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A Japanese girl in traditional costume and a hot air
balloon mark the entry into force of the Kyoto Protocol

Anyone monitoring the international
media over the past twelve months could
be in little doubt that the issue of climate
change continues to move up the political
and public agenda. Scarcely a week goes
by without a new study revealing that gla-
ciers in Antarctica are sliding into the sea
or that wildlife from temperate zones is
gravitating towards the Arctic.

Although sceptics still hover on the
fringes, few analysts now seriously chal-
lenge that this global environmental phe-
nomenon is happening. Recent scientific
reports confirm that it is occurring at an
even faster rate than had previously been
envisaged. According to the Millennium
Ecosystem Assessment, endorsed by the
United Nations and over 1,000 scientists
from 95 countries, climate change is set
to take over from habitat change and
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Climate Change:

The Impetus Behind Wind

With the Kyoto Protocol now officially ratified, and the effects of climate

change being experienced around the world, Wind Directions looks at the

current agenda on an issue which, according to EU Environment

Commissioner Stavros Dimas, “is a threat not only to the environment,

but also to our economies, and in the end our security."

over-exploitation as the single biggest
global cause of ecosystem disruption.

Disagreements continue, however, about
what action should be taken in response.
These mostly revolve around conflicts
between economic and environmental
objectives, around the nature and equity
of international participation, and around
the menu of technological and policy
options available. For wind energy these
debates are fundamental for the future
development of the industry.

The greatest environmental
threat

The science of climate change makes
depressing if compulsive reading. Over
the 20th century the average tempera-
ture of the world had already risen by

Fossil fuel and flooding - cause 'an;#iffect of climate change

about 0.6°C. By the end of the present
century it is expected to have increased
again by up to 5.8°C. Globally, the ten
warmest years on record have all
occurred since 1991. The result has not
just been a warmer climate but a series
of catastrophic environmental impacts,
from the melting of the polar ice caps to
volatile weather patterns to multiple
threats to global fauna and flora on an
unprecedented scale (see box “Climate
Change — Cause and Effects”).

The overwhelming scientific consensus
now is that the cause of climate change
is the increasing emission of green-
house gases into the atmosphere from
human activity. Greenhouse gas con-
centrations are currently higher than at
any time in the past 450,000 years,
and projected to keep rising.
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Responsibility lies with a range of human
activities, from the burning of fossil fuels
to deforestation, all contributing to an
increase in gas emissions, with the
largest proportion coming from carbon
dioxide. Within the European Union, CO,
accounted in the year 2000 for over 80%
of greenhouse gas emissions.

Most analyses of the phenomenon agree
that if its worst side-effects are to be avoid-
ed, then the rise in average global surface
temperature must be kept to below 2°C.
Above that level, according to one recent
report (1), the risks to human societies and
ecosystems grow significantly, with the
potential for substantial agricultural losses,
greatly increased numbers of people expe-
riencing water shortages and widespread
health impacts. The world’s coral reefs and
the Amazon rainforest could also suffer irre-
versible damage.

Quite apart from the environmental
effects, the economic damage resulting

from climate change is expected to be
enormous. A report presented to the
Organisation for Economic Cooperation
and Development (OECD) this April (2), for
instance, estimated that delaying serious
efforts to abate greenhouse gases by 20
years could cost the global economy more
than €17.7 billion annually.

So if climate change is one of the greatest
environmental, economic and social
threats facing the planet and likely to be
the dominant environmental issue of the
21st century, what has been the response
of the international community?

Kyoto ratified

At its heart has been the United Nations
Framework Convention on Climate Change
(UNFCCC), the international treaty whose
most concrete outcome was the 1997
Kyoto Protocol. This legally binding agree-
ment was the first time that the industri-
alised nations of the world, responsible
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for the majority of greenhouse gas emis-
sions, had collectively agreed to reduce
them. The target is for an average of a
5.2% reduction from their 1990 levels dur-
ing the period 2008-2012.

It eventually took until February of this year
for the Kyoto Protocol to reach its critical
mass of ratification by at least 55% of the
industrialised nations and accounting for at
least 55% of global carbon emissions. But
whilst Kyoto has finally entered into force,
the European Union - itself responsible for
almost a quarter of the industrialised coun-
tries’ emissions - had already been working
towards its own target for an 8% reduction
in greenhouse gas levels by 2008-12.
Individual targets were set in 1998 for each
of the 15 original member states (see chart
page 18). Eight of the accession countries
joining in 2004 have also now been given
targets ranging from a 6% to 8% reduction.

In pursuit of these targets a series of
policies and measures have been intro-

Wind power still has some ground to make up if it is to benefit fully from the project-based “flexible mechanisms” established
under the Kyoto Protocol. This is despite the large potential for increased use of the global wind resource and the rapid
growth in electricity demand in many host countries.

The two project-based mechanisms are the Clean Development Mechanism (CDM) and Joint Implementation (JI). Both allow
industrialised countries to offset their domestic emissions of greenhouse gases through mitigation activities undertaken in
another country. They also provide flexibility as to where these mitigation activities can take place and which gases, not just
carbon dioxide, are involved. Apart from the benefits to both the host nation and the industrialised state, the underlying
attraction of these mechanisms is that they help the latter to achieve their commitments more cost-effectively.

CDM projects involve investment by an industrialised country in a developing country, whilst JI projects involve transactions
between industrialised countries. Credits are generated on the basis of the greenhouse gas emissions avoided. All projects have
to show that the reductions they generate are in addition to any that would occur in the absence of the certified activity.

Although work on preparing the ground rules for these mechanisms has been ongoing for some time, and a number of proj-
ects have been initiated, the first CDM project was not officially registered until November 2004.

According to an analysis by the Organisation for Economic Co-operation and Development (OECD)*, 800 MW of wind capac-
ity has been developed under the mechanisms so far. This has involved plans for 21 separate wind farms.

One problem identified by the OECD report is that larger scale projects involving the capture of other greenhouse gases, for
example reducing nitrous oxide emissions from industrial processes, are being preferred for cost reasons over carbon diox-
ide-saving renewables. Whilst the number of wind projects appears relatively high, OECD estimates they account for only
2.9% of the emissions credits generated to date.

The report says that clarification of the way in which the CDM and JI operate should reduce the costs and risks associated
with the mechanisms, resulting in an increased take-up of renewables projects, including wind.

* “Can the Kyoto Protocol’s flexibility mechanisms help increase the use of wind energy?”, Jane Ellis, OECD, presentation at 2004 EWEC.
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duced by the EU, the most recent of which
has been the emissions trading scheme
which came into effect at the beginning of
2005 (see “Emissions Trading and Wind
Power — EWEA’s View”). Other existing policies
and measures include improvements in the
energy efficiency of large industrial installa-
tions and buildings, the promotion of energy
efficient appliances, encouraging the use of
biofuels in transport, reducing the emissions
from new passenger cars, the promotion of
combined heat and power, the recovery of
methane from landfill sites, and the promo-
tion of electricity from renewable energy.

How successful have these policies been?
According to the most recent analysis by the
European Environment Agency (3), at the end
of 2002 the EU-15 had reduced the overall
level of greenhouse gases to 2.9% below their
1990 level - just over a third of the way
towards the Kyoto target. Emissions had fall-
en across most sectors, including energy sup-
ply, but not for transport, where they had
increased by nearly 22%.

Looking forward, however, the EEA projects
that existing national policies and measures
will not be sufficient for the EU-15 to reach
their combined 2010 goal. Only if additional
domestic measures currently planned by the
member states are taken into account could
an emissions reduction of 7.7% be achieved.
This would depend on six countries — Finland,
France, Greece, Ireland, Sweden and the UK —
cutting their emissions by more than is
required to meet their national targets, an out-
come which the EEA says “cannot be taken
for granted”. If the plans by a number of mem-
ber states to use credits achieved through the
Kyoto Protocol’s flexible mechanisms (see
box “Wind Energy and the Kyoto
Mechanisms”) are also taken into account,
then the reduction level would reach 8.8%.
That would be above the EU’s Kyoto obligation
for 2010.

Wind power’s contribution

The EEA report states that “the largest emis-
sion savings for the EU-15 are projected to be
from renewable energy policies, followed by the
landfill directive”. However, with the share of
renewables within the EU’s electricity con-
sumption having increased from 13.4% to just
13.6% between 1990 and 2002, it is consid-
ered unlikely that the target for 22% by 2010,
as laid down in the 2001 Renewables
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Directive, will be met. “Large increases in renewable energy are therefore required,”
the Agency concludes.

There is no doubt that wind power can make a substantial contribution to the EU’s
emission reduction targets. According to EWEA calculations (4), wind is forecast to
meet 30% of the Union’s Kyoto obligation by 2010. This is based on the assump-
tion that one terawatt hour (TWh) of electricity produced by wind power will save
0.65 million tonnes of Co, in 2010, and that installed capacity increases from 34
GW by the end of 2004 to 75 GW in 2010.

But wind is not the only option on the table. According to the latest European
Commission report (5), fifteen technology choices could each make a similar con-
tribution to reducing carbon dioxide emissions. As well as wind power and other
renewables, the list includes forest management, storage of carbon and nuclear fis-
sion. Quite apart from this report, nuclear power, hydrogen, carbon sequestration,
clean coal and energy efficiency have all recently risen up the league table of pro-
posed climate change solutions.
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Under threat: polar bears could lose their habitat
if the ice caps continue to melt.
E N

Sea level rise and agricultural changes due to climate change are esti-
mated to result in 150 million environmental refugees by 2050.

Flood zone refugees in India alone could range between 20 and 60 million.

17% of Bangladesh could be permanently lost to sea level rise coupled
with land subsidence.

Egypt would lose between 12 -15 % of its arable land.

50 million people globally could be displaced due to climate change-
induced famine.

Source: Myers, N., “Environmental refugees in a globally warmed world” quoted by R K
Pachauri, Director General, TERI and Chairman, IPCC at Scientific Symposium on Stabilisation
of Greenhouse Gases, Exeter University, Feb 2005.




Devastation after Hurricaheggiiariey it the United Sfat -
2004: extreme weather, ,,l/ill become more common
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Climate change is a direct result of the increasing greenhouse effect. This is the
process by which concentrations of gases, including carbon dioxide, methane,
nitrous oxide and CFCs, help trap the heat of the sun’s rays within the earth’s
atmosphere. Recent and predicted effects of climate change, depending on the
level of global temperature increase, include:

Sea level rise: Rising sea levels will cause flooding, land erosion and the loss of
flat coastal regions. In the EU, an estimated 68 million people will be
affected. In areas like the Maldives and Bangladesh, the loss of low-lying
areas will result in mass migration.

Agriculture: Although EU agricultural yields could increase with up to a 2°C aver-
age temperature rise, above that level they will decline. Bad harvests
could become more common due to more extreme weather events, as
well as pests and diseases.

Health - heat stress: More than 20,000 additional deaths attributable to heat
occurred in western and southern Europe in summer 2003. Heat waves
are projected to become more frequent and more intense. Globally, an
average temperature rise of 1.2°C will cause an increase in premature
mortality of several hundred thousands, not including heat waves.

Health - infectious diseases: A 2°C increase could result in 210 million more
people being at risk of malaria.

Ecosystems: Protected areas of global importance are likely to suffer severe loss-
es of both area and species. Arctic wildlife will be harmed. Coral reefs will
suffer increased bleaching.

Water: Above a 2-2.5°C increase, up to 3 billion people will be at risk of water
stress.

Floods: With a 1.4 °C increase, coastal floods will place 10 million more people
at risk; 3.2 °C would place 80 million under threat.

Extreme weather: Cold spells, heat waves, drought, floods, storms and tropical
cyclones are all likely to increase. The annual number of disastrous weath-
er related events doubled in Europe over the 1990s. Economic losses
from such events have increased from $5 billion to $11 billion in the last
20 years.

Source: “Winning the Battle Against Global Climate Change”,
European Commission, Feb 2005.
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Beyond Kyoto

Whilst debate continues about whether the
current EU goals can be achieved, attention
has now turned to what will happen at the end
of the present 2008-2012 target period,
already fast approaching. EU Environment
Commissioner Stavros Dimas told an audi-
ence in Washington DC last month that post-
2012 policy was “certainly the most burning
issue in the current climate change debate”.

In its latest strategy paper, “Winning the
Battle Against Global Climate Change”, pub-
lished in February (5), the European
Commission deliberately avoids recommend-
ing any specific target for EU greenhouse gas
reductions after 2012. Instead it argues for a
“participatory” approach which would encour-
age nations, such as the US, and developing
countries, not so far included in the Kyoto
process, to take part in international action to
reduce emissions.

The Commission’s specific recommendation
is for the establishment of a “G7” type group
of leading nations, whose members would
include the EU, US, Canada, Russia, Japan,
China and India - together responsible for
about 75% of global greenhouse gas emis-
sions - as a forum for future action. This would
hopefully feed in to the ongoing UNFCC nego-
tiations. For the EU to set a new unilateral tar-
get for the post-2012 period would send the
wrong message to this putative group, it
argues.

Importantly, the report concludes that on the
economics of climate change mitigation
measures, the benefits clearly outweigh the
costs involved in carrying them out.

In early March, however, the EU’s
Environment Ministers, called for all indus-
trialised nations to look for much deeper
cuts in emissions during the post-2012 peri-
od. Proposing specific ongoing targets, the
ministers recommended that “reduction
pathways... in the order of 15-30% by 2020
and 60-80% by 2050 should be consid-
ered”. Justifying these new tougher targets,
Denmark’s Environment Minister Connie
Hedegaard said that it was up to the EU to
take a leading position on climate change.
“There’s no doubt that the industrialised
countries, the rich part of the world, still
have to lead with the biggest reductions
after 2012,” she said.
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When it came to the European Spring Council meeting later in the
month, the heads of government backed the Environment
Ministers (see Brussels Briefing, p. 12). Although they avoided
the more ambitious target for 2050, they did adopt the aim for a
15-30% cut by 2020. For the first time, they also backed the goal
that global temperatures should not be allowed to rise to more
than two degrees centigrade above pre-industrial levels.

COP-11 in Canada

The stage now moves to the next meeting of the UNFCC negotia-
tions, the 11th COP (Conference of the Parties), scheduled to
take place in Montreal, Canada this November. In advance of
this, post-Kyoto targets are due to be discussed during a seminar
of international government experts and a week of negotiations
to be held in Bonn in May.

The International Climate Change Taskforce, a group set up by
leading policy “think tanks” in the US, UK and Australia, recently
recommended that the G8 governments establish national renew-
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able portfolio standards to generate at least 25% of electricity
from renewable energy sources by 2025, with higher targets
needed for some countries.

UK Prime Minister Tony Blair has said that climate change will be
one of the principle issues to be discussed at the summit of G8
leaders in Britain this July and for the UK’s EU Presidency, which
occupies the second half of 2005. Whether that will include more
serious consideration of renewables as a means of limiting cli-
mate-induced damage remains to be seen.
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price of a CO, allowance equal the environ-
mental costs of producing electricity. That
does not mean that we should not proceed
with the scheme, but its limitations must be
recognised. The emissions trading scheme
is well designed for its main purpose of cap-
ping EU emissions. If we want to take the
internalisation of external costs seriously, a
completely different mechanism must be
applied. However, auctioning would make a
larger contribution towards internalising the
power sector’s external costs in accordance

with the Treaty’s environmental articles and
the polluter pays principle. It would be sim-
pler and avoid most of the potential market
distortions arising from Member States’
determining the level of free allocation
through National Allocation Plans,” says
Kjaer.

Benefit to renewables?

In EWEA's view, two major misconceptions
about the effects of the emissions trading

Emissions Trading — How It Works

for further allowances, or pay a penalty.

The EU Emissions Trading Scheme, which commenced operation on 1 January 2005, is
based on Directive 2003/87/EC. The scheme is aimed at reducing greenhouse gas emis-
sions within the 25 member states by a fixed amount, but at least cost to the partici-
pants. It consists of a pilot phase that runs from 2005-2007 and a second phase from
2008-2012, which is the first obligation period of the Kyoto Protocol.

The Directive is based on the EU’s Kyoto obligation to reduce, by 2010, the emission of
greenhouse gases by 8% compared to 1990, and covers 46% of EU emissions. Within the
Directive carbon dioxide caps on emissions from numerous industrial sectors, for exam-
ple electricity generation, are included in a European framework.

Large emitters of carbon dioxide are allocated emission allowances for free on the basis of
national allocation schemes. If they reduce the emissions to a level which is below the quan-
tity assigned to them, they can sell any surplus allowances to participants that do not fulfil
their obligation, or keep them for later use. One quota equals the right to emit one tonne of
CO, equivalents in a given period. If a plant exceeds its emissions allowance it has to trade

Currently, allowances are allocated for free to the polluters, such as fossil fuel based
power plants. Nuclear power plants and renewables are not allocated free allowances.
However, a country has the possibility to auction up to 5% of its allowance allocation.

GHG emissions
(base year = 100)

Greenhouse gas emission trends and projections for EU-23
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scheme have developed: that the
scheme places additional cost burdens
on power production from fossil fuel
plants and that emissions trading will
definitely benefit renewables.

EWEA argues that fossil fuel power
plants stand to gain enormous wind-
fall profits from the scheme. The rea-
son is that price-fixing in the electrici-
ty markets is based on the marginal
cost of production, i.e. the cost of the
last produced kWh. The cost of an
emission allowance will therefore
apply to the marginal unit of electrici-
ty that sets the price on the market,
raising the market price for all kWh
produced. Fossil power producers will
receive the higher price for each kWh
they produce, but the cost of buying
CO, emission allowances will only
apply to the very small share of total
kWh’s produced that are not allocated
for free.

The same argument has been made
by the International Federation of
Industrial Energy Consumers, which
estimates that in Germany alone, the
power sector will earn windfall profits
of €3.2 billion. The cost of the emis-
sions trading scheme should add
€0.25 per MWh to electricity at an
allowance price of €10. Due to the
nature of the price setting mecha-
nism and the lack of real competition
in the wholesale electricity market,
the cost will be €7 per MWh.

“The emissions trading scheme’s
effect on the relative competitiveness
between the various power technolo-
gies, specifically its relative effects
on renewables and non-renewables,
are not very well understood. In a
conventional power market charac-
terised by limited competition, as
pointed out in the Commission’s four
benchmarking reports, a conventional
power plant operator stands to gain
considerable windfall profits from the
EU emissions trading scheme.
Consumers have to pay a high price
for all the kWh they purchase,
although the extra production costs
for the power plant only apply to a
very small share of total power pro-
duced”, says Kjaer.



What is more, the higher electricity price is unlikely to have any significant short-
term effect for wind power plants and other renewables — at least in those markets
where payments to wind farm operators are decoupled from the power market. In
the longer term, as the quotas are tightened (and/or free allocation is replaced by
auctioning of allowances), wind power and other renewable energy sources could
benefit from a higher emissions allowance price and higher alternative abatement
costs.

“Emissions trading can — if designed correctly - be a splendid tool to reduce green-
house gas emissions but it does not serve the same purposes as policies to pro-
mote the development of renewable energy sources and policies aimed at fully
internalising external costs. In its current form, it is clear that the scheme benefits
conventional fuels rather than renewables. These impacts must be better under-
stood and communicated. But it is still early days and hopefully these concerns will
be addressed when deciding on a framework beyond the first compliance period,”

says Kjaer

Climate Change: The NGO View

Steve Sawyer,
Greenpeace International

Both the International Climate Change
Task Force convened by Tony Blair for
his G8 Presidency and now the
European Council have confirmed that
responsible climate policy means aim-
ing to keep global mean temperature
rise below 2°C. To do that requires
urgent action to achieve deep cuts in
emissions beyond the Kyoto Protocol’s
initial round for the period 2008-2012.
‘Negotiations about negotiations’ are
already underway informally, and the
Kyoto parties must get down to work
as soon as possible.

Greenpeace’s calculations show that
to keep the option of remaining below
2°C temperature rise means cuts in
industrialised country emissions of at
least 30% by 2020. But while that
might seem difficult, it pales in com-
parison with the task of both convinc-
ing and enabling the booming
economies in China and India to take
the urgent and necessary steps to
decarbonise their economies to the
point where they can talk about
absolute emissions caps and eventu-
ally, reductions - and to do this without
sacrificing the economic growth and
development their populations rightly
demand. Despite China’s booming eco-
nomic growth, for example, their GDP

per capita has only just passed
$1,000, an order of magnitude less
than in the industrialised west.

One part of both convincing and
enabling these countries to participate
in the task of saving the climate will be
to establish financial and technology
transfer mechanisms which will allow
the inevitably massive investment in
their energy sectors to be primarily in
renewable energies. Wind energy can
and should play a major role in that.

The fact is, the wind industry in both
China and India is growing rapidly, with
‘business as usual’ growth of around
30%. The challenge is to ensure that
this growth is faster than business as
usual. To do this we have to put our
money where our mouth is — to show
that for new power production and job
creation, wind is faster and better than
coal or nuclear. We now have the
opportunity to prove it on a very large
scale.

Stephan Singer,
Worldwide Fund for Nature

By agreeing that industrialised coun-
tries should reduce their greenhouse
gas emissions by up to 30% by 2020,
the EU’s leaders have set a new
benchmark for international efforts to
combat climate change. This sets the
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“Yote to Stop Climate Chaos” message projected
on the UK parliament building in London.

stage for global negotiations starting later
this year about how to reduce climate pollu-
tion in the longer term.

The leaders now need to follow up in their
own countries. If such reductions were imple-
mented across Europe, they would help the
EU combat climate change, increase the EU’s
energy security and create a lean and efficient
economy. According to a recent economic
assessment by the European Commission,
the benefits of additional action in the EU to
fight against climate change outweigh the per-
ceived costs, while the cost of non-action will
be much higher.

Key decisions to be made within Europe in the
next few months include an agreement on
stronger energy efficiency legislation, a deci-
sion to increase the share of renewable ener-
gy sources such as wind and biomass to 25%
by 2020, and a strengthening of the EU’s
Emissions Trading Scheme so that dirty coal
power plants are taken out of business.
These are all crucial to the battle against cli-
mate change.
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