-

duction processes with 32%, commercial, institutional and resi-

dential combustion with 7.4% and road transport with 3.1%.

Concerning NOx, 50% of emissions were issued from road trans-

port, 18.3% from public power, cogeneration and district heating,

13.8% from industrial combustion including production process-

es, 12.3% from other mobile sources and machinery and 3.7%

from commercial, institutional and residential combustion. In

1990, the five major Member States together accounted for 86.8%

of SO2 emissions and 78.3% of NOx emissions.

SO2 Emissions NOx Emissions
Kton/year

1990 1992 1994 1996 94/90 1990 1992 1994 1996 94/90

Austria 91 63 56 52 -38% 194 188 184 163 -5%
Belgium 322 310 251 240 -22% 343 354 346 334 1%
Denmark 182 190 155 186 -15% 282 276 272 288 -4%
Finland 260 141 112 105 -57% 300 283 282 267 -6%
France 1298 1238 1013 1031 -22% 1585 1597 1682 1641 6%
Germany 5313 3299 2466 1543 -54% 2693 2308 2020 1887 -25%
Greece 509 554 538 543 6% 343 352 358 374 4%
Ireland 178 161 177 147 -1% 115 125 117 121 2%
Italy 1651 1394 1271 na -23% 1938 2010 1789 na -8%
Luxembourg 15 14 13 8 -13% 23 23 23 22 0%
Netherlands 202 172 146 135 -28% 580 556 510 501 -12%
Portugal 362 420 336 na -7% 348 391 391 na 12%
Spain 2266 2195 2061 na -9% 1177 1251 1223 na 4%
Sweden 119 88 82 83 -31% 338 329 331 302 -2%
United Kingdom 3731 3456 2679 2017 -28% 2686 2510 2252 2029 -16%
EUROPEAN UNION 16499 13695 11356 na -31% 12945 12553 11780 na -9%

Source : EMEP/Corinair
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GLOBAL MARKETS: Recent evolution (1985-1997)

• Energy self-sufficiency stable since 1990
• Diversified and stable sources for solid fuels
• Thanks to technological improvements and cost reduction, North Sea crude oil regularly increased its market share in
the European oil market
• Reinforcement of the European gas transport network 
• Less concern about security of supply

SELF-SUFFICIENCY

Energy self-sufficiency stable since 1990…

The degree of self-sufficiency of the European Union as a whole

has fluctuated since 1985 in parallel with indigenous production.

From 58.5% in 1985, it declined to 50.2% in 1992 to reach a level

of 52.6% in 1997 similar to 1990. Denmark, the Netherlands and

the United Kingdom have the highest degrees of self-sufficiency,

due to the exploitation of their large gas and oil reserves. In the

cases of Belgium, France and Spain the levels of self-sufficiency

are mainly achieved by use of nuclear energy and, for the last two,

by hydro power. The contributions of each Member State to

European Union domestic production were quite varied, depend-

ing on reserves, implementation of nuclear programmes, and

acceptance and promotion of renewable energy sources, espe-

cially biomass. Since 1990, although self-sufficiency remained sta-

ble at the overall European level, the trends in the Member States

were more varied. Major increases, above 2% per year on average,

occurred in Denmark, Finland, Italy, Luxembourg, Portugal and the

United Kingdom. Major losers, by more than 2% per year on aver-

age, were Germany, Ireland and Spain, due especially to coal mine

closures in Germany and Spain.

EXTERNAL SUPPLIES

Closing the gap between domestic production and gross con-

sumption, the European Union obtained about 47% of its total

energy needs from third countries in 1997 (from 42% in 1985 with

a peak of 50% in 1992). The net import of energy in the Union

represented globally 691 Mtoe in 1997 and increased, in absolute

terms, by 1.0% per year on average since 1990.

Diversified and stable sources for solid fuels…

For solid fuels some 44% of total needs came from external sup-

pliers in 1997 (24% in 1985 and 29% in 1990). Of this 44%, 23%

came from United States (24% in 1996), 22% from South Africa as

in 1996, 13% from Colombia (11% in 1996), 12% from Australia

(10% in 1996) and 11% from Poland as in 1996. In 1997 Australian

supplies increased about 20%, compensating for some reduction

from South Africa. Although the shares varied a little from year to

year between these main sources, depending on market condi-

tions and long term contracts, they have the advantages of being

well diversified and politically stable.

% 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Austria 34.69 37.61 32.61 33.86 31.78 33.48 -1.2% 0.8% -6.1% 5.3% 0.4%
Belgium 30.73 27.80 24.34 19.63 19.68 21.75 -4.6% -4.2% 0.2% 10.5% -1.6%
Denmark 22.40 43.31 52.62 64.27 75.60 81.78 18.6% 4.1% 17.6% 8.2% 6.5%
Finland 40.93 44.88 37.88 47.25 44.96 45.22 -1.5% 4.5% -4.9% 0.6% 2.6%
France 45.44 47.87 45.99 51.35 50.45 50.26 0.2% 2.2% -1.7% -0.4% 1.3%
Germany 58.00 55.24 53.64 42.30 40.60 39.70 -1.6% -4.6% -4.0% -2.2% -4.2%
Greece 39.26 38.67 37.94 34.22 33.98 33.18 -0.7% -2.0% -0.7% -2.3% -1.9%
Ireland 39.93 34.43 30.62 31.69 29.59 23.59 -5.2% 0.7% -6.6% -20.3% -3.7%
Italy 17.96 19.88 16.19 18.42 18.38 21.24 -2.1% 2.6% -0.2% 15.6% 4.0%
Luxembourg 1.02 2.25 1.00 2.34 0.70 1.63 -0.5% 18.6% -70.2% 134.2% 7.3%
Netherlands 94.28 73.05 77.67 80.70 84.00 73.92 -3.8% 0.8% 4.1% -12.0% -0.7%
Portugal 24.84 23.54 13.17 11.69 18.65 15.38 -11.9% -2.4% 59.6% -17.5% 2.2%
Spain 39.42 38.24 35.57 28.47 29.50 28.12 -2.0% -4.4% 3.6% -4.7% -3.3%
Sweden 57.82 63.05 62.57 62.49 60.07 61.20 1.6% 0.0% -3.9% 1.9% -0.3%
United Kingdom 115.38 109.59 96.56 116.29 114.39 116.02 -3.5% 3.8% -1.6% 1.4% 2.7%
EUROPEAN UNION 58.51 56.32 52.26 53.39 53.12 52.26 -2.2% 0.4% -0.5% -1.6% 0.0%

DEGREE OF SELF-SUFFICIENCY IN ENERGY SUPPLY (Total Domestic Production / Gross Consumption)
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Thanks to technological improvements and cost reduction, North

Sea crude oil regularly increased its market share in the European oil

market…

In terms of crude oil, the European Union depended on external

supplies for as much as 80% in 1997 (75% in 1985 and 85% in

1990), including requirements for marine bunkers. It mainly con-

cerned crude oil, as net imports of oil products were marginal in

1997. Of these external supplies, 57% came from OPEC (56% in

1996), 25% from Norway (24% in 1996), 20% from CIS (16% in

1996) and 20% from Africa (23% in 1996). In 1997, the CIS

increased their deliveries by about 25%, compensating for the

reduction (-12.5%) from Africa. Since the mid-80’s OPEC has

regained some of the share lost to new non-OPEC producers fol-

lowing the oil price shocks of the 80s. However, in recent years,

technology and cost reduction advances in oil exploration and

production, notably in the North Sea, have resulted in OPEC taking

a lower than expected share of the growing demand for oil.

Reinforcement of the European gas transport network…

The external dependency of the European Union in terms of nat-

ural gas was 41% in 1997 (35% in 1985 and 42% in 1990). The

shares of the three major suppliers were 41% for CIS (45% in

1996), 30% for Algeria (26% in 1996) and 27% for Norway (26% in

1996) with only 2% from diverse sources (Libya, UAE and

Australia). Norway benefited from the sales agreements for the

gas from its Troll fields and increased deliveries to the European

Union in 1996 by about 4 Mtoe. Algeria, after the upgrading of its

liquefaction units, also increased by about 5.6 Mtoe. On the other

hand, deliveries from CIS declined slowly.

In addition, major investments were under way to reinforce the

transport network throughout Europe. The main developments

concern:

• The interconnector linking Bacton, England and Zeebrugge,

Belgium to be commissioned in 1998;

• The NorFra pipeline linking directly Norway and France to be

commissioned in 1998;

• The deliveries from the Norway Froy field through the Frigg

pipeline to St Georgius in Scotland and from there to Ireland;

• The new agreement between Norway and the Czech Republic

for deliveries that began in May 1997;

• ÖMV, the largest oil company in Austria, began construction of a

number of pipeline projects designed to move gas into the

European market, such as the Trans-Austria-Gasline running

across Austria from the Slovak border and supplying 90% of its

gas to Italy’s Snam. Another line will supply Russian gas to

Germany and France;

• In Germany, several pipeline projects are currently underway, the

most important being the Trans Europa Naturgas Pipeline (a

Ruhrgas/Snam joint venture), the Wedel line (From Bielefeld to

Aachen) and a pipeline from Schnaitsee to the Austrian border;

• Many other countries of Western Europe, including Italy, Spain,

Portugal and Greece, have extensive plans to reinforce their

transport infrastructure.

Less concern about security of supply…

Presently, there is generally little concern about security of sup-

ply. But more than three-quarters of world oil and gas reserves

are located in potentially unstable areas from political and/or eco-

nomic points of view. Furthermore, these areas will remain the

dominant source of European Union supplies in the future. For

this reason, it is crucial for the European Union to reinforce good

producer-consumer relations, fostered by a process of dialogue

and alignment of interests via investment and operational

arrangements. Upstream investment possibilities for European

companies in producer countries are now opening up; and the

developments that producer country companies have been pur-

suing in the European Union’s downstream sector in recent years

are continuing. Such moves consolidate the mutual interest that

both parties have in the successful operation of the oil and gas

markets as a whole.

The European Union remains the largest net energy importer

in the world and, in 1997, imports met 47% of total require-

ments. Import dependency varies markedly between indivi-

dual Member States. Considerable effort has been made to

diversify the sources of oil, gas and coal imports. Over the

next 20 years, import dependence will increase as indigenous

production declines. Greater emphasis is being placed on

overseas direct investment in energy exporting regions; as

well as on diplomatic efforts to encourage free international

trade in energy and to engage in dialogue with major expor-

ting nations.

Main items
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 735.21 740.49 703.31 738.22 763.56 761.45 -0.9% 1.0% 3.4% -0.3% 1.1%
Solids 239.43 230.64 209.87 138.02 131.30 126.25 -2.6% -8.0% -4.9% -3.8% -7.0%
Oil 150.87 143.54 116.96 159.65 159.18 158.28 -5.0% 6.4% -0.3% -0.6% 4.4%
Natural gas 131.87 124.72 132.87 166.60 188.63 182.17 0.2% 4.6% 13.2% -3.4% 4.6%
Nuclear 147.38 173.33 181.44 201.24 208.86 212.61 4.2% 2.1% 3.8% 1.8% 2.3%
Hydro & Wind 24.41 26.80 22.33 25.30 25.26 26.04 -1.8% 2.5% -0.1% 3.1% 2.2%
Geothermal 1.79 1.97 2.22 2.51 2.74 2.81 4.4% 2.6% 9.1% 2.5% 3.5%
Other renewable energy sources 39.46 39.48 37.62 44.90 47.59 53.28 -1.0% 3.6% 6.0% 12.0% 5.1%

Net Imports 526.35 578.25 643.73 651.26 678.81 690.72 4.1% 0.2% 4.2% 1.8% 1.0%
Solids 74.45 73.14 88.25 94.41 95.22 96.51 3.5% 1.4% 0.9% 1.4% 1.3%
Oil 381.96 420.65 460.86 446.73 465.27 469.29 3.8% -0.6% 4.1% 0.9% 0.3%

Crude oil 343.38 398.08 436.75 434.71 454.66 465.07 4.9% -0.1% 4.6% 2.3% 0.9%
Oil products 38.58 22.58 24.11 12.02 10.61 4.22 -9.0% -13.0% -11.7% -60.3% -22.1%

Natural gas 68.61 82.37 92.30 108.63 118.46 124.25 6.1% 3.3% 9.1% 4.9% 4.3%
Electricity 1.33 2.09 2.33 1.50 -0.14 0.67 12.0% -8.5% - - -16.3%

Gross Inland Consumption 1240.79 1291.90 1314.20 1362.61 1411.07 1406.88 1.2% 0.7% 3.6% -0.3% 1.0%
Solids 316.18 305.36 301.15 237.77 234.79 221.82 -1.0% -4.6% -1.3% -5.5% -4.3%
Oil 512.27 536.34 545.05 576.04 586.82 587.77 1.2% 1.1% 1.9% 0.2% 1.1%
Natural gas 197.97 206.53 222.06 273.35 305.14 301.87 2.3% 4.2% 11.6% -1.1% 4.5%
Other (1) 214.37 243.67 245.94 275.45 284.32 295.42 2.8% 2.3% 3.2% 3.9% 2.7%

Electricity Generation in TWh 1917.01 2073.86 2155.63 2328.15 2410.31 2422.49 2.4% 1.6% 3.5% 0.5% 1.7%
Nuclear 574.92 681.90 720.06 810.12 851.05 859.74 4.6% 2.4% 5.1% 1.0% 2.6%
Hydro & wind (including pumping) 299.19 325.78 276.37 314.04 314.81 322.91 -1.6% 2.6% 0.2% 2.6% 2.2%
Thermal 1042.90 1066.19 1159.21 1204.00 1244.45 1239.84 2.1% 0.8% 3.4% -0.4% 1.0%

Generation Capacity in GWe 480.95 510.56 522.98 538.82 549.11 555.83 1.7% 0.6% 1.9% 1.2% 0.9%
Nuclear 87.04 110.03 116.65 119.56 121.45 124.15 6.0% 0.5% 1.6% 2.2% 0.9%
Hydro & wind 103.48 108.69 111.73 117.69 118.92 120.21 1.5% 1.0% 1.0% 1.1% 1.1%
Thermal 290.43 291.84 294.59 301.57 308.74 311.46 0.3% 0.5% 2.4% 0.9% 0.8%

Average Load Factor in % 45.5 46.4 47.1 49.3 50.1 49.8 0.7% 0.9% 1.6% -0.7% 0.8%

Fuel Inputs for Thermal Power Generation 248.46 249.40 269.55 271.98 277.69 270.39 1.6% 0.2% 2.1% -2.6% 0.0%
Solids 170.39 173.65 182.24 161.93 160.81 149.43 1.4% -2.3% -0.7% -7.1% -2.8%
Oil 40.39 36.52 42.48 43.59 41.63 38.40 1.0% 0.5% -4.5% -7.7% -1.4%
Gas 30.15 31.57 36.60 55.17 63.86 69.76 4.0% 8.6% 15.8% 9.2% 9.7%
Geothermal 1.70 1.84 1.88 2.15 2.35 2.44 2.0% 2.7% 9.6% 3.8% 3.9%
Biomass 5.83 5.82 6.35 9.15 9.04 10.35 1.7% 7.6% -1.2% 14.5% 7.2%

Average Thermal Efficiency in % 36.1 36.8 37.0 38.1 38.5 39.4 0.5% 0.6% 1.2% 2.3% 0.9%

Non-Energy Uses 75.89 85.42 85.20 94.30 92.05 97.71 2.3% 2.0% -2.4% 6.1% 2.0%

Total Final Energy Demand 822.07 852.63 861.72 899.18 937.68 930.59 0.9% 0.9% 4.3% -0.8% 1.1%
Solids 101.44 89.19 80.10 49.07 46.69 45.90 -4.6% -9.3% -4.9% -1.7% -7.6%
Oil 373.58 394.75 396.81 419.59 431.51 430.07 1.2% 1.1% 2.8% -0.3% 1.2%
Gas 161.39 169.64 178.23 205.74 227.71 215.87 2.0% 2.9% 10.7% -5.2% 2.8%
Electricity 136.31 148.99 155.97 169.37 173.88 176.64 2.7% 1.7% 2.7% 1.6% 1.8%
Heat 16.01 16.65 16.94 19.45 21.08 20.81 1.1% 2.8% 8.4% -1.3% 3.0%
Renewable energy sources 33.34 33.41 33.67 35.95 36.80 41.30 0.2% 1.3% 2.4% 12.2% 3.0%

CO2 Emissions in Mt of CO2 (2) 2992.1 3030.3 3076.0 3043.0 3126.8 3046.7 0.6% -0.2% 2.8% -2.6% -0.1%

Indicators
Population (Million) 358.80 361.44 364.51 372.10 373.16 374.24 0.3% 0.4% 0.3% 0.3% 0.4%
GDP (bil. EUR 1990) 4553.7 5020.2 5315.0 5683.2 5777.8 5930.8 3.1% 1.3% 1.7% 2.6% 1.6%
Gross Inl Cons./GDP (toe/1990 MEUR) 272.5 257.3 247.3 239.8 244.2 237.2 -1.9% -0.6% 1.9% -2.9% -0.6%
Gross Inl Cons./Capita (Kgoe/inhabitant) 3458.1 3574.3 3605.4 3661.9 3781.4 3759.3 0.8% 0.3% 3.3% -0.6% 0.6%
Electricity Generated/Capita (kWh/inhabitant) 5342.8 5737.6 5913.9 6256.7 6459.2 6473.1 2.1% 1.1% 3.2% 0.2% 1.3%
CO2 Emissions/Capita (kg of CO2/inhabitant) 8339.3 8384.0 8438.7 8177.8 8379.4 8141.2 0.2% -0.6% 2.5% -2.8% -0.5%
Import Dependency (%) 41.5 43.7 47.7 46.6 46.9 47.7 2.8% -0.5% 0.6% 1.8% 0.0%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world

EUROPEAN UNION : SUMMARY ENERGY BALANCE
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1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Gross Inland Consumption (Mtoe) 1240.8 1291.9 1314.2 1362.6 1411.1 1406.9 1.2% 0.7% 3.6% -0.3% 1.0%
Public Thermal Power Generation 356.5 384.6 412.4 435.5 450.4 444.7 3.0% 1.1% 3.4% -1.3% 1.1%
Autoprod. Thermal Power Generation 39.0 37.8 38.5 37.7 36.1 38.3 -0.3% -0.4% -4.1% 6.0% -0.1%
Energy Branch 60.4 63.3 63.3 68.0 70.7 69.2 0.9% 1.5% 3.9% -2.1% 1.3%
Final Energy Consumption 822.0 852.5 861.4 898.8 937.3 930.2 0.9% 0.9% 4.3% -0.8% 1.1%
Industry 264.1 268.5 264.9 258.4 261.1 262.6 0.1% -0.5% 1.0% 0.6% -0.1%
Transport 202.8 234.7 253.8 275.7 283.3 288.6 4.6% 1.7% 2.8% 1.9% 1.9%
Tertiary-Domestic 355.0 349.2 342.6 364.7 392.9 379.0 -0.7% 1.3% 7.7% -3.5% 1.5%

Energy Intensity (toe/1990 MEUR) 272.5 257.3 247.3 239.8 244.2 237.2 -1.9% -0.6% 1.9% -2.9% -0.6%
Public Thermal Power Generation 78.3 76.6 77.6 76.6 78.0 75.0 -0.2% -0.2% 1.7% -3.8% -0.5%
Autoprod. Thermal Power Generation 8.6 7.5 7.2 6.6 6.3 6.5 -3.3% -1.7% -5.7% 3.2% -1.6%
Industry 58.0 53.5 49.8 45.5 45.2 44.3 -3.0% -1.8% -0.6% -2.0% -1.7%
Transport 44.5 46.8 47.8 48.5 49.0 48.7 1.4% 0.3% 1.1% -0.7% 0.3%
Tertiary-Domestic 78.0 69.6 64.5 64.2 68.0 63.9 -3.7% -0.1% 6.0% -6.0% -0.1%

Energy per Capita (Kgoe/inhabitant) 3458 3574 3605 3662 3781 3759 0.8% 0.3% 3.3% -0.6% 0.6%
Industry 736 743 727 694 700 702 -0.3% -0.9% 0.8% 0.3% -0.5%
Transport 565 649 696 741 759 771 4.3% 1.2% 2.5% 1.6% 1.5%
Tertiary-Domestic 989 966 940 980 1053 1013 -1.0% 0.8% 7.4% -3.8% 1.1%

Electricity Share (%)
Final Energy Consumption 16.6% 17.5% 18.1% 18.8% 18.6% 19.0% 1.8% 0.8% -1.5% 2.4% 0.7%
Industry 23.4% 25.1% 26.2% 27.6% 27.5% 28.2% 2.2% 1.1% -0.5% 2.5% 1.1%
Transport 1.7% 1.5% 1.6% 1.7% 1.7% 1.7% -1.1% 1.5% 0.2% -1.0% 1.0%
Tertiary-Domestic 20.0% 22.4% 24.1% 25.6% 24.8% 25.8% 3.8% 1.2% -3.1% 0.8% 0.6%

Total Renewable Consumption (Mtoe) 65.5 68.1 61.9 72.5 75.4 81.4 -1.1% 3.2% 5.3% 12.3% 1.1%
Hydro 24.4 26.8 22.3 24.9 24.8 25.4 -1.8% 2.3% -2.8% 2.0% 0.4%
Biomass 39.2 39.2 37.2 44.4 47.1 52.3 -1.0% 3.6% 9.5% 17.7% 1.5%
Other renawable energy sources 1.9 2.1 2.4 3.1 3.4 3.7 5.2% 5.0% 14.2% 19.0% 1.0%

Renewable Intensity (toe/1990MEUR) 14.4 13.6 11.6 12.8 13.0 13.7 -4.1% 1.8% 1.2% 7.7% 0.7%
Renewable per capita (Kgoe/inhabitant) 182.4 188.3 169.8 194.8 202.0 217.6 -1.4% 2.8% 4.7% 11.7% 1.1%

CO2 Emissions (Mt of CO2) 2992.1 3030.3 3076.0 3043.0 3126.8 3046.7 0.6% -0.2% 2.8% -2.6% -0.1%
Public Thermal Power Generation 762.5 772.9 837.4 817.7 833.6 789.1 1.9% -0.5% 1.9% -5.3% -0.8%
Autoprod. Thermal Power Generation 131.4 124.9 124.6 108.8 101.9 105.1 -1.1% -2.7% -6.3% 3.1% -2.4%
Energy Branch 123.2 128.2 127.4 141.1 147.3 143.5 0.7% 2.1% 4.4% -2.6% 1.7%
Industry 613.3 596.0 568.0 516.9 512.7 508.5 -1.5% -1.9% -0.8% -0.8% -1.6%
Transport 588.0 682.4 738.5 803.2 825.4 841.5 4.7% 1.7% 2.8% 2.0% 1.9%
Tertiary-Domestic 733.9 685.3 642.7 631.8 689.9 642.4 -2.6% -0.3% 9.2% -6.9% 0.0%

Carbon Intensity (tn of CO2/toe) 2.4 2.3 2.3 2.2 2.2 2.2 -0.6% -0.9% -0.8% -2.3% -1.1%
Public Thermal Power Generation 3.6 3.7 3.6 3.5 3.5 3.4 -0.1% -0.8% -1.1% -1.5% -0.9%
Autoprod. Thermal Power Generation 3.4 3.3 3.2 2.9 2.8 2.7 -0.8% -2.3% -2.3% -2.7% -2.3%
Energy Branch 2.0 2.0 2.0 2.1 2.1 2.1 -0.3% 0.6% 0.5% -0.5% 0.4%
Industry 2.3 2.2 2.1 2.0 2.0 1.9 -1.6% -1.4% -1.8% -1.4% -1.4%
Transport 2.9 2.9 2.9 2.9 2.9 2.9 0.1% 0.0% 0.0% 0.1% 0.0%
Tertiary-Domestic 2.1 2.0 1.9 1.7 1.8 1.7 -1.9% -1.6% 1.4% -3.5% -1.4%

CO2 per Capita (kg of CO2/inhabitant) 8339 8384 8439 8178 8379 8141 0.2% -0.6% 2.5% -2.8% -0.5%
Industry 1709 1649 1558 1389 1374 1359 -1.8% -2.3% -1.1% -1.1% -1.9%
Transport 1639 1888 2026 2158 2212 2249 4.3% 1.3% 2.5% 1.7% 1.5%
Tertiary-Domestic 2046 1896 1763 1698 1849 1717 -2.9% -0.8% 8.9% -7.2% -0.4%

CO2 per unit of GDP (tn of CO2/1990 MEUR) 657 604 579 535 541 514 -2.5% -1.5% 1.1% -5.1% -1.7%
Public Thermal Power Generation 167 154 158 144 144 133 -1.2% -1.8% 0.3% -7.8% -2.4%
Autoprod. Thermal Power Generation 29 25 23 19 18 18 -4.1% -4.0% -7.8% 0.4% -3.9%
Energy Branch 27 26 24 25 25 24 -2.4% 0.7% 2.6% -5.1% 0.1%
Industry 135 119 107 91 89 86 -4.5% -3.2% -2.4% -3.4% -3.1%
Transport 129 136 139 141 143 142 1.5% 0.3% 1.1% -0.7% 0.3%
Tertiary-Domestic 161 137 121 111 119 108 -5.6% -1.7% 7.4% -9.3% -1.6%

EUROPEAN UNION : MAIN INDICATORS
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 8.43 8.92 8.69 8.70 8.99 9.06 0.6% 0.0% 3.4% 0.8% 0.3%
Solids 0.63 0.56 0.64 0.30 0.26 0.26 0.6% -13.9% -14.6% 2.0% -9.3%
Oil 1.15 1.21 1.19 1.06 0.97 0.98 0.5% -2.2% -8.5% 0.9% -3.5%
Natural gas 1.01 1.09 1.11 1.26 1.27 1.22 1.9% 2.6% 0.7% -4.3% 1.9%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & Wind 2.66 3.08 2.71 3.19 2.94 3.09 0.4% 3.3% -7.7% 5.2% 2.8%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Other renewable energy sources 2.99 2.99 3.05 2.89 3.55 3.51 0.4% -1.1% 23.0% -1.3% 0.1%

Net Imports 15.46 15.08 17.28 17.38 18.96 18.86 2.3% 0.1% 9.1% -0.5% -0.4%
Solids 3.57 3.35 3.12 2.52 3.03 3.10 -2.7% -4.2% 20.3% 2.5% -4.4%
Oil 8.39 8.73 9.71 9.65 10.26 10.69 3.0% -0.1% 6.2% 4.3% -0.8%

Crude oil 6.68 6.51 7.80 8.01 8.16 8.98 3.1% 0.5% 1.8% 10.1% -0.2%
Oil products 1.71 2.22 1.91 1.64 2.09 1.71 2.2% -3.0% 27.7% -18.3% -3.1%

Natural gas 3.64 3.24 4.49 5.42 5.59 5.13 4.3% 3.8% 3.3% -8.3% 3.7%
Electricity -0.15 -0.23 -0.04 -0.21 0.08 -0.07 -23.2% 40.0% - - -

Gross Inland Consumption 23.67 24.17 25.64 26.27 27.79 28.35 1.6% 0.5% 5.8% 2.0% -0.4%
Solids 3.96 3.72 4.16 3.22 3.33 3.57 1.0% -5.0% 3.4% 7.2% -4.6%
Oil 9.61 10.19 10.52 10.86 11.10 11.71 1.8% 0.6% 2.2% 5.4% -1.1%
Natural gas 4.60 4.43 5.24 6.33 6.79 6.54 2.6% 3.9% 7.2% -3.6% 2.6%
Other (1) 5.50 5.83 5.72 5.86 6.58 6.54 0.8% 0.5% 12.2% -0.6% 0.7%

Electricity Generation in TWh 44.82 49.34 50.83 56.58 54.83 56.84 2.6% 2.2% -3.1% 3.7% 1.5%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind (including pumping) 31.89 36.86 32.91 38.47 35.57 37.29 0.6% 3.2% -7.5% 4.8% 2.6%
Thermal 12.93 12.48 17.92 18.11 19.25 19.55 6.7% 0.2% 6.3% 1.6% -0.6%

Generation Capacity in GWe 15.25 16.74 16.69 17.44 17.52 17.86 1.8% 0.9% 0.5% 1.9% 0.6%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind 10.17 10.76 10.95 11.31 11.38 11.55 1.5% 0.6% 0.7% 1.5% 0.4%
Thermal 5.08 5.98 5.74 6.13 6.14 6.31 2.5% 1.3% 0.1% 2.7% 1.1%

Average Load Factor in % 33.5 33.6 34.8 37.0 35.7 36.3 0.7% 1.3% -3.5% 1.7% 0.8%

Fuel Inputs for Thermal Power Generation 2.57 2.92 4.17 4.07 4.97 4.82 10.2% -0.5% 22.1% -3.0% -0.7%
Solids 0.66 0.84 1.46 1.04 1.13 1.22 17.2% -6.6% 9.0% 7.4% -6.8%
Oil 0.33 0.41 0.45 0.58 0.58 0.58 6.1% 5.5% 0.0% 0.0% 5.4%
Gas 1.31 1.41 1.97 2.11 2.75 2.38 8.5% 1.4% 30.4% -13.7% 1.4%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.26 0.26 0.29 0.33 0.50 0.64 1.8% 2.9% 49.8% 29.0% 1.8%

Average Thermal Efficiency in % 43.3 36.8 37.0 38.3 33.3 34.9 -3.1% 0.7% -12.9% 4.7% 0.2%

Non-Energy Uses 1.52 1.48 1.57 1.23 1.66 1.66 0.5% -4.8% 35.6% 0.0% -3.5%

Total Final Energy Demand 19.15 19.19 19.91 21.18 22.02 21.91 0.8% 1.2% 4.0% -0.5% 0.2%
Solids 2.43 1.92 1.75 1.39 1.43 1.44 -6.4% -4.4% 2.4% 1.0% -3.8%
Oil 7.43 7.83 8.12 8.82 8.87 8.87 1.8% 1.7% 0.6% 0.0% -0.1%
Gas 2.98 2.81 3.03 3.65 3.83 3.83 0.3% 3.8% 5.1% 0.0% 1.8%
Electricity 3.18 3.45 3.71 4.01 4.12 4.20 3.1% 1.6% 2.8% 1.8% 0.7%
Heat 0.44 0.48 0.57 0.79 0.83 0.83 5.3% 6.8% 5.0% 0.0% 3.1%

Renewable energy sources 2.70 2.70 2.74 2.52 2.94 2.74 0.3% -1.7% 16.7% -6.8% -0.2%

CO2 Emissions in Mt of CO2 (2) 51.0 50.7 55.0 56.7 59.5 59.5 1.5% 0.6% 5.0% -0.1% -0.5%

Indicators
Population (Million) 7.58 7.62 7.73 8.05 8.06 8.08 0.4% 0.8% 0.2% 0.3% 0.5%
GDP (bil. EUR 1990) 107.3 115.2 125.6 138.5 140.7 144.2 3.2% 2.0% 1.6% 2.5% 1.1%
Gross Inl Cons./GDP (toe/1990 MEUR) 220.5 209.7 204.1 189.7 197.5 196.5 -1.5% -1.5% 4.1% -0.5% -1.5%
Gross Inl Cons./Capita (Kgoe/inhabitant) 3122.8 3174.2 3317.1 3265.1 3448.4 3508.8 1.2% -0.3% 5.6% 1.8% -0.9%
Electricity Generated/Capita (kWh/inhabitant) 5913.9 6478.8 6576.6 7031.2 6802.6 7034.9 2.1% 1.3% -3.3% 3.4% 1.0%
CO2 Emissions/Capita (kg of CO2/inhabitant) 6734.6 6656.2 7110.2 7046.0 7386.0 7361.5 1.1% -0.2% 4.8% -0.3% -1.0%
Import Dependency (%) 65.3 62.4 67.4 66.1 68.2 66.5 0.6% -0.4% 3.1% -2.5% 0.0%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world

AUSTRIA : SUMMARY ENERGY BALANCE
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 13.69 13.23 12.54 11.42 11.72 12.90 -1.7% -1.8% 2.7% 10.0% 0.4%
Solids 4.38 1.85 1.08 0.27 0.24 0.18 -24.4% -24.3% -12.1% -23.8% -22.6%
Oil 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Natural gas 0.03 0.01 0.01 0.00 0.00 0.00 -22.3% -53.3% 700.2% -92.5% -46.0%
Nuclear 8.70 10.80 10.71 10.34 10.69 11.96 4.2% -0.7% 3.4% 11.8% 1.6%
Hydro & Wind 0.02 0.03 0.02 0.03 0.02 0.03 -0.7% 4.8% -28.5% 26.2% 1.9%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 24.6% 8.2% 20.3% -1.3% 8.4%
Other renewable energy sources 0.55 0.53 0.71 0.78 0.77 0.73 5.4% 1.9% -1.2% -5.4% 0.4%

Net Imports 31.97 35.59 38.86 43.69 46.97 47.07 4.0% 2.4% 7.5% 0.2% 2.8%
Solids 5.57 6.75 9.49 9.34 7.96 8.09 11.3% -0.3% -14.8% 1.7% -2.2%
Oil 19.12 21.88 21.47 23.58 26.77 27.41 2.3% 1.9% 13.5% 2.4% 3.6%

Crude oil 20.35 24.97 26.12 25.67 30.79 31.86 5.1% -0.3% 19.9% 3.5% 2.9%
Oil products -1.23 -3.08 -4.65 -2.10 -4.02 -4.45 30.5% -14.7% 91.8% 10.7% -0.6%

Natural gas 7.29 7.15 8.22 10.42 11.88 11.28 2.4% 4.9% 14.0% -5.0% 4.6%
Electricity 0.00 -0.18 -0.32 0.35 0.36 0.28 140.8% - 2.9% -22.0% -

Gross Inland Consumption 43.84 45.62 47.26 50.46 53.97 55.09 1.5% 1.3% 7.0% 2.1% 2.2%
Solids 9.90 8.77 10.24 8.55 8.17 8.36 0.7% -3.5% -4.4% 2.3% -2.9%
Oil 17.34 18.46 17.73 19.79 22.14 22.46 0.4% 2.2% 11.9% 1.5% 3.4%
Natural gas 7.33 7.21 8.17 10.61 11.82 11.26 2.2% 5.4% 11.4% -4.7% 4.7%
Other (1) 9.27 11.18 11.12 11.50 11.85 13.00 3.7% 0.7% 3.0% 9.7% 2.3%

Electricity Generation in TWh 57.31 65.34 70.83 74.42 76.14 78.88 4.3% 1.0% 2.3% 3.6% 1.5%
Nuclear 34.59 43.09 42.71 41.35 43.33 47.40 4.3% -0.6% 4.8% 9.4% 1.5%
Hydro & wind (including pumping) 1.35 1.17 0.90 1.24 1.21 1.28 -7.7% 6.5% -2.4% 6.3% 5.1%
Thermal 21.37 21.07 27.21 31.83 31.60 30.19 5.0% 3.2% -0.7% -4.4% 1.5%

Generation Capacity in GWe 14.17 14.03 14.14 14.92 14.85 14.69 0.0% 1.1% -0.4% -1.1% 0.5%
Nuclear 5.48 5.50 5.50 5.63 5.69 5.71 0.1% 0.5% 1.1% 0.4% 0.5%
Hydro & wind 1.33 1.34 1.41 1.41 1.41 1.41 1.2% 0.0% 0.0% 0.1% 0.0%
Thermal 7.36 7.19 7.24 7.88 7.75 7.57 -0.3% 1.7% -1.6% -2.3% 0.7%

Average Load Factor in % 46.2 53.2 57.2 57.0 58.5 61.3 4.4% -0.1% 2.8% 4.7% 1.0%

Fuel Inputs for Thermal Power Generation 5.26 4.97 6.58 7.17 7.12 6.76 4.6% 1.7% -0.7% -5.0% 0.4%
Solids 2.83 3.02 3.87 3.76 3.53 3.12 6.5% -0.6% -6.1% -11.7% -3.0%
Oil 0.96 0.31 0.32 0.18 0.19 0.20 -19.9% -10.9% 6.2% 6.3% -6.3%
Gas 1.24 1.42 1.98 2.72 2.93 2.97 9.9% 6.5% 7.5% 1.5% 5.9%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.23 0.22 0.40 0.50 0.47 0.47 11.5% 4.6% -6.5% 0.1% 2.3%

Average Thermal Efficiency in % 34.9 36.4 35.6 38.2 38.2 38.4 0.4% 1.4% -0.1% 0.6% 1.1%

Non-Energy Uses 2.90 3.21 3.16 3.63 4.74 5.07 1.7% 2.8% 30.4% 7.0% 7.0%

Total Final Energy Demand 29.21 30.89 30.84 34.16 36.35 36.46 1.1% 2.1% 6.4% 0.3% 2.4%
Solids 4.46 3.74 3.79 3.31 3.23 3.71 -3.2% -2.7% -2.2% 14.6% -0.3%
Oil 13.09 15.15 14.29 15.96 17.20 17.33 1.8% 2.2% 7.8% 0.7% 2.8%
Gas 6.96 6.82 7.25 8.52 9.36 8.72 0.8% 3.3% 9.9% -6.9% 2.7%
Electricity 4.16 4.66 4.99 5.88 6.01 6.18 3.7% 3.4% 2.1% 2.8% 3.1%
Heat 0.22 0.21 0.21 0.22 0.25 0.27 -0.6% 0.7% 12.1% 9.6% 3.5%
Renewable energy sources 0.31 0.31 0.31 0.28 0.30 0.26 -0.3% -2.1% 8.6% -14.2% -2.5%

CO2 Emissions in Mt of CO2 (2) 98.8 101.7 104.5 111.0 116.5 115.7 1.1% 1.2% 5.0% -0.7% 1.5%

Indicators
Population (Million) 9.86 9.90 9.97 10.14 10.16 10.18 0.2% 0.3% 0.2% 0.2% 0.3%
GDP (bil. EUR 1990) 133.1 144.7 154.5 164.8 166.9 171.9 3.0% 1.3% 1.3% 3.0% 1.5%
Gross Inl Cons./GDP (toe/1990 MEUR) 329.5 315.2 305.9 306.2 323.4 320.4 -1.5% 0.0% 5.6% -0.9% 0.7%
Gross Inl Cons./Capita (Kgoe/inhabitant) 4447.3 4607.5 4741.9 4977.5 5314.2 5410.3 1.3% 1.0% 6.8% 1.8% 1.9%
Electricity Generated/Capita (kWh/inhabitant) 5813.5 6598.6 7106.5 7341.1 7496.1 7747.0 4.1% 0.7% 2.1% 3.3% 1.2%
CO2 Emissions/Capita (kg of CO2/inhabitant) 10026.9 10270.3 10485.3 10950.2 11470.6 11366.2 0.9% 0.9% 4.8% -0.9% 1.2%
Import Dependency (%) 69.3 72.2 75.7 80.4 80.3 78.2 1.8% 1.2% -0.1% -2.6% 0.5%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world

BELGIUM : SUMMARY ENERGY BALANCE
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 4.85 7.88 9.94 15.46 17.52 20.26 15.4% 9.2% 13.3% 15.6% 10.7%
Solids 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Oil 2.92 4.78 6.06 9.31 10.30 11.59 15.7% 9.0% 10.6% 12.6% 9.7%
Natural gas 0.97 2.11 2.74 4.65 5.65 6.96 23.1% 11.2% 21.4% 23.2% 14.3%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & Wind 0.01 0.03 0.05 0.10 0.11 0.17 51.1% 13.6% 2.7% 57.9% 17.3%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 0.5% -0.4% -31.9% 56.2% 0.6%
Other renewable energy sources 0.96 0.96 1.09 1.40 1.47 1.55 2.7% 5.1% 5.2% 5.1% 5.1%

Net Imports 15.53 11.17 9.08 7.92 6.03 4.20 -10.2% -2.7% -23.8% -30.3% -10.4%
Solids 7.70 6.26 6.23 7.65 7.65 8.00 -4.1% 4.2% -0.1% 4.7% 3.6%
Oil 8.19 5.28 3.16 1.83 1.41 -0.39 -17.3% -10.4% -22.9% - -

Crude oil 4.03 3.10 2.03 0.80 0.34 -2.74 -12.8% -17.0% -58.2% - -
Oil products 4.16 2.18 1.13 1.03 1.07 2.34 -23.0% -1.9% 4.7% 117.9% 11.0%

Natural gas -0.40 -0.74 -0.93 -1.49 -1.70 -2.78 18.5% 10.0% 13.8% 63.7% 17.0%
Electricity 0.04 0.36 0.61 -0.07 -1.32 -0.62 72.6% - 1839.7% -52.9% -

Gross Inland Consumption 19.60 18.83 18.20 20.58 23.23 21.59 -1.5% 2.5% 12.9% -7.1% 2.5%
Solids 7.38 6.87 6.11 6.44 8.87 6.66 -3.7% 1.1% 37.7% -25.0% 1.2%
Oil 10.65 9.21 8.55 9.58 10.43 9.98 -4.3% 2.3% 8.9% -4.3% 2.2%
Natural gas 0.57 1.39 1.79 3.12 3.67 3.86 25.8% 11.8% 17.7% 5.1% 11.7%
Other (1) 1.00 1.35 1.76 1.44 0.26 1.09 11.8% -3.9% -82.2% 326.8% -6.5%

Electricity Generation in TWh 29.04 27.96 25.73 36.78 53.54 44.28 -2.4% 7.4% 45.6% -17.3% 8.1%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind (including pumping) 0.08 0.33 0.64 1.20 1.24 1.95 51.1% 13.6% 2.7% 57.9% 17.3%
Thermal 28.96 27.63 25.10 35.58 52.31 42.33 -2.8% 7.2% 47.0% -19.1% 7.8%

Generation Capacity in GWe 8.57 8.44 9.13 10.69 11.16 11.78 1.3% 3.2% 4.4% 5.5% 3.7%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind 0.06 0.21 0.35 0.63 0.85 1.12 43.5% 12.2% 35.9% 31.6% 17.9%
Thermal 8.52 8.24 8.78 10.06 10.31 10.66 0.6% 2.8% 2.4% 3.4% 2.8%

Average Load Factor in % 38.7 37.8 32.2 39.3 54.8 42.9 -3.6% 4.1% 39.5% -21.6% 4.2%

Fuel Inputs for Thermal Power Generation 7.27 6.95 6.35 8.53 12.00 9.88 -2.7% 6.1% 40.6% -17.7% 6.5%
Solids 6.49 6.13 5.55 6.05 8.55 6.29 -3.1% 1.8% 41.2% -26.4% 1.8%
Oil 0.35 0.32 0.25 0.97 1.68 1.63 -6.1% 30.9% 73.4% -2.9% 30.5%
Gas 0.08 0.14 0.14 0.91 1.29 1.45 12.5% 46.3% 41.1% 13.0% 40.3%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.36 0.36 0.41 0.60 0.49 0.50 3.0% 7.7% -19.1% 3.1% 2.7%

Average Thermal Efficiency in % 34.3 34.2 34.0 35.9 37.5 36.8 -0.2% 1.1% 4.5% -1.7% 1.2%

Non-Energy Uses 0.52 0.44 0.33 0.38 0.43 0.43 -8.7% 3.0% 13.8% -0.4% 4.0%

Total Final Energy Demand 14.49 13.87 14.54 15.05 15.64 15.16 0.1% 0.7% 4.0% -3.1% 0.6%
Solids 0.77 0.42 0.46 0.39 0.37 0.37 -9.6% -3.2% -6.4% 0.7% -3.1%
Oil 9.46 7.87 7.59 7.48 7.68 7.38 -4.3% -0.3% 2.8% -3.9% -0.4%
Gas 0.51 0.94 1.13 1.67 1.87 1.84 17.5% 8.2% 11.9% -1.5% 7.3%
Electricity 2.18 2.41 2.52 2.69 2.77 2.74 2.9% 1.3% 3.0% -1.0% 1.2%
Heat 1.09 1.75 2.31 2.23 2.42 2.27 16.2% -0.7% 8.4% -6.0% -0.2%
Renewable energy sources 0.48 0.48 0.54 0.59 0.54 0.56 2.4% 1.8% -8.9% 3.6% 0.4%

CO2 Emissions in Mt of CO2 (2) 60.9 56.3 52.7 59.9 73.9 64.0 -2.8% 2.6% 23.5% -13.4% 2.8%

Indicators
Population (Million) 5.11 5.13 5.14 5.23 5.26 5.28 0.1% 0.3% 0.6% 0.3% 0.4%
GDP (bil. EUR 1990) 91.7 100.1 101.6 114.8 118.5 122.4 2.1% 2.5% 3.2% 3.3% 2.7%
Gross Inl Cons./GDP (toe/1990 MEUR) 213.8 188.1 179.2 179.2 196.1 176.4 -3.5% 0.0% 9.4% -10.0% -0.2%
Gross Inl Cons./Capita (Kgoe/inhabitant) 3833.8 3670.8 3541.7 3936.2 4415.8 4090.3 -1.6% 2.1% 12.2% -7.4% 2.1%
Electricity Generated/Capita (kWh/inhabitant) 5679.6 5450.8 5010.4 7035.5 10176.1 8387.3 -2.5% 7.0% 44.6% -17.6% 7.6%
CO2 Emissions/Capita (kg of CO2/inhabitant) 11900.7 10969.0 10247.9 11450.5 14054.4 12123.8 -2.9% 2.2% 22.7% -13.7% 2.4%
Import Dependency (%) 77.6 56.7 47.4 35.7 24.4 18.2 -9.4% -5.5% -31.7% -25.4% -12.8%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world

DENMARK : SUMMARY ENERGY BALANCE
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 11.16 11.62 11.74 13.19 13.38 14.98 1.0% 2.4% 1.5% 11.9% 3.5%
Solids 0.76 1.01 1.46 2.06 2.25 2.66 13.8% 7.2% 9.0% 18.5% 9.0%
Oil 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Natural gas 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Nuclear 4.97 5.09 5.01 4.96 5.02 5.39 0.2% -0.2% 1.4% 7.3% 1.1%
Hydro & Wind 1.06 1.15 0.93 1.11 1.02 1.05 -2.5% 3.5% -8.2% 3.3% 1.7%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Other renewable energy sources 4.37 4.37 4.34 5.06 5.09 5.87 -0.2% 3.1% 0.6% 15.3% 4.4%

Net Imports 16.10 15.89 18.03 15.41 17.23 18.38 2.3% -3.1% 11.8% 6.7% 0.3%
Solids 4.02 3.53 4.38 3.77 4.37 4.65 1.7% -3.0% 16.1% 6.3% 0.9%
Oil 10.87 10.33 10.48 8.21 9.58 10.17 -0.7% -4.8% 16.7% 6.2% -0.4%

Crude oil 9.99 9.11 8.89 8.55 9.79 10.28 -2.3% -0.8% 14.6% 5.0% 2.1%
Oil products 0.88 1.21 1.59 -0.34 -0.22 -0.11 12.6% - -36.5% -47.9% -

Natural gas 0.80 1.40 2.26 2.84 2.97 2.91 23.1% 4.7% 4.5% -2.0% 3.7%
Electricity 0.40 0.63 0.92 0.60 0.31 0.66 17.8% -8.1% -47.5% 109.0% -4.6%

Gross Inland Consumption 26.79 28.35 28.46 28.89 30.93 33.16 1.2% 0.3% 7.1% 7.2% 2.2%
Solids 4.98 5.06 5.07 5.99 7.31 7.28 0.4% 3.4% 22.0% -0.4% 5.3%
Oil 10.22 10.64 9.94 8.33 9.20 10.00 -0.6% -3.5% 10.5% 8.6% 0.1%
Natural gas 0.80 1.40 2.26 2.84 2.97 2.91 23.1% 4.7% 4.5% -2.0% 3.7%
Other (1) 10.80 11.25 11.19 11.73 11.45 12.97 0.7% 0.9% -2.4% 13.3% 2.1%

Electricity Generation in TWh 49.71 53.89 54.37 63.87 69.36 69.16 1.8% 3.3% 8.6% -0.3% 3.5%
Nuclear 19.06 19.55 19.21 19.21 19.47 20.89 0.2% 0.0% 1.4% 7.3% 1.2%
Hydro & wind (including pumping) 12.33 13.36 10.86 12.92 11.87 12.26 -2.5% 3.5% -8.2% 3.3% 1.7%
Thermal 18.32 20.98 24.30 31.74 38.02 36.02 5.8% 5.5% 19.8% -5.3% 5.8%

Generation Capacity in GWe 11.32 11.90 13.22 14.43 14.57 15.70 3.2% 1.8% 0.9% 7.7% 2.5%
Nuclear 2.30 2.35 2.36 2.31 2.31 2.55 0.5% -0.4% 0.0% 10.4% 1.1%
Hydro & wind 2.51 2.60 2.62 2.78 2.79 2.87 0.9% 1.2% 0.3% 2.9% 1.3%
Thermal 6.51 6.95 8.24 9.34 9.47 10.27 4.8% 2.5% 1.4% 8.5% 3.2%

Average Load Factor in % 50.1 51.7 46.9 50.5 54.3 50.3 -1.3% 1.5% 7.6% -7.4% 1.0%

Fuel Inputs for Thermal Power Generation 4.41 5.06 5.41 6.91 8.19 8.20 4.1% 5.0% 18.6% 0.1% 6.1%
Solids 2.76 3.01 3.01 3.88 5.19 4.80 1.8% 5.2% 33.7% -7.5% 6.9%
Oil 0.17 0.34 0.29 0.26 0.41 0.28 11.6% -2.7% 58.0% -29.9% -0.5%
Gas 0.41 0.63 1.02 1.58 1.71 1.71 19.9% 9.3% 8.3% 0.2% 7.8%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 1.07 1.07 1.09 1.19 0.89 1.40 0.3% 1.8% -25.4% 58.1% 3.7%

Average Thermal Efficiency in % 35.7 35.7 38.6 39.5 39.9 37.8 1.6% 0.4% 1.0% -5.4% -0.3%

Non-Energy Uses 1.32 1.93 1.80 0.91 0.97 1.24 6.4% -12.8% 7.0% 27.4% -5.2%

Total Final Energy Demand 18.50 20.06 20.90 21.99 22.37 22.97 2.5% 1.0% 1.7% 2.6% 1.4%
Solids 1.27 1.16 1.17 1.22 1.01 1.04 -1.7% 0.9% -17.7% 3.7% -1.6%
Oil 7.33 8.01 8.06 7.73 7.33 7.27 1.9% -0.8% -5.2% -0.9% -1.5%
Gas 0.61 1.00 1.51 1.51 1.60 1.56 19.6% 0.1% 6.1% -2.6% 0.5%
Electricity 4.17 4.74 5.07 5.62 5.72 6.05 4.0% 2.1% 1.9% 5.8% 2.6%
Heat 1.87 1.91 1.91 2.13 2.75 2.70 0.5% 2.1% 29.3% -1.8% 5.0%
Renewable energy sources 3.25 3.25 3.18 3.79 3.96 4.35 -0.4% 3.5% 4.7% 9.7% 4.6%

CO2 Emissions in Mt of CO2 (2) 46.8 50.1 51.6 56.2 60.0 58.7 2.0% 1.7% 6.8% -2.2% 1.9%

Indicators
Population (Million) 4.90 4.95 4.99 5.11 5.12 5.14 0.3% 0.5% 0.3% 0.3% 0.4%
GDP (bil. EUR 1990) 89.9 100.5 106.2 103.3 107.0 113.4 3.4% -0.5% 3.6% 6.0% 0.9%
Gross Inl Cons./GDP (toe/1990 MEUR) 298.2 282.2 268.1 279.7 289.2 292.4 -2.1% 0.8% 3.4% 1.1% 1.2%
Gross Inl Cons./Capita (Kgoe/inhabitant) 5465.4 5730.7 5708.2 5655.8 6036.3 6448.6 0.9% -0.2% 6.7% 6.8% 1.8%
Electricity Generated/Capita (kWh/inhabitant)10139.7 10893.9 10903.0 12505.1 13534.7 13451.9 1.5% 2.8% 8.2% -0.6% 3.0%
CO2 Emissions/Capita (kg of CO2/inhabitant) 9538.4 10118.4 10343.6 10995.7 11704.2 11407.5 1.6% 1.2% 6.4% -2.5% 1.4%
Import Dependency (%) 59.1 55.1 62.1 52.7 55.0 54.8 1.0% -3.2% 4.3% -0.5% -1.8%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 90.29 100.60 104.42 122.20 124.90 123.49 3.0% 3.2% 2.2% -1.1% 2.4%
Solids 10.45 8.40 7.63 5.36 4.89 4.09 -6.1% -6.8% -8.8% -16.3% -8.5%
Oil 3.36 3.44 3.49 3.02 2.63 2.48 0.8% -2.8% -13.1% -5.5% -4.7%
Natural gas 4.54 2.61 2.42 2.79 2.41 2.13 -11.8% 2.9% -13.8% -11.6% -1.8%
Nuclear 57.27 70.18 79.13 93.99 97.85 98.77 6.7% 3.5% 4.1% 0.9% 3.2%
Hydro & Wind 5.38 6.64 4.64 6.32 5.65 5.40 -2.9% 6.4% -10.5% -4.4% 2.2%
Geothermal 0.08 0.12 0.12 0.13 0.15 0.13 9.2% 1.1% 17.0% -14.8% 0.8%
Other renewable energy sources 9.21 9.21 6.99 10.59 11.32 10.49 -5.4% 8.6% 6.9% -7.3% 6.0%

Net Imports 111.73 110.13 119.75 115.31 124.31 122.07 1.4% -0.8% 7.8% -1.8% 0.3%
Solids 12.55 7.81 13.00 9.01 10.72 9.68 0.7% -7.1% 19.0% -9.7% -4.1%
Oil 81.08 84.52 86.55 85.43 89.89 88.66 1.3% -0.3% 5.2% -1.4% 0.3%

Crude oil 75.98 74.73 76.00 78.83 84.14 87.95 0.0% 0.7% 6.7% 4.5% 2.1%
Oil products 5.10 9.79 10.55 6.60 5.76 0.72 15.7% -9.0% -12.8% -87.6% -31.9%

Natural gas 20.11 20.98 24.10 26.88 29.62 29.35 3.7% 2.2% 10.2% -0.9% 2.9%
Electricity -2.01 -3.18 -3.91 -6.01 -5.92 -5.62 14.2% 9.0% -1.5% -5.0% 5.3%

Gross Inland Consumption 202.43 209.06 219.22 234.51 248.21 242.52 1.6% 1.4% 5.8% -2.3% 1.5%
Solids 24.40 18.27 19.96 15.29 16.25 14.58 -3.9% -5.2% 6.3% -10.3% -4.4%
Oil 83.90 84.47 87.67 85.24 90.22 87.44 0.9% -0.6% 5.8% -3.1% 0.0%
Natural gas 24.19 23.34 24.61 28.96 32.69 31.34 0.3% 3.3% 12.9% -4.1% 3.5%
Other (1) 69.93 82.98 86.98 105.02 109.06 109.16 4.5% 3.8% 3.8% 0.1% 3.3%

Electricity Generation in TWh 344.24 391.86 420.08 494.62 512.30 503.61 4.1% 3.3% 3.6% -1.7% 2.6%
Nuclear 224.06 275.47 314.02 377.16 397.27 395.41 7.0% 3.7% 5.3% -0.5% 3.3%
Hydro & wind (including pumping) 64.25 78.77 57.91 78.01 70.76 67.99 -2.1% 6.1% -9.3% -3.9% 2.3%
Thermal 55.92 37.62 48.14 39.45 44.27 40.21 -3.0% -3.9% 12.2% -9.2% -2.5%

Generation Capacity in GWe 86.56 100.62 103.41 107.61 109.69 112.70 3.6% 0.8% 1.9% 2.7% 1.2%
Nuclear 37.49 52.43 55.75 58.52 59.97 62.88 8.3% 1.0% 2.5% 4.8% 1.7%
Hydro & wind 21.83 24.65 24.99 25.23 25.32 25.34 2.7% 0.2% 0.3% 0.1% 0.2%
Thermal 27.24 23.54 22.67 23.87 24.41 24.48 -3.6% 1.0% 2.2% 0.3% 1.1%

Average Load Factor in % 45.4 44.5 46.4 52.5 53.3 51.0 0.4% 2.5% 1.6% -4.3% 1.4%

Fuel Inputs for Thermal Power Generation 13.17 9.01 11.45 8.26 8.77 9.09 -2.8% -6.3% 6.1% 3.7% -3.2%
Solids 9.32 5.85 7.37 5.43 5.76 5.28 -4.6% -5.9% 5.9% -8.2% -4.6%
Oil 1.61 1.03 1.84 0.61 0.59 1.17 2.8% -20.0% -2.4% 97.4% -6.3%
Gas 1.53 1.41 1.42 1.22 1.28 1.50 -1.5% -3.1% 5.5% 17.1% 0.8%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.72 0.72 0.81 1.01 1.14 1.14 2.6% 4.4% 12.9% 0.3% 4.9%

Average Thermal Efficiency in % 36.5 35.9 36.2 41.1 43.4 38.0 -0.2% 2.6% 5.8% -12.4% 0.7%

Non-Energy Uses 11.91 12.63 13.08 16.21 16.67 17.91 1.9% 4.4% 2.9% 7.4% 4.6%

Total Final Energy Demand 129.79 131.33 135.09 142.06 149.56 146.70 0.8% 1.0% 5.3% -1.9% 1.2%
Solids 10.89 9.36 9.05 6.90 6.94 7.04 -3.6% -5.3% 0.5% 1.4% -3.5%
Oil 65.80 66.63 67.57 68.78 71.66 70.11 0.5% 0.4% 4.2% -2.2% 0.5%
Gas 22.70 22.51 23.69 27.10 29.92 29.43 0.9% 2.7% 10.4% -1.6% 3.1%
Electricity 21.75 24.09 25.96 29.46 30.57 30.54 3.6% 2.6% 3.8% -0.1% 2.3%
Heat 0.08 0.12 0.12 0.13 0.15 0.13 9.2% 1.1% 17.0% -14.8% 0.8%
Renewable energy sources 8.57 8.62 8.69 9.69 10.31 9.46 0.3% 2.2% 6.4% -8.3% 1.2%

CO2 Emissions in Mt of CO2 (2) 360.0 338.5 352.4 345.4 363.0 358.1 -0.4% -0.4% 5.1% -1.3% 0.2%

Indicators
Population (Million) 55.28 56.12 56.74 58.14 58.37 58.61 0.5% 0.5% 0.4% 0.4% 0.5%
GDP (bil. EUR 1990) 811.0 885.0 940.0 987.1 1000.7 1022.7 3.0% 1.0% 1.4% 2.2% 1.2%
Gross Inl Cons./GDP (toe/1990 MEUR) 249.6 236.2 233.2 237.6 248.0 237.1 -1.3% 0.4% 4.4% -4.4% 0.2%
Gross Inl Cons./Capita (Kgoe/inhabitant) 3661.5 3725.3 3863.9 4033.6 4252.1 4138.2 1.1% 0.9% 5.4% -2.7% 1.0%
Electricity Generated/Capita (kWh/inhabitant) 6226.7 6982.7 7404.2 8507.5 8776.1 8593.2 3.5% 2.8% 3.2% -2.1% 2.2%
CO2 Emissions/Capita (kg of CO2/inhabitant) 6511.1 6032.0 6211.9 5940.2 6219.0 6110.9 -0.9% -0.9% 4.7% -1.7% -0.2%
Import Dependency (%) 54.6 52.1 54.0 48.7 49.5 49.7 -0.2% -2.1% 1.8% 0.4% -1.2%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 209.40 202.89 185.90 140.41 138.45 138.46 -2.4% -5.5% -1.4% 0.0% -4.1%
Solids 148.32 138.73 125.04 78.80 73.79 70.64 -3.4% -8.8% -6.4% -4.3% -7.8%
Oil 4.25 3.98 3.75 3.21 3.16 3.04 -2.4% -3.1% -1.7% -3.9% -3.0%
Natural gas 16.30 15.39 13.73 14.81 16.12 15.94 -3.4% 1.5% 8.8% -1.1% 2.2%
Nuclear 34.87 38.89 37.67 37.32 38.92 41.11 1.6% -0.2% 4.3% 5.6% 1.3%
Hydro & Wind 1.35 1.59 1.39 1.85 1.93 1.75 0.5% 5.9% 4.4% -9.0% 3.4%
Geothermal 0.01 0.01 0.01 0.01 0.01 0.01 0.2% 4.3% 11.1% 1.8% 4.9%
Other renewable energy sources 4.30 4.31 4.31 4.41 4.52 5.97 0.0% 0.5% 2.6% 32.1% 4.8%

Net Imports 152.52 163.81 165.28 195.15 207.78 208.44 1.6% 3.4% 6.5% 0.3% 3.4%
Solids -0.07 2.27 3.27 10.99 12.41 14.86 - 27.5% 12.9% 19.7% 24.2%
Oil 117.91 123.61 120.13 130.81 135.77 135.53 0.4% 1.7% 3.8% -0.2% 1.7%

Crude oil 83.77 91.15 88.51 101.17 103.04 98.06 1.1% 2.7% 1.8% -4.8% 1.5%
Oil products 34.15 32.46 31.62 29.64 32.73 37.48 -1.5% -1.3% 10.4% 14.5% 2.5%

Natural gas 34.44 37.75 41.82 52.93 60.06 58.25 4.0% 4.8% 13.5% -3.0% 4.8%
Electricity 0.23 0.18 0.07 0.41 -0.45 -0.20 -21.6% 43.6% - -55.4% -

Gross Inland Consumption 359.65 363.09 354.01 336.16 347.77 343.53 -0.3% -1.0% 3.5% -1.2% -0.4%
Solids 148.01 140.86 131.52 92.17 90.92 86.72 -2.3% -6.9% -1.4% -4.6% -5.8%
Oil 121.30 124.54 124.05 133.57 136.85 137.07 0.4% 1.5% 2.5% 0.2% 1.4%
Natural gas 49.58 52.72 55.00 66.42 75.08 71.09 2.1% 3.8% 13.0% -5.3% 3.7%
Other (1) 40.76 44.97 43.44 44.00 44.93 48.65 1.3% 0.3% 2.1% 8.3% 1.6%

Electricity Generation in TWh 520.89 547.96 548.62 536.15 555.24 551.47 1.0% -0.5% 3.6% -0.7% 0.1%
Nuclear 138.62 156.79 152.44 154.06 161.58 170.30 1.9% 0.2% 4.9% 5.4% 1.6%
Hydro & wind (including pumping) 17.82 21.02 18.56 25.92 27.08 23.93 0.8% 6.9% 4.5% -11.6% 3.7%
Thermal 364.46 370.15 377.62 356.16 366.58 357.24 0.7% -1.2% 2.9% -2.5% -0.8%

Generation Capacity in GWe 114.67 119.41 121.17 115.28 114.90 113.96 1.1% -1.0% -0.3% -0.8% -0.9%
Nuclear 17.92 23.32 24.24 22.71 22.91 22.31 6.2% -1.3% 0.9% -2.6% -1.2%
Hydro & wind 8.54 8.70 8.76 9.95 10.49 10.79 0.5% 2.6% 5.4% 2.9% 3.0%
Thermal 88.21 87.39 88.18 82.62 81.50 80.86 0.0% -1.3% -1.4% -0.8% -1.2%

Average Load Factor in % 51.9 52.4 51.7 53.1 55.2 55.2 -0.1% 0.5% 3.9% 0.1% 1.0%

Fuel Inputs for Thermal Power Generation 88.87 89.24 89.81 85.20 85.57 78.85 0.2% -1.0% 0.4% -7.9% -1.8%
Solids 77.50 76.03 75.54 69.22 67.75 64.10 -0.5% -1.7% -2.1% -5.4% -2.3%
Oil 2.56 3.18 2.86 2.07 1.68 1.32 2.3% -6.2% -19.2% -21.4% -10.5%
Gas 7.62 8.84 10.16 12.19 14.84 12.11 5.9% 3.7% 21.7% -18.4% 2.5%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 1.19 1.19 1.24 1.71 1.30 1.32 0.8% 6.6% -24.2% 1.5% 0.8%

Average Thermal Efficiency in % 35.3 35.7 36.2 36.0 36.8 39.0 0.5% -0.1% 2.5% 5.8% 1.1%

Non-Energy Uses 21.05 22.73 22.78 22.81 23.10 23.75 1.6% 0.0% 1.3% 2.8% 0.6%

Total Final Energy Demand 234.71 234.99 227.30 221.42 229.03 223.86 -0.6% -0.5% 3.4% -2.3% -0.2%
Solids 48.62 43.06 37.15 14.98 14.14 13.40 -5.2% -16.6% -5.7% -5.2% -13.6%
Oil 95.44 98.46 96.81 104.23 106.69 105.32 0.3% 1.5% 2.4% -1.3% 1.2%
Gas 41.52 42.54 42.72 51.85 57.32 52.48 0.6% 3.9% 10.5% -8.4% 3.0%
Electricity 36.51 38.40 38.39 38.91 39.41 39.70 1.0% 0.3% 1.3% 0.7% 0.5%
Heat 9.51 9.41 9.16 8.75 8.75 8.75 -0.7% -0.9% 0.0% 0.0% -0.7%
Renewable energy sources 3.12 3.12 3.07 2.70 2.73 4.21 -0.3% -2.5% 1.1% 54.1% 4.6%

CO2 Emissions in Mt of CO2 (2) 997.1 982.0 947.4 864.3 871.6 830.2 -1.0% -1.8% 0.9% -4.8% -1.9%

Indicators
Population (Million) 77.67 78.12 79.36 81.66 81.90 82.22 0.4% 0.6% 0.3% 0.4% 0.5%
GDP (bil. EUR 1990) 1124.0 1214.5 1297.4 1405.4 1423.4 1454.7 2.9% 1.6% 1.3% 2.2% 1.6%
Gross Inl Cons./GDP (toe/1990 MEUR) 320.0 299.0 272.9 239.2 244.3 236.2 -3.1% -2.6% 2.1% -3.3% -2.0%
Gross Inl Cons./Capita (Kgoe/inhabitant) 4630.4 4648.0 4460.6 4116.5 4246.5 4178.4 -0.7% -1.6% 3.2% -1.6% -0.9%
Electricity Generated/Capita (kWh/inhabitant) 6706.5 7014.7 6912.6 6565.5 6779.7 6707.1 0.6% -1.0% 3.3% -1.1% -0.4%
CO2 Emissions/Capita (kg of CO2/inhabitant) 12837.0 12570.5 11937.1 10583.5 10642.9 10097.7 -1.4% -2.4% 0.6% -5.1% -2.4%
Import Dependency (%) 42.0 44.8 46.4 57.7 59.4 60.3 2.0% 4.5% 2.9% 1.5% 3.8%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 7.34 8.63 9.15 9.71 10.14 9.95 4.5% 1.2% 4.5% -1.9% 1.2%
Solids 4.84 6.29 7.08 7.91 8.20 8.07 7.9% 2.3% 3.7% -1.6% 1.9%
Oil 1.32 1.12 0.83 0.46 0.51 0.47 -8.8% -11.2% 12.2% -9.4% -7.9%
Natural gas 0.07 0.13 0.14 0.04 0.05 0.04 14.0% -20.4% 5.5% -3.1% -14.8%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & Wind 0.24 0.20 0.15 0.31 0.38 0.34 -8.8% 15.0% 23.1% -10.7% 12.0%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 14.9% 1.3% 0.0% -14.8% -1.4%
Other renewable energy sources 0.86 0.88 0.95 0.98 1.00 1.02 1.9% 0.7% 1.9% 2.2% 1.1%

Net Imports 11.81 13.62 15.37 18.21 18.83 19.19 5.4% 3.4% 3.4% 1.9% 3.2%
Solids 1.23 0.86 0.99 0.92 1.17 0.76 -4.3% -1.3% 26.2% -34.5% -3.6%
Oil 10.52 12.74 14.32 17.21 17.54 18.10 6.4% 3.7% 1.9% 3.2% 3.4%

Crude oil 10.54 14.39 14.71 16.95 18.32 18.40 6.9% 2.9% 8.1% 0.4% 3.2%
Oil products -0.02 -1.65 -0.39 0.26 -0.78 -0.29 83.4% - - -62.7% -3.9%

Natural gas 0.00 0.00 0.00 0.00 0.01 0.13 - - - 1585.4% -
Electricity 0.06 0.03 0.06 0.07 0.12 0.20 -0.7% 2.3% 69.4% 69.9% 18.2%

Gross Inland Consumption 18.34 20.16 22.24 24.14 25.41 25.61 3.9% 1.6% 5.3% 0.8% 2.0%
Solids 6.08 7.42 8.09 8.78 8.95 8.82 5.9% 1.7% 1.9% -1.5% 1.2%
Oil 11.01 11.50 12.85 13.95 14.91 15.06 3.1% 1.7% 6.9% 1.0% 2.3%
Natural gas 0.07 0.13 0.14 0.04 0.05 0.17 14.0% -20.4% 12.3% 246.9% 3.1%
Other (1) 1.17 1.11 1.17 1.36 1.50 1.56 -0.1% 3.1% 10.1% 4.2% 4.3%

Electricity Generation in TWh 27.74 33.40 34.99 41.54 42.55 43.50 4.8% 3.5% 2.4% 2.2% 3.2%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind (including pumping) 2.80 2.60 2.00 3.82 4.54 4.13 -6.6% 13.8% 19.0% -9.0% 10.9%
Thermal 24.93 30.79 33.00 37.73 38.01 39.37 5.8% 2.7% 0.7% 3.6% 2.6%

Generation Capacity in GWe 7.13 8.12 8.51 8.94 9.12 9.57 3.6% 1.0% 2.0% 5.0% 1.7%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind 2.03 2.15 2.41 2.55 2.55 2.75 3.5% 1.1% 0.0% 8.0% 1.9%
Thermal 5.10 5.97 6.10 6.39 6.57 6.82 3.7% 0.9% 2.8% 3.8% 1.6%

Average Load Factor in % 44.4 46.9 46.9 53.0 53.2 51.9 1.1% 2.5% 0.4% -2.6% 1.4%

Fuel Inputs for Thermal Power Generation 6.44 7.72 8.72 9.88 10.01 9.16 6.2% 2.5% 1.3% -8.5% 0.7%
Solids 4.81 6.23 6.89 7.79 7.97 7.11 7.5% 2.5% 2.4% -10.8% 0.5%
Oil 1.63 1.47 1.80 2.08 2.02 1.96 1.9% 2.9% -2.6% -2.8% 1.3%
Gas 0.00 0.02 0.03 0.01 0.02 0.09 - -14.9% 17.9% 426.9% 15.7%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -

Average Thermal Efficiency in % 33.3 34.3 32.5 32.8 32.7 36.9 -0.4% 0.2% -0.6% 13.2% 1.8%

Non-Energy Uses 0.54 0.52 0.64 0.44 0.45 0.43 3.2% -7.1% 2.5% -4.7% -5.4%

Total Final Energy Demand 12.52 13.72 14.54 15.82 16.88 17.25 3.0% 1.7% 6.7% 2.2% 2.5%
Solids 1.28 1.20 1.07 1.08 1.08 0.96 -3.5% 0.3% -0.6% -10.6% -1.5%
Oil 8.29 9.29 10.05 10.80 11.72 12.06 3.9% 1.5% 8.5% 2.9% 2.6%
Gas 0.01 0.01 0.01 0.01 0.02 0.04 11.2% -0.6% 24.0% 150.4% 17.1%
Electricity 2.05 2.31 2.45 2.93 3.06 3.15 3.6% 3.7% 4.3% 3.1% 3.7%
Heat 0.00 0.00 0.00 0.00 0.00 0.00 14.9% 1.3% 0.0% -14.8% -1.4%
Renewable energy sources 0.89 0.91 0.95 0.99 1.01 1.03 1.4% 0.7% 2.0% 2.2% 1.1%

CO2 Emissions in Mt of CO2 (2) 56.7 65.5 70.9 77.9 81.7 78.8 4.6% 1.9% 5.0% -3.6% 1.5%

Indicators
Population (Million) 9.93 10.04 10.16 10.45 10.48 10.51 0.5% 0.6% 0.2% 0.4% 0.5%
GDP (bil. EUR 1990) 59.5 62.8 65.3 69.4 71.1 73.3 1.9% 1.2% 2.4% 3.2% 1.7%
Gross Inl Cons./GDP (toe/1990 MEUR) 308.4 321.0 340.9 347.7 357.5 349.2 2.0% 0.4% 2.8% -2.3% 0.3%
Gross Inl Cons./Capita (Kgoe/inhabitant) 1845.9 2009.0 2189.3 2309.1 2425.8 2435.8 3.5% 1.1% 5.1% 0.4% 1.5%
Electricity Generated/Capita (kWh/inhabitant) 2791.8 3327.6 3444.2 3973.9 4061.6 4137.6 4.3% 2.9% 2.2% 1.9% 2.7%
CO2 Emissions/Capita (kg of CO2/inhabitant) 5706.6 6521.0 6979.6 7450.6 7803.6 7493.6 4.1% 1.3% 4.7% -4.0% 1.0%
Import Dependency (%) 60.7 61.3 62.1 65.8 66.0 66.8 0.4% 1.2% 0.4% 1.2% 1.1%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 2.86 3.31 3.50 4.26 3.61 2.87 4.1% 4.0% -15.1% -20.6% -2.8%
Solids 0.76 1.53 1.43 1.78 1.26 0.74 13.4% 4.5% -29.3% -41.3% -9.0%
Oil 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Natural gas 1.94 1.63 1.89 2.25 2.17 1.91 -0.5% 3.5% -3.6% -12.1% 0.1%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & Wind 0.07 0.07 0.06 0.06 0.06 0.06 -3.4% 0.9% 1.0% -1.1% 0.6%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - 0.0% 0.0% -
Other renewable energy sources 0.08 0.08 0.11 0.16 0.12 0.16 5.2% 8.4% -23.7% 32.2% 6.0%

Net Imports 5.32 6.26 7.08 7.63 8.34 9.51 5.9% 1.5% 9.3% 14.0% 4.3%
Solids 1.26 2.29 2.08 1.83 1.78 1.95 10.5% -2.5% -2.7% 9.9% -0.9%
Oil 4.06 3.97 5.00 5.72 6.09 6.69 4.3% 2.7% 6.4% 9.9% 4.2%

Crude oil 1.25 1.38 2.02 2.27 2.18 2.92 10.0% 2.4% -4.2% 34.1% 5.4%
Oil products 2.81 2.59 2.99 3.45 3.91 3.77 1.2% 2.9% 13.4% -3.6% 3.4%

Natural gas 0.00 0.00 0.00 0.08 0.48 0.87 - - 469.9% 79.0% -
Electricity 0.00 0.00 0.00 0.00 -0.01 0.00 - - 760.0% -90.7% -

Gross Inland Consumption 8.83 9.52 10.19 11.06 11.69 12.30 2.9% 1.7% 5.7% 5.2% 2.7%
Solids 2.58 3.69 3.53 2.90 3.00 2.87 6.5% -3.9% 3.7% -4.6% -2.9%
Oil 4.15 4.05 4.59 5.61 5.86 6.44 2.1% 4.1% 4.5% 9.9% 4.9%
Natural gas 1.95 1.63 1.89 2.33 2.65 2.77 -0.5% 4.3% 13.6% 4.5% 5.6%
Other (1) 0.15 0.16 0.17 0.22 0.18 0.22 1.6% 5.8% -21.3% 27.9% 4.2%

Electricity Generation in TWh 12.09 13.23 14.51 17.86 19.18 19.96 3.7% 4.2% 7.4% 4.1% 4.7%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind (including pumping) 1.18 1.20 0.98 0.98 1.00 0.99 -3.6% 0.0% 1.2% -0.4% 0.1%
Thermal 10.91 12.02 13.53 16.87 18.18 18.97 4.4% 4.5% 7.8% 4.3% 4.9%

Generation Capacity in GWe 3.19 3.81 3.82 4.39 4.41 4.30 3.7% 2.8% 0.3% -2.5% 1.7%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind 0.51 0.51 0.52 0.52 0.53 0.58 0.4% 0.1% 1.9% 8.3% 1.5%
Thermal 2.68 3.30 3.30 3.87 3.87 3.72 4.2% 3.2% 0.1% -3.9% 1.7%

Average Load Factor in % 43.2 39.6 43.4 46.4 49.7 53.0 0.1% 1.4% 7.1% 6.7% 2.9%

Fuel Inputs for Thermal Power Generation 2.63 2.82 2.95 3.92 4.11 4.27 2.4% 5.8% 4.9% 3.9% 5.4%
Solids 0.82 1.83 1.78 2.15 2.15 2.07 16.8% 3.9% 0.0% -3.7% 2.2%
Oil 0.54 0.25 0.34 0.61 0.62 0.79 -8.8% 12.6% 1.0% 27.9% 12.9%
Gas 1.27 0.75 0.84 1.15 1.33 1.39 -7.9% 6.5% 15.4% 4.2% 7.4%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.00 0.00 0.00 0.00 0.01 0.02 - - - 115.3% -

Average Thermal Efficiency in % 35.7 36.6 39.4 37.0 38.0 38.2 2.0% -1.2% 2.7% 0.4% -0.4%

Non-Energy Uses 0.53 0.58 0.66 0.61 0.60 0.80 4.5% -1.5% -0.9% 32.4% 2.8%

Total Final Energy Demand 6.22 6.71 7.06 7.75 8.23 8.65 2.6% 1.9% 6.2% 5.1% 2.9%
Solids 1.77 1.87 1.56 0.88 0.93 0.86 -2.4% -10.8% 5.3% -6.9% -8.1%
Oil 3.24 3.43 3.79 4.70 4.96 5.34 3.2% 4.4% 5.4% 7.7% 5.0%
Gas 0.29 0.41 0.57 0.73 0.87 0.87 14.9% 4.9% 19.2% 0.1% 6.1%
Electricity 0.84 0.92 1.02 1.28 1.36 1.44 4.0% 4.6% 6.8% 5.3% 5.0%
Heat 0.00 0.00 0.00 0.00 0.00 0.00 - - 0.0% 0.0% -
Renewable energy sources 0.08 0.08 0.11 0.16 0.11 0.14 5.2% 8.3% -29.7% 23.5% 3.8%

CO2 Emissions in Mt of CO2 (2) 26.1 29.2 29.8 33.3 34.9 36.2 2.7% 2.3% 4.9% 3.7% 2.9%

Indicators
Population (Million) 3.54 3.53 3.51 3.60 3.63 3.63 -0.2% 0.5% 0.7% 0.2% 0.5%
GDP (bil. EUR 1990) 27.4 31.2 35.9 48.3 52.2 57.8 5.5% 6.1% 8.3% 10.6% 7.1%
Gross Inl Cons./GDP (toe/1990 MEUR) 322.4 304.9 284.2 229.2 223.8 212.8 -2.5% -4.2% -2.4% -4.9% -4.1%
Gross Inl Cons./Capita (Kgoe/inhabitant) 2494.6 2697.6 2906.7 3071.4 3223.7 3383.5 3.1% 1.1% 5.0% 5.0% 2.2%
Electricity Generated/Capita (kWh/inhabitant) 3414.1 3745.9 4139.5 4958.2 5288.8 5490.4 3.9% 3.7% 6.7% 3.8% 4.1% 
CO2 Emissions/Capita (kg of CO2/inhabitant) 7362.8 8273.3 8486.0 9242.2 9629.8 9963.8 2.9% 1.7% 4.2% 3.5% 2.3%
Import Dependency (%) 60.1 65.6 69.4 68.3 70.4 76.4 2.9% -0.3% 3.1% 8.5% 1.4%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 24.94 27.43 27.41 30.78 31.63 35.16 1.9% 2.3% 2.8% 11.2% 3.6%
Solids 0.33 0.29 0.34 0.10 0.07 0.03 0.3% -22.2% -22.1% -65.5% -30.7%
Oil 2.41 4.86 4.70 5.29 5.52 6.00 14.3% 2.4% 4.3% 8.8% 3.5%
Natural gas 11.54 13.50 14.03 16.35 16.36 15.78 4.0% 3.1% 0.1% -3.6% 1.7%
Nuclear 1.98 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & Wind 3.53 3.50 2.72 3.25 3.62 3.59 -5.1% 3.6% 11.3% -0.8% 4.0%
Geothermal 1.70 1.84 2.07 2.32 2.52 2.61 4.1% 2.3% 8.6% 3.5% 3.4%
Other renewable energy sources 3.44 3.44 3.55 3.48 3.54 7.16 0.6% -0.4% 1.8% 102.2% 10.5%

Net Imports 114.41 120.25 131.96 134.69 134.45 134.23 2.9% 0.4% -0.2% -0.2% 0.2%
Solids 14.77 13.24 13.79 12.99 11.45 10.64 -1.4% -1.2% -11.9% -7.1% -3.6%
Oil 81.57 84.81 89.88 89.95 89.36 88.28 2.0% 0.0% -0.7% -1.2% -0.3%

Crude oil 75.20 78.25 84.28 82.83 82.43 88.08 2.3% -0.3% -0.5% 6.9% 0.6%
Oil products 6.36 6.56 5.60 7.13 6.93 0.20 -2.5% 4.9% -2.8% -97.1% -37.9%

Natural gas 16.04 19.51 25.31 28.53 30.43 31.98 9.6% 2.4% 6.7% 5.1% 3.4%
Electricity 2.04 2.69 2.98 3.22 3.21 3.34 7.9% 1.6% -0.1% 3.9% 1.6%

Gross Inland Consumption 136.05 147.03 154.79 162.67 162.44 168.05 2.6% 1.0% -0.1% 3.5% 1.2%
Solids 15.16 13.92 14.64 12.33 11.28 11.22 -0.7% -3.4% -8.5% -0.6% -3.7%
Oil 81.01 88.08 89.81 93.43 92.20 92.66 2.1% 0.8% -1.3% 0.5% 0.4%
Natural gas 27.20 33.57 39.02 44.65 46.07 47.49 7.5% 2.7% 3.2% 3.1% 2.8%
Other (1) 12.69 11.47 11.32 12.27 12.90 16.69 -2.3% 1.6% 5.1% 29.5% 5.7%

Electricity Generation in TWh 185.71 203.52 216.85 241.44 244.38 251.42 3.1% 2.2% 1.2% 2.9% 2.1%
Nuclear 7.02 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind (including pumping) 44.59 43.54 35.07 41.91 47.10 46.66 -4.7% 3.6% 12.4% -0.9% 4.2%
Thermal 134.10 159.99 181.78 199.53 197.28 204.76 6.3% 1.9% -1.1% 3.8% 1.7%

Generation Capacity in GWe 55.51 55.62 56.56 65.91 68.14 70.25 0.4% 3.1% 3.4% 3.1% 3.1%
Nuclear 1.15 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind 17.82 17.94 18.77 19.87 19.91 20.06 1.0% 1.1% 0.2% 0.8% 1.0%
Thermal 36.54 37.68 37.79 46.04 48.23 50.19 0.7% 4.0% 4.8% 4.1% 4.1%

Average Load Factor in % 38.2 41.8 43.8 41.8 40.9 40.9 2.8% -0.9% -2.1% -0.2% -1.0%

Fuel Inputs for Thermal Power Generation 30.07 35.38 39.77 42.89 42.28 43.44 5.8% 1.5% -1.4% 2.7% 1.3%
Solids 5.94 6.68 7.07 5.34 4.89 4.51 3.6% -5.5% -8.5% -7.6% -6.2%
Oil 16.20 19.14 21.53 25.01 24.15 23.26 5.8% 3.0% -3.4% -3.7% 1.1%
Gas 5.92 7.41 8.90 10.16 10.60 12.52 8.5% 2.7% 4.4% 18.0% 5.0%
Geothermal 1.70 1.84 1.87 2.11 2.31 2.40 2.0% 2.4% 9.5% 3.8% 3.6%
Biomass 0.31 0.31 0.40 0.27 0.33 0.75 5.2% -7.2% 20.5% 127.2% 9.5%

Average Thermal Efficiency in % 38.4 38.9 39.3 40.0 40.1 40.5 0.5% 0.4% 0.3% 1.0% 0.4%

Non-Energy Uses 8.41 10.14 9.84 13.88 13.51 14.18 3.2% 7.1% -2.7% 5.0% 5.4%

Total Final Energy Demand 96.51 104.99 110.62 116.84 117.50 121.46 2.8% 1.1% 0.6% 3.4% 1.3%
Solids 5.12 3.86 4.28 4.14 3.72 3.87 -3.6% -0.7% -10.0% 3.9% -1.4%
Oil 52.58 55.37 54.69 54.12 53.92 54.42 0.8% -0.2% -0.4% 0.9% -0.1%
Gas 20.74 25.59 29.68 34.51 35.57 35.03 7.4% 3.1% 3.1% -1.5% 2.4%
Electricity 14.93 17.03 18.41 20.44 20.66 21.31 4.3% 2.1% 1.0% 3.2% 2.1%
Heat 0.00 0.00 0.20 0.21 0.21 0.21 - 1.2% 0.0% 0.0% 0.9%
Renewable energy sources 3.13 3.13 3.35 3.41 3.42 6.61 1.4% 0.3% 0.1% 93.6% 10.2%

CO2 Emissions in Mt of CO2 (2) 337.6 367.4 388.6 403.2 399.1 400.2 2.9% 0.7% -1.0% 0.3% 0.4%

Indicators
Population (Million) 56.59 56.63 56.72 57.30 57.40 57.43 0.0% 0.2% 0.2% 0.1% 0.2%
GDP (bil. EUR 1990) 744.0 819.3 861.2 910.6 916.6 930.4 3.0% 1.1% 0.7% 1.5% 1.1%
Gross Inl Cons./GDP (toe/1990 MEUR) 182.9 179.5 179.7 178.7 177.2 180.6 -0.3% -0.1% -0.8% 1.9% 0.1%
Gross Inl Cons./Capita (Kgoe/inhabitant) 2404.0 2596.4 2729.1 2838.9 2830.2 2926.2 2.6% 0.8% -0.3% 3.4% 1.0%
Electricity Generated/Capita (kWh/inhabitant) 3281.4 3594.0 3823.3 4213.5 4257.7 4377.7 3.1% 2.0% 1.0% 2.8% 2.0%
CO2 Emissions/Capita (kg of CO2/inhabitant) 5964.8 6487.3 6850.6 7036.9 6953.7 6967.9 2.8% 0.5% -1.2% 0.2% 0.2%
Import Dependency (%) 82.0 80.1 83.8 81.6 81.6 78.8 0.4% -0.5% 0.0% -3.5% -0.9%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 0.05 0.05 0.05 0.05 0.04 0.05 -1.2% 0.0% -14.3% 17.3% 0.1%
Solids 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Oil 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Natural gas 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & Wind 0.01 0.01 0.01 0.01 0.01 0.01 -2.2% 4.3% -28.6% 38.3% 2.9%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Other renewable energy sources 0.04 0.04 0.04 0.04 0.03 0.04 -1.0% -0.7% -11.7% 14.1% -0.4%

Net Imports 3.10 3.09 3.52 3.26 3.38 3.30 2.5% -1.5% 3.7% -2.4% -0.9%
Solids 1.42 1.10 1.13 0.51 0.49 0.31 -4.5% -14.6% -5.5% -35.8% -16.8%
Oil 1.07 1.32 1.62 1.76 1.86 1.91 8.6% 1.6% 5.9% 2.9% 2.4%

Crude oil 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Oil products 1.07 1.32 1.62 1.76 1.86 1.91 8.6% 1.6% 5.9% 2.9% 2.4%

Natural gas 0.30 0.35 0.43 0.56 0.61 0.63 7.2% 5.3% 9.7% 2.5% 5.5%
Electricity 0.30 0.32 0.34 0.43 0.42 0.45 2.0% 5.1% -1.9% 5.7% 4.1%

Gross Inland Consumption 3.13 3.16 3.55 3.34 3.40 3.35 2.5% -1.2% 2.0% -1.5% -0.8%
Solids 1.42 1.10 1.13 0.51 0.49 0.31 -4.5% -14.6% -5.5% -35.8% -16.8%
Oil 1.06 1.34 1.61 1.79 1.84 1.92 8.8% 2.1% 3.1% 4.2% 2.6%
Natural gas 0.30 0.35 0.43 0.56 0.61 0.63 7.2% 5.3% 9.7% 2.5% 5.5%
Other (1) 0.35 0.37 0.38 0.48 0.46 0.49 1.6% 4.5% -3.1% 6.7% 3.7%

Electricity Generation in TWh 0.94 1.33 1.38 1.24 1.31 1.26 8.0% -2.1% 5.3% -3.6% -1.3%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind (including pumping) 0.50 0.81 0.82 0.83 0.88 0.94 10.4% 0.2% 5.9% 7.0% 1.9%
Thermal 0.44 0.52 0.56 0.41 0.43 0.32 5.0% -5.8% 4.1% -25.1% -7.5%

Generation Capacity in GWe 1.24 1.24 1.24 1.26 1.26 1.28 0.0% 0.3% 0.6% 0.9% 0.4%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind 1.13 1.13 1.13 1.14 1.16 1.14 0.0% 0.2% 2.0% -2.0% 0.1%
Thermal 0.11 0.11 0.11 0.12 0.10 0.14 0.0% 1.2% -13.7% 33.7% 3.0%

Average Load Factor in % 8.6 12.3 12.7 11.3 11.8 11.3 8.0% -2.4% 4.7% -4.4% -1.7%

Fuel Inputs for Thermal Power Generation 0.15 0.17 0.20 0.13 0.12 0.10 5.4% -7.8% -11.1% -16.5% -9.5%
Solids 0.01 0.00 0.00 0.00 0.00 0.00 - - - - -
Oil 0.00 0.02 0.01 0.00 0.00 0.00 7.0% - - - -
Gas 0.10 0.13 0.16 0.11 0.10 0.07 9.3% -8.2% -7.8% -24.8% -10.7%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.03 0.03 0.03 0.02 0.02 0.02 -1.5% -1.2% -25.5% 29.4% -1.3%

Average Thermal Efficiency in % 25.2 25.9 24.6 27.3 32.0 28.7 -0.4% 2.1% 17.0% -10.3% 2.2%

Non-Energy Uses 0.02 0.02 0.02 0.02 0.02 0.01 2.9% 0.4% -3.9% -34.8% -6.2%

Total Final Energy Demand 2.97 2.99 3.32 3.15 3.24 3.23 2.2% -1.1% 2.9% -0.2% -0.4%
Solids 0.99 0.74 0.75 0.37 0.36 0.24 -5.4% -13.4% -3.0% -33.4% -15.2%
Oil 1.02 1.30 1.58 1.75 1.82 1.91 9.0% 2.1% 4.0% 4.8% 2.8%
Gas 0.61 0.60 0.62 0.58 0.62 0.62 0.2% -1.2% 6.7% -1.1% -0.1%
Electricity 0.33 0.34 0.35 0.43 0.42 0.44 1.7% 3.9% -1.6% 4.4% 3.2%
Heat 0.00 0.00 0.00 0.00 0.00 0.01 - - - - -
Renewable energy sources 0.02 0.02 0.02 0.02 0.02 0.02 -0.2% 0.0% 0.0% 0.0% 0.0%

CO2 Emissions in Mt of CO2 (2) 10.0 9.6 10.6 8.7 8.9 8.5 1.2% -3.9% 2.0% -4.8% -3.2%

Indicators
Population (Million) 0.37 0.37 0.38 0.41 0.42 0.42 0.8% 1.4% 1.4% 1.4% 1.4%
GDP (bil. EUR 1990) 7.0 8.0 8.5 10.2 10.5 10.9 3.9% 3.9% 2.6% 4.1% 3.7%
Gross Inl Cons./GDP (toe/1990 MEUR) 448.1 395.8 419.7 325.8 323.8 306.5 -1.3% -4.9% -0.6% -5.3% -4.4%
Gross Inl Cons./Capita (Kgoe/inhabitant) 8548.5 8466.8 9300.5 8140.5 8184.2 7950.8 1.7% -2.6% 0.5% -2.9% -2.2%
Electricity Generated/Capita (kWh/inhabitant) 2560.2 3572.9 3610.7 3028.5 3144.7 2988.8 7.1% -3.5% 3.8% -5.0% -2.7%
CO2 Emissions/Capita (kg of CO2/inhabitant) 27328.4 25825.4 27814.0 21241.9 21369.8 20049.4 0.4% -5.2% 0.6% -6.2% -4.6%
Import Dependency (%) 99.0 97.8 99.0 97.7 99.3 98.4 0.0% -0.3% 1.7% -0.9% -0.1%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world

LUXEMBOURG : SUMMARY ENERGY BALANCE
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 65.47 55.58 60.39 66.02 73.83 65.63 -1.6% 1.8% 11.8% -11.1% 1.2%
Solids 0.07 0.00 0.00 0.00 0.00 0.00 - - - - -
Oil 4.09 4.25 4.03 3.52 3.14 2.96 -0.3% -2.7% -10.6% -5.8% -4.3%
Natural gas 59.52 49.59 54.61 60.46 68.34 60.59 -1.7% 2.1% 13.0% -11.3% 1.5%
Nuclear 0.98 0.92 0.88 1.04 1.04 0.59 -2.1% 3.3% 0.1% -43.1% -5.5%
Hydro & Wind 0.00 0.00 0.01 0.03 0.04 0.05 114.7% 24.3% 27.5% 9.2% 22.5%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Other renewable energy sources 0.81 0.81 0.86 0.97 1.26 1.44 1.1% 2.6% 29.3% 14.6% 7.7%

Net Imports 4.02 20.31 17.35 16.33 14.02 22.69 34.0% -1.2% -14.1% 61.8% 3.9%
Solids 6.60 8.21 9.48 8.89 8.88 10.38 7.5% -1.3% -0.1% 17.0% 1.3%
Oil 24.19 30.72 30.88 32.83 35.12 36.46 5.0% 1.2% 7.0% 3.8% 2.4%

Crude oil 38.30 50.79 47.96 59.27 61.55 60.74 4.6% 4.3% 3.8% -1.3% 3.4%
Oil products -14.12 -20.07 -17.08 -26.44 -26.43 -24.28 3.9% 9.1% -0.1% -8.1% 5.2%

Natural gas -27.21 -19.12 -23.80 -26.37 -30.89 -25.25 -2.6% 2.1% 17.1% -18.3% 0.8%
Electricity 0.44 0.50 0.79 0.98 0.91 1.09 12.4% 4.4% -7.1% 19.3% 4.6%

Gross Inland Consumption 61.54 64.85 66.88 73.37 76.21 74.89 1.7% 1.9% 3.9% -1.7% 1.6%
Solids 6.59 8.18 9.12 9.06 9.11 9.10 6.7% -0.1% 0.5% -0.1% 0.0%
Oil 20.40 23.98 24.41 27.20 26.38 27.28 3.7% 2.2% -3.0% 3.4% 1.6%
Natural gas 32.32 30.45 30.81 34.09 37.46 35.33 -1.0% 2.0% 9.9% -5.7% 2.0%
Other (1) 2.23 2.24 2.54 3.02 3.25 3.17 2.6% 3.5% 7.5% -2.6% 3.2%

Electricity Generation in TWh 62.92 69.60 71.82 81.06 85.31 86.64 2.7% 2.4% 5.2% 1.6% 2.7%
Nuclear 3.90 3.67 3.50 4.02 4.16 2.41 -2.1% 2.8% 3.5% -42.1% -5.2%
Hydro & wind (including pumping) 0.00 0.02 0.14 0.41 0.52 0.57 114.7% 24.3% 27.5% 9.2% 22.5%
Thermal 59.02 65.91 68.18 76.63 80.63 83.67 2.9% 2.4% 5.2% 3.8% 3.0%

Generation Capacity in GWe 17.05 17.49 17.56 18.99 20.40 20.09 0.6% 1.6% 7.4% -1.5% 1.9%
Nuclear 0.51 0.51 0.51 0.51 0.51 0.45 0.0% -0.2% 0.0% -11.1% -1.8%
Hydro & wind 0.00 0.02 0.09 0.29 0.34 0.37 - 26.7% 14.3% 10.1% 22.4%
Thermal 16.54 16.96 16.96 18.20 19.55 19.27 0.5% 1.4% 7.5% -1.4% 1.8%

Average Load Factor in % 42.1 45.4 46.7 48.7 47.7 49.2 2.1% 0.8% -2.0% 3.1% 0.8%

Fuel Inputs for Thermal Power Generation 12.85 14.08 14.53 16.78 17.96 17.76 2.5% 2.9% 7.0% -1.1% 2.9%
Solids 3.17 4.98 5.70 5.90 5.94 5.16 12.5% 0.7% 0.8% -13.2% -1.4%
Oil 0.69 0.78 0.70 0.82 0.82 0.68 0.4% 3.2% -0.4% -16.8% -0.4%
Gas 8.56 7.89 7.65 9.47 10.32 10.88 -2.2% 4.3% 9.1% 5.4% 5.2%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.43 0.43 0.48 0.60 0.88 1.05 2.3% 4.3% 47.1% 19.5% 11.7%

Average Thermal Efficiency in % 39.5 40.3 40.3 39.3 38.6 40.5 0.4% -0.5% -1.7% 4.9% 0.1%

Non-Energy Uses 7.65 8.76 9.26 9.29 7.68 8.74 3.9% 0.1% -17.3% 13.8% -0.8%

Total Final Energy Demand 42.58 42.15 43.08 47.46 51.46 49.19 0.2% 2.0% 8.4% -4.4% 1.9%
Solids 2.03 1.71 1.68 1.40 1.39 1.56 -3.7% -3.6% -0.7% 11.9% -1.1%
Oil 12.07 13.16 13.19 14.65 15.52 15.86 1.8% 2.1% 6.0% 2.2% 2.7%
Gas 22.57 20.74 21.24 22.52 25.06 21.93 -1.2% 1.2% 11.3% -12.5% 0.5%
Electricity 5.28 5.88 6.32 7.14 7.41 7.70 3.7% 2.5% 3.7% 3.9% 2.9%
Heat 0.25 0.27 0.27 1.38 1.70 1.76 1.3% 38.6% 23.1% 3.7% 30.7%
Renewable energy sources 0.38 0.38 0.37 0.38 0.38 0.40 -0.4% 0.2% 1.3% 3.3% 0.8%

CO2 Emissions in Mt of CO2 (2) 141.2 148.6 153.0 166.8 177.7 168.9 1.6% 1.7% 6.5% -4.9% 1.4%

Indicators
Population (Million) 14.49 14.76 14.95 15.46 15.53 15.62 0.6% 0.7% 0.5% 0.6% 0.6%
GDP (bil. EUR 1990) 192.0 204.2 222.5 247.0 254.7 264.0 3.0% 2.1% 3.1% 3.6% 2.5%
Gross Inl Cons./GDP (toe/1990 MEUR) 320.6 317.6 300.5 297.1 299.2 283.7 -1.3% -0.2% 0.7% -5.2% -0.8%
Gross Inl Cons./Capita (Kgoe/inhabitant) 4246.8 4393.9 4473.3 4746.3 4906.9 4795.3 1.0% 1.2% 3.4% -2.3% 1.0%
Electricity Generated/Capita (kWh/inhabitant) 4342.1 4715.3 4805.7 5243.3 5493.0 5547.9 2.0% 1.8% 4.8% 1.0% 2.1%
CO2 Emissions/Capita (kg of CO2/inhabitant) 9741.5 10065.2 10233.6 10792.1 11440.1 10814.3 1.0% 1.1% 6.0% -5.5% 0.8%
Import Dependency (%) 5.7 26.9 22.3 19.3 16.0 26.1 31.3% -2.9% -17.1% 63.0% 2.2%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 3.20 3.32 2.77 2.75 3.58 3.60 -2.8% -0.1% 30.0% 0.5% 3.8%
Solids 0.10 0.09 0.12 0.00 0.00 0.00 3.4% - - - -
Oil 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Natural gas 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & Wind 0.93 1.05 0.79 0.72 1.27 1.13 -3.2% -1.8% 76.8% -11.1% 5.3%
Geothermal 0.00 0.00 0.00 0.04 0.04 0.04 - 63.5% 12.6% 6.6% 45.8%
Other renewable energy sources 2.17 2.18 1.87 2.00 2.27 2.42 -3.0% 1.4% 13.4% 6.9% 3.8%

Net Imports 9.64 11.65 15.16 17.88 16.66 18.44 9.5% 3.4% -6.8% 10.7% 2.8%
Solids 0.94 1.80 2.79 3.80 3.39 3.62 24.4% 6.4% -10.8% 6.9% 3.8%
Oil 8.51 9.65 12.37 14.00 13.17 14.46 7.8% 2.5% -5.9% 9.8% 2.3%

Crude oil 7.19 8.60 11.36 13.55 12.12 13.51 9.6% 3.6% -10.6% 11.5% 2.5%
Oil products 1.31 1.05 1.01 0.45 1.06 0.96 -5.2% -14.7% 133.2% -9.5% -0.7%

Natural gas 0.00 0.00 0.00 0.00 0.00 0.10 - - - - -
Electricity 0.19 0.21 0.00 0.08 0.10 0.25 -56.0% 89.9% 21.6% 160.9% 86.5%

Gross Inland Consumption 12.36 14.78 16.86 19.76 19.98 21.29 6.4% 3.2% 1.1% 6.6% 3.4%
Solids 0.66 1.97 2.58 3.49 3.46 3.49 31.2% 6.3% -0.9% 0.8% 4.4%
Oil 8.40 9.38 11.61 13.44 12.84 13.87 6.7% 3.0% -4.4% 8.0% 2.6%
Natural gas 0.00 0.00 0.00 0.00 0.00 0.09 - - - - -
Other (1) 3.29 3.43 2.66 2.83 3.67 3.85 -4.2% 1.3% 29.7% 4.7% 5.4%

Electricity Generation in TWh 19.10 22.47 28.50 33.26 34.51 34.18 8.3% 3.1% 3.8% -1.0% 2.6%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind (including pumping) 10.85 12.29 9.30 8.47 14.88 13.21 -3.0% -1.9% 75.7% -11.2% 5.1%
Thermal 8.26 10.19 19.19 24.79 19.64 20.97 18.4% 5.3% -20.8% 6.8% 1.3%

Generation Capacity in GWe 6.01 6.92 7.39 9.30 9.38 9.46 4.2% 4.7% 0.9% 0.9% 3.6%
Nuclear 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Hydro & wind 3.06 3.29 3.34 4.42 4.45 4.47 1.8% 5.7% 0.7% 0.5% 4.2%
Thermal 2.95 3.63 4.05 4.88 4.94 4.99 6.5% 3.8% 1.1% 1.2% 3.0%

Average Load Factor in % 36.3 37.1 44.0 40.8 42.0 41.2 3.9% -1.5% 2.8% -1.8% -0.9%

Fuel Inputs for Thermal Power Generation 1.86 2.26 4.27 5.48 4.29 4.56 18.1% 5.1% -21.8% 6.4% 1.0%
Solids 0.22 1.32 2.03 2.92 2.74 2.84 56.0% 7.6% -6.1% 3.8% 5.0%
Oil 1.51 0.81 2.10 2.36 1.33 1.44 6.9% 2.3% -43.8% 8.9% -5.2%
Gas 0.02 0.02 0.02 0.02 0.03 0.08 4.3% -1.5% 78.4% 137.8% 21.6%
Geothermal 0.00 0.00 0.00 0.04 0.04 0.04 - 63.5% 12.6% 6.6% 45.8%
Biomass 0.11 0.11 0.11 0.15 0.15 0.15 0.0% 5.2% 0.2% 3.5% 4.2%

Average Thermal Efficiency in % 38.2 38.7 38.7 38.9 39.4 39.5 0.2% 0.1% 1.3% 0.4% 0.3%

Non-Energy Uses 1.01 1.92 2.10 1.94 1.88 2.07 15.8% -1.5% -3.2% 10.2% -0.2%

Total Final Energy Demand 9.54 10.60 11.21 13.50 14.19 14.93 3.3% 3.8% 5.1% 5.2% 4.2%
Solids 0.43 0.64 0.62 0.55 0.60 0.49 7.5% -2.4% 9.9% -19.0% -3.3%
Oil 5.42 5.99 6.69 8.10 8.73 9.23 4.3% 3.9% 7.8% 5.8% 4.7%
Gas 0.09 0.10 0.10 0.10 0.09 0.13 1.7% -1.1% -7.1% 46.9% 3.7%
Electricity 1.50 1.79 2.02 2.48 2.60 2.74 6.2% 4.1% 4.9% 5.5% 4.4%
Heat 0.03 0.03 0.03 0.04 0.05 0.07 -2.8% 5.1% 40.5% 31.6% 13.1%
Renewable energy sources 2.06 2.06 1.75 2.25 2.12 2.27 -3.2% 5.1% -5.7% 7.1% 3.8%

CO2 Emissions in Mt of CO2 (2) 25.1 29.9 39.1 47.9 45.6 47.8 9.2% 4.2% -4.8% 4.8% 2.9%

Indicators
Population (Million) 10.01 9.97 9.90 9.92 9.93 9.94 -0.2% 0.0% 0.1% 0.1% 0.1%
GDP (bil. EUR 1990) 41.6 49.5 54.3 59.1 60.8 63.1 5.5% 1.7% 3.0% 3.7% 2.2%
Gross Inl Cons./GDP (toe/1990 MEUR) 297.2 298.5 310.3 334.6 328.5 337.6 0.9% 1.5% -1.8% 2.8% 1.2%
Gross Inl Cons./Capita (Kgoe/inhabitant) 1234.2 1482.5 1703.2 1992.9 2012.8 2142.2 6.7% 3.2% 1.0% 6.4% 3.3%
Electricity Generated/Capita (kWh/inhabitant) 1908.3 2255.7 2879.5 3353.9 3476.6 3438.5 8.6% 3.1% 3.7% -1.1% 2.6%
CO2 Emissions/Capita (kg of CO2/inhabitant) 2509.7 3001.8 3946.5 4832.5 4596.9 4811.0 9.5% 4.1% -4.9% 4.7% 2.9%
Import Dependency (%) 75.2 76.5 86.8 88.3 81.3 84.6 2.9% 0.3% -7.9% 4.0% -0.4%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 30.24 33.39 33.41 31.44 32.20 30.76 2.0% -1.2% 2.4% -4.5% -1.2%
Solids 13.94 11.20 11.68 10.17 10.00 9.89 -3.5% -2.7% -1.7% -1.1% -2.3%
Oil 2.17 1.47 0.79 0.78 0.51 0.37 -18.2% -0.4% -34.4% -27.7% -10.4%
Natural gas 0.23 0.81 1.27 0.38 0.43 0.16 40.9% -21.5% 12.2% -61.8% -25.5%
Nuclear 7.38 13.02 13.70 14.30 13.99 13.51 13.2% 0.9% -2.2% -3.5% -0.2%
Hydro & Wind 2.69 3.04 2.19 2.01 3.42 3.01 -4.1% -1.7% 70.2% -12.1% 4.7%
Geothermal 0.00 0.00 0.00 0.01 0.01 0.01 22.9% 22.1% 0.0% 0.0% 15.3%
Other renewable energy sources 3.84 3.84 3.77 3.79 3.84 3.81 -0.4% 0.1% 1.4% -0.6% 0.2%

Net Imports 46.37 53.40 59.85 75.41 73.93 80.23 5.2% 4.7% -2.0% 8.5% 4.3%
Solids 5.23 5.30 7.04 9.15 7.78 7.04 6.1% 5.4% -14.9% -9.5% 0.0%
Oil 39.10 45.63 49.16 58.36 57.75 61.91 4.7% 3.5% -1.0% 7.2% 3.3%

Crude oil 43.95 49.88 53.25 55.36 54.78 56.37 3.9% 0.8% -1.0% 2.9% 0.8%
Oil products -4.85 -4.25 -4.09 3.00 2.97 5.54 -3.4% - -1.2% 86.7% -

Natural gas 2.14 2.59 3.69 7.52 8.31 11.54 11.5% 15.3% 10.6% 38.8% 17.7%
Electricity -0.09 -0.11 -0.04 0.39 0.09 -0.26 -17.1% - -76.4% - 32.9%

Gross Inland Consumption 73.91 83.28 89.08 102.28 100.27 105.94 3.8% 2.8% -2.0% 5.7% 2.5%
Solids 19.48 15.72 18.94 19.52 16.37 18.46 -0.6% 0.6% -16.1% 12.8% -0.4%
Oil 38.27 44.41 45.54 54.55 53.91 56.10 3.5% 3.7% -1.2% 4.1% 3.0%
Natural gas 2.35 3.35 4.97 7.72 8.64 11.31 16.1% 9.2% 11.9% 30.8% 12.5%
Other (1) 13.81 19.79 19.63 20.49 21.35 20.07 7.3% 0.9% 4.2% -6.0% 0.3%

Electricity Generation in TWh 127.34 139.68 151.71 167.04 173.73 186.59 3.6% 1.9% 4.0% 7.4% 3.0%
Nuclear 28.04 50.46 54.26 55.45 56.32 55.29 14.1% 0.4% 1.6% -1.8% 0.3%
Hydro & wind (including pumping) 33.03 36.36 26.18 24.83 40.87 36.19 -4.5% -1.0% 64.6% -11.5% 4.7%
Thermal 66.27 52.86 71.28 86.76 76.55 95.11 1.5% 4.0% -11.8% 24.3% 4.2%

Generation Capacity in GWe 39.61 42.79 43.42 45.85 46.92 48.41 1.9% 1.1% 2.3% 3.2% 1.6%
Nuclear 5.55 7.47 6.97 7.07 7.09 7.25 4.7% 0.3% 0.3% 2.2% 0.6%
Hydro & wind 14.53 15.32 16.24 16.90 17.10 17.20 2.2% 0.8% 1.2% 0.6% 0.8%
Thermal 19.53 20.00 20.21 21.88 22.73 23.97 0.7% 1.6% 3.9% 5.4% 2.5%

Average Load Factor in % 36.7 37.2 39.9 41.6 42.3 44.0 1.7% 0.8% 1.6% 4.1% 1.4%

Fuel Inputs for Thermal Power Generation 15.65 12.79 16.51 19.28 17.53 21.49 1.1% 3.1% -9.1% 22.6% 3.8%
Solids 12.86 10.44 13.76 13.59 13.11 15.21 1.4% -0.3% -3.5% 16.0% 1.4%
Oil 1.97 1.87 2.17 3.65 2.72 2.72 1.9% 11.0% -25.6% 0.0% 3.3%
Gas 0.76 0.43 0.49 1.51 1.13 3.00 -8.5% 25.5% -25.1% 165.4% 29.7%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.06 0.06 0.09 0.53 0.56 0.56 9.5% 41.5% 5.4% 0.0% 29.1%

Average Thermal Efficiency in % 36.4 35.5 37.1 38.7 37.6 38.1 0.4% 0.8% -2.9% 1.3% 0.4%

Non-Energy Uses 4.87 5.94 5.85 7.14 5.90 7.00 3.7% 4.1% -17.4% 18.7% 2.6%

Total Final Energy Demand 47.52 53.47 56.53 63.81 65.99 67.65 3.5% 2.5% 3.4% 2.5% 2.6%
Solids 4.25 3.45 3.52 2.23 1.97 1.85 -3.7% -8.7% -11.7% -6.2% -8.8%
Oil 28.10 32.67 33.60 39.84 40.72 41.34 3.6% 3.5% 2.2% 1.5% 3.0%
Gas 2.55 3.75 4.90 6.32 7.29 7.92 13.9% 5.2% 15.3% 8.7% 7.1%
Electricity 8.84 9.82 10.82 12.12 12.66 13.18 4.1% 2.3% 4.5% 4.2% 2.9%
Heat 0.00 0.00 0.00 0.05 0.07 0.08 22.9% 79.7% 61.4% 3.7% 63.6%
Renewable energy sources 3.78 3.78 3.68 3.26 3.28 3.28 -0.5% -2.4% 0.6% 0.0% -1.6%

CO2 Emissions in Mt of CO2 (2) 177.4 181.4 202.0 226.7 224.7 240.1 2.6% 2.3% -0.9% 6.9% 2.5%

Indicators
Population (Million) 38.42 38.72 38.85 39.21 39.27 39.34 0.2% 0.2% 0.2% 0.2% 0.2%
GDP (bil. EUR 1990) 313.3 366.9 398.2 425.7 435.3 450.1 4.9% 1.3% 2.3% 3.4% 1.8%
Gross Inl Cons./GDP (toe/1990 MEUR) 235.9 226.9 223.7 240.3 230.3 235.4 -1.1% 1.4% -4.1% 2.2% 0.7%
Gross Inl Cons./Capita (Kgoe/inhabitant) 1923.8 2150.9 2292.9 2608.6 2553.4 2693.1 3.6% 2.6% -2.1% 5.5% 2.3%
Electricity Generated/Capita (kWh/inhabitant) 3314.4 3605.1 3905.0 4260.1 4424.1 4743.0 3.3% 1.8% 3.8% 7.2% 2.8%
CO2 Emissions/Capita (kg of CO2/inhabitant) 4617.9 4685.9 5199.4 5781.0 5720.6 6104.6 2.4% 2.1% -1.0% 6.7% 2.3%
Import Dependency (%) 60.6 61.8 64.4 71.5 70.5 71.9 1.2% 2.1% -1.4% 2.0% 1.6%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 26.73 29.51 29.61 31.14 31.26 31.71 2.1% 1.0% 0.4% 1.5% 1.0%
Solids 0.10 0.15 0.27 0.31 0.36 0.26 21.8% 3.2% 15.5% -28.3% -0.4%
Oil 0.01 0.00 0.00 0.00 0.00 0.00 -17.8% 6.0% - - -
Natural gas 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Nuclear 15.26 18.09 17.76 18.04 19.16 18.04 3.1% 0.3% 6.2% -5.9% 0.2%
Hydro & Wind 6.11 6.01 6.23 5.86 4.46 5.95 0.4% -1.2% -23.9% 33.4% -0.7%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Other renewable energy sources 5.26 5.26 5.33 6.91 7.27 7.46 0.3% 5.3% 5.2% 2.6% 4.9%

Net Imports 20.03 18.39 17.82 19.11 21.09 19.98 -2.3% 1.4% 10.4% -5.3% 1.6%
Solids 3.08 2.48 2.33 2.66 2.38 2.48 -5.4% 2.7% -10.6% 4.2% 0.9%
Oil 17.01 15.81 15.11 15.93 17.46 17.01 -2.3% 1.1% 9.6% -2.6% 1.7%

Crude oil 14.06 14.65 16.93 17.81 18.99 20.10 3.8% 1.0% 6.6% 5.9% 2.5%
Oil products 2.95 1.16 -1.82 -1.89 -1.53 -3.09 - 0.7% -19.2% 102.3% 7.8%

Natural gas 0.07 0.32 0.53 0.68 0.73 0.72 47.8% 5.0% 7.8% -1.3% 4.5%
Electricity -0.13 -0.22 -0.15 -0.14 0.53 -0.23 3.2% -1.0% - - 6.3%

Gross Inland Consumption 46.94 49.11 46.94 49.92 51.73 50.18 0.0% 1.2% 3.6% -3.0% 1.0%
Solids 2.80 2.88 2.73 2.90 3.14 2.47 -0.5% 1.2% 8.1% -21.2% -1.4%
Oil 17.58 16.79 14.50 15.67 16.44 15.77 -3.8% 1.6% 5.0% -4.1% 1.2%
Natural gas 0.07 0.32 0.53 0.68 0.73 0.72 47.8% 5.0% 7.8% -1.3% 4.5%
Other (1) 26.49 29.13 29.18 30.67 31.42 31.22 2.0% 1.0% 2.4% -0.6% 1.0%

Electricity Generation in TWh 137.13 146.21 146.48 148.32 140.61 149.43 1.3% 0.3% -5.2% 6.3% 0.3%
Nuclear 58.55 69.41 68.17 69.92 74.26 69.92 3.1% 0.5% 6.2% -5.9% 0.4%
Hydro & wind (including pumping) 71.59 70.47 73.03 68.25 51.91 69.25 0.4% -1.3% -23.9% 33.4% -0.8%
Thermal 6.98 6.33 5.28 10.15 14.44 10.26 -5.4% 14.0% 42.2% -28.9% 9.9%

Generation Capacity in GWe 33.18 33.17 34.19 33.62 34.16 34.04 0.6% -0.3% 1.6% -0.3% -0.1%
Nuclear 9.46 9.70 9.97 10.06 10.06 10.06 1.1% 0.2% 0.0% 0.0% 0.1%
Hydro & wind 15.70 16.12 16.34 16.22 16.31 16.37 0.8% -0.1% 0.5% 0.4% 0.0%
Thermal 8.02 7.35 7.88 7.35 7.80 7.62 -0.4% -1.4% 6.1% -2.2% -0.5%

Average Load Factor in % 47.2 50.3 48.9 50.4 47.0 50.1 0.7% 0.6% -6.7% 6.6% 0.3%

Fuel Inputs for Thermal Power Generation 2.93 2.31 1.78 3.31 4.36 3.10 -9.5% 13.2% 31.4% -28.7% 8.3%
Solids 0.89 0.91 0.63 0.69 0.96 0.60 -6.6% 2.0% 38.6% -37.8% -0.7%
Oil 1.15 0.48 0.23 0.67 1.38 0.61 -27.8% 24.1% 107.5% -56.0% 15.2%
Gas 0.13 0.16 0.25 0.39 0.42 0.43 14.9% 9.2% 8.6% 0.8% 7.8%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.76 0.76 0.67 1.56 1.59 1.47 -2.5% 18.4% 1.5% -7.3% 11.8%

Average Thermal Efficiency in % 20.5 23.5 25.5 26.3 28.5 28.4 4.5% 0.6% 8.2% -0.3% 1.5%

Non-Energy Uses 1.51 1.90 1.87 1.96 2.06 2.35 4.4% 1.0% 5.1% 13.8% 3.3%

Total Final Energy Demand 31.16 31.42 30.43 33.64 34.12 33.57 -0.5% 2.0% 1.4% -1.6% 1.4%
Solids 1.14 1.18 1.22 1.32 1.16 1.04 1.4% 1.5% -11.7% -10.4% -2.2%
Oil 13.13 13.15 12.00 12.35 12.68 12.26 -1.8% 0.6% 2.7% -3.3% 0.3%
Gas 0.33 0.47 0.59 0.58 0.65 0.65 11.9% -0.2% 11.6% 0.9% 1.6%
Electricity 9.77 10.32 10.35 10.71 10.83 10.69 1.2% 0.7% 1.2% -1.4% 0.5%
Heat 2.51 2.02 1.71 3.54 3.90 3.74 -7.4% 15.7% 10.3% -4.3% 11.9%
Renewable energy sources 4.28 4.28 4.57 5.15 4.89 5.19 1.3% 2.4% -5.0% 6.2% 1.8%

CO2 Emissions in Mt of CO2 (2) 58.0 55.3 50.6 53.6 58.3 51.5 -2.7% 1.2% 8.7% -11.6% 0.3%

Indicators
Population (Million) 8.35 8.44 8.56 8.83 8.84 8.86 0.5% 0.6% 0.2% 0.2% 0.5%
GDP (bil. EUR 1990) 161.5 174.3 180.8 185.1 187.5 190.8 2.3% 0.5% 1.3% 1.8% 0.8%
Gross Inl Cons./GDP (toe/1990 MEUR) 290.6 281.8 259.6 269.7 276.0 263.0 -2.2% 0.8% 2.3% -4.7% 0.2%
Gross Inl Cons./Capita (Kgoe/inhabitant) 5621.6 5821.5 5484.8 5655.4 5851.3 5661.8 -0.5% 0.6% 3.5% -3.2% 0.5%
Electricity Generated/Capita (kWh/inhabitant)16421.4 17331.0 17114.7 16803.3 15904.0 16859.7 0.8% -0.4% -5.4% 6.0% -0.2%
CO2 Emissions/Capita (kg of CO2/inhabitant) 6941.4 6553.2 5913.9 6074.9 6593.9 5816.4 -3.2% 0.5% 8.5% -11.8% -0.2%
Import Dependency (%) 42.2 36.9 37.4 37.5 39.9 38.8 -2.4% 0.0% 6.4% -2.8% 0.5%

(1) Includes nuclear, hydro and wind, net imports of electricity, and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world

SWEDEN : SUMMARY ENERGY BALANCE
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Mtoe 1985 1988 1990 1995 1996 1997 90/85 95/90 96/95 97/96 97/90

Annual % Change

Primary Production 236.57 234.12 203.80 250.71 262.30 262.57 -2.9% 4.2% 4.6% 0.1% 3.7%
Solids 54.74 60.51 53.11 30.96 29.97 29.43 -0.6% -10.2% -3.2% -1.8% -8.1%
Oil 129.20 118.44 92.12 133.00 132.44 130.40 -6.5% 7.6% -0.4% -1.5% 5.1%
Natural gas 35.72 37.85 40.92 63.60 75.84 77.44 2.8% 9.2% 19.2% 2.1% 9.5%
Nuclear 15.98 16.34 16.57 21.25 22.18 23.25 0.7% 5.1% 4.4% 4.8% 5.0%
Hydro & Wind 0.35 0.40 0.44 0.45 0.33 0.41 4.4% 0.6% -26.4% 24.6% -0.8%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 0.0% 13.6% 0.0% 0.0% 9.5%
Other renewable energy sources 0.58 0.58 0.64 1.45 1.53 1.64 2.2% 17.5% 5.6% 7.7% 14.3%

Net Imports -31.65 -20.39 7.34 -36.11 -33.18 -35.86 - - -8.1% 8.1% -
Solids 6.59 7.90 9.12 10.38 11.78 10.93 6.7% 2.6% 13.5% -7.2% 2.6%
Oil -49.62 -38.33 -8.99 -48.53 -46.76 -47.63 -28.9% 40.1% -3.7% 1.9% 26.9%

Crude oil -47.91 -29.43 -3.11 -36.36 -31.96 -29.44 -42.1% 63.5% -12.1% -7.9% 37.9%
Oil products -1.71 -8.90 -5.88 -12.17 -14.79 -18.19 28.0% 15.7% 21.6% 22.9% 17.5%

Natural gas 11.39 8.93 6.18 0.64 0.36 -0.59 -11.5% -36.5% -44.1% - -
Electricity 0.00 1.10 1.03 1.40 1.43 1.43 - 6.4% 2.2% -0.6% 4.8%

Gross Inland Consumption 203.70 210.88 210.86 219.20 228.01 221.02 0.7% 0.8% 4.0% -3.1% 0.7%
Solids 62.77 66.93 63.31 46.61 44.14 37.91 0.2% -5.9% -5.3% -14.1% -7.1%
Oil 77.38 79.32 81.66 83.04 82.49 80.01 1.1% 0.3% -0.7% -3.0% -0.3%
Natural gas 46.64 46.21 47.20 65.00 75.92 76.36 0.2% 6.6% 16.8% 0.6% 7.1%
Other (1) 16.91 18.42 18.68 24.55 25.47 26.73 2.0% 5.6% 3.8% 4.9% 5.3%

Electricity Generation in TWh 298.04 308.08 318.92 333.99 347.32 345.28 1.4% 0.9% 4.0% -0.6% 1.1%
Nuclear 61.08 63.44 65.74 88.95 94.65 98.13 1.5% 6.2% 6.4% 3.7% 5.9%
Hydro & wind (including pumping) 6.93 6.97 7.06 6.78 5.40 6.28 0.4% -0.8% -20.3% 16.2% -1.7%
Thermal 230.03 237.67 246.12 238.26 247.27 240.87 1.4% -0.6% 3.8% -2.6% -0.3%

Generation Capacity in GWe 67.43 69.63 73.02 70.11 73.35 72.70 1.6% -0.8% 4.6% -0.9% -0.1%
Nuclear 7.07 7.69 11.35 12.76 12.92 12.95 9.9% 2.4% 1.2% 0.2% 1.9%
Hydro & wind 4.19 4.16 4.18 4.40 4.46 4.62 0.0% 1.0% 1.3% 3.5% 1.4%
Thermal 56.17 57.78 57.49 52.95 55.97 55.14 0.5% -1.6% 5.7% -1.5% -0.6%

Average Load Factor in % 50.5 50.5 49.9 54.4 54.1 54.2 -0.2% 1.8% -0.6% 0.3% 1.2%

Fuel Inputs for Thermal Power Generation 54.33 53.72 57.05 50.16 50.43 48.90 1.0% -2.5% 0.5% -3.0% -2.2%
Solids 42.13 46.40 47.58 34.15 31.13 27.11 2.5% -6.4% -8.8% -12.9% -7.7%
Oil 10.72 6.11 7.59 3.73 3.46 1.75 -6.7% -13.3% -7.1% -49.4% -18.9%
Gas 1.20 0.92 1.57 11.62 15.10 19.19 5.5% 49.3% 30.0% 27.1% 43.0%
Geothermal 0.00 0.00 0.00 0.00 0.00 0.00 - - - - -
Biomass 0.29 0.29 0.31 0.66 0.73 0.85 1.5% 16.5% 10.2% 15.8% 15.5%

Average Thermal Efficiency in % 36.4 38.0 37.1 40.8 42.2 42.4 0.4% 1.9% 3.2% 0.5% 1.9%

Non-Energy Uses 12.14 13.22 12.26 13.85 12.36 12.06 0.2% 2.5% -10.7% -2.5% -0.2%

Total Final Energy Demand 127.20 136.25 136.37 141.34 151.10 147.61 1.4% 0.7% 6.9% -2.3% 1.1%
Solids 15.99 14.89 12.04 8.90 8.37 8.03 -5.5% -5.9% -6.0% -4.0% -5.6%
Oil 51.17 56.46 58.78 60.28 62.00 61.38 2.8% 0.5% 2.9% -1.0% 0.6%
Gas 38.92 41.35 41.17 46.10 53.65 50.81 1.1% 2.3% 16.4% -5.3% 3.0%
Electricity 20.81 22.82 23.60 25.27 26.28 26.59 2.5% 1.4% 4.0% 1.2% 1.7%
Heat 0.01 0.44 0.45 0.00 0.00 0.00 104.0% -71.7% 0.0% 0.0% -59.4%
Renewable energy sources 0.29 0.29 0.34 0.78 0.80 0.80 2.8% 18.5% 1.7% 0.3% 13.2%

CO2 Emissions in Mt of CO2 (2) 544.2 563.0 566.9 531.3 551.2 528.5 0.8% -1.3% 3.7% -4.1% -1.0%

Indicators
Population (Million) 56.69 57.16 57.56 58.61 58.80 58.97 0.3% 0.4% 0.3% 0.3% 0.3%
GDP (bil. EUR 1990) 590.7 613.1 650.6 763.1 748.1 744.2 1.9% 3.2% -2.0% -0.5% 1.9%
Gross Inl Cons./GDP (toe/1990 MEUR) 344.8 344.0 324.1 287.2 304.8 297.0 -1.2% -2.4% 6.1% -2.6% -1.2%
Gross Inl Cons./Capita (Kgoe/inhabitant) 3593.5 3689.4 3663.2 3740.2 3877.7 3748.0 0.4% 0.4% 3.7% -3.3% 0.3%
Electricity Generated/Capita (kWh/inhabitant) 5257.7 5389.9 5540.5 5698.9 5906.7 5855.2 1.1% 0.6% 3.6% -0.9% 0.8%
CO2 Emissions/Capita (kg of CO2/inhabitant) 9600.1 9849.7 9849.1 9066.4 9374.2 8962.8 0.5% -1.6% 3.4% -4.4% -1.3%
Import Dependency (%) -15.4 -9.6 3.4 -16.3 -14.4 -16.0 - - -11.7% 11.3% -

(1) Includes nuclear. hydro and wind. net imports of electricity. and other energy sources.
(2) Given on an indicative basis; calculated using common emission factors accross all countries in the world
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