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COVER: A EUROPEAN VICTORY! AT THE WORLD SOLAR CHALLENGE

THAT TOOK PLACE FROM 19 TO 22 OCTOBER IN AUSTRALIA, 

THE DUTCH SOLAR CAR, “NUNA II", COVERED THE 3 010 KM DISTANCE

BETWEEN DARWIN AND ADELAIDE IN 31 HOURS AND 5 MINUTES, 

SETTING A NEW SPEED RECORD.

25on the road 
to intelligent energy

*

S
ince its creation, Renewable Energy Journal has helped you to discover
the progress made by renewable energies in Europe via exemplary

realisations. This editorial voyage has taken us from one country to 
another, accompanied by the most talented actors, and always with the
same purpose in mind: to discover the places, the cities, the business
firms and the people who are all working hard towards the objective of
the year 2010, that of bringing the renewable energy share of Europe’s
energy mix up to 12%. 
And where exactly do we stand now, at the end of 2003, in terms of this
objective? Precisely at the conclusion of the Campaign for Take-Off that
was first launched in 1999, and that’s made it possible for almost all the
renewable energy sectors to take a great leap forward. The rest of this
voyage will now take place in the context of the “Intelligent Energy for
Europe” Program, with a new four-year campaign going from 2004 
to 2007. The program kick-off will be in January, during the “Intelligent
Policy Options” Conference organised in Berlin. Of course we’ll be there
for all the new voyages yet to come, and we’ll be monitoring all the
events and new episodes in the realm of wind, water, sun, wood and earth
for you in an expanded Europe that will be counting 10 new members.

ALAIN LIÉBARD, PUBLISHING EDITOR
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THE CAMPAIGN FOR

TAKE-OFF CONCLUDES

AT THE END OF 2003
AND THE MOMENT TO

ASSESS ITS RESULTS HAS

COME! WHILE SOME

RESULTS HAVEN’T REALLY

STUCK TO THE

OBJECTIVES SET IN

1999, OTHERS HAVE

SURPASSED THEM, AND

ONE THING IS SURE:
EUROPEAN ACTORS

HAVE JOINED FORCES

AND TAKEN ACTION IN

FAVOUR OF RENEWABLE

ENERGIES. THE NEXT

STAGE SHOULD

ENDEAVOUR TO LARGELY

HEIGHTEN PUBLIC

AWARENESS, INCLUDING

IN TERMS OF ENERGY

SAVINGS.

In November 1997, by means of its “Energy
for the future: renewable energy sources”

White Paper, the European Commission
asked that a challenge be taken up: to raise
the level of renewable energies penetration
in the overall gross energy consumption mix
from 5% to 12% by the year 2010. Both a
strategy and a plan of action were proposed
to achieve this. The Campaign for Take-Off
(CTO) was introduced as one of its essential
structures. During the year 1998, the idea of
this kind of campaign was approved by the
European Union organs. Officially launched
in May 1999, the CTO ran until the end of
2003, aiming for a list of targets given in pre-
cise figures (read boxed text). 
Strictly speaking, the CTO isn’t a European
Community program since it had no funds to
attribute, but is rather a long operation of
communication and heightening of public
awareness. The investment needed to reach
its objectives was initially estimated at 
30 billion euros, including one billion coming
from European Union programs, six billion
from the authorities in the member States,
and the rest - 23 billion euros, i.e. nearly
80% of the total -, supplied by the private
sector. Summed up in an overall way below,
by extrapolating the trends measured at the
end of 2002, the appraisal by target provides
an unsurprising conclusion: certain objec-
tives have been reached, sometimes by far,
while others won’t be reached until the next
few years (see Barometers on page 42 for
detailed comments). « Long term dynamics
with more qualitative than quantitative
results should also be taken into considera-
tion », the DGTren explained. « For example,
where long decision-making processes precede

the start of municipal programs, and long bud-
getary votes which are almost no longer called
into question when governing political parties
change. Heightened awareness of renewable
energies now crosses all party lines. »

Strong growth for wind power 
and solar energy

Naturally, there is great satisfaction in seeing
the tremendous development of wind power,
whose growth rates represent a record in the
field of energy. At the end of 2003, installed
European Union capacity will almost triple
the target shown by the CTO, « which was
nevertheless considered as a very bold chal-
lenge », as the DGTren reminds us. Three
countries hold the place of honour for their
very noteworthy efforts in the wind power
sector: Germany, Denmark and Spain.
Among other things, the impact of the
“green electricity” directive adopted in 2001
can be cited in this advance (see p. 31). 
Total solar collector surface is in conformity
with the proposed objective. This good news
should be attributed to a new boost given to
the sector that was ensured in Europe by
two countries - Austria and Germany -, and,
to a lesser degree, by Greece. The same
remark can be made for the photovoltaic
sector, a field where some 25% will be lack-
ing from the objective (expressed in
installed MWp). Take-off has been recorded
with very high growth rates:  an approxi-
mate average annual rate of 50% since 2000.
But this advance is, once again, mainly
attributed to Germany. The purchase price
of photovoltaic electricity, like that for wind
power, is a decisive parameter for take-off,
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CAMPAIGN FOR 
TAKE-OFF OBJECTIVES 
FOR THE END OF 2003

• 1 million photovoltaic systems

• 15 million square meters of solar collectors

• 10 000 (MWe) generated by wind

turbines

• 10 000 thermal megawatts (MWth) 

generated by cogeneration installations 

from biomass

• 1 million homes heated by biomass

• 1 000 electric megawatts (MWe) generated

by biogas installations

• 5 million tons de liquid biofuels consumed

annually

• 100 communities targeting an energy 

supply that is entirely covered by renewable

energy sources.

For the results, see the Eurobarometer p.42.

and policies continue to be very
disparate in the European
Union in this field.

Biomass is running behind

On the other hand, the bio-
mass sector is very much
behind the stated objectives,
and the sought for take-off
hasn’t really happened as yet. 
It should be mentioned that the
European directives likely to promote the
use of biomass have been adopted only
recently (see p. 35). The development of this
energy source, whose accessible deposit
today is the most widely distributed of all
the renewable energies, is one of the priority
issues of the years to come. The DGTren esti-
mates that the strategy in this field needs to
be refined, marking a preference for the sup-
port of new technologies (biogas, biofuels)
rather than for certain traditional and not
very efficient uses, in particular in the field
of wood energy: « Applications intended for
heating will be especially backed up, but
exemplary experiences will have to be val-
orised. In the 1980s, particularly in the case
of the solar thermal sector, we saw that par-
tial successes were wrongly considered as
failures. » 
The club of communities targeting 100%
renewable energy supplies: more qualitative
than quantitative, where the objective,
which depends on acceptance of the subjec-
tive notion of “community”, consisted more
in identifying the groups of actors showing
exemplary determination and in popularising
the idea that “total renewable supply” is
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not just a utopia on the local scale. The
most significant examples are to the credit of
islands (in Scandinavia and Spain) and Ger-
man cities. 

Competing leaders among partnerships

The CTO’s showcase is an annual competi-
tion: the CTO Awards, which reward the best
practices in terms of renewable energies and
which are divided up into six categories (see
examples on the left). In this way, the CTO
rewarded about twenty leading actions in
three years time (the fourth CTO award cere-
mony will take place in Berlin in January).
During these three years, it also attributed
the title of “CTO Partner” to European actors
– territorial authorities, national or regional
administrations, business firms, associa-
tions, networks, etc. -, distinguished for
their commitments in favour of renewable
energies, as well as for the support of CTO
objectives. In this way, nearly 300 initiatives
were spotted since 1999, giving rise to the
official signing of approximately 120 part-
nerships.

Highlighting deserving actors serves as an
incentive. In detail, it can be noted that the
partners that are most receptive to the CTO
approach are located in Scandinavia, Germany
and Spain, which ensues in part from a more
marked national interest for renewable ener-
gies. For the most part, they come from the
public sphere. The cities, in particular, are
the most present by far in the club of “part-
ners”. « An observed constant », discloses
the DGTren: « is that the biggest success sto-
ries are those accompanied by a significant
impact on local development, such as the
reconversion of metallurgy for manufactur-
ing turbines in Navarre, the installation of a
photovoltaic module manufacturing plant
near the 1 MWp photovoltaic roof of the Herne
Institute in Germany, or the dynamism of

«...Nearly 300 initia-
tives were spotted
since 1999, giving rise
to the official signing 
of approximately 
120 partnerships.»

THE BEST 
CTO PARTNERSHIPS
If the European Commission criteria are put to the forefront, i.e. only small

scale public financing, a considerable capacity for replication and communi-

cation, the participation of numerous actors, the ability to overcome the

obstacles classically encountered by renewable energies as well as the 

presence of concrete results in terms of production, a dozen ”CTO Partners”

stand out in Europe*. 

AT THE REGIONAL LEVEL

- The Land of Upper Austria (Austria, CTO Award 2002, see p. 9)

- The Andalusia Junta (Spain, CTO Award 2000): in 1993, the region set up 

a low interest-rate loan program to make it easier to install solar energy systems.

BIG CITIES

- Barcelona (Spain, CTO Award 2001, see p. 34)

- Munich (Germany, CTO Award 2002): in the lineage of a policy born at

the end of the 1980s, the municipality has undertaken very important

efforts to save energy and reduce its carbon dioxide emissions, which should

decrease by 30% in 2005 and 50% in 2010 in terms of 1991 reference levels.

- Malmö (Sweden, CTO Award 2000): on the occasion of the restoration

and rehabilitation of a harbour area, a model project saw the light with the

construction of a residential neighbourhood of 600 apartments with high

ecological quality requirements that are supplied at nearly 100% by 

renewable energies.  

MID-SIZED CITIES OR RURAL AREAS

- Kristiandstad (Sweden, CTO Award 2001): in 1004, the municipality

adopted a program targeting total elimination of fossil fuels use in its 

departments, in favour of biofuels. 

- Powys County (United Kingdom, CTO Award 2002): this county in Wales,

which already counts more than 100 MW installed wind turbines, is now

concentrating on developing renewable energy origin heating solutions,

based on biomass and solar energy in rural environment. 

- Ecopower (Belgium, CTO Award 2002): this cooperative-form financial

organisation, which counts some 500 members, is devoted to financing

renewable energy projects. In 2002, Ecopower made it possible to install

three wind turbines in the city of Eeklo. 

ISLANDS

- Crete (Greece, CTO Award 2001): the regional authorities have established

a program aimed at largely reducing the island's energy dependency by

banking on renewable energies on a large scale. 

- Samso (Denmark, CTO award 2000): the local power distribution company

has given itself 10 years to make a complete switchover to renewable energies.

INDUSTRIALISTS

- Abengoa (Spain, CTO Award 2000): see p. 32.

- BP Solar (Netherlands – United Kingdom, CTO Award 2001): this oil 

company has decided to show its commitment to renewable energies by

equipping the 28 000 stations service of its international network with 

photovoltaic panels by the year 2006. 

COMMUNICATION

Solar Na Klar (Germany, CTO Award 2001): this is a vast thermal solar

promotion campaign involving all the partners, especially self-employed 

heating specialists. It targets solidly and durably installing this sector 

in the German industrial landscape.

*the complete list with more details can be found on the following web site:
http://europa.eu.int/comm/energy/en/renewable/idae_site/catalog_text.html 
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biomass boiler manufacturers in Upper Aus-
tria. In the case of islands, like Samsö in
Denmark, the implication and involvement
of the population and the local economic
actors is a decisive factor. »

What actions after the CTO?

Even though there is still a distance that
needs to be covered to mobilise European
society in its whole (private sector, industria-
lists, NGOS, researchers...) on the White
Paper objectives, the CTO succeeded in mak-
ing most of the renewable sectors “take-off”,
and in bringing exemplary operations to the
forefront. 
And now, how should we prepare the
ground for 2010? The next stage - from 2004
to 2007 -, will consist of a new campaign,
intended for decision-makers and the Euro-
pean public to ensure promotion, not only of
renewable energies, but also of energy effi-
ciency, clean transport and international
cooperation. That’s to say the four fields in
which the “Intelligent Energy for Europe”
Program is deployed. In fact, the efforts
made today in the pen-
etration of renewable
energies are partially
erased by the increase
in demand for energy,
especially due to the
big problem constituted
by the steady growth of
hydrocarbon consump-
tion in transport. It’s
important that this
trend be rectified. 
This campaign will be
launched in Berlin on
19 January 2004 (see
boxed text on the left)
and will be endowed
with 4 million euros for two years. It will
supply a set of tools for its target public – per-
formance indicators, objectives, catalogues of
most successful experiences, exchange of
know-how, seminars and confe- rences, edu-
cational briefcases, various supports, etc. -, at
the local, regional, national and European 
levels. • P.P.
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From Berlin to Bonn 2004

A
n important conference, 
”Intelligent Policy Options”, 
will take place in Berlin from 

19 to 21 January 2004 on the future
of renewable energies in Europe. 
Organised by the European Commission,
in collaboration with the German
Ministry of the Environment, the
European Renewable Energy Council
(EREC), Nature Conservation and 
Nuclear Safety, and the European
Forum for Renewable Energy Sources
(EUFORES), it’s one of the five 
Continental conferences on the way to
the World Conference on Renewable
Energy that will be held in Bonn 
(1 to 4 June 2004). The Bonn
Conference, which should mark a key
step for the future, is the fruit of the
call launched at the beginning of 
September 2002 at the conclusion 
of the Johannesburg International
Summit Meeting on sustainable 
development by the German Chancellor,
Gerhard Schröder. At that time, 
negotiations for significantly boosting
development of renewable energies
had just failed, and the Germans
called for a coalition of voluntary
countries determined to reach this
goal with a meeting planned at the
Bonn Conference in June 2004.
Among other things, the Berlin 
”Intelligent Policy Options” Conference
wants to present an appraisal and
assessment of the DGTren Campaign
for Take-Off (CTO) in the form of a
publication, as well as proposing obje-
ctives for developing renewable ener-
gies in Europe for the year 2020. It
could be a question of raising the 
renewable share to between 20% and
25% of the European Union’s total
energy consumption. The conference
should also stress concrete means 
to achieve this.

The Berlin 2004 secretariat is being 
ensured by the European Renewable 
Energy Council (EREC). 
Tel: +32 2 546 19 33. 
E-mail: berlin2004@erec-renewables.org, 
(www.erec renewables.org/Berlin2004.htm)
as well as by the Directorate General for
Energy & Transport (DGTren) 
of the European Commission. 
Tel: +32 2 296 42 50. 
E-mail: tren-cto@cec.eu.int

«...The biggest
success stories are
those accompanied 
by a significant
impact on local 
development.»
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The dreamland
for energy
policies

Upper Austria

A 25% to 30% increase in the share of

renewable energies in total energy

consumption, a 33% decrease in con-

sumption of energy for heating new buildings

and a 64% decrease for renovated buildings, a

2% per year decrease in energy consumption in

industry, etc. The results of the energy policy

carried out by land of Upper Austria (1) from

1994 to 1999 are more than simply spectacu-

lar. For a population of 1.4 million inhabitants,

there are 13 200 modern boilers running on

waste wood, 580 000 square meters (m2) of

solar collectors (representing a mean of 0.36 m2

per inhabitant !), 14 wind farms (15.8 mega-

watts (MW), about fifty petajoules (PJ) of elec-

trical production resulting from small hydraulic

power plants, 43.8 megawatts (MW) of geo-

thermal capacity, 30 000 heat pumps, thirty or

so biogas power plants and some 450 small

photovoltaic installations connected to the

power grid (1.15 MW peak) — and all these

values increasing growing rapidly.

The list of initiatives favouring the control of

energy and renewable energies is exemplary. It

combines statutory initiatives such as legal

energy consumption thresholds for new build-

ings, subventions such as preferential purchase

prices for green electricity, low interest rate

loans for construction or renovation of build-

ings that use energy sparingly, assistance in

replacement of heating oil run boilers, informa-

tion campaigns and offers of advice and coun-

selling with an annual televised ceremony that

awards local and international prizes, with ini-

tiatives in the field of energy, subsidies for

schools, 10 000 free counselling sessions a year

performed by specialists for private individuals,

administrations and business firms, as well as

the “greening” of public administrations, the

economic stimulation of the sector by cre-

ation of a pool grouping together more than
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130 companies (in July 2003) benefit-

ing from common, shared services,

support for research & development

efforts, etc. 

AND FOR 2010?

Confident from this success, Upper

Austria has redoubled its ambitions

and, since 2000, has displayed its new

objectives for the year 2010 (the

“Energy 21 plan”), with production of

an additional 10 000 terajoules (TJ)

coming from renewable energies, dou-

bling of the surface area of solar col-

lectors, increase in the share of green

electricity by 8% (including 3% other than from

hydraulic power), which has already reached

70% of the land’s production (65% resulting

from hydroelectric power plants), as well as 

a 10% increase in energy efficiency, a 20%

decrease in energy consumed for heating build-

ings and water, the creation of 30 new compa-

nies working in the fields of renewable energies

and energy efficiency, and 1 500 new jobs 

(15 000 already exist in the sector). 

A programme that doesn’t seem to worry Rein-

hold Priewasser, Professor of Economics and

the Environment at the University of Linz, the

capital of Upper Austria, and who took part in

its preparation. « Doubling the surface of solar
collectors? The private individuals market is
already almost saturated, but there is still the
business company and collective buildings seg-
ment where potential is high. I even think that
we should exceed one million square meters of
collectors before 2010. At the level of energy
efficiency that we’ve now reached, it’s less
expensive today to invest in renewable ener-
gies. » Critical factors for success are going to

be the industry’s level of development — and

(1) At the border
of Bavaria 
and the Czech
Republic. 

THE LAND OF
UPPER AUSTRIA IS
DISPLAYING EXCEP-
TIONAL RESULTS IN
TERMS OF ENERGY
EFFICIENCY AND
THE PENETRATION
OF RENEWABLE
ENERGIES. 
AND IT’S NOT
FINISHED YET. 

>



A
lot of high and wide glass win-
dows, straw-coloured panels, a
pond with water lilies floating in
it at the building entrance… The
Schloßgangl general plumbing

company headquarters in the industrial sub-
urbs of the city of Steyr seems to conform
with the  all canons of modern aesthetics in
terms of office buildings in the most normal
and usual way. But a conspicuous detail on
the facade starts to make one to think a bit
more carefully. About ten meters up, like a
big metal ear stuck up against the glass wall,
an air vent opens on to the building's exte-
rior. The silver-coloured pipe that prolongs
it, with a diameter of more than 50 centime-
ters, plunges into the ground under the con-
crete slab. It’s the characteristic inlet of the
ventilation system of so-called “passive”
buildings, the most elite form of energetic
sobriety in terms of construction.
Their energy consumption for heating and
producing hot water is lower than 15 kilo-
watt-hours (kWh) per square meter (m2) and
per year, i.e. four times less than a building
qualified as economical in Upper Austria,
and ten times less than a classically 
constructed building. « This is the first “pas-
sive” office building in Europe », says Doris
Schloßgangl, the Purchasing Manager, in a
congratulatory manner. Back in the year
2000, the company found itself cramped and
confined in terms of space, and her husband,

the Manager, was flipping through a maga-
zine devoted to passive construction during a
business trip in Italy. And he fell in love with
the idea. Construction of the new Schloß-
gangl headquarters, a “wooden” structure,
was completed in July 2002. The principle of
passive buildings consists of optimising the
cohabitation of three functions that seem to
be antagonistic, at first sight, from an energy
point of view: insulation, ventilation and
lighting. 

Insulation, ventilation and lighting 

The more effective a building’s insulation is,
the higher the performance of the ventilation
will have to be in order to correctly evacuate
the polluted air, as well as the building’s
calories, to the exterior. And glass windows,
even if they do trap part of the solar radia-
tion, let heat escape in proportion to the size
of their surface. In keeping with ecological
principles, however, there can be no question
of compromising with respect to insulation.
The construction of passive homes works
towards maximum performance level in this
field. Construction is extremely careful and
meticulous. All the thermal bridges are
hunted down, the external shell of the vo-
lumes is made as compact as possible, and
the windows, generally triple-glazed, are
entirely airtight. Finally, the ingenious venti-
lation system of passive buildings combines
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SAVINGS

SUBSIDY

The region of Upper
Austria has a
programme of
subsidies (in the form
of low interest rate
loans) whose total
evolves as a function
of the consumption
threshold reached by 
a building: 3 700 euros
if it doesn’t exceed 
65 kWh per m2 and
per year (Upper
Austria energy-saving
house), 7 500 euros 
if it doesn’t exceed 
50 kWh per m2 and
per year (Upper Austria
low-energy house),
and 15 000 euros 
if it doesn’t exceed 
15 kWh per m2 and
per year (passive
house).

the unknown factor of its energy consumption

– and, obviously, the price of fossil fuels, and

exceedingly that of petrol. « But we don’t like
nuclear energy here », says the Minister of the

Economy of Upper Austria, Josef Fill, with a

smile, whose portfolio includes the questions

of energy. « So we have to target energy inde-
pendence. We have all that we need right here
to succeed. There are a lot of farmers in Upper
Austria, and the exploitation of biomass is an
important asset. Both for the economy as well
as for jobs since we manufacture a lot of bio-
mass boilers in the land. » There’s one field

that still hasn’t been treated in a land that

makes no secret of its vocation to serve as a

model for Europe: the transport sector. Even

though it is a major problem of the Western

world in terms of urban pollution and green-

house gas, transportation has eluded regional

energy policy. There’s nothing about biofuels or

vehicle consumption in the Energy 21 Program.

A goal for 2010 perhaps?•
PATRICK PIRO
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Slimming down building
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The Schloßgangl general plumbing
headquarters, a “passive construction”
building, consumes ten times less than 
a classically constructed building.
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the functions of air
renewal and heat
exchanger. Plunging 
1.5 meters under the
concrete slab, the big silver pipe of the
Schloßgang headquarters’ air vent then splits
up into four canalisations in order to heat its
air up to 8°C, even during the coldest days of
the Austrian winter. These canalisations con-
verge once again in a single pipe that re-
emerges once more inside the building, in a
heat exchanger. There it branches out to
enter into direct contact with another circuit
where the polluted air circulates at ambient
temperature in the opposite direction, which
is aspirated in the “polluted” rooms of the
building (the kitchen and bathrooms). At
exchanger outlet, the fresh air coming from
the air vent has tapped some of the calories
of the polluted air, and its temperature can
reach a dozen degrees or so. It now only has
to be increased to approximately 20°C, the
desired ambient temperature. This operation
is accomplished by means of a small heat
pump that directly extracts energy in the air
of the underground ventilation piping. 
The system has been sized in order to pro-
vide the occupants with the maximum
amount of comfort: the fresh air inlet speed
into the rooms has been limited so that there
is no feeling of draughts or any blowing
noise. This low temperature heating also pre-
vents the effects of dryness. In the case of
strong freezing fog, a pellet-burning stove is
lit inside the building as back-up heating.
The Schloßgangl headquarters building
obtained the certification of the Passivhaus
Institut of Darmstadt in Germany, which

invented the passive building concept at the
beginning of the 1990s (www.passivhaus-
info.de). 
The company didn’t stop with just questions
of architecture. Solar collectors (16 m2)
installed on the roof heat the water for
domestic use, and 120 m2 of photovoltaic
panels hooked up to the power grid cover
half of the building’s needs in electricity. 
A water tank collects rain water that’s used
when drinkability isn’t necessary (for toilets,
washing, etc.), the personnel sorts the waste,
and the 25 vehicles of the Schloßgangl fleet
run on biodiesel fuel that’s supplied by a
pump installed outside of the building. 

A solar car is the icing on the cake

With the exception of one solar car, an enti-
cing little model that the Schloßgangls use to
drive around town. « In time, we hope to sell
only ecological products, and become a spe-
cialised center for passive buildings », says
Doris Schloßgangl. In 2003, the company
obtained an “Energy Globe Award” in the
“Upper Austria” category, given by the
Regional Agency for Energy (OÖEnergies-
parverband. Just ten minutes away from
there, another building is literally submerged
with awards – the 2001 First Prize for Inno-
vation from the Ministry of Technology, three
“Energy Globe Awards” in 2002, the Environ-
mental Prize of the city of Steyr in 2002, the
2003 Grand Prize for Austrian Solar Architec-
ture, etc. The Nordpool building, composed
of three floors of offices, was built in the
1960s. « An old, closed-down musical instru-
ment factory that nobody wanted », relates

UPPER
AUSTRIA'S
ENERGY POLICY
VERY CLOSELY
ASSOCIATES THE
CONSUMPTION
PERFORMANCES
OF BUILDINGS
WITH THE USE
OF RENEWABLE
ENERGIES, AND
THE CITY OF
STEYR IS HOME
TO TWO VERY
GOOD EXAMPLES
OF THIS.



REJ With ten years of experience in policies
favouring control of energy and renewable
energies, what major lessons can be learned

from this today, now that the new
Energy 21 Program has just

begun?

GERHARD DELL

Information to develop

public awareness, is

essential. If something isn’t

known about first, then it will

never be done. 

CHRISTIANE EGGER We com-

municated to a very great

extent on the question of

added value: it’s good for

you, good for the

environment and good for

your image. And it’s working!

GD Then, the government stead-

fastly drew up new laws and

regulations. Little by little, we modified the

legislative context of the land. Control of

energy and renewable energies have penetra-

ted into the institutions. Fifteen years ago, 

I would never have been able to talk so

naturally about these subjects as I do today

with the Members of Parliament. Lastly, 

subventions and demonstrative programmes

are needed. But in order to get the message

across and motivate people, we’ve seen that

budget size isn’t the main issue here. Above

all, you have to do it and make it known 

as well. 

REJ The Energy 21 Program provides for
increasing certain subventions. Don’t you
have the feeling that you’re swimming
against the tide in a liberal Europe 
where the idea of the withdrawal of public 

authorities is something that’s more
naturally considered today?

CE At each new system of financial aids,

we’ve seen a significant boost in terms of

control of energy and renewable energies.

We would never have been able to arrive at

this point without subsidies. So our message

to the Regional Agency for Energy, with 

perseverance, is: “there is still not enough!“.

Naturally, it’s our role to do this, but you

also have to take Austrian tradition into

account. Our system of subventions is highly

developed in all fields. It’s common practice

here, and the lands even compete among

themselves in this way. There is a wide politi-

cal consensus on this question in Upper Aus-

tria. We also stress and emphasize all the

benefits this policy has brought: the

thousands of jobs it’s created, the economic

and agricultural development, the exports,

the support for research and even an element

of our “foreign“ policy — since we’ve just

signed an agreement with the Czech Republic.

And also, a message has been gotten across

today in Upper Austria: polluting nuclear and

fossil energies have been subsidized for dozens

of years and continue to be so. So why

should there be “two weights and measures“

when it comes to renewable energies? 

REJ What difficulties do you expect to 
meet in the upcoming years?

GD We had a lot of great successes during

the period of 1994-2000. For the period of

2000-2010, we have put forward very volun-

tarist ambitions that clearly exceed any

extrapolation of current trends. Winning

additional percentage points for energy effi-

ciency or for green electricity is going to be

more and more difficult now, because the

easiest part has already been done.•
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The hardest part is over«

ONE OF THE CORNERS TONES OF UPPER AUS TR IAN

POL ICY I S THE REG IONAL AGENCY FOR ENERGY

(OÖ ENERG I ESPARVERBAND,  WWW.ES V.OR.AT) .  I T TODAY COUNTS

15 EMPLOYEES ,  AND NEARLY 100 CONSULTANTS .  CREATED IN 1991, I T

WAS THEN COMPOSED OF T WO EMPLOYEES: GERHARD DELL, ITS DIRECTOR

AS WELL AS THE PERSON IN CHARGE OF ENERGY QUESTIONS FOR THE UPPER

AUS TR IAN GOVERNMENT,  AND CH R I S T I A N E EG G E R, WHO’S ASS I S TANT

DIRECTOR TODAY. THEY EXPL AIN THE L AND’S SUCCESS DUE TO ITS POLIT I -

CAL WILL — ALL THE DIFFERENT POLIT ICAL PARTIES ARE NOW UNANIMOUS

ON THESE QUESTIONS — AND THE DYNAMISM AND DRIVE OF A HIGHLY MOTI-

VATED EXECUTIVE TEAM.

I N T E R V I E W

«
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the architect Andreas Prehal. Up until an energy
and sanitary equipment firm, Energie Bogner,
purchased it in 2000, and launched 
a challenge that was accepted by the Poppe-Pre-
hal architectural firm. « The owner wanted to
rehabilitate it into a low-energy building incorpo-
rating ecological materials, along with high qual-
ity architecture. And everything had to be done
and finished in six months time, and at the lowest
cost possible… »
The first operation concerned the whole, overall
site that was initially composed of two buildings
connected by corridor, and which has now
regained compactness by the addition of interior
terraces and gardens that re-esta-blished a conti-
nuity between the two edifices. Then, the façade,
originally made of bricks and cement, got a very
elaborate treatment, including a 35 centimeter
thick layer of insulation. The old windows, com-
posed of single-pane glass and steel frames, were
replaced by high performance glass windows. «
The windows ensure the dual function of catching
up to 60% of the incident solar energy, while at
the same time confining a large part of the heat
inside », explains Andreas Prehal.

102 m2 of solar collectors

The building is partially heated by means of the
ventilation system’s heat exchanger, whose pipes
circulate two meters underground. « In this way,
90% of the energy inside is conserved », Andreas
Prehal points out. An additional low temperature
heating system was provided. It’s made up of a
102 m2 surface of solar collectors installed on the
southeast façade that heat a 32.5 m3 water tank
— the old tank used for the previous boiler’s
heating oil supply. 
A heat pump draws energy from it to heat the
building, covering 78% of annual needs, with the
solar collectors taking over directly as soon as the
water tank temperature exceeds 30°C. The latest
addition was 5 kWp of photovoltaic panels
installed on another portion of the southwest
facade. The performances of this “practically pas-
sive building” are impressive. Annual consump-
tion per square meter in heating energy has
dropped from 271.6 kWh to 
37 kWh, and costs related to this item have been
divided by 20. Rehabilitation costs amounted to
356 euros per m2, which Andreas Prehal esti-
mates to be approximately two times lower than
the average for this type of operation. « The
owner will recoup his investment costs in barely 10
years time… » It took only a few weeks to rent out
the offices. Both a first attempt and a master’s
touch that laid to rest the generally accepted idea
that an ecological renovation inflates budget
costs.• P.P.

>
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BIOMASS, WHICH REPRESENTS 14% OF THE PRI-
MARY ENERGY PRODUCED IN UPPER AUSTRIA,
AND THERMAL SOLAR ENERGY, WHICH SUPPLIES

165 MILLION KWH PER YEAR, ARE THE LAND'S
TWO MAIN RENEWABLE ENERGY RESOURCES.
THEIR EXPLOITATION IS THE BASE FOR AN

EXPLODING INDUSTRIAL SECTOR.

Elfriede and Herbert Ortner welcomed us in

their company as if it was a private visit,

with friendliness and simplicity. It should be

said that Ökofen belongs to them, and it’s a

real representation of them as well. It’s all a

wonderful adventure that began in the fresh-

ness of an adolescent’s desire and longing. 

« I had a dream! What clean energy source
could there be for the world to use? », Herbert

recalls. It was the end of the 1980s, and he

was working as a technician in a company that

manufactured cast iron radiators. After study-

ing to be a laboratory assistant, Elfriede spent

ten years at home as housewife and mother

for their four children. « We wanted to do
something for the environment. » The chal-

lenge was launched, and a new life opened for

wood 
and sun

Upper Austria

the couple. Herbert’s idea was all about wood.

There’s all the wood that you could possibly

want in Upper Austria – the forest covers

nearly 50% of the territory – and, in particular,

around Lembach, the little pastoral village in

the northeast of the land, where they were

born. « I wanted to develop a boiler that ran
on waste wood. It was something new and
there were only very few around at that time.
Yet, in the 1950s, all the houses were heated
with logs, before changing over to domestic
heating oil. Out objective was to change the
petrol back to wood once again, but this time
with an equivalent level of comfort in heating
and use. »
The Ortners created the Ökofen company, and

in 1989, a first boiler model left the little

workshop located just beside their house. « In
Upper Austria, the great majority of forests
are private, and the farmers all have a lot of
wood waste as well as grinders to treat it all.
They were our first clients, representing 90%
of our business. » Three years after its launch,

the model was already selling outside of the

land. But it was still to big and too expensive

for a simple private individual to use. And it

burnt 40 m3 of wood shavings per year, which

had to be stocked somewhere.

THE PELLETS SOLUTION

In this way, at the beginning of the 1990s,

Herbert Ortner became interested in a less

known type of fuel: pellets, small size granules

made of ground and compacted sawmill and

vegetal waste. « They have an excellent cons-
tant gross calorific value, a standardised format,
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clean, are more fluid than shavings for sup-
plying the burners, easy to deliver, etc. In my
judgement, pellets were the key to conquering
the biomass heating domestic market. » But

the pellets could only be found in Sweden.

However, in 1996, the Undasch company,

which was also convinced that this market was

a promising one, launched a small pellet

import circuit on behalf of Ökofen. And a year

later, there were half a dozen pellet manufac-

turers on the territory. At that time, this fuel

was used by the owners of classical wood

burning boilers. It offered better output, but

there was still a halfway to go. « A specific,
small and economically accessible boiler
adapted to the combustion of pellets was still
missing. »
This very boiler left the Ökofen workshops,

officially certified, in January 1997. It was the

first Austrian model of its kind. And it proved

to be a tremendous success with private indi-

viduals. « People like wood here. And they
also take advantage of public subsidies to
exchange their heating oil boiler for a pellet
model. » This green fuel is today approxi-

mately 10% cheaper than heating oil, for an

equal gross calorific value. But the cost of the

boiler still remains markedly higher, however.

Even in counting the 2 200 euros of subsidies

attributed by the land, or even the additional

premium of 1 000 euros if it is for replacing an

old fossil fuel model, the investment difference

still amounts to 2 200 euros. « And yet this
extra cost is not totally unacceptable for the
Austrians, because environmental feelings run
very strong here. It’s a little bit of the price to
be paid to have a clear conscious. » And as

proof of this, in 2001, national production of

pellets reached 120 000 tons, a total that was

multiplied by 50 in six years time. According to

the Regional Agency of Energy (OÖEnergies-

parverband), around fifteen pellet manufactu-

rers, with 3 500 units installed, are inventoried

in Upper Austria, i.e. 57% growth in one year!

In 2002, out of 2 400 new houses constructed

in the land, only 8 owners chose a boiler run-

ning on heating oil. If it’s heat pumps that are

grabbing up 50% of the market, biomass boilers

(pellets, shavings, logs, or even heat network

boilers) are not so far behind with 40% of the

new installations.

2 000 BIOMASS BOILERS SOLD IN 2003?

For Ökofen, the big boom was already taking

shape in 1998. 191 units were sold back then,

nearly three times more than in 1991, and

mainly the pellet models. Three years later, the

company sold… 1 664 biomass boilers, and in

2003 it could cross the 2 000 unit benchmark,

i.e. nearly half of the Austrian market. Ökofen,

which is now the European leader in the sector,

exports 70% of its production abroad, prin-

cipally to Germany, but also to Italy, France,
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Sweden and Belgium. The company, where

boilers used to be manufactured upon request,

one by one and made to measure, now sub-

contracts the production of numerous parts. It

has held on to assembly operations as well as

quality control, it employs 48 people and has

grown considerably. Little by little, the 1 100 m2

of buildings of the family company - which are

ecological, low energy consuming and heated

by pellets, naturally as they should be – have

nibbled away all the space available around

the house. 

The most recent Ökofen model offers especi-

ally high performance. « More expensive than
the competition products of equal power 
– 10 000 euros for 12 kW of power – but with
combustion and cleaning function that are
totally automatic. It’s very popular », Herbert

Ortner affirms. Elfriede admits that she doesn’t

have much time for her children now, and they

reproach for this sometimes. But for nothing

else in the world would she give up the adven-

ture of Ökofen, where she takes care of acco-

unting and secretariat tasks. « We never could
have imagined becoming anything more than
just a nice little Austrian company … ». New

ideas for the future? Mr. and Mrs. Ortner,

who are almost fifty years old, smile mischie-

vously. « We’re full of ideas! Four of our
technicians are preparing the 2004 model, 
a condensation pellet boiler, and it will be a
first in Europe. » It has already received the

Innovation Prize of the big international

energy trade fair of the city of Wels (see p. 18),

its output will be near 100% and its price

lower than that of the previous Ökofen

models. Still to come are a pellet cogeneration

unit, a solar collector and pellet combination

water heater, etc.• P.P.

« ...In 2001,
national 
production
of pellets
reached 
120 000 tons,
a total 
that was
multiplied
by 50 in six
years time.»
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Elfriede and
Herbert Ortner,

from Ökofen
company, in

front of their
recent boiler

model. 



B
etween 40 000 and 50 000 m2

of solar collectors are installed

per year in Upper Austria. They

are all new installations on a market

that is still too young to have an

obsolete equipment replacement sec-

tor. The challenge, in a land where

the individual inhabitant is already

very well equipped, is now to con-

quer the administrations and busi-

ness sector. To do this, the Regional

Agency of Energy is counting particu-

larly on research that it’s stimulating

by setting for annual objective the

presentation of 15 innovative demons-

tration projects by the year 2010.

The “Energy Technology Programme”,

which has a budget of 2 million

euros per year to provide quick and

one-off assistance, has already

backed 49 initiatives, 82 companies

and 120 PhD students since 1994.

Among the most recent products sin-

gled out, the “Pelletplus”, a very

original biomass boiler made by the

Solarfocus company, which has been

installed since 2002 in Saint-Ulrich,

near Steyr, in a building clad with

more than 200 m2 of solar collec-

tors. The “Pelletplus”, which arrived

on the market in 2002, integrates in

a single, amazingly compact volume,

a very high performance hot water

tank with stratification of layers 

– combining the functions of energy

storage for heating buildings and

domestic use water – and a double

system of heating using pellets and

solar energy. « You have to count
on 12 000 euros for 15 kW power,
which is not cheap. » admits

Andreas Simetzberger, in charge of

development in the company. « But
it’s a question here of a single energy
power plant for all of the house, with
an output higher than 95%. There’s
a market for this product, and we
were surprised by its success. »

HIGH PERFORMANCE

SOLAR COLLECTOR

However, Solarfocus’ leading pro-

duct remains the Concentrating Para-

bolic Compound (CPC), a high

performance solar collector that was

the origin of the company’s creation

in 1993. Its innovation stems from

the collection surface that is made

up of parabolic section reflecting

grooves, which are laid out touching

each other. The mathematical

proper ty of this type 

of sur face is that 

they concentrate the 

radiation on their

hearts whatever

the angle of inci-

dence, and thus

the position of

the sun on the

horizon, even in

hazy weather.

It’s therefore in

the heart of the

parabolic grooves

that the copper pipes,

in which the heating cir-

cuit water flows, are placed.

Moreover, the collector, which is

hermetically sealed by a glass plate,

is naturally slightly depressurised

under the effect of the heat and by

means of a valve. This improves its

output, which is typically higher than

15% for a standard model, even

more. In addition, due to its design,

it’s bottom doesn’t have to be lined

with an insulating material, whose

ageing is generally recognised as

degrading a classical collector’s per-

formance over the years, while the

CPC output remains stable in time.

This simplification also makes it pos-

sible to decrease collector thickness

by two. Advantages that justify an

extra cost in the region of 30% with

respect to a currently available

model, and which has made it possi-

ble for the CPC to take 10% of the

Austrian solar collectors market.•
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With its 60 000 inhabitants,
Wels, the second largest
city of Upper Austria is

boldly claiming the title of European
energy capital. Wels has more than 
10 000 m2 of solar collectors in its
favour today (which nevertheless rep-
resents a density 2.5 times lower than
the mean in the land), and an impor-
tant programme for bringing munici-
pal buildings up to standard by
replacing old fossil fuel heating sys-
tems and reducing consumption.
About fifty buildings have been
treated in 15 years time, with reduc-
tions in consumption reaching
40%. The Wels Engineer-
ing School opened in
2002 with a real first
for Austria: it offers a
degree course in Eco-
Energy Technology.
The city is also proud
of its annual inter-
national renewable
energies trade fair . So
why not make this
event into something per-
manent? Kurt Leeb, Director of
the Austrian Solar Innovation Center
(ASIC), a research institute dealing
with solar technologies based in Wels
and founded in 2000, wholeheartedly
begins his presentation of a great-
sounding project that has already
arousing the interest of backers: con-
struction of a business and exhibition
hall entirely devoted to renewable
energies. A unique concept, whose
emblem will be a 17 000 square meter
roof entirely covered with integrated
photovoltaic panels having a total
installed capacity of 1.7 electric
megawatts (MWe). It will be the
largest surface of its kind in Europe.
Different buildings spread over the site
on the bank of the Traun River will
accommodate a scientific center with
a technological museum, a renewable
energies shopping center and its com-
ponents market. 
The some 350 000 visitors that are
expected per year will also be able to
take advantage of an information

office, a conference center, a hotel,
restaurants, etc. And naturally, all of
this will operate by means of 100%
renewable energies generated power. 

PUBLIC AND PRIVATE FINANCING

The cost of this imposing venture is
estimated at 100 million euros, « 15%
of which could be financed by the city
of Wels », estimates Kurt Leeb, the pro-
ject leader. Several private partners are
carefully keeping an eye on the pro-
ject. In first place position are the local
urban heating companies, E-Werk Wels,

which is the property of the
town, and that cover 30%

of needs by means of a
district heating, and
production of elec-
tricity, Wels Strom,
which is held for a
majority by the
municipality. Two

companies that are
especially active in

tracking down carbon
dioxide emissions. Wels

Strom, which traded in its
heating oil and coal burning boilers
for modern cogeneration units with
gas turbines in 2000, is already think-
ing about the next step: a biomass
cogeneration unit that could be put
into service in 2005 if studies turn out
to be favourable. Moreover, in a vast
room of the heating plant, a little
“research and development” depart-
ment is installed: two not very classi-
cal engines using an already old
technology, since it is a question of a
Sterling motor and a Rankin stroke
type motor, are being tested. 
The first one runs by means of differ-
ent pressures created by air heated in
a wood shavings burner. It drives a lit-
tle turbine that produces electricity.
Expected output: 15% to 20% for elec-
trical production. The second uses hot
water at a temperature less than 100 °C
as energy source. Its output does not
exceed 9% with the water at 90°C. But
what can be the interest of machines
that have such low electrical conversion

rates? « It's in order to develop a new
range of generators that aren't found 
on the market », explains Helmut
Nedomlel, Director of Electrical Pro-
duction at Wels Strom, « with power
typically less than 100 kilowatts (kW),
and even in the region of 2 kW. They
can be of interest to small industrialists,
administrations, hotels, etc. » Another
advantage is that they run with
“waste”, wood shavings, combustion
gas, or even hot water coming from the
heat network or from solar collectors,
and without producing vapour, a
process that would legally impose the
presence of personnel to control it. 
« We're hoping to quickly develop a
high performance model using compo-
nents already available on the market.
We'd like to build five or six of them at
competitive price by mid 2006, which is
the deadline date if we want to receive
subventions for green electricity produc-
tion systems equipment. »

“THIRD PARTY FINANCING”

Wels Strom is also engaged in an oper-
ation that is rather unusual for a power
company. Since the month of June, it is
installing photovoltaic modules (manu-
factured by the German firm, RWE
Shott) for clients who want them, with
the following contractual conditions:
the equipment, for which it receives a
subvention from the land of Upper
Austria equivalent to 3 650 euros per
installed kWp, remains the property of
Wels Strom. The customer pays a
monthly intelligent for its use, and
sells the green current to Wels Strom
(which also has the local distribution
grid) at the same price as that at which
it bills electricity generated by its gas
turbines — 0.115 euro per kWh.  At the
end of a minimum of ten years, the
client, who did not have to bear the
initial investment costs becomes
owner of the panels. Wels Strom's
objective is to install 50 kWp per
month. This so-called “third party
financing” formula is enjoying growing
success in Upper Austria. It's encour-
aged by the land authorities, who are
directing a financial programme of this
type in about fifty municipalities to
carry out energy efficiency improve-
ment projects. It's interesting for Wels
Strom because the company, whose
production resulting from renewable
sources has today reached 2%, is in
the process of meeting its legal obliga-
tion of raising this figure to a minimum
of 4% by the year 2007 without any
difficulty.• P.P.
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WELS IS STRIVING TO BECOME EUROPE'S SHOWCASE

FOR RENEWABLE ENERGIES. ITS FLAGSHIP PROJECT IS A

HUGE EXHIBITION AND BUSINESS CENTER DEVOTED TO

THIS ACTIVITIES SECTOR. 

WELS WANTS FIRST PLACE
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«Jodlbauer? Ask anyone in the
village, he's one of its leading
lights! » Antiesenhofen has 

1 105 inhabitants and is just a stone’s
throw away from the Czech and Ger-
man borders. The Antiesen River flows
along a vast plot of land spread with
odds and ends belonging to buildings
and various equipment. A tall white
building, the mill, dominates the
scene. Or rather the ex-mill as it
proves. Built in 1912 downstream
from a little dam supplying a hydro-
electric power plant, it was used for
80 years to grind wheat and then to
run a sawmill. Georg Jodlbauer inhe-
rited it from his parents. But at the
beginning of the 1990s, the business
began to get shaky due to drought
and, above all, the regular increase in
the amount of water taken out for
agricultural purposes upstream from
the dam, leaving the reservoir for long
weeks time at its lowest level. Georg
Jodlbauer began to see the future
when he would have to buy electricity

to run the sawmill. He was
at a crossroads. Was it time
for him to join the clan of
farmers that made up the
majority of the village
inhabitants? « My vocation
and my passion is energy. »
And green energy too. The

boss shows an inalterable ecological
conviction. Why not make use the
sawmill’s large quantities of waste
wood? But this biomass wasn’t pro-
fitable for producing electricity. And
so the idea of producing heat for the
village took shape. 

The municipality was the first client

Georg Jodlbauer got rid of the mill so
he could accommodate a respectable
size 1.5 thermal megawatt (MWth)
biomass boiler, named “Eduard", in
the building instead. Started up on 
13 October 1993, it heats the water of
an enormous 30 000 liter tank that
supplies the district heating serving
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Antiesenhofen’s
energy man

Upper Austria

THERE ARE 445 TOWNS IN UPPER AUSTRIA,
AND 200 OF THEM HAVE A DISTRICT
HEATING. ANTIESENHOFEN, A SMALL VILLAGE,
BENEFITS FROM ITS OWN DISTRICT HEATING
THANKS TO THE OBSTINATE COMMITMENT OF
ONE MAN, GEORG JODLBAUER, WHO GOT
HIS VILLAGE INTO THE CLUB OF EUROPEAN
TOWNS TARGETING A 100% RENEWABLE
ORIGIN ENERGY SUPPLY.
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Antiesenhofen. A district heating didn’t
exist before then, and so Georg Jodlbauer
saw to it to convince the local autho-
rities and population of the interest in
this during public debates. Three local
farmers and a local entrepreneur
invested in it. « And above all, the
mayor was won over by the project. He
took the decisive step in deciding that
all public buildings — administration,
schools, cultural center, etc. — would
be clients of the network. » An action
that takes on all of its meaning when
it’s remembered that, in 1993, the
heat supplied by the district heating
was more expensive than if it had
been produced by a heating fuel run
boiler. The European Union, Austria
and the land participated in the
financing, and Georg Jodlbauer’s com-
pany, “Nahwärme Antiesenhofen”
(District Heating of Antiesenhofen)
invested nearly half of the project’s
3.2 million euros. Right from the first
year, all the municipal buildings, as
well as the village’s two most impor-
tant companies and 33 habitations
were connected to the network. The
first consequence was that two big,
obsolete, petrol burning boilers, those
of the school and the sawmill, were
shut down. 
Today, four or five new customers ask
to be connected to the network each
year (10 year contracts) that now cov-
ers two thirds of the village’s needs in
heat and hot water. Eduard burns
about 4 500 m3 of biomass — waste
wood, sawmill waste, branches, etc. a
year — at the rate of 8 euros per m3,
bought from neighbouring farmers
located in a radius of 45 km around
Antiesenhofen. « By mutual agree-
ment », acknowledges Georg Jodlbauer.
« There’s so much raw material avai-
lable that there’s not any need to sign
a supply contract. »

After wood waste, household refuse

Success was such that, by the end of
four years time, the facts had to be
faced: the biomass boiler was soon
going to be insufficient. At that time,
Georg Jodlbauer passed everyday in
front of a rubbish dump, whose flares
were burning the biogas that was
given off into the open air. « That
shocked me. So I got in touch with the
management… » A 3.8 km long cana-
lisation was built from the dump up
to the Nahwärme Antiesenhofen site.
And on 24 August 1999, “Karoline”, 
a 190 electric kilowatt (kWe) and 
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340 kWth combined heat and power
(CHP) unit was inaugurated. « The
initial idea wasn’t to supply electricity,
but to psroduce heat! In particular, to
cover the summer period when net-
work demand is low, which made it
necessary to run the biomass boiler in
low load operation, which is not a
good thing to do. Now, it’s not used
from the beginning of May until the
end of September. » The excess heat
isn’t lost either, since it supplies a
wood drying unit, a vast container
planted in the middle of the site. The
sawmill activity has been abandoned
because it’s not profitable enough
now in the face of competition from
the Eastern European countries. 
But quickly, the dump’s production
proved to be not quite enough to run
the cogeneration unit in full load
operation. Georg Jodlbauer had more
than enough land and initiative to
spare, and so he installed two bio-
mass digesters. The biggest of which,
with a volume of 1 000 m3, is buried
in the ground. They treat the excre-
ment of the herds and diverse agricul-
tural waste that the nine neighbouring
farmers – who are under contract this
time, at the rate of 2.5 euros le m3 —
bring in with their tractors. In return,
they load up their tractors with an
equivalent volume of digestat, an
excellent fertiliser for their crops 
for their trip back to the farm.  The
digesters produce approximately 
1 200 m3 of biogas per day that today

provides 40% of the consumption ne-
cessary for the gas motor of the cogene-
ration unit. There’s a supplementary
advantage as well. The electricity pro-
duced, which supplies the grid, is pur-
chased at 0.08 euros per kilowatt-hour
(kWh) vs. 0.064 euros when it comes
from the dump biogas. When there’s
enough, the water continues to turn
the two turbines of the small hydro-
electric power plant, with four meters
head, for an installed capacity of 
140 kWe. Georg Jodlbauer’s installa-
tions cover 70% of Antiesenhofen’s
electrical consumption.

100% energy from renewable sources?

The village has joined the very select
club of those European towns targe-
ting the symbolic horizon of a 100%
renewable energies origin power supply.
To go further, new clients will have to
be won over to the district heating
concept. « Three years ago, the prices
of oil were at their lowest, and we didn’t
get any more requests to be connected
to the network. Now, the situation is
improving… » However, at least six
new customer candidates per district
will be necessary for it to be profitable
and to prolong the district heating.
The decision will then have to be
made to build a new biomass boiler in
addition to Eduard, unless a second
cogeneration unit proves to be more
advantageous. The decision will be
made before three years time.•  P.P.

E

R
E

P
O

R
T



22 RENEWABLE ENERGY JOURNAL N°13

MECHTILD ROTHE IS MEMBER OF THE EUROPEAN

PARLIAMENT FROM GERMANY (SPD, SOCIAL

DEMOCRATIC PARTY) AND SPEAKER FOR THE

SOCIALIST GROUP FOR RENEWABLE ENERGIES. 
SHE HAS BEEN CONDUCTING AN ACTIVE POLICY

IN FAVOUR OF RENEWABLE ENERGY SOURCES

FOR MANY YEARS. SHE WAS THE RAPPORTEUR

FOR THE GREEN PAPER (1996), THE WHITE PAPER

(1998) AND FOR THE DIRECTIVE ”ON THE

PROMOTION OF ELECTRICITY PRODUCED FROM

RENEWABLE ENERGY SOURCES IN THE INTERNAL

ELECTRICITY MARKET” (2001). SHE SHOULD

BE RUNNING AGAIN ON THE OCCASION OF THE

2004 ELECTIONS, WITH THE HOPE OF BRINGING

THE FIGHT FOR A ”TAKE-OFF” OF THERMAL USES

OF RENEWABLES TO STRASBOURG.

Now, at the end of 2003, and after five years
of development since the White Paper publi-
cation, European policy for promotion of
renewable energies is the object of an
appraisal so far, with the evaluation of the
Campaign for Take-off and the publication of
a new programme of actions. What's your
judgement of the distance that's been covered
so far?

< When I look back in time, I’m carried
back to 1995, that was the period when the
European Parliament took its first own ini-
tiative report on this subject. I think that we
have I think that we've witnessed a real
development in renewable energies in these
last eight years.
Before, there were only support pro-
grammes. Today, the European Union has
provided itself with a  real strategy, an
action plan, a campaign for take-off and
three directives in the field of renewable
energies, and that’s a very significant pro-
gression. But the question is whether this is
enough. Naturally, I’d like to see even more.
All the more so since today, after having
taken good initiatives, some of which ensue
from European Parliament recommenda-
tions, the Commission appears to me to be
at a  standstill, at a loss for new initiatives.
And when we hear the European commis-
sioner in charge of energy adopt a prudent
line on renewable energies and insistently
speak about the role of nuclear power, it’s
annoying and irritating. We know that we
have support inside the Commission. In 
the same way, when the commissioner
announces, together with the commissioner
in charge of research, an initiative in favour
of the hydrogen sector, I wonder if this signi-
fies favouring renewable energy or conven-
tional energy sources?

Nonetheless, you welcome the positive initia-
tives of the Commission. Which ones do you
put to the forefront?

< The directives favouring the penetration
of renewable energies, especially the first
among them on the promotion of the elec-
tricity produced from renewable energies in
2001, and for which I was the member acting
as spokesperson for the Parliament. The
European Parliament agreed that the direc-
tive gives the member states the choice of
the promotion system. But we pushed very
hard for the adoption of binding objectives
for green energy production. We only par-
tially achieved our aims. Even if the adoptedI
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Mechtild Rothe,
member 

of the European 
Parliament

« A green
heat 
directive 
is absolutely 
necessary »

targets in precise figures are only indicative,
we nevertheless managed that each country
got specific figures, and not only overall
European Union figures. While the deadline
date for ratification of this directive was set
for October 2003, we’ve examined the mea-
sures taken by the different countries very
carefully. We can see that countries like
France and Austria have already evolved,
implementing a new feed-in-law for green
electricity like in Germany and Spain and
other countries like the Netherlands and the
United Kingdom have improved their former
systems. This is an important success. On
the other hand, the measures taken by coun-
tries like Ireland and Italy have not come up
to our expectations.

However, in terms of trends, we are still far
from the target of 12% renewable energies in
the European Union for 2010 …

< I'm not going to be pessimistic. Admit-
tedly, we're running late in the field of bio-
mass and solar thermal. But just take a look
at the tremendous development of wind



power! But why can't we succeed in a same
“take-off” action with thermal uses of rene-
wable energies? That's the big challenge. We
need to have the equivalent of the “green
electricity” promotion for the production of
heat, and succeed in creating a market. Real
information and public awareness campaigns
must also be carried out, targeting not only
potential customers but also, and this is very
important, sector professionals, the heating
specialists, etc.

We'll soon be in 2004, at the end of the term
of the current European Parliament. Are the
European Deputies going to have enough time
to get a significant initiative moving?

< For my part, I'd like for us to succeed in
launching an initiative report or at the end of
this period or at the latest at the beginning of
the next period. But still many questions on
a particular legislative proposal for the pro-
motion of “green heat” remain open. Quotas
or specific promotion programmes could be
realistic possibilities.

What's your opinion about financing deve-
lopment of renewable energies? Should this be
done by relying on market forces or by accep-
ting the intervention of the authorities?

< Presently renewable energies have to face
huge disadvantages within the competition,
because the important external costs are cur-
rently not included in the prize for electricity
produced from fossil energy sources.
I'm especially convinced of the need to

supervise the emergence of renewable ener-
gies. Germany, Spain and Denmark are the
three most dynamic countries at present
- even if Denmark is experiencing a political
turnaround today -, and each of them has
imposed preferential fixed prices for the pur-
chase of green electricity. A support policy
that represents an increase of only one euro a
month on a user’s bill in Germany.

Next year, the European Union is going to
have 25 Member States. How can this new
challenge be faced, when it's already not all
that easy dealing with 15 members today?

< We now have to give our attention to these
ten new Member States. They have also got
their targets with respect to the electricity
directive, but it’s going to be very important
to accompany them in this. The interest of
renewables must be clearly proven to these
countries where coal and petrol are still often
very dominant. But it is very much deserving
that some countries have already started a
development and have even adopted a pro-
motion system for renewable energies.

« We need 
to have the
equivalent 
of the “green
electricity”
promotion
for the
production 
of heat, and
succeed 
in creating 
a market.»

Has the scorching summer that Europe just
went through or the gigantic electrical 
failure that Italy experienced at the end of
September given you further arguments in
your approach?

< Heat wave, storms, floods, etc. Don't let
anyone try to tell me that all of that doesn't
have a relationship with climatic unbalance
and change! There's no better publicity in
favour of decentralised energy solution –
renewable energies, in short. And this is also
valid for the Italian electricity production
system, which is too centralised and too
dependent on other countries. Nuclear
energy has also shown its weaknesses with
the problems of reactor cooling that has
taken place. It’s become urgent to modify
Europe’s energy mix!

The European Constitution that's in prepa-
ration currently provides for reinforcing 
the powers of the European Parliament. 
What could the overtures in terms of energy
policy be?

< First of all, it is very important that energy
finally is mentioned in the field of responsi-
bility of the European Union. As you already
said, the draft of the Convention for a consti-
tution provides more rights for the European
Parliament. It would then have the power of
joint decision with the Council in the field 
of energy. In the past, we had only an indi-
rect way, via the articles of the treaty on the
internal market or the environment, which
was the case for the electricity directive for
example. The current constitution project
dispositions should allow us to go farther
than previously.

You haven't mentioned questions of energy
efficiency ...

< Obviously, there’s no sense in pushing
renewable energies if we're not concerned
about reducing consumption at the same
time! Personally, I'm not very satisfied with
the directive “on the energy performance of
buildings”, that I find to be too weak and not
restrictive enough, even if it is a useful first
step. We now have to turn our attention to
two directives. One concerns the ecodesign
of apparatus and their energy consumption,
which is already existing. And the other,
which is still in preparation, should frame
and supervise energy services in the Euro-
pean Union, notably by imposing obligations
of information and advice on the utility com-
panies with a view to improving energy effi-
ciency to their customers’ benefit. I hope,
this proposal will be courageous and pro-
gressive.•
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T
he share of renewable energy sources in

Poland’s production of primary energy is

estimated at only 2.5%, with 91.4% of

this figure being represented by biomass,

essentially in the form of wood. The "Develop-

ment Strategy of Renewable Energy Sources"

adopted in 2000, targets tripling the share of

renewable energies to reach 7.5% of the

national energy balance in 2010. A share to

then be increased to 14% by the year 2020. 

In application of the European Directive of

September 2001, 7.5% of electricity shall have

to be of RES origin in 2010 as well. A country

with a large rural area, Poland is the biggest

country in Central Europe* with 28.8% of its

surface covered by forests and 60% devoted to

agriculture. And this is why Poland is counting

above all on biomass as RES for the production

of heat as well as for electricity. Polish biomass

that is found in all its possible forms: solid fuel

with wood and straw, biogas resulting from

urban waste and residue from waste water

purification, and even biofuels. A study made

by the governmental agency of renewable

energies, EC Baltic Renewable Energy Centre

(EC BREC), estimates Poland’s annual biomass

potential at 18 Mtep, i.e. seven times the

quantity currently used.

BIOMASS: MORE THAN 17 MTEP POTENTIAL

A traditional source of energy, wood is

used in more than 100 000 domestic

or collective boilers, including more

than 150 units of 0.5 MW to 40 MW.

Total thermal capacity of these boilers

is approximately 6 100 MW. Three indus-

trial cogeneration units of 330 MW total

capacity, which produce 450 GWh of elec-

tricity per year, can be added to this figure. 

Sometimes used alternately with the coal,

which Poland produces in sizeable quantity,

wood-energy comes from the traditional

exploitation of forests, and forestry and wood

industry waste for a total of 2.7 Mtep per

year. A sector producing wood in block form

to automatically feed the boilers has been set

up. Approximately 100 000 tons per year are

consumed on the domestic market or

exported to Germany, Denmark and Sweden.

In addition, an agro-forestry activity of fast-

growing tree species like the willow is being

developed on fallow land. In this way, forest

surface should increase by 33% by the year

2025. This could contribute 8.6 Mtep a year,

i.e. half of the exploitable biomass potential in

Poland. Straw resulting from growing cereals

and which is not used as litter for livestock 

is burned as fuel in boilers. Approximately 

200 boilers representing about one hundred

thermal MW are exploited, and the country’s

potential resource in straw will make it possi-

ble to multiply this capacity by a factor of 400.

Biogas is another resource to be developed. At

present, about forty electric or cogeneration

power plants use biogas from the residue of

waste water purification or treatment of

household waste dumps. They total 55 MW

capacity, but the potential would be a 

thousand times as much. Among the some

700 dumps listed, about one hundred of them

could be effectively equipped in this way.

Lastly, farmers are going to be called upon to

produce more biofuels. Already for many years

now, petrol in Poland has had to contain 

5% of ethanol. A law under discussion in 2003

should set the evolution of ethanol and

biodiesel content thresholds that will compose

petrol and diesel oil for the years to come.

HYDRAULIC POWER: MODERNISING EQUIPMENT

Hydroelectricity is the second

renewable resource exploited

in Poland today, but potential

that can still be equipped is

low due to the country’s not

very hilly topography and its not

very favourable distribution of rainfall. There

are a dozen installations of more than 5 MW

with a total capacity of 345 MW. The two

biggest dams are those of Wloclawek 

(162 MW) and Solina (135 MW). To which
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AS A FUTURE MEMBER

OF THE EUROPEAN

UNION BEGINNING

ON 1ST JULY 2004
AND A SIGNATORY

COUNTRY OF THE

KYOTO PROTOCOL

ON REDUCTION OF

GREENHOUSE GASES,
POLAND ADOPTED

A "DEVELOPMENT

STRATEGY OF

RENEWABLE ENERGY

SOURCES" IN 2000,
WHICH IS EXPRESSED

IN TERMS OF OPERA-
TIONAL PROGRAMMES

PER SECTOR. HERE

ARE SOME FIGURES

AND TRENDS.

POL AND’S
BETTING 
ON ITS 
GREEN GOLD

Wroclaw
Lódz

Gdañsk

Cracow

Warsaw
Germany

Czech 
Republic

Slovaqia Ukraine

Lithuania

Russia

*38.7 million inhabitants,
312 680 km2. EC BREC figures
for the year 2001, with 
the exception of wind power
(2002).
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approximately 570 installations of less than 

5 MW can be added, for a total capacity of

182 MW. Most of them have a capacity of

less than 100 kW and belong to private indi-

viduals or private companies. Several dozen

micro-power plants are installed each year, in

parti-cular, in the Carpathian and Sudetes

mountains. Furthermore, since the power

plants are generally very old – 68% of them

are more than 50 years old – modernisation

of obsolete installations will make it possible

to increase total capacity of the hydroelectric

installations by 20% to 30%.

GEOTHERMAL ENERGY: 4.7 MTEP EXPLOITABLE

Poland has sizeable geother-

mal resources. The Carpathian

mountains, the plain that

goes from Szczecin to Lodz,

and that from Grundziaz to

Warsaw, have water reserves at

60°C to 120°C in their substratum. Four geo-

thermal heating installations have been func-

tioning for a dozen years now and represent

30 MW thermal power. Other installations

are being studied as well as a significant

extension – several dozen MW – of existing

power plants. Moreover, geothermal energy, in

its traditional uses, represents approximately

20 MW: water cures, heating for pools or

agricultural greenhouses and drying sheds.

Exploitable geothermal potential is estimated

at 4.7 Mtep per year.

WIND POWER: 58.5 MW INSTALLED CAPACITY

The wind is not the most abun-

dant of Poland’s renewable

resources. Wind with an aver-

age speed higher than 5 m/s

is only found on the coastal

strip of the Baltic Sea, along the

border with the Russian enclave of Kalin-

ingrad and in a rather vast region stretching

from the north to the southeast of Krakow.

Nonetheless, projects representing several

hundred MW in Poland are currently being

studied by the Polish subsidiaries of European,

and in particular German, developers. Today,

Poland has 55 wind turbines representing a

total capacity of 58.5 MW, including a 30 MW

wind park composed of fifteen 2 MW-capa-

city wind turbines installed at the end of

2002 near Szczecin, on the Baltic coast, and

an 18 MW wind park (9 machines de 2 MW

capacity) started up in 2001 in Cisowo. In

May 2003, the Ministry of the Environment

adopted a decree setting conditions for the

power companies’ obligation to buy green

electricity. These power companies must grad-

ually raise the share of renewable origin elec-

tricity that they distribute from 2.4% in 2001

up to 7.5% by 2010. This disposition should
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In order to heat a greenhouse horticultural installation, 
the municipal services of Jelenia Gora in Lower Silesia, in 
the southwest of Poland, used a coal-burning boiler that 

consumed 220 tons coal per year. At the same time, keeping up
the city’s trees created approximately 1 100 m3 of branches, bark
and logs to be disposed of. A small quantity of this wood was
used in these not very effective boilers and the rest was thrown
into the dump. Following a vast study carried out in 1997-1998
by the Social Ecology Institute on replacing fossil fuels by wood
for collective heating equipment, the Jelenia Gora installation
was selected for a demonstration operation. This operation asso-
ciated local and national Polish authorities with the government
of the Netherlands, and constitutes a pilot experiment for the
Joint Implementation (JI) mechanism of the Kyoto Protocol. 
This mechanism consists in one country – in this case the
Netherlands – contributing technical assistance and financing to
another country – here it’s Poland – for an operation making it
possible to reduce CO2 emissions at a cost lower than that for a
similar reduction on its own soil. In this way, by financing 55%
of the 350 000 euros of the Jelenia Gora operation, the Netherlands
recuperates an equivalent amount of CO2 emission credits as that
which the operation prevents being released into the atmosphere.
The two obsolete coal boilers of Jelenia Gora have thus been
replaced by a Dutch made, 350 MW shredded wood boiler. 
A wood grinding and drying operation along with storage for 
1 000 m3 of wood and a continuous feeding of the boiler have all
been accomplished. In addition to the CO2 emissions prevented
by replacing the fossil fuel by wood, S02, Nox and CO emissions
have dramatically decreased. And by preventing the decomposi-
tion of wood in dumps, the emissions of methane – a very active
greenhouse gas – have also been prevented. In financial terms,
the savings with respect to procurement of coal and dumping 
of wood represents approximately 30 000 euros per year. B.G.

A wood 
burning boiler 
in Jelenia 
Gora
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What is the current state and the
predicted development of renewable
energies in Poland?

EC BREC estimates that the total

electricity, heat and biofuels production

from renewable energy sources (RES) is

about 2,7 Mtep. The total capacity of

biomass installations makes a 91.4%

share of all RES installations. Wood has

the biggest share in renewable energy 

in Poland. The national strategy calls for

a 7.5% contribution of renewable energy

to the primarily energy of the balance 

in 2010 and 14% in 2020. The amounts

are ambitious, and signify triple increase

in utilisation of energy produced from

renewable sources during the coming

ten years. In the next years, a rapid

increase use of modern renewable

energy technologies and in the RES elec-

tricity production is expected. This will

be based on wind turbines and biomass

co-firing and cogeneration (CHP) deve-

lopment, which will also result in an

increase heat production from biomass.

Biomass utilisation will stimulate the

development of rural areas, agricultural

sector, domestic industry and local eco-

nomy, e.g. development of biofuels 

market and the production of machinery 

for harvesting, handling and conversion

of biofuels. Thus it would create addi-

tional employment in different regions

of Poland and contribute to the

reduction of greenhouse gases and 

dusts emissions.

What is the present state of legislative
works on RES sector in Poland?

In 2000, the Council of Ministers

adopted the document “Development

Strategy of Renewable Energy Sources”,

then it was endorsed by the Parliament

in 2001. It is the first policy document

relating to the whole renewable energy

sector, pointing out the basic goals and

conditions for its development to 2020.

It was elaborated in response to the EU

White Paper Energy for the future:

Renewable Energy Sources. The Polish

National Strategy was the first policy

document of such importance in Central

and Eastern Europe. The crucial objec-

tive is now to approve the new and 

complex RES act which will regulate all

the aspects connected with development

of renewable energy market. The draft

of the act has been prepared already 

at the Ministry of Environment and its

approval by the Polish Parliament is

expected at the beginning of next year.

What are the conditions for Polish RES
sector resulting from Poland’s accession
to the UE?

Poland, as a prospective member

of the EU, is obliged to transpose Euro-

pean directives into its legislation by the

date of its accession. In agreement with

the EU Directive 2001/77/EC about 

electricity produced from renewable

energy sources, Poland is obligated to

obtain 7.5% share of green electricity

production in 2010. This objective is in

principle coherent with the current 

green electricity obligation ordinance of

Minster of Economy, issued in 2000, 

and amended in 2003. Having these

ordinance, Poland moved from previous

feed in tariffs supportive mechanism for

RES-E, to quotas obligation. The green

electricity directive should help in further

amendments the ordinance, and to make

it more friendly and more transparent 

for investors by defining certificates of

origins for green electricity and precise

penalties for non compliance of energy

utilities with green electricity targets. 

In addition the  Directive 2001/80/EC

on the limitation of emissions of certain 

pollutants into the air from large combus-

tion plants is another strong driving force

coming from the EU legislation for

production of green electricity by 

co-firing biomass with coal at large scale

power plants and CHP in the country.

Apart from the better legis-lative frame-

work, there are expectations that EU

accession will increase the opportunity

for renewable energy financing in

Poland. The public part needed for the

investment in the renewable energy field

exceeds the possibilities of Polish funds

and national investors. Thus, the only pos-

sibility is outside funding, particularly the

EU Structural Funds and Cohesion Fund.

Poland has ratified the Kyoto protocol.
Are the Kyoto flexible mechanisms used
for RES projects in Poland?

The Polish policy regarding

renewable energy is guided by the

accession to the EU and the adherence

to the Kyoto Protocol. For several years

Poland has been developing strong inter-

national cooperation regarding Kyoto

protocol, especially Joint Implemen-

tation (JI). Activity Implemented Jointly

(the pilot phase of JI) and JI projects

leaded to some investments in rene-

wable energy projects, such as landfill

gas utilisation and coal to biomass

switching. Projects have been imple-

mented in the country, notably together

with Norway, Canada, Finland and 

The Netherlands. National priorities for

JI are renewable energy (especially small

and medium-scale biomass district hea-

ting and wind), CHP, energy efficiency

improvement and reforestation. 

As there is expected in Poland surplus 

of app. 50-100 Mt of CO2 in the first

Kyoto commitment period, and there

are opportunities to sell such amount on

the international carbon trade market, 

IJ mechanism offers great possibilities

for supporting renewable energy

projects in Poland. To optimize the

achievement in Poland of Kyoto targets

and strong EU emission regulations, the

government is also considering introduc-

tion of internal emission trading scheme

in Poland not only for CO2 but also 

SO2 and NOx.•
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make it possible to accelerate development

of wind power as well as that of biomass ori-

gin electric power plants. The Ministry of the

Environment’s forecasts for 2010 target 

1 600 MW of wind turbines installed on land

300 MW offshore.

ONE THOUSAND SOLAR

COLLECTORS FOR

HOT DOMESTIC USE WATER

Relatively high in latitude,

Poland gets a modest amount

of sunshine, with an annually received amount

of solar radiation from 900 to 950 kWh/m2, a

figure that’s two to three times less than that

of Italy, for example. In addition, 80% of the

sunshine is received during spring and sum-

mer, and very little in winter, which limits pos-

sibilities for using solar energy. At present,

about sixty installations equipped with solar

collectors, representing a total surface of

approximately 6 000 m2, make it possible 

to supply agricultural drying sheds with hot

air. In addition, at least a thousand solar 

collectors intended for heating domestic use

water are in operation, while photovoltaic

solar energy is practically nonexistent in

Poland. In order to triple the current share of

renewable energies and reach 7.5% of elec-

tricity and primary energy production in

2010, the "Development Strategy of Rene-

wable Energy Sources" estimates total invest-

ment costs at 3.6 billion euros. The public

sector should contribute 18% of this amount.

Along side legislative frameworks imple-

mented for each sector of the strategy

defined by the government and adopted by

the Polish Parliament, RES demonstration,

information and promotion programmes are

planned as well. RES development in Poland

gives the greatest share to international coop-

eration operations, via European Union 

programmes in the context of Kyoto Protocol

defined mechanisms.• BENOÎT GARRIGUES

ENERGY CAPACITY 

Wood Energy 6 430 MW

Biogas 55 MW

Hydraulic 527 MW

Geothermal Energy 20 MW

Wind Energy 58,5 MW

L
ocated 2 kilometers from the coast,
20 wind turbines, with a per unit
capacity of 2 megawatts (MW) trace
out the very elegant arc of the Mid-
delgrunden in Denmark wind farm
that’s the object of every photogra-

pher’s eye. « Appearance and aesthetics are very important », stresses Jens
Larsen, of the Office of the Environment and Energy of Copenhagen.
« Investors and residents are particularly sensitive to this. » (1) The capital
structure of the cooperative that owns the installation, which has been 
producing energy since 2001, includes 8 527 private individuals, organisa-
tions and companies that have invested a total of 23 million euros (on the
basis of 570 euros per stock) – half of the wind farm’s capital. The stock’s
current return is 12% per year, and perspectives are bright, with electrical
production nearly 20% higher than forecasted, and a guaranteed purchase
price for wind-power origin electricity. « And what’s the main driving force
behind investor interest? It’s profit », judges Jens Larsen without any hesi-
tation at all. In a country where the cooperative spirit is highly developed
and where 81% of wind turbines belong to private and local owners, 
Middelgrunden is a symbolic success story. « Local investment is the basis
of the success of wind power here in Denmark », he added.
This is a clear trend in Germany as well, even if to a lesser extent. Germany
is experiencing an extraordinary boom in its wind power industry, with 
45 000 employees and 3.7 billion euros turnover in 2002, being stimulated
by an attractive, guaranteed wind power origin electricity purchase price.
At the time when the windiest sites were being equipped, bankers only
required 10% equity capital for a project financial package. In view of the
lower aeraulic quality of the sites today, this percentage now amounts to
30% as a general rule, covered by private investments. A typical share-
holder invests an average of 12 500 euros. Considering the accumulated
total of all the equity capital invested on the market, the number of indi-
vidual persons having placed their savings in renewable energies over the
last ten years in Germany can be estimated to be approximately 340 000!

LAND OWNERS ARE  INCREASINGLY INVOLVED

The BWE, the largest renewable energies sector association in Germany 
(14 000 members), has developed an original mechanism to ensure the success
of financial packages. « The central idea is the creation of a kind of associa-
tion of the land owners who are concerned by the project, in a specifically
German legal form », as Jochen Twele, an engineer at the BWE explains. 
« The participants receive the benefits and advantages of the park in propor-
tion to the surface that they give over to it. » This ingenious disposition
makes it possible for the owners of properties that are too small for the
implantation of a turbine to benefit from a wind farm project encroaching
on their land, and from which they would have been excluded with a classical
formula. An ad hoc business firm is then created, in order to introduce the
requests for authorisations, building permits, etc. Next, the investors are

Renewable 
energies 
are top grade 
investments

FOR A LONG
TIME IN
NORTHERN
EUROPE,
PRIVATE
INDIVIDUALS
HAVE BEEN ABLE 
TO MAKE VERY
ATTRACTIVE
INVESTMENTS 
IN THE EQUITY
CAPITAL OF
WIND FARMS. 
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found by means of limited partnerships. The owners, who are already project
beneficiaries once they’ve signed the lease to use their land, can then invest in it
again by taking shares in these partnerships. This is a second source of revenue
for them.

LOCAL FINANCIAL PARTNERS

This type of package found its application in the construction of the Paderborn
wind park, in the northern part of Germany. It was inaugurated in November
2000 and is made up of 11 wind turbines, each with a unit power of 750 kW
(and a total capacity of 18.2 MW). It required an investment of nearly 19 million
euros, and produces approximately 31 000 MWh per year, which gives it a very
good “investment on production” return. « The implication of local investors and
a dialogue with neighbours are guarantees for project acceptance », insists Jochen
Twele. « Failing that, we would have still seen the creation of an association of pri-
vate individuals, but which would have been in opposition to the project. »
The intervention of specialised financial partners can also be a decisive factor. 
A small bank, Sparekassen Thy, based in northwest Denmark, has been financing
wind turbine development since the beginning of the 1980s. Since then, it’s
activity has spread to the rest of the country, and even abroad. « We haven’t had
any loss in 20 years time », boasts Ole Beith, who’s in charge of the bank’s com-
munication programme. « The reason for our success is precisely the fact that we
are "locals" ourselves. Just like the farmers, who are the most concerned by wind
power in our region, and because we all know each other. This is important to
reinforce the credibility of the financial packages. »  
« Even though the big projects are naturally more interesting, renewable energies
is always a local affair », agrees Franck Trauboth, the Director of the “water and
renewable energies project financing” sector at the Hypovereinsbank Bank, the
fifth largest bank in Germany. « In this way, we’ve financed some 130 projects,
ranging from one to twenty megawatts in power. »

TAX INCENTIVES

Different tax incentives like tax cuts or rebates make investments in the renew-
able energies sector even more attractive. « In my point of view, it’s the princi-
pal motivation of private individuals in Germany », judges Bernd Neitzel, one
of the three founders of the Schroeder & Co. investment firm. In this way, 
432 million euros with preferential taxation have been put into the equity capital
of “renewable energies” projects – 95% of which are wind turbines however -
in Germany. In this way, Schroeder & Co was created two years ago to diversify
investment orientation. Specialised in the investment of the capital of small pri-
vate investors on the financial market, it launched the BioPower N° 1 mutual
fund, which has collected 5.3 million euros in subscriptions intended for the
equity capital of three biogas electrical power plants in Germany and in the
United Kingdom. For a minimum investment of 15 000 euros, the after tax
return of BioPower N° 1 is in the region of 12.5% – guaranteed until 2005 –,
and should, according to the conservative estimations of its promoters, reach
21% in 2016. An extremely tempting offer, even though the funds must be kept
tied up for a minimum of 15 years… So much so that with requests flooding in,
Schroeder & Co is preparing the launch of a BioPower N° 2.• PATRICK PIRO

≤Members of the
Renewable Energy
Investment Club 
showing their Bro-dyfi
project wind turbine
deeds in Wales.

IN SPAIN AS WELL

Spain offers an example of collective

financing, this time in the solar field.

Backed by the Energy Agency of 

Valencia and the IDAE (Institute 

for Diversification of Energy) 

the Prosolmed company is planning 

on construction of a 500 kWp 

photovoltaic power plant in the region

of Valencia. The principle: financing

will be ensured by investors who 

will buy pieces of the power plant, 

by 5 kWp blocks (i.e. 100 modules),

for 38 000 euros exclusive of taxes.

According to Prosolmed, the sale 

of electrical current to Iberdrola 

will bring in 3 500 euros per year.

A small group of 
Middelgrunden 

(Denmark) wind
turbine shareholders

visiting the 
wind park.≥

(1) The citations found in this article come
from the “Local Investment in Renewable
Energies” Symposium that was organised 
in Paris on March 14, 2003 by the CLER, 
in the framework of the European project,
Predac, which has just edited a motivating
brochure called: “Collection of European
experiences in local investments”
www.cler.org/predac

>
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IN THE SPACE OF THREE YEARS,
THE EUROPEAN UNION HAS
SPREAD OUT A LARGE AMOUNT
OF LEGISLATIVE ACTIVITY IN
TERMS OF RENEWABLE ENERGIES
AND ENERGY EFFICIENCY. 
THE TWO FIELDS ARE NOW
FOUND MORE AND MORE
CLOSELY ASSOCIATED IN
EUROPEAN ENERGY POLICY.

S ince 2000, the European Union
has established directives on 

production of “green” electricity, on
the energy efficiency of buildings, 
on the penetration of biofuels, and on
the market of the member States and,
recently a directive setting a preferen-
tial tax system for biofuels. Another
directive is also in progress for facili-
tating development of cogeneration in
the European Union. In 1997, when
the European Commission published
its White Paper on renewable ener-
gies, it set ambitious targets for itself,
in opening a set of avenues for possi-
ble action, of which a number are
adjustments of already existing direc-
tives. However, the European Com-
mission, which recognised that
renewable energies needed help to in
order to become competitive, quickly
realised that programmes of financial
assistance in support of technologies,
the internal threat of climatic warming,

or even the risks of the European
Union’s increasing energy depen-
dence, were not going to be enough
to furnish the momentum needed to
reach these targets, whose objective
is to raise the share of renewable
energies from 6% to 12% in the Euro-
pean Union’s total primary energy
production by the year 2010. In par-
ticular, because up until now, growth
in overall energy demand has mathe-
matically erased almost all of the
laborious, absolute increase of green
terawatt-hours produced by renew-
able energies, in terms of percent-
ages. The European Commission
therefore quickly judged that it was
absolutely necessary to pave the road
leading to 2010.

Developing renewable energy 
productions

The delicate birth of the “green elec-
tricity” directive in 2001, was a test. 
It was the first legislative text expli-
citly aiming at developing renewable
energies production. It’s passage
went rather well, in spite of delays
and threats that weighed on its adop-
tion, which reinforced Brussels in its
approach. The “biofuel” and “energy
efficiency of buildings” directives
were rapidly put into action. These
texts are part, along with the 
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THE «GREEN
ELECTRICITY» DIRECTIVE
(2001/77/EC 
OF 27 SEPTEMBER 2001)

The countries:

- must reach quantitative (non restrictive)

objectives in consumption of electricity

produced from renewable sources 

(see table) ;

- are free with respect of the means used

to achieve this, in particular concerning

support systems (subventions, etc.);

- must simplify the administrative 

procedures curbing development of the

production of green electricity ;

- guarantee access to transport and 

distribution networks to green electricity

producers.

The European Commission will present 

a report on directive implementation

before the end of 2005.

NATIONAL CONSUMPTION 
FOR R.E.S. ELECTRICITY (INCLUDING
LARGE HYDROELECTRICITY)

% 1997 % 2002 Targets 
% 2010

Austria 72.7 63.6 78.1 

Belgium 1.1 0.9 6.0 

Denmark 8.7 19.3 29.0 

Finland 24.7 26.2 35.0 

France 15.0 15.6 21.0

Germany 4.5 8.9 12.5

Greece 8.6 7.6 20.1

Ireland 3.6 6.0 13.2

Italy 16.0 16.7 25.0

Luxemburg 2.1 1.9 5.7 

Netherlands 3.5 2.4 12.0

Portugal 38.5 22.6 45.6

Spain 19.9 16.5 29.4

Sweden 49.1 53.1 60.0

United 1.7 3.0 10.0
Kingdom

Total E.U. 15 13.9 13.4 22.1

Sources: Observ’ER, Eurostat

Policy 
of 
directives

% 2000 Targets 
% 2010

Cyprus 0.05 6.0

Czech Republic 3.8 8.0 

Estonia 0.2 5.1 

Hungary 0.7 3.6 

Latvia 42.4 49.3

Lithuania 3.3 7.0

Malta 0.0 5.0

Poland 1.6 7.5

Slovak Republic 17.9 31.0

Slovania 29.9 33.6

Total E.U. 10 5.6 11.0

Total E.U. 25 13.0 21.0

Source: European Commission
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deregulation of the electricity and
natural gas markets, of the first
cracks to appear in the absolute pre-
rogatives of the States in terms of
energy. They have the merit of having
transformed the White Paper objec-
tives into concrete efforts: hundreds
of thousands of megawatts of energy
installations to be built, millions of
hectolitres of biofuels to be supplied,
thresholds of heating energy con-
sumption to be enforced, etc. They
have also become, whether you like it
or not, the references used by the
administrations in the slow progres-
sion of renewable energies.  
These texts suffer from a well known
European illness: they have a rather
weak restrictive value. Concerning
the “green electricity” and “penetra-
tion of biofuels” directives, the initial
European Commission proposals pro-
vided that targets with precise figures
be made obligatory, and with the pos-
sibility of imposing sanctions. At the
end of the procedure, they had
become only indicative, a necessary
compromise in order to get the adhe-
sion of all the member States, some
of which continually brought up the
principle of subsidiarity to justify
their positions (1). In the case of the
directive on the energy performances
of buildings, the States can avoid
applying its essential dispositions
until 2009 by arguing that there are
not enough qualified experts in the
country.
Naturally there are safeguards, but
they remain only symbolic ones - like
this warning from the European Com-
mission, reserving itself the initiative
of proposing, in the two years to
come, restrictive objectives if the
schedule, which was freely adopted
by the countries for production of
electricity from renewable sources,
veers too far away from the direc-
tive’s indications. The date around
2005 has been noted, because this is
the moment where it will be possible
to judge just how effective this policy
of directives has been. In considera-
tion of the progression of awareness
in the States, as well as of the mea-
surement of the disparity of their
respective efforts, there will still be
time left to toughen them up.

(1) A principle according to which the European
Commission is not supposed to substitute itself
for the States to apply a policy.

32 RENEWABLE ENERGY JOURNAL N°13

Darmstadt
30% GREEN ELECTRICITY FOR
THE MUNICIPALITY

W ith the goal of reducing its
contribution to global warm-

ing, in 1994 the city of Darmstadt
committed itself to lowering the car-
bon dioxide emissions in municipal
buildings by 30% by the year 2005.
Among the different measures adopted,
in 2000 the municipality signed an
important supply contract with the
HEAG NaturPur AG company, which
is specialised in renewable energy
origin electricity production, to sup-
ply the city hall, the city’s administra-
tive services as well as 33 schools
and 23 day-care centers. This repre-
sents nearly 4 million kilowatt-hours
(kWh) per year, i.e. approximately
30% of the total consumption of the
municipality’s buildings. 
Darmstadt, which is Germany’s boldest
city for this kind of action and com-
mitment, has also distinguished itself
by embarking on the production of
photovoltaic electricity. It’s planning
on installing 62 peak kilowatts (kWp)
capacity on the municipality’s build-
ings, including a 1 kWp capacity
panel on the roofs of twelve schools,
by way of public display and demon-
stration. The first four schools were
equipped in 2001, and the energy out-
put of the panels is displayed in the
entry halls. 
The two biggest solar power plants
are the building of the city adminis-
tration of waste management and
road cleaning, on which 24 kWp of
photovoltaic panels are installed, and
the city’s large Park & Ride car park.
In time, it will be provided with 
50 kWp of panels, and it already has
four stations for char-ging electric
vehicles. By way of promotion, the
HEAG NaturPur AG company is offer-
ing one year of free green electricity to
its clients and to the owners of electric
vehicles.

E X A M P L E  
I L L U S T R A T I N G  
T H E  E L E C T R I C I T Y  
D I R E C T I V E

AHEAD IN THE 
BIOETHANOL RACE

Abengoa received the 2000 prize
of the European Commission’s

Campaign for Take-Off in the “Best
Industrial Partner” category. At that
time, the Spanish company announ-
ced development of two biomass
(cereals) origin bioethanol produc-
tion units that would bring their total
capacity up to 226 million liters a
year. Production was then sold above
all in the zones of influence of the
two refineries, around Cartagena and
La Coruña, where fuels contained
between 3% and 15% bioethanol.
The company’s biofuel activities,
which have been grouped together
since 2002 under the Abengoa Bioen-
ergia pole, have undergone very high

Abengoa

E X A M P L E  
I L L U S T R A T I N G  
T H E  B I O F U E L  
D I R E C T I V E

>
DIRECTIVES
ON PROMOTION OF
BIOFUELS IN TRANSPOR-
TATION AND
ON FUELS TAXATION
(2003/30/EC OF 8 MAY
2003 AND 2003/96/EC
OF OCTOBER 2003)

Before July 2004, the States must

announce the objectives that they are

committed to reach by December 2005

concerning the market share held by

biofuels (resulting from agricultural,

forestry or organic waste) on their 

territory. They will have to provide 

justification (insufficient production

capacities, etc.) in the case where

these targets are found to be lower

than the “reference“ thresholds: 2%

by December 2005, and 5.75% by

December 2010 in a second phase.

Furthermore, the Council adopted a

modification of Directive 92/81 trea-

ting the taxation of fuels, to permit

the States to reduce taxes that they

receive on biofuels, in order to make

them more competitive. A total exo-

neration is even being envisaged for

biofuels that are used in pure form.
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PENETRATION OF BIOFUELS IN THE EUROPEAN UNION,  2002 FIGURES

en tonnes en Tep

Germany 550 000  495 000

France 350 000  315 000

Italy 220 000  198 000

Austria 30 000  27 000

Sweden 10 000  9 000

Denmark 10 000  9 000

Spain 6 000  5 400

Total 1 176 000 1 058 400

BIOETHANOL, IN THOUSANDS OF TONS, 2002 FIGURES 

ETBE Ethanol 

En tonnes En tep En tonnes En tep

Espagne 375 500 240 320 176 700 113 098

France 192 500 123 200 90 500 57 920

Suède 0 0 50 000 32 000

Total 568 000 363 520 317 200 203 008

development since then. At the end
of 2001, Abengoa took over High
Plains Corporation, the fifth largest
bioethanol producer in the United
States with three plants with total
annual production capacity of 
325 million liters, and which should
rise to 400 million liters by the end 
of 2003.
In Spain, installed capacity of bio-
ethanol production of the Cartagena
and La Coruña plants respectively
reaches 142 million and 160 million
liters per year. Construction began
last January on a third production
unit, the biggest in Spain, near Sala-
manca. It should produce 200 million
tons of bioethanol per year, of which
a small fraction (5 million liters) will
come from an experimental cereals
waste conversion process.
Now the second biggest bioethanol
producer in the world, as well as
European leader, Abengoa Bioenergia
is in a particularly good position to
benefit from the European Directive
on promotion of biofuels. Last June,
it signed its most important Euro-
pean export contract with Svenska
Shell for delivery of 12 million liters
of bioethanol in 2003. And it is plan-
ning on construction of two new
plants to be located in the European
regions where the biofuel market will
prove to be the most favourable. The
company, which is  counting a great
deal on research to ensure its devel-
opment, is going to devote 40 million
dollars to improvement of the yield
of its processes, to conversion of
corn waste into ethanol and to future
uses of this same fuel. Its High Plain
Corporation subsidiary has just been
co-selected by the Department of
Energy to carry out a research and
development programme for a total
of 35.5 million dollars.

Abengoa ETBE plant 
at the refinery 

Repsol-YPF S.A (Puertollano)
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BARCELONA
WELL FRAMED BUILDINGS

Barcelona is one of the pioneering
European cities in terms of energy

consumption policy of buildings. As
early as 1999, the municipality
adopted a “solar thermal” regulation
(that has been taken up elsewhere
today, in particularly, in Catalonia,
Andalusia and Galicia) that’s applica-
ble to buildings. It stipulated that
beginning in July 2000, all new buil-
dings or old buildings undergoing
extensive renovation shall have to
obligatorily cover 60% of their energy
needs for heating domestic use water

from solar collectors. The city wanted
to give particular impact to these mea-
sures on the occasion of a large scale
urbanisation operation in progress in
the seacoast sector of San Andià del
Besòs. It will welcome the “Universal
Forum of Cultures – Barcelona 2004”
on peace, cultural diversity and sus-
tainable development. It has esta-
blished a very high set of standards
that are more far reaching than the 
“solar thermal” regulation, to which
property developers are asked to
adhere on a voluntary basis. In par-
ticular, these standards include the
following “obligations”: installation
of solar panels at the minimum rate of
4 watts peak per square meter of roof
surface, respect of exacting insulation
coefficients and energy consumption
thresholds (50 kWh per m2 and per
year in apartments, in particular),
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Barcelona

DIRECTIVE ON ENERGY
PERFORMANCE OF 
BUILDINGS
(2002/91/EC
OF 16 DECEMBER 2002)

It sets, for the States, 

the obligations:

- of taking minimum criteria for

establishing a method for calcu-

lating the energy performances 

of buildings into consideration: 

differentiated according to regions,

it must, notably, take into conside-

ration the location, the orientation,

the design, the insulation, the 

heating, air conditioning and venti-

lation equipment, the renewable

energy sources, etc., as well as the

interior climatic quality of the

building;

- of respecting, for new buildings 

as well as for large old buildings

subject to a renovation, minimum 

levels of energy performance. 

For those buildings whose useful

surface exceeds 1 000 m2, it will

also be necessary, for the first type,

to carry out a feasibility study 

concerning the integration of

renewable energies systems, and,

for the second type, to improve

their energy performances 

“in so far as possible”;

- of accompanying the

construction, the sale or the loca-

tion of a building with delivery of 

a certificate specifying its energy 

performance that will be valid for

10 years. In buildings with more

than 1 000 m2 of useful surface re-

ceiving the public, this certificate is

to be displayed in a visible manner;

- of making a periodic inspection 

of air conditioning systems with

power higher than 12 kW, and 

of boilers with power included

between 20 kW and 100 kW

(every two years for the higher

powers, or every four years if it a

gas boiler). Equipment that is more

than 15 years old will be the object

of an evaluation (output, pollution,

etc.) with a view to its possible

replacement.

E X A M P L E  
I L L U S T R A T I N G  
T H E  B U I L D I N G S
D I R E C T I V E
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DIRECTIVE ON
PRODUCTION OF HEAT
AND ELECTRICITY
BY COGENERATION

Whether it’s of renewable source 

or not, the production of electricity

with recuperation of heat – the

cogeneration process – makes it 

possible to save large quantities 

of energy. In 1998, in the European

Union, the fraction of electricity

generated by cogeneration was 

estimated to be 11%, which made

it possible to save 2% in terms 

of primary energy consumption. 

If cogeneration produces 18% 

of the electrical production of the

European Union in 2010, it’s

estimated that this could save up 

to 4% of consumption. If the 

fraction of electricity produced by

cogeneration is high in countries

like Denmark, Finland or the Nether-

lands (nearly 50%), it drops to

barely 2% in France, Greece 

or Ireland. 

In order to support cogeneration

(in those places where a demand

for heat exists), a directive is

currently in preparation. 

In the face of the consensus

expressed by the European

Parliament and Commission, it

could be successfully concluded 

in the next few months. It provides

imposing that the States:

- facilitate access to the electrical

power grid for cogeneration power

plants using renewable energies, or

if they have a capacity of less than

one electric megawatt;

- analyse the national potential of 

“high output” cogeneration

(defined as generating an energy

savings of more than 10% vs. a 

separated generation of electricity

and heat), and furnish a report on

the measures adopted to increase

penetration of this technology, 

as well as the progress recorded;

- introduce a guarantee of origin 

for electricity resulting from 

cogeneration.

respect of a maximum electrical
consumption threshold for light-
ing, connection to the local air con-
ditioning network or respect of
efficiency criteria of individual sys-
tems as the case may be. Of the fifteen
or so planned buildings, five are cur-
rently completed or in the process of
being so, including the Convention
Center and the Forum building, which
respect these standards, and a fourth
is in the process of evaluation.
Barcelona received the Best Partner
Prize in 2002 in the “Cities” category
for these initiatives in the European

Commission’s Campaign for Take-Off.
Beyond this highly visible pilot opera-
tion, the city, in the framework of its
energy plan, has decided to anticipate
application of the European Directive
on the energy efficiency of buildings
by launching a building certification
programme as a function of building
performances. To get it all going and
to ensure promotion, the city is cur-
rently starting up a test operation with
buildings (hotels, offices, etc.) that are
likely to consider this municipal certi-
fication as an added value for their
public.• PATRICK PIRO
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W
hich countries offer

the best markets for

renewables? Are pre-

sent support policies

sufficient to meet the

EU renewables target

for 2010? Which renewable technologies will

have the largest growth in the next decade?

This article briefly answers these questions by

giving an outlook on the future of electricity

from renewable energy sources based on a

recently conducted study. The ADMIRE REBUS

project team has analysed the market barriers,

support policies and potentials for renewable

electricity production in Europe. For these

analyses a new tool was developed that simu-

lates the development of the European rene-

wable electricity market under different policy

scenarios.

POLICY CONTEXT 
FOR RENEWABLE ELECTRICITY 

For many years, renewable energy technolo-

gies have received financial and political sup-

port within the European Union and its

Member States. The reasons have differed,

ranging from security of supply and local

employment to emission reduction. Due to

this diversity of policy objectives and ambi-

tions, the support schemes also differed

among countries and technologies. Figure 1

illustrates the different policy instruments cur-

rently in use in EU Member States. In general,

a trend can be observed towards two main

instruments, feed-in tariffs and quota obliga-

tions supported by a system of tradable green

certificates (TGC). An important milestone for

renewable electricity policy was the adoption

in 2001 of the Renewables Directive

(2001/77/EC), which has set indicative

national targets, measured as percentages of

the total gross electricity consumption (Euro-

pean Commission, 2001). The overall target

for EU is 22.1% in 2010 compared with a

share of 14% in 1997. Furthermore, the policy

context for renewable electricity is changing

due to the liberalisation of the energy markets

in the EU, leading to an increasingly important

role of international trade. In line with these

developments, the Renewables Directive

announces an evaluation of the coexistence of

different support mechanisms, including their

cost effectiveness, in relation to the achieve-

ment of the national indicative targets. This

evaluation is scheduled for the end of 2005,

and can be accompanied by a proposal on har-

monisation of the support schemes in the EU.

MEETING THE TARGETS

The ADMIRE REBUS tool has been used to evalu-

ate whether the European and national tar-

gets might be reached by applying the existing

policy schemes at least until 2010. The results

show that only a few Member States – Austria,

the Netherlands and the United Kingdom –

are likely to reach their targets in 2010 by con-

tinuation of present policies. Overall, the EU

consumption of renewable electricity would

be 82% of the target, or a deficit of almost

120 TWh. 

Several strategies can help to bridge the gap

between target and projected consumption.

One strategy is an intensification of current

policies. Most countries can achieve their tar-

get by increasing their average support level

to at most 6 eurocents/kWh. However, for

Spain, Italy, Belgium, Portugal and Luxem-

bourg, costs of this policy intensification will

rise to very high levels. This is due to the large

growth of installed capacity needed in a rela-

tively short period. Investors in these coun-

tries - but also in other Member States - have

to face substantial delays caused by adminis-
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trative barriers and local resistance. Measures

aiming at removing implementation barriers

can increase the compliance rate for the EU as

a whole from 82% to 89%.

The most cost-effective strategy for the EU as

a whole would be to introduce international

trade in a completely harmonised market

combined with mandatory targets for 2010.

As a reference point, a scenario has been

analysed assuming that trade is facilitated in a

TGC market from 2004 on. The results, illus-

trated in Figure 2 , show that the introduction

of international trade is the most cost-effec-

tive way of achieving the targets. This is

mainly due to comparative advantages –

renewables are deployed at those locations

where potential is available at the lowest

costs. Still, some countries may benefit more

than others. For Belgium, Italy, Spain, Portu-

gal, and the Netherlands, importing a certain

amount of renewable electricity is much

cheaper than completely achieving their target

domestically. On the other hand, producers in

the UK, Ireland, Denmark, France and Ger-

many can explore new export markets once

international trade is introduced. However,

other policy goals, such as local employment

of environmental considerations can cause

governments to prefer (a certain share of)

domestic production above import. Finally,

given the fact that the targets are expressed as

a share of electricity consumption, measures to

reduce electricity demand could considerably

save costs. 

Comparing different scenarios, illustrated in

figure 3, it is clear that achievement of the EU

targets will to a large extent rely on wind

onshore and biomass, in addition to a stable

contribution from (large) hydropower. 

TECHNOLOGY PROSPECTS DEPEND ON
THE REGULATORY FRAMEWORK

The development of other technologies is

more dependent on the type of policies used

and on the ambition level of these policies.

For technologies such as PV, specific support

covering the relatively high cost will remain

crucial in the next decade. Offshore wind 

is on the verge of competitiveness with other

renewable technologies. This means that

under generic policies – such as a TGC market

where all technologies compete – the level 

of the market price will determine its

prospects. 

For wind onshore, a large growth is expected

under all scenarios. Main countries are the

UK, Germany, France and Spain. Remarkable

is that in the most ambitious scenarios, Swe-

den becomes the fifth producer of wind-

based electricity in the EU. Apparently, the

exploitation of the significant onshore wind

resource in Sweden requires additional sup-

port policies. The use of biomass will increase

in general if the policy ambition level

increases. Biomass fired CHPs and co-fired

facilities will benefit more from the introduc-

tion of a TGC system than other biomass

technologies. With respect to the deployment

of different biomass resources, agricultural

residues and forestry residues show the

largest growth.
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M A R K E T  D E V E L O P M E N T S
O P E A N  U N I O N

FIG. 2 
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CONCLUDING REMARKS

In the next decade, the market for renewable

electricity will continue to be shaped by poli-

cies, because most technologies still depend

on financial support in order to survive in a

liberalised power market. Therefore the ambi-

tion levels of national governments and the

Commission will be the major determining

factors for deployment of renewable electricity.

Of course, these ambition levels are politically

determined. Various external factors, such as

the introduction of emission trade, the devel-

opment of a market for biofuels and the

enlargement of the EU in the next years may

create additional uncertainty on the prospects

of renewables in Europe. 

The analyses have shown that the introduc-

tion of international trade is the most cost-

effective way of achieving the targets.

However, international trade and harmonisa-

tion of the support framework are closely

related, but not the same. And although 

harmonisation is not likely to be introduced 

– if at all – before 2007-2010, the facilitation

of trade is worthwhile to consider in the

meantime. Moreover, countries should apply 

a combination of several strategies. They

should start intensifying their policies,

removing implementation barriers, and taking

measures to reduce the growth in electricity

consumption.
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extent the national governments have trans-

posed the Directive into their national support

policies. This would be the most appropriate

moment for an evaluation of national efforts.

In this sense the ADMIRE-REBUS evaluation based

on those policies planned or implemented 

by early 2003, should be regarded prelimi-

nary, because Member States still have time

to revise their support schemes or to intro-

duce new ones. • MARTINE UYTERLINDE, 
ECN POLICY STUDIES IN

THE NETHERLANDS.
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sized – Ireland has an average insola-
tion of 3 kW/m2 – and geothermal
heat pumps that make it possible 
to reduce electrical consumption for
heating by 70% by drawing on the
calories in the ground.

More and more green electricity

At the same time, Ireland has seen its
electric power sector opening up
more and more to competition. While
16% of the market is liberalized today
– for the big energy consumers -, this
threshold will go up to 56% on Fe-
bruary 19, 2004 for all professional
customers, and then for all electricity
consumers one year later. As a result,
private companies have begun to
make offers of electricity as an alter-
native to that of the historical opera-
tor, the Electricity Supply Board
(ESB). Among these private firms,
Airtricity has chosen to sell only
green electricity produced from rene-
wable sources. 
With 22 000 clients that it supplies
with 0.8 TWh of energy, Airtricity
held a 3% share of the total electri-
city market, i.e. 26 TWh, in 2002.
With strong prospects of growth for
the future. « Even before the electricity
market has totally opened up, all of
ESB's customers can change suppliers

The Irish economy is greatly
dependent on petrol and gas,
notably for its production of
electricity. The considerable

economic growth that Ireland’s expe-
riencing is accompanied by a strong
increase in electrical consumption,
which has been growing every 5 years
by 20%. It’s for this reason that the
Irish government adopted the objec-
tive of the European directive of 2001,
which provides for raising its rene-
wable source origin electrical con-
sumption from 3.6% of total electrical
consumption in 1997 to 13.2% in 2010.
The Sustainable Energy of Ireland
governmental agency forecasts go
even farther with respect to the rene-
wable energy share of electrical pro-
duction: 12.39% in 2005 and up 
to 30% in 2010. This means that 
500 MW of renewable source electri-
cal production capacity will have to
be installed by 2005. And wind tur-
bines are going to be called for a
major part of this total, representing
at least 7% of total electrical produc-
tion beginning in 2005.

Potential for all the sectors

In fact, wind power is Ireland’s main
renewable resource for electrical pro-
duction, with an objective of 1 800 MW

by the year 2010 vs. 169 MW to date.
Hydroelectricity is next in line, repre-
senting an installed capacity of 200 MW
today. But new equipment possibili-
ties are limited, in the region of an
additional 40 MW by 2010. The other
renewable sectors will have to be
developed almost from scratch.
Wood, which represents 1% of Ire-
land’s primary energy consumption
today, has high growth potential for
domestic use as well as for collective
or industrial use for production of
heat or electricity. Development of a
shredded wood or wood chips supply
sector would make it possible to set
up 5 to 30 MW capacity combined
power plants. Today, the biogas sec-
tor can be developed from organic
household or agricultural waste. 
Ireland also possesses another tradi-
tional renewable resource: peat. Even
though it’s not one of the renewable
energy sources considered by the
European directives, peat that’s been
cut into briquettes on the surface of
damp peat bogs and used as fuel in
stoves and fireplaces contributed 6%
of Ireland’s total energy mix in 2000.
In Europe, only Finland uses peat at a
comparable level, representing 5% of
its energy consumption.
Finally, promotion of solar water
heaters in housing is being empha-
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Irelands banking 
on green energies

IRELAND’S COUNTING ON RENEWABLE ENERGIES

TO ACCOMPANY THE INCREASE IN DEMAND

FOR ENERGY, IN PARTICULAR, WITH A TARGET

OF GREEN ELECTRICITY REPRESENTING 30% OF

CONSUMPTION IN 2010. SOME EXPLANATIONS.
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if it's to buy green electricity », explains
Dermot O’Kane, the Airtricity Sales
Manager. « In addition, we sell our
green electricity at a price that's 5%
lower than that of ESB ». In this way,
numerous industrialists, self-employed
craftsmen and shop keepers have
chosen green electricity, for the envi-
ronment friendly promotional argu-
ment that it offers as well as for
economic reasons. Sales representa-
tives, who are paid on a commission
basis, have the job of convincing cus-
tomers to sign on to an energy supply
contract similar to that of ESB with
Airtricity, without any obligation in
terms of its duration. 

Airtricity, a green electricity utility

Airtricity isn’t only a distributor, it’s
an integrated electricity company – a
utility – whose ambition is to produce
its green electricity using wind tur-
bines. But for the time being, its two
wind parks that are in operation sup-
plied only 15% of its electricity sales
in 2002. Airtricity therefore imports
electricity produced in Scotland and
France by hydroelectric power plants.
To guarantee the electricity’s renew-
able origin, Airtricity’s suppliers have
to transmit a certification to the Com-
mission for Energy Regulation (CER)

every 3 months, which can, more-
over, check on the origin of Airtricity's
energy purchases at any time. For the
years to come, the government is
preparing the organisation of a green
certificates mechanism (Renewable
Energy Certificate System, RECS)
attached to each amount of electricity
produced, and exchangeable at the
European level. To increase its share
of “clean” production and to accom-
pany customer development in Ire-
land and in Ulster, Airtricity currently
has wind parks representing several
hundred MW under development in
Ireland and Scotland. « Since we our-
selves distribute the electricity pro-
duced by our own wind turbines, we
can build wind parks without taking
Irish government calls for tenders into
consideration », indicates Dermot
O’Kane. In addition, Airtricity should
construct and commission in Autumn
2003 the first 25 MW section of the
Arklow offshore wind park, located 
at about fifty kilometres south of
Dublin. With a total capacity of 
520 MW, Arklow will be Ireland's
biggest offshore wind park and one of
the largest projects in Europe. 

25 000 TWh per year offshore

For Eddie O’Connor, the Chairman
and Managing Director of Airtricity
and Vice President of the European
Wind Energy Association (EWEA),
offshore wind power is the answer to
Europe's energy needs in the 21st cen-
tury. « Wind potential at 40 km off the
coast in the North Sea could produce
25 000 TWh per year, i.e. the electrical
consumption of the European Union.
The electricity produced in this way
could be dispatched throughout all of
Europe via high voltage power lines at
an economically competitive cost and
at an environmental cost that is not
comparable with that of gas or petrol.
Energy self-sufficiency is at the heart
of the construction of Europe, with the
two founding treaties of the CECA and
the Euratom. Today, Europe offers the
possibility to seize on this historical
opportunity of replacing petrol by
wind, something that a single country
alone couldn't do by itself ». •

BENOÎT GARRIGUES

For more information about 
green electricity in  Ireland: 
www.airtricity.ie
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WIND TURBINES IN
ULSTER AS WELL

The same winds that sweep over the

coasts of the Republic of Ireland also

blow in Ulster, and wind parks are

sprouting up at almost the same

pace on both sides of the border, in

relation to population. Seven wind

parks have already been installed in

Northern Ireland, for a total capacity

of a little less than 40 MW. Very

active, the Ulster-based developer,

B9 Energy, built and is now running

almost all of the wind parks in the

British province and several others in

the Republic of Ireland as well.

The electricity circulates between the

two countries depending on demand

and means of production, but not

sufficiently enough according to elec-

tric sector operators. Only two high

voltage power lines, that are each

capable of dispatching 600 MW,

connect Eire et Ulster, which is itself

connected by a 500 MW capacity

line to Scotland. According to the

operators, this low-level interconnec-

tion is responsible for an additional

cost of approximately 10% on the

price of energy for consumers.
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≤ The Currabwee
wind farm. 
A total of 7 wind
turbines of 
660 kW capacity.

Wind turbines 
are going to be
represented 7% of
total electrical
production begin-
ning in 2005. ≥



WIND POWER KEEPS ITS PROMISES

R
epresenting nearly 74% of installed

wind power capacity in the world,

Europe is more than ever the spear-

head of the wind power industry. The

European Union established a new

installation record in 2002 with an

additional 5 809 MW vs. 4 283 MW in

2001. Total installed European capacity

as of the end of 2002 was equal to 

23 059 MW (Table 1).

Once again, Germany continues to be

the biggest market in the world. With 

3 247 MW installed during the year

2002, Germany’s total capacity amoun-

ted to 12 001 MW at the end of 2002,

i.e. more than half of the European

Union’s wind power capacity. Spain has

also made considerable progress with

an additional 1 493 MW, and its

prospects of growth still remain very

sizeable. Spain is seeking to install 

13 000 MW by 2011. This capacity 

corresponds to production in the region

of 28.6 TWh.

42 RENEWABLE ENERGY JOURNAL N°13

For more than five years now, EurObserv’ER has been collecting data concer-
ning the renewable energy sources of the European Union in order to des-
cribe the status and dynamics of these sectors in thematic barometers. The
RE Assessment Barometer published here is the synthesis of the work carried
out and published in 2003 (issues 153 to 158 Systèmes Solaires magazine
2002 data consolided). This publication offers a survey of the dynamics of
eight renewable energy sectors. As background reference, sector perfor-
mances are measured in comparison with European Commission White
Paper objectives.

2003 Annual 
Assessment Barometer

THE 2003 WIND
ENERGY BAROMETER

Capacity
installed Growth 

2001 2002 in 2002 in %

Germany 8 754 12 001 3 247 37.1%

Spain 3 337 4 830 1 493 44.7%

Denmark 2 417 2 889 472 19.5%

Italy 697 785 88 12.6%

The Netherlands 493 688 195 39.6%

United Kingdom 474 552 78 16.5%

Sweden 293 328 35 11.9%

Greece 272 276 4 1.5%

Portugal 125 179 54 43.2%

France 94 153 59 62.8%

Ireland 125 138 13 10.4%

Austria 83 139 56 67.5%

Finland 39 41 2 5.1%

Belgium 32 44 12 37.5%

Luxemburg 15 16 1 6.7%

Total U.E. 17 250 23 059 5 809 33.7%

1 - Installed wind power capacity in the European Union (in MW) 
EurObserv’ER 2003 - Winpower Monthly 2003

EurObserv’ER
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In Denmark, wind power is undergoing

a revival further to a national text

favouring the replacement of wind tur-

bines that are more than 10 years old.

472 MW were installed during the

year 2002 vs. barely 120 MW in 2001.

Moreover, Denmark has confirmed its

status as the leader in offshore wind

power with the commissioning of the

largest offshore wind park in the world

in 2002 (Horns Rev with a capacity of

160 MW). 

Among the other European countries,

the efforts made by Italy and the

Netherlands can be noted. They both

had a very good year in 2002 (respec-

tively with an additional 88 MW and

additional 195 MW). With respect to

France, even if a real political wish to

develop wind power energy does exist

(an average purchase price of 7 euro

cents over fifteen years), technical and

administrative, or even psychological,

barriers still persist. France still lacks

references in terms of the visual and

noise impact of wind turbines on the

environment. The consequence of this

is that only 59 MW were installed dur-

ing 2002, bringing total French wind

power capacity to 153 MW.

90 000 MW FOR EUROPE IN 2010?

T
he wind power market trend in

Europe remained very favourable in

2002 with even a slight increase in the

number of installations (33.7% growth

vs. 33.4% in 2001). The German and

Spanish markets continue to be strong,

and the United Kingdom, in particular

due to its offshore program, should

soon become one of wind power's big

countries. To take this evolution into

account, the estimation of the EWEA

for 2010, which is officially placed at

75 000 MW, should shortly be revi-sed

upwards. The Danish research 

consultancy office, BTM Consult, 

has already taken this new trend into 

consideration. It’s now announcing a

total capacity in the neighbourhood of 

90 000 MW vs. an objective of 40 000 MW

for the European Commission’s White

Paper (see Graph 2).

2 - Comparison betwenn current trend and White Paper
objectives (in MW) EurObserv’ER 2003

*This barometer was prepared by

Observ’ER in the scope of

“EurObserv’ER” Project 

which groups together Observ’ER,

Eurec Agency, Eufores and O.ö. Ener-

gieSparverband with the financial 

support of the Ademe and DG Tren

(Altener Programme).
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1 - Photovoltaic capacities in the European Union in 2001
and 2002 (in MWp) EurObserv’ER 2003

Power installed end 2001                                              Power installed end 2002

Country on-grid off-grid Total on-grid off-grid Total

Germany 178.0 16.70 194.70 258.00 20.00 278.00

The Netherlands 16.18 4.33 20.51 23.68 4.63 28.31

Italy 8.35 11.65 20.00 10.35 12.40 22.75

Spain 5.35 10.30 15.63 7.91 11.39 19.30

France 0.97 12.88 13.86 1.47 15.18 16.66

Austria 4.68 1.96 6.64 7.88 2.16 10.04

Sweden 0.15 2.88 3.03 0.18 3.10 3.28

Finland 0.12 2.64 2.76 0.14 2.89 3.03

United Kingdom 2.23 0.52 2.75 3.63 0.62 4.25

Denmark 1.29 0.21 1.50 1.44 0.23 1.66

Greece 0.55 0.85 1.40 1.04 1.33 2.37

Portugal 0.27 0.98 1.25 0.27 1.19 1.46

Belgium 0.40 0.00 0.40 0.53 0.00 0.53

Total U.E. 218.54 65.90 284.42 316.52 75.12 391.64
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2 - Comparison between current trend and White Paper
objectives  (in MWp) EurObserv’ER 2003

PHOTOVOLTAIC ENERGY: 33.3%
GROWTH IN 2002

L
ike wind power, photovoltaic energy

can be proud of its high growth.

During 2002, world photovoltaic cell

production increased by 33.3%, and

the European Union's installed capacity

grew by 37.7%. However, this dynamism

remains fragile because the market, at

least for a few more years, is still

closely linked to national programs of

grid-connected photovoltaic systems.

The cumulated capacity of the differ-

ent European Union installations 

is found in the neighbourhood of 

392 MWp. This result corresponds to a

106 MWp increase in installed capaci-

ties (95 MWp connected to power

grids and 11 MWp that are not grid-

connected) with respect to 2001. Grid-

connected applications now represent

nearly 81% (vs. 76.8% in 2001) of

installed capacity in the European

Union (see Table 1).

Within the countries of the European

Union, current growth is essentially dri-

ven by the German market that repre-

sented 77.5% of the newly installed

capacities of the European Union in

2002. Led by its "100 000 Solar Roofs"

THE 2003 
PHOTOVOLTAIC
BAROMETER
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MORE THAN 12 MILLION M2

OF THERMAL SOLAR COLLECTORS
INSTALLED

S
ince the year 2000, the European

Union thermal solar market has

really taken on a new dimension in cros-

sing the milestone of one million m2 of

collectors installed per year. However,

even though the year 2002 is part of

this trend (with 1 185 255 m2), it was,

all the same, a reminder of the relative

fragility of this sector. 

The unassailable leader of this sector,

Germany, had a difficult year in 2002.

According to the BSI (Association of

German Solar Industrialists), an addi-

tional 574 060 m2 were installed du-

ring 2002 (462 240 m2 of glazed

collectors, 61 820 m2 of vacuum col-

lectors and  50 000 m2 of unglazed

collectors), which is nevertheless far

from the 925 520 m2 that were ins-

talled in the previous year. Even so,

Germany displayed an installed capa-

city of 4 715 110 m2 at the end of

2002 (see Table 1). The drop in the

German market can be explained 

by several factors including the

Program, Germany installed 82 MWp in

2002, reaching a capacity of 278 MWp.

The Netherlands conserved its second

place position in Europe with a cumu-

lated growth of 28.3 MWp, i.e. a 38%

progression with respect to 2001. On

its side, Italy experienced some difficul-

ties in 2002 in the application of its

photovoltaic program. Italy estimates

its installed capacity at 23 MWp at the

end of the year 2002.

NEW TARGET FOR 2010

T
aking the expected results of the dif-

ferent European national programs

into account, total capacity in the

region of 520 MWp can be expected 

in the European Union for the end 

of 2003 (see Graph 2 p.44). The 

650 MWp objective of the Campaign

for Take-Off, initiated by the European

Commission in 1999, will not be met.

European dynamism is more difficult to

estimate in the long term. The Euro-

pean market continues to be very

much focused on Germany, and the

real implication and involvement of

certain European Union countries like

France, Italy or Spain is sometimes dif-

ficult to define. Taking these uncertain-

ties into consideration, future European

Union installation capacity is estimated

at approximately 1 400 MWp in 2010,

i.e. an annual growth rate of 15% begin-

ning in 2003. Forecasts made by the

EPIA (European Photovoltaic Industry

Association) are much more optimistic.

Michel Viaud, the EPIA Secretary Gen-

eral, estimates that the European Com-

mission scenario (3 000 MWp at the

end of the year 2010) is altogether

attainable. Its success depends above

all on the political will of each member

country to ensure that industrialists

have a sufficient amount of demand,

as the United Kingdom is doing at 

present.

THE 2003 THERMAL
SOLAR BAROMETER

2001 2002

Germany 4 119 050 4 715 110

Greece 2 807 200 2 850 200

Austria 2 370 960 2 541 960

France 660 000 670 000

Italy 363 050 408 450

The
Netherlands 330 800 395 190

Denmark  287 780 290 320

Spain 252 240 282 380

United 
Kingdom 175 920 203 420

Portugal 210 900 199 900

Sweden 186 130 199 250

Finland 47 550 43 250

Belgium 36 455 41 320

Ireland 3 300 4 170

Total U.E. 11 851 335 12 844 920

2 - Comparison between current trend and White Paper
objectives  (in m2) EurObserv’ER 2003
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1 - Cumulated surface area 
thermal solar collector surface
area installed in the European
Union in 2001 and 2002 (in m2) 
EurObserv’ER 2003 - Sun in Action II
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SMALL HYDRAULIC POWER PLANTS:
STILL POTENTIAL TO BE EXPLOITED

T
he big electric dams like those of

Tignes in the Alps or Alqueva in

Portugal aren’t the only representa-

tives of hydroelectric energy in the

European Union. There’s a galaxy of

small hydraulic plant sites in Europe

that play a notable economic and ener-

gy role. Their development has often

been closely tied to that of the high

power dams, and it's therefore not

unusual to encounter small hydraulic

installations that are more than 50 or

60 years old and so certain downgrad-

ings can be noted.

In the European Union, the ”small”

hydraulic plant designation applies to

installations having a unit power lower

than 10 MW. For the end of 2002, the

total installed capacity for all of the

countries of the European Union is esti-

mated at 10 500 MW  (see Table 1).

The leading countries in terms of

installed capacity are respectively Italy,

France, Spain, Germany and Sweden.

The five of them alone represent 

THE 2003 
MICRO-HYDRAULIC
ENERGY BAROMETER

1 - Total small hydraulic
capacity installed in the 
European Union EurObserv’ER 2003

2001 2002

Italy 2 270 2 233

France 2 020 2 020

Spain 1 607 1 655

Germany 1 515 1 515

Sweden 1 050 1 050

Austria 870 980

Portugal 308 317

United Kingdom 160 160

Greece 52 61

Finland 320 320

Belgium 61 61

Luxembourg 39 39

Ireland 34 34

The Netherlands 2 2

Denmark 11 11

Total 10 319 10 458
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12 000 White Paper

Current trend

decrease in subventions, the change-

over to the euro or electoral uncertain-

ties. The Austrian market, which is

much more structured, resisted the crisis

better. The surface area installed in

2002 is even slightly higher than that of

2001 (171 000 m2 vs. 169 120 m2 in

2001). In this way, Austria constitutes

the European Union’s second biggest

market as well as its third largest

installed capacity with 2 541 960 m2.

Greece is the third largest European

market and represents its second big-

gest installed capacity (2 850 200 m2).

Greece also underwent a decline in

2002 with 152 000 m2 installed vs. 

175 000 m2 in 2001. Several other

countries with interesting market

dynamics are located behind this ”top

three”, which represented three quar-

ters of the European Union market in

2002. This is the case notably for

France, whose thermal solar promotion

campaign led by the ADEME is begin-

ning to bear its fruit with 62 000 m2

installed in 2002. Overall, the total sur-

face of thermal solar collectors (glazed,

unglazed and vacuum) installed in the

European Union is estimated at 

12 844 920 m2 at the end of the year

2002. It’s important to note that this

figure expresses the number of collec-

tors currently in activity, that is to say,

corrected by a downgrading relative to

installation obsolescence.

2010: WHITE PAPER OBJECTIVE 
DIFFICULT TO REACH

G
raph 2 page 45 shows a projection

of the current trend in the Euro-

pean Union compared with the objec-

tives of the European Commission’s

White Paper. For 2003, the European

surface area is forecast as being equal

to 13.75 million m2, that is to say,

lower than the Campaign for Take-Off

objective of 15 million m2. The Euro-

pean Commission's second objective

(100 million m2 installed at the end of

the year 2010) seems to be out of

reach considering current growth rates.

Assuming that European national pro-

grams (White Paper on renewable ener-

gies in Italy, the Spanish renewable

energies promotion plan, the solar hot

water program for Portugal, etc.) are

respected, and that Germany abides by

its schedule (that is to say with an annual

market near 10 million m2 in 2010),

Future European installed capacity at

that date is estimated at 56.2 million m2.
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2 - Comparison between current trend and White Paper
objectives (in MW) EurObserv’ER 2003

This figure is an estimation because the absence of regular updatings of national accounting operations

lead us to estimate a part of the capacities
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AN EYE SHOULD BE KEPT ON 
GEOTHERMAL ENERGY

G
eothermal energy is composed of

two sectors that distinguish them-

selves by different technologies and

different applications, from the produc-

tion of heat to that intended for gener-

ating electricity.

THE ELECTRICAL SECTOR

A
t the end of the year 2002, geot-

hermal capacity installed in the

European Union to produce electricity

amounted to 883.3 MWe (Table 1).

More than 97% of this installed capa-

city is due to a single country: Italy 

(862 MWe). Moreover, the news from

Italy was very rich in 2002 because

eight new units, with individual capaci-

ties of between 10 MW and 60 MW,

were put into service. 

The other countries involved in geo-

thermal origin electrical production are

Portugal with 16 MWe, France with

4.3 MWe and Austria with 1 MWe

installed on its Altheim site. This instal-

lation is very interesting because it

uses a technology that is still not very

wide-spread in the world, but which is

very promising in terms of potential:

binary technology. This makes it possi-

ble to produce electricity from ground

water tables having temperatures of

around 100°C, which ordinarily wouldn't

be high enough for such a valorisation.

THE HEAT PRODUCTION SECTOR

H
eat can be produced from geother-

mal energy in two sources very 

distinct ways. The first way consists of

directly exploiting ground water tables

whose temperatures are included

between 30°C and 150°C (so-called

low and middle temperature appli-

cations).

The second way to produce heat by

making use of geothermal heat pumps

that are in the scope of so-called very

low temperature applications. It’s esti-

mated that low temperature geother-

mal energy represented a thermal capa-

city in the region of 1 051.6 MWth in

the European Union in 2002 (Table 2),

i.e. 4.3% growth with respect to 2001.

According to our classification, Italy is

the leading country in the European

Union for low energy applications with

a capacity of 426.2 MWth. 

France is the second largest geother-

mal country in Europe. In a recent

report, ADEME assessed France’s pri-

mary energy production using geother-

mal energy at nearly 128 000 toe

(including 103 200 toe from the Ile-de-

France region alone) for a capacity in

the region of 330 MWth. Germany is

the third largest country in terms of

installed geothermal capacity. According

to the German Geothermal Associa-

tion, installed capacity hasn’t evolved

since 2001 and is presently found at

70.5 MWth.

HEAT PUMPS: THE SWEDISH EXAMPLE

F
or very low temperature applica-

tions (geothermal heat pumps), the

classification according to installed

capacities is totally different from

8 473 MW, i.e. 81% of total Euro-

pean Union capacity. These figures

have progressed very slowly because,

due to administrative obstacles and

local opposition, it’s difficult today to

carry new small size hydraulic power

plant projects through to completion.

CURRENT TRENDS ARE FAR FROM
FUTURE OBJECTIVES

A
dmittedly, the current European

trend in the growth of small

hydraulic power plant capacity isn’t

very dynamic. However, the sector has

real potential ahead of it that can open

up to sustained economic activity. 

A study recently performed by the

ESHA (European Small Hydraulic Asso-

ciation) estimates the potential that is

still available in the European Union at

nearly 6 000 MW. A considerable share

of this deposit (approximately 20%) is

represented by rehabilitation and reno-

vation operations of already existing

sites. Nearly 68 % of the small

hydraulic installations currently found

in the European Union are more than

40 years old.

In terms of White Paper objectives, if

the average annual growth rates of the

last four years are applied up to the

year 2010, European small hydraulic

capacity should be found at around 

12 000 MW (Graph 2 p.46). This figure

is clearly far short of the European

Commission White Paper ambition of

14 000 MW. 

THE 2003 
GEOTHERMAL ENERGY
BAROMETER

1 - Geothermal origin electrical production
in the European Union EurObserv’ER 2003

2001                                             2002

MWe GWh MWe GWh

Italy 785 4 376 862 4 662

Portugal 16 119 16 119

France 4.3 21 4.3 21

Austria 0 0 1 2

Total 805.3 4 516 883.3 4 804
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that for direct uses (Table 3). Swe-

den is at the top of the list with a

capacity estimated at 1 056 MWth for

176 000 units and an annual market of

29 00 units in 2002. The number two

country is Germany with 587.6 MWth 

(73 455 units) in 2002. France comes

in at third place (541 MWth). Accord-

ing to the AFPAC (French Heat Pump

Association), the 2002 market repre-

3 - Quantity and installed capacity of geothermal heat pumps
in the principle countries of the European Union EurObserv’ER 2003

2001                                             2002

Number Power Number Power  
(MWth) (MWth)

Sweden 147 000 882.0 176 000 1 056.0

Germany 66 653 533.2 73 455 587.6

France 28 500 453.0 36 500 541.0

Austria 31 000 540.0 34 000 590.0

Finland 18 356 296.0 19 833 320.0

Denmark 6 700 80.4 7 200 86.4

The Netherlands 3 985 47.8 5 200 62.4

Belgium 2 100 21.0 2 250 22.5

Ireland 700 7.0 1 000 10.0

Greece 150 2.0 150 2.0

United Kingdom 49 0.6 149 1.6 

Italy 100 1.2 100 1.2

Total 305 293 2 864.2 355 837 3 280.7

White Paper

Current trend
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4 - Comparison between current trend and 
White Paper objectives for heat production (in MWth)

2 - Low temperature geo-
thermal energy (other than
geothermal heat pumps) in the
European Union EurObserv’ER 2003

2001 2002

Power Power
(MWth) (MWth)

Italy 426.2 426.2

France 327.6 330.0

Germany 70.5 70.5

Austria 63.8 92.5

Greece 56.7 69.0

Sweden 47.0 47.0

Portugal 5.5 5.5

Denmark 4.0 4.0

Belgium 3.9 3.9

United Kingdom 2.3 2.3

Ireland 0.7 0.7

Finland 0.0 0.0

The Netherlands 0.0 0.0

Total 1 008.1 1 051.6
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R sented 8 000 units (with average

capacity included between 10 kW and

12 kW) for a cumulated installed total

of 36 500 units (396 MWth).

THE RIGHT RATE FOR 2010

I
taly, Portugal and France are seeking

to increase their installed high tem-

perature geothermal capacities (for

>



RENEWABLE ENERGY JOURNAL N°13 49

STRONG BIOGAS POTENTIAL

S
ince the ”environment” has become

a full-fledged economic sector, the

biogas sector has undergone constant

development in most of the countries

of the European Union. Armed with

the dual advantage of getting rid of

pollution while producing energy at

the same time, numerous methanisa-

tion units have appeared in the four

corners of Europe.

During the year 2002, the total pro-

duction of crude biogas of the coun-

tries of the European Union amounted

to 2 762 ktoe (thousands of tons oil

equivalent). European production took

a 6.4% leap forward compared with

the figures for 2001 (see Table 1).

England is the number one country in

Europe with 952 ktoe produced in

2002. Biogas is one sector that has

really been able to take advantage of

the liberal framework established in

Britain. Germany is found in second

THE 2003 BIOGAS
ENERGY BAROMETER

1 - Crude biogas production in
2002 in the European Union 
(in thousands of toe)e
EurObserv’ER - AIE - Solagro - IDAE

Prod. Prod.
in 2001 in 2002 Growth 

United 
Kingdom 904 952 5.3%

Germany 600 659 9.8%

France 276 310 12.3%

Spain 134 168 25.4%

Italy 153 155 1.3%

The
Netherlands 161 134 -16.8%

Sweden 112 115 2.7%

Denmark  73 62 -15.1%

Austria 56 59 5.4%

Belgium 45 56 24.4%

Greece 33 42 27.3%

Ireland 28 28 0.0%

Finland 18 18 0.0%

Luxemburg 2 2 0.0%

Portugal 1 2 100.0%

Total 2 596 2 762 6.4%
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come. In this way, Italy is projecting a

total of 946 MWe in 2010, Portugal

45 MWe and France 21 MWe. 

Combined with new small-size binary

power plants, these efforts will bring

the capacities put into service in the

European Union up to 1 027 MWe at

the end of the year 2010. This figure

surpasses White Paper objectives that

target 1 000 MWe in 2010.

Forecasts are not as detailed with

respect to production of heat as in the

case of production of electricity. 

Concerning low temperature geother-

mal energy, an annual increase of 

50 MWth per year (which corresponds

to the present growth rate) would

make it possible to reach 1 450 MWth

in 2010. For very low temperature

geothermal energy (geothermal heat

pumps), if the sector maintains a

growth rate in the region of 10% up

until 2010, the sector could reach a

cumulated capacity of 6 720 MWth

(Graph 4).

place position with 659 ktoe, recording

a 9.8% advance with respect to 2001.

As in the case of many other renew-

able energy sectors, Germany reaffir-

med a strong will to diversify its energy

panel. France holds an interesting third

place position reinforced by a 13.2%

growth rate with respect to 2001. This

can be explained by several new sites

that were put into service (in particu-

lar, 12 landfild plants between 2001

and 2002).

The other member countries of the

European Union have clearly lower

production figures. Nonetheless, the

efforts made by Spain, which increased

its production by 25.4% in one year,

should be cited.

MORE THAN 4 000 UNITS IN EUROPE

T
he biogas sector valorises different

types of waste deposits. They’re all

based on the principle of methanisa-

tion or ”anaerobic digestion” (without

oxygen) of organic matter that leads to

the formation of a methane-rich gas.

This gas can be used as a source of

energy to produce electricity, heat or a

fuel gas. Overall, the European Union

counts from 4 190 to 4 390 units that

make up its biogas installations. These

figures represent an increase in the

region of 7% in the number of installa-

tions with respect to the year 2000.

Table 3 breaks down European capa-

city as a function of the number of

installations for each deposit and their

importance in energy production.

PROJECTS TO REACH EUROPEAN
OBJECTIVES

N
umerous biogas projects have

been announced for the near

future, especially in the treatment of

rubbish dump gas and on-the-farm

installations in Austria, Spain and

Great Britain. In the longer term, the

development figures for the biogas sec-

tor in the European Union remain in

the sphere of future potential. A Solagro

study puts forward a crude biogas pro-

duction potential in Europe estimated

at 18 million toe by the year 2020. To

compare this sector’s growth rate with

the White Paper objectives, three

growth scenarios were simulated at

three different average annual increase

rates (10%, 20% and 30%). These rates

were applied to the growth in crude

biogas production and compared with >
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3 - Distribution of European
biogas production per type of
deposit EurObserv’ER 2003 - Solagro 

Deposits Units Production
share

Landfil 450 38%

Urban 
sewage 1 600-1 700 33%

Industrial 
sewage 420 24%

Agricultural 
biogas 1 600-1 700 2%

Methanisation
units of 
municipal 
waste 65 2%

Collective 
codigestion
units 55 1%

the objectives set for 2003 (2.25

million toe) and 2010 (15 million toe). 

For 2003, the objective set in the

scope of the Campaign for Take-Off

has already been reached. On the

other hand, for the end of the decade,

only the highest scenario (with a

growth rate of 30%) will make success

possible (Graph 2). 

Being able to keep an annual growth

rate like this over an 8-year period is a

seemingly impossible task. To achieve

it, the sector will not only have to

impose these units on a majority of the

waste sites in Europe but will also have

to greatly increase the crude biogas

valorisation rate that is presently in the

region of 50%. Methane resulting from

the units must no longer be burnt off

in flare stacks but rather be trans-

formed into final energy in a practically

systematic way.

2 - Comparison between current trend and White Paper objectives
(in millions of toe)
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WOOD ENERGY: THE NUMBER ONE
RENEWABLE ENERGY

D
uring the past decades, the wood

energy sector hasn’t ceased to

progress on technological and indus-

trial levels. The image of this tradi-

tional sector has now taken on a new

modernity. Out of the 81 million toe of

primary energy that resulted from

renewable energy sources in 2002,

more than half came from the wood

energy sector (see Graph 1). A figure

that puts the wood energy sector up at

the top of the renewable energies list

behind hydraulic power (small and big

size installations), and contributing, all

the same, from 12% to 14% of the

electrical consumption of the countries

of the European Union.

In 2002, primary energy production

from wood energy amounted to 44.06

million toe for all of the countries of

the European Union (see Table 2). This

figure marks a progression de 2.7%

with respect to 2001. With 8.48 mil-

lion toe produced in 2002, France is

the European leader for this sector. 

Germany, which is in second place, had

one of the strongest growth rates in the

last few years, going from 4.7 million

toe in 1999 up to 8 million in 2002.

Germa-ny has an estimated 7 million

wood energy installations, and if the

current rate of progress is maintained,

it will very soon become the European

leader for the sector. 

Two other countries complete this top

of the list ”foursome”, Sweden and Fin-

land. Their common point being the

presence of vast wooded areas on their

territories (respectively 24 and 20 mil-

lion hectares) and a true tradition in

exploiting wood for energy.

A STRONGER GROWTH RATE, 
BUT STILL NOT ENOUGH FOR 2010

S
everal European countries currently

have development programs for their

wood energy sectors. The case of Den-

mark can be cited, which has the pro-

ject of converting all of its wood energy

heat networks into cogeneration units,

or that of France, which should con-

tinue to be the leading country in 

the sector due to its national ”Wood

THE 2003 WOOD
ENERGY BAROMETER

>



52 RENEWABLE ENERGY JOURNAL N°13

Energy Plan” program. The White

Paper objective for 2010 was set at 

100 million toe. On the other hand, the

Campaign for Take-Off expressed its

goals in terms of new realisations 

(10 000 MWth of biomass cogenera-

tion and 1 million homes heated from

biomass) which is impossible to trans-

late into toe.

Graph 3 indicates that all of the Euro-

pean Union countries should approach

a total of 71 million toe for the end of

2010, which shows that we're not at

the right growth rate that's needed to

reach the target. But it also has to be

pointed out that the forecasts of the

36% 
Hydroelectricity

3% 
Biogaz + biodiesel

6% 
Geothermal 
energy

4%
Solar + wind power

51%
Wood energy
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1 - Share of the different renewable energy sectors in European
Union primary energy production EurObserv’ER 2003
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3 - Comparison between current trend and White Paper objectives
(in Mtep) EurObserv’ER - AIE

2001 Wood Energy Barometer esti-

mated the results for 2010 at 62 mil-

lion toe. The growth rate for all of the

European Union has therefore been

reinforced. Moreover, the years that

still remain before the expiry date may

witness the birth of new technologies

or of strong national programs that will

further influence these projections.

2 - Primary energy from 
the use of wood energy in the
European Union (in  millions
of toe) EurObserv’ER - AIE

Prod. Prod.
in 2001 in 2002 Growth 

France 9.14 8.48 -7.2%

Germany 6.80 8.00 17.6%

Sweden 7.63 7.86 3.0%

Finland 6.50 6.40 -1.5%

Spain 3.67 3.89 6.0%

Austria 2.84 3.01 6.0%

Portugal 1.88 1.90 1.1%

Italy 1.52 1.46 -3.9%

Greece 0.94 0.94 0.0%

Denmark  0.76 0.81 6.6%

United 
Kingdom 0.47 0.47 0.0%

The
Netherlands 0.32 0.40 25.0%

Belgium 0.27 0.28 3.7%

Ireland 0.15 0.15 0.0%

Luxemburg 0.01 0.01 0.0%

Total 42.90 44.06 2.7%
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BIOFUELS: 39% GROWTH IN 2002

P
art of the fuel put into vehicles

doesn‘t come from petrol but from

renewable energy sources. Admittedly,

this part is still low (less than 1%) but

it hasn't stopped growing.

The biofuels sector is in turn composed

of two distinct sectors: ethanol which,

after transformation into ETBE (ethyl-

tertio-butyl-ether), serves as an addi-

tive for carburettor type petrol engines

and biodiesel that serves as an additive

for diesel engines. 2002 was a good

year for biofuels as a whole, since their

total volume went from 1 069 700 up

to 1 493 200 tons (i.e. a 38% increase).

THE ETHANOL SECTOR

I
n 2002, European ethanol produc-

tion amounted to 317 200 tons vs.

216 000 tons in 2001, i.e. 46.9% growth

(Table 1). France is no longer leader,

having given up its place to Spain,

which has made sizeable investments

in this sector these few years (in parti-

cular for a site in Corogne). Spain pro-

duced 176 700 tonnes of ethanol in

2002 vs. 90 500 tons for France. 

Sweden is Europe’s third largest pro-

ducer with 50 000 tons of ethanol in

2002. It should be noted that contrary

to the other two European producers,

Sweden doesn’t transform its ethanol

into ETBE for use.

THE BIODIESEL SECTOR

I
n 2002, European biodiesel produc-

tion increased by more than 37% to

reach a total of 1 176 000 tons vs. 853

700 in 2001 (see Table 3).

In the same way as it did in the ethanol

sector, France also gave up its place of

leading biodiesel producer to Germany.

For several years now, Germany has

been investing to develop its produc-

tion capacities and so it’s very logical

for it has become the number one pro-

ducer today with 550 000 tons of

biodiesel in 2002. Moreover, Germany

doesn’t impose limits in terms of the

volumes of biodiesel that can benefit

from adjusted taxation. Italy has also

increased its production to reach 220

000 tons (vs. 140 700 tons in

1 - Ethanol and ETBE production in European Union in 2002 
(in tons and in toe) EurObserv’ER 2003

Ethanol ETBE Ethanol ETBE  
production production production production

(in tons) (in tons) (in tep) (in tep)

Spain 176 700 375 500 57 920 123 200

France 90 500 192 500 113 098 240 320

Sweden 50 000 0 32 000 0

Total 317 200 568 000 203 018 363 520

THE 2003 BIOFUELS
ENERGY BAROMETER

2 - Comparison between current trend and White Paper objectives
(in millions of tons) EurObserv’ER 2003>



T
o end this assessment
barometer, two graphs
illustrate the situation at
the end of 2002 in terms
of renewable energy deve-

lopment for each of the European
Union's major objectives. Graph 1
shows the share of renewable ener-
gies in primary energy consumption
in the European Union in 2002. The
European Union's overall target is to
reach the threshold of 11.5% at the
end of 2010, whereas the current 
figure is 5.08%. The road ahead is
still long, all the more so since the
figure for 2001 was 5.6%. The low
amount of rainfall during the past
year, compared with the exceptional
level of 2001, is enough in itself 
to explain this decline. The hydraulic
power sector produced less and the
result is appreciable. 

The conclusions of Graph 2 are iden-
tical to those of the previous graph.
The decline in hydraulic production
caused the share of renewable ener-
gies in electrical consumption to lose
3.3% (going from 16.7% in 2001 to
13.4% in 2002), which brings the
increase necessary to reach the target
of 22.1% of electrical consumption of
renewable energy origin in 2010 to
nearly 9 points. Nonetheless, the
judgement that has to be made con-
cerning the renewable energy sectors
must not stop with these statistical
statements alone. A year spent in
monitoring and analysing all of the
renewable energy sectors in the coun-
tries of the European Union makes 
it possible for us to contribute ele-
ments that better describe the real
dynamics of these energies.
The first remark is a simple one,
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2001). In this way, Italy is following

on the heals of France, the only large

European producer whose volumes

have hardly changed at all for the last 

3 years.

GREEN PETROL AND WHITE PAPER

Graph 2 shows that the current trend is

coming closer to European Commission

objectives. For the expiry date of the

Campaign for Take-Off at the end of

2003, the trend given by future projects

makes it possible to position European

production in the neighbourhood of 

4.8 million tons. Efforts made at present

are therefore relatively in phase with

European Union objectives. But this is

not necessarily the case for 2010, where

an estimation based, on the one hand,

on the production figures announces by

certain countries and, on the other

hand, by projections of trends, makes it

possible to position future production in

the neighbourhood of 11.7 million tons.

This is not quite enough to reach the

objective of 17 million tons as defined

in the White Paper.

Nonetheless, it should be added that

two new European directives in favour

of the biofuel sector were adopted in

2003. The first of them has set biofuel

consumption targets for 2005 (2%) and

for 2010 (5.75%), which we can legiti-

mately consider are going to become

the new European references for the

growth of this sector. The second direc-

tive, adopted at the end of October, has

decreed the rules for tax exemptions

that each country of the European

Union can set up to promote biofuels.

Armed with these two texts, the biofuel

sector should gain in terms of visibility

and incite countries to develop this

renewable energy source more.

THERE’S STILL 
A LONG WAY TO GO
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3 - Biodiesel production in Euro-
pean Union in 2002 EurObserv’ER 2003

Production Production
in tons in tep

Germany 550 000 495 000

France 350 000 315 000

Italy 220 000 198 000

Austria 30 000 27 000

Sweden 10 000 9 000

Denmark 10 000 9 000

Spain 6 000 5 400

Total 1 176 000 1 058 400

The case of Poland, a future member State of the European Union, 

was presented in the EurObserv’ER Barometers published in 2003. 

The study of this country, which will continue next year, has made it

possible to better understand the real situation of renewable energies

in this part of Europe.

For the biogas, small hydraulic power and geothermal energy sectors,

Poland’s results place it around the median of European Union member

countries. Poland’s performance in terms of wood energy will put it at

fifth place position among the top European countries. On the other

hand, its current level of development of solar energy and wind power

is low. However, the 2010 objectives recently set by the European

Commission for each of the candidate countries for gross electrical 

production of renewable energy origin suggests more sustained efforts

will have to be made in the near future. The percentage share 

assigned to Poland is 7.5%.

POLAND

>

>
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1 - The share of renewable energies in the primary energy 
consumption of the countries of the European Union in 2002
EurObserv’ER 2003

Renewable energy sectors Figures 2002

Wind power capacity installed 29 MW

Photovoltaic capacity installed 0.08 MW

Surface area of solar thermal installed 39 190 m2

Geothermal low energy capacity installed 55.65 MW

Geothermal heat-pumps capacity installed 33.4 MW

Gross production of biogas 62 Mtep

Production of primary 
energy from wood 4.1 Mtep

Small hydro capacity installed 184.9 MW

Description of Poland's renewable energy sectors in 2002
EurObserv’ER 2003



the European Union is the leading
region in the world for development
of renewable energies. Other coun-
tries or zones may prove to be more
dynamic on certain sectors or appli-
cations, but overall, Europe is the
region with the most well-balanced
and the most diversified mix in terms
of renewable energies.
The European Union is also at the
cutting edge of technological progress
with its business firms that are
among the world leaders in practi-
cally each of the different sectors.
European know-how is internation-
ally recognised and is gaining more
and more market shares beyond its
borders. Another, more economic,
observation can also be made. In a
difficult economic context, where
numerous economic activities have
stagnated in their investments, rene-
wable energies have proven to have a
certain strength. Admittedly, sectors
like wind power or thermal solar

energy marked time somewhat in
2002 with respect to growth rates of
the previous years, but that doesn't
mean that their dynamism's been
stopped. On the contrary, it can be
seen that the sectors are structuring
themselves more on the industrial
level and that it's more and more dif-
ficult for a new market entrant to
"climb on the bandwagon". 
The last point to be emphasised is
that the framework for development
of renewable energies is well struc-
tured today. These last few years, sev-
eral directives (on the share of the
renewable energy sectors in electrical
consumption, on the energy effi-
ciency of buildings, on biofuels) have
reinforced and clarified the objectives
set by the European Commission to
develop renewable energies.
However, "every rose has its thorn",
and there are still points that have to
be improved. The most important
doubtless being the unbalance that

can exist between the commitments
of the different countries in their will
to develop the renewable energy sec-
tors. Too often, it's Germany alone
that's responsible for a huge share of
the growth of the sectors. Taking the
objectives for 2010 into consideration,
it's important that each sector is
drawn by a truly European market.•
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2 - The share of renewable energies in gross electrical
consumption of the countries of the European Union in 2002
EurObserv’ER 2003

This barometer was prepared by

Observ’ER in the scope of

“EurObserv’ER” Project which groups

together Observ’ER, Eurec Agency,

Eufores and O.ö. EnergieSparverband

with the financial support of the

Ademe and DG Tren (Altener

Programme).

EurObserv’ER barometers can be download 

in PDF file at the following addresses:

www.esv.or.at

www.energies-renouvelables.org

www.eurofores.org

www.eurec.be

europa.eu.int/comm/energy/res/publications/

index_en.htm

We also invite you to participate to our on-line

satisfaction survey through a questionnaire linked

with each barometer.


