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Immediate boarding

With the June launch of “Campaign for Take-Off”, 1999

heralds the return in strength of renewable energies in

Europe. Dynamized by the target of covering 12% of

energy consumption of the fifteen member states in 2010,

promoters of energies from the sun, the wind, under-

ground heat, water and biomass have never been as inven-

tive and active as they are now. Partnerships are being

signed, technologies are progressing and costs are decrea-

sing, and the States are committing themselves to renewable energies. 

This new momentum deserved a dynamic and enterprising journal. That’s why we’ve

transformed Renewable Energy Journal. Both in content and form. Less institutional

than in past issues, it’s now become more attractive and varied, and more consistent

as well. Its 40 pages are just as many windows opened on to the Europe of renewable

energies. Just like all the energies that it highlights, the journal has opted for diversity.

It features reports and commentaries, discovery of remarkable new achievements,

news briefs, and facts and figures on the situation of the different sectors.

A communication tool with a circulation of 20 000 copies throughout all of Europe,

Renewable Energy Journal means to both accompany the actors in development of

their activities and help create new vocations. With Renewable Energy Journal in

hand, take your seat in the Europe of renewable energies. Boarding for 2010 has begun.

ALAIN LIÉBARD, PUBLISHING EDITOR

EDITORIAL
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I
n Navarra, they’re called “molinos de
viento” (wind mills) and in Galicia, they
call them “aerogeneradores” (aerogene-
rators). Two different autonomous re-
gions with two different ways of naming

wind turbines and two different methods of
developing wind energy in a same country -
Spain - where the sector is in full expansion.
At mid 1999, nearly 1 000 MW of wind energy
had been installed or were under construction,
and more than 1 834 MW are expected for the

end of the year. The National Energy Scheme
(“Plan energetico national”) which had plan-
ned on wind capacity reaching 2 000 MW in
the year 2000, is likely to be surpassed. In 1998
alone, more wind power - 535 MW - was ins-
talled than in any previous years (455 MW).

A decree that’s helping this progress

Wind energy has been boosted by the Spani-
sh Electric Sector Law (November 27, 1997).
This law guarantees that electrical energy pro-
duced by renewable energies be purchased at
a price which ensures its economic viability.
In keeping with this law, a decree published
on December 23rd, 1998 sets out conditions
regarding prices. For instance, one kilowatt-
hour produced by wind energy is bought at
11.20 pesetas (0.08 euro). This is nearly twice
the price of a kilowatt-hour produced by tra-
ditional energies (thermal, nuclear or large
hydroelectric). Consumers pay around 14 pe-
setas (0.11 euros) for one kilowatt-hour (1).

Spain ranks third in terms of wind
energy in Europe. Its wind power capa-
city has been soaring for the past five
years. Two regions are at the forefront
in this, Galicia and Navarra. Each 
autonomous region has its own way 
to develop wind energy.

Wind energy in Spain

2 000 MW IN 2000
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The autonomous region of Galicia comes in
first for wind energy with 257 MW functioning
(accounting for one third of Spanish wind po-
wer). It has recently overtaken Navarra which
was the leader of all the autonomous commu-
nities with a capacity of 237 MW until 1998.
Why are these two autonomous regions above
all of the others? Galicia wants to increase its
locally available energy capa-
city. Through its Chamber of
Commerce and Industry, the
Xunta de Galicia (Galician
Regional Government), set
up a special institution in
1983 to analyze the energetic
potential of the region, to
study technical solutions,
and to design and manage
projects. Gestenga (“Gestion
energética de Galicia”) was born as a result of
this. Its capital is mainly public and it is focu-
sed on renewable energies. Local electricity
production exists in Galicia thanks to three

coal thermal plants (2 500 MW) and one oil
thermal plant (500 kW), but local brown coal
reserves are nearly exhausted. The region im-
ports oil and coal, and it has recently begun to
buy gas from abroad. But it is well provided
with renewable energy sources such as hy-
draulic, wind and biomass.  Wind in itself is
on its way to reaching 14% of total energy
consumption and 50% of electric consumption
in the year 2010.

50% of electricity consumption 
supplied by wind

Situated at the very North-West of corner of
Spain, with a jagged coastline (1 300 km),
the region is a very windy one. A study, cal-
led “Ordenamiento eolico de la comunidad
autonoma de Galicia”, was made in 1995. It
evaluated a wind capacity of 5 500 MW in
Galicia and made the first map of the main
wind areas taking environmental protection
into account.
Development of renewable energies is seen as
a way to stimulate economy and employment.
One of the criteria of selection of wind projects
by the Xunta of Galicia is that 70% of invest-
ments induced by wind energy be injected into
local companies or activities. At the same
time, energy savings are promoted. An econo-
mic boom accompanied by soaring energy
consumption makes no sense for the govern-
ment of Galicia. 
The first turbines were installed on the North
coast, at Estaca de Bares, in 1987. But wind
energy was not seriously considered until
1995, and new sets of turbines were built in
1997. In mid-1999, a capacity of 257 MW pro-
vided 800 GWh per year. Around 550 MW
should be working at the end of 2000.
The Strategic Wind Schedule (“Plan eolico es-
tratégico”) foresees 2 800 MW in 2005. By this
time, 5 600 GWh per year should be produced
through wind energy. How has Galicia succee-
ded in setting up such large scale wind farms
so quickly?

An opportunity for all reliable candidates

Things started in November 1993 with a Euro-
pean meeting on wind energy which took pla-
ce in Santa Maria harbor. This meeting
stimulated existing Spanish projects and at-

tracted foreign investors. At
the beginning of 1995, 33 pro-
jects amounting to 850 MW
were ready to go ahead, wai-
ting for permits. This strong
interest forced the regional ad-
ministration to begin an orga-
nization and planning process.
On July 6th, 1995, the Xunta
of Galicia issued a decree crea-
ting the concept of the Strate-

gic Wind Schedules (“Planes eolicos
estrategicos”). Within this framework, candi-
dates wishing to invest in wind farms must
submit an application file indicating the wind >>

The Spanish Electric
Sector law guarantees
that electrical energy
produced by renewable
energies be purchased
at a price which 
ensures its economic
viability. 

In the mountain of Barbanza, 
a capacity of 29 MW is produced 
by 86 Made turbines.
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potential of the site
they wish to develop
and the investments
they plan to make. If
their project is accep-
ted by the Xunta, they
receive investment
priority for this site. 
This acceptance is ai-
med at securing the in-
vestment and offering
an opportunity to every reliable candi-
date. At the beginning of 1999, 13 wind
schedules had been approved by the
Xunta, totaling 3 070 MW divided up
over 123 different sites. This important

capacity is dealt with
in three three-year
long phases from 1997
to 2005.

26 wind farms in 2000

How is the schedule
working? More than
257 MW are now in
full operation (1999).
For instance, on the

Sierra de Barbanza (40 km south of
Santiago, the capital of Galicia), there
are 86 turbines (Made machines) for a
total capacity of 29 MW, and in Paxa-
reiras, on a hill over a beautiful “ria”,
there are 40 MW connected to the grid
(Eurovento). In 2000, 900 MW should
be either tested or in operation in 26
wind farms. Over the period from 1993
to 1999, ten factories have been set up
for manufacturing or assembling com-
ponents. Several existing plants have
thrived on this new market. Around
300 jobs have been directly created.
When the schedule comes to an end,
more than 2 000 jobs will have been
created for an investment of 33 500
million pesetas (258 million euros) in
Galicia. It is no surprise that, regarding
wind capacity, the Northwestern auto-
nomous community has finally gone
beyond the community of Navarra.
There are 2.8 million inhabitants in Ga-
licia compared to half a million in the
latter.
But the Northern region, Navarra, had
started building significant wind farms
several years before. The first “molinos
de vientos” were installed at the end of
1994, on the crest of El Perdon, a hill
near Pamplona (capital of Navarra).
One can easily see them from the town
and it’s even possible to tell the ones
which are not working from the others.
Plane travelers can see them from abo-
ve when landing. But pilgrims on their
way to Santiago de Compostella have
the closest view. Their path crosses the
line of turbines and a sculpture is dedi-
cated to them. The row of 40 turbines,

The Xunta de Galicia (Regional

Government) is planning to

manage an unusual wind farm.

Turbines of each different

wind turbine technology 

operating in the region will 

be installed and put into

competition. This was 

included in the original 

decree regulating the imple-

mentation of wind farms 

in Galicia, issued in 1995.

The Xunta, through Sodiga 

(a public company) and 

Gestenga (a public research 

department) aims at evalua-

ting the working conditions

and ease of maintenance 

of these various machines. 

It is a way of encouraging

technical progress while 

initiating competition 

between wind turbine 

manufacturers and operators.

The experimental wind farm,

to be called Sotavento Park,

will be located on land 

belonging to two local 

communities: Monfero and

Xermade. The project includes

construction of a center 

for promoting renewable 

energies and stimulating 

interest for environmental

conservation. 

Opening date 

of the park: 1999.

Pilgrims on their way to Santiago 
de Compostella have the closest view of 
the El Perdon wind farm (Navarra).

Wind 
turbines 
compete 

for 
fame

When the schedule
comes to an end, more
than 2 000 jobs will
have been created 
for an investment of 
33 500 million pesetas
(258 million euros) 
in Galicia.
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each with a 500 kW capacity (Gamesa
Eolica), is also interrupted along seve-
ral meters to leave space for passing
birds.

First site and the best site

This location was not chosen by chan-
ce. It allows inhabitants of Pamplona to
get used to wind turbines. The site has
been visited by 275 000 people. It was
the first to be exploited in the region,
and it is still the one providing the lar-
gest quantity of kilowatt-hours compa-
red to all the more recent ones. In the
beginning, only one company was in-
volved in implementing renewable
energy sources in the region: Energia

Hidroelectrica de Navarra. EHN, which
was set up in 1989, first devoted itself
to micro-hydraulic energy. But since
1997-1998, the turn-over made by mi-
cro-hydraulic energy has been overta-
ken by wind energy. EHN is a
semi-private company. 38% of its capi-
tal belongs to Sodena (representing the
government of Navarra), 37% comes
from the Iberdrola group, a utility com-
pany, 15% has been  invested by Ce-
mentos Portland and 10% by a bank,
the Caja de Ahorros de Navarra. The
reasons why this community wanted to
develop wind energy differ only slight-
ly from those of Galicia: reduction of
greenhouse gas emissions, increased
autonomy in terms of  energy sources -

Navarra is 86% dependent on outside
resources and would like to lower its
dependency to 70%, and participation
in the European policy moving towards
12% of energy needs being covered by
renewable sources in 2010.

In respect with the environment

The El Perdon site was followed by
other sites which have been equipped
since 1996. Two other companies have
joined in: Eolica Navarra and Derna
(subsidiary of EHN and Dersa). But
EHN remains leader with 11 wind farms
on 5 sites, i.e. 248 MW (May 1999).
They produce 680 GWh a year, repre-
senting 22% of the region’s electricity >>

>  N E W  P L A N  F O R  “ R E N E W A B L E S ”  T O  B E  I S S U E D

In 1999, wind energy capacity has soared in Spain. In just one year, 1 000 MW are now under construction, whereas

only 135 were installed last year. By the end of 1999, Spain should reach a capacity of 1 834 MW, either functioning or under

construction. In the meantime, the cost of wind energy has been nearly cut in half over the period 1986-1999, dropping to 

145 000 pesetas/kWh (1 115 euros). The bulk of turbines are manufactured locally. Three manufacturers use Spanish technology

for this: Made, Ecotecnia and Desa. The other three manufacturers have transferred foreign know-how: Gamesa-Vestas, 

Taim-Neg Micon and Bazan-Bonus. More than 175 Spanish companies are involved in the wind energy sector. Investments in

wind farms will total 144 000 million pesetas (1 108 million euros) in 1999. The National plan for energy savings and energy

efficiency - “Plan nacional de ahorro y eficiencia energetica” (1991-2000) - is now coming to an end. A new plan, setting wind

energy capacity for 2010, was to be implemented in November, following Spain’s determination to cover 12% of its primary

energy consumption through renewable energies by that year (vs. 6.5% in 1997).

< The 30 MW wind farm 
in Cabanillas (Navarra) 
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consumption. This production has
been installed according to a regional
scheme called “Proyecto sectorial de
incidencia supramunicipal de infrae-
structuras de produccion de energia eo-
lica en Navarra” approved in 1996.
This project foresees that, in 2010,
wind energy will cover 45% of the re-
gion’s electricity needs in a context
where renewable energies will provide
100% of these needs. It was drawn up
following a study made on wind poten-
tial which indicated that 72 sites were
windy enough. Among them, 43 were

eliminated mainly due to obvious envi-
ronmental reasons. The remaining 29
sites were scrutinized. A multi-criteria
scale was applied to them in which
energy potential accounts for 50% and
respect of environment for 50%. In this
way, a site with a very good wind po-
tential but with a detrimental effect on
the environment, could be ranked be-
low a less windy location having a lo-
wer environmental impact.
The final project selected 16 wind sites
for the short term. By 2010, wind po-
wer will produce 15 000 kWh, repre-

senting an investment of 92 billion pe-
setas (707 million euros). 

179 turbines on one site

After having lived with wind farms for
several years now, the government of
Navarra thinks that bigger farms with a
large number of turbines are preferable
to many small farms with only a few
turbines. A new project will include
179 turbines on a single site. In fact, a
big farm can be seen as being much
smaller than it really is if its implanta-

Below: The wind farm of Paxareiras is located
near a beautiful “ria”.

Page 9: in Leitza (Navarra), restoration of the
landscape after the work of setting up the tur-
bines is one of the environmental rules of
Energia Hidroelectrica de Navarra.

Rapid landscape restoration 
is one of the environmental
rules of EHN. The impact of
wind farms on the landscape
and wildlife has to be kept 
to a minimum.
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tion is well taken care of. For instance,
when one visits the site of Alaiz (49.5
MW, 1998), one cannot see all of the 75
turbines (EHN machines) at a single
glance. One discovers the extent of the
wind farm while progressing through it
and discovering more turbines as the
landscape unfolds.
This farm is very quiet and its electrici-
ty transformer is hidden in the backyard
of a building, a replica of a traditional
old structure with fake old-fashioned
iron fittings and woodwork.

Existing roads have priority

On a former site, in Leitza (19.2 MW,
1996), cattle are found grazing at the
foot of a 45 meter high turbine (Gamesa
Eolica). Three years after its construc-
tion, the vegetation has grown back.
Rapid landscape restoration is one of
the environmental rules of EHN. The
impact of wind farms on the landscape
and wildlife has to be kept to a mini-
mum. During turbine installation work,
for instance, existing roads and paths
must be given priority over new ones,
and are reinforced if necessary. Once
work is completed, the site’s environ-
mental follow-up continues and opi-
nion polls are carried out.
What are the effects of wind energy on
the economy of Navarra? «Without any
profit and benefit, wind energy would
have never have seen the light», claims
José Arrieta Ollo, Communication Di-
rector of EHN. He adds: «Our company
earns money very quickly thanks to the
law on electricity. The banks support
our activity. We had a 7 000 million

pesetas (54 million euros) turn-over in
1998 and we expect 10 000 million
(77 million euros) in 1999.»
Local communities are also taking ad-
vantage of wind turbines. Land taxes
and rental fees provide consistent in-
comes. Six billion pesetas (923 million
euros) are expected to flow into the
coffers of the Navarra region.
The “Plan eolico de Navarra” had fore-
casted the creation of one thousand
new jobs in the region. EHN, for its
part, estimates that 2 000 jobs have
been generated by its activity in Spain.
This is a number of new jobs which is
not to be neglected in a country where
unemployment reaches 17% (2).T

echnological progress is a key

component of the develop-

ment of wind energy in 

Navarra as it is, in a different way, in

Galicia as well. Energia Hidroelectrica

de Navarra (EHN), the main operator

in this autonomous community, has

been continually striving to upgrade

efficiency of turbines of more than 

1 MW. It supported the development

of Ingecon W, a synchronous genera-

tion system associated with varying

speed, designed by Ingeteam. 

This device improves the efficiency 

of an aerogenerator by 5 to 6%. 

It is now systematically used in 

turbines that EHN is in charge of. 

The first turbines to be equipped 

in this way are installed in the 

mountains of Guerinda.

With the Ingecon W system, the

blades of a wind turbine adjust their

rotating speed to the speed of the

wind. The former models turned at

the same pace whatever the wind

speed, and the machines were worn

out by strong winds. For the same

reason, and when the wind speed 

is higher than 15 m/sec., the blades

turn on their axle offering less 

surface to the wind. At a wind speed

of 25 m/sec., they stop for security 

reasons. The synchronous generation

turbines provide better quality electri-

city than the asynchronous ones do.

EHN has fostered other improvements

as well; such as the integration 

of transformers inside the towers of

the turbines instead of housing them

in little buildings outside, a better 

anchorage in the ground, new wind

stations and remote control systems.

(1) Operators can also opt for a sale to electri-
city companies at the average price of electri-
city plus an additional extra-cost of 5.26
pesetas (0.04 euro).
(2) Unemployment rate according to the study
made on the active population by the Spanish
Institute of Statistics which takes into conside-
ration those persons who wish to work. The
unemployment rate recorded for unemployed
persons inscribed at Spanish Unemployment
Agencies is 10%.

5 TO 6% 
HIGHER 

EFFICIENCY

*
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Green certificates
The Netherlands

shows the way

Green certificates, 
which allow an electricity 
company to offer its 
customers “green” power
without producing it 
itself, help calm tensions
created by the high price
purchase of electricity
produced by renewable
sources.

T he green certificates have now been
adopted by certain countries. Above
all, they offer market stability bene-
ficial to industrialists and allow ratio-
nal management of renewable

energies on a European scale. This system has
been in operation in the Netherlands for over a
year, and has now been adopted by Denmark
and Belgium and is being considered by the Uni-
ted Kingdom, Germany and Italy. A European
market for green certificates could well become
reality in coming years. Here’s the example of
the Netherlands.
Green certificates adopted in the Netherlands to
support electricity production from renewable
sources correspond to a new regulation model
currently emerging in Northern European coun-
tries. The purpose of the Dutch system is to al-
low the 19 regional electricity distribution
companies to reach a target level of electricity
supply of renewable energies origin to residen-
tial and tertiary consumers, at lower cost. This
objective was set after concertation between
the distribution companies association, Energie-
Ned, and the government. It is set at 1.7 TWh
for the year 2000, i.e. approximately 3% of re-
sidential and tertiary sector sales in 1995, with
individual objectives assigned to each company. 

RULES, PROCEDURES AND INSTITUTIONS 
HAVE BEEN CREATED

The Dutch system works in the following man-
ner. Each producer receives a certificate for eve-
ry production of 10 MWh of green electricity,
which guarantees the power origin. This producer

then valorizes its electricity by selling it to the
grid (on the base of wholesale market price) and
by selling its certificates to distributors which
need them. This concerns distributors which must
subscribe to a minimum green electricity quota
in the scope of the collective objective of 1.7 TWh
in the year 2000, as well as distributors who
develop green pricing programmes (1).
This certificate system also makes it possible to
certify the origin of all electricity produced from
renewable sources to meet this collective objec-
tive or to meet demand of consumers subscri-
bing to green pricing programmes.
Rules, procedures and institutions have been set
up for good market functioning. This includes
attribution and monitoring of certificates,
control of transactions and verification of the
accounts of each market actor. Sanctions and
penalties are also provided for fraud or non-sa-
tisfaction of the objectives assigned to each dis-
tribution company. This organization was
established by EnergieNed, under Dutch  go-
vernment control. The Dutch government
decides which renewable energies can receive a
green certification. KEMA, an independent en-
gineering office, is responsible for routine, eve-
ryday system management. Rules have also
been implemented guaranteeing EnergieNed

RENEWABLE ENERGY JOURNAL N°9  11
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impartiality on standard, normal transac-
tions, because EnergieNed represents
the interests of the distributors which
are, until further notice, the purchasers
of the certificates as well.

FOLLOWING 
THE NETHERLANDS’ EXAMPLE

The green certificate market has been in
place since January 1st 1998 in the Ne-
therlands. In particular, this has resulted
in a pick up in investments in renewable
energies and  green kilowatt-hour valori-
zation is made at a price ensuring good
return on investment. The stability of
this system and the visibility which it of-
fers potential investors permits optimism
in terms of the future, even if there are
still problems and disputes to be settled.
The best proof of this is the system’s ex-
tension to Denmark and  Belgium, as
well as creation of a pilot market at the
scale of five European countries (Germany,
Belgium, Denmark, Netherlands and the
United Kingdom).
With green certificates, a Dutch electri-
city producer valorizes its kilowatt-hour
in three distinct ways: by the sale of its
electricity to the local distribution com-
pany, by the discount granted by the

Once a leading country in renewable energies in the early
eighties, France’s development in this field was put to
bed by a governmental choice exclusively favoring nu-

clear power. Renewable energies are now getting more atten-
tion from public, politicians and  government. French public
funds for research and development amounted to 0.09 euro per
year per inhabitant in 1996 whereas they reach 0.28 euro today*.
Within the framework of the Commissariat Général au Plan**,
a think-tank body where many public issues are debated and
worked on, a small group has helped to increase the awareness
of French policy makers to renewable energies***. This group
included industry representatives such as Elyo, Dalkia, Totalfina,
Electricité de France, government bodies such as the Ministry
of Industry, the French agency for environment and energy ma-
nagement (Ademe), academia such as the Ecole polytechnique
and non governmental organizations. It was led by Georges
Dupont-Roc, who started up Shell International Renewables 
in 1997 and who is now working at the Totalfina Strategy and
Planning  Department. 
This group reviewed the effectiveness of stimulation policies in
a number of European countries and in the United States, and
has made recommendations for stimulating the emergence 
of a renewable energy market in France. Among these policies,
green certificates have been seen as a very effective way for 
developing such a market while meeting realistic targets 
for renewable energies over time, at minimum cost for the
community. Many rural parts of France, with vast renewable
resources available at lower costs than in the more densely 
populated areas of Northern Europe, could benefit from this. 
* In comparison, Japan, the United States and several northern European

countries allocate 0.92 euro/year/inhabitant.

** Think-tank attached to the Prime Minister’s Office.

***This group belongs to a larger one working on general energy questions.

France returns to renewable energies
after sleeping 16 years

>>
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EUROPEAN STUDY
ON GREEN 

CERTIFICATES
A study on green 

certificates is under way
in the framework of the

Altener programme 
(European Commission).
Findings are expected 

to be available 
for the end of this year.

government on the CO2 tax to certain “green
productions” and by the sale of certificates cor-
responding to the amount of electricity produ-
ced.
In the Netherlands, distribution companies re-
purchase the electricity produced by indepen-
dent producers on the basis of the regional price
paid to the SEP, association of the four Dutch
electricity producers (Epon, EPZ, EZH and Una),
for their supplies. This is an obligation inscribed
in the 1989 Electricity Law and renewed in the
new Electricity Law of 1998. This purchase pri-
ce, based on the price of electricity on the who-
lesale market, is subject to modification every
year as a function of constraints weighing on
supply and demand.

HOW MUCH DOES 
A GREEN CERTIFICATE COST?

Beginning in the year 2000, this electricity price
will be displayed at the Amsterdam Power Ex-
change (opened on June 1st 1999). In 1998, all
independent production, whether of fossil or re-
newable energy origin, was purchased in this
way at an average price of 0.036 euro/kWh.
The government only grants a CO2 tax discount
to certain renewable energy sources such as
wind, photovoltaic, micro-hydraulic (less than
10 MW), wood, paper and biogas. This amounts
to approximately 0.0135 euro/kWh. Benefiting
from this discount is one of the  green certifica-
tion access condition.
We have not received any information about the
price of green certificates. This information is
considered confidential by each market opera-
tor, and no stock exchange exists as yet. For its

part, the KEMA engineering office estimates
that the minimum price at which green current
should be bought is the Netherlands to allow ex-
ploitation of a 1.7 TWh potential with a return
on investment rate higher than 10%, oscillates
between 6.75 and 7.35 cents euro/kWh, i.e. a
green certificate price to the order of 0.018 to
0.0225 euro/kWh, to which the 3.6 cents
euro/kWh repurchase price and the 1.35 cents
euro/kWh discount must be added.

PURCHASE OBLIGATION ON PRICES 
AND QUANTITIES

The green certificate system implemented in the
Netherlands is interesting in more than one way.
Its principal interest is an economic one. 
By analogy with tradable emission reduction
systems (2), it makes it theoretically possible to
reach a collective objective (share of green elec-
tricity) at lowest cost for the collectivity. In prac-
tice, it engenders cost savings vs. a regulatory
approach which would impose the same green
electricity quota to all the power companies in a
context where there are several distribution
zones and a geographical disparity in renewable
energy resources, including a “natural” inequali-
ty of costs of their exploitation. EnergieNed eva-
luates that the Dutch system induces savings at
approximately 22 million euros/year.
Another interest of the green certificate system
is to conjugate the advantages of both buyback
price and quotas approaches: a guaranteed re-
turn on investment (price advantage) and an
equivalent monitoring of renewable energy
costs (quota advantage). Green certificates have
other advantages which do not present an ap-
proach by prices nor one by quantities.  
The system follows the evolution of the price of
electricity on the wholesale market and offers
the legibility needed for investors (with a known
and displayed collective volume, with a mini-
mum share of 1.7 TWh in the year 2000 in the
case of the Netherlands). Above all, it adapts
itself to the constraints born of the liberalization
of the Dutch electricity system: consumer liber-
ty to procure power with the producer or sup-
plier of his choice.

150 000 PEOPLE CONSUME 
GREEN ELECTRICITY

Lastly, this system is perfectly adapted to the
“green electricity market”, on which  consumers
sign a contract with a supplier to consume elec-
tricity of renewable energy origin. It’s an ideal
certification tool which guarantees the exact
origin of the “green electrons”. 
Today, everything indicates that this market,
which is only at its beginnings, is going to un-
dergo important development in the years to
come. In the Netherlands, green pricing pro-
grammes began in 1996. In the first half of
1999, there were more than 150 000 green
electricity consumers out of a total of 7.5 mil-
lion consumers, vs. 120 000 at the end of
1998 and only 15 000 at the end of 1996.
Today, these consumers represent an annual
volume of 365 GWh.

The first world
conference of
the Renewable
Energy 
Supply & Trading
Structures took
place on the 
27th May 
of 1999, 
in Amsterdam.
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(1) These consumers
agree to pay more for
their electricity in return
for the assurance that it
is produced, either totally
or partially, from rene-
wable energy sources.
(2) Negotiable emission
permits are found in the
framework of the campai-
gn to reduce greenhouse
gas emissions.*



GERMANY
GUARANTEED
SOLAR RESULTS

E
leven German
electricity com-
panies have
grouped toge-
ther to test a
method for

evaluating production of
thermal solar collectors.
This method makes it pos-
sible to guarantee building
and home owners of the
quantity of energy that is
supplied by the collectors.
The method has been used
on 19 solar installations 
(2 100 m2 and 
620 MWh/year) in the 
scope of the European
Thermie programme, and
has proven to be reliable.
The rule is the following.
If, after the first year 
of measurements, a solar 
installation produces less
energy than was foreseen,
the group of companies 
involved in this installation
must reimburse the custo-
mer for a percentage of the
investment made equal 
to the performance deficit. 
A consultant ensures the
guarantee in the name of
the companies which desi-
gned, installed and manu-
factured the equipment.
The aim of this project is
to promote thermal solar
energy by removing 
barriers to, and increasing
confidence in, these tech-
niques. The advantage 
of the guaranteed results 
is that at the same time 
as production is measured,
installation functioning is
also inspected. In this way,
installation failures have
been quickly detected and
solved, leading to equip-
ment production at highest
possible level.

COMING EVENTS

Biomass and Development
22-26 November 1999
Abidjan, Ivory Coast
Contact: Francine Bolduc
Tel.: + 1 418 692 5727
Fax: + 1 418 692 5644
E-mail: f.bolduc@iepf.org

Enkon - Industrial energy 
and environmental technology
24-26 November 1999
Nuremberg, Germany
Contact: Nürnberg 
Messe GmbH
Tel.: + 49 911 86060
Fax: + 49 911 8606228

Future strategies and 
technologies for development
of thermal power
15-17 December 1999
New Delhi, India 
Contact: Council of Power 
Utilities
Tel.: + 91 11 611 5984
Fax: + 91 11 611 6347
E-mail:
cbip@giasd101.vsnl.net.in

Environment and Energy
Congress and Exhibition
24-29 January 2000
Geneva, Switzerland
Contact: Clean Energy 2000
Secretariat
Tel.: + 41 22 910 30 06
Fax: + 41 22 910 30 14
E-mail: 
conference@cleanenergy2000.com
Web Site: 
www.cleanenergy2000.com

Erneuebare Energien 2000
International Exhibition 
and Conference
18-20 February 2000
Boblingen/Stuttgart, Germany
Contact: Erneuebare Energien 
E-mail: jgroehm@aol.com

Renewable Energy for 
the New Millenium
8-10 March 2000
Sydney, Australia
Contact: The Meetings Manager 
Tel.: + 612 9241 2955
Fax: + 612 9241 5354
E-mail: meetings@tmm.com.au
Web Site:
http://www.esaa.com.au
>>

GREECE
Simplified steps 
for independent producers

In Greece, the share of renewable energies in energy
consumption was 5.4% in 1996 and should reach 8.5%
in 2010*. At the end of 1999, wind power will account

for 43% of the 128 MW capacity installed of renewable
energy origin. Micro hydraulic power plants will ensure
24% of this amount. The Greek national electricity compa-
ny - Public Power Corporation - is buying the kilowatt-
hours supplied by renewable energies. It has signed a ten
year contract with independent producers. The purchase
price is calculated according to rather complex rules de-
pending on whether it concerns a system which is connec-
ted to the grid or not. For example, the steps necessary to
obtain a licence to operate a wind farm have been recently
simplified. Energy demands keep on increasing in Greece.
Demand was multiplied by a factor of from 10 to 15 bet-
ween 1976 and 1996. Local energy supply can not keep up.
Various programmes dealing with energy and lowering CO2

emission (greenhouse gas) offer subsidies, tax exemptions
and reduced interest rate loans in the name of greater ener-
gy efficiency and the use of renewable energies.

* According to the speech given by Dr. A.D. Koras in Amsterdam
(Sustain, 26-27 May 1999) entitled: “Effective legislative and 
political measures for the private sector in Greece”.
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The Changing Land of Europe
The First European conference
of renewable energy and 
agriculture
12-14 March 2000
Nordwijkerhout, Netherlands
Contact: European Media 
Marketing 
Tel.: + 44 181 289 8989
Fax: + 44 181 289 8484
E-mail: sustain@emml.co.ok
Web Site:
www.emml.com/changing-land

Green-Tech 2000
International Conference and
Exhibition on sustainable and
renewable raw materials
3-5 April 2000
Utrecht, Netherlands
Contact: Europoint
Tél.: + 31 30 693 34 89
Fax: + 31 30 691 73 94
E-mail: info@europoint-bv.com
Web: www.europoint-bv.com

Owemes
Offshore Wind Energy in 
Mediterranean and Other 
European Seas
13-14 April 2000
Syracuse, Italy
Contact: Dr. Ing. G. Gaudiosi 
Tel.: + 39 6 3048 3994
Fax: + 39 6 3048 6315
E-mail:
colletta@casaccia.enea.it

16th European Photovoltaic 
Solar Energy Conference 
and Exhibition
1-5 May 2000
Glasgow, Scotland
Call for papers
Contact: WIP
Tel.: + 49 89 720 1235
Fax: + 49 89 720 1291
E-mail: pv.conf@jrc.it

First international conference
on renewable energy resources
9-12 May 2000
Mauritius
Call for papers
Contact: Mr. C.V.J. Varma
Central Board of Irrigation 
and Power
Tel.: + 91 11 611 5984 /611
6567
Fax: + 91 11 611 6347
E-mail: cbip@nda.vsnl.net.in

World Geothermal Congress
2000
28 May - 10 June 2000
Kyushu-Tohoku, Japan
Contact: 
E-mail: info@wgc.org
Web: www.wgc.or.jp

Biomass for Energy 
and Industry
5-9 June 2000
Seville, Spain
Call for papers

Contact: Energia TA - Florence
Tel.: + 39 055 5002 174
Fax: + 39 055 57 34 25
E-mail: www.etaflorence.it
Web: www.wip.tnet.de

Eurosun 2000
The 3rd ISES Europe Solar
Congress
19-22 June 2000
Copenhagen, Denmark
Contact: Eurosun 2000
Congress

A R O U N D  E U R O P E

THE EUROPEAN INVESTMENT BANK

770 million euros 
for “renewables” 
in Europe
The European Investment Bank is supporting the implanta-
tion of renewable energies in the world and it is willing to
do more. But it is hard to be competitive on a market which
is still subsidized. 

The European Investment Bank (EIB) is financing 38.5%
of the first big wind farm in the north of Morocco.
Construction of 84 turbines began there at the start 

of last June. This is a good  example of what the EIB can do
for renewable energies in the world. In 1998, the financial
institution of the European Union lent 770 million euros for 
implantation of new sources of energy in Europe only. 
88% of this amount is devoted to big or small hydroelectric
power stations. Wind energy only represents 8% and geo-
thermy, 4%. These individuals loans are only attributed 
to projects costing over 25 million euros. A group of small 
projects such as the refurbishing of ten micro-hydraulic power
stations in Sweden, was recently considered as being an 
“individual” case because this made the total amount of 
money involved high enough.
For small projects too
Another type of loan can be granted to smaller projects
through “global” loans made by the EIB but diffused by other
banks. For instance, wind turbines and solar power stations
were supported in this way by the EIB in Germany, as well as
micro-projects of hydraulic, biomass and wind energy in
Spain, etc. This amount of 770 million euros is little compa-
red to the total sum of new loans granted by the bank in
1998: 30 billion euros. The EIB invests in renewable energies
in keeping with its energy policy which aims at securing ener-
gy supply in the European Union. This includes diversified
and reliable access to energy sources, development of energy
sources, energy savings and interconnected distribution of
energy between member states. The bank also supports pro-
jects of cooperation in development of non European coun-
tries such as the wind farm in Morocco mentioned above.
In competition with subsidies
The European bank would like to increase its financial assistance
to “renewables” because the future looks bright: technologies >>

Tel.: + 45 45 87 76 11
Fax: + 45 45 87 76 77          
E-mail: info@danvak.dk

World Renewable Energy
Congress VI
1-7 July 2000
Brighton, Great Britain
Call for papers
Contacts: 
> Prof. Ali Sayigh (conference)
Tel.: + 44 1 189 611 3 64 
E-mail: asayigh@netcomuk.co.uk
> Reed Exhibition Companies,
Rob Schulp (salon)
Tel.: + 44 1 81 910 79 76
Fax: + 44 1 81 910 79 89
E-mail: 
joanne.bowyer@reedexpo.co.uk

28th IEEE Photovoltaic 
specialist conference
17-22 September 2000
Anchorage, Alaska, 
United States
Contact: John Brenner
Tel.: + 1 303 384 6496
Fax: + 1 303 384 6481
E-mail: john-brenner@nrel.gov

High Wind Power Penetration
in Electrical Networks
25-27 September 2000
Kassel (Germany)
Contact: Fördergesellschaft
Windenergie
Tel.: + 49 40 27 80 91-82
Fax: + 49 40 27 80 91-76
E-mail: fgw-hh@t-online.de

World Conference Sustainable
Building 2000
22-25 October 2000
Maastricht, Netherlands
Contact: Novem
Tel.: + 31 46 42 02 326
Fax: + 31 46 45 28 260
E-mail: SB2000@novem.nl

Solar millenium congress
25-28 October 2000
Toulouse, France
Contact: Observ’ER
Tel.: + 33 1 44 18 00 80
Fax: + 33 1 44 18 00 36
E-mail: Observ.er@wanadoo.fr

RENEWABLE ENERGY JOURNAL N°9  15



IRELAND

New wind
farm in
Connemara

Anew 2.64 MW
wind farm was
opened in April

in the West of Ireland. 
It was developed by 
a local family enter-
prise, Fuinneamh
Gaoithe Teoranta, as
part of the European
Thermie programme.
The farm is a cluster
of four 660 kW tur-
bines (Vestas), located
in Inverin, a rural area
on the coast near 
Galway (Connemara,
County Galway). 
The site has an avera-
ge annual wind speed
of 8.7 m/s. The farm’s
annual energy produc-
tion is expected to
reach 9 million kWh.
This could prevent
nearly 7 000 tons of
carbon dioxide from
being released into the
atmosphere each year,
by replacing the need
to burn fossil fuels in
a conventional power
plant. The total cost
for the development

was in the neighbou-
rhood of 2.6 million
Irish pounds (3.3 mil-
lion euros), of which
the EU provided about
0.5 million (0.63 mil-
lion euros) in support
through the Thermie
programme. Success 
in the Thermie pro-
gramme also allowed
the company to obtain
a long-term power
purchase contract
(twelve years) from
the national electricity
supply company, 
Electricity Supply
Board (ESB). 
At present, ESB buys
each kilowatt-hour at
0.0434 Irish pound 
per kWh (0.055 euro).
Full costs of a new
fossil fuel powered ge-
nerating plant are of
the order 0.025 to 0.03
Irish pounds per kWh
(0.032 to 0.038 euro).

Within the framework
of the Irish govern-
ment’s Third Alternative
Energy Requirement
Competition, announced
in April 1998,
contracts were awar-
ded to wind energy
projects representing a
total installed capacity
of 137 MW. A good
proportion of this total
should be commissio-
ned by 2000. As part
of this competition,
small wind energy
projects will be gran-
ted an average price 
of 0.02975 Irish pound
per kWh (0.0378 euro)
whereas large projects
will be granted 
a lower price at 
0.025 Irish pound
(0.032 euro). 
At present, Ireland 
already has 63 MW
installed capacity from
wind energy.

A R O U N D  E U R O P E

>> are improving, prices are
going down, favorable 
public opinion is growing
and the sector’s market is
approaching maturity. But,
unlike the World bank, the
EIB does not bring up pro-
jects. The demands comes
from outside. 
The minimum amount ne-
cessary  to have access to
its direct loans -25 million
euros- does not make things
easier. But even within its
system of global loans, the
bank faces strong competi-
tion, i.e. national subsidies
and loans at very low rates.

The EIB has offered a loan for
38.5% of the cost of the first large
Moroccan wind farm. 
(Computer simulation, Cabinet Germa)
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84 AEROGENERATORS 
FINANCED IN MOROCCO

The Al Koudia Al Baïda wind
farm has been under way
since June 1999 on the 
north coast of Morocco,
along the Strait of Gibraltar.
This is the first Moroccan
wind farm of this size 
(50.4 MW). 
The 84 wind turbines 
(Vestas manufactured) form
a 10 km-long line on a crest. 
The average wind speed 
is 9.5 m/sec. The turbine 
towers are of electric pylon
type. The equipment costs
330 million francs (51 mil-
lion euros), 30% of which
has been invested by the
Compagnie éolienne du 
détroit (CED). The European
Investment Bank offered a
credit for 38.5% of the cost
and the Proparco brought
26%. The rest is financed by
the Crédit Agricole Indosuez
and a group of other banks.

*



WALES

Wind and sun 
to solve traffic
congestion
R enewable energies are very suitable for remote places.

In Wales, traffic monitoring equipment works thanks
to wind and solar power systems. 

Dulas, a Welsh renewable energy company, recently designed
and supplied solar and wind systems to power traffic monito-
ring  equipment on approach roads to the new Severn bridge
which links South Wales (not far from Newport) to Bristol (En-
gland). In 1997, the United Kingdom government chose this
area to test a traffic monitoring device powered by renewable
energy, because it is a bottleneck in the south of Wales in the
midst of a very busy industrial area. The mouth of the Severn
river is several miles wide at this point and the bridge is a use-
ful shortcut. Increasing density of traffic on the roads is cau-
sing congestion on major routes across Great Britain. Part of
the answer to this problem is monitoring traffic levels so that
action can be taken before congestion occurs. Warning moto-
rists of the delays ahead and offering alternative routes will in-
crease road safety, decrease pollution and reduce need for
new road building programmes. Traditional methods of traffic
monitoring rely on sensors beneath the road surface which are
costly and inconvenient to install. The solution is the use of
Above Ground Vehicle Detection (AGVD), using microwave
sensors installed on roadside masts. The collected data is
transmitted to the control centre by means of a radio link. Po-
wer supply is a limiting factor, as these systems can be a long
way from the national grid and the cost of a mains connection
may be prohibitive.

Six schemes for the approach to a big crossing
Renewable energy offers a good solution to the problem of
supplying modest amounts of power away from the national
grid, and is ideal for this application. The Welsh Office (*)

proposed six such schemes on the approach to the second
Severn crossing, and the contract for the supply of the power
supply equipment was awarded to Dulas. A Marlec FM1800
wind turbine was chosen because of its proven reliability re-
cord and good performance at the low wind speeds predicted
at these sites. Additionally, two 75 Wc photovoltaic modules
are wired in series to form the 150 Wc array. These are moun-
ted to a separate tubular steel structure bolted to the same
concrete foundation as the tower. Wind and sun are associa-
ted in order to get as much renewable energy as possible.
Solar energy is scarce in winter. The variable nature of wind
and solar power means that a storage battery was required, si-
zed to give sufficient storage for periods of insufficient power
generation.The control equipment has to perform various
functions, including photovoltaic and wind input regulation
and load disconnection in the event of a discharged battery.

Wind, sun, and... a good radio signal
Three of the systems have recently been installed on the ap-
proach to the second Severn Crossing. Two are on the A449
road between Usk and Newport and the third is between the
toll booths and the bridge itself. «The most difficult part of
placing these systems is achieving a compromise between
three main constraints:
where the best wind/so-
lar sites are, where the
Welsh office wants to
count cars and where
there is a good radio si-
gnal to link the monito-
ring equipment to the
control centre», states
Ian Tansley, the engineer
in charge of the project. 
Another problem is theft.
In order to prevent it, a
brick enclosure has to be
built around the back of
the photovoltaic panels.
One system was des-
troyed in the first few
months as someone tried
to rip out the meters on
the control system.

A R O U N D  E U R O P E

(*) The Welsh Office represents the UK government in Wales.

Wind and sun are used in order 
to get as much renewable energy 
as possible.
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Thanks to their roofs and walls, 500 houses
are being used as a power station in
Nieuwland/Amersfoort (Netherlands). 
This project, well under way, is far from
being just a “beginning” for the electricity 
company involved. It comes after several
other constructions using various solar
techniques in the same area.

500photovo
A HOUSING ESTATE OF

OUTSTANDING PROJECTS



The largest solar powered
housing development in Eu-
rope is located in Nieuw-
land, a recent expansion of
the city of Amersfoort, in
the south-eastern region of
Amsterdam (Netherlands).

Construction of 500 solar powered
houses in the Waterkwartier district be-
gun in November 1997 and should be
completed before the year 2000. More
than 12 000 m2 of solar panels for a to-
tal capacity of 1 MW, will generate
1 million kWh per year. This outstan-
ding project is an initiative of REMU, a
Dutch power company operating in
Central Netherlands, in collaboration

with Novem (the Dutch agency for re-
newable energies), the Amersfoort local
authority, Overeem (developers) and the
Boom environmental research and desi-
gn agency. Through this project, REMU
is seeking to illustrate the impact of
using solar power at a district level.
It wants to answer questions such as
“What social and architectural conse-
quences solar power on a large scale has
for a district? What demands does large-
scale solar energy make on the urban
development structure of a district? How
do residents experience the use of solar
energy on a large scale?” etc.

Residents will be paid for having 
their roofs used

The urban development of the Waterk-
wartier district was structured in order
to ensure maximum access to the sun.
The land was parceled out in such a
way as to render as many roof surfaces
as possible suitable for installation of
solar panels. Nine developers are still
working on the different sectors of the
district. Houses have already been sold.
To be able to monitor the effects of the
various forms of ownership and mana-
gement, approximately half of the ins-
tallations will remain the property of
REMU. Agreements have been made
with the developers which, among other
things, establish  arrangements made
concerning accessibility of the installa-
tions and liability for damage incurred.
It has also been stipulated that the solar

panels should remain unshaded. The re-
sidents of this half will be remunerated
by REMU for the use of their roofs: 20%
of the energy generated by the panels
will be paid for at the normal domestic
consumer tariff. For the other half of
installations which are owned by resi-
dents, the solar power generated will be
fed to the REMU mains and the resi-
dents will receive the corresponding
amount of money estimated at the nor-
mal domestic user tariff in return.
The solar power installations are moni-
tored at the overall level (total daily ge-
neration, for instance). The system also
detects failures or malfunctions. In addi-
tion to this, fifteen installations are mo-

nitored in detail in order to provide
more information on their efficiency and
to allow investigation of the effects of
the various integration methods on the
production of electricity.

Overall monitoring of the 500 houses

A social monitoring programme will
also be established in order to ascertain
how the residents experience this form
of utilization of solar energy. The 1 MW

project of Waterkwartier is not the only
solar installation in which REMU is in-
volved in Nieuwland. The electricity
company has implemented a policy sti-
mulating the use of energy from sustai-
nable sources. Through its various
experiences, it is trying to acquire more >>

ltaic homes
500 houses are to provide 
1 million kilowatt-hours 
per year in 2000.

In 19 luxury owner-occupied 
houses, the solar equipment belongs
to the electricity company.

These 50 rented houses, located in
another area of Nieuwland, use ther-
mal solar energy, passive solar energy
and photovoltaic energy.
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knowledge in this field. In the back-
ground of its policy, there are the
agreements which have been signed
between the Dutch central govern-
ment and power companies which
aims at reducing carbon dioxide emis-
sions (green house gas). Through the-
se agreements, 3.2% of the electricity
supplied in the country should be ge-
nerated by sustainable energy sources
by the year 2000.

Using solar energy in three ways

Although wind energy is currently the
most competitive sustainable energy,
it is scarce in the zone where REMU
operates. So are water power and bio-
mass. Solar energy and heat pumps
are more adapted for the area. REMU
uses solar energy in three ways - passive,

Solar 
partners
In  order  to reach a power 

capac i ty  of  1 MW, there 

is  an average of  20 m2

of  so lar  panels  on each 

house,  wi th a peak capac i ty  

of  100 W/m2.  

Near ly  80% of  the panels  

were purchased f rom 

Shel l  So lar  Energy 

and 15% f rom BP Solar.  

Movable sunbl inds and 

panels  integrated in 

the wal ls  were suppl ied 

by Col t  internat ional  

(Nether lands) .  So lar  roof  

t i les  were provided 

by RBB (Nether lands) .
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thermal and electrical - and wishes to
gain experience in various situations:
rental housing, owner-occupied hou-
sing and non-residential buildings. It
wants to divulge these technologies as
often as possible in order to lower
prices. 
Most of the projects were financially
supported by Novem and some also
received European Union support. In
the southern part of Niewland,
50 houses among 114 owned by the
SCW housing corporation have been
made available for the use of solar po-
wer, combined with solar collectors
and passive solar energy. They were
built between 1994 and mid-1996.
In 1995-1997, two schools of Nieuw-
land were fitted with solar panels. The
roof of “De Wonderboom” is covered
with 192 operational solar panels pro-
ducing electricity which is then fed to
the grid. The roof of “De Border” has
124 modules. Both schools are provi-
ded with Shell Solar Energy panels.

Prefabricated elements to lower costs

In another part of Niewland called
Lage Hoven, where Thomasson Dura
built 28 luxury owner-occupied
houses (1995-1998), REMU has instal-
led solar roofs on 19 of them and
owns them. In this implantation, the
electricity company is observing the
relationship between the owners of
the house and itself, the owner of the
solar panels. As the cost of solar po-
wer remains a significant obstacle to
large-scale use in residential construc-
tion, REMU is also investigating one
possible way of reducing the cost of a
solar roof by using prefabricated ele-
ments. In a more recent project (1997-
1998), various solar techniques were
combined in two semi-detached
houses where energy consumption
equals energy production (balanced
energy houses). One of the two
houses is inhabited and an extensive
measurement programme is being car-
ried out with regard to it. The other
half is equipped as an information
center for sustainable energy open to
the public. One object of this project is
to demonstrate how comfortable a
100% solar house is, not to mention
that it can be run at low cost.

This article 
partially repeats 

the speech 
made by 

Werner Weiss at 
the Sustain 

Conferences held 
in Amsterdam, 

25-27 May 1999.
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T
heir work ended ten years
later, in the creation of a real
market for the companies
which joined in, and is conti-
nuing  in research for redu-

cing costs. In recent years, the
sensational rate of growth in Austria in
the use of solar collectors for domestic
hot water heating has shown that ther-
mal solar systems are both mature and
technically reliable. By the end of 1998,
a total collector surface area of 1.9 mil-
lion m2 had been installed in Austria.
This figure puts Austria amongst the lea-
ders of the European countries for the
amount of newly installed collector sur-
face area per inhabitant and per year.
Moreover, the solar city of Pichling (part
of Linz) - 1 500 dwellings - is planned
for the year 2001. One of the main rea-
sons for the upward trend in the field of
solar installations has been the activities
of the Arbeitsgemeinschaft Erneuerbare
Energie (AEE) which is a non-profit or-
ganization working on renewable, main-
ly solar, energies (1). AEE’s dissemination >>

COMPANIES CATCH UP 
TO A MARKET SETTLED 
BY AFICIONADOS

strategy is based on re-
search and development
of adjusted systems and
system components,
wide-spread information
campaigns with up to 50
seminars and confe-
rences a year and close
co-operation with the so-
lar industry in most of

the projects. Here are four successful
examples of dissemination.

350 000 M2 OF SOLAR DEVICES

In 1983, at a time when Austrian solar
technology was experiencing a decline
after the first boom of the mid-seven-
ties, the first “self-build” groups were
formed by AEE. Self-build and assembly
procedures were optimised, technical
and organisational material prepared,
and a chain of advisory centres establi-
shed throughout Austria, with support
from the Federal Ministry for the Envi-
ronment. Through development of this
assembly procedure for solar devices
and AEE’s comprehensive technical and
organisational assistance, it was possible
to install 42 000 solar devices with a
total collector area of about 350 000 m2

by the end of 1998.
In the beginning, the companies were
sceptical and presumed that the self-
building groups would destroy the small
market. The sceptical attitude changed

more and more into a positive one,
when the companies recognised that the
groups were carrying out information
campaigns for solar energy in general all
over Austria. Induced by the self-building
activities, companies saw the expanded
potential of the market. The increasing
demand initiated by the exemplary ex-
perience and information campaign mo-
tivated more and more companies to
produce and to offer thermal solar sys-
tems. Since 1993, their activity has been
more important than the “private” ins-
tallations. There are now  35 companies
producing solar systems in the country.
Installations are 20%-30% subsidized.
More than 60 different types of collec-
tors are currently being offered on the
Austrian market by 35 manufacturers
and importers (2). These are mainly flat
plate collectors. The overall turnover of
solar companies has reached approxima-
tely 110 million euros/year as in 1996,
with a yearly installed   collector area of
about 200 000 m2. Around 2 200 jobs
have been created.

AUSTRIAN COMPANIES ARE GOING
BEYOND THEIR BORDERS

Some companies are also very successful
when it comes to exporting plants.
In 1998, the export share of flat collec-
tors manufactured in Austria was 21%
(41 514 m2) and 37% for swimming pool
absorbers, i.e. 16 000 m2. By compari-
son, imports totalled 8 707 m2 for flat
collectors and 5 455 m2 for plastic ab-
sorbers (3). This new orientation to-
wards larger markets which extend
beyond the borders of Austria is illustra-
ted by the fact that since 1995, some
companies have begun taking part in Eu-
ropean research and demonstration pro-
jects. These are concerned with the
development of new tank and collector
technologies within the framework of
the Joule programme as well as the par-
ticipation in large demonstration and
know-how transfer projects. 
The largest community project of this
kind is currently being jointly carried out
by Solpros AY in Finland, the AEE and
Messrs Sonnenkraft in Helsinki. Within
the framework of this project, which is
jointly financed by the European Union,
solar plants are being erected in the
Ekoviikki district of Helsinki in houses

Companies working in the thermal
solar field are very active in 
Austria and abroad. All this began
in 1983 when a net of solar aficio-
nados took hold of this market.
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The companies’ success in Austria means
the opening up of export markets and their
participation in European research and 
demonstration projects.
Page 20: Façade integrated solar collector.

AUSTRIA
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for several families and with a total area
of 1 250 m2. Another example is the
company Doma-Solartechnik which has
successfully carved out a slice of the so-
lar market in Austria and abroad for it-
self by specialising in new niche
markets. This company manufactures
exclusive solar walls which have attrac-
ted the attention of both Austrian and
foreign architects.

SOLAR COMBISYSTEMS: 
40% OF INSTALLED SYSTEMS

The demand for solar combisystems,
both for hot water and for space hea-
ting, is increasing rapidly. The combina-
tion of thermally well insulated
buildings, low temperature heating sys-
tems (wall or floor) and solar systems
with short term storage, allows up to
70% of the heating requirements of a
single or multiple family dwelling to be
provided at acceptable cost. In 1994,
AEE carried out a project supported by
the Austrian Federal ministries to deve-
lop and evaluate solar combisystems.
The aim of this project was to develop
solar combisystems for one and two fa-
mily houses and to evaluate, compare
and optimise the systems in co-opera-
tion with companies.
Current practical systems consist of
15-30 m2 of collector area in combina-
tion with storage volumes of 1 to 5 m3,
which are dependent upon the heat dis-
tribution system and the thermal quality
of the building. Systems using this
concept and of reasonable cost, can rea-
dily achieve very high (20 - 70%) total
solar fractions. The results of this three-
year project were published in book
form (4) and in specialized magazines.
Together with the help of seminars all
over Austria, it has been possible to in-

crease the share of solar combisystems
up to 40% of the total systems installed.
This signifies 3 500 solar combisystems
with 60 000 m2 in the 1998. 

International interest in solar combisys-
tems is increasing, and so is a new re-
search task for the International Energy
Agency (IEA). Task 26 is a major resear-
ch project of the IEA Solar heating and
cooling programme. The task involves
25 experts from 9 IEA member coun-
tries and 11 solar industries. Austria is
the operating agent of this task.  

A THERMAL SOLAR PLANT 
FOR 232 DWELLINGS

Apart from the clearly obvious market
potential, almost half of the Austrian
population lives in multiple family dwel-
lings. These buildings favour the instal-
lation of large central solar plants since
they are of a compact structure and
have a large volume. Large plants offer
greater potential to reduce CO2 emis-
sions than small-scale plants, which
would mean a reduction in costs. By
January 31, 1998, 232 multiple family
dwellings in Austria were equipped with
a thermal solar plant to prepare warm
water and support heating. The dimen-

sioning of  these plants is subject to
considerations, i.e. how to reach the hi-
ghest possible solar fraction and attain
the lowest possible energy price. Favou-
rable price-performance ratios are obtai-
ned with solar fractions of between
40 and 60% and specific annual yields
of 300 to 500 kWh. If plants are di-
mensioned in this way, the energy  price
is competitive with fossil sources of
energy. From the beginning of the
1980s, and up until the end of 1997,
about 300 biomass district heating net-
works were built in Austria. These bio-
mass plants are now being equipped
with solar collectors, which produce hot
domestic water in the summer. In order
to be able to assess such plants, AEE has
been surveying them since the begin-
ning of 1995. 
The results obtained are used to further
improve and optimise system design of
these plants. Up until now, 12 solar as-
sisted biomass district heating networks
have been erected with collector areas
of between 350 and 1 250 m2. These
systems offer whole villages the possibi-
lity to switch to renewable energies
without having to change the houses
connected to this system.

(1) AEE has five thousand members. 
Its main activities are information, 
research, and technical advice (12 salaried 
employees). 
(2) Purkarthofer G., Marktübersicht 
Thermische Solaranlagen, Arbeits-
gemeinschaft Erneuerbare Energie, 
Gleisdorf, 1998.
(3) Faninger G., Solarmarkt in Österreich,
Bundesverband Solar, 1999.
(4) Arbeitsgemeinschaft Erneuerbare 
Energie (Hrsg.): Heizen mit der Sonne,
Gleisdorf, 1997.

S O L A R  M A R K E T  I N  A U S T R I A  1 9 8 4 - 1 9 9 7  ( F L A T  P L A T E  A N D  V A C U U M  T U B E  C O L L E C T O R S )

*

One project between the AEE and the Austrian
Federal ministries aimed at developing solar
combisystems for houses and at evaluating,
comparing and optimizing them in co-operation
with companies.
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MODEST BUT STEADY GROWTH

Potential for heating by geothermal
energy is still high in Europe. De-

veloping countries will probably in-
crease their use of this renewable
energy for generating power as well.
Even though geothermal power gets
less media coverage and exposure than
wind power or photovoltaic energy, it
is still the third most important rene-
wable energy source in the world.
Nearly a century after its first commer-
cial applications, geothermal energy
reached 8 340 MWe for electricity pro-
duction (1998) and 9 963 MWth for
heat production (1997).
The growth of the geothermal capacity
has been modest but regular for the
last 15 years (annual progression of 5%

for electricity production and 10% for
heat production). Moreover, the sector
indicators, in terms of the potential to
be exploited and the new technologies
applied - binary electricity production
and “Hot Dry Rock“ projects -, augur a
prosperous future.
Supported by a solid domestic market,
today Japan leads the geothermal in-
dustry in the world. Japanese firms
hold more than 70% of a world market
whose annual turnover is estimated at
1 360 to 1 600 million euros. The in-
dustrial sector of heat production is
much more difficult to identify.
All in all, it is estimated that 40 000
people throughout the world work in
geothermal energy. Following the
example of wind power, these essen-
tially local jobs play an active role in
achieving balanced national and regio-
nal development.
The economic and environmental ad-
vantages of geothermal electricity au-
gur strong development of this sector

1990 1995 1998

Europe 627 718 958

America (North and South) 3 606 3 766 3 963

Asia 1 270 1 980 3 000

Oceania 283 286 365

Africa 49 49 53

Total world 5 835 6 799 8 339

1 - Geothermal capacity installed for electricity production (MWe) 
in 1990, 1995 and 1998 in different parts of the world

2 - Market share of main firms for geothermal power production
worldwide (1971-1997)

>>

GEOTHERMAL ENERGY
BAROMETER
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Ormat 2%
Others 11%

Fuji 14%

Ansaldo 17%

Mitsubishi 21%

Toshiba 35%



10% INCREASE 
IN 1999 PRODUCTION

S upported by ambitious public pro-
grams, photovoltaic energy seems

to be following the same development
pattern as that of wind energy. At the
end of 1998, 380 MWp were installed
in the developed countries.
As was the case in 1997, production of
photovoltaic cells and modules had a
double-digit growth rate in 1998. Pro-
duction increased by 17.7% with res-
pect to the year before, establishing
itself at 149.2 MWp (see graph). In
1998, Kyocera captured the leadership
from Siemens Solar and Solarex (res-
pectively with 20 and 18.1 MWp).
In 1998, the total of photovoltaic ap-
plications in the developed countries
reached a capacity of 371 MWp (com-
pared to 303 MWp in 1997). A “top
trio“ composed of Japan, United States
and Germany have clearly pulled away
out in front of the other nations
(table). Supported by ambitious public
programmes, photovoltaic applications
in these three countries alone repre-
sent 75% of the capacity installed in
1998 in the main developed countries.

Industry concentration
In 1997, the top ten worldwide PV cell
production companies generated a tur-
nover of 1.1 billion euros, with a 56%
increase in comparison to 1996. This
growth can be seen  by an increase in
jobs at every level of the sector and by
important industrial concentration mo-
vements. The most recent being the >>

MWth installed in 1995 MWth installed in 1997

Europe 3 711.7 4 611

America (north and south) 1 876.6 1 908

Asia 2 233 3 117

Oceania 264 264

Africa 144.2 71

Total world 8 229.5 9 971

3 - Geothermal capacity installed for heat production (MWth) 
in 1995 and 1997 in different parts of the world

in short and medium terms, especially
in developing countries. Estimations of
future capacities dedicated to electrici-
ty purposes are of 18 767 MWe instal-
led by the year 2010.
Heat production should also experien-
ce a sustainable development, especial-
ly in Europe where potentials are still
far from depletion. In Europe, estima-
tions of future capacities dedicated to
heat purposes are of 14 607 MWth ins-
talled by the year 2010.

>>

Cumulative Cumulative Growth
capacity in 1997 capacity in 1998 1997/1998

Country (in kWp) (in kWp)* (in %)

Germany 41 890 58 550 + 40

Italy 16 577 17 316 + 4

Switzerland 10 124 11 455 + 13

France 6 120 8 000 + 30

Spain 7 300 7 800 + 3

Netherlands 4 068 5 067 + 25

Austria 2 208 2 766 + 25

Other european countries 6 911 8 246 + 19

Total Europe 95 198 114 640 + 20

United States 108 000 127 840 + 18

Total North America 122 505 140 308 + 14

Japan 64 705 91 956 + 42

Korea 2 475 2 800 + 13

Australia 18 700 22 030 + 18

Total 303 583 371 734 + 22 

1 - Total Photovoltaic capacity installed 
by country (kWp) in 1997 and 1998 

* Estimations

PHOTOVOLTAIC
ENERGY BAROMETER

RENEWABLE ENERGY JOURNAL N°9  25



A NEW YOUTH FOR THE SECTOR

S
mall hydraulic plants are
characterized by small
sized dams which are
most often installed

along a current. This sector is 
at the origin of the world elec-
trical industry. It’s presently 
undergoing renewed interest
and favour, supported in this 
by the European Union and 
the governments of numerous
developing countries. 
Worldwide annual electricity 
production of Small Hydro-
electric Plants (SHP) is in the
neighbourhood of 85 TWh, 
i.e. 3% of worldwide hydroelec-
tric production. In 1997, small
hydraulic plants represented an

installed capacity of 9 705 MW
for a production of 38 287 GWh
for all the European Union
countries combined. The main
producer countries are Italy 
(2 186 MW), France (2 004 MW),
Spain (1 414 MW) and Germany 
(1 370 MW). These four coun-
tries alone represent 72% of 
total installed capacity in SHP
in Europe. European manufactu-
rers of small hydraulic turbines
are very present on this compe-
titive international market. 
Today, these companies repre-
sent nearly 10 000 jobs essen-
tially located in Northern
Europe. Their combined annual
turnover exceeds one billion
French francs. The European
Union has shown its support 
of the SHP sector in its White
Book on renewable energy
sources. The expressed target is
to reach 14 GW of installed 
capacity by the year 2010 for an

>> creation of BP Solarex, a new PV in-
dustry giant. BP Solarex, which pooled
the activities of BP Solar and Solarex,
will probably be the future PV cell pro-
duction leader in 1999 with expected
production to exceed 30 MWp. 
10% growth is expected in PV cell and
module production for 1999, compa-
red to 1998, which will place produc-
tion at nearly 165 MWp. The outlook
for the future European Directive on
electricity from renewable energy
sources and for solar electrification pro-
grams in the developing countries, will
make photovoltaic power a industry
with bright short and medium term
prospects.

Country Capacity Capacity Production  in 
installed in 1992 installed in 1997 1997

(in MW) (in MW) (in GWh)

Italy 2 047 2 186 8 124

France 1 900 2 004 6 754

Germany 1 291 1 370 6 772

Spain 1 090 1 414 5 290

Sweden 964 969 4 368

Austria 774 812 4 404

Rest of E.U. 677 950 2 566

Total E.U. * 8 743 9 705 38 278

1 - Small hydraulic plant installed capacity 
and production in Europe

* Total excluding the United Kingdom

2 - Evolution of world PV cell
and module production from
1992 to 1998 

MICROHYDRAULIC
ENERGY BAROMETER
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31 500 MW  EXPECTED FOR 2003

W ind power capacity increased by
27% in 1998 and by nearly 15%

in the first part of 1999. Wind industry
turnover was up 31% in 1998 compared
to 1997. More than 65% of the wind po-
wer capacity is installed in the Euro-
pean Union. Global wind power is
likely to be multiplied by three by the
year 2003, and reach 31 520 MW.
Years go by and they go on being posi-
tive for wind power. Cumulative wind
power capacity worldwide increased by
26.8% in 1998, to reach 9 840 MW. In
1998 alone, 2 260 MW were installed vs.
1 430 MW in 1997 and 1 350 MW in
1996. At the end of June 1999, the
cumulative capacity installed reached
11 285 MW. It has increased by 14.7%
since the end of last year. Reflecting  this
steady growth, the wind industry >>

Company Nationality 

Noell German

Kvaerner Energy AS Norwegian

Litostroj Turbine Factory Slovenian

Gilbert Gilkes & Gordon British

Bouvier Hydro French

Sulzer Hydro Swiss

Köessler Austrian

Voith GmbH Danish

Alstom Minihydro French

2 - Main small hydraulic turbine manufacturers in Europe

Regions In project stage (in GW)

Africa 4.8 

Asia 126.8 

Middle East 13 

Latin America 23.6 

North America 3.2 

Europe 5.3  

3 - Hydraulic capacity currently under construction 
or in project stage (in GW)

1 - Cumulative wind power capacity expected in different parts 
of the world in 2003

WIND ENERGY 
BAROMETER

Rest of the world 7,8%

Asia 10,7%

US 12,5 %

Europe 69%

expected production of  55 TWh.
In the rest of the world, sizeable
SHP programmes are underway
which perfectly respond to the
needs of non electrified rural
populations. This is notably 
the case in India, Nepal and 
Indonesia. More generally, the
potential for small or big 
hydroelectric installations is 
considerable in the developing
countries. In this way, Africa
should total 4 793 MW of sup-
plementary capacity by the year
2010, and Asia should reach
126.8 GW of installed capacity
at this date as well, taking both
small and big hydro plants into
consideration. The “old lady” 
of the electricity industry is 
experiencing a new youth.
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Cumulative capacity Cumulative capacity Growth Growth since

at the end of 1998 installed by the end  1997/1998 the beginning

Country (in MW) of June1999 (in MW) (in %) of 1999 (in %)

European Union 6 426 7 195 35.5 12

United States 1 927 2 482 21 28,8

India 968 983 1.9 1.5

Rest of the world 493 625 58.5 26.8

Total world 9 814 11 285 29.6 14.7

2 - Cumulative wind capacity in several parts of the world 
in 1998 and 1999

Cumulative capacity Cumulative capacity Growth

(end 1998) installed (end of 1998/1999

Country (in MW) June1999) (in MW) (in %)

Germany 2 874 3 126 8.8

United States 1 927 2 482 28.8

Denmark 1 450 1 560 7.6

India 968 983 1.5

Spain 834 1 100 31.9

Netherlands 363 372 2.5

United Kingdom 334 345 3.3

China 224 233 4.0

Italy 180 223 23.9

Sweden 150 187 24.7

3 - Cumulative wind power capacity (in MW) by country 
at the end of 1998 and at the end of June 1999

annual turnover reached 1.7 billion
euros in 1998. These sales figures re-
present a growth of 31% compared to
1997 (1.3 billion euros).

Nine out of the ten top 
manufacturers are European
The wind industry has created 35 000
jobs worldwide and most of them are
located in the European Union.
Amongst the top ten wind manufactu-
rers, there are four from Denmark, two
from Germany, three from Spain and
one from the United States. Today, the
Danes NEG Micon and Vestas are the
two giants of wind energy.
Just as in 1997, the wind power boom
in 1998 was pulled by the European
Union member states: 1 687 MW out of
2 260 MW were installed last year in
the European Union. By the end of
1998, the EU represented 65.3% of the
wind power capacity installed worldwi-
de, the United States 19.6%, and India,
9.8% (table 2).
In 1998, the leading ten countries in
terms of installed wind power capacity
were Germany, the United States,
Denmark, India, Spain, the Nether-
lands, the United Kingdom, China,
Italy and Sweden (table 3). France is
making up for lost time with the Eole
2005 program with the objective of
500 MW installed in 2005.
Regarding short-term development
prospects, the wind power projects in
progress or planned throughout the
world between now and the year
2003 amount to 21 680 MW of installed
power. This should raise worldwide
wind power to 31 520 MW near the end
of 2003. 
Europe should keep its leadership (ap-
proximately 21 750 MW), far ahead of
Asia (3 374 MW) and the United States
(3 952 MW), with the rest of the world
totaling 1 911 MW for the end of 2003
(table 4 and pie-chart 1 page 27).

>>

4 - Forecast wind power development 1999-2003 in different parts
of the world                                                          Source: Wind Directions

These barometers were prepared 
by Observ’ER in the scope of 
“EurObserv’ER“ project which groups 
together Observ’ER, Eurec Agency 
and Eurofores, with the financial 
support of the Ademe and DG XVII 
(Altener Programme).
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MW installed MW
Country/Continent 1999/2003 at end 2003

United States 2 000 3 952

Canada 450 533

Total Europe 15 280 21 749

China 900 1 116

India 950 1 900

Total Asia 2 180 3 374

Rest of the world 1 770 1 911

Total world 21 680 31 519
*
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The mill of Rotselaar, east of Brussels
(in Flanders), is first spoken of in the 13th
century. Before 1217, four waterwheels supplied
power for a sawmill, a grain mill, a malt mill
and an oak bark mill. Today, the new turbine
has a nominal capacity of 0.075 MW. It has
been producing electricity since May 1994 at
the rate of 560 MWh per year (running time:
8 000 hours/year) and it is connected to the
public grid. The mill already produced electri-
city in the past, from 1902 to 1968. The ener-
gy was used by the Van Doren family and by
the town of Rotselaar. In the twenties, elec-
tricity companies took over this production.
In the late fifties, some of the stator blades
and most of the rotor blades had to be repla-
ced. Eventually, lack of proper maintenance
caused a major machine breakdown in 1968.
The turbine was abandoned and disappeared
under the mud.

In 1983, the entire site was classified as a his-
toric monument. The new owner, Tsap, a non-
profit organization specialized in industrial
heritage sites, decided to start restoration
work on the buildings (dating from the 16th
to 20th centuries) and the machine. Work on
the turbine began in 1993. They were carried
out by Ecowatt, a Belgian company involved
in development and exploitation of small >>

A 13th century water mill    
connected to the grid
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There has been a water mill on the site 
of Rotselaar from as far back as the 13th century.

The buildings and the turbine were restored 
in the early 90s. Today, the overhauled 

turbine supplies 560 MWh per year.

Here is an example of a water
mill being restored and its elec-
trical production being connec-
ted to the power grid in Belgium.

W ater mills make people dream because
they have often managed to survive

over several centuries to still exist today. This
historical dimension of small hydroelectric
plants distinguishes them from other rene-
wable energies. Water mills were replaced by
turbines which began producing electricity at
the start of the 20th century. Later on, these
plants often became obsolete and fell into di-
suse before undergoing today’s renewed in-
terest. In its White Book on renewable
energies, the European Union has committed
itself to increasing small hydraulic plant pro-
duction capacity from 9.7 GW (1997) to
14 GW in 2010. Here’s a striking example of
this revival in Belgium.

PROJECT  UPDATE



Wind power is getting
started in Croatia. 
In time, it could sup-
ply 400 to 800 GWh
each year on 29 sites.
The first wind farm
should be installed by
the end of 1999 on an
island in the south 
of the country.

S
oon Italy will be able to see the
first wind turbines in Croatia,
its eastern neighbour on the
other side of the Adriatic Sea.

Eight machines of 750 kW capacity
each (NEG Micon) are going to be ins-
talled on the southwest part of the
Island of Vis (Dalmatian archipelago
on the southern coast). The Island of
Vis has 4 400 inhabitants. It is currently

supplied in electricity from the conti-
nent by means of a submarine cable.
Future production from the wind farm
is going to exceed the island’s needs.
Therefore, it will also serve for the
neighbouring Island of Hvar. Average
wind speed is 6.8 m/second (at 10 m
from the ground).
Teradur, the Croatian engineering office
with foreign partners and the Institute
of Energy  (Hrvoje Pozar), charged
with institutional co-ordination of this
programme, are involved in this reali-
zation. The HEP, the Croatian national
electricity company, is also concerned
by the project. It wants to develop the
electrical grid on the Island of Vis. It
may agree to pay a part of the cost of
the transformer needed for electricity
production by the wind turbines. The
installation should cost a total of 6.5
million euros. This project is part of the
second phase of the Croatian Program-
me for Use of Wind Power (Enwind)

hydroelectric power stations and Viry,
a French turbine manufacturer. The tur-
bine was dismantled for a complete
overhaul. It has a cast iron wheel with
40 cast iron rotor blades screwed on to
it. It has a diameter of 2.80 m. The wa-
ter head height in Rotselaar     is 2.20
m and the maximum flow through the
turbine is 5 m3/second. In the begin-
ning, farmers were surprised by the hi-
gher level of water. A new fish passage
had to be built by the authorities. Eco-
watt, the Flemish region of Belgium,
the province and the municipality all
co-financed the project which amoun-
ted to a total of 188 400 euros.

First 
wind turbines 

in Croatia
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A COMPLETELY 
AUTOMATIC PLANT

In 1990, Ecowatt, a Belgian
company specialized in
small hydroelectric plants,
purchased a water mill 
and its accompanying dam
located at Hoegaarden 
near Tirlemont (southeast 
of Louvain) in Belgium on
the Grote Gete River. 
The oldest traces of the 
mill go all the way back 
to 1249. Even quite recently,
it was used to deviate  
water which was then 
pumped to wash beets at
the Grand Pont Sugar 
Factory and Refinery. 
In 1996, a new turbine 
was installed with   
0.03 MW capacity. It now
supplies approximately 
138 MWh per year. 
Completely automated, 
it can be remotely 
controlled and monitored.

*



and will serve as a pilot project for fu-
ture wind turbine installations.

A NEW ENERGY POLICY

Enwind was launched in 1997, at the
same time as nine other programmes
to give form to the new Croatian ener-
gy policy. These programmes also
concern other renewable energies (so-
lar, small hydraulic, biomass and geo-
thermal), as well as intensification of
the use of natural gas, energy efficien-
cy, energy networks, cogeneration,
waste recuperation, etc.
The primary purpose of the wind po-
wer programme is to estimate the
country’s wind potential and to offer
measures and organization to establish
conditions for an effective and profi-
table use of wind. Enwind also in-
cludes a part dealing with promotion of
wind power technology and its applica-
tions. A board formed by 92 represen-

tatives of the different ministries (Eco-
nomy, Foreign Affairs, Construction,
Science and Technology, Development
and Reconstruction) and the environ-
mental protection administration, the
meteorological and hydrological de-
partments, and the HEP (National Elec-
tricity Company) is supervising
programme fulfillment.In a first period,

a map of zones to be excluded was
drawn up. It lists national parks, pro-
tected ecosystems, areas of artistic or
cultural value, cities, rivers and lakes,
zones reserved for village expansion,
tourist or leisure activity sites, airports,
military zones, etc. The second phase
is determination of the sectors where
wind power could be developed, taking
into consideration occupation of land
and environmental protection. Eighty-
nine macro-zones were selected in this
way. 

MINIMUM 5.5 M/S WIND

A wind simulation programme (Wasp)
calculated that average annual wind
speed on these sites is between 3 and
8 m/s (at 25 m above the ground). Only
zones with a minimum wind speed of
5.5 m/s, i.e. 29, were finally chosen,
and were then classified according to
their value. The best sites are found on
the southwest coast of Croatia, between
Dubrovnik and Split, and on the neigh-
bouring islands.
Criteria other than wind speed were ta-
ken into account, such as grid proximi-
ty, existence of roads, number of wind
turbines possible on the site, type of ter-
rain, distance of ornithological protec-
tion zones, and position and distance to
inhabited areas. A computerized simu-
lation calculated that 200 to 400 MW ca-
pacity could be installed in the 29
macro-zones, corresponding to an an-
nual production of 400 to 800 GWh.
However, according to the Institute of
Energy, these estimations must be fine-
tuned during the second phase of the
Enwind programme. In the future, prio-
rity shall be given to new wind measu-
rement stations and more detailed
analysis of each macro-zone.
The Institute of Energy is going farther
Moreover, and in addition to construc-

tion of the Vis wind
farm, complemen-
tary actions have
been proposed by
the Institute of Ener-
gy. They concern
development of a
framework for ratio-
nal use of wind po-
wer. This includes
using wind power
to supply water on
the different islands
and a combination
of wind and photo-
voltaic power on

Lastovo Island. Electricity distribution
systems will also be the object of a stu-
dy. Proposals shall be made with a view
to establishing a legislative context
and providing incentive measures.
Towns and villages, companies and in-
ternational subsidies and assistance
shall all   be mobilized for wind power
development.
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Eight machines of 750 kW capacity each are going 
to be installed on the Stupisce peninsula 
in the southwestern part of the Island of Vis.
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European Commission news

Energy at the EC DGXVII (Energy). Four decla-
rations were already signed in early October:
two came from Spain and another two origi-
nated in Sweden.

Two partnerships in Seville

In Spain, the two partnerships are taking place
in the town of Seville. The first one was signed
with Abengoa, a private company specialised
in applied engineering. Abengoa declared its
willingness to contribute to the implementa-
tion of the Campaign for Take-Off by way of
four programmes or actions: 60 MW of solar
thermoelectric, 300 MW of wind turbines,
70 MW of biomass and 180 000 tons of bio-
fuels (bioethanol).
The second Spanish partnership involves two
structures. First, the Junta of Andalusia (regio-
nal government) through the Consejeria de
Trabajo e Industria (Industry and Job Force
Council) of the Direccion General de Industria,
Energia y Minas, and second, Sodean, Socie-
dad para el desarollo energetico de Andalucia
(Company for Andalusia Energy Develop-
ment). They are willing to contribute to the im-
plementation of the Campaign by way of the
Prosol programme. Prosol promotes renewable
energy by subsidizing interest rates more than
final installation costs, financing procedures
(agreements with banks), promoting technical
standards and quality control of RE installa-
tions, controlling local installers (quality and
responsibility) and organizing training courses
for them, contacting the press, radio and TV
for programme coverage, monitoring, opening
an internet access, and planning remote
control of installations by installers through

T he “Renewable energy partnership” is a
key tool of the Campaign for Take-Off,
which was officially launched by the

Commission at the Sustain Conferences in Am-
sterdam (25-27 May 1999). Remember that
the Campaign will run for a period of five
years (1999-2003) and was set up to comple-
te the objective of covering 12% of European
energy consumption by renewables in 2010
(White Paper).
The Renewable Energy Sources working group
drew up a paper setting out the next steps to
launch this partnership and describing the role
and involvement of member state pro-
grammes in the Campaign. Joining this part-
nership would require strong commitment and
a substantial contribution to the Campaign
objectives. This would proceed via a declara-
tion. Depending on the nature of the partner,
contributions could take the form of invest-
ment or promotional programmes in the sec-
tors forming part of the campaign, or other
measures aimed at raising industry, investor
and public interest, and increasing market pe-
netration of Renewable Energy Sources (RES).
The partnership is open to public or private
structures over all of the entire campaign per-
iod. However, some eligibility criteria have
been developed in the form of guidelines, and
criteria fulfilment will be verified. 
Relevant partners will be able to use the logo
of the Campaign for Take-Off and their activi-
ties may be included in other related promo-
tional activities, such as awards, catalogues,
advertising activities, etc. A hundred possible
partners are closely in touch with Mariangels
Pérez-Latorre, head of the section of Rene-
wable Energy Sources and Rational Use of

The Renewable
energy 
partnership 
is under way 

Campaign forTake-Off

F o u r  R e n e w a b l e  e n e r g y  o r g a n i s a t i o n s  h a v e  a l r e a d y  
s i g n e d  a  p a r t n e r s h i p  d e c l a r a t i o n  w i t h i n  t h e  f r a m e w o r k  o f
t h e  E u r o p e a n  C a m p a i g n  f o r  Ta k e - O f f .  A n d a l u s i a  a n d  
S e v i l l e  i n  S p a i n ,  a n d  M a l m ö  a n d  V ä x j ö  i n  S w e d e n  w e r e  
t h e  f i r s t  t o  g e t  i n v o l v e d  i n t o  s u c h  v o l u n t a r y  R E S  p o l i t i c s .  
O n e  h u n d r e d  p a r t n e r s h i p s  a r e  t o  b e  s i g n e d .
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the internet network, etc. Two Swedish cities
aiming at 100% RES supply. In Sweden, two
cities are involved in the Renewable energy
partnership: Malmö and Växjö. In Malmö, se-
veral programmes are being set up in this fra-
mework. The local council is applying for
a nomination under the “100 communities pro-
gramme” for a new residential and office area,
formally occupied by the city’s western port,
to be inaugurated in May 2001. The European
Housing Exhibition (Bo01), presenting world-
wide ecological sustainable information, will
be held in this area. The Bo01 will include real
buildings designed to continue being used
after  the show. 
The area will be supplied with 100% locally
produced energy from renewables including
cool and heat storage. The project provides
the opportunity to try out new technologies,
new forms of energy services, and advanced
techniques for measuring and controlling ener-
gy consumption. Five structures have signed
the partnership: the City of Malmö, Svenska
Boprojekt, organizers of the European Housing
Exhibition, the University of Lund, the Sydkraft
Group, an energy company, and the Swedish
Energy Administration. The City of Växjö is
also willing to be part of the “100 communi-
ties programme”. It aims at a 100% locally pro-
duced RES supply for the town, according to
the Växjö plan for a fossil fuel free city. It com-
mits itself to take action to cut CO2 emissions
in half per capita over the period of 1993 to
2010. The partnership was signed by three
people from the City, one from Bioenergy
Group, a group of companies involved in bioe-
nergy, a professor belonging to the Bioenergy
Research Group of Växjö University and the
president of Energy Agency for Southeast
Sweden.
These four partners are only the first of a long
list currently being established. We will keep
you informed about new signatures in the next
issues of Renewable Energy Journal. But we
can already tell you that to stimulate the in-
volved actors, a competition will be organized
every two years to select the most outstanding
actions accomplished.

>>> Contact: DGXVII Energy, 
tel.: +32 2 295 03 69, fax: +32 2 295 58 52.

IMPLANTING 200 000 M2

OF SOLAR COLLECTORS 
IN WALLONIA
S o l a r  2 0 1 0 i s  a n  e x a m p l e  o f  
w h a t  t h e  A l t e n e r  I I  p r o g r a m  c a n
h e l p  s u p p o r t .  S o l a r  2 0 1 0  a i m s  
a t  f a c i l i t a t i n g  t h e  i n s t a l l a t i o n  
o f  2 0 0  0 0 0  m 2 o f  t h e r m a l  s o l a r
e n e r g y  i n  W a l l o n i a  a n d  
2 0  0 0 0  m 2 i n  L u x e m b o u r g .

Three WWalloon ppartners -- IInstitut WWallon,
Apere, FFondation UUniversitaire LLuxem-

bourgeoise -- aand tthe LLuxembourg EEnergy
Agency aare wworking ttogether oon aa pproject
to ppromote tthermal ssolar eenergy. TThe ffirst
meeting oof tthe wwork ggroup sshould ttake ppla-
ce iin NNovember aand aa llarger ggathering oof
people iinvolved iin tthe pproject iis eexpected
to bbe hheld iin MMarch 22000. 
This pproject, ssupported bby tthe AAltener III
program ((1998), tthe WWallonian rregion aand
the LLuxembourg ggovernment, iis ppart oof aa
twelve yyear pplan oof aaction aaimed aat iinstal-
ling 2200 0000 mm2 of ssolar ccollectors iin
Wallonia aand 220 0000 mm2 in LLuxembourg bby
the yyear 22010. TThe oobjective oof tthe
so-called SSolar 22010 pprogram iis tto ccreate
favourable cconditions ffor ddevelopment oof
the ssolar ccollector mmarket. TThe pprogram iis
beginning iits ffirst pphase.
First, tthe ppolicies aand sstrategies ffor tthermal
solar eenergy iimplemented iin oother EEuropean
countries, ii.e. iin tthe NNetherlands, AAustria,
Germany aand FFrance, wwill bbe aanalyzed.
From tthis aanalysis aand ffrom  cconsultation oof
market aactors, rrecommendations ffor ppolicies
and oother mmeasures wwill bbe eestablished ffor
decision-makers. TTown pplanning llegislation
in WWallonia aand LLuxembourg wwill bbe sscruti-
nized ffrom tthe pperspective oof ssolar ccollec-
tors iinstallation. FFrom tthis aanalysis, aa
vademecum wwill bbe ppublished. TThis ddocu-
ment iis iintended ffor ttown pplanning oofficials
in oorder tto eexplain tthe sspecific ccharacteris-
tics oof ssolar ccollectors aand hhow tthey ccan bbe
properly iintegrated iinto aarchitectural ddesign
while rrespecting rregulations aand sstrategies.
Good ppractice gguidelines wwill bbe ddrawn uup
for iinstallers, ttechnical cconsultants, mmanu-
facturers aand ssystem mmanagers. AAn eextensi-
ve mmarket sstudy wwill llook iinto tthe eexisting
potential kknow-how aand ooffer oof eequipe-
ment iin BBelgium, LLuxembourg aand NNorthern
Europe. AA ddatabase wwill bbe sset uup tto ccreate
a pprofessionnal aaddress bbook aand ““yellow
pages” ffor tthe ggeneral ppublic.

10 000 SOLAR SYSTEMS PER YEAR
The pprogram pplans aa tthermal ssolar eenergy
promotion ccampaign ggeared aat cconsumers
and mmarket aactors. IIt wwill iinclude aan uupda-
teable bbrochure aand aa wweb ssite aaimed aat
a wwider ppublic. IIt wwill ggive ggeneral iinforma-
tion oon ttechnical, ffinancial aand eenvironmen-
tal aaspects oof ssolar ccollectors iillustrated

EIGHT 
TARGETS

The Campaign for

Take-Off will run

for 5 years (1999-

2003) and will act

as a catalyst for the

development of key

Renewable energy

source sectors, sen-

ding clear signals

for greater use of

renewable energy

sources and encou-

raging investment.

The objectives are:

> 1 000 000 

PV systems,

> 15 million m2

solar collectors,

> 10 000 MW 

of wind turbine 

generators,

> 10 000 MWth

of combined heat

and power bio-

mass installations,

> 1 000 000

dwellings heated

by biomass,

> 1 000 MW of

biogas installa-

tions,

> 5 million tons

of liquid biofuels,

> 100 communi-

ties with goal of

100% renewable

energy sources

supply.

>>
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with ccase sstudies.
Finally, ttraining 
sessions ffor iinstallers
and aarchitects wwill bbe
set uup tto hhelp eensure
solar iinstallation 
quality. TThe SSolar 22010
program iis eexpected tto 
generate tthe iinstalla-
tion oof 110 0000 ssolar
systems pper yyear. TThis
figure ccorresponds tto
1% oof tthe nnumber oof
existing hhouses aand
to oone hhalf oof nnew
housing bbeing eequip-
ped eevery yyear. 
The 2220 0000 mm2 of sso-
lar ppanels wwill pproduce
110 mmillion kkWh ((heat)
per yyear. AAfter 22010,
the iinstallation rrate
should bbe mmaintained
at tthis ssame llevel.

>>

European Commission news
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A
ccording to the assessment of the programme from 1995 to

1998, the European Thermie programme has contributed to re-

ducing European Union energy intensity by 2%. From 1995

to 1998, the Thermie programme backed 500 demonstration

projects and 715 associated measures (studies, workshops, pu-

blications, etc.). This corresponds to total assistance of 525.6

million euros, including 110 million euros for the year 1998 alone. It should be

remembered that the Thermie programme supports actions of demonstration, dis-

semination and market development for clean and efficient energy technologies.

The purpose of Thermie is to facilitate the passage from research phase (suppor-

ted in the scope of the Joule/DG XII programme) to market stage.

Industry is consuming its energy better. The 1998 call for proposals gave priority

to industrial groups and to networks, in particular via that of Opet (organizations

for the promotion of energy technologies). The General Administration for Ener-

gy (DG XVII) of the European Commission which is responsible for the Thermie

programme, also endeavored to improve its administrative functioning and inten-

sify communication to the outside. 

Is it possible to measure the impact of a programme such as Thermie on the

environment to which it contributes its support ? Even though, for example, in-

dustry remains the biggest consumer of energy with 35% of primary energy

demand, the new technologies have, nevertheless, contributed to more efficient

use of energy resources, according to the DGXVII in its report on the programme

from 1995 to 1998. Energy intensity - the ratio of energy consumption on gross

domestic product - dropped by 1.4% per year from 1975 to 1995 in the European

Union, and will have dropped by 2% more recently. 

In the field of renewable energies, Thermie has probably favored, by its support,

the halving of photovoltaic solar cost between 1994 and 1998. The programme

has contributed to increasing yield and efficiency in terms of wind power.  Concer-

ning rational use of energies, it seems that more and more often, “economical”

equipments are now arriving at the same price levels as other standard equip-

ment. This is the case in the building industry.

EVALUATION OF THE THERMIE PROGRAMME 
FROM 1995 TO 1998

*



T he 1998 Altener cal l for proposals en-
countered a remarkable echo, resul-

t ing in a total of 600 proposals. Among
these, 203 projects were accepted f irs t
according to their quality. All proposals
were evaluated by representatives from
DGXVII and two external exper ts. Only
projects classif ied as “excellent”, “very
good” and “good” were shor t- l is ted.
Among proposals considered as excel-
lent, some involve networking such as
Ci ty RES network (France) .  Others
concern education and training such as
the European Master Degree in Rene-
wable Energy (Belgium) or the develop-
ment of  informat ion,  t ra in ing and
demonstration structure in the technolo-
gical park of Lavrion (Greece). Some of
the proposals are s trongly l inked to the
take-of f campaign of the European Com-
munity White Paper for Renewable Ener-
gies. For instance, there are the projects
ca l led “ Implement the campaign for
take-of f, “Business plan” (Great Britain)
or “Towards 100% renewable energy on
small is lands” (Denmark).
In the sector of targeted market penetra-
tion activities, one project was presented
by Denmark -»Solar business opportunities»-,
and another by Greece -»Integrated regio-
nal action plan for the development and
exploitation of Euboea’s small hydropower
potential». Proposals submitted in the mo-
nitoring field were scarce even though

ALTENER 1998
>203 PROPOSALS 
RANKED FROM “GOOD” 
TO “EXCELLENT”

The French city of Besançon 
was one of the outstanding 
proposals which were granted 
support for involving networking.
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they are considered a priority by the Eu-
ropean Commission. Beacuse of this ,
77% of proposals related to this f ield
were granted.

GREAT BRITAIN SCORES FIRST

Looking more closely at these f ields, it
can be seen that the largest number of
projects proposed for suppor t concerns
dissemination of knowledge at local, re-
gional or national levels (43 projects),
fol lowed by local and regional plans
(35) ,  and coord inat ion of  networks -
agores (32). One third of the selected
projects dealt with more than one form
of renewable energy. Biomass was a prio-
r ity (29% of the selected proposals)
among the dif ferent sectors. The buil -
ding sector attracted the most projects
(12%) in the three solar energy sectors.
Three selected proposals deal with poli-
cies and schemes for promoting electrici-
ty generated by renewable energies in a
deregulated European electricity market.
Regarding the number of projects per
member state on the main list, the largest
number of selected projects was submit-
ted by Great Britain (30 projects), followed
by Germany (26), Spain (24), Greece (21)
and France (18). A significative number of >>



principle of subsidiarity, of not taking the real
dynamics of renewable energies in Europe
today into account (sectors drawn by purcha-
se prices and not by calls for propositions) and
of excluding big hydraulic plants from its sco-
pe of action. On this last point, the utility com-
panies threatened not to renew the large dams
if they were excluded from the Directive. In
light of this sector’s share in the production of
renewable energy source electricity (approxi-
mately 12% of total electricity production in
the European Union in 1998), and in view of
Community commitments in terms of green-
house gas reduction, it can be supposed that
this argument must have weighed heavily in
the balance. 

MORE FREEDOM 
FOR THE MEMBER STATES

People have calmed down since then. The
Council of Energy ministers which took place
on May 11th in Luxembourg contributed great-
ly to this. The ministers requested that the
Commission prepare a new directive before
the end of the year. In this way, Christos Pa-
poutsis committed himself to present a draft
project at the end of September (not commu-
nicated as yet), the date on which he will be
replaced by the new Energy Commissioner,
Mrs. Loyola de Palacio. 
This directive should leave the States free to
choose the renewable energy support mecha-
nisms that they judge to be most appropriate,
with or without displayed quotas, but while
keeping in mind the White Book objective
(12% in 2010) and in trying to favor mecha-
nisms compatible with trade between coun-
tries. In particular, this signifies the
establishment of institutions capable of sup-
porting development of green certificates and
the disappearance of subsidies that will distort
competition.

THE EUROPEAN 
DIRECTIVE IS BACK ON
THE TRACKS AGAIN

European Commission news

at the start of this year, a wor-
king document was published
on the future European Directi-
ve for renewable energy source
access to the electricity grid.
This document was a non offi-
cial one. In substance, it requi-

red that each member country reach a “green”
electricity quota in its global electricity
consumption (a 5% share of internal electrici-
ty consumption) in the year 2005 by means of
market mechanisms (with calls for proposals
being preferred to purchase prices). 
The underlying idea was not only to guarantee
renewable energies a prime position in a libe-
ralized electricity context (as the Kyoto Sum-
mit would have it), but also to ensure their
competitiveness and prevent commercial dum-
ping between member countries. We know
what happened then. There was a general out-
cry and the Commission disowned the docu-
ment. It was reproached for violating the
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Following a first working 
document issued at the 
beginning of the year and 
largely amended by the 
different European actors of 
the renewable energy sector,
the Commission should soon
be publishing a new text 
presenting a draft project 
of the European Directive.
Here are some explanations.

proposals from inter-
national associations
and organisations
were among the best
projects as well.

A NECESSARY MOVE 

TOWARDS BIGGER 

PROJECTS

In the future, the
DGXVII would prefer
fewer, larger projects
with greater impact,
rather than a profile-
ration of smaller 
projects. This would
ensure ef f icient ma-
nagement and control
of the Altener pro-
gram. In the 1998
call for proposals,
more than half 
require suppor t of
less than 108 000 
euros, 38% need
grants of between
108 000 and 
216 000 euros for
execution, and only
9% would have to
be suppor ted 
with more than 
216 000 euros. 
The next call for 
proposals will close
at the end of 
November.
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*

*


