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editorial
A  J O U R N E Y  T H RO U G H  T H E  E U RO P E  O F  R E N E WA B L E  E N E RG I E S

R
enewable Energy Journal is a travel magazine and a feature magazine. In recent issues it has taken you to

Spain, Germany, Greece, the Netherlands and Denmark. Today it reveals to you the tremendous commit-

ment of Sweden, the enthusiasm of Italy, the winds blowing through the offshore wind turbines in the

North Sea and the geothermal water simmering in Europe’s basement…

Renewable Energy is an architecture magazine. The bioclimatic and solar house is without doubt the 

easiest contribution we can make to participate as individuals in the great leap forward of renewable energies.

Therefore, it was a must to talk about this subject with Dominique Gauzin-Müller, author of the book “L'architec-

ture écologique - 29 exemples européens”, which has just been published.

Renewable Energy is a magazine of analysis. From interpretation of the indicators measuring the growth in

renewable energies to the strategy of the oil companies in the same areas, Renewable Energy helps you reach a 

better understanding of the economic reality of a rapidly expanding sector.

Renewable Energy is a European magazine. Listening to Günther Hanreich, Director of the New Energies 

& Demand Management Directorate within the DG TREN, we can measure the extent of the ambition and the array

of tools implemented by the European Commission to reduce energy consumption and encourage renewable energies.

Renewable Energy is a magazine which has decided to show, by example, how and why renewable energies

are becoming a permanent part of society. 

In fact, Renewable Energy is a magazine which thinks that “Europe” and “environment” are two inseparable

words, and would like to share this point of view with you.

ALAIN LIÉBARD, PUBLISHING EDITOR

On the top “Maison aux
Abatilles” (France), architect:
Laurent Duplantier
Cover •This wind turbine,
with a capacity of 2 MW,
covers the electrical needs 
of the Western Harbour
neighbourhood in Malmö
(Sweden) • The enormous
Utgrunden turbine rotors are
transported to their maritime
site on floating barges. The
Utgrunden wind power
plant, off the eastern cost 
of Sweden, is composed of
seven 1.5 MW wind turbines.
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T
he single row of wind tur-
bines of the Horns Rev
farm, standing firm in the
North Sea waves 20 kilo-
metres off the Danish

coast, forms a discreet line on a sun-
lit ocean horizon. This is an artist’s
impression. The future offshore wind
power plant will not see the light of
day until the summer of 2002. The
purpose of this simulation is to
assess the visual impact of this un-
usual installation. An appetizer for
the world of wind power, which
over the last ten years has been
experiencing with enthusiasm an
explosive increase in the number of
installed wind turbines. 40% annual
growth has been recorded over the
last seven years, by far the highest
of any energy type. With Horns Rev,
the enthusiasm is going to move up
yet another gear.
Whereas the first European offshore
wind farms, experimental in charac-
ter, were sheltered in the Baltic Sea
or a few hundred metres from a pro-
tected coast in shallow water, the
most recent installations are begin-

ning to claim a rather higher status:
Utgrunden (Sweden, 10.5 MW, see
next page) is the first to be located
well away from the coast, with
megawatt-range turbines; Blyth
(United Kingdom, 4 MW) is the first
to be sited in the North Sea. But
with the new Danish power plant,
wind power should join the major
players. Its 80 turbines, with a unit
power of 2 MW, will total 160 MW
installed power. It is the largest off-
shore project in the world by far,
and the first real wind-powered elec-
tricity generating plant in the
marine environment, capable of
powering 150 000 Danish house-
holds. Ultimate recognition: whereas
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W I N D  P O W E R
T H E  O F F S H O R E  R A C E

Experts are convinced
that the future of wind
power will be played out
at sea. When the
additional costs due to
marine requirements
have been reduced,
nothing else will prevent
the erection of wind
plants representing
several hundred
megawatts, which will
make this power
competitive on the mar-
ket. The first offshore
wind plants are all
European, and Denmark
is at the leading edge.

wind farms are customarily discon-
nected in the case of anomalies
detected on the grid, in order to pro-
tect their turbines, Horns Rev, in
view of its capacity, will be run at full
power, like a conventional power
plant, to support it.

Enormous resources
The North Sea, the focus of wind
power attention, seems to have
become the new Eldorado for
renewable energies in Europe in the
coming years. Everyone is looking
for a striking image: « Just covering
an area of sea equivalent to that of
Danish Jutland with wind turbines
would be enough for Europe to meet
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The Middlegrunden wind power plant, 
located two kilometers off the coast from
Copenhagen, has a 40 MW capacity. 
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its commitments with respect to
the Kyoto protocol(1)!» declared
Ruud de Bruijne, of the Netherlands
agency for energy and the environ-
ment (Novem), during the Sustain
2001 conference last May in Amster-
dam. Or again: « The offshore wind
resources exploitable by Belgium,
Denmark, Germany, the Netherlands
and the United Kingdom would
cover three times their cumulative
electricity consumption », according
to calculations in a study commis-
sioned by Greenpeace from the 
German Wind Energy Institute
(DEWI)(2). More globally, the British
Wind Energy Association (BWEA),
in a comprehensive report on off-
shore wind power(3), estimates that
most coastal European countries
have sufficient economically-exploi-
table resources, i.e. located less than
20 kilometres from the coast and 
at depths of less than 20 metres, to
cover at least 25% of their electricity
needs.
The advantages of offshore wind
power have been known for a long
time. First, the winds are stronger
than on the coast. Typical wind
speeds are one metre per second
(m/s) higher at ten kilometres from
the shore, and exceed 8 m/s over
large areas of the North Sea and the
Baltic. Second, they are more con-
stant than on the coast: energy yield
is higher and the turbines, less
exposed to gusts, have longer life-
times. Third, the spaces are
immense and much less in demand
than onshore, where the best sites
are already all used in the most

equipped countries. Shifted off-
shore, the turbines by the same
avoid the main problem of their
acceptance onshore: their intrusion
into the landscape. Now we might
see the comeback of two-bladed
wind turbines, criticized for their
appearance but less expensive and
lighter to transport on site. As for
the environmental assessments, for
the moment they do not reveal any
actual adverse impact on the marine
fauna or birds: « as long as the sites
are carefully selected », admits the
DEWI report, taken up by the ecolo-
gists of Greenpeace.

Larger turbines and wind plants
The drawbacks are also well under-
stood. First, the North Sea and its
storms inspire the greatest respect
from engineers. The waves can
reach heights of six metres in the
exploitable areas, and the marine
environment requires that the
machines be protected against salt-
water corrosion. Second, the erec-
tion of the turbines is much more
difficult than onshore, making use
of techniques similar to those used
for oil rigs. Third, the grid connec-
tion point must be able to accept the
additional power injected by the
wind farm. Moreover, routine
inspections are indispensable in

12.5 kilometres 
off the Swedish
coast

« Impossible to go there today.
With a wind at 18 metres per
second, you’ll be turned over,
both literally and figuratively. »
The captain of the tender has the
final say: we’re not leaving. 
We’ll have to wait for a lull, the
next day, to put out to sea and
approach the wind turbines. 
Over the cloudy horizon, the
seven 1.5-megawatt (MW)
turbines of the Utgrunden wind
plant carry on working, impassive.
They entered service at the end of
2000, and in one year they should
have generated 38 000 megawatt-
hours (MWh) of electricity.
The monitor gave the speed of
the wind blowing in the middle 
of the Kalmar sound, between the
south-eastern coast of Sweden
and the nearby island of Oland,
in the Baltic sea. « Don’t rely on
the wind blowing in the harbour.
» warns the captain, « It’s
completely different out there, 
we often have surprises. »
He tells the story of two techni-
cians who, one day, had insisted
on completing a job beyond the
time limit he had given them. 
« When they finally called for us
to come and get them, it was
already too late. Impossible to
take the tender out, we’d have
broken everything. We went back
the next morning. Here it’s the
sea that’s in charge.» The fool-
hardy technicians learned it the

(1) European Union targets: a 5.2% reduction

of greenhouse gas emissions by 2010 compa-

red with their 1990 level.

(2) “North Sea Offshore Wind — a Powerhouse

for Europe”, October 2000

(3) “Prospects for offshore wind energy”, 1st

half 2000
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TO  G E T  M O R E  I N F O R M AT I O N
A B O U T  T H I S  TO P I C :
O F F S H O R E  W I N D  E N E R G Y
CO N F E R E N C E ,  
10 - 12  D E C E M B E R  2 0 0 1 ,
B R U S S E L S
w w w. e w e a . o r g

The enormous Utgrunden turbine rotors 
are transported to their maritime site 
on floating barges. The Utgrunden wind
power plant, off the eastern cost of 
Sweden, is composed of seven 1.5 MW
wind turbines.



order to prevent any incident that
would require expensive repair
work subject to the vagaries of the
weather. « Of all renewable energy
technologies, offshore wind energy
has possibly the most favourable
combination of the key attributes of
resource, energy cost and risk », the
BWEA nevertheless concludes. If
truth be told, there is now no major
technical obstacle to the large-scale
expansion of offshore wind power.
The present limits are mainly eco-
nomic in nature. The offshore rush
will not begin in earnest until the
additional costs generated by the
specific aspects of the marine envi-
ronment have been absorbed. « And
we do not have very much further to
go », states Thomas Stalin, manager
of regulatory affairs with Enron
Wind in Sweden. 
Offshore installations require 30 to
50% higher investment than their
onshore equivalents, but this is par-
tially offset by their approximately
30% higher energy yield. At the end
of the day, the BWEA estimates that
the price of offshore wind power
today is still 25 to 40% higher than
that of power from onshore tur-
bines. 

160 000 jobs
The main marginal costs are accoun-
ted for by the upgrading of onshore
turbines for the marine environ-
ment. However, the manufacturers
are already offering production
models designed specifically for off-
shore. The foundations and the con-
nection to the grid of the plants also

form a major part of budget, each
accounting for up to one-third of
the additional costs, according to
BWEA estimates. Their relative
share can be reduced by increasing
the number of turbines and their
unit power. « The next generations
will see turbines of more than 3 MW
unit power in wind plants exceeding
300 MW installed power », accord-
ing to Ruud de Bruijne. This is the
direction taken by the Danes. Horns
Rev is the first of a series of five
large offshore wind plants, part of 
a very ambitious programme that 
is planned to expand the Danish 
offshore capacity to a total of 4 000
MW by 2030. The country, undis-
putable European pacesetter in the
sector, has taken the political deci-
sion to cover 35% of its electricity
needs by renewable energies by the
same year. Wind power will play
the leading role, with an installed
capacity attaining a total of 
5 500 MW, onshore and offshore. 
At a time when the opening up of
the European electricity market is
weakening national systems of pref-
erential tariffs for the purchase of
green energies, as it is frequently
the case of wind power, offshore
partisans also emphasize its strong
potential in terms of job creation
and industrial development. The
DEWI study estimates that 
the annual implementation of only
1% of the offshore wind power
potential of Belgium, Denmark,
Germany, the Netherlands and 
the United Kingdom would create
160 000 jobs. *

hard way. But the price wasn’t
too high: the offshore wind turbines
have a shelter and a survival kit to
cope with this kind of unpleasant
surprise. « All the lads receive spe-
cial training », the 
captain told us.

AN IDEAL GEOGRAPHICAL 
SITUATION

It’s an unusual sight, these 
65-metre-high pylons rising up out
of the water, the hissing of their
blades pitched barely higher than
the wind in the ears. The seven
wind turbines are arranged in 
an arc. A configuration that is
explained when the undersea 
profile is examined, as it has a par-
ticular feature that the Utgrunden
wind plant makes use of: here,
12.5 kilometres from the Swedish
coast, are the remains of a very old
moraine, a relic of the labour of
ancient glaciers in times when the
sea was not yet present. On this
ridge the depth of the water does
not exceed ten metres, whereas it
plunges to twenty metres a few
cables further on. And the bottom
is particularly soft. « We didn’t
need to drill to install the pylons. »
explains Thomas Stalin, manager 
of regulatory affairs with the
Swedish branch of Enron Wind,
designer of the project, manufac-
turer and installer of the wind tur-
bines. « We drove them in with a
hydraulic hammer, 19 metres in
barely four hours for each of them. »
The geographical situation is thus
ideal. Except for the detail that this
sound is an important corridor for
migratory birds, in particular
Canada geese and eider ducks.
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Utgrunden: a crane is going to
hoist the rotor of a wind turbine
to install it on the nacelle. 

The electronic
equipment of each

wind turbine is
installed in an

airtight container
on a platform

located 6 metres
above sea level. 
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Two million of them pass
through each year. A long study
carried out over four years finally
suggested that future wind
turbines would have an insignifi-
cant effect on this traffic, and
ecologist groups gave a favou-
rable verdict. « The environmental
permit was the most difficult to
obtain » admits Thomas Stalin. 
« And up to now we haven’t expe-
rienced any incidents with the
birds. Some of them even perch
on the turbine cowling! »
Utgrunden claims the title of the
first offshore wind plant with
megawatt-range turbines located
well away from the shore. The 
turbines are reliable, proven 
variable-speed onshore machines,
with particularly high energy
yield. They have been upgraded
for the marine environment. 
The modifications include a crane
installed permanently on each
wind turbine, saving the costs
that would be incurred by moving
a floating crane to the plant in
the event of heavy work. In addi-
tion, the pylons have been given 
a special profile to make them 
“flexible”, so that they do not
start resonating with the blade
rotation frequency. This change
reduced the weight of steel in
each turbine by 50 metric tons,
generating a welcome saving on
the installation costs.

PLAN LOCATION COUNTRY START MW       NBR TURBINES

PILOT TURBINES < 0.500 MW

1 Norgersund Sweden 1990 0.22 1

PILOT TURBINES > 0.500 MW

2 Vindeby Denmark 1991 4.95 11
3 Lely Netherlands 1994 2.0 4
4 Tuno Knob Denmark 1995 5.0 10
5 Irene Vorrink Netherlands 1996-97 16.8 28
6 Bockstigen Sweden 1997 2.5 5

DEDICATED OFFSHORE TURBINES > 1.5 MW

7 Blyth Offshore UK 2000 3.8 2
8 Middelgrunden Denmark 2001 40 20
9 Utgrunden Sweden 2001 10.5 7

Total 86 88

MAJOR PROJECTS

10 Mouth of the Netherlands 100
Western Scheldt River

11 Ijmuiden Netherlands 100
12 Horns Rev Denmark 150
13 Laeso Denmark 150
14 Omo Stalgrunde Denmark 150
15 Gedser Rev Denmark 150
16 Rodsand Denmark 600
17 Lillgrund Bank Sweden 86
18 Yttre Stengrund Sweden 100
19 Barsebank Sweden 750
20 Kish Bank Ireland 250 (or more)
21 Arklow Ireland 200 (or more)
22 Borkum Germany 1000 (or more)

>

WIND RESSOURCES OVER OPEN SEA (MORE THAN 10 KM OFFSHORE) AT 50 M HIGH,
AND LOCATION OF OFFSHORE WIND POWER PLANTS (AS CONSTRUCTED AND
IN PROJECT STAGE)

A FAIR WIND FOR PROJECTS

Several European countries have
announced targets for offshore wind
plants, or have prospects for signifi-
cant expansion. By 2030, the offshore
installed power should approach 
20 000 MW, with contributions from
Germany (5 000 MW), Denmark 
(4 000 MW), Sweden (2 300 MW),
the Netherlands (1 500 MW), the
United Kingdom (1 500 MW), Ireland
(1 000 MW), etc. Enough to generate
a market worth some 10 billion euros. 

ms-1/Wm-2
> 9.0
> 800

> 8.0 - 9.0
600 - 800



Five of them are sitting around a table,
describing their experiences as users of

biodiesel fuel. They run the five largest
public transport companies in the Italian
province of Chieti, adding up to 90% of its
transport capacity. Just a few months ago
« they were at daggers drawn », stresses one
observer. A year and a half ago they
received an invitation from the provincial
authorities, which wanted to inform them
about the advantages of biodiesel fuel. An
ecological fuel for their bus fleets: low in
pollution—it contains much less sulphur
than diesel fuel—, neutral in terms of car-
bon dioxide emissions—the biomass from
which it is produced consumes carbon

dioxide in quantities equivalent to those
that are released into the atmosphere—, it
is also a welcome lubricant for the engines.
« We came along out of curiosity », recalls
one of the bosses, « because there is no
legal obligation to use biofuels in Italy. » At
least not yet, because a national transport
plan should, in the near future, impose
limits on pollutant emissions from vehi-
cles. It will then be possible to claim back
part of the amount of the carbon tax,
applied to conventional diesel fuel at a rate
of 25 lira per litre, by using “green” fuels.
But there is still some way to go. For a
start, there is no distribution circuit for
biodiesel fuel at the pump in Italy. The fuel

Chieti, Italy

A  U N I T E D  F R O N T  
F O R  T H E  E N V I R O N M E N T

The Italian province of Chieti, in the
Abruzzo region, has managed to mobilize
companies and local authorities around
its environmental and energy programme.
Its target: to increase the share of
renewable energies in the total energy
production of the province from 
22% to 38% by 2010. 
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Chieti

This bus in the Chieti province (Italy) is filling up on
biodiesel fuel. It is part of an experiment in which
the quasi totality of the transporters in the province
are participating.



is marginal: the country consumes 20
million metric tons of diesel fuel per year,
compared with 125 000 metric tons of
biodiesel fuel, 160 times less!
So, Chieti province contacted a local com-
pany, Fox Petroli. It is one of the two main
producers of biodiesel fuel in Italy. Its fac-
tory in Vasto, in the south of the province,
has produced 55 000 metric tons of it
annually since 1996, from rapeseed oil, for
major private or official buyers which have
their own storage tanks. A unit with a
capacity of 100 000 metric tons will enter
service in 2003. « The demand is expanding »
explains Emilio Berloni, managing director
of Fox Petroli, « and an upcoming European
directive should soon compel to use biofuel. »

ZERO COST FOR THE CARRIERS
In June 2000, at the request of the
province, Fox Petroli agreed to participate
in an experiment with the carriers: each of
them undertook to run two of its buses on
a mixture containing 25% biodiesel fuel.
Since then, their consumption and their
behaviour are being compared with those
of two other buses in their fleets running
on conventional diesel fuel. « In Italy,
biodiesel fuels do not all have the same refin-
ing quality, so it is risky to use them pure, as
they do in Germany, for example, where
there are engines certified for such use » ,
explains Emilio Berloni, managing director
of Fox Petroli. 
The industrial production cost of biodiesel
fuel is about two-thirds of a euro, double
that of diesel fuel. But the effect of taxes,
which are not applied to biodiesel 
fuel, reduces the difference significantly.
However, there remains an additional cost
of 100 lira per litre, which Fox Petroli has

undertaken to absorb throughout the dura-
tion of the experiment, so that its biodiesel
fuel is sold to the carriers at exactly the
same price as diesel fuel. The company has
also taken care of installing biodiesel stor-
age tanks on their premises. « At the end of
the day, this fuel change has been a zero-
cost operation for us », explains one of the
carriers. 
The carriers have set up a working group for
joint coordination of the experiment. The
provincial government is paying for them to
have the emissions of their buses measured
by the Mario Negri Sul Institute, a research
centre located in the Val di Sangro, the main
industrial area of the province. The results
are expected at the beginning of 2002. « The
assessment is positive, for the time being. A

Chieti province (capital: Chieti), with its modest area of 2 586 km2, is one of four
provinces of the Abruzzo region. Its territory is predominantly rural, mainly consist-
ing of hills and mountains, where more than half of the 104 municipalities have less
than 4 000 inhabitants. Almost 80% of its 380 000 inhabitants live in the 70 km 
of the Adriatic coastal strip. Chieti province has a national natural park (Maiella) 
and is placing much emphasis on green tourism to continue its development. In the
Italian constitutional system, the provinces do not have any legislative prerogatives.
An intermediate level between the state, the region and the municipality, they play 
a coordinating role, and their executive competencies are generally limited to the
implementation of national and regional policies. The provincial authorities are
elected by universal suffrage: a president and 30 councillors, in the case of Chieti.
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Above the village of

Castiglione Messer Marino,

the ridge is surmounted 

by the wind turbines of a

power plant with a 114 MW

capacity.

Further down, on the

ridge, is the village of

Schiave d'Abruzzo. The

installation of the

wind turbines was

approved by an over-

whelming majority.

The Fox Petroli company,

in the city of Vasto,

produces 55 000 tons of

biodiesel fuel per year. 



small decrease in engine power has been
observed, but there is no real impact in
technical terms. » It is still too early to
decide to adopt biodiesel fuel permanently,
but the carriers intend to carry on until the
end of the experiment and to disclose its
results.

POLITICAL UNITY
This process undertaken with the carriers
is just one of many projects started up over
the last two years by Chieti province in the
renewable energy field. 
« Here we haven’t seen snow on the moun-
tain tops for three years, and it hasn’t
rained for 200 days », begins Mauri Febbo,
president of the province, elected in June
1999. « We feel a particular awareness of cli-
matic problems. » So, when the new team in
power (a centre-right coalition) launched
the ambitious programme of environmental
protection and promotion of renewable
energies that it had promised, there was a
united front on the benches of the small
provincial chamber. « The environment has
become a consensus-forming topic. We all
agree, whatever our political party, that we
cannot continue to count on oil. We wanted
to demonstrate that it was possible to iden-
tify alternatives. »
True, energy policy is the responsibility of
national and regional levels. However, an
act of 1998 assigns the province a specific
role in the promotion of renewable ener-
gies. And Chieti intends to halt the growth
in the total energy consumption of the
province by 2008. At the moment this con-
sumption is increasing by 5% per year.
Chieti wants to increase the local share of
renewable energy from 22% (almost exclu-
sively hydroelectricity in 1999) to 38% of
the total production, including 29.3% for
hydroelectricity, 7.7% for wind power,
0.8% for biomass, 0.2% for solar thermal
and 0.1% for photovoltaic. 

WIND TURBINES WELL ACCEPTED
In a province with plenty of hills and water
and spoiled for sunshine, the interest of
renewable energies has been clearly identi-
fied, by companies first of all. Edison has
chosen the windy heights of mount
Maiella. There the company has almost
completed the construction of a 114 MW
wind power plant. A total of 190 turbines,
of 0.6 MW unit power, dot the ridges of
Schiavi d’Abruzzo, Fraine, Roccaspinalveti,
Castiglione Messer Marino, Rioi del Dan-
gro, Montazzolin and Monteferrante
municipalities. « If it hadn’t been for the
support of the province and the region, we
would have had to wait four years rather
than six months to obtain all the permits,
as is often the case elsewhere in Italy…»

The site is located among vines, fields of
sunflowers and wheat and olive groves,
near the small town of Cupello, at the

southern tip of the province. The slender,
rounded curves echoing those of the
surrounding hills are the first signs of Chieti
province’s “biological house”. It will accom-
modate a renewable energy resource centre.
In a province that takes pride in still having
800 authentic mud-walled houses, the bio-
logical house is intended to be a showcase
for ecological construction: the materials
have been selected for their low
environmental impact—clay bricks, wood,
quicklime, natural dyes, electrical cables
with low electromagnetic emissions, etc. 
To increase its integration into the
landscape, the house will be low, and its
roofs will be covered with grass. The win-
dows are made of an insulating sandwich
consisting of polycarbonate louvres held
between two layers of glass, which change
orientation to block sunlight in summer but
let it through in winter. A natural ventilation
system reduces the temperature by 6 °C,
which can thus be lowered from 35 °C to
29 °C in the summer, by means of an air
intake placed over a cool, shaded pool to
the north, the air flowing through exposed
columns in the southernmost room of the
building.
The load-bearing walls are built using bricks
of local clay, mixed with plant fibres, which
increases its heat insulation potential. 
The walls are thick—55 cm compared with
30 cm in conventional construction—formed
by a double thickness of bricks, specially
moulded to interlock like the pieces of a
puzzle. This type of assembly, which mini-
mizes the use of mortar, reduces the num-
ber of thermal bridges which degrade the
insulation. « In this manner we have dou-
bled the thermal insulation coefficient of
the walls » claims Roberto Sforzini, coordi-
nating architect of the project.  A system of
hot water pipes, of very narrow cross-sec-
tion to ensure uniform heating, runs
through the floor slab and the walls. Com-
puter-controlled intelligent lighting switches
the lights on and off according to the bright-
ness of the daylight. The biological house is
intended to be a showcase for the

province’s policy. But has economic logic been taken into account? Full cal-
culations have not been performed, but the architect estimates that a
return on investment could be seen within only 5 to 10 years. « This build-
ing will generate heating, air-conditioning and electricity energy savings of
about 40% », he claims. And renewable energies? « We wouldn't have
added anything to the demonstration that we wanted to achieve by
installing solar panels, for example. These technologies have already proven
their worth and value. » And even next door: twenty metres away from the
ecological house, downhill from the site, a photovoltaic power plant of
more than respectable size spreads its panels. With an installed power of
one megawatt and an annual output reaching 1.3 million kilowatt-hours,
the Elio 1 plant is one of the largest of its type in Europe. 

RENEWABLE ENERGY JOURNAL N°11  9

AN ECOLOGICAL
HOUSE IN THE 

COUNTRY

R
E

P
O

R
T

>

These artist views represent the

future "renewable energies

resource center" of the province

of Chieti. A building that combines

a large number of ecological 

construction techniques. 



Antonio Scutti, whose design office car-
ried out this wind turbine installation, and
70% of all such installations on the Italian
peninsula, is a militant. And he is particu-
larly satisfied with the environmental spec-
ification imposed by Edison on the prime
contractors. « The requirement was, wher-
ever possible, to minimize the impact of the
installations on their surroundings » he
explains. The hissing of the turbine blades
is inaudible 200 metres away downwind,
and their concrete foundations are com-
pletely covered with earth. All the cables
have been buried, and the Monteferrante
sub-station, which groups them before
connection to the distribution grid, is
placed in a cut made in a slope. The sub-
station will be invisible from the road, all
the more so as vegetation will be allowed
to overgrow the access path. 
That leaves the visual presence of the wind
turbines, unavoidable with their 43-metre-
high masts. However, the opposing voices
have been reduced to the criticisms of a
few environmentalist associations, which
consider that they dominate the landscape
excessively. Below the ridge at the Cas-
tiglione 1 site, Antonio Scutti points out the
village of Schiave d’Abruzzo, overlooked
by a row of turbines. « We polled the popu-
lation in December 1999. Here, as in the
seven municipalities concerned, there was a
near-unanimous vote in favour of the wind
turbines. » It has to be said that the finan-
cial largesse is massive compared with the
budgets managed by these villages.
Between the rents for the land and a per-
centage on the energy sales, the municipal-
ity of Castiglione Messer Marino will
receive 200 000 euros per year. « That
saves villages which were on the point of
being abandoned. » Nearly 80 workers
from the area were employed on the site,
and two inhabitants of each village have
been trained as electrical technicians so
that they can supervise the management
and maintenance of the wind turbines on
site. Four other municipalities, a little fur-
ther away, have already given their
approval for the installation of an addi-
tional 60 MW phase now in preparation.

ELECTRICITY FROM OLIVE CAKE
Local biomass—in addition to biofuels, dis-
tribution of which concerns mainly compa-
nies and official bodies—is another
important resource on which the authori-
ties are pinning their hopes. The Vecere
family has been processing olive cake from
generation to generation for 55 years.
That’s the age of Enrico, born the year his
father established the family business
“Sancifici Vecere”, who is soon going to
hand over its management to his son. In

A motivated
businessman

Z
ecca is a long-
established family-
owned electricity

generation company in
Chieti province. It also
distributes electricity, in
an Italian market where
the national electricity
supplier Enel has an
80% share. The
Abruzzo region, which
imports about 70% of
its electricity, is in
deficit. As European
markets are opening
up, Gennaro Zecca, the
company manager, is
preparing it for a great
leap forward, increasing
its generating capacity
from 5.5 MWe to 
113 MWe (gas-fired
power plants).
However, since 1999
Italian law obliges all
electricity generators to
produce at least 2% of
their output from
renewable sources. 
He therefore intends to
reactivate small old 
800 kWe hydroelectric
plant, which the com-
pany has owned since 
it started operations in
1905. But that will not
be enough. So, with
help from an Altener
project submitted by
the province, Gennaro
Zecca plans to install
photovoltaic roofs for 
1 500 families in the
Ortona district in the
town of Chieti, who are
supplied by the
company’s gas turbine.
It's a real economic
gamble, even with
financial aid from 
the region and from the
State that amounts to
75% of the capital for
installations of less than
20 kWe, when the
installed photovoltaic
kWp costs 14 million
Italian lira. « It's 14 times
more expensive than
with a gas turbine. 
But it's a choice for the
future », responds 
Gennaro Zecca.
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Antonio Vecere, Director of the Sancifici
Vecere company. For the past 55 years, 
the firm has been recycling the residues 
of the olive oil industry, to transform them 
into fuels intended for biomass boilers.



Italy, the world’s second-ranking country
for olive production behind Spain, the oil
mills dispose of up to 800 000 metric tons
of olive crushing waste, the “olive cake”.
This biomass has generated a small recy-
cling industry. After processing this waste,
Vecere produces fuel in various forms. First
the residual oil — 5 to 7% of the cake by
weight —must be extracted from the paste,
which is then dried to reduce its moisture
content to below about 10%. The resulting
“exhausted olive cake” no longer ferments,
is very stable and can be stored pending
conditioning: as chips with other biomass
waste (almond shells, sawmill waste, grape
pips, etc.), as briquettes, etc., mainly for
burning in small private boilers. The pulp,
which can be separated from the stones,
also has a use as agricultural fertilizer. 
The Vecere business processes 20 000 metric
tons of exhausted olive cake per year in
this way. But now, with the growth in
demand for energy, Chieti province has
persuaded Enrico Vecere to make a partial
commitment to a new activity: why not
also generate heat and electricity for the
neighbouring town of Treglio? For this the
company plans to install a cogeneration
unit with a power of five megawatt-electri-
cal (MWe) and five megawatt-thermal
(MWth), which will also supply Treglio
through a small district heating system. It
will receive government aid, and benefit
from the emerging market for “green cer-
tificates” to sell its electricity. The project
will require a 4.5 million euros investment
and may see the light of day within four
years. 

BIOMASS ON GAS’S TERRITORY
Polycom energia is another company pro-
ducing fuel from biomass. However, as
some of the materials it collects are consid-
ered to be waste, it is obliged by Italian law
to generate energy directly. Polycom ener-
gia has therefore started selling heat.
Encouraged by Chieti province, the com-
pany has partnered with a manufacturer of
“all-biomass” boilers, D’Alessandro termo-
mecanica, with which it offers the installa-
tion of boilers in private dwellings, hotels,
etc., to burn its biomass. The installed
power is now 3 MW-thermal. The boilers
remain the property of Polycom energia,
which, with its partner, guarantees effi-
ciencies of 80% to its customers. « We
enable them to make savings of up to 15%
with these boilers. » Chieti province, which
estimates the number of dwellings poten-
tially concerned by 2003 at 2 000, has also
played the conversion game, requiring the
installation of biomass-fired boilers in half
a dozen of its schools. At the moment only
0.5% of the boilers run on renewable 

energies, mainly biomass or solar power.
Moreover, heating systems are subject to
particular attention. In Chieti province
— but also in general in Italy — 90% of
such systems burn natural gas. And 95% of
them are individual appliances, even in
apartment blocks. This multiplies not only
the number of sources of risk but also the
sources of excess consumption and pollu-
tion. An Italian act of 1991 therefore
obliges all owners of boilers to have them
serviced regularly. This self-check is com-
bined with an independent inspection
focusing on appliance safety, fume emis-
sions and consumption carried out on
behalf of the public authorities. 

DANGER FOR 5% OF INSTALLATIONS
« The self-checking is carried out ‘Italian
style’ », says Giovanni Maj, technical coor-
dinator of Organizzazione progetti e servizi
(OPS), with a smile. This company, 60%
owned by Chieti province, was established
in 1999 by the province for the purpose of
conducting independent inspections of
heating installations. « 90% of the inspec-
tions that we carry out report faults, and
5% of them even reveal immediate dan-
gers… » OPS, which now inspects more
than 10000 installations per year, intends
to complete the inspection of all installa-
tions in the province by the beginning of
2005. He shows his trend charts: given the
trend for 2001, he estimates that cumula-
tive avoided carbon dioxide emissions
between 2000 and 2005 could reach nearly
70 000 kilotons, a reduction of more than
7%. The province also has a substantial

1 euro ≈ 2 000 lira
1,000 lira ≈ 0.5 euro
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Courses have been provided, particularly
for young people, in order to train them
in renewable energy techniques



investment in the national solar collector
installation programme “sunlit municipali-
ties”. Chieti, which has been given the job
of dealing with the government on behalf
of the Italian provinces, has for its part
undertaken the installation of 1 700 square
metres of collectors on its territory.
« The province has to set the example »
declares Giancarlo Moca, responsible for
environment and energy projects with Chi-
eti province. To this end, two schools will
soon be equipped with photovoltaic mod-
ules connected to the grid.

THE FULL RANGE OF EUROPEAN AIDS
This all-out hyperactivity makes some
worry about overheating. « But our experi-
ment remains modest » considers Antonio
di Nunzio, chairman of Chieti province
environment commission and chairman of
the Chieti provincial energy agency (Apec).
« The originality lies above all in our work-
ing method. We have sought to use local
competencies and investors, giving priority
to dialogue. For each project we have tried
to include as many persons and institutions
as possible. » After drawing up an inven-
tory and carrying out a study of the poten-
tial of renewable energies — both the
sources and the human resources —, the
province has played the Europe card to the
hilt. It has obtained funding for several
programmes , through a “Europe Info
Point”. « In less than two years we have sys-
tematically explored the full range of Euro-
pean programmes likely to be involved in the
energy field », explains Cesare di Martino,
responsible for community projects for the
province and head of this unit providing
information, advice and support in con-
tacts with the European Union.

104 PARTNER MUNICIPALITIES
This has led to the establishment of the
Chieti provincial energy agency, an “eco-
logical house”, home to a future renewable
energy resource centre (see page 9), and
the Europe Info Point. Courses have been
provided, particularly for young people,

and surveys and awareness-raising
actions have been conducted with the
population, such as the “Energy is life”
conference organized in October 2000.
Chieti has also conducted a series of leg-
islative lobbying actions. For example, the
province has lobbied the Abruzzo
regional authorities in order to obtain that
in the building standards encourages eco-
logical housing, tax rebates for house-
holds that invest in renewable energies,
etc. « For these European projects we have
brought many businessmen on board »,
Antonio Di Nunzio is pleased to say.
« Usually they ask for subsidies from the
public authorities, now they are the ones
coming to offer us their financial support!
They have seen that the projects were suc-
cessful, and a spiral of trust has been
established. » The high point of this part-
nership policy is the spectacular mobi-
lization undertaken by the province in
order to become a “partner” of the Euro-
pean Commission (see page 47). Along
with many companies and professional
associations, all 104 municipalities of the
province, all political groups united, have
signed up.
Chieti, an Italian singularity? The elected
officials and the local executive authori-
ties all agree to this, but with a certain
modesty. « A political commitment of
this sort is very unusual. And it has to be
admitted that most of us, both elected
representatives and employees, aren't
counting all the hours that we put in. But
the province is, after all, only playing its
role », says Antonio di Nunzio in a
reserved way. They come to visit Chieti
from its neighbouring provinces, and
even from farther away than that, to
understand the motivating forces behind
the dynamism that's driving this labora-
tory. Including even those with the most
zany projects! A few weeks ago, an
"inventor" came to ask for the province's
backing for his stroke of inspiration: a
machine that produces more energy than
it consumes… *

From recycling
to biogas

« He is the most
courageous munici-
pal councillor in the
entire province »
declares Sandro di
Scerni, head of the

Chieti province waste moni-
toring agency. It has to be
admitted that Gabriele d’An-
gelo, responsible for ecology
issues in the small municipal-
ity of Castel Frentano (4 000
inhabitants), didn’t pull his
punches when the new
municipal team arrived in
June 1999. « The financial 
situation was disastrous! 
A deficit of 70 million lira on
the household waste
treatment management bud-
get… So, either we raised
taxes, or we cut costs. We
preferred the second option. »
Selective house-to-house
waste collection in five bins
was inaugurated: paper,
glass, plastic, fermentable
waste and other waste (bat-
teries, toxic substances,
drugs, etc.). In a few months
the recycling rate increased
from 4% to… 50%! 
« And we were able to cut
taxes by 25% », rejoices the
municipal councillor. 
Today a hundred households
in Castel Frentano have indi-
vidual composters. Ordinary
waste, including unsorted fer-
mentable waste, still goes to
the big landfill at Lanciano,
which collects waste from 53
municipalities of the province.
But now it is a focus of inter-
est for di Zio, the company
managing the landfill. At pre-
sent the biogas produced by
the fermentation of organic
waste is burned off by flares,
but by the end of 2001 di Zio
should obtain permits to use
it to run a cogeneration unit.
The Lanciano landfill could
then feed methane to two
625-kilowatt-electrical (kWe)
generators, capable of pro-
ducing 8.1 million kilowatt-
hours per year. 
« Our idea is for the landfill
to become an energy source
for municipal facilities, etc. »
explains Pasqualino d’Angelo,
provincial councillor for envi-
ronment, ecology and energy
issues, and one of the origi-
nators of the project. 
The Lanciano cogeneration
unit could start operating at
the beginning of 2002. The
Chieti town landfill could fol-
low the same path and gener-
ate electricity for the grid a
few months later, according
to Nicola Bianco, di Zio
deputy managing director. 
« It is very good for our
image. And the return on
investment will take less than
three years. »
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The Elio 1 photovoltaic power plant is located
just next to the ecological house of the province
of Chieti. With a total capacity of 1 MWp, it is
one of the most powerful in Europe.
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11th International Course on
the implementation of Wind
Energy
8-19 April 2002
Petten, The Netherlands
Contact: Lucia Bakker
Fax: + 31 224 568214
l.bakker@ecn.nl
www.ecn.nl/edu/11ewinde

Hannover Messe 2002
15-20 April 2002
Hannover, Germany
Contact: Arno Reich / Karin Bolte
Tel.: +49 511 89 31314
Fax: +49 511 89 31148
info@messe.de
www.messe.de 

All-Energy Opportunities 2002
28-29 May 2002
Aberdeen, Scotland
Contact: All-Energy Opportunities
Tel.: +44 20 8241 1912
Fax: +44 20 8940 6211
info@all-energy.co.uk
www.all-energy.co.uk

Windpower 2002
2-5 June 2002
Portland, Oregon, USA
Contact: AWEA
Tel.: +1 202 383 2500
Fax: +1 202 383 2505
laura_keelan@awea.org

1st World Conference, 
Exibition and Study – Tour 
on Pellets
10-14 June 2002
Stockholm, Sweden
Contact: Fredrik Lagergren
Tel.: +46 8 441 70 80
Web: www.svebio.se

Wind-Power-Expo
13-15 June 2002
Berlin, Germany
Contact: ProFair Consult 
& Project GmbH
Tel.: +49 5121 52486
Fax: +49 5121 53640
Email: info@solarenergy-berlin.de
Web: www.solarenergy-berlin.de

12th European Conference 
and Exhibition on Biomass for
Energy and Industry
17-21 June 2002
Amsterdam, Netherlands
Tel.: +49 89 720 1232
Fax: +49 89 720 1291
wip@wip-munich.de ; www.wip-
munich.de  
eta.fi@etaflorence.it ; www.eta-
florence.ite

Wind Energy
18-21 June 2002 
Hamburg, Germany
Contact: Heiko Heiden
Tel.: +49 40 3569 2120
Fax: +49 40 3569 2171
info@windenergy-hamburg.de
www.windenergy-hamburg.de

Eurosun 2002, the Fourth Ises
Europe Solar Congress
24-27 June 2002
Bologna, Italy
Tel.: +39 06 4424 9241
Fax: +3906 4424 9243
mario.gamberale@uniromal.it

World Renewable Energy
Congress VII
29 June - 5 July 2002
Cologne, Germany
Contact: Prof. Ali Sayigh
Tel.: +44 118 961 1364
Fax: +44 118 961 1365
asaigh@netcomuk.co.uk
www.wrenuk.co.uk

DENMARK

Wind turbines also pass away
We had got into the habit of hailing the growth in the
number of wind installations. It will now be necessary
to record the “deaths”: last August in Denmark one of
the prestigious ancestors of large wind turbines, located
at Tjærborg in the south of Jutland, was demolished by
explosives. Last year the 2 MW research turbine had
been damaged by fire, and Elsam, the electricity genera-
tor that owns it, considered its repair too expensive. Five
kilograms of explosive were enough to bring down this
775-ton giant, with its rotor mounted 56 metres above
the ground on a concrete tower. The wind turbine, which
generated 31.7 million kilowatt-hours (kWh) over
13 years, will be replaced by another of equivalent
power. The progress made can be measured: it will weigh
only 258 metric tons and should generate 5.5 million
kWh per year. 
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COMING EVENTS

Offshore Wind Energy
10-12 December 2001
Brussels, Belgium
Contact: Bruce Douglas
Tel.: +32 25 46 1940
www.ewea.org

World Climate & Energy Event
6-11 January 2002
Rio de Janeiro, Brazil
Contact: Dr Stefan Krauter
Tel.: +55 21 562 8032
Fax: +55 21 290 6626
info@rio02.com

International Conference on
Renewable Energy for Rural
Development
19-21 January 2002
Dhaka, Bangladesh
Tel.: + 880 2 966 5636
Fax: +880 2 861 3046
sadrul@me.buet.edu

Emissions Trading and Kyoto
Mechanisms in the Euro-Medi-
terranean Area: Policy Design
and Commercial Implications
24-25 January 2002
Rome, Italy
kyoto@unisg.ch
www.iwoe.unisg.ch/IMKYM-
COFIN 

Architectural and Urban
Ambient Environment
6-8 February 2002
Nantes, France
Contact: Cerma
Tel.: +33 2 40 59 43 24
Fax: +33 2 40 59 11 77
www.cerma.archi.fr

2002 Global Windpower 
Conference and Exhibition
2-5 April 2002
Paris, France
Contact: European Wind Energy
Association
Tel.: +32 2 546 1940
Fax: +32 2 546 1944
bruce.douglas@ewea.org
www.ewea.org

Bois Énergie 2002
4-7 April 2002
Lons-Le-Saunier, France
Contact: François Bornschein /
Cécile Pierron
Tel.: +33 384 478 100
Fax: +33 384 478 119
salons@itebe.org
www.itebe.org

Renewable Energy 2002
1-3 July 2002
Cologne, Germany
Contact: Helen Beckett
Tel.: +44 20 8910 7893
Fax: +44 20 8910 7810
helen.beckett@reedexpo.co.k
www.renewenergy.com

International Symposium 
on Renewable Energy
4-8 August 2002
Orlando, USA
Contact: Dr. Kenneth G
Tel.: 331 638 1007
Fax: 321 638 1010
sheinkopf@fsec.ucf.edu
www.fsec.ucf.edu/ed/iasee/ISR
EE8Annouce.htm



FINLAND
A power plant
under real-time
control
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NETHERLANDS

The green
certificate
market goes
international 
The Dutch, who have few
renewable energy
resources, are exploring
ways to import such energy
by adapting their green cer-
tificate system (see REJ
10). The system has had an
encouraging start, since
nearly 500 000 households
have already opted for
green electricity since the
complete deregulation of
the market last July. Con-
sumers are now free to
choose their supplier, and
green electricity is proving
very successful. It is even
sometimes more economi-
cal than conventional elec-
tricity, as it is fully
exempted from the
national ecotax applied to
the other energies.
From 2002, the
government should recog-
nize the green certificates
purchased by Dutch elec-
tricity generators from sev-
eral European countries,
namely Finland, Germany,
Norway, the United King-
dom and Sweden, consid-
ered to be as advanced as
the Netherlands in the mat-
ter. This initial internation-
alization of green
certificates gives rise to sev-
eral questions attracting
the attention of the author-
ities and the legislative
power, such as how to
make sure that the electric-
ity is really “green”, and
that it has not been sold
twice as such. The Dutch,
who will require that the
sale of the certificate is

accompanied by a physical
delivery on their territory,
moreover intend to exclude
hydroelectric electricity
from this market. In prac-
tice, thanks to the excellent
terms granted to green
electricity by the
Netherlands, this market
opening could generate a
major “draught” effect
drawing in the abundant
hydroelectricity of its neigh-
bours, particularly in Scan-
dinavia. This would cause a
significant distortion of the
local electricity market. 

SWEDEN

ENERGY FROM
WASTE
SLUDGE
The munic ipa l i ty  of
Fa lun,  in  Sweden,  has
under taken a pro ject
to bui ld a novel  uni t
combining indus tr ia l
s ludge t reatment and
heat  product ion.  
The zone where the
plant  wi l l  be ins ta l led
has been the s i te  of
mining and indus tr ia l
act iv i t ies  for  centur ies ,
and the was te s ludge
that  i t  produces is  par -
t i cu lar ly  heav i ly  loaded
with meta l  res idues,
which cannot be
disposed of  in  landf i l l
according to European
s tandards.  The Fa lun

uni t  wi l l  process th is
s ludge to extract  the
meta l  f ract ions and
burn the dr y res idue.
This  wi l l  add an output
of  100 kW to the loca l
d is t r ic t  heat ing sys tem,
and reduce the annual
quant i ty  of  meta ls  con -
ta ined in the res idues
f rom 10 000 metr ic
tons to 400 metr ic
tons.  The t reatment
process wi l l  enable a lu -
min ium, i ron and phos -
phorus to be recyc led.

GREECE

WILL THE ATHENS OLYMPICS BE GREEN?
Whereas  fo r  the  2000  games  the  Sydney
Olympic  v i l l age  was  ou t s tand ing  in  i t s
extensive use of  renewable energy,  Athens
seems to be back-pedal l ing on the subject .
The  2  300 apar tments  o f  the  Olympic  v i l -
lage were to be equipped with solar  water
heaters,  but  the project  has been modif ied
to  use  a  na tura l  gas  sys tem.  The  govern -
ment just i f ies  i ts  decis ion by the fact  that
the panels  could bother aircraf t  landing at
the nearby airport .  This  argument does not
convince Greek solar
thermal  profess ion-
a ls.  They fear  that
this climb-down is a
very  bad pol i t i ca l
s ignal  in  a  country
that is the European
leader for the use of
so lar  water  heaters
but  i s  hoping to
advance loca l  tech-
nologies.

HUNGARY

The first
wind 
turbine

Hungary has
decided to invest
in renewable

energy. The country,
which is one of the first
group of candidates to
join the European Union
in the near future, has
set targets similar to
those defined by the
Union’s fifteen members
in the white paper on
renewable energy: the
national production of
green energy is set to
double by 2010. 
At the end of August the
single turbine of the first
Hungarian wind farm,
located at Kulcs, came
on line. With a power 
of 600 kW, it should
cover the consumption
of 350 persons.
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New leads 
for wind power

S
everal  novel  in i t ia t ives have been
announced recent ly  in  the Uni ted King -
dom. This summer, the UK energy minister
announced the launch of  the “Wind-
Works” programme, intended to suppor t

the ins ta l la t ion of  wind turb ines in  the countr y.
Based on the Danish model, it consists in encourag-
ing landowners, by paying them, to allow the instal -
lation of wind turbines (from one to three) on their
land. Farmers could double their revenues, severely
h i t  by the mad cow disease and foot -and-mouth
crises. The owners, whose land must be suf ficiently
windy to be eligible, wil l be responsible for obtain-
ing planning permission and making sure that there
are no objections to the project in the neighbour-
hood. National Wind Power (NWP), which is fund-
ing th is  programme, wi l l  ins ta l l ,  mainta in and
manage the turbines, from construction to disman-
tl ing at the end of the 20 years the contracts last.

Offshore wind and gas
The UK Energy minister is supporting the
launching from Ireland of a novel power
plant, which will combine generation from
wind and from gas. The principle is aimed at
reducing energy transport costs: rather than
piping the gas ashore, a turbine will convert
it into electricity offshore, at the extraction
site. The cable laid for this purpose will also
be used to connect wind turbines built on the
gas extraction rig, correspondingly reducing
their installation costs, one of the key factors
in the profitability of offshore wind turbines.

“New wave”
energy
The UK Energy minister
rendered public the alloca-
tion of a 2.7 million euros
loan to Wavegen of Inver-
ness. Builder of a 500 kW-
electrical wave power plant
on the Scottish island of
Islay almost a year ago, the
company will now be able
to install a second proto-
type, with a power of 
2 MW, off Orkney. 
The government loan will
cover 60% of its construc-
tion cost. 
Wave power, the output of
which is more easily
predictable than that of
wind power, has interested
the UK, which has well-
exposed coasts, for several
years. However, the loss of
the Osprey prototype in a
storm in 1995 placed this
technology on the back
burner, and it was also
judged to be uneconomic.
The UK government never-
theless considers that wave
power now has a major
role to play in the country’s
renewable energy produc-
tion. Its estimated potential
is almost 90 terawatt-hours
(TWh) per year, about 30%
of the country’s electricity
consumption. However, the
specialists judge that the
sector will not become
established without
sustained support. 
The Scottish company
Ocean Power Delivery
(OPD) has just signed a
contract ensuring a
purchase price of 0.11 euro
per kWh for the electricity
that will be generated by
two wave power plants off
Islay in 2003. *
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UNITED KINGDOM

“ROCs” launched

The United Kingdom govern-
ment has set itself the target
of increasing the contribution
of renewable energy to its
electricity generation to 10%
by 2010. The strategy is based
on a shift from a subsidy
mechanism (Non-Fossil Fuel
Obligation) to a mechanism
based on the market economy.
Although the NFFOs kick-
started the renewable energy
industry, they have shown
their limits. The new mecha-
nism, known as the
Renewables Obligation (RO),
will come into effect in 2002.
It obliges electricity suppliers
to purchase a certain percent-
age of their electricity from
green (renewable) electricity
generators: this percentage
must be 3% of their turnover
in 2002/2003, then increase
to 10.4% for 2010/2011, 
and remain at least at that
level until 2027. Any failure to
meet this obligation will incur
a financial penalty.
To meet these obligations, the
production of electricity from
renewable sources will have to
increase from 9.4 TWh in
2002/2003 to 33.6 TWh in
2010/2011. This corresponds
to an annual increase of 
3 TWh, equivalent to an addi-
tional 345 MW of baseload
generating capacity per year.
Half could be provided by
wind power. A system of
green certificates (Renewable
Obligation Certificates) is
being set up, with the issue of
one certificate for each
megawatt-hour generated. 
The ROCs will be sold by the
green electricity generators to
the suppliers. The suppliers
will have to demonstrate their
procurement of green electric-
ity by redeeming the certifi-
cates they have acquired to
Ofgem (the authority that
manages the system).
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Painstakingly, the loader gradu-
ally eats away at the two
respectably-sized hills of saw-

dust and wood chippings in the
asphalted yard. It is loading the feed
system of the enormous boiler of the
Sandvik II cogeneration plant in the
town of Växjö. « This volume repre-
sents three days of consumption » ,
remarks Jan Johansson, research
engineer of the municipal utility
Växjö Energi AB (VEAB), judging the
piles, which are being soaked by heavy
rain. « No problem, the moisture

Växjö, small town in southern Sweden, has
launched a vast environmental programme in

which clean energy plays a leading role. 
While biomass is gradually replacing fuel oil for

heating, the transport sector is proving more 
difficult to adapt.

Växjö

Sweden
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hunting down carbon dioxide



improves the efficiency. » Sandvik II,
which uses circulating fluidized bed
technology, has a rated power of 38
megawatt-electrical (MWe) and 66
megawatt-thermal (MWth). In 2000
it generated 518 gigawatt-hours
(GWh) for the town of Växjö (75 000
inhabitants). This was equivalent to
almost 40% of the town’s electricity
demand and, through a district heat-
ing system, enough to heat 50% of
its households, cover 80% of the
needs of its industrial firms and
almost all those of its shops.
91% of this energy comes from
the combustion of biomass,
mainly residues from logging
operations; such residues are
abundant in Sweden, and
particularly around Växjö
(see boxed text). A small
number of suppliers within a
radius of 100 km around the
town have regular contracts
with VEAB. « We are among
the first in the world to use
such a large proportion of bio-
mass to feed a large cogeneration
unit. At first, people laughed in our
faces  », recounts Jan Johansson. 

50 000 M3 OF OIL SAVED PER YEAR

The gamble paid off some time ago:
Sandvik II has enabled the town to
save 50 000 m3 of oil per year since
1997, when it was commissioned. At
the time, the new unit superseded
the Sandvik I unit, a hybrid and dis-
parate collection of oil-fired boilers
gradually modified over the years to
be converted for biomass. Oil’s share
of the total consumption of Sandvik
I had fallen from 100% in 1979 to
less than 30% at the end of 1996. Its
boilers nevertheless remain ready for
activation when their operation is
more economical than the combus-
tion of biomass (during the summer,
or when electricity is cheap, etc.).
However, in 2000, fuels other than
biomass accounted for only 9% of
the total. The plant will be able to
burn biogas in the future, further
improving its energy efficiency. 
The Sandvik II plant has spawned
small clones in the villages neigh-
bouring Växjö. Biomass-fired boilers
and district heating systems have
been installed in Ingelstad (1 MWth
in 1996), Rottne (1.5 MWth in 1997)
and Braås (3.5 MWth in 1999 and
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project stage, as in Lammhult. Ini-
tially only public buildings were
connected. « But now customers are
queuing up », reports Per Johansson,
engineer with VEAB, owner of these
installations. « In 2000 we laid more

than ten kilometres of heating pipes
in the town of Växjö alone, as much
as in Stockholm during the same
period, and more than any other
municipal utility in Sweden. We are
overwhelmed… and by visitors too.
Some even come from Japan. »
In Ingelstad (almost 1 600 inhabi-
tants), it was the population that
asked to change to a biomass-fired
power plant. The small plant, fully
automated, burns wood chippings.
A back-up boiler is oil-fired (12% of
the total annual consumption of the
plant). The annual production of
3.5 GWh-thermal now supplies heat
exchangers in 15 buildings, includ-
ing the largest ones in the town, for

>

heating and domestic hot water
« The programme is economical and
profitable, because Swedish taxes on
fossil fuels favour the use of biomass.
And the demand for green energy is
increasing constantly », affirms Bo
Franck, deputy mayor of Växjö.
« Nearly nine out of ten towns are in
favour of it. » Today, the per-inhabi-
tant emissions of carbon dioxide
derived from fossil fuels by the dis-

trict heating in Växjö are less than
half the average for Swedish
towns.

HIGH-END TARGET

Växjö has made a name for
itself over many years by its
commitment in favour of the
environment. The restora-
tion of the quality of the
waters of lakes Trummen,
Växsjösjön and Södra Bergun-
dasjön provides examples

with an international reputa-
tion. In 1993, the municipal

council unanimously laid the foun-
dations of a highly proactive envi-
ronmental policy. In 1999 it resulted
in a “sustainable Växjö” strategy
covering six areas: water, nature
conservation and sustainable land
use, ecological housing, sustainable
trade and industry, democracy and
education, and finally energy. « The
seven political parties represented on
the municipal council all agree with
this programme », emphasizes Bo
Franck. « This is quite remarkable,
even in a country like Sweden where
environmental protection is a very
consensus-building issue. » Another
local curiosity: in collaboration with
the Swedish Society for Nature Con-
servation (SSNC), the municipality
gave training on environmental
issues to all the members of its
municipal council and to its main
department managers. 
In 1996 Växjö decided, again unani-
mously, the long-term elimination of
fossil energy from all activities
depending on the municipality.
Behind the slogan “Fossil Fuel Free
Växjö”, a high-end target, which
involves all members of the commu-
nity: CO2 emissions per inhabitant
derived from fossil energy must be
reduced to half their 1993 level by
2010. To this end, priority is given to
changing consumption patterns,

« The seven political 
parties represented on
the municipal council 
all agree with  our
sustainabledevelopment
programme, which 
is quite remarkable. » 
Bo Franck
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increasing energy efficiency, and
of course replacing oil-based fuels
with biofuels.

A STRONG TRADITION 
OF INDUSTRIAL COOPERATION

« There is a strong tradition of insti-
tutional cooperation in Sweden » ,
emphasizes Bo Franck. « For our
part, we have learnt to collaborate at
all levels, from setting up interna-
tional projects to increasing the
awareness of the population, for
which we have appointed a renew-
able energy advisor. As for the com-
panies, they now readily agree to
participate in projects in this field. »
For the last ten years or so Swedish
companies have even been required
to appoint a person responsible for
environmental issues. In 1995, the
Växjö municipality sent out an invi-
tation to them in order to identify
joint projects. More than two hun-
dred of them responded, and today
form the Växjö “environmental 
network”. It is the launch pad for
genuine momentum, and the open-
ing-up of a function still sometimes
considered as a net cost by company
management.
Since 1993, the municipality has
been monitoring its CO2 emissions.
All companies and municipal depart-
ments assess their contribution, cov-
ering heating and transport. This is a
pioneering initiative in Sweden,
since imitated by other municipali-
ties in the country. « Last year we
had already reduced our emissions
by 19% compared with their 1993
level  », declares Bo Franck. « We
have received several national and
international awards for our action »
CO2 emissions have now fallen to
less than 3.8 metric tons per inhabi-
tant per year. But although the
decrease in CO2 emissions generated
by heating seems to be a sustained
trend, the same is not the case in the
field of transport. There the trend is
still upward since 1993. Except last
year, when a small decrease was
observed for both motor and avia-
tion fuels, mainly due to a small
decrease in consumptions. « A blip or
a reversal of the trend? » wonders
Bo Franck. « We are impatiently wait-
ing for the next annual balance sheet
to find out, but this is a critical point:

ACADEMICS 
AND BUSINESSES 
HAND IN HAND

Växjö, a small municipality with
75 000 inhabitants, does not
have enough self-generated
resources to conduct such a sub-
stantial programme on its own. 
« The success of the town’s
strategy, from a technical point
of view, stems first from its 
network coordination compe-
tencies. It has known how to
take advantage of the commer-
cial motivations of companies
and the strengths of university
research », considers Björn
Zethræus, the first university
professor in the field of bioen-
ergy technologies, at the univer-
sity of Växjö. The town is a
stakeholder in the Växjö Univer-
sity Bioenergy Centre. Headed
by Björn Zethræus, this centre
accommodates some ten
persons carrying out fundamen-
tal and applied research to
improve the energetic and envi-
ronmental performance of 
biofuels. Växjö is also involved
in the Bioenergy Group, an
industrial consortium founded in
1996 which supports research
and development in the field of
biofuel for heating. Its members
are seven companies in the bio-
mass sector, including VEAB, the
energy utility of the town of
Växjö. 
The final partner in this institu-
tional team is the Energy and
environmental agency of South-
east Sweden (ESS), which has its
headquarters in Växjö.
Established three years ago
aided by European funding, it
covers the counties of Kalmar
and Kronoberg, of which Växjö
is the county town. 
It encourages rational and sus-
tainable use of energy, in partic-
ular through renewable energies.
The ESS and the various partici-
pants in the Fossil Fuel Free
Växjö project are now trying to
convince Kronoberg county, one
of the most dynamic in Sweden
as far as the development of
uses for biomass is concerned
(almost 20 small district heating
plants are planned for the com-
ing months), to implement 
a “Fossil Fuel Free Kronoberg”
programme.
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The Växjö
municipality

The Växjö munic ipa l i ty  has 

75 000 inhabi tants ,  approxi -

mate ly  50 000 of  whom l ive

in the town of  Växjö i tse l f ;

Väx jö is  a lso the county town

of Kronoberg county,  which

inc ludes e ight  munic ipa l i t ies .

Highly  decentra l i zed,  Sweden

has 288 munic ipa l i t ies ,  and

30% of  the personal  taxes

ra ised is  channel led to loca l

budgets .  The munic ipa l i ty

employs the teachers  and the

nurs ing personnel ,  of ten 

manages energy product ion,

water  supply and was te 

ser v ices ,  etc . ,  and has

subs tant ia l  autonomy for  

in i t ia t ives in  many areas.  

SWEDEN

Malmö

Växjö

>

Bo Franck, Deputy Mayor of Växjö: 
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A BIOMASS COUNTRY Extensively forested, Sweden is an

ideal terrain for biomass, which covers 19% of the countr y’s

energy consumption. In 1998, biomass was used to generate

90.8 terawatt -hours (TWh), f rom wood (45.1 TWh), logging

residues (37.1 TWh), household waste (5.2 TWh), peat (non-

renewable,  3.3 TWh) and crop plants  (0.1 TWh).  I t  i s  es t i -

mated that 10% of the area of  Sweden could be devoted to

crops for energy generat ion, such as wi l low and rape. Most

biofuel is used to feed dis tr ict  heat ing systems. Approximately

120 towns are par t ia l ly or completely heated using biomass.

either we see new technologies capa-
ble of reducing engine emissions
appear soon, or it will be necessary
to accept a sustained reduction in
car use. » Växjö is firmly committed
in favour of the development of bio-
fuels. In 1996, the municipality
invested in the capital of an ethanol
plant, and some of its vehicles have
been converted for this fuel. 

THE MIRACLE BIOFUEL

All the buses of the Växjö public
transport company run on a mixture
of ethanol or rape methyl ester
(RME). The town of Växjö also con-
tributes to the purchase of green
vehicles by its citizens, paying half
of their additional costs compared
with the conventional models. Växjö
is also participating in a long-term
adventure: the industrial develop-
ment of dimethyl ether (DME). This
fuel can be made from various car-
bon-containing substances, includ-
ing biomass. DME, described five
years ago as the ideal diesel biofuel,
produces neither sulphur nor parti-
cle emissions and reduces nitrogen
oxide (Nox) emissions by 90%.
According to a Swedish study, of all
the possible fuel combinations for
cars and lorries, a hybrid DME-elec-
tric vehicle is the winner in terms of
overall energy efficiency.
In 1997, Växjö commissioned a
study on the feasibility of local pro-
duction of this novel fuel. « The con-
clusions are encouraging », Lennart
Gårdmark, the municipality’s inter-
national office manager and in
charge of the DME project, is pleased
to report. « The Växjö region has

large quantities of available biomass,
and the production of DME should be
much less expensive than that of any
other biofuel! » The municipality has
now set its sights on the experimen-
tal biomass (mainly forest waste)
gasification unit located in Värnamo,
60 kilometres from Växjö. Currently
mothballed, it could, with a few
modifications, be converted to DME
production from biomass for the
vehicles of the southern region of
Sweden. This is a large-scale initia-
tive, which has now become the
“bio-DME project”, already joined by
a dozen companies and organiza-
tions (from Sweden, Denmark, Ger-
many and Spain), some of them
major players, such as Volvo and
Sydkraft. Yes, but there still have to
be vehicles that can use the fuel.
Several makers, including Volvo,
Renault, Hino, Isuzu and Nissan, are
interested in DME. « We have con-
tacted the first two in order to obtain
experimental vehicles », continues
Lennart Gårdmark. « We hope to con-
vince them by offering them the
opportunity to carry out full-scale
tests here. »
For Lennart Gårdmark, the horizon
is not that far away. As proof, he
cites the resounding announcement
by BP last year: the oil company has
decided to build a production unit
with a capacity of two millions met-
ric tons for making DME from nat-
ural gas. Mainly as fuel for electricity
generating turbines, but a quarter of
the production will nevertheless be
reserved for the transport market.
This should push the car makers into
the race to develop vehicles running
on DME. *
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This inhabitant of Växjö had
ditches dug in his garden to
connect his house with the
city's  district heating.

At the request of  Växjö city, the
engine of this Volvo, which is part of
the city's fleet of vehicles, has been
adapted by a local firm to consume
ethanol.

The Sandvik II power plant heats 
half of the city of Växjö thanks to a
district heating, and produces 40% of
its electrical consumption. Nearly 95%
of its fuel is constituted by biomass. 
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It was an industrial
wasteland in all its

“splendour”: 85 000 m2

of devastated environ-
ment, partially-polluted
soil, various types of
scrap, etc. The Western
Harbour, in Malmö, was
abandoned after the
economic crisis which

caused the closure of the Kockum ship-
yards, at the end of the 1980s. All things
considered, it is the ideal place to build a
residential area with very demanding envi-
ronmental requirements. As a symbol, first
of all: moving from the worst to excellence.
Next, because Western Harbour is only a
stone’s throw from the pleasant Ribersborg
beach, Malmö city centre and the depar-
ture point for the ferries to Denmark,
which can be seen a short distance away
on the opposite shore of the Öresund strait. 
The municipality took the decision to reha-
bilitate this unused space in 1996: a resi-
dential area is taking the place of the old
docks and warehouses. But it has an
unusual specification. In terms of architec-

ture, design and techniques, this develop-
ment, the first phase of which comprises 
1 000 apartments, must comply with the
strict framework of a “quality programme”
in which sustainable development criteria
are of primary importance. A list of specific
requirements has been drawn up: use of
non-toxic materials, etc. The urban plan-
ning architect who supervised the overall
design has made sure that each apartment
has not only at least a minimum of green
areas but also visual access to water. So,
where the sea cannot be seen, there are
small ponds, where care has been taken to
plant a wide variety of species in order to
maintain a certain plant biodiversity
between the buildings. Rainwater must be
collected for non-sanitary uses. Transport
needs have been minimized, bicycles will
have priority over cars, etc.

10 0 %  g r e e n  e n e r g y

With regard to energy supply, the bar is
placed very high: the apartments must not
consume more than 105 kWh per square
metre per year, which is 25% less than the

The city of Malmö has made the Western Harbour, 
a former industrial site, a choice location for a high
environmental quality area. 100% of its energy needs
are covered by renewable energies. The town was
awarded last year in the framework of the Campaign
for Take-Off partnership.

Sweden THE GREEN ENERGY CITY
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On the top left: This wind 

turbine, with a capacity of 

2 MW, covers the electrical

needs of the Western Harbour

neighbourhood in Malmö.  

On the top right: The solar

panels installed above this

building are movable, so as

to give shade in summertime. 



present standard for new houses in Swe-
den. And, above all, all the area’s energy
must come from renewable sources. In
other words, as it is not an island isolated
from the country’s power distribution
grids, the average annual consumption of
the apartments must be covered by equiva-
lent generation of green energy. At the time
Sydkraft, Sweden’s second-ranking energy
company, offered its services to take up the
challenge. « At first the requirements
tended to put off promoters and industrial
firms » remembers Li Lövehed, a Sydkraft
engineer in the team responsible for the
project, « but once the first companies
signed up, others rushed to join. The project
has an excellent image! » After an assess-
ment of local resources, Sydkraft, which
installed the offices of its “innovation” unit
right on the edge of Western Harbour,
decided to use three energy sources: the
wind, the sun and underground water. 
For the electricity, a 2 MW wind turbine
has been erected in an industrial zone
barely three kilometres away from the area.
The apartments facing east can’t miss it: its
mast rises to 90 metres, and the blade tips
reach 120 metres. Its estimated output is
6 300 MWh per year, theoretically enough
to cover the needs of the area. Some 
120 m2 of photovoltaic modules connected
to the electricity grid have nevertheless
been installed on some roofs. They are
assembled in semi-transparent modules
which provide shade in the summer. Their
estimated power output is 9 MWh per year.

A  c l e v e r  h e a t  p u m p

For heating, a small local district heating
system has been selected, fed by a heat
pump. The energy is taken from two sources:

sea water, and two boreholes drilled 
90 metres down to permeable strata where
water is present at about 15 °C. To guaran-
tee heating security, this system is con-
nected to the vast conventional district
heating system to which almost 90% of
dwellings in the centre of Malmö are con-
nected. After flowing through a heat
exchanger, the underground water is dis-
charged at 5 °C, through five other wells
bored into the ground a few tens of metres
from the hot wells. « In this way we are cre-
ating a cold reservoir, which feeds a local
air-conditioning system to which three
buildings in the area are connected at pre-
sent », explains Li Lövehed. « It’s the first
of its kind in Malmö. »
The heat pump supplies about 85% of the
needs of Western Harbour. The rest is 
covered by 1 400 m2 of solar collectors
installed on roofs and on outside walls.
« The twenty or so promoters who worked
on the site, in signing the project quality
charter, undertook to comply with the
requirements of the energy solutions that
we had adopted », continues Li Lövehed. 

Ve r y  h i g h - e n d

These installations, which cost 90 million
Swedish crowns (the European Union and
the Swedish government helped with the
funding, through the “Local Investment
Progamme”), remain the property of Syd-
kraft, which provides maintenance for
them. They are all working, but it is too
early to draw up a full balance sheet of
their behaviour. « We have installed a mon-
itoring system that supplies data every
hour. Some apartments are fitted with sys-
tems enabling their occupants to monitor
their own electricity and heating consump-
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SWEDEN

Malmö

Växjö

Eastern aerial view of the "100% renewable
energies" neighbourhood of Western Harbour.
It is installed on old industrial wasteland. 



tion », explains Li Lövehed. « We have
learnt a lot, and other European cities are
showing interest in this unique concept.
The assessments are very good. All this is
truly original… and very expensive… »
The area started its career in the limelight
with a long “open house” period: from 
17 May to 16 September it hosted “Bo01”,
the third Swedish biennial housing exhibi-
tion, which is usually held in a rehabilitated
area. « It was a success, a very large number
of visitors came », says Otto Ilmonen, envi-
ronmental affairs manager for the city of
Malmö. And success, which will determine
the commitment of promoters of the future
phases, already seems to have been
achieved: a few weeks after the completion
of the first apartments, in the first half of
2001, half of them had been sold or let, even
though their prices are around twice those
of their equivalents in the city centre. 
This selected population will have to get
involved. It will be encouraged by grants to
adopt ecological vehicles, and it already has
access to selective household waste collec-
tion comprising seven different bins:
organic matter, paper, cardboard, rigid plas-
tic, flexible plastic, transparent glass,
coloured glass and metal. Very high-end,
even for Sweden. It has been calculated that
the organic waste from the first thousand
apartments will produce enough methane to
cover the energy needs of the “European vil-
lage”, some twenty apartments located to
the north of Western Harbour which will
soon be included within the perimeter of
the “100% renewable energy” dwellings. *

1 SEK ≈ 0.1 euro 
1 euro ≈ 10 SEK

MALMÖ WANTS TO
REDUCE CO2

Malmö, Sweden’s third-largest city,
voted an environmental plan for the
period 1998–2002 which aims to
reduce the city’s carbon dioxide
(CO2) emissions by one-quarter
below their 1995 level by 2005. 
By the same year, nitrate discharges
into the sea must be reduced by
30% and 200 hectares of “high bio-
diversity value” land will be created
within the city boundaries.
By 2010, the city of Malmö hopes to
cover 60% of its energy consumption
(excluding transport) by renewable
sources or by heat generated by pro-
cessing waste (about one-third of
which consists of “renewable”
organic matter). To this end, a 
biogas-fired cogeneration unit will
soon be built, and a geothermal
power plant with a capacity of 
135 gigawatt-hours (GWh) thermal
per year is at the project stage. 
A few miles off the coast, at the 
Lillgrund site, a major 72 MW 
offshore wind farm will soon see the
light of day. Its output (270 GWh
per year) will be equivalent to some
15% of Malmö’s electricity needs. 
All these needs are at present
covered in equal shares by hydroelec-
tric and nuclear power, and account
for approximately a quarter of the
energy consumed by the city. Finally,
another major project is to install
about 5 400 m2 of photovoltaic
modules on the roofs of the
Augustenborg district, if investors
become commited to it. 
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The roofs of the buildings of the
neighbourhood of Western Harbour
are equipped with solar panels 
and captors. 

Working on Malmö project



A
ltheim is a charming lit-
tle town. The houses in
the center seem to be all
huddled up close against
each other as a way of

"setting a good example". Here in
Upper Austria, just a few kilometres
away from the Bavarian border, win-
ters can be very harsh and severe.
The weather is grey, just like the
colour of the pipes that emerge from
the geothermal drilling that can be
seen behind a nasty-looking wire
fencing. One has to imagine the hot
water brought up from a natural
reservoir located at a depth of two
thousand meters below the surface
flowing through this metal "vein".
The water in turn supplies a district
heating in the city. But the most
recent center of interest is found a
few meters away. It's a small, com-
pletely automated electric power
plant with a one electric megawatt
(MWe) capacity that is also supplied
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The little town of Altheim, in the state 
of Upper Austria, is partially lighted and
heated thanks to geothermal energy. 
A well-deserved success that was only
won after a hard-fought struggle by real
"pioneers" who did not give way in the
face of great difficulties. 
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The production well of the Altheim
geothermal plant supplies the city's

district heating, and it has 
also produced electricity for 

the past year as well. 

Austria

T H E  D O W S E R S  O F  A L T H E I M



by the same underground energy
source. The heat exchanger, turbine
and piping are all of that same aus-
tere, but brightly gleaming grey
colour. The plant produced its first
kilowatt-hours (kWh) last January,
and its annual production, esti-
mated at 3 800 electric megawatt-
hours (MWh), is enough to guarantee
its economic balance. With satisfac-
tion, Franz Weinberger, the mayor of
Altheim, reveals the figures that
result from what was really a great
adventure. For the past ten years
now, geothermal energy has made it
possible for a 10 MW thermal plant
to heat 2 000 persons, that is to say
40% of the five thousand inhabi-
tants of the city, via a district heat-
ing. This is enough to economise 
2 500 tons of fossil fuels a year, and
to reduce the city's carbon dioxide
emissions by 72%. All of this in
return for an investment of 8.5 mil-
lion euros for the heating plant, and
5 million additional euros for the
electrical plant. « Our experience
proves that geothermal energy has its
rightful place in European energy
production, confidently extols
Franz Weinberger. But, in
order to do this, renewable
energies will have to be
favoured without any
ambiguity in the face 
of their fossil fuel com-
petitors. »

A DECADE OF PATIENCE

Nevertheless, in Altheim,
it has to be acknowledged
that this was much easier said
than done. Now that the perils of
the project's gestation period are a
thing of the past, Gerhard Pernecker,
Technical Director for the Altheim
town council, tells the story with a
mischievous twinkle in his eyes.
Everything all began in 1989. The
municipality, that wanted an ecolog-
ical heating system, consulted the
population, which gave its approval.
Hot water was known to be found
two thousand meters underground.
Four kilometers away from the city,
at Geinberg, an oil drilling had even
been abandoned because it was only
water - and not the "right" liquid -
that had gushed out. The mayor of
Altheim decided that they were
going to drill. But first they encoun-
tered a big and unpleasant surprise:
no insurance company would com-
mit itself to insuring the project. It

was Rudolf Stoffner, the manager of
a local drilling company, who
decided to take the risk, armed only
with his own personal experience
and blind faith. And in the case of
failure, Altheim only agreed to pay
2% of the real cost of the drilling…
In the spring of 1989, the water
gushed forth, at 98°C and at a rate
of 11 litres per second (l/s). The
wager had been won. « And at that
same moment, our troubles really
began », Gerhard Pernecker laugh-
ingly adds. While waiting to supply
the city's district heating, the water
had to be rejected into the River
Ache, but not without first having
been cooled down by heating the
swimming pool. In Autumn, the
drilling was closed. And when it
was reopened again in the winter, it
turned out to be a catastrophe. The
flow rate had dropped to only 1 l/s !
The blockage was identified at a
depth of around 1 800 metres,
caused by the solidification of the
drilling sludge. The attempt to pierce

it resulted in definitive damage to
the lower part of the drilling shaft.
In December, it was decided to carry
out a complementary drilling in
order to connect the well to the hot
water reservoir from the level where
the blockage was found. And this
time they finally hit the jackpot: the
water gushed forth at 106 °C and at
a rate of 18 l/s. As a result, the town
council decided to increase the
power of the heating plant, which
would now reach 10 MWth instead
of the initially foreseen 2.5 MWth. 

A STORY THAT BEGAN IN 1989

The first thermal kWh were deliv-
ered during winter 1990-1991. But
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FROM SAUNAS 
TO DISTRICT HEATING

Exploitation of geothermal
energy is rather recent in
Austria. Nonetheless, it

popularisation has been
facilitated by a long tradition of
public baths, establishments
that are widely found in Upper
Austria. In a country that
already produces 25% of its pri-
mary energy and 70% of its elec-
tricity from renewable sources
— principally hydroelectricity and
biomass, which together make
up for more than 90% of this
total — this Upper Austria can be
considered a good pupil. Renew-
able energies, a sector that
employs 15 000 people in the
region, represent 30% of its
energy consumption.
Geothermal energy holds a small
share in this figure, but 7 out 
of the 11 geothermal sites of
average temperature in exploita-
tion in the country are found 
in Upper Austria, totalling 
43.8 MW installed capacity 
out of the national total of 
65.3 MW. Altheim, with its 
10 MWth is the largest installa-
tion of a geothermal supply for
an urban district heating in all
of the country. The most recent
equipment is that of Braunau-
Simbach, whose 7 MW have
been operational since January
2001. The plant of Geinberg,
with 6.2 MW, heats 80% of all
the buildings of the city. 
Obernberg-Inn has a capacity of
4.2 MW, Bad Schallerbach has
3.4 MW and Haag-Hausruck
reaches 3 MW in operation.
Austria's potential is nonetheless
far from fully exploited. Five 
of the nine states that compose
Austria possess geothermal
resources, while only two of
them, Styria and Upper Austria,
are currently exploiting them.
This last state has adopted an
"Energy 21" strategy centered on
improving energy efficiency, 
promoting renewable energies
and decreasing the use of fossil
fuels. Green electricity benefits
from advantageous purchase
prices. And in particular in the
case of geothermal electricity,
which is purchased at 1.5 times
the minimum threshold price set
for this category. 



turbine manufacturer, estimated
that, considering the flow rate of the
well, the electric power capacity
would not exceed the insufficient
figure of 270 electric kilowatt (kWe).
In counting on a 100 l/s flow rate,
thanks to a pump support of the

natural water raising principle by
the artesian well effect, the ins-
talled electric capacity could

reach 700 kWe. A feasible
possibility with the

condition that
the needed sub-
sidies were found.
This was in the

year 1995, and
Austria had just

entered the Euro-
pean Union. Brussels

was quickly solicited
in this direction. And

the European Commis-
sion found the project to

be a very attractive one. The
Energy Direction then granted the

equivalent of nearly 30 million
francs, enough to cover a third of the
budget of the operation. The pro-
blem then remained of negotiating
the purchase price of this green elec-
tricity, with the local power com-
pany and the Ministry of Energy of
Upper Austria. « It was very, very dif-
ficult », Gerhard Pernecker thinks
back now. The city of Altheim
demanded around 90 euros per
MWh. It had to be content with a
little less than half of this amount,
with a 15 year guarantee purchase
price, with the condition that 500
kWe of the total capacity be conse-
crated to the supplier of the electri-
cal network. This allows the power
company to meet part of its obliga-
tions with regard to an Austrian law
imposing that at least 3% of the total
electricity supplied by a power com-
pany had to come from renewable
energies. In return, the local power
company invested nearly 1.07 mil-
lion euros in the Altheim operation.
The digging of the second well for
re-injection was completed at the
end of 1998. But the geothermal
plant installations themselves
quickly proved to be more energy
consuming than anticipated. This
signified that the local power com-
pany could no longer count with its
contractual 500 kWe. « We then deci-
ded to boost the power of the plant
up to 1 MWe », recounts Gerhard
Pernecker. The turbine was able to
be put into service last January. *

the prefectorial authorities only
granted Altheim one year of opera-
tion in the initial exploitation 
conditions because too much geot-
hermal water was being discharged
into the river — 500 000 cubic
meters per year for an average flow
rate from the drilling of 15 l/s in
operation. And especially because
the installation did not have a shaft
to re-inject the geothermal water,
which brought on the risk of drop-
ping the level of the ground-
water, and, above all, to
cause its pressure to drop.
« Already in 1989, we knew
that a second shaft was
necessary, admits Gerhard
Pernecker. But the total bill
was so high that we gave
up for a first period of
time. » A "first period of
time" that was going to
prolong itself for a whole
decade. Because money worries
were very real. The problems of the
drilling, with 1 200 hours per year
availability instead of the planned
on 1 500 hours, the loans raised in a
period where interest rates were
high, etc. The town, which main-
tained the principle of guaranteeing
its citizens of a tariff equivalent to
that of heating with domestic oil,
was therefore losing money. The
equivalent of 75 000 euros per year.
« No firm or company would have
taken this risk », comments Gerhard
Pernecker. This one, who was hired
by the Altheim town council in
1990, adopted a stubbornly obsti-
nate strategy: to try to gain time so
as not to give up on geothermal
energy. With a two point plan: to

contest the injunctions of the regional
authorities enjoining Altheim to
quickly comply with the law, and 
to find the necessary financing to
drill the demanded re-injection shaft.
The city had studies carried out, and
finished by finding scientific argu-
ments in its favour at the University

of Aachen in Germany. Given the
speed at which the geothermal field
was replenished by Alpine infiltra-
tions — 250 l/s — and the impor-
tance of the volume of this water —
6 000 km3 — it should not be neces-
sary to re-inject geothermal water
before ten years time. With respect
to the River Ache, the Technical
Director esteems that the ecological
impact was only slight: the discharge
of geothermal water only added 
15 litres to the river's 2 000 litres per
second flow rate.

ENTRY IN THE EUROPEAN 
UNION: A TURNING POINT FOR 
THE PROJECT

Gerhard Pernecker agrees that the
"wrestling match" with the authori-
ties would not have lasted for ages.
It was in 1993 that he heard about
the solution to his problems, follo-
wing contact with the German 
Association of Geothermicians: pro-
ducing and selling geothermal elec-
tricity from the first drilling, and
then using the income to finance the
drilling of the re-injection shaft. And
so a new, perilous financial package
was began. Turboden, the Italian 
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REJ: The European Directive on promotion

of electricity of renewable origin was

definitively adopted in September by the

European Parliament and the Council. 

Do the compromises that were accepted for

its adoption still conserve the initial spirit

of the text? 

Günther Hanreich: Yes, we are especially 
satisfied with this Directive, it's a real success.
This is the first important legislative text of
the European Union concerning renewable
energies, and it's a very good Directive. 
The amendments that were agreed following
the initial text are acceptable. The most
important debate concerned the way and the
nature of setting the different national targets
to be reached, that is to say the percentage
of green electricity that each country shall
have to reach by the year 2010. The Council
wanted these targets to remain indicative
ones. But how was it going to be possible in
this case to make certain that the total share
of green electricity in Europe would really
increase from 13% to 22%, as the text stipu-
lates? We were running the risk of coming in
below this figure and of hearing each Member

State justifying itself by saying that it had
made every effort possible in its particular
national context… On the other hand, the
European Parliament wanted each country to
adopt legally binding targets from the outset.
We finally reached a good compromise where
each Member State shall keep the responsibi-
lity of defining its own type of national 
program, provided that the combined efforts
made by the 15 Member States makes it 
possible to achieve the overall goal.
Indications for the necessary national goals
are set out in an Annex to the Directive. The
Commission shall assess the situation every
two years, in order to check that we stay on
the right track and that everything is going
well and according to plan. And if ever this
mechanism, which is based on assuming col-
lective responsibility, does not function, it has
been agreed that the Commission shall come
forward with new proposals, which could
include binding national targets. Another
point concerned the electricity produced by
incineration of non-separated waste: can this
be considered as "green" electricity? For the
essential question posed here, the answer is
that only the biodegradable fraction of the
material contained in the incinerated waste
should be considered to be a green or rene-
wable source of energy. It was important for
the Directive not to be in contradiction with
the European Directive on waste, which esta-
blishes an order of priorities. In the "ideal"
case, it is first a question of reducing the
volume of waste produced, then of recycling
and re-using the materials, along with the
organic fraction of these materials, including
the recuperation of biogas intended for the
production of green electricity. And lastly, the
residues that could not be recycled can then

"If we can't control consumption, 
Green electricity, housing, biofuels: several 
European Directives targeting promotion of 
renewable energies and control of energy 
consumption are presently being worked on in
Brussels. Günther Hanreich, Director of the 
"New Energies & Demand Management" Directorate
within the General Direction for transpor t and
energy (DG TREN) of the European Commission,
takes stock of this work in progress.

I N T E R V I E WGünther  Hanre ich,  
Director  of  the 

New Energ ies  & Demand
Management,

Directorate  of  DG Tren 



be incinerated. That is why a recital was
introduced into the text making it clear that
the incineration of non-separated municipal
waste should not be promoted under a future
support system for renewable energy sources,
if such promotion undermines the waste hie-
rarchy.

Buildings, a large consumer of energy,

has also been pointed out. A directive

is currently in the process of being

drafted. What are its main elements?

At present, we're entering the negotiation
period concerning the future Directive on the
energy performance of buildings. The Propo-
sal  was presented to the Council of Minister

of Europe last July. This
initiative is important and
necessary in order to
achieve the targets of our
White Paper – that is to
say to reach a 12% share
of total energy consump-
tion from renewable
sources by the year 2010
— but also to decrease
Europe's energy depen-
dency, as well as to
reduce greenhouse gas
emissions as the Protocol
of Kyoto so requires. 
Principally due to heating, housing accounts
for 40 % of total energy consumption in
Europe. Among the most important points of
the proposal is the requirement for Member
States to harmonise their methods of measu-
ring energy efficiency. 
A common methodology for the develop-
ment of integrated minimum standards shall
have to be developed, including not only the
choice of materials, but also of the orienta-
tion of buildings, their ventilation, their
design and their different equipment, etc. 
We are proposing standard measurement 
criteria that could make it possible to define
a value of energy intensity per square meter. 
After this, we would like to obtain the 
decision that all buildings shall dispose of a 
certificate, which informs the tenants or 
the buyers of the energy consumption of 
the place. Competition could play a role here,
which would push the builders or owners 
to improve the energy efficiency of their buil-
dings. There is no incentive in this direction
that exists today.Then, new buildings, as well
as existing ones with a surface area greater

than approximately 1 000 m2 which shall
undergo major renovation where the cost
exceeds a quarter of the value for which they
are insured, meet minimum energy
performance standards. These thresholds
shall be differentiated according to the diffe-
rent countries. It's not possible to compare
heating needs in Sweden with those of Sicily.
We are therefore going to ask each country
to offer propositions concerning its own mini-
mum thresholds in terms of energy efficiency.
Also , it is necessary to increase public aware-
ness. We therefore would like that the certifi-
cates of energy efficiency be displayed in
public buildings, as well as those buildings
that are busy with many people around, such
as schools, gyms, etc. 

Lastly, the draft Directive
proposes that boilers as
well as heating and
cooling installations 
shall be the object of
regular inspections in
order to guarantee their
energy efficiency. With,
at the end of a fifteen
year period, a general 
inspection being made
which could lead to 
their replacement if so
needed. 

What are the foreseeable points of 

friction ahead?

It is still to early to say. But the debates could
be focused on the frequency of renewal of
the energy efficiency certificates – we are
proposing that this take place every five
years — or instead upon the inspection of the
installations. We should have indications con-
cerning the positions of the different States
by the end of the year. A first reading at the
European Parliament is planned for February
2002.

Green fuels shall also have to be the

object of a European text. What is the

current state of progress?

We are preparing a communication on the
strategy designed to increase the market
share of alternative fuels. Transport is the
only activity sector today that continues to
resolutely increase its greenhouse gas emis-
sions. And it is still dependant, at 90%, on
hydrocarbons. Progress made in this field is
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of a certificate, which
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place.

 then we're heading for failure!"

I
N

T
E

R
V

I
E

W



32 RENEWABLE ENERGY JOURNAL N°11

extremely low. We are proposing three
phases in order to reverse this trend. By the
year 2010, we are going to be supported by
the market breakthrough of green fuels —
bioethanol and biodiesel. Today, they
account for less than 0.5% of the total fuels
consumed by transport. We are targeting
increasing this share to 2% by 2005. Beyond
the environmental benefit of this increase,
the creation of this market should motivate
an agricultural world that is searching to
diversify its productions, and play a role in
reducing the energy dependency of the 
European Union. It is a
question of a transitional
stage, that shall see the
coming into play of ano-
ther alternative to petrol:
natural gas, beginning in
2010. Finally, beginning
in 2015, hydrogen
supplied fuel cells inten-
ded for vehicles shall
begin to be available. 
By the year 2020, we esti-
mate that biofuels, natu-
ral gas and hydrogen
could, in this way, hold 
a 20% share of the fuel
market. 
Beyond this text of strategic guidelines, we
foresee two proposals for Directives The first
shall concern tax relief for biofuels. And the
second shall stipulate that a percentage 
of the turnover of all fuel vendors — for
example 2% in 2005 — shall have to come
from the sale of biofuels. There are two pos-
sible ways to succeed in this: either by putting

vehicles that run on a hydrocarbon-biofuel
mix on the market, or, as is already the case
in Germany and Austria, to use vehicles that
run integrally on biofuels. But this last mar-
ket shall probably remain a limited economic
niche.

The Commission is deploying an 

important regulatory and statutory

activity. But isn't the target — having

12% of energy consumption coming

from renewable sources by the year

2010 — already beyond reach?

It's true that this target 
is a very ambitious one.
And it is for this reason
that it is imperative that
the promotion of
renewable energies and
control of energy
consumption be carried
out jointly together. If
energy consumption
continues to follow the
present trend, we shall
certainly fail. But we are
not going to be satisfied
with only the three Direc-
tives in progress! We are

already working on other aspects such as
promotion of co-generation, and this
whether it is a question of large scale instal-
lations connected to heat networks or small
equipment. An important potential exists for
both of these two categories. Special empha-
sis shall have to be placed on the quality of
the projects. In particular, it would be advi-
sable to correctly adjust the projects to local
demands in terms of heat.
Next, we are going to see the development
of a sector that is still in embryonic state,
that of the services linked to energy
efficiency. Efforts in this field only represent
3% of the investments made in the construc-
tion of a building. In administrations or ser-
vice companies, where personnel represent
80% of the costs, the improvement 
of energy effectiveness and efficiency
frequently remains only a marginal concern. 
Today, the principal motivation of energy
companies is to sell as many kilowatt-hours
as possible. We want to reverse this way 
of thinking, especially by development of
energy service contracts, which, for example,
shall include not only the supply of heating,
of air conditioning and of electricity, but 
also the installation of low consumption
equipment. Ideally, the consumer would pay
for an energy service instead of just kWh.
Competition for providing these services
should then lead to a constant pressure on
the market to increase the energy efficiency
of these services. *

Today, the principal 
motivation of energy 
companies is to sell as
many kilowatt-hours 
as possible. We want to
reverse this way of
thinking, especially by
development of energy
service contracts.
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Don’t say “oil company” any more, but
rather “energy producer”. Previously

Shell, BP, TotalFinaElf, and some other,
worked in hydrocarbons field. Today they
claim “multi-energy” status. A shift that takes
concrete forms including very substantial
investments in the world of renewable
energy. Shell, BP and TotalFinaElf have made
a few tentative incursions into the field since
the 1970s, mainly in photovoltaics. But today
the commitments of the former “oil compa-
nies”, even though they remain modest in
relation to their considerable funding capaci-
ties, are making a big impression in a market
worth ten billion euros per year. At Shell, BP
or TotalFinaElf, although it is recognized that
some investments are just the price of admis-
sion, “to see what’s going on”, they have
taken the plunge unambiguously in several
sizeable projects. The announcements, pre-
sented as strategic, are made by the execu-
tives of the groups themselves. 
Is there already a shortage of oil? No, the
pressure on fossil resources, although
inevitable because of the exhausting of
known reserves and the forecast strong
growth of energy demand in the developing
countries, should not be felt seriously for
another twenty years. However, this lead time
is long enough to initiate the strategic shifts
required for the preparation of the post-fossil-
energy period. « Oil and gas will be around
for a long time », agrees Robert Kleiburg,
vice-president of strategy and planning with
Shell Renewables, a division of the group set
up in 1997. « But It takes a long time for a
new energy to succeed. Excluding hydroelec-
tric power, renewable energy at present
accounts for barely 1% of the world’s pri-
mary power generation. »

If renewable energies take a non-negligible
place in the energy supply diversification
operations of the “former oil” companies, it is
because there is business to be done, as they
all agree. « Customer demand for green elec-
tricity is growing fast, particularly in northern
Europe, and we must be present in these
markets », emphasizes Patrick Brès, renew-
able energy manager at TotalFinaElf. 

STRONG DEMAND 
FOR GREEN ELECTRICITY

Governments are now imposing regulatory
requirements to attain renewable energy gen-
eration targets decided by European direc-
tives - that have been or are being adopted.
Green electricity, in particular, will have to
account for 22% of electricity generation in
the European Union by 2010, compared with
13% today. This performance seems
unachievable without considerable invest-
ment, beyond the capacity of the traditional
renewable energy developers at present. 
« In France, at least 35 billion francs must be
injected into wind power sector », states Éric 
Guignard, general delegate of the French
renewable energy association, the Syndicat
français des Energies Renouvelables. « We
therefore welcome the arrival of the oil com-
panies, but also the major electricity produc-
ers, in this market. »
They all prefer wind power and photovoltaics.
That is not surprising. These two sectors have
shown remarkable annual growth over the
last ten years, between 20 and 40%, and in
all the groups the managers state that return
on investment is an essential condition for
commitment. This is not yet guaranteed in
the long term, that is, when governments
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Over the last
few months,
reacting to
changes in the
energy world,
major oil 
companies
Shell, BP and
TotalFinaElf
have made
many
spectacular
announce-
ments of
investment 
in the field 
of renewable
energies.
These are no
longer trial
runs: Shell
and BP have
announced
that they
intend to be
leaders in
wind power
and photo-
voltaics,
respectively.

The oil
companies
arrive in force 
in the 
green energies
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stop subsidizing the development of renew-
able energies. But the major energy producers
nevertheless hope to see their investments
accelerate the reduction of costs between now
and then. « Over 25 years
they have been reduced by
a factor of almost ten »,
comments Philippe Lam-
bert, communication man-
ager with BP Europe. 

SHELL: SEVERAL
IRONS IN THE FIRE

Shell (the world’s second-
ranking oil company) has
more than twenty years of
experience in solar and
biomass energy. But the group has decided to
move up a gear. Karen de Segundo, CEO of
Shell Renewables, stated last June that the
group is going to invest between 500 million
and one billion dollars in renewable energy
over the next five years. Although that is only

about 1.5% of the total current investment of
the group, it considers that in 2020 half the
energy consumed by the industrialized coun-
tries could come from gas and green energy.

The Anglo-Dutch multina-
tional is focusing mainly on
solar photovoltaic and wind
power. The group displays
its ambition to take the
position of world leader as
developer, investor and
operator of wind power
plants. « We are focusing
particularly on wind energy,
including offshore, where
we should be competitive,
as well as on solar photo-
voltaics », explains Robert

Kleiburg. Shell is participating in two experi-
mental projects totalling 8 MW, including the
small 4 MW offshore farm at Blyth (United
Kingdom), and plans early commitment to a
total of 400 MW of wind power. In the pho-
tovoltaic sector, Shell is targeting 10% of the
world cell and module production market
within four years. To this end, Shell has
recently set up a joint venture with Siemens
and, at the end of 1999, opened a factory
with a production capacity of 25 MWp per
year in Gelsenkirchen (Germany), supple-
menting the factory owned by the group in
the Netherlands. Shell also has ambitions in
the engineering and installation sectors. Last
July, the company announced its commitment
to a big project in the Chinese province of
Xinjiang consisting in installing photovoltaic
modules in 78 000 households within the
next five years.
A novelty among the “former oil” companies:
Shell is also interested in biomass. The group
owns 135 000 hectares of forest plantations
dedicated to energy production, and more
than 3 000 MW of biomass-fuelled electricity
generating capacity in its refineries and pro-
duction rigs. Another diversification: Shell is
working on deep geothermal energy, and 
is participating in two projects for generating
electricity from hot dry rocks at Soultz-sous-
Forêts, in France, and Gesal, in El Salvador.
« Drilling is our business », says Robert
Kleiburg.

BP: THE PHOTOVOLTAIC PACESETTER

The British group (the world’s third-ranking oil
company) has been working on solar electric-
ity for twenty-six years. Now the leading man-
ufacturer of photovoltaic cells and modules,
with 20% of the world capacity, BP has no
intention of reducing its effort. It is less inter-
ested by wind power, and the group’s chief
executive, John Browne, made no secret of
his intentions in 1999: to increase the
turnover of its BP Solar subsidiary from 
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BP Solar has just won the
"Campaign for 
Take-Off Award 2001" 
in the "Best Industrial
Renewable Energy 
Partnership" category for
it's project of installing
solar panels on all of its
service 
stations throughout the
world.
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Shell is a party to the
Blyth offshore wind park

(4 MW), the first in the
United Kingdom. 



They will produce electricity for the station,
but also for the grid. The group will thus
become one of the world’s largest consumers
of solar electricity. Overall, with almost 
600 MWp installed on its service stations, 
BP is launching a formidable world-wide com-
munication operation. Of the three major oil
companies firmly committed to renewable
energy, it is BP that is playing the cultural rev-
olution card most strongly. The company has
changed its logo, now a green and yellow sun
reminiscent of the sunflower of the ecology
parties. 

TOTALFINAELF: CAUTIOUS
BEGINNINGS

TotalFinaElf’s (the world’s forth-ranking oil
company) conversion is guided mainly by
trends in the gas market. « Along with other
major oil companies, gas reserves and activi-
ties have a large and growing weight for
TotalFinaElf. The deregulation of the energy
markets and the uncertainties it generates
are pushing us to carry out a shift towards
gas-fired electricity generation, which is now
the leading use of gas power in Europe »,
explains Patrick Brès. The group has thus
acquired substantial holdings in several gas-
fired power plants around the world,
totalling several gigawatts. Similarly, TotalFi-
naElf has announced the launching of several
operations in the wind power field, as
investor, developer and operator. « We have
the necessary competencies, particularly in
offshore », adds Patrick Brès. The offshore
sector should generate half the some 
400 MW of wind capacity in which TotalFi-
naElf intends to participate. The group has
taken a 10% share in the 7.5 MW offshore
wind farm at Breedt (France). It is also
involved in a 100 MW plant off Zeebrugge
(Belgium), and is working on three other pro-
jects off the French coast totalling almost
200 MW. 
Photovoltaic energy is the other major
renewable energy focus of TotalFinaElf. Since
1980, the group owns 35% of the capital of
Total Energie (the other 65% are held by
EDF), one the world’s leading photovoltaic
module package supplier. In addition, TotalFi-
naElf is a producer of biofuels, including
ethyl tertiary butyl ether (ETBE). A capacity
of 225 000 metric tons, which the group
intends to increase soon to 400 000 metric
tons, making it one of the world’s leading
producers. Preparation for a near future
when renewable energies will play their full
part, attraction for a completely new market,
desire to improve their image: the major
groups have several entrance doors to the
field of renewable energy. To the great
advantage of the latter, which gains recogni-
tion and power. *

150 million dollars to one billion dollars by
2007. This would reinforce its position as the
world’s leading photovoltaic package sup-
plier. A recent example: this year BP has
signed a 48 million dollar contract with the
Spanish and Philippine governments for the
photovoltaic electrification of 150 isolated vil-
lages. Nearly 400 000 inhabitants of the
Philippines will benefit from this project, one
of the largest ever launched. The group,
which recently announced the acquisition of a
photovoltaic module manufacturing factory in
Spain and the opening of another in Aus-
tralia, will have produced 60 MWp (cells and
modules) in 2003. But BP also wants to be
present at all points in the solar power chain.
The group has therefore invested in engineer-
ing, acquiring the French photovoltaic genera-
tor manufacturer Apex in 1999. While it
traditionally focuses on the electrification of
isolated sites, in May 2000 BP acquired
18.5% of the capital of Green Mountain
Energy, the leading green electricity supplier
in the United States, which has international
ambitions.
Over the next five years, BP will be consum-
ing some of its own production. That is the
deadline the group has set itself to complete
a vast operation renovating its 28 000 service
stations around the world: their canopies will
all be covered with photovoltaic modules.
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The Shell photovoltaic cell

manufacturing plant in

Gelsenkirchen, in Germany,

has a production capacity

of 25 MWp per year.

On the top: BP has commit-

ted itself to renovating its 

28 000 service stations,

which should all be covered

between now and 2005 with

a "thin film" technology

solar roof identical to the

one of this British station.
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Wor ldwide product ion of  so lar
ce l l s  increased by 44% and
ins ta l led power in  the
European Union grew by 
29% in the year  2000.  
EurObser v’ER rev iews and
takes s tock of  the deve -
lopment of  th is  sector  in  i ts
barometer  publ ished in i ssue
142 of  Systèmes Sola i res
rev iew.

PRODUCTION UP 44%

During the year 2000, world produc-
tion of photovoltaic cells made a 44%
leap forward, bringing volume up to
288.55 MWp. Japan confirmed its
position of leader with 128.6 MWp in
front of the United States, which
showed a volume of 74.97 MWp. 
European production rose from 38.6
to 61.56 MWp. Spain continues to be
the leading producer with 18.66 MWp
thanks to the efforts made by BP Solar
and Isophoton, among others. Ger-
many and France are neck to neck,
respectively with figures of 15.5 and
15.3 MWp for 2000. 

EUROPEAN CAPACITY

The total of all photovoltaic applica-
tions installed in the European Union
in 2000 adds up to a capacity of more
than 106 MWp. The sector is clearly
dominated by Germany, which respec-
tively installed 15.6 and 18 MWp 
during 1999 and 2000. The other EU
countries are found rather far behind,
with an additional 3 MWp for Austria
and the Netherlands, and 1.5 MWp
for France. These figures should con-
tinue to evolve in the future, particu-
larly with respect to Italian and British
programmes for development of grid
linked photovoltaic power.

DEVELOPMENT FORECAST

The current trend leads to prediction
of an installed European photovoltaic
capacity which should be situated in
the neighbourhood of 410 MWp by
the year 2003. In the longer term, this
installed capacity should reach a
cumulated total of 1 610 MWp in
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THE 2001 
PHOTOVOLTAIC
BAROMETER

1 - Évolution of worlwide 

photovoltaic cell production 

(in MWp)

1999           2000

Germany 15.6 18

Austria 2.8 3

Netherlands 2.7 3 

France 1.5 1.5

Spain 1.2 1.1

Italy 0.8 1

Denmark 0.6 0.55

Great-Britain 0.4 0.45

Sweden 0.2 0.2

Greece 0.15 0.15

Finland 0.1 0.15

2 - Annual installed capacity in

1999 and 2000 (in MWp)

EurObserv’ER 2001

EurObserv’ER 2001
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THE 2001 BIOFUELS
BAROMETER

1 - Ethanol and biodiesel produc-

tion in Europe in 2000 (in tons)

>

3 - Comparison 

of the current trend

with the goals in

the White Paper

EurObserv’ER 2001

EurObserv’ER / Ademe / Diester Industrie - 2001

1999

2003

2010

CURRENT TREND
1 610 

WHITE PAPER
3 095 

410

123

1 095

Ethanol Biodiesel
production production

France 91 000 328 600

Spain 80 000 -

Sweden 20 000 -

Germany - 246 000

Italy - 78 000

Austria - 27 600

Belgium - 20 000

Total 191 000 700 200

2010. These figures should be consid-
ered in comparison with the objectives
of the European Commission White
Paper which targets installation of 
1 095 MWp in 2003 and 3 095 MWp
in 2010. Efforts made so far are
clearly insufficient to meet these EU
targets.

Thanks to the i r  env i ronmenta l
advantages that  are ver y
apprec iable in  today 's  context
of  the f ight  agains t  green -
house gas emiss ions,  b iofue ls
are asser t ing themselves more
and more on the European
energy scene.  EurObser v’ER
presents  the current  s tate 
of  development of  th is  sector
in i ts  barometer  publ ished 
in i ssue 144 of  Systèmes
Sola i res rev iew.

STRONG INCREASE 
IN PRODUCTION VOLUMES

Since the beginning of the 1990s,
European biofuel production has expe-
rienced very buoyant and sustained
growth. In terms of ethanol (produced
from the fermentation of beets, corn,
barley or wheat), volumes have risen
from 47 500 tons in 1993 to 191 000
tons in 2000, i.e. production has been
multiplied by four. France holds the
first place position for producer coun-

tries with 91 000 tons. With regard to
biodiesel, the second family of biofu-
els distributed in Europe (produced
from rape seed oil or sunflower oil),
the evolution terms of production vol-
umes has been even more impressive.
From a level of 55 000 tons in 1992,
European production has risen to more
than 700 000 tons in 2000. Once
again, France is found to be the lead-
ing producer with 328 600 tons.

THE EUROPEAN ACTORS  

On the industrial level, the European
fuel sector is structured around actors,
some of which have an international
dimension. The French group, Diester
Industrie, is the leader in terms of pro-
duction and commercialisation in the
biodiesel sector. It's principal rival is
the Novaol Company, a subsidiary of
the Eridania Beghin-Say group. Big oil
companies, such as the French group,
TotalFinaElf, or the Spanish group,
Abengoa, are found in the ethanol
sector.
No precise figures exist on the number
of jobs resulting from European invest-
ments in biofuel. But ratios can used in
these sectors to put forward estima-
tions. In this way, it is evaluated that



Solar  thermal  energy use in
Europe has been rev i ta l i zed.
EurObser v’ER takes s tock of
and rev iews development 
of  th is  sector  in  i ts  barometer
that  has jus t  been publ ished
in issue 143 of  Systèmes
Sola i res rev iew.

MORE THAN TEN MILLION 
SQUARE METERS INSTALLED

Estimations collected for the year
2000 show that 1 046 140 m2 were
newly installed in the countries of the
European Union. This figure represents
a very good result, since it is 246 630 m2

better than market volume for the
year 1999 (799 510 m2) and it repre-
sents twice the volumes put into activ-
ity in 1993 or 1994 (respectively 
500 000 and 520 000 m2). Even more

1 - Surface area installed annu-

ally in 1999 and 2000 (in m2)

2000

2001

2002

2004

2005

2006

2007

2008

2009

2010 

2003

4,8 
5  

3,4

2,5

2

1

3,75

17 MILLIONS 
TONS 

 WHITE PAPER

11,7 MILLIONS 
TONS 

CURRENT TREND

THE 2001 THERMAL
SOLAR BAROMETER

2 - Comparison:

current trend vs.

White Paper targets
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symbolically, Europe has moved ahead
and crossed the benchmark of one mil-
lion m2 being installed in one year. On
the French side, with a volume of 
29 170 m2 in 2000, the national mar-
ket is beginning to feel the first effects
of the Hélios 2006 programme.
Nonetheless, results are still far from
the initial target of 10 000 water
heaters a year.

AN INDUSTRY THAT’S GETTING
STRUCTURED

It can be estimated that the European
thermal solar industry generates an
annual activity located at between
750 and 800 million euros (between
4.9 and 5.3 billion French francs). In
terms of jobs and employment, there
are an estimated 13 080 persons
working directly in construction of
thermal solar captors. The following
table gives detailed data concerning
the activity of seven European thermal
solar manufacturers. These firms are
all the leaders in their respective 

1999           2000

Germany 420 000 615 000

Austria 158 070 170 000

Greece 60 000 60 000 

Italy 45 000 50 000

Others 
European
countries 116 440 151 140

Total 799 510 1 046 140

EurObserv’ER 2001

approximately 6 840 persons are
working full-time in the biofuel sector
(including both agricultural jobs as
well as those linked to the process of
transforming the plants into biofuel) in
the case of France.

11.7 MILLION TONS BY 2010 

The trend set by future projects makes
it possible to situate European produc-
tion for all types of biofuels in the
neighbourhood of 4.8 million tons in
2003. Current efforts today are there-
fore relatively in phase with European
Union objectives. On the other hand,
by the year 2010 a simple projection
of the present rate shows that the
ambition of reaching a 7% share of
consumption represented by renew-
able origin fuel in Europe will not be
met (11.7 million tons vs. 17 million
tons).

>

>

EurObserv’ER 2001
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Firms Countries              Production Number of           Turnover
(in m2) employees          (in million 

of euro)

Ikarus Germany 150 000 90 20.4

Sunstrip AB Sweden 90 000 15 2.8

Arcon Denmark 50 000 25 4.0

Batec Denmark 10 300 17 -

ESE Belgium 30 000 16 2.5

Giordano France 40 000 40 10.2

Clipsol France 3 000 30 2.0

GREENone TEC Austria 100 000 108 11.0

Gasokol Austria 20 000 25 2.2

2003

2010

2000

CURRENT TREND
80 MILLION 

WHITE PAPER
100 MILLION 

19 MILLION

Af ter  1999,  which was an
espec ia l ly  prosperous year  for
wind power,  the year  2000 was
duty bound to keep on th is
course.  As a resul t :  wi th 
22.3% growth and 3 031 MW
supplementar y ins ta l led capa -
c i ty,  th is  chal lenge was
successfu l ly  met .  EurObser v’ER
presents  the sector ’s  current
s tate of  development in  i ts
barometer,  which is  publ ished
in issue 141 of  Systèmes
Sola i res  rev iew.

THE ENERGY HOLDS ON 
TO ITS PLACE

In 2000, wind energy held on to its
first place position in the world as the
leading renewable energy source in
terms of growth. The figures show a 

THE 2001 WIND
ENERGY BAROMETER

countries. It shows that it terms of
size, the average company employs
about twenty persons and has an
annual turnover which is situated in
the neighbourhood of 2.5 to 3 million
euros.

CURRENT TREND AND FUTURE
OBJECTIVES

Development forecasts for the thermal
solar sector remain good for the years
to come. Taking the efforts made by
each country into consideration, Euro-
pean installed capacity in terms of cap-
tors should reach 80 million m2 in
2010. Nevertheless, this total figure is

2 - Main European solar thermal builders (figures for 2000)

below the European Union objective
that targets reaching 100 million m2 of
installed captors. On the other hand,
forecasts for the year 2003 are better,
because the current trend leads us to
believe that European capacity shall 
be situated in the neighbourhood of
19 million m2 vs. the objective of 
15 million m2 for the European "Cam-
paign for Take Off".

3 - Comparison of current

trend with European

Union objectives 

(in thousands of m2)

Area 1999              2000           Growth          Growth
1999/2000          in %

European Union 9 392 12 611 3 219 34.0

Rest of Europe 51 62 11 10.7

Total Europe 9 443 12 673 3 230 34.0

United States 2 492 2 568 76 3.0

Canada 127 140 13 10.2

Mexico 3 5 2 66.7

Total North America 2 622 2 713 91 3.5

India 1 095 1 150 55 5.0

China 40 000 40 10,2

Others Asian countries 78 164 86 102.0

Total Asia 1 355 1 616 261 19.3

Rest of the world 171 301 130 76.0

Total world 13 591 17 241 3 650 26.8

1 - Wind power installed in the world at the end of 2000 (in MW)

EurObserv’ER 2001

>

>

EurObserv’ER 2001

EurObserv’ER 2001



3 650 MW supplementary installed
capacity, raising the world total to
17 241 MW. The European Union
remains the locomotive with respect
to wind power, with an additional
3 219 MW installed during the year
2000, reaching a total capacity of
12 611 MW (i.e. 72% of worldwide
installed capacity). Asia is developing
its sector more slowly, but is showing
a nearly 20% increase). On the other
hand, results from the United States
are disappointing, with only an addi-
tional 76 MW. The explanation for
this is simple: the tax credits granted
to favour wind power development in
the United States paused momentarily
from January to June 2000.

A FAST GROWING INDUSTRY

As far as the industrialists are con-
cerned, the results are logically the
same as those of the market. The
amounts of power sold were well
higher than those of 1998, and the
Spanish actors are taking on increasing
importance. The Danish continue to
be leaders, even if their domination is
not as blatant as in the past. On the
other hand, they’ve kept their top
position as leading exporter.

22 000 JOBS IN EUROPE

Economically speaking, in 1999, it is
estimated that turnover generated by
all of the industrial sector pertaining
to wind generator construction was in
the neighbourhood of 2.7 billion
euros. Employment represents an
important part of this sector. The
EWEA (European Wind Energy Associ-
ation) estimates that there are cur-
rently more than 22 000 persons
working in this sector throughout
Europe.

UPWARDLY REVISED AMBITIONS

The European Union is going to have
to revise its ambitions upwards. The
European Commission target of 
10 000 MW installed capacity in 2003
was already passed in 2000 with an
installed wind power capacity of 
12 611 MW. For 2010, the Danish
consulting firm, BTM Consult, is fore-
casting a total capacity situated in the
neighbourhood of 85 000 MW versus
the target of 40 000 MW as foreseen
in the European Commission White
Paper.
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EurObserv’ER is a consortium made of four European organisations devoted to the promotion 
of renewable energies within the European Union. These four organisations are:
• Observ’ER, the Observatory of Renewable Energies (Paris);
• Eurec Agency, the European association of renewable energy research centers (Brussels);
• Eufores, European forum for renewable energy sources (Brussels);
• O.Ö. Energiesparverband (Linz, Autriche).
The EurObserv’ER barometer consists in regular publication in the European press of indicators 
reflecting the current dynamism of renewable energy sectors (solar, wind, hydraulic, geothermal 
and biomass) worlwide and within the European Union.
The EurObserv’ER barometer may be downloated in PDF format at the following addresses:
www.observ-er.org - www.agores.org - www.eurec.be

10 000

9 000

1999

1998

2003

2010

8 000

21 612

WHITE PAPER
40 000  

2010 
CURENT TREND
85 000  

2 - Top 10 manufacturers in 1999

EurObserv’ER 2001

Firm Nationality             MW sold in 1999         Market share in 1999

NEG Micon Danish 761 19.4%

Vestas Danish 652 16.6%

Gamesa Spanish 494 12.6%

Enercon German 488 12.5%

Enron (Zond/Tacke) American 360 9.2%

Bonus Danish 338 8.6%

Nordex Danish/German 306 7.8%

Made Spanish 218 5.6%

Ecotecnia Spanish 59 1.5%

Dewind German 58 1.5%

3 - Comparison of the current trend with the goals in the White Paper

*

>

EurObserv’ER 2001



FRENCH ARCHITECT AND JOUR-

NALIST, LIVING IN GERMANY,

DOMINIQUE GAUZIN-MÜLLER

WORKS WITH SEVERAL 

EUROPEAN JOURNALS AND

PUBLISHERS. A WOODEN

ARCHITECTURE AND ECOLOGY

ENTHUSIAST, SHE IS THE

AUTHOR OF SEVERAL BOOKS

ON THESE QUESTIONS. SHE DIS-

CUSSES THE CURRENT STATE OF

DEVELOPMENT OF ECOLOGICAL

ARCHITECTURE IN EUROPE.

REJ: Is ecological architecture an approach now accepted
within the profession?

Dominique Gauzin-Müller: In several European countries
the need to approach architecture in an environmentally-
friendly manner has been obvious for a long time. The
procedure is empirical in Germany and Austria. In Great
Britain, the Netherlands, Switzerland and Finland it is
based on an assessment method leading to the award of a
label. They use the expression “green building”. In
France, we are to some extent between the two trends.
Ecological architecture is struggling to make its mark and
the application of the principles of sustainable
development results in an approach that is still relatively
theoretical, referred to as “Haute qualité environnemen-
tale” (high environmental quality). This “HQE” is not a

label, but rather a set of
recommendations con-
cerning the integration
of buildings into their
environment, the choice
of materials and
construction processes
and the comfort of the
users, etc.

Is it a major trend for the
future, or a movement
fated to remain a pioneer?

The application of the
principles of sustainable
development to architec-
ture, and also to urban
planning, is an inevi-
table change. To ensure
the future of coming
generations in the indus-
trialized countries and in
the developing world, 
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“It is time to put
ideas into practice”

E C O L O G I C A L  A R C H I T E C T U R E

>

An IHS (integrated home systems)
house, near the city of Tours (France). 

Architect: Barrier. 
Strong points: choice of materials
(wood and metal), visual comfort

(natural lighting), energy
management (insulation, low emission

and high transmission windows). 

Polyvalent hall in Schorndorf 
(Germany). 
Architects: Beyer-Weitbrecht-Woltz. 
Strong points: integration with the
site (a volume brings to mind that 
of the neighbouring barns), choice
of materials (local wood and metal).



it is essential to conserve natural resources, limit the
volume of waste and reduce emissions of greenhouse
gases, in particular CO2. These three objectives concern
the construction sector directly. The environmental
approach is nothing new. It is based on time-honoured
construction traditions. These principles, neglected during
the rise of the industrial society, were rediscovered after
the first oil crisis, in the early 1970s. A few pioneers at that
time built “bioclimatic” buildings using solar power, par-
ticularly individual dwellings. Today, in certain countries,
ecology is already 
a growth vector which attracts political and industrial
decision-makers. Germany, for example, is investing
massively in wind power, solar heating, solar panels and
technologies related to green roofs and rainwater recovery.
All these sectors offer prospects of economic growth and
job creation.

Is there a contradiction between cost optimization and 
environmentally-friendly construction?

Absolutely not, especially if the calculation is made over
the long term, including running costs as well as the capi-
tal budget. Experience shows that ecological buildings,
which require 3 to 5% additional capital costs, show a
return on the extra investment over ten to twenty years
through a significantly lower operating budget (utilities
and maintenance). These additional costs are explained
by the use of renewable materials, the improved heat
insulation and draughtproofing, the low-emissivity, high-
transmission double glazing, the energy - and water-
saving appliances, etc. These investments can be partially
offset by careful choice of location, orientation and glazed
surfaces, by compact design reducing heat loss and by
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A EUROPEAN
PANORAMA

« This is a book that will
make a mark »,
is the judgement of a
French architect who has
extensive knowledge of
Haute qualité
environnementale (high
environmental quality).
L’architecture écolo-
gique, by Dominique
Gauzin-Müller, is a valu-
able general survey of
European practices in the
field. It reviews the
stakes and the prospects
of the approach, the
question of urban plan-
ning, of architecture,
examines 23 examples in
nine European countries
and gives a detailed
description of the French
“Haute qualité environ-
nementale” concept.
This work, which will be
of interest to owners,
urban planners,
architects, design
offices, etc., also gener-
ates a minor event in the
world of technical pub-
lishing, since it has a
print run of 10 000
copies, first in French,
then in German 
(Nachhaltigkeit in
Architektur und Städte-
bau. Entwurf, Konstruk-
tion, Beispiele)
and English (Sustainable
Architecture and Urba-
nism. Design, Construc-
tion, Examples).
Available in French from
the beginning of Novem-
ber. Approximately 400
illustrations. 
The English and German
(Birkhäuser Verlag, Basel,
www.birkhauser.ch) 
versions will be
published in 2002.

>

Entry hall of the Chamber of 
Commerce of Stuttgart (Germany).
Architects: Kauffmann, 
Theilig and Partner. 
Strong points: choice of materials
(wood by-products, structural 
optimisation), visual comfort 
(natural lighting), energy manage-
ment (glass roof with integrated
natural ventilation, protection of
windows against overheating)

« Today, ecology 
is a grow vector
which attracts poli-
tical and industrial 
decision-makers »



rainwater recovery. Opti-
mization of the quanti-
ties of materials used
and prefabrication to
reduce construction
time, nuisance and
waste can also help. In
Stuttgart, all educational
and sports buildings
constructed over the last
ten years have insulation
increased by 25% 
compared with the regu-
lations, which are
already more restrictive
than in countries like
France. The savings gen-
erated on heating costs
are estimated at 30% per
year. Extensive use is
made of wood in the
structure, cladding and
interior fittings of most
of these facilities. It is a
sound, renewable, recy-

clable but also economical material, needing little upkeep
when it is employed correctly. Such arguments run
counter to much received wisdom, but they are based on
long experience.

The ecological approach seems to restrict the creativity of
architecture by the constraints it imposes. Is this inevitable?

The environmental approach calls many practices into
question, in all the professions involved in construction,
from the political decision-maker to the contractors via
the architects, the specialist engineers and the inspection
agencies. During the present pioneering phase, it
demands a non-negligible investment of time and money
by all these parties. But beyond these constraints, this

generous approach also
has a formidable
creative potential, for
example through the
pooling of competencies
early in projects. It is
also enriched by user
participation, indispens-
able for rapid changes in
behaviour and for estab-
lishing ecological
reflexes painlessly. Many
projects over the last ten
years in Europe have
proven that environmen-
tally-friendly buildings
can be realised in all
types of programme
without abandoning
contemporary architec-
ture. The European
Commission is now
working on a directive
that will impose
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L’architecture écologique, 
29 exemples concrets
Editions du Moniteur, Paris,
tél. : + 33 1 40 13 33 72,
www.editionsdumoniteur.com
2001, 280 p., 59 euros.
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The Génoscope in Lanaud (France). 
Architects: Nouvel and Boucher.
Strong points: choice of materials
(local wood). 

The Merle Bridge (France). 
Architect: Hervé David.
Engineer: Jean-Louis Michotey.
Strong points: integration with
the site, choice of materials
(local wood). 



energy-efficiency requirements in
buildings. 

As an architect, what is your 
assessment of this regulatory trend?

It is not new, since it started in the
1970s. The reinforcement of the
heat regulations is indispensable in
order to prevent energy wastage in
building heating, ventilation and
lighting. The sources of savings are
very substantial. The heating con-
sumption of a dwelling built before
the 1970s is about 250 kilowatt-
hours per square metre (kWh/m2)
each year. The German regulations
introduced in 2001 impose an upper
limit of 65 kWh/m2/year. In build-
ings with the “passive dwelling”
label, about 1 000 dwellings in 
Germany and several hundred in
the other countries of Europe, the
consumption must be less than 
15 kWh/m2/year, almost five-fold
lower again! The new French heat
regulations, RT 2000, although their
targets are more modest, should
make the situation change rapidly.
They have the advantage of 
stipulating reference values while
leaving the choice of technical 
solutions up to the designers.

You know the different European
approaches in this field well.
Between the theoretical French
approach and German pragmatism,
where does your choice lie?

Like an increasing number of pro-
fessionals, I have made the only
reasonable choice: that of common
sense. I do not dispute the need for
a theoretical basis such as the
French HQE approach, but I think
that it is high time that all those
involved in construction started
putting the ideas into practice. It is
possible to obtain results quickly
by implementing the environmen-
tal approach together and empiri-
cally, by successive approximations.
To save time, it would be wise to
profit from the experiences of the
most advanced countries in eastern
and northern Europe, which have a
five-to-ten year lead over the oth-
ers. It would also be essential to
facilitate the use of processes,
materials and appliances that have
been proven elsewhere in the
countries where they do not yet
have the indispensable technical
approvals. *

44 RENEWABLE ENERGY JOURNAL N°11

Re
ne

w
ab

le
En

er
gy

Jo
ur

na
l

T
A

R
G

E
T

I
N

G
 

1
2

%
 

I
N

 
E

U
R

O
P

E
 

2
0

1
0

 

>

BECOME A SUBSCRIBER! SHOULD YOU WISH 

TO RECEIVE RENEWABLE ENERGY JOURNAL 

ON A REGULAR BASIS (FREE OF CHARGE), 

PLEASE FILL IN THIS ORDER FORM 

AND SEND IT TO: SYSTÈMES SOLAIRES

146, RUE DE L’UNIVERSITÉ - F 75007 PARIS 

NAME.......................................

COMPANY...................................

............................................

ADDRESS....................................

............................................

............................................

............................................

............................................

............................................





How to become 
a "renewable energy
partner" ?

T
he "Renewable energy part-
nership" is a scheme commit-
ted to involving public and
private actors in the
"Campaign for Take-Off" 

for renewable energies. This partnership
is an expression of a voluntary commit-
ment which contributes significantly
towards the objectives of the Campaign
for Take-Off (CTO) for renewables laun-
ched at the initiative of the European
Commission. The aim of the RE partner-
ship is to bring together, under a com-
mon banner, all the programmes,
initiatives and actions undertaken in the
renewable energy sector. In principle,
every institution, company or organisa-
tion, both public and private, planning
to contribute to the Campaign should
have the possibility of joining the Part-
nership. Administrative procedures and
guidelines should be such as to allow a
wide membership of serious contributors
to the Campaign.
For example, the Italian province of
Chieti (see p. 7) has participated in the
CTO by mobilizing the 104 municipali-
ties of its territory, together with many
industrial companies and institutions.
Also worth mentioning are the German
solar thermal promotion campaign
“Solar na klär” (see REJ 10) or the
“Soltherm European Initiative”, the aim
of which is the promotion and spread of
solar heating in the European Union.
The European Commission hopes that
200 partnerships will be signed by
2003, the year the CTO ends. So far
55 partnerships have been signed, in
13 of the 15 countries of the European
Union (only Ireland and Portugal are
missing). Some are regional in scope
(Chieti, Växjö, Barcelona, etc.); most
cover rural areas and focus on the use of
biomass or wind energy. As yet company
commitments have been half-hearted,
and projects intended for countries loca-
ted outside the European Union have
appeared. 
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CAMPAIGN FOR TAKE-OFF AWARDS, YEAR TWO

In order to help reach the objective of 12% for the contribution of
renewable energy sources to the European Union’s gross internal energy 

consumption by 2010, a "Campaign for Take-Off " (CTO) was launched in July
1999 for a period of four years. This campaign includes the "CTO Awards",
the best partnerships awards, organised by Observ’ER (France), on behalf
of the European Commission, Directorate General Energy and Transport
(DG Tren). This competition, open to all partners, has awarded 7 prizes

this year for its second edition:
> One prize for the best partnership
from all categories
> One prize for the best industrial
partnership 
> One prize for the best national
scope partnership
> One prize for the best regional
scope partnership
> Three prizes awarded to 100
communities. 

Within this “100 communities“
category, prizes have been awarded for
three different entry classifications: 
> City or town based communities 
> Rural communities 
> Geographically isolated communities.

Within the above categories, the jury
has evaluated and nominated the can-
didates in terms of their outstanding
contribution to one or more key sectors
of the CTO. The awards ceremony has
been held in the Palais d'Egmont, in
Brussels, on 5th December. The results
of the second edition are presented on
the left.

For further information
About the CTO:
DG Tren official web site:
www.europa.eu.int/comm/
dgs/energy_transport/index_fr.htm
About the CTO awards:
Observ’ER
Tel.: +33 1 44 18 00 80
Fax: +33 1 44 18 00 36
Contact: Loïc A. Blanchard 
E-mail: observ.er@wanadoo.fr
www.observ-er.org

"CTO AWARD” WINNERS, YEAR 2001

BEST NATIONAL RENEWABLE ENERGY

PARTNERSHIP

SOLAR NA KLAR: A NATIONAL

PROMOTION CAMPAIGN FOR SOLAR 

COLLECTORS

BAUM (GERMAN ENVIRONMENTAL 

MANAGEMENT ASSOCIATION), GERMANY

BEST REGIONAL RENEWABLE ENERGY

PARTNERSHIP

CRETE: LARGE-SCALE DEPLOYMENT OF

RENEWABLE ENERGY SOURCES IN CRETE

HELLENIC REPUBLIC / REGION OF CRETE,

GREECE

BEST INDUSTRIAL RENEWABLE ENERGY

PARTNERSHIP

BP SOLAR: PLUG IN THE SUN

BP/ BP SOLAR, UNITED KINGDOM / SPAIN

100 COMMUNITIES FOR 100% RENEWABLE

ENERGY: GEOGRAPHICALLY ISOLATED

AERO: A RENEWABLE ENERGY ISLAND

VE- ORGANISATION AERO AEROSKOEBING

KOMMUNE, DENMARK

100 COMMUNITIES FOR 100% RENEWABLE

ENERGY: RURAL 

KRISTIANSTAD FOSSIL FUEL FREE

PROGRAMME 

MUNICIPALITY OF KRISTIANSTAD, SWEDEN

100 COMMUNITIES: CITY- OR TOWN-BASED 

BARCELONA: RENOVABLE 2004

CITY COUNCIL OF BARCELONA, SPAIN

SPECIAL PRIZE OF THE JURY REWARDING

EUROPEAN COOPERATION WITH 

DEVELOPING COUNTRIES

FONDEM : RENEWABLE ENERGIES FOR 

SUSTAINABLE DEVELOPMENT IN DEVELO-

PING COUNTRIES,

FONDATION ENERGIES POUR LE MONDE,

FRANCE
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The CTO 55 partners 
(updated October 2001)

Germany: Lüchow Dannenberg to RES,

Furth - A place in the sun, REN

Programme, Solar-na-klär - a national pro-

motion campaign for solar collectors,

Fürstenfeldbrucker Energiewende,

Soltherm Europe Initiative.

Austria: Soltherm Europe Initiative,

"Energy 21" - The Energy Action Plan of

the Upper Austria.

Belgium: Plug in the Sun.

Denmark: Samsö - the Danish renewable

energy island, Waste for Energy Nett - Bio-

gas from Waste and Agriculture, Aero - A

Renewable Energy Island, Soltherm Europe

Initiative.

Spain: Prosol, Abengoa, Bioethanol

programme, Barcelona renovable 3004,

Idae/ERDF program, Tenerife RES programm,

Ecija Ciudad del Sol, El Hierro Island - Bios-

phere Reserve - 100% RES supply, Soltherm

Europe Initiative, Resuelva - Energías

renovables en la provincia de Huelva.

Finland: National competition, Biomass

heating entrepreneur of the year 2000.

France : Réalisation d'installations solaires

sur différents établissements hôteliers en

Europe, Campagne pour le décollage des

sources d'énergie renouvelables,

Renewable energies for sustainable devel-

opment in developping countries, Develop-

ment and dissemination of Solar Energy

Systems for villages in the Himalayan

Region of India, Towards Islands 100% RES.

Greece: Renewable energy park for the

island of Corfu, Renewable Energy Sources

Plan for Crete.

Italy: Renewable Energies for Bologna,

comune solarizzato, Green energy from the

heart of the Earth, Diffusion Campaign 

of the Solar Thermal Systems with Natural

gas back-up in Palermo, Chieti 104 -

Renewable Energetic Source.

Netherlands: international trade fair 

Sustain 2001, Soltherm Europe Initiative.

United Kingdom: Sustainable Energy Action

in Powys, Soltherm Europe Initiative.

Sweden: Malmö Western harbour, Växjö

fossil fuel free, The Municipality of

Gotland : a renewable energy island in the

Baltic Sea, Lund - Aiming for a renewable

energy, Kristianstad - Fossil fuel free

programme, Säffle - A municipality  with

minimized use of fossile fuels, Fossil fuel

free Uppsala, Overtornea - 100 Communi-

ties with Renewable Energy, The challeng-

ing communities.
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RES-E % 1997 RES-E % 2010 RES-E % 1997 RES-E % 2010
without large without large

hydroelectricity hydroelectricity 

Austria 72.7 78.1 10.7 21.1

Belgium 1.1 6.0 0.9 5.8

Denmark 8.7 29.0 8.7 29.0

Finland 24.7 35.0 10.4 21.7

France 15.0 21.0 2.2 8.9

Germany 4.5 12.5 2.4 10.3

Greece 8.6 20.1 0.4 14.5

Ireland 3.6 13.2 1.1 11.7

Italy 16.0 25.0 4.5 14.9

Luxemburg 2.1 5.7 2.1 5.7

Netherlands 3.5 12.0 3.5 12.0

Portugal 38.5 45.6 4.8 21.5

Spain 19.9 29.4 3.6 17.5

Sweden 49.1 60.0 5.1 15.7

United Kingdom 1.7 10.0 0.9 9.3

European Union 13.9% 22.1% 3.2% 12.5%

National targets for renewable energy sources electricity (RES-E)

The “green electricity” directive: a summary

T
he “green electricity” directive, as it is known in renewable energy

circles, has been hailed as a considerable breakthrough in the fight

against climate change. It was approved by the European Parliament

last July, and received final approval on 7 September. It is worth summarizing

the main points of this first major European text in favour of the development

of renewable energies, if only because the quality of its final version was not

guaranteed before the very last arbitrations: 

- Renewable energy sources must account for 22.1% of the total electricity

production of the European Union by 2010. 

- The national targets summarized in the table below are indicative, but 

“if necessary” the European Commission will be able to submit mandatory

targets to the countries in the case where national efforts would be

insufficient to attain the final proportion of 22.1% within the deadline.

- Each member state is left free to set up a system of aid for the development

of green electricity. The Commission will, by 2005, be able to propose com-

munity harmonization, including a seven year transition phase for the states. 

- Grid access for green electricity is considered as a priority and must not be

obstructed. 

- Of the electricity generated by incineration of household waste, only that

obtained from the biodegradable fraction is considered as “renewable”. 

Directive: and
now, biofuels

The European Commission

recently published its white paper

on transport. To encourage the

use of biofuels, Brussels plans to

submit a directive, which could

be approved in 2002, for examina-

tion by the ministers, along with

a package of fiscal incentives. 

The directive on biofuels has now

entered its negotiation phase. The

proposal drafted by the European

Commission was submitted to the

European Union ministers in

October. This text, used as a basis

for the negotiations, states that

the member countries will have to

reserve part of their domestic

market for biofuels: by 2010, their

market share must be 5.75%,

increasing by 0.75% per year to

reach that level. The biofuels may

be burned pure or in mixtures. 

The Commission also suggests

that by 2009 these green fuels

should be included at a statutory

minimum level of 1% in all fuels

sold in the European Union—

petrol and diesel fuel. This level

would rise to 1.75% by 2010. 

The text leaves it up to the mem-

ber states to take the necessary

measures to attain these targets. 




