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Russia was the only one who could finally break the deadlock, it did
it, and homage has to be paid to this decision, even if the suspense

did last for nearly three years. Russia has now ratified the Kyoto Proto-
col on reducing greenhouse gas emissions, and this text, the most res-
trictive ever adopted by the international community on this issue, is
going to be able to enter into effect on February 16th, seven years after
it was first signed. 
This is above all a victory for the European Union, which supported this
protocol right from the start, and whose ever more determined commit-
ment played a decisive role in winning Russia over. And, along side the
member States that each have their proper national objectives, the Euro-
pean Union ratified the Protocol as such, committing it to cut greenhouse
gas emissions by an average of 8% with respect to their 1990 level by the
year 2012. The first world market for carbon dioxide emission permits
between principal greenhouse gas emitting companies will begin functio-
ning in the European Union at the start of 2005. 
We now have the right to expect development of renewable energies to
shift into high gear, especially for those renewable sources that haven't
taken off as yet, like biomass whose potential is considerable. At the
moment when the “Intelligent Energy” programme budget is about to be
significantly increased, it's the return of hope that had waned quite a lot
as achieving the targets of “12% renewable energies” and “21% green
electricity” by the year 2010 had become more and more problematic.

ALAIN LIÉBARD, SERIES EDITOR



RENEWABLE ENERGY JOURNAL N°14  4

Renewable Energy Journal 
is published by 
systèmes solaires
146, rue de l’Université 
75007 Paris - France 
Tél.: + 33 1 44 18 00 80
Fax: + 33 1 44 18 00 36

Series Editor: Alain Liébard
Editor-in-Chief: Yves-Bruno Civel
Editing team: Patrick Piro, 
Maylis Gaillard, 
Laurence Augereau
Designer: Linette Chambon, 
Grafibus
Advertising Manager: 
Jérôme Chabaudie
Administration: Simone Léger

Printing: Imprimeries de Champagne
Copyright registration: 
december 2004
ISSN 1276 - 7573

Illustrator: bigre! 

Picture credits: 
Patrick Piro, except:
Finbio (p.8); European 
Commission (p. 16-17); 
Era Solar Energìa (p. 23, 24, 25);
Emmanuelle Jeanson 
(p. 27-30); UNEP/Foto (p.33)

*ON LINE

Renewable EnergyJournal N
°1

4

Renewable Energy Journal 
is available on line
www.energies-renouvelables.org
and
www.europa.eu.int/comm/
energy/en/pfs_altener_en.html

Renewable Energy Journal 
is published with financial support
of EC DG TREN - ALTENER.

4

32

18
D

E
C

.
2

0
0

4

R E P O R T

Finland: The Finnish tree good 
from root to soot
The Finnish model >8
Bioheat and electricity made in Central Finland >9
Central Finland, the world showroom for bioenergy >11
Peat or not to be >14

I N T E R V I E W

Claude Turmes, member of the European Parliement
“Biomass, Europe’s new opportunity”

N E W  M E M B E R  S T A T E S

Renewables for the newcomers

O U T S T A N D I N G  A C T I O N S

Solar ordinances, Barcelona shows Spain the way >23
1904-2004: 100 years of geothermal electricity 
at Larderello >26

T E C H N O L O G Y  U P D A T E

Limpet market attack >32
50 GW of marine electricity in 2010? >34

P O L I C Y  U P D A T E

Waiting for Lisbon >37
Monitoring directives >38

2 0 0 4  A N N U A L  O V E R V I E W  B A R O M E T E R

EurObserv’ER barometers: wind, photovoltaics, 
solar thermal, micro-hydraulic, geothermal, biogas,
wood energy, biofuels

16

42

23

37



5 RENEWABLE ENERGY JOURNAL N°14

Here is Finland’s spinal column”,
murmurs Timo Määtä, Manager of

Contim, a bioenergy consultancy agency. In
the little woods located near Jämsä, to the
south of the province of Central Finland,
three ultra-powerful and amazingly agile
green-colored mechanical “insects” with
their articulated arms and enormous four-
wheel-drive tyres, are bustling about relent-
lessly to cut this plot of land planted with
spruces and birch, with the harvester at the
head. Controlled by the precise orders of the
huge blonde guy sitting in the cab, the artic-
ulated arm swirls around with ease, flatten-
ing down the young spruces, choosing the
trunks it wants, and then gripping them,
cutting them, loping off their branches and
sawing them into three-meter logs with its
big jaws that are fitted with a chain saw. 
A good operator can treat 300 trees like 
this a day. 
The logs are piled up in scattered heaps. A
“treasure hunt” for the forwarder that loads
them on its trailer to evacuate them,
screeching through the big ruts up to a pile
that is swelling at the edge of the forest
track. The third mechanical “insect”, that’s
become the king of the market after only
three years, is the latest model of the “Tim-

berjack” product line, whose forestry
machines have revolutionised lumbering
collection in Finland over the last few years:
a “bundler” that gathers the branches left by
the harvester and ties them up into bundles
cut at three meters length. This is the dimen-
sion of the forwarder’s trailer that then eva-
cuates them in turn. The logs will be
transformed into wood pulp, and the bun-
dles will supply the boiler in the same paper
factory, a key sector of the Finland’s econ-
omy. “Concerned by the same resources, the
industry’s forestry and energy sectors, which
now consume the same volume of forestry
products in Finland, have begun to work
closer together the last few years”, points out
Markku Paananen, Organiser for the BioEn-
ergy Network (Benet), a sector service body.

Paper factory, big consumer of biofuels

The three green machines belong to the
Kone-Yijälä company, under contract with
the “Forestry Activities” Department of UPM
Kymmene. The group, which is world leader
in terms of printing paper production with
36 000 employees and which is present in 
17 different countries, owns the enormous
Jämsänkoski paper factory ten kilometres to

Finland

“

The Finnish tree
good from root to soot
Supplying raw material not
only for the paper and wood
sectors, but more and more
for energy as well, forestry 
is a key activity of Finland's
economy. 



by-products, which represent 21% of the
fuel, like the bundles of branches prepared
by the Kone-Yijälä bundler, that are reduced
to chips before burning as required for both
combustion supply line automation and
boiler efficiency. The volume of biofuels
consumed these last 20 years has tripled in
Finnish industry, and quadrupled in the sec-
tor of municipal CHP plants and thermal
power plants. 

Growing demand for forestry by-products 

Their potential is considerable, essentially in
terms of forestry by-products, where the
industrial bio-waste deposit is stable. In
2001, they supplied 21.2 terawatt-hours
(TWh) of energy, while wood chips resulting
from wood cutting operations only counted
for 1.9 TWh. The national objective for 2010
is to bring this figure up to 10 TWh. A very
conservative ambition, especially when the
Finnish Forest Research Institute estimates
technically collectable quantities (without
taking costs into consideration) at more than
three times that figure. The volume of
burned wood chips already doubled last
year on the national level, and tripled in the
province of Central Finland alone, the lead-
ing consumer in Finland, exceeding one mil-
lion cubic meters.
It should be said that between 1995 and
2001, the price of wood chips as “delivered
to the power plant” dropped 20%, while the
price of industrial bio-waste, even if it did
stay 20% lower, increased by almost a third,
accompanying a growing demand for biofuels.
The authorities concentrated their efforts in
the 1970s and 1980s on the rise in impor-
tance of peat, whose production costs have
been cut in half since 1980, everyone’s atten-
tion is now turned to forestry by-products
since a development program was launched
in 1993. In this way, 42 million euros were
invested between 1999 and 2003 in a wood
energy technology development program
“for machines as well as for optimisation of
forestry industry waste collection methods”,
points out Arvo Leinonen, Research Man-
ager in this sector at the Technical Research
Center of Finland (VTT) in Jyväskylä.

Low cost by treatment right on site

Transportation, which represents nearly half
of the cost of these forestry fuels, is the key
point to their profitability. Loaded by stan-
dard timber trucks, but in a manner that is
also 1.5 times more dense than when
branches are simply piled up, the bundles
created on the lumbering sites spectacularly
optimise production costs for this fuel.
Treatment right on site, is also the added
value of the mobile chippers that transform
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the north. With its buildings and overhead
conveyors seemingly stretching out forever
along the Jämsä River, Jämsänkoski one of
the biggest paper factories in Europe with a
production of 800 000 tons a year. 15 km.
downstream, its cousin in Kaipola, is almost
as big. This is “Paper Valley”.
These two sites alone absorb 4% of all of
Finland’s electricity consumption. In order
to improve their energy efficiency, a crucial
element for this sector, they have been
equipped with combined heat and power
(CHP) plants with fluidised bed combustion
(see article page 9). While their main job
continues to be the production of steam for
the industrial processes of the wood pulp
and paper production units (a fraction sup-
plies the district heating of the local village), 
their turbines cover approximately 8% 
of the plants’ electrical consumption. The
Jämsänkoski CHP plant, representing 
46 megawatts of electricity (MWe), was
commissioned in April 2002. It’s adapted for
combustion of a biomass mix of various ori-
gins: industrial waste (trunk bark before
transformation into pulp, black liquor (1), etc.
representing 28%), peat (41%, see article
page 14), sawdust (6%), petrol (3%, to get
the main boiler started up). As well as forestry

REPORT FROM CENTRAL FINLAND,
THE MODEL PROVINCE 
FOR BIOENERGY IN A COUNTRY 
THAT’S WORLD LEADER 
IN THE SECTOR. 

(1) These are types of waste
with mediocre energy content,
normally recycled by combus-
tion inside Finnish paper mills
for environmental reasons.

The areas cleared of trees 
are replanted, and Finland's
forest is expanding.

>

R
E

P
O

R
T



the branches and young spruces resulting
from plantation thinning operations into
wood chips. Tommi Lahti, Manager of the
LHM Hakkuri company, which is based in
Jyväskylä, knows the weight limit of the
machines able to access the forest trails that
become quickly difficult in bad weather:
approximately 32 tons, which is what his
“Giant” weighs in at. It is the biggest
motorised chipper in the world, an entirely
autonomous truck, five models of which
have been constructed since 1998. 
Vihtavuori, twenty kilometres north of
Jyväskylä. One of these monsters is in full
operation under the morning sun. Antti, the
driver, received the GPS coordinates of the
site to be treated on his portable computer.
The crane that he’s handling eats away at
the mountain of spruce branches, deposited
under the teeth of the chipper roller at the
rear of the truck. In a cloud of sawdust, a
sleeved arm spits out a stream of wood chips
that quickly fills the tipper of a big trailer
truck parked along side the chipper. Its 130 m3

capacity is filled up in a little more than one
hour. “Business is going very well”, acknowl-
edges Tommi Lahti, whose company is
world leader for the sector. “In Finland,
Lithuania, Estonia, etc., everybody wants to
produce low-priced wood chips.” He declares
that the return on investment time for the
purchase of a “Giant” is only around seven
years. The trailer truck sets off loaded right
to up to its brim. Its destination is large-size
boilers, like those of the paper mills and
municipal CHP plants. Or maybe retailers, to
supply private individuals whose interest is
also very appreciable. The biggest Nordic
small-capacity boiler manufacturer — the
Finnish-Swedish firm, Thermia, installed in
Saarijärvi (45 km northeast of Jyväskylä) —
has been out of stock for the past three
months for wood-burning models that are
being sold much more than light heating 
oil versions are. “An excellent indicator of
the biofuels market…”, comments Markku
Paananen.
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Finnish companies have deve-
loped very high-performance
forestry machines. 
The harvester cuts (previous
page), the forwarder removes
the trunks (top), the bundler
ties the branches (above).
Guided by GPS (on right), the
giant truck-mounted chippers
are going to treat the cutting
waste on site (top right).
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But branches, composing up to 30% of a
tree's biomass, aren't the only forestry by-
product coveted by the energy sector. Tree
stumps have even more to offer! The Jäm-
sänkoski CHP plant that’s equipped with an
enormous grinding mill, was one of the pio-
neers in the recent use of this fuel in Finland.

Tree stumps, the avant-garde products 
for energy sector

A renewable resource with unsuspected
deposits. Along with their roots, tree stumps
represent up to 40% of a tree’s biomass!
Timo Kalliola, in charge of wood supply at
the Kaipola paper mill, stops in front of an
enormous stump, touches the wood that
crumbles away and evaluates it: “it’s about
80 years old, that’s rare in Finland. There’s a
good megawatt-hour of energy there…” He
explains the procedure: “You work on a
loose, soft soil, you choose spruce stumps
that have a network of widely spread roots
that don’t go too deep, unlike those of pine
trees that are deeply attached by a big pivot-
ing root. We leave them standing, as we do
with the birch, in order to conserve the plant
population diversity along side the young
spruces that we replant.”
A demonstration organised by Helen Reiman,
Development Manager at the Forest Centre
of Central Finland, near Uurainen, 30 km
from Jyväskylä. The forest road runs along-
side lakes in the midst of large expanses 
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of coniferous trees and birch trees. After 
following a last spongy path through blue-
berry bushes, we emerge onto a plot of land
that has been freshly cleared of trees and
where a big mechanical shovel on caterpillar
tracks is busy at work while a hundred or so
foresters have come to look on with curiosity
today. The machine equipping its arm has a
rather particular profile to it: an imposing
“tooth” that the operator first drives down
into the center of the stump to split it open
and “claws” to then pull it out and violently
shake it to get rid of the earth clinging to its
roots. “It’s possible to collect up to 400 stumps,
or 100 m3, on one hectare in one day’s time”,
explains Helen Reiman.
Mountains of stumps can be seen here and
there on the land that’s been turned all
upside down and they will be left here to dry
for a year on the edge of the forest roads
before being dispatched. A fuel for which a
large-caliber chipper will be necessary, a fuel
that’s typically intended for large-size boilers.
“An additional benefit”, underlines Timo
Kalliola, “in tearing out the stumps is that
the young plants are less infected by the fun-
gus that colonise the roots.” Near Jämsä, not
far from Kuorevesi, he now points out one of
the first plots where stumps were collected
by UPM Kymmene in 2001. There’s no trace
left of the potholes caused by the operation,
and a crop of young spruces have already
covered it with there half-meter height of
soft-green vegetation.•PATRICK PIRO

FORESTLAND
66% of Finland is 
covered by forest as so
defined by Finnish 
criteria as an area
where the volume of
ligneous (woody) 
matter increases by
more than one cubic
meter per year. Three
families of species
share this forestland:
pine trees (65%),
spruce (24%) and birch
(9%). After a 19th

century of significant
deforestation (from
25% to 40% of the
existing volumes,
according to estimates),
the amount of “stand-
ing” wood has been
regularly increasing for
a century (especially
with trunks of more
than 30 cm in diameter,
which are the most eco-
nomically interesting
ones), reaching 
2 billion m3, growing
an average of more
than 10 million m3 per
year during the past
decade. A renewable
resource that’s managed
in a sustainable way, 
as the Finnish Forest
Association explains.
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Bioenergy is Finland’s uncontested
field of excellence, where it’s 
readily repeated that the country 

doesn’t have any classical energy sources
available (neither petrol nor gas nor coal
nor hydraulic potential) but it is indeed
covered with forestland (60% of
Finland’s territory). Unquestionably, 
Finland is the industrialised world leader
for the use of biomass in primary energy
production. Biomass covers more than
25% of Finland’s total consumption 
(97 terawatt-hours (TWh) produced),
and 20% of its needs in electricity,
including 13% from combined heat and
power plants, that represent exceptional
levels. “Since 2003, bioenergy’s share in
the national energy mix has become
greater than that of petrol”, emphasises
Pekka-Juhani Kuitto, Director of the
Finnish Bioenergy Association (Finbio).
Finland is showing performances that are
just as remarkable in the field of biomass
associated technologies, like the
machines specialised in the collection of
forestry by-products or boilers. Most of
the boilers are of cofiring type, capable

of using different types of fuels of variable
energy content and variable amounts of
humidity (forestry residues, bark,
sawdust, peat, industrial waste, etc.),
with up to five of them in certain Finnish
electric power plants. This makes them
very flexible in response to the variability
of supply and quality, which are the two
major weaknesses of biofuels, while at
the same time keeping very high levels 
of efficiency that are among the highest 
in the world, commonly exceeding 90%
This is possible by the general use of
combined heat and power plants and 
fluidised bed combustion technology.

A CENTURY OF FIRST COMBINED HEAT

AND POWER PLANTS

In a country that’s very much concerned
by the generation of heat and energy
efficiency, the combined heat and power
system has imposed itself widely. This is
especially the case in industry, which is
responsible for 50% of the energy
consumed in Finland (with 25% for the
“wood pulp and paper” sector alone).

The first combined heat and power
plants date back to the beginning of the
20th century, and they represent 30% 
of the electrical production of industries
and big cities. In total, there are approxi-
mately 400 mid-range capacity power
plants using biofuels in Finland, serving
more than 70% of the population. CHP
also concerns mid-range size municipal
boiler plants supplying district networks,
something that’s widespread in Finland.
The first ones were born in the 1950s. 
“A key future objective is developing
small units in the 1 MWe capacity
range”, assesses Dan Asplund, Director of
the Jyväskylä Science Park. “At present,
there are only four CHP plants with
capacities of less than 5 MWe in
Finland.” Fluidised bed combustion, a
very highly efficient technology (provid-
ing a 30% gain with respect to classical
combustion), equips a total installed
capacity of 2 000 MWe in Finland. With
their world-wide reputation, Finland’s
national manufacturers have captured
nearly 50% of the global market for
these boilers. The VTT Research Center 
is currently developing highly efficient
versions with low CO2 emission levels
adapted to combustion of a biomass-coal
mix that are especially designed for 
countries that won’t be able to get by
without coal for a long time to come. In
this way, at the end of 2006, the largest
FBC power plant with supercritical steam
cycle in the world (460 MWe) burning

The Finnish model

A LOCAL RENEWABLE RESOURCE THAT CREATES LOCAL JOBS
AND SYNERGIES WITH INDUSTRY… BETTER THAN ANY OTHER
COUNTRY, FINLAND HAS BEEN ABLE TO TAKE ADVANTAGE 
OF BIOFUELS, WHICH ARE ITS ONLY ENERGY RESOURCE, BY
OVERCOMING CONSTRAINTS THAT ARE OFTEN CONSIDERED
AS CRIPPLING AT OTHER LATITUDES.

Mr. Pekka-Juhani Kuitto, Executive 
Director of The Bioenergy Association of
Finland (Finbio).

Pursiala City CHP - Plant in Mikkeli Town
(southern-eastern Finland).
The plant generates electricity (200 GWh 
per year) and heat though a district heating 
(360 GWh per year).



10% biomass with the coal should be
started up in Lagisza in Poland.
At the other end of the scale, manufac-
turers are now offering models with
capacities of lower than 5 MWe, that
open up the markets of the small
municipalities that are numerous in a
country with low population density. 
The high level of cooperation between
business firms, research institutes, 
universities and public authorities is
another strong point of the Finland
“bioenergy” model. A typical case in
Finland is the cooperation that exists
between a local industrialist and 
a municipality. The first supplies the
fuel (for example the residues or 
by-products of a forestry activity) and 
purchases a large part of the energy
produced by the municipal combined
heat and electricity power plant 
— steam for industrial processes and 
electricity — a fraction of the heat 
supplying the city district heating.

MEASURES DESIGNED FOR 

A LONG TIME

The success of bioenergy in Finland 
is also the result of a particularly 
pragmatic energy policy combining 
considerations of supply security, price
competitiveness for industries and 
environmental questions all at similar
levels of importance. In this way,
Finland has already adopted measures
designed to favour renewable energies
for a long time now — subsides,
research programs, attractive tax
system, etc. Finland was the first in
Europe to introduce taxation of fossil
fuels designed to favour renewable
energies beginning in 1990. The total
liberalisation of the electricity market in
1996 made adaptation necessary, 
but the principle of penalising CO2

emissions was maintained. 
The price of wood chips is the lowest in
Europe (9.1 euros the MWh, exclusive
of VAT), and the “half peat – half wood”
combination offers the lowest produc-
tion costs of the market for generating
heat in a 5 MW power plant (less than
25 euros per MWh(1)), and for 
electricity in a big 60 MWe combined
heat and power plant (less than 
20 euros per MWhe).•P. P.

(1) After natural gas when a distribution 
network exists, which, however, is the case
only in Helsinki and Tampere.
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Central Finland: on this territory of
barely 20 000 km2 for 300 000 inha-

bitants (5% of the country's popula-
tion), there are 24 municipal heating
plants with district networks heating
and eight CHP plants, four of which
have a unitary capacity higher than
50 MW, all supplied by biomass. The
Rauhalahti power plant, installed in
Jyväskylä, is one of them. There was
a time when it was the most powerful
in the world, with its 87 MWe of elec-
trical capacity. Today, it’s been over-
taken and passed by the Pietarsaari
biomass power plant, on the west coast

of Finland that has an electrical
capacity of 240 MWe. At scales like
these, the logistics of biofuel supplies
becomes something totally new. The
Rauhalahti power plant, which deliv-
ers heat to the Jyväskylä city network
and steam to local industries (paper
and wood), manages around fifty fuel
suppliers in a 200-km. radius to com-
pose its “2/3 peat and 1/3 forestry
wood shavingschips and industrial
waste” mixture. A wide variety of dif-
ferent mounds stand inside the plant’s
walls: sawdust, bark, hay, palettes,
stumps, paper pulp waste, etc. In the
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THE MAJORITY OF THE 30 MUNICIPALITIES OF 
THE PROVINCE OF CENTRAL FINLAND HAVE 
COMPLETELY CONVERTED TO BIOFUELS TO GENERATE 
HEAT IF NOT ELECTRICITY.

Bioheat and 
electricity 
made in 
Central Finland

The Saarijärvi biofuels
boiler plant (5 MW), 
one of the most efficient
in the world.

>



capacity) that serves practically all of
the 2 000 inhabitants by using a
small, 3.5-kilometer long heat net-
work whose concession has been
granted to a local farmers cooperative.
It also provides for the supply of fuel
— wood shavingschips produced by
two travelling grinders chippers that
go from farm to farm to treat the cut-
ting residues and little trees left
behind by the forestry industry (70%
of Finland's forests are privately
owned). There are not any employees,
but instead each person lends a hand
in turn and does his bit. Boiler plant
operation is completely automated.
When there is an unexpected inci-
dent, an alarm is triggered on the cell
phone of one of the five persons per-
manently on call. This only happens
on the average of once a month
barely, in particular thanks to the
computerised control of the hearth
feed screw that tries to perform
unblocking actions itself. Blocking is
the most frequent incident. Boiler effi-
ciency is higher than 90%.

Incentive prices on a growth market

In the adjoining hangar reserved for
fuel, Hannu Kainu, the president of
the cooperative, is filling a metal bar-
rel with wood shavingschips coming
from the last delivery that he sus-
pends on an assay balance to evaluate
its degree of humidity which is
determinant in the price paid to the
supplier. This price is negotiated each
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distance, a neglected little black
cliff is in the process of being won
back again by grass and is topped
with a few pine trees. This is all
that’s left of the power plant’s 
previous coal reserves. Coal was
abandoned in 1993 after the boiler
was converted to fluidised bed com-
bustion technology and is reserved
today for emergencies. Along with
heating oil, it now represents only
0.8% of an annual energy produc-
tion of 2 TWh.

“The power plant has a 99% avail-
ability rate and an 85% energy effi-
ciency, and we’re very proud of that!”,
admits Kyösti Rannila, Production
Manager, who posts the next objec-
tives set for the power plant: to
reduce carbon dioxide (CO2) emis-
sions to accumulate negotiable cer-
tificates (the European market for
which should open in 2005) by rais-
ing the share of biomass, other than
peat, to 50%. And, in particular, dou-
bling the share of forestry wood
shavingschips in the range of fuels
used in two years time, raising their
contribution to 0.3 TWh per year, or
15% of the total.

Energetic efficiency

On the efficiency side, the Saarijärvi
biofuels boiler plant (5 MW), which
supplies the city’s district heating
network built more than 45 years
ago, has nothing to fear from com-
parisons. A real curiosity in Finland
and abroad, it’s efficiency verges on
112%. “Probably the world record”,
estimates Marku Paananen, thanks to
its system of energy recuperation of
the combustion gases by condensa-
tion, whose temperature at chimney
outlet, down to 6°C, is sometimes
lower than that outdoors!
120 km northwest of Jyväskylä, the
small town of Kyyjärvi has chosen an
original solution to manage its boiler
plant (two boilers with 1 and 1.5 MW

year and has remained rather stable.
In 2004, it amounts to 15.14 euros per
megawatt-hour potential. Acting as a
real heat supply service, the coopera-
tive then re-bills 21.86 euros per 
thermal MWh supplied to the munici-
pality. In 2003, 10 000 m3 of wood
shavingschips were burned, repre-
senting 6 500 MWh of heat. “There
wasn’t any market for this biomass
before this”, explains Hannu Kainu,
past Municipal Council President, and
one of the principal promoters of a
project motivated by the desire to
renounce the light fuel oil that the
municipality had used up until then
— 200 000 liters a year. "But things
have changed now and needs in heat
are increasing, along with the price of
petrol. So the farmers are more and
more interested by the supply of bio-
mass, which is competitive, for energy
needs. It’s even become more prof-
itable than selling wood for the paper
industry. Furthermore, less work is
involved to collect it, which is limited
to a 25-km. radius because there’s no
need to sort it or remove the branches
from the trunks!” Launched in 1998
with only five persons, the coopera-
tive quickly grew in size, and its 
35 current members amply provide
for Kyyjärvi’s needs. And this to the
point of now considering supplying
wood shavingschips to the neighbour-
ing town of Kannonkaski as well. 
While waiting for Kannonkaski to
constitute it’s own cooperative of the
same sort? Because this movement,
which started at the beginning of the
1990s, has increased in scale, and has
now become a sort of national phe-
nomenon. “Approximately 200 of
these local heat entrepreneurs, both
individual and collective, have been
inventoried in Finland”, indicates
Veli-Matti Alanen, who monitors this
activity at the Benet. In 2001, the
Kyyjärvi cooperative was prize-winner
in a national competition to honour
the foremost initiatives in this field.
When all rolled up together, the sup-
ply of a renewable energy source,
improvement of forestry management,
reduction of fuel transportation and
creation of local revenues are a win-
ning formula, and there’s no reason
for interest to fail.•P. P.

Hannu Kainu, president of the 
cooperative, who manages 
the biofuels boiler plant of Kyyjärvi.

“ The efficiency 
of the Saarijärvi 
biofuels boiler
plant (5MW)
verges on 112%.”
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Central Finland,
the world showroom 
for bioenergy

A
pproximately 35% of Central Fin-
land’s energy needs are covered
by the use of biofuels, reaching a
figure of 45% if peat is included.
Practically 100% of the electricity

produced in Central Finland is of biomass origin.
There are historical reasons behind this pre-
eminence. Located far away from the ports of
the south where imported fuels arrive, Central
Finland has always counted on its own natural
resources, the most sizeable of Finland. Indus-

IN A COUNTRY MARKED BY A STRONG TROPISM
FOR BIOENERGY, THE PROVINCE OF CENTRAL
FINLAND HAS PARTICULARLY DISTINGUISHED
ITSELF, AND IS A NATIONAL AND INTERNATIONAL
SHOWCASE FOR THIS FIELD.

Erkki Kalmari, farmer 
in Leppävesi: a bioenergy 
pionner in front of his 
container of biogas.

trial-scale combined heat and power production
using biomass began 100 years ago in Jyväskylä,
the provincial capital. The transfer of the head-
quarters of Vapo to this city in 1973 was the
main turning point in recent history. Vapo is a
state service in charge of purchasing fuels for
public buildings founded in 1940. Vapo has
been partially privatised since 1984, but 67% is
still controlled by the state. 60 years ago,
Vapo’s main activity was collecting wood and it
possessed 13 000 horses for this purpose. >
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Tearing out 
the stumps, close 

to Uurainen.



Today, it’s the leading biofuel producer in the
world — peat, wood pellets and wood chips.
The company established its quarters in Central
Finland for strategic reasons. It was the moment
of the first oil crisis and Finland was worrying
about its energy supplies. Could local biomass,
which had been neglected during the period
where “black gold” was triumphant, be able to
support a heavy drain on it over a certain
period of time if the country had to reduce its
dependence on imported fuels? In 1973, Vapo
was assigned the weighty national mission of
doubling combustible peat production, after a
first effort begun in 1968 to raise its share to 
8 TWh in Finland’s energy mix. And the geo-
graphic center of Finland’s peat bogs is found in
Saarijärvi, which is located 45 km northeast of
Jyväskylä… 

DEVELOPMENT 

AND NUMEROUS RESEARCHS

Today, Vapo continues to be a strong driving
force in bioenergy development in Finland. For
the past 10 years, the company has launched
into the production and export of pellets. 
It is the leading pellet producer in Finland with 
300 000 tons per year. “A market that’s expand-
ing very rapidly at 25% per year, and the rate
for private individuals is even double that”,
underlines Tommi Tuha, Director of the Refined
Fuels Business Unit at Vapo. “A product that
continues to be twice as expensive as wood,
but which is competitive vs. petrol and coal,
with the vocation of capturing market shares,
especially in industry with the arrival of CO2

emission certificates.”
A second heavy weight followed on Vapo’s
heals in 1980, when the VTT, the Finnish Tech-
nical Research Center, installed its bioenergy
research group in Jyväskylä (as well as in Esbo).
This research group is the most important in
the world due to its efforts working on all of
the biomass chain — “from root to soot”. A
snowballing effect followed as the accumula-
tion of know-how in the field attracted big
equipment manufacturers like HT Engineering
or Thermia, national professional federations
like  the Finnish Bioenergy Association (Finbio)
or the Finnish Peat Industrialists Association
(Turveteollisuusliitto) as well as technical devel-
opment and training poles like the Bioenergy
Development Centre (BDC) founded in 2003
and based in Saarijärvi, which trains technicians
in bioenergy as applied to small-scale projects.
At the heart of this dynamic process is the
Jyväskylä Science Park (JSP) and its enterprise
zone where research laboratories, the university
energy sector, business firms, etc. are all work-
ing together in synergy. The JSP, which is
housed in the most imposing building in the
city, is also home to the Bioenergy Network
(Benet), composed of 12 Central Finland organ-
isations specialised in bioenergy, and which,
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An ecologist businessman
ERKKI KALMARI IS A DAIRY COW BREEDER WHO DISCOVERED 
THAT HE HAD THE HEART OF AN ECOLOGICAL ENTREPRENEUR WITH 
A PASSION FOR BIOGAS. HERE’S THE PATH OF A “PIONEER”.

He drives his Volvo through the streets of Jyväskylä as if it were an adverti-
sing vehicle and his number plates: "YES 156" ring out just like a slogan.

People stop him in the streets to talk with him. It’s the car tailgate that displays
the credo : “This is a biogas car. It runs on organic waste. With 0.5 m3 of liquid
manure or with 60 kg of kitchen waste, I can drive 100 km.” Erkki Kalmari is a
farmer in Leppävesi, 10 kilometers north of Jyväskylä, the capital of Central
Finland. He wears a satisfied smile as he fills his car up at home, using a 
liquefied biogas pump coupled with a 200-bar compression and purification
unit that he put together himself and patented. With a calm gait in his leather
sandals, he moves forward, carried along by his conviction and his rights. 
In the beginning it was a question of how to efficiently treat the liquid manure
produced by his livestock — around forty dairy cows and about twenty calves.
Since he only had 40 hectares of grassland, he quickly spread the organic 
matter on it to speed up the growing of grass. But this short cycle ended up by
spreading the bacteria contained in the liquid manure of sick animals to all of
his herd. Erkki, who’s strongly pro-ecology, also has the mind and spirit of a
pioneer. He made inquiries and informed himself, he traveled to Germany and
finally got his solution: a 150-m3 liquid manure digester that he mounted for a
large part himself. The fermentation temperature kills 98% of the undesirable
pathogenic populations. There are considerable benefits in this: milk production
jumped from 180 000 liters in 1998, when the installation began running, to 
340 000 liters in 2003, while his fertilizer purchases fell from 34 tons to less
than 10 tons. And the average length of production for his cows, who are now
in much better health, has doubled. 
In priority, the biogas produced by the digester supplies a small 22-kWe 
capacity CHP (combined heat and power) motor that produces the heat for the
farm buildings and the hay drier, as well as electricity, the surplus that exceeds
his needs is sold to the power network at the not very highly incentive feed-in
tariff of 0.07 euros the kWh. No green electrical current privilege exists on the
Finnish market, which has been completely liberalized since 1996.
Of course the other destination for the biogas is the fuel pump for his car, the
first of its kind in Finland, imported from Sweden in 2002. Erkki Kalmari, the
man who denounced something completely absurd and who changed the law…
Finland, which is located at the very far end of the hydrocarbon supply routes,
had granted a one-sided clause to the oil companies in the 1960s. In exchange
for costly refining investments it set an annual tax on non-gasoline running
vehicles that’s equal to 550 euros today for diesel engines, and 20 times more
for models running on non-oil fuels! Not to be discouraged, Erkki began 
a resistance movement and initiated a lobby with the media and members of
Parliament to hold the exorbitant annual penalty of 11 000 euros applied to his
ecological vehicle up to public ridicule. Victory was won at the beginning 
of 2004, with a special ministerial exemption. “But the situation is still a fragile
one”, he worries, “a reversal one of these days can’t be excluded…”
Along with two other enthusiasts, Erkki Kalmari founded Metener, a small
consultancy office to design farm biogas units modeled after his own. Several
Finnish farmers are interested. Return on investment time will range from 6 to 
8 years depending on the case. As for biofuel, he’s already convinced a Jyväskylä
taxi driver to switch over. “I have the capacity to supply 13 vehicles”, he adds.

Erkki Kalmari is 
filling up his car
with his own biofuel.

>
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What about other renewables?
“In Finland, renewable energies signifies biomass and this is going 
to be the case for a long time to come”, confesses Erkki Eskola, 
Industrial counsellor in the Renewables and Energy efficiency Division
of the Ministry of Trade and Industry. Bioenergy counts for 85% of the
green energy produced in Finland. The remainder is covered by 
hydraulic power, with a minuscule fraction represented by wind power
(0.4%, with 51 MW of installed capacity as of the end of 2003).
The Finnish Action Plan for Renewable Energy Sources, revised in 2002,
set the objective of a 30% increase in renewables contribution to the
national mix with respect to their 2001 level (7.6 million tons oil 
equivalent, Mtoe) and its doubling by the year 2025 (15.2 Mtoe). 
Targets that are almost entirely assigned to be supplied by bioenergy.  
In the framework of its objectives for reduction of greenhouse gases
contained in the Kyoto Protocol (stabilisation at the level of 1990 by
the year 2010), Finland has adopted an ambitious national plan for
assigning CO2 emission quotas, which, according to a governmental
estimate, will have the effect of increasing the electricity bill of Finnish
households by up to… 200 euros per year. 
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since 1997, have been offering the expertise
of a wide range of some 200 resource profes-
sionals — from research to energy production —
to customers all over Finland and even in
Europe.

A STRONG POLITICAL WILL

Through the last 15 years, Central Finland has
thus become the provincial driving force in lead-
ing several programs of national importance
intended to increase the importance of bio-
energy. This is also due to the motivation of a
few individual enthusiasts and to the support of
local authorities. “As a pioneer in Finland, the
province of Central Finland already adapted the
objectives andtargets foreseen by the Kyoto
Protocol in the fight against climatic change
since … 1996, that is to say a year before its
signing”, Martti Ahokas, Planning Director at
the Central Finland Regional Council reminds
us. He stresses the strong political will that is
the driving force for the provincial authorities in
terms of renewable energies. “Because of Central
Finland’s industrial activities, energy holds a
very important place for us. Representing 5%
of Finland’s population, Central Finland absorbs
8.5% of the national total, with 640 million
euros (60% of GNP) being linked to this sector:
biofuels, production, distribution, equipment,
consulting, etc.”
Since 1997, under the Regional Council’s leader-
ship, a college composed of around twenty 
private actors (local companies, unions, the
University of Jyväskylä, etc.) and public 
actors (governmental agencies, municipalities,
Regional Council, etc.), regularly renew the
signing of a determined commitment to 
promoting renewable energies. More than one
hundred actions and projects representing 
more than 100 000 euros were, in this way,
“approved” by this college.•P. P.

Performance test of solar
panels at the University of
Jyväskylä.

TABLE 1 - PRIMARY ENERGY 
CONSUMPTION IN 2002
Source: Energy Statistics

Total energy consumption
1402 PJ (33.5 Mtoe)

Oil 25.9%

Nuclear power 16.7%

Net imports of electricity 3.1%

Peat 6.4%

Heat pumps, REF and others 1.0%

Wood fuels (black liquor, 
wood residues, firewood) 20.0%

Hydropower 2.7%

Natural gas 10.9%

Coal 13.3%

Total 100%

TABLE 2 - PRIMARY ENERGY SOURCES
IN ELECTRICITY PRODUCTION IN 2002
Source: Adato Energia Oy

Total electricity production
83.9 TWh

Hydropower 12.7%

Wood fuels 12.5%

Biogas 0.05% 
Solar energy 0.010% 
Wind energy 0.1%

Peat 7.3%

Net imports 14.14%

Natural gas 11.0%

Oil 2.2%

Coal 14.4%

Nuclear power 25.6%

Total 100%

Special thanks to
Mikko Ahonen 

(Central Finland Energy
Agency) and 

Pekka-Juhani Kuitto
(Finbio).
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When burned, on the other hand, it
emits more CO2 than coal and leaves
more ash that wood does.
The method used for harvesting peat in
Finland is intended to reconcile eco-
nomic optimization and respect of the
environment. To be put into exploita-
tion, the peat bogs are first of all
cleared of their vegetation and drained
by a network of parallel-running canals
20-meters apart to decrease their water
content from 92% to 80%, that the sun
will then bring down further to 40% on
the uppermost two centimeters surface
thickness. 
Peat production is a summer operation
that lasts for an average of three
months, all day and all night since the
light practically never disappears dur-
ing this period of the year in Finland.
The surface layer is harvested in this
way every two or three days depending
on the dehydration rate, thanks to “har-
vesters” pulled by farm tractors. This
activity is essentially practiced by farm-
ers under contract (the majority of the
peat bog owners), who devote them-
selves to it as soon as their summer
farming tasks have been completed.
Vapo employs 3 300 seasonal sub-con-
tractors for the peat harvest, nearly
quadrupling its number of employees.
The fuel is stored in mounds at the
edge of the peat bogs, and then taken
and dispatched as the boilers need it. 
A three-meter thick peat bog — which
is the average in Finland, where most
of the bogs were formed during the last
glaciation — can thus be exploited for
20 to 25 years. 
What becomes of the exhausted sites?

They can be planted with trees or reed
canary grass (a plant that also offers an
energy use), transformed into lakes or
left in the hands of Mother Nature so
that the peat can form again, a process
that begins after a period of about fifty
years, at an annual growth rate of a
fraction of a millimeter. “We’ve given
particular attention to designing a sus-
tainable exploitation”, insists Pirkko
Selin, Environmental Manager at Vapo. 

Debates around the nature of this fuel

Because peat is a subject of discord
between Finland — far and away the
world’s number one peat energy con-
sumer, along with Sweden and Ireland
in Europe among others — and the
other countries where it is a question
of trying to reach an agreement on the
very nature of this fuel. The Finnish
calculation is that with only 1.5% of
Finland’s peat bogs allocated for
energy production, and with an annual
peat removal of approximately 25 mil-
lion cubic meters (25 TWh of energy),
the exploitable national stock contains
up to 400 years of reserves of this
“slowly renewable” fuel, according to
Finnish terminology in effect. On the
planetary scale, the stock of peat is
increasing. And it is not decreasing in
Finland either, insists Timo Nyrönen:
“The annual balance sheet is in the
black for all of the peat bogs, where the
volume of growth is compensating for
that of exploitation.”
Peat, which is not renewable on a
human scale on a given site, can there-
fore be considered as such on a spatial
scale… However, much more than just
the question of a subjective label, the
real stakes at issue for Finland concern
the international classifications in
terms of greenhouse gas emissions,
which today considers peat as a fossil
fuel. “Only as per emissions discharged
by its combustion”, points out Timo
Nyrönen. “For our part, we believe that
the global climatic balance is neu-
tral…”. In-depth scientific research 
on the entire life cycle of a peat bog
should get underway at the beginning
of 2006. If ever the Finnish are found to
be right, they could suddenly find
themselves, by the simple effect of the
revelation of this “truth”, at the head of
a considerable deposit of CO2 emission
certificates that could be sold on the
European and international markets 
if the country keeps the promises 
it made in the scope of the Kyoto 
Protocol.•P. P.

PEAT
OR NOT TO BE

Vapo, a 67% state-held company, is
world leader in the supply of peat,

which accounts for 90 % of its “Biofuel
Supply” Department turnover. This
“brown gold” is now a major mainstay
in Finland's energy system, representing
7% of national consumption (4.7% in
2000). Its association mixed with other
vegetal fuels has become the norm for
numerous biomass-fired boilers. In
addition to its gross calorific value (up
to 3 MWh per ton, which is higher than
that of wood), its acid nature (3.54 pH)
neutralizes the extremely corrosive
alkaline salts dominant in wood, in par-
ticular thanks to chemical reactions
with the sulfur that it contains, offering
the environmental benefit for the latter
of not being released into the atmos-
phere. “The best combination for boilers
is 30% wood and 70% peat”, points
out Timo Nyrönen, Vapo Research
Manager. “Another advantage is the 
7.5 euros per MWh price, the lowest on
the market and, moreover, an extremely
stable one.”

Harvesting peat

Peat, which results from the slow
decomposition process of certain plants
(especially mosses) in specific environ-
mental and climatic conditions (very
humid, acid, oxygen-free and cold con-
ditions) is a very abundant resource 
in Finland. Representing a surface of 
9.39 million hectares, one third of Fin-
land's territory is covered by peat bogs,
“and contains an energy potential
that's ten times greater than that 
of trees”, emphasizes Timo Nyrönen.

15 RENEWABLE ENERGY JOURNAL N°14

Finland

PEAT IS AN EXTREMELY IMPORTANT LOCAL VEGETAL FOR 
FINLAND, BUT IS IT REALLY “RENEWABLE”? ITS STATUS AS
DEFINED BY INTERNATIONAL AUTHORITIES IS A CONSIDE-
RABLE ISSUE FOR THE COUNTRY.
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CLAUDE TURMES, MEMBER OF THE 
LUXEMBOURG ECOLOGY PARTY, IS A
FERVENT DEFENDER OF RENEWABLE
ENERGIES. WITH THE HIGHEST 
SCORING GREEN EUROPEAN DEPUTY 
IN LAST JUNE'S EUROPEAN UNION 
ELECTIONS, HE IS BEGINNING HIS 
SECOND TERM. UNTIL NOW, HE HAD
BEEN VICE PRESIDENT OF THE
EUROPEAN PARLIAMENT GREEN GROUP
IN STRASBOURG. 

What's the profile of the new renewable 
energies pressure group in the new European
Parliament? Have you found reinforcements in
the ranks of the deputies from the ten new
member states?

•We've already won some important
victories in favour of renewable energies during
the previous term, and we've pushed the Euro-
pean Commission to go further, especially with
respect to its directives, and so it's important
that our actions continue. 
At first, I was pessimistic about the results of
last June's European elections because the ecol-
ogy parties didn't progress globally. But when 
I looked more carefully at the details, I was
happy to see that there were several very 
“pro-renewable energies” personalities among
the liberals and socialists. There were some
good surprises to be found even among 
the conservators. The EPP (European People's
Party) coordinator within the Parliament's

“Industry and Energy” Commission is an
Austrian, Paul Rübig, who's very favourable to
renewable energies. Even though the ecology
parties in the new member countries are
insignificant, I still feel confident. It should be
possible to obtain a wide consensus among the
new members for things like the energy use of
biomass since agriculture and its profitability
are crucial subjects, and very small portions of
their national territories will remain
competitive in the face of producers from
France, Spain, Italy, etc. The use of fallow land
is going to become an especially significant
issue for these countries. 

The European Constitution that's presently
being worked on provides for reinforcing
certain European Parliament attributions.
What new prospects can you see in this?

•The reinforcement of the role of the
European Parliament, an institution that's
always been clearly more progressive than the
European Commission on energy questions, is
a strong point. A new chapter makes clear and
explicit reference to renewable energy sources.

In this way we can read
in Article III-157: 
“In the scope of the reali-
sation of the internal 
market and taking into
consideration the
requirement of preser-
ving and improving the
environment, Union
energy policy targets: 
a) ensuring the function-
ing of the energy market,
b) ensuring the security
of energy supply procure-
ment in the Union, and
c) promoting energy 

efficiency and energy savings as well as the
development of new and renewable energy
sources.” However, whatever the relevance of
the debate on the Constitution may be, it's not
this text that's going to influence decisions, but
rather the balance of power that we succeed in
establishing in Europe! Serious thought needs
to be given to the policy that we really want 
to have. And making renewable energy indus-
trialists understand that their presence in 
Brussels along side the deputies is something
indispensable since very few of these deputies
have real competencies in terms of energy and
they need to be informed. 
This is where 60% of European Union energy
policy is developed, and it should be
remembered that all decisions pertaining to
renewable energies are made in “co-decision”,
that is to say with European Parliament
consent and backing. The nuclear energy and
coal pressure groups, and the representatives
of the big power companies, who've organised
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their presence in Brussels over the decades,
don't feel at all uncomfortable about dispa-
raging renewable energies.

In your opinion, what are the priority issues
and questions?

•Two directives are currently in the adoption
stage. One concerns the ecodesign of consumer
goods, and the other, which is a fundamental
one, pertains to energy services, a topic for
which a complete void exists at present. With
liberalisation of the market, the few actors
who had an interest in investing in energy 
efficiency no longer have any reason to do so
now. This directive will create legal obligations
in this field.
Another big issue will naturally be that of
energy biomass. With the exception of
Germany, which has just voted a very good
incentive law, everything still remains to be
done. With reform of the common agricultural
policy (CAP) and the European Union's
commitments with the WTO (World Trade
Organisation) to reduce agricultural subsidies,
we're in a very favourable situation for convert-
ing land use to produce energy crops. 
Another important subject is the integration of
the big wind power parks, especially those of
the North Sea, into the European power grid.
This implies reinforcement of power transport
lines. An item that tends to be pushed into the
background under the pressure of requirements
in terms of profitability in deregulated markets,
for the power companies that often control
their grids, and who want to protect their mar-
ket by favouring their electrical production 
— the majority of which is of fossil fuel origin. 
I sometimes hear it said that wind power's
going to have to pay for the reinforcement of
these lines, something that's an historical
affront in light of the fact that billions of euros
have been invested by the authorities to
construct transport networks and distribution
grids to deliver electricity of fossil fuel or
nuclear origin. And it's at the international
level that the question has to be tackled. 
The European Commission is considering pub-
lishing a strategic communication on the need
for coordination among the different States
with respect to transport and delivery of North
Sea wind power electricity concerning
Denmark, Germany, the Netherlands, Belgium,
France, the United Kingdom, etc. The objective
is to install cables connected as a function of
the needs of several European regions, rather
than thinking only in terms of individual
national territories.

And for production of heat?

•This is also a crucial point, of course. We
would really like to see a directive dealing not
only with the production of heat, but also with

the production of cold, from renewable
energies. Most of the European countries are
enormously behind in development of solar
collector capacity and in the use of wood
energy. And geothermal power has fallen into
obsolescence and disuse over the past three
decades. There are technical solutions for the
production of cold already in service in a few
hotels found in countries with hot climates. 
It's urgent to deal with this issue, especially
after having witnessed the frenetic drive to
install air conditioning equipment that recently
seized the populations and the authorities after
the 2003 heat wave.

We're currently in the process of getting peo-
ple mentally prepared for a result that's fallen
short of the Community objectives for renew-
able energy penetration, i.e. 10% of total con-
sumption instead of the initially targeted 12%.
And the trend is the same for the “green elec-
tricity” directive. What's your analysis of these
difficulties?

•I don't think that we aimed too high, and 
I think we should be careful not to under-
estimate the weight of the
big power company lobby
in this situation — obstruct-
ing power grid access,
administrative barriers,
etc. Because renewable
energy sources are no
longer anything like an
“ecological gimmick”, as
some people wanted to
complacently and smugly
dismiss them 5 to 8 years
ago. Technical develop-
ments and cost decreases
have been dazzling. In
Germany, in five years of
SPD-Grünen government, the three largest 
conventional power companies have lost 6% 
of their market to electricity produced from
renewable energies. I'd also add to this the 
difficulties that wind power is encountering in
being accepted by the general public. 
Finally, and this is not the least important of
the reasons, overall energy consumption is 
resolutely increasing. For my part, I'm fighting
hard in favour of the “building energy
efficiency” directive, and I've always supported
the idea that we should have defined a 
framework favouring investments in energy
efficiency before liberalising the electricity 
market. Correcting this mistake today is now
the major issue of European energy policy.•

REMARKS RECORDED

BY PATRICK PIRO
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E
ight of the ten new European
Union member States, represen-
ting nearly 99% of the population

of this new group, come from the old
Soviet block and are heirs to centrali-
sed economic planning characterised
by energy production devoted almost
exclusively to the industrial sector.
Abundant coal and lignite resources
(notably very polluting varieties) and
hydrocarbon resources (especially in
the ex-USSR) have supplied energy
that is inexpensive but offering low
energy efficiency. 
Public realization and awareness of the
ecological damages in these countries
happened later than in Western
Europe. Renewable energy source sta-
tistics, inventories and policy orienta-
tions are often incomplete in these
countries, and their exploitation is at
its very beginnings almost everywhere.
With the exception of hydroelectricity 
— for which a part of the potential,
even for large scale hydraulic installa-
tions, still remains to be exploited (in
particular in Slovenia, Hungary and
Lithuania) — and biomass, which has
been exploited for a very long time,
but essentially used for residential hea-
ting (there is sizeable forest covering in
these countries) and for which equip-
ment offers low energy efficiency. Bio-
mass's exploitable potential therefore
remains considerable, especially for
electrical production in Hungary, the
Czech Republic, Slovakia and in the
Baltic States, where combined power

and heat (CPH) plants are practically
nonexistent. Biofuel penetration can
only be seen in the Czech Republic and
Poland.With their entry into the Euro-
pean Union, the 10 new members have
adopted the directives dealing with
renewable energy sources. The result
of this has been a readjustment of the
overall “green” electricity production
target provided for by Directive
2001/77/EC. This has been changed
from 22.1% to 21% for all of the
twenty-five UE members (see table 
page 20).

CZECH REPUBLIC 

THE BIOMASS OPTION

• Population: 10.2 million inhabitants
• Area: 78 900 km2

• Electrical consumption 2001: 65.11 TWh
• Energy: the country is very dependent
on abundant and inexpensive local fos-
sil fuels (coal and lignite). Nuclear
energy represents 34% of electrical pro-
duction.
• RES: they represent 2% of the coun-
try's energy consumption, including
70% from biomass (heat), and the rest
in the form of hydroelectricity that
contributes 90% of the Czech Repu-
blic's green electricity production
(with 10% from biomass). Wind
power is nonexistent (10 MW installed
capacity) but promising. Wind power

potential is estimated at 2 200 MW ins-
talled capacity and local manufacturers
exist. Heat pumps are developing
quickly, and 100 000 m2 of solar collec-
tors have been installed. But they still
play only a minor role in the face of
biomass, which is the country's major
asset. It should account for 5.5% of
total consumption in 2010. Bioenergy
consumption has doubled in five years
time and reached 562 ktoe per year in
2000 (for an available annual potential
of nearly 1 910 ktoe). Forestry pro-
ducts, for heating, are at the top of the
list, followed by biogas (rubbish
dumps, water purification plants). Bio-
diesel fuel is produced from rape
seeds, and its 55 ktoe contribution
could quadruple by the year 2010.
• Policy: in May 2004, the Czech Repu-
blic adopted a RES promotion law that
stipulates that renewable contribution
be raised to 6% of the national total by
the year 2010. Biomass and wind
power will then count for respectively
45% and 16% of green electricity pro-
duction. And then what's going to hap-
pen to the Temelin nuclear power
plant's electrical production, that pro-
vides the country with a large electri-
city surplus?
Up until now, preferential tariffs 
had been set at from 5 euro-ct/kWh 
(small hydraulic installations) to 
8 euro-ct/kWh (geothermal energy)
and 9.6 euro-ct/kWh (geothermal
energy and wind power) to 19.2 euro-ct/
kWh (photovoltaic).
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THE EUROPEAN UNION'S OVERALL RENEWABLE ENERGIES PROFILE 
COMPLETELY CHANGED LAST MAY WITH THE ENTRY OF TEN NEW
COUNTRIES. HERE ARE SOME EXPLANATIONS.

RENEWABLES 
FOR THE 
NEWCOMERS
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SLOVAKIA 

COUNTING ON HYDRO

• Population: 5.4 million inhabitants 
• Area: 49 000 km2

• Electrical consumption 2001: 28.3 TWh
• Energy: Slovakia counts on imports
for 85% of its needs
• RES: they represent 3.2% of the total
energy mix, half of which comes from
large size hydraulic installations with 
2 500 MW installed capacity (approxi-
mately 30% of total electrical produc-
tion capacity). Considerable efforts
have been agreed to for developing
small size hydraulic installations, with
the goal of raising its share from 60 MW
to 300 MW. The use of geothermal
energy (heat) is widespread (75 MW
installed capacity), with an exploitable
potential that is three times greater.
Biomass remains negligible even
though it represents nearly 50% poten-
tial. Reserved for isolated sites, it only
accounts for 0.2% of Slovakia's total
energy mix.
• Policy: the national objective is to
increase the share of green energies to
6% of the total by the year 2010.
However, while small hydraulic instal-
lations are being supported, this is not
really the case for biomass, and even
less so for wind power and solar
energy, which do have real potentials.
Electricity purchase prices do not offer
any incentive. 

HUNGARY 

A GEOTHERMAL 

COUNTRY

• Population: 10 million inhabitants
• Area: 93 000 km2

• Electrical consumption 2001: 30 TWh
• Energy: importing 70% of its con-
sumption, Hungary depends on fossil
fuels for 95% of its consumption, with
coal and lignite representing two thirds
of this figure. Nuclear energy produces
one third of Hungary's electricity. 

• RES: green electricity's share is insi-
gnificant — 0.2% (with large hydraulic
installations representing three-fourths
of this figure), and only 2 MW instal-
led wind power capacity — and is low
in terms of total supply (3.6%), mainly
due to biomass, 85% of which comes

from fire wood (logs and forestry resi-
due). Geothermal energy is one of
Hungary's particularities, with an ins-
talled capacity of 350 MW generating
8% of the country's renewable origin
heat thanks to 2 000 drillings. 
Future potential resides in biomass
(90% of the potential of forestry waste
remains unexploited), solar energy 
(20 000 photovoltaic roofs planned for
2010), geothermal energy (available
throughout almost all of the country)
and, to a lesser degree, wind power.
• Policy: apart from a too low prefe-
rential purchase price for electricity 
(between 6 and 6.8 euro-ct/kWh), 
promotion of renewable energy sources
is almost nonexistent. However, the
government intends to raise the share
of renewable energy sources to at least
6% of energy supplies by the year 2010.

>
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NATIONAL OBJECTIVES FOR RENEWABLE
ENERGY SOURCES ELECTRICITY (RES-E) 
PENETRATION ACCORDING TO EUROPEAN
DIRECTIVE 2001/77/EC.
Source: European Commission

% RES-E % RES-E
1999 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

Slovakia 17.9 31.0

Slovenia 29.9 33.6

Total E.U. 10 5.6 11.0

Total E.U. 25 13.0 21.0

CYPRUS 

WORLD LEADER FOR

SOLAR THERMAL

ENERGY

• Population: 0.8 million inhabitants 
• Area: 9 300 km2

• Electrical consumption 2001: 3.5 TWh
• Energy: a considerable burden for the
island, it depends on petrol importa-
tions for 91% of its energy (99% for
electricity).
• RES: a minuscule fraction of green
electricity from photovoltaic power,
geothermal energy and small hydraulic
installations. On the other hand,
Cyprus has distinguished itself in its
use of solar thermal energy, and has
the largest surface area of collectors
per inhabitant in the world. 92% of
houses 50% of hotels are equipped
with collectors. Solar thermal energy
accounts for 3.6% of Cyprus' total
energy mix — 24 ktoe, with a potential
of three times that figure and with
60% growth since 1997.
Policy: the government has just adop-
ted a support programme to raise the
share of RES to 9% by the year 2010,
composed of subventions and prefe-
rential purchase prices for green elec-
tricity ranging from 6.3 euro-ct/kWh
(bio-energy) to 8 euro-ct/kWh (wind
power) and 20.4 euro-ct/kWh (photo-
voltaic). But needs created by econo-
mic growth has currently pushed
Cyprus to cons-truct a new fuel oil run
power plant …

SLOVENIA

HYDRAULIC ENERGY TOO

• Population: 2 million inhabitants
• Area: 20 300 km2

• Electrical consumption 2001: 11.8 TWh
• Energy: 90% of the country's energy
needs depends on fossil fuels and
nuclear energy (which produces a
third of its electricity). 
• RES: they count for 9.2% of the
national energy mix, nearly half of
which comes from hydraulic power
(composed of large size units for
90%), that contributes a third of the
country's electrical production, and
practically the whole of its green elec-
tricity (with a marginal 1.8% fraction
coming from biomass). Bringing its old
small-scale hydraulic units up to stan-
dard can notably make it possible to
add a production capacity of 150 MW.
The other half of the Slovenian rene-
wables total comes from the produc-
tion of heat, almost exclusively from
biomass (including 80% of heating
wood and forestry residues), and geo-
thermal energy (5%, with 103 MW ins-
talled capacity). In Slovenia, where
half of the country is covered by
forests, it's biomass that offers the
principal potential. Due to its latitude,
solar thermal energy is another pos-
sible resource. 
• Policy: attention is mainly being
given to hydraulic power. A tax of 
15 euros per ton of CO2 emitted has
been in force since 1996, and preferen-
tial purchase prices are applied for
green electricity, ranging from approxi-
mately 6 euro-ct/kWh (small hydraulic
installations and geothermal energy) to 
7 euro-ct/kWh (wind power) up to 
28 euro-ct/kWh (photovoltaic energy
that remains minor).

ESTONIA 

SHADES OF OIL SHALE

• Population: 1.4 million inhabitants
• Area: 45 200 km2

• Electrical consumption 2001: 6.2 TWh
• Energy: Estonia, which possesses
enormous oil shale deposits (70% of
world production), only depends on
imports for a third of its energy provi-
sions, one of the lowest levels in the
European Union. Inexpensive electri-
city is entirely produced by thermal
power plants (3 400 MW). 
• RES: their share is insignificant for
electrical production — 0.2%, thanks
to 1.2 MW from small hydraulic instal-
lations (with a potential of 30 MW)
and 1.8 MW from wind power. In
terms of heat, the renewable energy
sectors contribute 11.3% of 46 Mtoe
overall consumption, thanks in parti-
cular to biomass, which is Estonia's
main asset in the renewables field
(95% of their total). Nearly 50% of
Estonia is covered by forests. Practi-
cally all biomass serves for domestic
heating, in the form of wood chips
from forestry waste, a part of which is
exported. Wind power also offers
excellent perspectives (possible 500 MW
capacity), with sites having wind
speeds of 10 meters/second (at 
50 meters height).
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LATVIA 

HYDRAULIC FIRST,

AND WIND TOO...

• Population: 2.3 million inhabitants
• Area: 64 600 km2

• Electrical consumption 2001: 8 TWh
• Energy: the country depends on
imports for two-thirds of its energy
supply (gas and petroleum products).
Peat bogs, which cover 10% of Latvia,
supply 1%.
• RES: they occupy a sizeable place
with 34% of total energy production, a
fraction that has almost tripled since
1990, essentially through the very
considerable use of heating wood
(30% of the overall energy mix) in
domestic households (with low energy
efficiency). Potential is high, represen-
ting triple current production levels,
with forests covering 45% of the coun-
try and the quasi-absence of forestry
waste exploitation. 
Hydroelectric capacity (1 500 MW)
assures more than 70% of Latvia's
electrical production, and approxima-
tely 47% of its consumption, the most
sizeable share of any of the 10 new
member countries (and the third
highest in the EU). Wind power pro-
duction (46 GWh in 2001) and small

LITHUANIA

TOWARDS 

A POST-NUCLEAR ERA

• Population: 3.5 million inhabitants
• Area: 65 300 km2

• Electrical consumption 2001: 10.8 TWh
• Energy: dominance of fossil fuels
(55%) and nuclear energy — 37% of
the country's energy consumption.
The Ignalia power plant — 3 000 MW,
“Chernobyl” type technology construc-
ted during the USSR period — pro-
duces 80% of national electricity, the
highest rate of dependence in the
world for this sector. What's going to
happen when the first reactor is closed
down in 2005, followed by the second
in 2009?
• RES: their share is modest — 8.25%
of the total energy mix, including 7.8%
for biomass (heating wood and straw),
0.1% for geothermal energy and 0.35%
for hydraulic power (127 MW installed
capacity) bringing the share of green
electricity to 5% in national consump-
tion. The closing of the Ignalia power
plant (producing a lot for export) can
be compensated for by an increase in
hydroelectric capacity and the arrival
on the scene of wind power, which is
nonexistent in spite of the good poten-
tial that exists in Lithuania.  
Regarding heat, geothermal energy,
which is accessible for 80% of Lithua-
nia's area (power plants and heat
pumps), has been increasing in impor-
tance since 2002. The most significant
developments are, nevertheless, expec-
ted for biomass, where chip-burning
boilers serving district heating have
reached 120 MW (out of a total of 
250 MW) and should continue to grow. 
The country is also counting on the
continuing drop in energy intensity
(already 37% in 10 years).
• Policy: national strategy consists in
raising RES share in the total energy
mix to 12%. Differentiated tariffs exist
for the purchase of green electricity,
ranging from 6.9 euro-ct/kWh (geo-
thermal energy, small hydraulic instal-
lations) to 7.5 euro-ct/kWh (wind
power).

hydraulic installation production 
(30 GWh in 2001) have experienced
spectacular growth — respectively 
109% and 86 % per year between 1997
and 2001. However, seasonal ups and
downs (like the freezing of rivers, etc.)
subjects hydroelectric production to
considerable deviations (two times less
in 1996 than in 1998…). 
The Baltic coast's wind power poten-
tial is very good, with an estimated
capacity of 550 MW (currently 
24 MW). 
• Policy: between 1996 and 2002, 
Latvia applied very highly incentive
purchase tariffs for green electricity,
double the market price for the first
eight years of operation, but only for
small wind power or hydraulic power
production units (with capacities lower
than 2 MW). However, conditions are
much less favourable today (annual
quotas of limited projects). Perspec-
tives of importing electricity in a very
competitive regional market is a
serious threat to green electricity pene-
tration in Latvia.
• Policy: the purchase price for wind
power origin electricity (5.2 euro-ct/
kWh, the same as for biomass and
small hydraulic installations), establi-
shed in 2003, is currently too low to
attract investors.

>
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POLAND 

AGRICULTURE FOR

ENERGY?

• Population: 38.6 million inhabitants
• Area: 312 700 km2

• Electrical consumption 2001:
124.7 TWh
• Energy: the overall energy mix is 
dominated by fossil fuels — especially
coal and lignite, locally abundant and
inexpensive resources that assure
Poland with low energy dependence.
Electrical production is the job of coal-
burning power plants (often of combi-
ned heat and power type) with 94% of
production. 
• RES: their share represents 5% of the
total energy mix, including 98% for
biomass alone, and the rest for hydrau-
lic power (6% of national electricity,
with 790 MW). Poland is characterised
by the generalisation of district heating
(serving 50% of the population), half
of which result from combined heat
and power (CHP) units. These CHP
units supply 10% of Poland's green
electricity and 5% of its green heat,
respectively after hydraulic power and
small biomass boilers with capacities
lower than 0.5 MWt (90% of the total,

with 110 000 installations). Poland also
produces  biofuels with an ethanol sec-
tor. Poland produced 131 640 tons of
ethanol and 280 390 tons of ETBE in
2003. These figures make Poland 
Europe's second largest ethanol bio-
fuel producer.
The technical potential of renewables
is considerable and represents 41.8 Mtoe
per year, or nearly 50% of Poland's
needs. First of all in the field of bio-
mass, which will remain Poland's prin-
cipal strong point and asset — forestry
products as well as vegetal waste are
abundant in this big agricultural coun-
try and it has a 1.5 million hectare
potential for energy crops. For the pro-
duction of heat as well as of electricity,
where the replacement or bringing up
to standard of a good half of its coal-
burning power plant capacity is an
important national issue. Hydraulic
power, especially large size installa-
tions, still has more potential available.
The same is true for wind power,
which offers very real promises. Instal-
led capacity could reach 1 600 MW in
2010 (57 MW in 2003), in a country
where 30% of the area is considered as
favourable for this sector. Geothermal
energy counts nearly 70 MW of instal-
led capacity, a quarter of which is
represented by heat pumps. Finally,
since 2004, a law on biofuels penetra-
tion requires that at least 3.5% of ethyl
alcohol be added to each liter of petrol. 
• Policy: Polish law requires that power
companies hold at least 2.85% of
green electricity in their energy portfo-
lios in 2004, a proportion that will be
gradually increased to 7.5 % in 2010,
and a percentage figure that also cor-
responds to targeted RES penetration
in the national total (i.e. a tripling of
production to reach 8.2 green Mtoe).
Fiscal exemptions are accompanying
this policy effort.•P. P.

Units, abbreviations:
toe: tons oil equivalent
MWh: megawatt-hour
kWh: kilowatt-hour
euro-ct: euro centimes
RES: renewable energy sources

Sources: EurObserv’ER, Austrian Energy
Agency (EVA), Commission of the European
Communities (CEC), European Bank for
Reconstruction and Development (EBRD),
European Renewable Energy Council (EREC)

MALTA 

STARTING FROM 

ZERO

• Population: 0.4 million inhabitants
• Area: 320 km2

• Electrical consumption 2001: 2.5 TWh
• Energy: the island of Malta is comple-
tely dependent on its fossil fuel
imports. 
• RES: nonexistent. Theoretical poten-
tial: 0.3 terawatt-hour from biomass
and marine technologies, and 19 ktoe
per year from solar thermal power and
biomass.
• Policy: solar energy is only supported
by a reduced VAT rate, while fossil 
energies remain subsidised. Strategic
thought and planning is underway. 



I
n 1995, when it had just been created, the
very new and dynamic Barcelona Energy
Agency (BarnaGEL) set itself the job of taking
an inventory of the surface area repre-

sented by solar collection systems installed in
the city. The sun is an obvious cultural fact of
life in Spain, but not in terms of producing
energy. The result was an edifying one. As of
the end of 1995, Barcelona's total installed
capacity amounted to only 700 m2 of solar
thermal collectors and 80 m2 of photovoltaic
panels. Perplexity for Josep Puig i Boix, engineer
and representative of the Catalonian ecologists,
“Els Verds”, in the Council for a Sustainable City,
also newly established following the May 1995
municipal elections. How can it be possible that
a city like Barcelona is found at this stage, he
asked himself. A city that receives solar energy
equivalent to ten times its total energy con-
sumption, equivalent to twenty-eight times 
its electrical needs, and a city with abundant
sites to install solar energy collection systems?
The absence of any policy of promotion, an
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Solar ordinances
Barcelona 
shows Spain the way

SPAIN IS CURRENTLY EXPERIENCING
A HAPPY EPIDEMIC OF “SOLAR
ORDINANCES”, THESE MUNICIPAL
LAWS THAT REQUIRE THE MAJOR
PART OF THE WATER FOR 
DOMESTIC USE IN BUILDINGS BE
HEATED BY SOLAR COLLECTORS. O
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ignorance of technical possibilities, zero visibil-
ity of the few existing systems, etc. A starting
point for reflection that quickly led the Council
to undertake a series of solar demonstration
projects on municipal buildings to give these
technologies visual impact and “advertising”.
The first installation was facing the Montjuïc
Convention Center. After this came several
gymnasiums, beginning with the Polideportivo
Torrent de Melis (74 m2 of solar thermal collec-
tors). And, very symbolically, the installation 
of photovoltaic panels on the roofs of two
“casas consistoriales”, transformed into solar
power plants with respective capacities of 
40 and 60 kilowatts peak (kWp). In the space
of one municipal term of office, the city's solar
collector surface doubled, reaching 1 350 m2,
while photovoltaic panels now cover 2 400 m2,
approximately thirty times the initial surface
area. 

The german model

The question of how to generalise these prac-
tices was posed, since at the same time
Barcelona is largely dependent on natural gas
(imported) for heating and nuclear energy for
its supply of electricity. The answer came from
Berlin. The German capital was then working
on a “municipal solar ordinance” project, a
measure with restrictive impact imposing the
partial use of solar thermal energy for heating
water for domestic use in buildings. >

Detail of the PV facade in
Catalonia Polytechnic 
University’s in Castelldefels.

PV installation on
Barcelona’s Town Hall.



The first obstacle to introducing an idea like
this in Barcelona was that no tradition exists in
Spain of municipalities intervening in energy
policies. And, do local authorities have the com-
petencies that are needed to do so? Partisans
and supporters of a solar ordinance argued that
seeing that the municipality had adopted sus-
tainable development principles as its policy
guideline (with the objective of reducing its
greenhouse gas emissions by 20% in reference
to their 1990 level by the year 2010), and see-
ing that the private sector had shown itself to
be incapable of making the solar market take
off, it was up to the public authorities to take
charge of doing it. 
It took several months for the process to reach
a successful conclusion, following a meeting
with all of the concerned actors. All things con-
sidered, the chosen measure requires all new
buildings or buildings undergoing heavy renova-
tion to have a solar collector system capable of
covering at least 60% of its needs in hot water
for domestic use, with the condition that this
be a minimum of 2 000 liters of water per day.
A value corresponding to an economic opti-
mum as a function of the parameters encoun-
tered in Barcelona. Among others, 2 477 hours
of sun per year and an average amount of 
solar energy received per square meter of flat
surface equal to 1 502 kilowatt-hours (kWh).

The ordinance was definitively adopted by the
town council on June 16th 1999. It was the first
of its type in a big European city. When it
entered into force on August 1st 2000, the city
counted 1 650 m2 of solar collectors. Three and
a half years later, the figures speak for them-
selves. In March 2004, following authorisations
that the city granted to 232 projects (up until
January 2004), installed solar capacity reached 
19 593 m2, representing 13 m2 per 1 000 inhabi-
tants (Barcelona counts 1.5 million inhabitants).
This total can be broken down in the following
way: two-thirds on residential buildings, 12% on
hotels, 11% on sports installations (including
swimming pools), 3% on sanitary equipment
and 9% on other buildings. The city estimates
energy savings at some 16 000 megawatt-
hours, representing one million euros, and the
volume of carbon dioxide emissions prevented
in this way at 2 800 tons. If the growth rate
observed during the first four years continues,
the 2010 objective of 80 000 m2 of solar col-
lectors targeted by the Barcelona Energy
Improvement Plan should be exceeded by a
large margin. Encouraged by this dynamism,
city authorities are even planning to tighten the
constraints of the solar ordinance to reach 
50 000 m2 of solar collectors at this date. It's in
this perspective that a “civic platform for solar
energy” was created last March, where city rep-
resentatives, professionals of architecture, the
building construction industry and renewable
energies, ecological associations, consumer
associations, etc. can get together for meetings
and dialogue.

High degree of “replication”

This success story, whose future seemed
improbable five years ago, has even proved to
be an example for all the rest of Spain. First of
all in Catalonia, where Barcelona's initiative has
rapidly spread and gained ground, and which
has affirmed itself as Spain's solar energy pole:
Sant Joan Despí, Montcada i Reixac, Esplugues
of Llobregat, Terrassa, Cardedeu, Olesa de
Montserrat, Palafrugell, Sabadell, Sant Cugat
des Vallès, Manresa, etc. There are twenty
municipalities in Catalonia today with solar
ordinances derived from the one adopted by its
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General overview of the 
PV facade in Catalonia 
Polytechnic University’s in
Castelldefels.

Solar thermal installation 
in social housing. (top right)
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Facade PV of 
the Museum of Terrassa.



provincial capital. Last March, the Catalan Insti-
tute of Energy (ICAEN), together with 22 Cata-
lan municipalities, set up a “Solar Ordinance
Support Center” in order to put their common
experience and technical solutions at the 
service of local authorities who choose solar
thermal energy. Six months ago, Catalonian
authorities evaluated the surface area of solar
collectors installed in the province at some 
65 000 m2, estimating that adopting solar ordi-
nances had the impact of doubling the annually
installed surface area and raising it to 20 000 m2

in 2003. The 2004 forecast is for 25 000 m2, 
a 25% increase. In 2010, this snowball effect
could have generated the installation of 
500 000 m2. The wave has now extended far
beyond the limits of the province, proving that
the idea was already ripe for the different
actors — public authorities, professionals and
public opinion — and that it has a high level of
“replication“. In July 2002, Seville, Spain's
fourth largest city (700 000 inhabitants),
adopted in its turn a solar ordinance, followed
by Pamplona in October of the same year. And
then came real consecration in November 2003
with a solar ordinance in Madrid (5 million
inhabitants), where it has just entered into
effect, in the same way as in Burgos. Grenada
also has its ordinance, even if its application has
experienced difficulties. Ordinances are also
being considered in Valencia (750 000 inhabi-
tants), in Zaragoza (600 000 inhabitants), in 
Valladolid, etc. In order to encourage what's
beginning to look like a national phenomenon,
the Spanish Institute for Diversification and
Control of Energy (IDAE) and the Spanish 

Federation of Cities and Provinces (FEMP)
signed an agreement in 2001 that notably
resulted in the drafting of models of solar ordi-
nances made available to local authorities since
June 2001. In order to diffuse and forestall pos-
sible legal quibbling, the IDAE has pointed out
that reference to article 25.2 of Law 7/1985
allocating competency in terms of environmen-
tal protection to the municipalities is sufficient
to provide a solid legal basis for any solar ordi-
nance project.

Far from national objectif

In May 2003, the IDEA and the FEMP made
public the results of a questionnaire sent to 
323 Spanish municipalities with more than 
20 000 inhabitants. Out of the 85 forms that
were returned (26.3%, a response rate consid-
ered as being satisfactory), 14 municipalities
announced having adopted a solar ordinance
— including three of Spain's six cities with more
than 500 000 habitants (see above) and 20%
of the 49 cities with between 100 000 and 
500 000 inhabitants. 7 cities indicated that the
process was underway, 14 were studying the
project and, finally, 45 said they were open to the
idea “for later on”. These figures have already
been passed, but they have the merit of reflecting
the degree and the speed of penetration of
Barcelona's initiative throughout the country.
An unexpected consequence: will this penetra-
tion be able to save from failure the objective
that Spain set for itself with its 2000-2010
National Plan for Implementing Renewable
Energy Sources in terms of installed solar collec-
tor surface? Doubts are still possible about the
answer to this question. The annual growth rate
for this equipment certainly did take off in
2002, going from 40 000 m2 up to more than
57 000 m2 in one year, bringing total installed
capacity up to 282 000 m2. And data from
2003 indicates an even more spectacular leap,
with an annual market of 70 000 m2. But Spain
is going to have to register an average annual
installation figure of …630 000 m2 between
2004 and 2010 if it wants to reach the 4.8 mil-
lion m2 final figure announced for that date.
Solar thermal energy only meets 0.5% of
Spain's needs in hot water today.•P. P.
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Solar thermal installation 
on the car park of the 
Picornell swimming pool in
Barcelona.(at left)

PV System integrated 
to the renovated factory 
of Pompeu Fabra. (at right)

AC Front Maritim Hotel 
at Barcelona.
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BORN AT THE BOTTOM OF A STEAMING AND BUBBLING
TUSCAN VALLEY, GEOTHERMAL ELECTRICITY IS ONLY THE
LAST STAGE IN AN AMAZING INDUSTRIAL STORY.
INTERESTED BY WATER CURES AND THE MINERALS THAT
COULD BE EXTRACTED FROM THE HOT WATERS, MAN
HARNESSED THIS RESOURCE OVER THE YEARS. DEVOTED
TO PRODUCING ELECTRICITY DURING THE LAST CENTURY,
LARDERELLO’S GEOTHERMAL RICHES HAVE MADE IT THE
CRADLE OF AN ENERGY SOURCE USED TO LIGHT AND
HEAT HUNDREDS AND THOUSANDS OF ITALIANS. 

1904
100 years of geoth

The inexhaustible underground reserves
of burning hot steam make the

Larderello valley Italy's most important site
of geothermal activity. This resource, that
comes right up to the surface is some places,
was already known and appreciated by the
natives for centuries, as can be seen by the
numerous ruins of thermal baths spread
through the environs. Even though it's much
more recent, the production of electricity
from this steam doesn't just go back to yes-
terday either. A world premier took place in
1904 when the Larderello plant began to
produce part of the electricity that it needed
by using wells dug into the ground. Today,
862 MW of capacity is installed across Tus-
cany, supplying 25% of the region’s electri-
cal consumption.
The most ancient evidence that the region’s
geothermal springs were used goes back to

the Bronze Age. The remains of a swimming
pool and sudatorium show that balneother-
apy was already practiced in 2000 BC. 

Thousands of years of benefits

The earliest known written traces, due to the
Greek writer Lycophron of Chalcis, speak of
a river with hot, medicinal waters, the pre-
sent Cornia River, that flows in the valley.
The Etruscans bathed in it and collected
boric salts at the edge of the boiling “pools”
for pharmaceutical uses and for decorating
their vases with enamel work. The Romans,
who were big bath fans, also took advantage
of these natural phenomena, as attested by a
military map dating from the 3rd century
A.D., on which two sizeable thermal bath
establishments are indicated near Larderello.
After the fall of the Roman Empire, the valley's

Overall view 
of the Larderello site.

O
U

T
S

T
A

N
D

I
N

G
 

A
C

T
I

O
N



RENEWABLE ENERGY JOURNAL N°14  28

Toscane

Florence

Pomarance

Larderello

2004
ermal electricity 
at Larderello
hot springs sunk little by little into oblivion,
as was the case throughout all of Italy. Their
activity started up anew at the end of the
Middle Ages. The Etruscan and Roman ther-
mal baths discovered around the village of
Sasso Pisano are proof of considerable atten-
dance beginning in the 16th century and last-
ing throughout all of the period of the
Renaissance. The illustrious Laurent di
Medici and his family were regular visitors
to the site. The water by-products, sulphur,
vitriol and alum were commercialised
through all of Italy. Exploitation of these 
by-products even gave rise to a real war
between the cities of Florence and Volterra
that ended in 1472 by Florence's victory.
The area was then under Florentine control
to use the boric compounds and other
extracted minerals in the textile industry.
After two centuries of intensive exploitation, >
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been imported from Persia at great expense
until then. The first local industrial exploita-
tion dates back to 1812. In 1816, 36 tons of
boric acid were sold on the French market.
Having emigrated to Livourne to make his
fortune, François de Larderel, a native of
Vienne, in the Dauphiné in France, created a
boric acid exploitation company, the third in
the region, along with two French compatri-
ots. He was the first to drill wells to create
new exploitation areas instead of just being
satisfied with the existing natural “lagoons”.
During the decades that followed, various
other technical innovations made it possible
for François de Larderel and his descendants
to improve the exploitation process and to
construct an industrial “empire”. The inven-
tion of brick domes covering the “lagoons”
made it possible to obtain a first saline solu-
tion concentration. The hottest steam was
collected at the top of the dome and used for
evaporation and drying the boric acid.
Under pressure, it was also used to pump
water, to run centrifuges, etc.
Boric acid production reached 1 000 tons in
1850. Between 1900 and 1944, the plant
diversified its chemical activity, continuing
to supply the pharmaceutical industry. From
1925 to 1960, chemical products were earn-
ing less and less money, and this activity
decreased progressively. During this same
period, indirect cycle units that made it pos-
sible to produce both products and electric-
ity at the same time were progressively
replaced by direct cycle systems. And pro-
duction of electricity took over little by little.

Light bulb to power plant

Even though steam was used as thermal
energy early as 1827, geothermal electricity
was officially born on July 4th 1904. At that
time, the family business was controlled by
Prince Piero Ginori Conti, the husband of a
great niece of François de Larderel. He suc-
ceeded in lighting 5 light bulbs, supplied by
a 10 kW dynamo, coupled to a piston engine
powered by the endogenous steam. The fol-
lowing year, a few houses were electrified
and in 1908 all of the site was lit thanks to
its own production. The first geothermal elec-
trical power plant in the world, Larderello 1,
was started up in 1913. It was equipped with
a 250 kWe capacity generator set, that was
later replaced by two sets of 3.5 MWe capac-
ity each in 1916. Its wooden cooling towers
were constructed on the spot. In this indirect
system the underground steam gave up its
heat in the form of pure water by means of
an exchanger. It's this “secondary” steam
that powered a turbine, limiting problems of
equipment incrustation and corrosion in this
way. The direct system, that's to say the use

the mineral resource that came to the sur-
face became less rich, and at the end of the
18th century, it had become insignificant.
This Larderello valley’s amazing landscape
of bubbling waters and smoke and gas,
called the “Valley of the Devil”, is not
unknown to the readers of Dante Alighieri.
It's very probable that Dante was inspired by
the Larderello valley to describe his version
of Hell. The supposed presence of the
“forces of Evil” in he valley didn't prevent
hundreds of workers from coming here to
work at the beginning of the 19th century at
the instigation of a Frenchman!

Industrial exploitation of boric acid

The presence of boric acid in the valley's hot
waters was revealed in 1777. This product,
especially used to treat ocular illnesses, had

First geothermal-origin electricity production
in July 1904 by Prince Piero Ginori Conti.
(Enel, I Quaderni dell’Energia,n°15).

A revolutionary organisation

N
amed after its founder, the village of Larderello was entirely
created around the plant’s activity. In 1849, François de Larderel
enacted a system of general rules and regulations inspired by the

ideas of the French Revolution. The tasks performed by even the least
important worker were defined, as well as his rights and his social duties.
This system was one of a kind in Italy and for that time in history, and
was able to attract and implant an entire population of new workers.
Their homes, which belong to the Enel, are heated by a network 
specially designed for this purpose, in which “vapoducs” directly supply
the heat exchangers of each dwelling. 
Even though the size of the workforce today has considerably 
decreased (some 150 persons, instead of the 600 at the beginning 
of the 20th century), the buildings from the different periods of the past
have been carefully conserved and transformed. In the same way 
as the museum, the disused industrial units now serve as testimony 
to Larderello's prestigious industrial past. 30 000 people visit 
the site each year.

>
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The Valle Secolo power plant, 
built in 1991, the most powerful 

on the Larderello site.

of the underground steam, offers better effi-
ciency. It appeared in 1923, with a 23 kWe
pilot unit. The cities of Volterra and
Pomarance were hooked up to the power
plant as early as 1914. In 1930, Larderello 1
got a 3.5 MWe direct cycle generator set that
made it possible to quickly increase produc-
tion. It produced 14 MWe in 1933 and 
66 MW in 1939 after the start up of Larderello 2
(60 MWe). The first reinforced concrete
cooling towers replaced the original wooden
ones in 1937.
At the end of 1943, total production capacity
amounted to 132 MWe, with 107 MWe being
produced in indirect cycle and 25 in direct
cycle. This prodigious impetus was stopped
short by the bombings of Spring 1944, which
destroyed all the installations except for the
23 kWe pilot generator set. This “survivor”
supplied the electricity necessary for the
reconstruction that was begun immediately
afterwards. A new phase of development of
the geothermal electricity industry began
with this new complex, leading to a real take
off in production.

All-steam lighting today

The Larderello site's 8 functioning power
plants today total 282.5 MWe installed
capacity. They supplied more than 1 600 GWh
in 2002. Enel Green Power, a subsidiary of
the National Electricity Company, manages
the site, as it does for Italy's other electric
power plants. 
Mussolini requisitioned the de Larderel fam-
ily’s property in 1923 and the plants have
been public property ever since. For the time
being, all the geothermal power plants in
Tuscany are controlled from Larderello, in
the same way that the hydraulic power
plants in Tuscany and Piedmont and 80% of
Italy's wind power plants are. Going through
major restructuring, the national company
has split up into 37 independent structures.
Larderello and the other geothermal electric-
ity production centers will soon be under

The newest Larderello 
installations: 
Valle Secolo 1 and 2

Nestled in the slope of a hill and invisible from the “industrial village”,

the Valle Secolo plant is the biggest production unit in Larderello, as well

as being the one that best “fades” into the landscape. It produces the

indispensable electricity for 440 000 homes. No standby or backup 

generator set is needed. 

The 2 generator sets, each with 60 MWe capacity, were built in 1991.

They are the first of five 60 MWe generator sets planned by ENEL Green

Power in the scope of Larderello's modernization. The plant is completely

automated and runs in a continuous cycle with modulation of loads. 

Connected to two other more traditional units, it uses 70 wells, via 30 km

of “vapoducs”. The steam gushes forth here at a rate of 450 T/h, at an

average temperature of 220°C and at 5 bars pressure. For each turbine,

22.5 T/h of gas are extracted and treated in 8 cooling towers. The largest

part of the space is occupied by the 16 towers and 2 condensers. 

The 15 000 V of electrical current produced by the double-flow turbine, is

transformed into 132 000 V current before entering the national power grid.

Even though 
steam was used as 
thermal energy early
as 1827, geothermal
electricity was
officially born on
July 4th 1904.

>
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the control of the Geothermal Energy
Department of Enel Produzzione. Marginal
with respect to its electric activity, the chem-
ical activity has nevertheless persisted up
until now, taken over by the American group
ARIS, which markets the finished products.
Still produced on the site, boric acid is
obtained from colemanite imported from
Turkey and Argentina! With the discovery
and exploitation of this boron ore, it's no
longer advantageous to extract the salt from
the subterranean waters. Today, the chemical
era is practically something of the past 
at Larderello. While one-hundred-year-old
geothermal electricity is still in great shape
and has a bright future ahead of it.•
TEXT AND PHOTOS EMMANUELLE JEANSON

Experts gathered 
together 
around Tuscan example

M
arking the 100th anniversary of geothermal electricity, the 

national “Geothermal Energy and Territory” conference took

place this year from 29 to 31 January in Pomarance, on the

initiative of the region of Tuscany. This general survey made it possible 

to compile a list of the most important themes to be raised later during

the International Renewable Energies Conference that was held 

in Bonn on June 1-4 2004. 

The some 300 participants were received in the Theater dei Coraggiosi

de Pomarance. The Italian contributors gave an account of all the 

different facets of experience in Tuscany, which is unique because 

of the power in play and the length of time that Larderello's industrial

activity has existed. For their part, the foreign guests contributed 

to the debate on development of the exploitation of geothermal

resources, in exposing the different financing possibilities for products

and technical options chosen in their own countries. The representatives

of all the countries of East Africa underlined the importance attached to

the opportunities represented by the intense tectonic activity of the 

Rift Valley. One of the few French participants, Jacqueline Aloisi 

de Larderel, wife of a descendant of François de Larderel, and past 

Director of Environmental Programmes at the United Nations, 

is very much involved in spreading information about geothermal 

energy. She is working in coordination with regional authorities 

to create an international information and training center to be located

in Tuscany.

PRODUCTION EVOLUTION 
BETWEEN 1914 AND 2002, IN GWH

After having been stopped in its
development in 1944 by World War II 
bombings, electrical production hasn't
ceased to grow since then.
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slay, one of the main islands off
the southwest coast of Scotland.
A little, discretely shaped con-
crete blockhouse is subjected to
the attacks of the surf, washed

over by tons of white foam. This is
Limpet — “Land Installed Marine Pow-
ered Energy Transformer” — the first
commercial model of an electrical
power plant using wave energy in the
world. Rarely has a piece of equipment
at the cutting edge of technology 
had such a misleadingly uninteresting
appearance. With 500 kW nominal
power (two 250-kW inversely-parallel
turbines), it’s been running since June
2000 without any human intervention
at all, under remote control by its con-
structor, Wavegen, based in Inverness
on the north coast of Scotland. Hooked
on to the power grid, it produces cur-
rent under contract with the Scottish
and Southern Energy power company. 
Limpet functions according to the
Oscillating Water Column (OWC) prin-
ciple. The power plant structure is
designed like a grotto whose entry will
be immerged. When the wave comes
up to it, the level of water rises inside
the chamber housed under the con-
crete screed, and plays the role of an
enormous piston, compressing the air
inside the cavity toward the blades of
an electric turbine. When the wave
moves away again, the level of water
drops in the chamber, which, in
depressurisation, sucks in the air that
then circulates through the turbine in
the opposite direction. In this way, a

rising and falling movement of an
“oscillating” water column in the
chamber corresponds to the ceaseless
to-and-fro movement of the waves. 

A COMPROMISE 
BETWEEN EFFICIENCY AND COSTS

There are two options for turbine oper-
ation. Either accompanying this alter-
nating movement, in return for a
rotational direction inversion at each
rising and falling phase of the water
column. Or shaping the blades so that
the turbine rotates continually in the
same direction during the two phases,
in the same way as a sailboat that
always moves forward when sailing
close to the wind, whether the sail gets
the wind port side or starboard, pro-
vided that it is correctly broadside
(“profiled”). 
Even if this was at the price of lesser
energy efficiency, it’s this last option
that was chosen for Limpet’s turbines,
configured so as to get the most out 
of the Western Scottish wave condi-
tions of an average annual intensity
included between 15 and 25 kilowatts
per meter (kW/m), calculated over a
twelve-year measurement period (1).
It’s the “Kiss!” (“Keep it simple, stu-
pid!”) philosophy, an aphorism that’s
become a trademark for the company.
“Reduced complexity and a limited
number of moveable parts to achieve
unfailing sturdiness and high relia-
bility,” we’re explained. “Theoretical
efficiency may suffer, but in a sea envi-
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(1) A wave can put up to one
hundred times more energy into
play during a big storm.

Limpet market 

The Limpet wave turbine has been
operating experimentally 
on the Scottish island of Islay 
since 2000.

WAVE TURBINE TECHNOLOGY IS REACHING MATURITY. THE SCOTTISH FIRM, 
WAVEGEN, ONE OF THE WORLD LEADERS IN THE SECTOR, HAS INSTALLED ITS FIRST 
COMMERCIAL MODEL, "LIMPET" IN THE FAROE ISLANDS.
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Marine 
technologies
dream
While a coastal generator can be
enough for moderate localised needs,
typically in the case of an island, the
vocation of wave technology is to get
out into the open sea to better exploit
the potential of the ocean swells. 
The more they approach a coast, the
more waves dissipate part of their
energy by friction on the sea bed.
Moreover, open sea anchoring permits
installation of large-size units that are
not limited by the coast line: quality,
accessibility and availability of sites,
impact on the landscape and on the
environment, etc. The cost price of
the kilowatt-hour produced by a
power plant like this, typically
composed of several sub-units of from
1 to 2 megawatts (MW), will be near
to that of off-shore wind farms, and
this with a smaller amount of
occupied space. While there has to be
space to the order of 500 meters
between two wind turbines, 
100 meters is enough space between
two wave park turbines. These
comparisons aren’t unwarranted, since
the ideal development model that the
sector is looking toward is that of
wind power. And the future will 
probably see cooperation between
these two technologies. Because the
last word is associating them both in a
same offshore power plant, signifying
a single platform for the two types 
of generators, a single cable for
connection to the power grid, a 
common maintenance team, etc. And
overall production that will be much
more regular than it would be using
either of the technologies by itself.
While the wind often blows in gusts,
the arrival of waves, which is several
hours previous to it and which lasts
after the wind has lulled, is a very 
predictable phenomenon, just like the
calculation of the energy that can be
derived from these same waves. 
A combination offering an even better
performance exists, and this for a
rather near future according to the
specialists: a tri-technology power
plant, where the tidal stream energy
will be exploited as well on the 
same sites.

ronment that is terribly aggressive, any
maintenance operation becomes diffi-
cult and costly. It’s a compromise that
we think will come out on top in the
long term.”
In its early days, the power plant ran
for one year in experimental mode
including variations of rotation speeds,
blade tests, control system modifica-
tions, etc., in partnership with Queen’s
University of Belfast. Today, the test
campaigns continue and it has just
been reconfigured this summer with a
single improved 250-kW turbine, in the
hope of increasing energy efficiency
30%. But enough experience has now
been accumulated, in particular in
resisting strong storms, for Wavegen,
the international leader for this tech-
nology, to plan on mass producing this
model in the short term. “We’re getting
ready for the appearance of a large
market”, judges David Langston, Busi-
ness Development Manager in the
firm, who remains discreet about the
company’s objectives. For its part, the
World Energy Council considers that
it’s possible to extract twice as much
electrical energy from waves as that of
current worldwide demand. 

SOON A NEXT 
COMMERCIALIZATION

In 2004, Wavegen took an important
step forward by creating a joint ven-
ture with the SEV power company that
supplies the Danish Faroe islands, with
the plan to install a pre-commercial
Limpet-type turbine (but which is
equipped with a single 250-kW 
turbine). The archipelago has a very
particular geographic situation. It’s

very isolated at 350 km to the north of
Scotland, it’s made up of basalt ridges
whose cliffs can reach a difference in
height of 800 meters. A small wave
energy power plant will be installed in
a cavity dug out at the foot of one of
these cliffs, and hooked up to the
island’s distribution grid by an electric
cable running through a tunnel dug in
the rock. It could be producing elec-
tricity by as early as 2006. If this first
experience proves to be conclusive, the
Faroes could order other units, and one
day achieve total independence from
fossil fuels for electrical production. 
The enthusiastic little Wavegen team
has long got over the blues of 1995.
That year, a sudden storm caused a
first 2-MW off-shore wind power plant,
Osprey, to sink while it was being
towed to its installation site. “Projects
for units anchored in the open sea 
have been put on the back burner for
the time being”, acknowledges David
Langston, “we’re now concentrating on
fixed coastal installations.”
With new ideas like these compact
mini-turbines of only 18.5 kW capacity
using the same technology as Limpet,
designed to be housed inside alcoves
created in a dike or a harbour wall
exposed to ocean swells, with up 
to 240 turbines for an experimental
installation on a dike whose cons-
truction is in an advanced stage. In
these reduced-space housings without
access, maintenance is not possible.
When a turbine breaks down, it’s
extracted by crane and replaced 
part by part. A modular technology 
that’s simple to implement, and on
which Wavegen has placed a lot of its
hopes.•P. P.

attack



35 RENEWABLE ENERGY JOURNAL N°14

Making waves 
“You’re sure you’ve hidden the new models?”, an engineer asks the testing tank
manager before authorising access to someone from outside of the company.
“I hope you’ll excuse us, but we’re carrying out research on some very
innovative prototypes here…”
This ultramodern, state of the art test tank is used to create waves. Nothing 
simpler to do than that? After a quarter of an hour of explanations, this false
idea has been shattered completely. Wavegen’s test tank wave machine has
been in operation for two years in Inverness and is of an unexpected level 
of sophistication. In order to simulate all different types of wave conditions:
regular, irregular, weak, strong, hollow, variable depths, etc., eight computer-
controlled paddles swing into action, independently if need be, at one end of
the pool of water. Thanks to their ingenious shape, they do not emit any
parasite waves behind them. At the other end, the bottom rises in a gentle
slope, simulating a beach. This is where the wave power plant models are 
installed. But the wave trains are partially reflected on this “coast” and head
back in the opposite direction again, disturbing the simulated operational
regime. It’s at this moment that the paddles come into action once again. 
They pick up the pressure of the reflected wave and the computer, which can
access around sixty different parameters, orders paddle actions that result 
in instantaneously damping the parasite swell.

S
cotland, whose latitude
places it on the path 
of North Atlantic low
pressure zones and
with gale-force winds
frequently blowing off
of its coasts, possesses

one of the greatest potentials in the
world for wind power. And for wave
energy as well thanks to a western
exposure free of any obstacles all the
way to North America. It is consid-
ered that a distance of 400 kilometers
of ocean without any land barriers is
necessary for an effective swell to
form. In this way, it’s very powerful
wave trains that continually come
and crash against the western coast
of Scotland.

THE NECESSARY SUPPORT FROM 
THE AUTHORITIES

The dream of taking advantage of the
enormous potential of waves doesn’t
just date from today. “In the 1970s,
when the oil crisis was making the
price of electricity rocket, the govern-
ment wanted to finance the construc-
tion of an enormous 2-gigawatt (GW)
offshore wave farm, without having
any experience in this field”, they
remind us at Wavegen. “A fatal choice,
because as soon as the price of crude
oil dropped again, all the interest
shown by the authorities disap-
peared.” Until the 1990s where the
studies were taken up again practi-
cally from scratch. 
A report issued in 2001 to the Scottish
Executive by the Garrad Hassan cabi-
net (see table) concluded that a sig-
nificant exploitable wave power
potential existed, with a theoretically
viable installed capacity of 14 GW for
the year 2010. In second place behind
an offshore wind park that could
reach an installed capacity of 25 GW,
and ahead of onshore wind park
capacity. As for tidal streams, they
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50 GW OF 

The Wavegen company has a very sophisti-
cated measurement tank in Inverness. 
Eight computer-controlled paddles
reproduce a wide variety of wave swells 
to test different wave turbine models.
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could make it possible to install 
7.5 GW of generators. That is to say
nearly 50 GW of electrical power
installed at sea!
With all renewable energies taken
together, it’s some 60 GW (1) of addi-
tional capacity that could be available
theoretically on land and on the sea,
supplying 214 terawatt-hours (TWh)
per year (the United Kingdom con-
sumed 390 TWh in the year 2000). 
At an average price of 6 pence lower
per kilowatt-hour (p/kWh) (approxi-
mately 0.012 euro/kWh).
Nevertheless, marine technologies
won’t be able to really take-off with-
out determined support from the
authorities, pleads Wavegen, which
compares its situation, especially for
wave power, with that of the wind
power sector twelve years ago in Den-
mark. And we all know the rest of
that story …
A very serious prospect in Scotland,
where talk is of a market of similar
scale, in particular for export. By
2015, puts forward the “Opportunities

for Marine Energy in Scotland” report
transmitted in November 2002 to the
Scottish Executive, marine technolo-
gies could create 25 000 jobs between
now and the next fifteen years. At the
end of 2001, The Minister of Energy
and Industry, Brian Wilson pro-
nounced a strong declaration in
favour of the wave power sector:
“Wave power has a huge part to play
in our drive for renewable energy. Our
oceans are a major potential energy
source and can lead to a new industry
for the UK in which I am determined
that we should be world leaders.”

THE QUESTION OF ELECTRICITY
TRANSPORT COST

But in order to take advantage of
even a fraction of this marine energy
godsend, the crucial problem of how
to transport and deliver this electric-
ity has to be solved. The Scottish
power grid, which has low capacity
in the western part of the country

where population is low and scat-
tered, is currently found in the impos-
sibility of completely absorbing the
flow of “green” gigawatt-hours that’s
going to flood in from the islands and
the coast. The idea favoured by most
technicians is to lay an enormous
undersea high-voltage cable to link
the future production sites with the
more populated and industrialised
regions of Wales and Southern England.
The estimated cost is approximately
100 million pounds (165 million
euros).
However, the “Scottish Network Study
2001” offers ways to reassure the
authorities that an investment like
this could be put off. If only official
objectives are taken into considera-
tion, i.e. that of producing 18% of
Scotland’s electricity from renewable
energy sources in 2010(2), the present
power grid should be able to support
the start up of new “green” produc-
tion units, with the condition that the
sites are very well chosen. The Garrad
Hassan report provides the answer:
this is possible with onshore wind
power alone, with 11.5 GW additional
park capacity by the year 2010, where
it is specified in the report that they
will not occupy more than 2% of the
space that is not protected by any
environmental protection measures
(30% of the territory of Scotland),
and with a production cost estimated
at only 3 p/kWh (approximately 0.05
euro/kWh). A forecast that could lead
to a slowdown in developing marine
technologies.•P. P.

(1) To be compared with the 80 GW of total
electrical capacity installed for all of the UK.
(2) 12% today. The 2020 objective is 40%.

SCOTLAND DREAMS OF EXPLOITING THE INCREDIBLE 
MARINE ENERGIES POTENTIAL LYING OFF ITS COASTS. WHILE
THE NECESSARY TECHNOLOGY SHOULD SOON BE PERFECTED,
IT’S ECONOMIC COMPETITIVENESS THAT COULD SORT 
IT ALL OUT IN THE END. 

RENEWABLE ENERGY POTENTIAL 
IN SCOTLAND IN 2010
Source: rapport Garrad Hassan, 2001

TECHNOLOGY 
GENERATION ENERGY

CAPACITY (GW) (TWh)

Offshore Wind 25.0 82.0

Wave Energy 14.0 45.7

Onshore Wind 11.5 45.0 

Tidal stream 7.5 33.5 

Agricultural wastes 0.4 3.5

Small hydro 0.3 1.0

Energy Crops 0.14 1.1

Forestry Residues 0.09 0.7

Landfill Gas 0.07 0.6

Municipal Solid Waste 0.1 0.9

Total 59.1 214.0
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MARINE ELECTRICITY IN 2010?
Wave power along 
the Scottish costs.



Everyone's mind at the European
Commission, and especially at the

Directorate-General Energy and
Transport (DGTren), is occupied by
the rise in power of the “Lisbon
Agenda”. The goal of this objective,
instigated in Lisbon in 2000, is to
make the European Union economy
the most competitive in the world,
relying in particular on innovation to
achieve this. An important ministerial
meeting halfway through this
ambitious project will be held in
March 2005. European Commission
financial prospects in the process of
being established for the six years of
the period 2007-2013 take this rise in
power, which will cause significant
structural evolutions, into considera-
tion. It is a question of creating a
“Competition and Innovation” Frame-
work Programme project including in
particular questions of sustainable
development, the small and medium-
sized business sectors, and a knowl-
edge-based society. 

T he selection of 2003 tenders is
now completed. Between 70 and
80 proposals were selected for the

negotiation phase, where compliance
with European Commission objectives is
notable refined. Contracts should be
signed by the end of 2004. A total of
250 proposals were filed, with the par-
ticipation of approximately 2 000 bodies
and organisations (an average of 7 to 
8 per proposal) from about twenty 
EU countries, of which more than half are
companies employing less than 50 per-
sons. Among the satisfactions obtained,
many good proposals were formulated
in the scope of the directive on energy
management in buildings. In the same
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Waiting for Lisbon

way, despite the worries that accompa-
nied its launch, the new COOPENER
section (international promotion of
renewable energy sources and energy
efficiency) has experienced a fair
amount of success. The proposals con-
cern above all sub-Saharan Africa. For
the ALTENER section (new and renew-
able energies, and offer diversification),
biomass — for both heat and electricity —
is well represented. 
Generally speaking, the DGTren is very
pleased with the wide diversity of players
having taken part in the call for tenders:
universities, industries, research, author-
ities, etc., with growing involvement 
of local players, particularly energy

And the “Intelligent Energy for
Europe” Programme (including
related research activities), whose
financial appropriation could leap
spectacularly to reach from 1.3 to 
1.6 billion euros for the period 
— vs. 250 million for its first four
years in effect. This signifies a
tripling of figures when European
Union expansion is taken into consid-
eration. This shift into high gear
expresses the will to have the 
“Intelligent Energy for Europe” 
supported innovations that are today
confined to “pilot” operations
actually penetrate the markets. 
Promoted as one of the spearheads of
the Lisbon Agenda, the programme
could even be found included in
structural funds (assistance condi-
tioned by promotion of renewable
energies, for example).
All arbitrations have not been made
as yet, and we'll have to wait until
February 2005 to see definitive 
adoption of budgets.•P. P.

MARKED BY THE MIDWAY EVALUATION OF 
THE LISBON AGENDA, THE YEAR 2005 WILL BE 
A TURNING POINT FOR THE DIRECTORATE-GENERAL
"ENERGY AND TRANSPORT".

Intelligent Energy 
for Europe

agencies. Geographical distribution is
balanced, and projects are substantially
larger than previously (when the
ALTENER, SAVE and STEER sections
were autonomous). 

New call for tenders soon
For 2004 calls for tenders, which should
be published by the end of the year,
new “key actions” will be open for pro-
posals. In the “Intelligent Energy for
Europe” nomenclature, it is a question
of: VKA2-Save (Retrofitting of social
housing), VKA4-Save (Energy efficient
equipment and products), VKA7-Altener
(Small scale RES applications), VKA8-
Altener/Steer (Alternative vehicle >
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DIRECTIVE ON THE
PROMOTION OF ELECTRI-
CITY PRODUCED FROM
RENEWABLE ENERGY
SOURCES (2001/77/EC 
OF 27/10/2001)

A first report on the progress made by
the 15 older members of the European
Union (the new member States were
not included) was adopted last May. 
The directive made an indicative assess-
ment of the fraction of “green” 
electricity that each member State
should consume by the year 2010,
which should then in turn indicate its
level of commitment for the European
Commission. A first observation
indicates that there is compatibility
since total engagements amount to
22,1%, which is the overall target of the
directive (21% for the 25 member Euro-
pean Union). However, extrapolation of
current trends (14.88% in 2003) shows
that the fraction of green EU electricity
should amount to around only 18% for
the year 2010.

A disparate situation
The situation of the different member
States is very disparate. The European
Commission classifies them into three
categories according to the probability
of their reaching their national targets.
Germany, Denmark, Spain and Finland
are on the right track. An indication, in
the perspective of a European harmoni-
sation of renewable energy support and
incentive mechanisms (which will be the
subject of a European Commission
report in 2005): in these countries, the
setting up of attractive and stable long-
term mechanisms played a determinant
role in the take off of green energy.
Having only recently taken measures
adapted to the objectives, that a num-
ber of them probably won't be able to
reach, Austria, Belgium, France, Ireland,
Netherlands, Sweden and United 
Kingdom “can do better”. 
Greece and Portugal have not yet set
out to achieve their objectives. Italy and
Luxembourg avoid being in this group
thanks to new measures adopted in
2004, but they can't be ranked in the

Public Awareness
Campaign for an
Energy Sustainable
Europe (PAC)

T his campaign succeeds the

Campaign for Take-Off

(CTO), which was in effect 

from 1999 to 2003, and the 

conclusions for which have been

drawn in a final report

published by DGTren (“Sharing

skills and achievements”). 

While the CTO targeted promotion

of renewable energies, the PAC

will also cover energy

management. It will last four

years, from the beginning 

of 2005 to the end of 2008, and

should be allotted a budget of

approximately 4 million euros.

Very much centred on 

communication toward the 

public, the campaign is pursuing

the construction of a network 

of partners that was started by

the CTO. Trophies will be awarded

for the best initiatives during an

annual conference. Creation of

a “European energy week” with

association partners is also

being planned on. A first stage

will be to survey and inventory

existing initiatives in this field

in the different countries 

(Sun Day, etc.) to study the 

possibility of launching a joint

European-level event. 2006 is

the targeted year. 

For further information, contact the
DGTren: Mariàngels Pérez-Latorre 
(+32 2 296 04 37) or 
Páula Abreu-Marques (+32 2 295 38 05).

propulsion), VKA9-Steer (Policy mea-
sures for an efficient use of energy in
transport), VKA10-Steer (Strengthening
the knowledge of local management
agencies in the transport field), VKA11-
Coopener (Energy policies, legislation
and market conditions for enabling
poverty alleviation in developing coun-
tries), VKA12-Coopener (Strengthening
local energy expertise in developing
countries), HKA1 (Sustainable Energy
Communities), HKA2 (Think globally,
act locally), HKA3 (Financing mecha-
nisms and incentives) and HKA4 (Moni-
toring and Evaluation).•P. P.
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Andris Piebalgs
at Energy

The former Latvian minister

Andris Piebalgs has been appoin-

ted new European Commissioner

responsible for energy matters 

(a sector that could soon become

a Directorate General separate

from Transport). This 47-year old

physicist already knows the Euro-

pean machine well, since he has

been present in Brussels since

1998, first as Ambassador and

then as an official. This candidate,

seen as being “competent” and

“dynamic” by the Strasbourg 

Parliament, especially won over

the green Deputies by underlining

the importance of “promoting

renewable energies” and “reduc-

ing demand for energy”.•P. P.

Monitoring



upper category because of the low levels of progress
noted for three years. Most of the member States have
adopted specific support systems for renewable energies
with various tools like attractive purchase prices for
green electricity, prime rate loans, financial aid for
equipping, obligatory quotas in relation with green 
certificates, etc. Among the lessons learned: it's
certainly necessary that the assistance system be 
sufficiently attractive to appeal to investors, but that 
it must also be accompanied by a simplification in 
the procedures. In several cases, the hindrances to the
take off of green electricity come from administrative
pitfalls or from the difficulties of producers in getting 
grid access.

About the electricity origin
The directive expected the member States to create a
system for ensuring the origin of renewable electricity,
so that it should have been possible to issue these
garanties on 27 October 2003. In March 2004, (the
issuing date of the report), only five countries 
— Austria, Belgium (Wallonia), Finland, Luxemburg and
Sweden — were prepared and ready. An examination by
sector suggests a significant comment: one of the main
reasons for revising the forecasts for green electricity
penetration in 2010 downwards stems from a marked 
under-use of biomass, which is the only renewable
energy source for massive production of electricity
today, along with wind power (and hydraulic power for
the few countries that still have consequent unexploited
potential: Slovenia, Hungary and Lithuania). Only
Finland (wood energy) and Denmark and United 
Kingdom (biogas) show significant advances 
in this sector. This current weakness is only partially
compensated for by the exceptional dynamism of wind
power, whose capacity increased by 30.4% in 2003 
(an additional 5,2 GW) for the 15 older members of
the European Union. 
The sector now covers 2.4% of EU electricity consump-
tion in an average year (60 TWh), with 84% of this 
figure thanks to Germany, Spain and Denmark.
European Union wind power capacity should reach 
75 GW in 2010 (vs. the forecast 40 GW), including 
10 GW offshore. The report brings out that 
photovoltaic electricity production remains weak, and
that it is almost perfectly following the path of wind
power with a twelve-year interval. Europe's installed
capacity doubled between 2001 and 2003, with
Germany being responsible for 70%. Spain and Austria
made considerable efforts with photovoltaic electricity
production doubling since 2001. Luxembourg worked
hard as well, and photovoltaic capacity per inhabitant 
is the highest of the European Union (8 watts per
inhabitant).

>

directives
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DIRECTIVE ON PROMOTION
OF COMBINED HEAT AND
POWER (CHP) 
(2004/8/EC OF 21/2/2004)

This directive defines a framework for
development of high-yield combined heat
and power production (CHP). Several
obstacles of methodological nature led
to lowering its initial sights. 
Acknowledging, in particular, that the 
climatic and economic situation of each
country must be taken into account, 
it requests the States to perform an 

Important 
future
directives
PROPOSAL FOR A
DIRECTIVE ON ENERGY
END-USE EFFICIENCY AND
ENERGY SERVICES 
(COM [2003] 739 OF
10/12/2003)

The primary objective of this ambitious
proposal is to obtain 1% energy savings
each year in each member State, and this
for a period of six years, with respect to
“past” consumption levels. The final tar-
get is to reach 6% energy savings in
2012, at the end of six years (with start
up in 2006), with all sectors taken into
account (households, agriculture,
commerce, services, transport and indus-
try), for all types of energy (electricity,
natural gas, coal, lignite, forestry and
agriculture related energy products, fuels).
By way of example, the public sectors
will have to achieve an energy savings of
at least 1.5% per year, especially by
favouring energy efficiency when signing
public contracts. Current debate is con-
centrated on the complex calculation of
the average annual efforts to be made.
It's planned that the “1%” national 
savings will be calculated from the aver-
age energy consumption of five years
preceding the directive's entry into appli-
cation. Since 2000 or earlier? The choice
of this reference period will influence the
degree of work to be made, all the more
so since it is excluded that countries with
high growth rates (and consuming more
energy) be penalised. Another source of
complexity is that the States can achieve
their annual targets either by adopting
new measures or by putting forward the
positive effects resulting from
dispositions taken earlier (dating back to
1991), for which it must be possible to
measure the impact on energy consump-
tion in a reliable and verifiable way. 
The text's second objective concerns
power grid energy distributors, who will
have to supply a complete and integrated
energy service, and not just simply sell
energy (kWh, cubic meters of town gas,
tons of heating oil for an urban heating
network, etc.). That is to say, a package
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DIRECTIVE ON THE
ENERGY PERFORMANCE
OF BUILDINGS 
(2002/91/EC OF 4/1/2003)

One of the key preliminary tasks, the
work of harmonising the methods for
calculating the energy efficiency of build-
ings, is taking its course. A base document
intended for consultation in order to
reach a consensus of the member States
should be in circulation for the beginning
of 2005. By way of pedagogy, the Euro-
pean Commission has decide to submit
its administration's symbolic building,
The Berlaymont, for an energy efficiency
certificate to evaluate its energy perfor-
mance. According to its certification
standard, each member State will make
its own measurements, which will then
be compared with the others. 

DIRECTIVE FOR
PROMOTION OF THE USE
OF BIOFUELS AND OTHER
RENEWABLE FUELS FOR
TRANSPORT (2003/30/EC
OF 17/5/2003)

This text enjoined the member States to
communicate their targets in terms of
biofuel penetration on their national
markets for 2005 on July 1st 2004. 
Reference threshold levels established
them at 2% and at 5.75% by the year
2010. Only four countries had handed
over their reports at the deadline date.
Three months later, with a supplementary
deadline having been granted, eight
reports were still lacking (Belgium,
Spain, Finland, Ireland, Italy, Luxemburg,
Poland and Slovenia). Among the “up to
date” countries, three committed them-
selves to levels above the 2% threshold:
Austria (2.5%), Sweden (3%, which still
has to be confirmed between now and
the end of 2004) and Czech Republic
(above the 2% mark, but in 2006, and
with distinct objectives for ethanol and
biodiesel). Six countries have adopted
the 2% reference (Germany, Latvia,
Lithuania, Netherlands — for 2006 —,
Slovakia, and France subject to 
confirmation). Four countries have
targeted below the 2% reference: 
Denmark (0.0%), Hungary (from 0.4%
to 0.6%), Portugal (1%) and United
Kingdom (0.3%). Finally, uncertainties
with respect to interpretation of national
reports subsist for four countries: Cyprus,
Greece, Estonia and Malta. In accordance
with the directive, infringements on the
reference thresholds must be duly justi-
fied with the European Commission,
who will evaluate them.

evaluation of the share of national CHP
potential in the range of production 
technologies, with a view to a report to
be handed over at the beginning of
2006. Consequently, the initial objective
of increasing the share of high-yield
CHP from 10% (2000 reference) to
18% of total European Union electricity
production by the year 2010 has
become a simple informal indicator. 
Reference yield values for separate pro-
duction of electricity and heat (accord-
ing to fuels, technologies, climate, etc.)
will have to be harmonised for the start
of 2006, to be able to compare them
with the yield of the combined heat and
power (CHP) process — “cogeneration”.
The directive also asks the States to set
up instruments ensuring the origin of
electricity resulting from CHP systems
and to facilitate their access to the
power grid (especially by removing
administrative obstacles). It does not
make any reference to the nature of the
fuels, which can be fossil or renewable. 
Work groups set up by the European
Commission with a view to 2006 dead-
lines have already obtained a result: the
CHP sector's biggest industrialists have
come to an agreement on the method
for calculating the yield of electricity
resulting from the CHP process. The
DGTren hopes to succeed in clarifying
the definition of all the indicators
needed by the member States to trans-
pose this directive by summer 2005.



including not only supply of energy, but
also technological solutions to improve
energy efficiency, with a commitment in
terms of results (upper consumption limit
for a provided service). A power
company would thus be able to sell kWh
as well as low-consumption light bulbs. 
A philosophy that could also be applica-
ble to the transport field. Projected 
planning: the Commission and the 
European Parliament could take a joint
position by the year 2005. 

PROPOSAL FOR A
DIRECTIVE SETTING ECO-
DESIGN REQUIREMENTS
FOR ENERGY USING 
PRODUCTS (EUP) (COM
[2003] 453 OF 1/8/2003)

This framework directive proposal is,
along with the previous directive, one of
the leading projects at DGTren, since it
will set the general criteria and principles
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for establishing eco-design requirements
(design options intended to minimise a
product's negative impact on the environ-
ment throughout all of its life cycle). 
It targets imposing consumption
constraints (electrical consumption, in 
a first phase) for a series of consumer
goods, beginning with the most energy-
guzzling ones (household appliances,
lighting, compressors, pumps, heating
systems, boilers, air conditioners, etc.),
but also for components as well (ballasts,
electric motors, supply in electricity, etc.),
with the exclusion of vehicles. Once
again, the practice here is a delicate one
since it intends to limit negative impacts
on the activity of industry and on 
the level of consumption. 
Preparation of product constraints will
take the complete examination of their
life cycle into consideration (in order to
compile all of the environmental impacts
— consumption of energy, as well water,
air, noise, etc. — “from cradle to grave”),
and the capacities to take action at each
stage of their design. Indicative planning:
after the policy approval given in June by

the European Council of Ministers, final
adoption could take place in summer
2005. The specific point of the electrical
consumption of apparatus with standby
mode should be the subject of another
specific directive. It will define rules per
family of products (office automation, 
hi-fi, video, etc.), with, in particular, the
obligation of integrating the impact of
the standby mode in the calculation of
overall consumption.•
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For more than six years now, EurObserv’ER has been collecting data concer-
ning the renewable energy sources of the European Union in order to describe
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 2004 (issues 159 to 164 Systèmes Solaires magazine, data
2003 consolidated)*. This publication offers a survey of the dynamics of eight
renewable energy sectors. As background reference, sector performances are
measured in comparison with European Commission White Paper objectives.

*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 satisfaction survey through a questionnaire 
linked with each barometer.
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Sector 2003 objectives Results at end of 2003 Comment

Wind power 10 000 MW 28 452 MW
In advance

Biogas 2.25 million toe 3.2 million toe

Photovoltaic 650 MWp 572.67 MWp
On time

Solar thermal 15 million m2 14.01 million m2

Small hydraulic 12 500 MW 10 734 MW
Late

Biofuels 5 million toe 1.49 million toe

Wood energy 10 000 MWth CHP and 43 million toe
1 million homes heated

Table 1 - Comparison between 2003 observed results
and CTO objectives EurObserv’ER 2004

CAMPAIGN FOR TAKE-OFF OBJECTIVES

In 1997, the European Commission pre-
sented a White Paper intended to

develop the share of renewable energy
sources in the energy mix of the member
States, with the primary objective of
reaching a threshold level of 12% in
2010. This White Paper targeted differ-
ent development thresholds per sector
with middle term and long term achieve-
ment dates. 
The first of these achievement dates lying
within the scope of a programme called
the “Campaign for Take-Off of Renew-
able Energies in Europe” reached its con-
clusion in 2003. All the different sectors
were not concerned by the scope of this
programme. Details concerning these
objectives are given in the following
table: This annual assessment barometer
is the occasion to take stock of and
review how well these objectives were
achieved. Among the satisfactory points,
two sectors must be cited. First of all
wind power, which practically reached its
objective of 10 000 MW installed capac-
ity at the beginning of 2000 (i.e. 4 years
ahead of schedule). The other sector is
biogas, which was also ahead of its
announced schedule with a figure of

3.29 Mtoe at the end of 2003 vs. the tar-
geted 2.25 Mtoe.
The second group is composed of sectors
that are running only moderately behind
in their objectives. This category is lim-
ited to the case of the two solar sectors
(photovoltaic and solar thermal) that are
approximately 6 months behind with
respect to their present growth rate. 
Finally, the last set groups together those

sectors that show a worrying lateness in
the perspective of their participation in
the 2010 objectives. This is the case of
small-size hydraulic power and biofuels.
With respect to the wood energy sector,
White Paper objectives are expressed
according to a level of detail that current
sector monitoring does not make it 
possible to give an account of. This is
because only primary energy production
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The European Union continues to be
the most advanced region of the

world for wind power development.
An additional 5 154 MW were installed
in the fifteen countries of the European
Union in 2003, bringing total capacity
up to 28 452 MW. Nevertheless, this
growth is lower than that for 2002 dur-
ing which 6 049 MW were newly
installed (see table 1).
Despite a significant decrease in its
installation rate, Germany remained
the leading European market in 2003.
According to the German Wind Energy
Institute (DEWI), 2 644 MW were
installed during 2003 (vs. 3 240 in
2002) bringing total capacity up to 
14 609 MW (including a 30 MW
repowering). Spain once again con-
firmed that it is also important in terms
of wind power. A new installation
record was set in 2003 with an addition
of nearly 1 160 of MW, bringing Spain's
total capacity up to 6 202 MW.
Thanks to development of offshore
installations and its policy favouring
replacement of wind turbines that are
more than 10 years old (and thus of
low capacity), Denmark has confirmed
the relaunch of wind power sector
activity that begun in 2002. According
to the Danish Wind Power Industrial-
ists Association, an additional 210 MW
were installed in 2003 bringing total
Danish wind power capacity up to 
3 099 MW. Denmark has moreover
confirmed its status of leader in terms
of offshore wind power with the start
up of three new offshore wind parks

2004 Annual 
Overview Barometer

THE WIND POWER
BAROMETER

EurObserv’ER

2002 2003

Germany 11 994 14 609

Spain 5 042 6 202

Denmark  2 889 3 110

Italy 788 904

Netherlands 685 912

United Kingdom 552 648

Austria 139 415

Sweden 328 399

Greece 302 375

Portugal 194 299

France 153 253

Ireland 138 186

Belgium 35 67

Finland 43 51

Luxemburg 16 22

Total U.E. 23 298 28 452

Table 1 - Installed wind power
capacity in the European
Union (in MW) 
EurObserv’ER 2004 - Windpower Monthly 2004

E
u

rO
bs

er
v’

E
R

is evaluated, while the Campaign for
Take-Off targeted thresholds in terms of
installed capacity or number of homes
equipped (1). Obviously, all these conclu-
sions are not definitive ones. These
trends can still be reoriented in one direc-
tion just as well as the other. This is all
the more true with the integration of 10
new EU member countries. The challenge
of attaining 12% for 2010 now takes on
a new dimension because this objective
remains unchanged and applies to all of
the new 25-member European Union.•

NOTE ON METHODOLOGY
The tables in this annual assessment
barometer make use of the most 
up-to-date figures available for each
renewable sector. In this way, data 
concerning the wind power and photo-
voltaic sectors has been updated with
respect to that published earlier in the
thematic barometers at the beginning 
of 2004. For the other sectors, the 
data is identical to that of the year's
thematic barometers since they are the
most up-to-date.

(1) See the 2004 Wood Energy Barometer
for more details. >
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WORLD WIND POWER

Europe represents 74% of 
worldwide installed capacity

(see table 2). The USA is also a
leading player in terms of wind
power, with 6 374 MW installed at
the end of 2003. And India is
opening up more and more to this
sector with 2 110 MW installed 
capacity, representing 408 MW 
more than the previous year.
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23 298

28 452

67 600

White Paper

Current trend

Graph 1 - Comparison between current trend
and White Paper objectives (in MW)
EurObserv’ER 2004

in 2003: Rodsand/Nysted (158 MW),
Samso (23 MW) and Frederikshaven
(10.6 MW). Among the other European
countries, we can note the confirmed
dynamism shown by Italy (904 MW),
the Netherlands (910 MW) and above
all Austria which practically tripled 
(+ 198.6%) the capacity of its wind
power installations by adding 276 MW
in 2003. This result is a direct conse-
quence of the law on green electricity
(Ökostromgesetz) that became effec-
tive on January 1st 2003. This law set
the federal-level wind power purchase
price at 0.078 euro/kWh, to which
regional assistance can be added as well.
The European figures are the occasion
to assess the Campaign for Take-Off
that concluded at the end of 2003.
The goal of this campaign was to bring
the renewable sectors up to a suffi-
ciently high industrial level to facilitate
their development and make it possible
to reach White Paper objectives. 

67 600 MW FOR EUROPE IN 2010?

The specific wind power target of 
10 000 MW installed capacity at the

end of 2003 has been attained to a
wide degree with nearly 28 500 MW
installed. In the longer term, the wind
power market trend remains rather
favourable with confirmation of the
offshore market, the maintaining 
of Spanish market growth and new

installation records in the Netherlands, 
Belgium, Portugal and Austria where
the new renewable electricity law is a
real success. This context could lead to
an installed capacity of 67 600 MW in
2010, that is to say much more than
the targeted 40 000 MW (see graph 1).

Table 2 - Worldwide wind power
capacity in 2003 (in MW)
EurObserv’ER 2004

Geographic zones 2003

European Union 28 452

Rest of Europe 391

European total 28 843

USA 6 374

Canada 317

North American total 6 691

India 2 110

China 484

Japan 401

Other Asian countries 19

Asian total 3 014

Rest of the world 522

World total 39 070

>
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Table 3 - European Union photovoltaic capacities 
in 2002 and 2003 (in MWp) EurObserv’ER 2004 - AIE PVPS 2004

Installed capacities as of end 2002 Installed capacities as of end 2003  
(in MWp) (in MWp)

Country grid off-grid Total grid off-grid Total

Germany 258.00 19.60 277.60 390.60 19.70 410.30

Netherlands 21.69 4.63 26.33 41.24 4.68 45.92

Spain 7.71 12.71 20.42 13.20 14.06 27.26

Italy 10.34 11.67 22.00 14.34 11.69 26.02

France 1.63 15.42 17.05 4.39 17.32 21.71

Austria 8.36 1.98 10.34 14.66 2.17 16.83

United Kingdom 3.57 0.57 4.14 5.19 0.71 5.90

Sweden 0.16 3.14 3.30 0.17 3.40 3.56

Luxemburg 1.57 0.00 1.57 3.50 0.00 3.50

Finland 0.13 2.92 3.05 0.16 3.24 3.40

Greece 1.04 1.33 2.37 1.11 2.14 3.25

Portugal 0.39 1.28 1.67 0.40 1.67 2.07

Denmark 1.38 0.22 1.59 1.68 0.22 1.89

Belgium 0.73 0.00 0.73 1.06 0.00 1.06

Total U.E. 316.69 75.46 392.15 491.69 80.98 572.67

In 2003, the European Union once
again maintained a very high level of

progress in terms of photovoltaic instal-
lations. An additional 180.53 MWp
was put into service bringing total Euro-
pean capacity up to 572.67 MWp 
(see table 3). Furthermore, an ever
greater share of this installed capacity
is now being connected to the power
grid. In this way, 95.1% of new installa-
tions were grid-connected last year vs.
92.3% in 2002. Grid-connected instal-
lations now represent 86% of total the
cumulated European capacity.
Just like for the previous years, the Ger-
man market continued to be Europe's
most dynamic. Germany installed an
additional 133 MW, i.e. 73.7% of the
European Union's additional capacity,
bringing its total capacity as of the end
of 2003 up to 410.3 MWp.
The other European Union countries
are clearly lagging behind in terms of
development. But the performance 
of the Netherlands, which installed
19.6 MWp in 2003, should also be

Graph 2 - Comparison between current trend and 
White Paper objectives (in MWp) EurObserv’ER 2004

THE PHOTOVOLTAIC
SECTOR BAROMETER
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After a decade marked by 10% aver-
age annual growth rate, the solar

thermal sector experienced a serious
slowdown in 2002. 2003 was therefore
awaited to put the sector back on the
path to growth so that Europe could
approach the figure of 100 million m2

installed at the end of 2010 as closely
as possible. 2003 market figures are
partially reassuring. 1 452 151 m2 of
solar thermal collectors were installed
in the past year in Europe, representing
a 22% increase with respect to that of
2002 without, however, exceeding the
level of 2001 (1 565 755 m2). In terms
of total capacity, it's estimated that 
14 010 400 m2 of solar thermal collec-
tors (glazed, unglazed and vacuum)
were installed in the EU is estimated as
of the end of the year 2003 (table 4).
This figure expresses the number of col-
lectors currently in activity, that is to
say that it integrates the downgrading
of the oldest installations. 
With 5 442 100 m2, Germany is the
leading country in terms of installed

THE SOLAR THERMAL
BAROMETER

2002 2003

Germany 4 715 110 5 442 100

Greece 2 850 200 2 877 200

Austria 2 535 057 2 711 900

France 670 000 726 500

Italy 408 450 449 900

Netherlands 406 000 449 000

Spain  282 380 342 400

Denmark 290 320 306 200

United 
Kingdom 203 420 215 400

Sweden 199 250 210 000

Portugal 199 900 179 800

Belgium 41 320 50 100

Finland 43 250 45 100

Ireland 4 170 4 800

Total U.E. 12 848 827 14 010 400

Graph 3 - Comparison between current trend and White Paper
objectives  (in Mm2) EurObserv’ER 2004

Table 4 - Cumulated installed
solar thermal collector capa-
cities in the European Union in
2002 and 2003 (in m2) 
EurObserv’ER 2004

>

mentioned. This result is the fruit of
a government decision to stop its sub-
vention system (Energy Premium Regu-
lation) on October 15th 2003. In this
way, in the same way as what hap-
pened in the case of the Production
Tax Credit for wind power in the USA,
this led to a race for installations and
an 85% increase in national installed
photovoltaic capacity (45.92 MWp at
end of 2003). However, without any
other significant tools for supporting
the sector, 2004 is shaping up to be a
less dynamic year.

NEW OBJECTIVE FOR 2010

The 2003 installed capacity objec-
tive of 650 MWp of the Campaign

for Take-Off initiated in 1999 wasn't
met (graph 2). With the exception of
Germany, whose success is exemplary,
the late start up of the national pro-
grammes of the other large European
Union countries, and in certain cases
the lack of any real determination to
have them put into application, can
explain this situation. Beyond the fig-
ure-backed objectives, Europe has for a
large part reached its primary goal of
setting up a structured, high-perfor-
mance, high-growth industry capable
of innovating and reducing production
costs. Product costs have decreased
25% since 1999 and European cell pro-
duction has been multiplied by 5 in
four years time. 
It's estimated that European Union
capacity should be situated in the
neighbourhood of 2 000 MWp for
2010, i.e. an average annual growth
rate of 20%. The EPIA, in its publica-
tion: “Solar Electricity in 2010”, esti-
mates for its part that the White Paper
objective of 3 000 MWp is tenable and
that it could even be re-evaluated at 
4 000 MWp. This scenario can only be
carried through if, in the image the
new German renewable energy law,
the other EU countries set up the nec-
essary support systems for this sector.
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The energy resulting from dams is
composed of two sectors: small-size

and large-size hydraulic power. The
boundary separating them is an admin-
istrative limit relative to their installed
electrical capacity. Capacities lower
than 10 MW is the field of small-size
hydraulic power. It should be pointed
out that this threshold is the one set by
the European Commission and that
certain countries use different levels to
differentiate between large and small
size hydraulic installations (this thresh-
old is 12 MW in France, for example).
Ideal for electrification of isolated sites,
small size hydraulic power plants also
contribute to national electric power
production when a consumption peak
is reached. Resources are very consid-
erable in the European Union where it
is estimated that there is still a capacity
of nearly 6 000 MW which can be
installed. It should be underlined that
this figure does not take into account
the new member countries integrated
on May 1st 2004, which means that
there's still a lot that can be done in
this sector. Total capacity in service at
the end of 2003 for the 15 members

THE HYDRAULIC
BAROMETER

Table 5 - Total small-size
hydraulic capacity in 
the European Union (in MW)
EurObserv’ER 2004

2002 2003

Italy 2 233 2 330

France 2 020 2 020

Spain 1 655 1 722

Germany 1 610 1 630

Sweden 1 050 1 050

Austria 980 1 001

Finland 320 327

Portugal 289 301

United Kingdom 160 160

Greece 61 65

Belgium 61 60

Ireland 34 34

Luxemburg 39 21

Denmark 11 11

Netherlands 2 2

Total 10 525 10 734

capacity, representing 38.8% of total
European capacity. Germany installed
770 000 m2 in 2003, i.e. + 34% with
respect to 2001. This progress was espe-
cially due to a raise in subventions that
became effective in February 2003 
(+ 35%) in the framework of the “Mark-
tanreiz Programm” plan. Subventions
are today equal to 110 euros per m2 for
installations up to 200 m2 and 60 euros
per m2 for installations larger than 
200 m2. With respectively 2 877 200 m2

and 2 711 900 m2, Greece and Austria
are the two other European sector 
leaders. For want of being the most
dynamic in Europe, these two markets
are noteworthy for their stability. Con-
cerning France, with 726 500 m2,
the country is today benefiting from 
the fruit of its solar thermal promotion
campaign. 

WHITE PAPER OUT OF REACH

The European Union's Campaign for
Take-Off objectives for the end of

2003 were not reached. The total for
all of the countries of the European
Union fell 1 million m2 short of reach-
ing the targeted 15 million m2 (see
graph 3). This situation is the conse-
quence of a fact that's been underlined
over and over again: nearly 80% of the
European market depends upon only
three countries: Germany, Austria and
Greece. This concentration leads to a
certain fragility of market dynamics.
Thus Germany's weakness in 2002
greatly crippled the progress in overall
European capacity. In these conditions,
the Commission's second target (that
of having 100 million m2 installed at
the end of the year 2010), seems unat-
tainable. Future projection of the cur-
rent trend leads to a European capacity
of 36.9 million m2, taking all technolo-
gies into consideration.
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Graph 4 - Comparison between current trend and White Paper
objectives (in MW) EurObserv’ER 2004
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ELECTRICAL SECTOR

The electrical sector is represented
by relatively few countries in the

European Union. Only 5 countries pos-
sess the natural resources needed to
produce electricity from geothermal
energy. At the end of 2003, installed
geothermal capacity in the European
Union for production of electricity was
822.98 MWe (see table 6). More than
96% of this installed capacity is due to
a single country: Italy (790.5 MWe).
Italy has, however, closed some of its
oldest wells, causing its installed capac-
ity to decrease. The other countries
involved in geothermal origin electrical
production are Portugal with 16 MWe,
France with 15 MWe (extension of 
the Bouillante site in Guadeloupe in
2003) and to a lesser degree Austria 
(1.25 MWe) and Germany (0.23 MWe).
Production associated to this capacity
was 5 152.2 GWh. This figure marks a
growth rate of 7.2% with respect to
that of 2002.

HEAT SECTOR

The production of heat from geo-
thermal energy can be obtained in

two very distinct ways. The first con-
sists of directly exploiting the aquifers
whose temperature is included between
30°C and 150°C (so-called low and
medium energy applications). The sec-
ond way to produce heat uses geother-
mal heat pumps that comes under the
heading of so-called very low energy
applications. 
Total installed capacity for the low
energy geothermal sector in the 
European Union was estimated at 
1 130.61 MWth (see table 7), i.e. 7.5%
growth with respect to 2002. In the
same way as for the electricity produc-
tion sector, Italy is the leading Euro-
pean Union country for low energy
applications, with an estimated capac-
ity of 486.51 MWth. France is second
for production of geothermal heat in
Europe. A recent Ademe study assessed
geothermal-origin primary energy pro-
duction at nearly 130 000 toe (including
more than 81% for the Ile-de-France
area alone) for a capacity around 
330 MWth. Germany is third in terms
of installed geothermal capacity.

of the European Union was esti-
mated at 10 734 MW (see table 5).
The leading countries in terms of ins-
talled capacities are respectively Italy,
France, Spain, Germany and Sweden.
These five countries alone represent 
8 752 MW, i.e. 82% of total European
Union capacity.
Installed capacity figures have evolved
very little over the last few years
because, despite the existence of a real
potential, any new project clashes
almost systematically with local oppo-
sition that heavily ways down on the
sector's dynamism. Nonetheless, over-
haul or renovation operations for
already existing sites could create 
activity since nearly 70% of today's
installations are more than 40 year old.

LITTLE EVOLUTION 
BETWEEN NOW AND 2010

The first objective that was set for
2003 was not reached (12 500 MW).

The sector's growth rate remained too
weak for that (see graph 4). Concerning
2010 objectives, European small-size
hydraulic capacity should be found in
the neighbourhood of 12 000 MW if
the average annual growth rate of the
last four years is applied. This figure is
also going to be below the targets
stated by the European Commission's
White Paper.

THE GEOTHERMAL
BAROMETER

>

2003

MWe GWh

Italy 790.50 5 036.00

Portugal 16.00 90.00

France 15.00 23.00

Austria 1.25 3.00

Germany 0.23 0.20

Total U.E. 822.98 5 152.20

2003

MWth Ktoe

Italy 486.51 168.00

France 330.00 130.00

Germany 70.50 n.d.

Austria 100.00 10.00

Greece 75.00 n.d.

Sweden 47.00 n.d.

Portugal 5.50 n.d.

Denmark 4.00 2.00

Belgium 9.00 1.80

United Kingdom 2.30 1.20

Ireland 0.70 0.40

Spain 0.10 0.07

Total U.E. 1 130.61 313.47

Table 6 - Geothermal-origin 
electrical production in the
European Union 
EurObserv’ER 2004

According to the German Geothermal
Association, installed capacity hasn't
evolved since 2001 and currently
amounts to 70.5 MWth.

SWEDEN SHOWS THE WAY FOR
GEOTHERMAL HEAT PUMPS

For very low energy applications, the
ranking as per installed capacities is

completely different from that for direct
uses (see table 8). In this case, Sweden
is in first place with a total of 212 000
units, corresponding to a capacity

Table 7 - Low and medium
geothermal energy (except for
heat pumps) in the European
Union EurObserv’ER 2004
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estimated to 1 270 MWth. In 2003,
the European Heat Pump Association
estimated that the Swedish market rep-
resented 36 000 additional units. 
Germany is in second place in terms of
level of installed capacity, with a total
of 79 650 units (675 MWth). France is
in third place with an estimated total
of 45 500 heat pumps representing a
total capacity of 670 MWth. Accord-
ing to the AFPAC (French Heat Pump
Association), the 2003 market repre-
sented 9 000 units (with individual
mean capacity included between 5 kW
and 20 kW).

2010 OBJECTIVES SHOULD BE MET

No target was set for the sector in
the scope of the Campaign for

Take-Off. While, on the other hand, the
European Union has set two objectives
for the sector for the year 2010. The
first concerns the electricity production
sector. Future efforts announced by
committed countries should make it
possible to reach the targeted threshold
of 1 000 MW. In this way, Italy plans
on having a total capacity of 950 MWe
by the year 2010. Portugal and France
are respectively targeting 45 MWe and
21 MWe for the same date. These
efforts, added to the new small-size
binary power plants that could be
developed notably in Austria, should

2003

Quantity Capacity
(MW)

Sweden 212 000 1 270

Germany 79 650 675

France 45 500 670

Austria 37 000 640

Finland 22 000 360

Italy 20 000 320

Denmark 7 700 90

Netherlands 6 700 80

Belgium 2 500 25

Ireland 2 000 20

Greece 150 1.6

United
Kingdom 150 1.2

Total U.E. 435 350 4 153

Table 8 - Geothermal heat
pumps in the European Union
EurObserv’ER 2004
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Graph 6 - Comparison between
current trend and White Paper
objectives for heat production
(in MWth) EurObserv’ER 2004

bring the European total up to around
1 010 MWe (see graph 5). The second
European objective concerns the pro-
duction of heat. Forecasts made are
based on an average growth of 50 MWth
per year for low and medium energy
installations (which corresponds to the
rate observed over the last few years).
We've based our estimates on a 10%
annual growth rate for very low energy
applications. All of these efforts should
bring the sector up to 8 200 MWth,
markedly higher than the targeted 
5 000 MWth (see graph 6).

E
u

rO
bs

er
v’

E
R



51 RENEWABLE ENERGY JOURNAL N°14

E
u

rO
bs

er
v’

E
R

Since the environment has become a
full-fledged economic sector, biogas

has experienced constant development
in most of the countries of the Euro-
pean Union. In this way, armed with
the dual advantage of getting rid of
pollution while at the same time pro-
ducing energy, numerous methanisa-
tion units have sprung up in the four
corners of Europe. Total crude biogas
production in the countries of the Euro-
pean Union reached 3 219 ktoe in
2003. European production leaped for-
ward 7.3% in comparison with 2002
figures (see table 9).
United Kingdom is the leading Euro-
pean country with 1 151 ktoe pro-
duced in 2003, a 75 ktoe increase  in
one year. In particular, the “Non Fossil
Fuel Organisation” (NFFO) programmes
based on the principle of calls for 
tenders have been the origin of the 
creation of numerous electricity produc-
tion units. Germany is found in second
place with 685 ktoe, having recorded a
9.9% increase with respect to 2002.
Just like for many other renewable
energy sectors, Germany has reaf-
firmed its real will to diversify its
energy mix. Nonetheless, few installa-
tions were put into service in 2003 due
to delays in adoption of the new
Renewable Energies Law (EEG).
France is in third place, but its position
is threatened by Spain which produced
an additional 89 ktoe, in this way rep-
resenting the largest European rise for
the year. This increase should continue
during the years to come thanks, in
particular, to installation of new green
household waste methanisation units
and rubbish dump biogas recovery val-
orisation units.

WHITE PAPER OBJECTIVES

The objective set in the framework of
the Campaign for Take-Off for the

year 2003 was already reached in
2002. On the other hand, the forecast
is different for 2010. If the growth rate
observed over the last three years is
maintained, crude biogas production
should be close to 5.3 million toe in
2010 (see graph 7). 
This will prove to be insufficient in com-
parison with the targets of the Euro-
pean Commission's White Paper that
set an objective of 15 million toe for

THE BIOGAS 
SECTOR BAROMETER

Table 9 - Crude biogas 
production in the European
Union (in thousands of toe)
EurObserv’ER - IEA - Solagro - IDAE

2002 2003

United Kingdom 1 076 1 151

Germany 659 685

France 302 322

Spain 168 257

Italy 155 155

Netherlands 149 154

Sweden 147 147

Portugal 76 76

Austria 59 64

Denmark  62 62

Belgium 56 56

Greece 42 42

Ireland 28 28

Finland 18 18

Luxemburg 2 2

Total 2 999 3 219

this date. In order to succeed, the sec-
tor will need to not only impose these
methanisation units on all of the waste
sites in Europe but will also have to
improve the rates of recovery and 
valorisation of the biogas produced
(currently in the region of 50%).
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for electrical valorisation for all of the 
countries of the European Union.
France is number one in Europe in
terms of absolute production figures
with 9.28 Mtoe. The Scandinavian
countries (Sweden and Finland), which
traditionally make great use of their
forests, are next in line. Sweden and
Finland are the real European leaders
for the sector however since, when con-
sidered as per their number of inhabi-
tants, the produced energy ratios
clearly place them at the head of Euro-
pean classification. In this way, Finland
covers 50% of its heating needs and
20% of the primary energy consump-
tion of its 5.1 million inhabitants
through the use of wood energy.

2002 2003

France 8.50 9.28

Sweden 7.40 7.92

Finland 6.25 6.31

Germany 4.33 4.81

Spain 3.60 3.73

Austria 2.84 3.19

Portugal 2.45 2.41

Italy 1.46 1.46

Denmark 1.01 1.09

United Kingdom 0.74 0.94

Greece 0.87 0.85

Netherlands 0.54 0.46

Belgium 0.38 0.40

Ireland 0.14 0.14

Luxemburg 0.01 0.01

15 E.U. country
total 40.52 43.00

Table 10 - Primary energy
production from wood energy
in the European Union 
(in million of toe) EurObserv’ER 2004
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Wood is the renewable energy that
can be best substituted for fossil

fuels, and, moreover, is the leading
renewable sector for primary energy
production in Europe. Its use in the
form of energy contributes to combat-
ing global warming since, unlike for 
fossil energies, the combustion-emitted
carbon dioxide is reabsorbed by the
forests. These environmental and ener-
getic advantages explain why the large
European Union wood countries are
working on programmes to develop
both the technologies and the means of
expanding this sector.
In 2003, primary energy production
from wood energy amounted to 43 mil-
lion toe for all the countries of the Euro-
pean Union (see table 10), i.e. a 6.1%
increase with respect to 2002 figures.
The major portion of wood-energy ori-
gin primary energy is valorised in the
form of heat for individual homes
(enclosed glass-fronted roomheaters,
individual boilers) or collective-tertiary
sector buildings (automatic boilers, dis-
trict heating). The share of primary
energy intended for heat valorisation
is estimated at 83.4% and at 16.6%

THE WOOD ENERGY
SECTOR BAROMETER

100 MTOE OBJECTIVE FOR 2010

The European Commission objective
for 2010 can be summed up by the

figure of 100 million toe. The forecast
made for the year 2010 takes into
account national objectives and estima-
tions of experts when such exist. For
want of this data, we have applied the
average sector growth rate observed
over the last three years (see graph 8).
While the sector is currently not grow-
ing at a satisfactory pace so as to be
able to reach the objectives that have
been set, this situation is nonetheless
far from being irremediable. The most
populated countries of the European
Union like France, Germany, Spain and
Italy, which possess considerable forest
resources, are going to have to intensify
their efforts to increase the wood
energy share in their primary energy.
Furthermore, efforts made by Finland
and Sweden, from the point of view of
technological innovations as much as
from the structuring of their wood
energy markets and development of
CHP production and district heating
networks, show that the sector can 
participate at high levels of energy 
production.
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2002 2003

Ethanol ETBE Ethanol ETBE  

Spain 176 700 376 000 180 000 383 400

France 90 500 192 500 77 200 164 250

Sweden 50 000 0 52 300 0

E.U. total 317 300 568 500 309 500 547 650

Table 11 - Biodiesel production 
in the European Union (in tons)
EurObserv’ER 2004

2002 2003

Germany 450 000 715 000

France 366 000 357 000

Italy 210 000 273 000

Denmark 10 000 41 000

Austria 25 000 32 000

United 
Kingdom 3 000 9 000

Spain 0 6 000

Sweden 1 000 1 000

Total E.U. 1 065 000 1 434 000

of quotas, low vegetable oil prices and
a high diesel price. France, which was
the leading biodiesel producer until
2001, produced 357 000 tons in 2003,
ahead of the other European Union
countries and in particular in front of
Italy (273 000 tons).

ETHANOL SECTOR

European ethanol production amoun-
ted to 309 500 tons in 2003 vs.

317 300 tons in 2002, i.e. a decrease
of 2.5% (see table 12). This decline is
due to the fact that French production
suffered considerably from the summer
2003 drought. Per hectare production
output, especially for beet and cereal
crops, decreased leading to a decline

Table 12 - Ethanol and ETBE production in the
European Union in 2002 and 2003 (in tons)
EurObserv’ER 2004
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The share of biofuels in European
consumption is estimated at 1%

today. However, this figure looks likely
to rapidly grow because the European
Commission has set respective objec-
tives of 2% and 5.75% for the years
2005 and 2010 through a specific
directive. Biofuels, and more specifically
biodiesel and bioethanol, represented a
production of 1 743 500 tons in the
European Union in 2003, i.e. nearly
26.1% growth with respect to 2002.
These two sectors are largely split in
favour of biodiesel, which represents
82.2% of European biofuel production.

BIODIESEL SECTOR

The European Union is the principal
region in the world having devel-

oped the biodiesel sector. Europe pro-
duced 1 434 000 tons of biodiesel 
fuel in 2003, representing an average
annual increase of 34.5%, correspond-
ing to 26 times the amount produced
in 1992 (see table 11). 
Even though there is currently a pro-
duction overcapacity in Europe, numer-
ous new units should be created over
the next three years to meet the
requirements of the European directive
on biofuels. The leading European
biodiesel producer is once again Ger-
many, with a production of 715 000
tons. Biodiesel's rapid development in
Germany can be explained by several
factors: favourable legislation, absence

THE BIOFUEL 
SECTOR BAROMETER

>



FOR THE SECOND YEAR IN A ROW, THE DIFFERENT PUBLISHED
BAROMETERS HAVE GIVEN DETAILED PRESENTATIONS OF POLAND, 
A EUROPEAN UNION MEMBER COUNTRY SINCE MAY 1ST. THIS 
MONITORING HAS MADE IT POSSIBLE TO BETTER UNDERSTAND THE
REAL SITUATION OF RENEWABLE ENERGIES IN THIS PART OF EUROPE
THROUGH THE STUDY OF ONE OF ITS PRINCIPAL REPRESENTATIVES.
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G
lobally, Poland depends above all on the traditional wood

energy and hydraulic power sectors. Wood represents nearly

5% of Poland's primary energy consumption. Development

levels are lower for the biogas, small-size hydraulic and geothermal

sectors, but Poland is still found among the averages for the 15 older

members of the European Union. On the other hand, installations are

rare for solar energy (solar thermal and photovoltaic) and wind

power. It is estimated that renewable energies amounted to 4.83% of

Poland's primary energy consumption at the end of 2003. Renewable

sectors count for 3.16% of Poland's gross electricity consumption,

with the target being the European Commission's objective of 7.5% 

by the year 2010. To achieve its targets, Poland possesses a sizeable

potential still to be exploited. This is especially the case for biomass

and hydraulic power, which contrasts with the quasi-saturation 

of hydraulic power in the 15 older members of the European Union.

Moreover, the new member countries are now going to take part in

the common objectives set for developing the renewable sectors 

in the European energy mix. 

In this way, the European Commission has set objectives in terms 

of the renewable energies share in electricity consumption for 2010 

for each of the new members (5.75% for Poland).
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Renewable energy sector 2003 figures

Wind power capacity 60 MW

Photovoltaic capacity 0.12 MW

Solar thermal 
collectors surface 65 690 m2

Low energy
geothermal capacity 60 MWth

Geothermal
heat pump capacity 1 200 units

Crude biogas production 72 Mtoe

Primary energy production
from wood energy 4.1 Mtoe

Ethanol production (1) 131 640 tons

Small-size
hydraulic capacity 193.2 MW

Large-size
hydraulic capacity 339.2 MW

Table 1 - Situation 
of renewable energies 
in Poland EurObserv’ER 2004

(1) Ethanol is the only type of biofuel
developed by Poland.

from 90 500 tons to 77 200 tons.
With 180 000 tons, Spain is the leading
producer in Europe. The sector's suc-
cess in Spain can be explained by the
fact that Spain does not collect tax 
on ethanol. Sweden was the third
largest European producer in 2003
with 52 300 tons. It should be pointed
out that Sweden is the only country to
not transform its production into ETBE.

GREEN PETROL AND WHITE PAPER

Even though the Campaign for Take-
Off's objective was not reached

(1.49 million toe vs. the targeted 5 mil-
lion toe), future prospects of growth
remain favourable. For the EBB (Euro-
pean Biodiesel Board), the important
thing is that there is a real political
desire and will to develop biofuels
today. White Paper objectives are
expressed in tons oil equivalent, i.e.
18 million toe at the end of the year
2010. Taking current development into
consideration, we estimate biofuel pro-
duction at 11 Mtoe in 2010. These
conclusions are not definitive ones.
Our graph 9 simply indicates that Euro-
pean efforts are going to have to be
reinforced to find the right growth rate
if targets are to be reached. Successful
achievement of this objective will
require optimal use of fallow land in
Europe (5.7 million hectares in 2003).
However, the production of biofuels is
not only linked to farm lands, since
used vegetable greases and secondary
biomass in general (straw, raw cellu-
lose, bagasse) can also serve as raw
material for biofuels. Furthermore, the
arrival of new member countries and,
in particular, Poland and the Czech
Republic could bring a new dynamism
to biofuels in the European Union.•

Poland
>
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The first graph illustrates the situa-
tion for the share of renewable ener-

gies in primary energy consumption of
the countries of the European Union in
2003. The estimate for all of the mem-
ber countries is 5.48% vs. an objective
of 12% for 2010. The first observation
that clearly stands out is that of a stag-
nation of renewable energy sources
over the last three years. This ratio was
estimated at 5.6% in 2001, and then at
5.08% in 2002. Renewable energies

therefore did not do any better than
simply defend their position without
gaining any ground in terms of relative
share. It's therefore obvious that, at
this rate, the European Union will not
reach its objective of 12%.
It's interesting to compare the com-
ments made in our annual assessment
barometer with the results of a Euro-
pean Commission report last May that
reviewed the state of advancement 
at the end of 2002 for the members of

It's become a tradition to conclude our annual assessment
barometers with a review of the situation of the two
principal European Commission objectives: the share of
renewable energies in primary European energy consumption
and in electricity consumption.

Graph 1 - Share of renewable
energies in primary energy 
consumption of European Union
countries in 2003 (in %).
EurObserv’ER 2004

2010 objectives   
remain distant
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RObjective

Cyprus 6.0%

Czech Republic 8.0%

Estonia 5.1%

Hungary 3.6%

Latvia 49.3%

Lithuania 7.0%

Malta 5.0%

Poland 7.5%

Slovak Republic 3.1%

Slovenia 33.6%

25 member E.U. total 21.00%

the European Union with respect to
2010 objectives. Their observations
concerning the share of renewables in
primary consumption are similar. The
current rate is insufficient and the poli-
cies that have been set up or announ-
ced should make it possible to reach a
rate close to 10%.
The findings are quite the same concer-
ning the share of renewable energies 
in gross electricity consumption. Euro-
pean percentage in 2003 was estimated
at 14.88% (see graph 2), which marks
a 0.5 points gain with respect to 2002.
This result could be explained by the
fact that last year was marked for many
countries by an exceptional drought
that cut into hydraulic production. It
was thanks to wind power, wood
energy and biogas that 2003 growth
was attained. An important point to be
emphasised is that the graphs ranking
the different countries as per their rela-
tive percentages are snapshots of the
current situation. To better assess each
country's trends in terms of dynamism,
it is indispensable to clearly distinguish
installed capacity data from energy pro-
duction figures that can be subject to
climatic uncertainties. The success of
the objectives will effectively be judged
with respect to the levels of production

reached (in MWh), but the best pos-
sible monitoring of the efforts is judged
in terms of production capacities (in
MW). This fourth annual assessment
barometer is also the last one to pre-
sent a 15-member European Union.
Beginning next year, all of our thematic
baro-meters as well as the annual baro-
meter that will appear at the end of
2005, will present all of the 25 member
countries of the European Union and
will make it possible to evaluate the
new challenge that players in each sec-
tor will have to face up to. 
Nevertheless, we are now able to speci-
fically detail the objectives that have
been set for each new member country
for the year 2010 in terms of their
shares of renewable energies in gross
electricity consumption (see table 1),
with the overall European objective
changing from 22.1% to 21%. The
objective for primary energy consump-
tion remains unchanged at 12%.•

Graph 2 - Share of renewable
energies in gross electricity 
consumption of European Union
countries in 2003 (in %) 
EurObserv’ER 2004

Table 1 - National objectives for
the 10 new EU member countries
for shares of renewable energies
in gross electricity consumption
for the year 2010 EurObserv’ER 2004
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