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Reduced emissions of climate gases at the lowest cost require international cooperation in
order to ensure that the most cost-efficient measures are taken. A market for emission rights is
one way of achieving this. However, creating the right conditions for such a market to operate
requires an unambiguous definition of the product to be traded.

In this PM, the Swedish Power Association sketches out how such a product - Climate
Certificates - could be defined, and how a market for the resulting unambiguously defined
product could be operated internationally, in parallel with other markets for energy products.
Trade in climate certificates could become a concrete joint EU approach to achieving common
results within the field of climate policy.

The main features of the proposal are as follows:

• Full-value certificates for carbon dioxide-free electricity. Electricity producers would be
allowed to issue climate certificates for electricity produced without climate-affecting
emissions, e.g. in wind power plants. 1 kWh of electricity produced without emissions
would entitle the utility to issue a climate certificate for 1 kWh.

• Low CO2 emissions would entitle to certificates in proportion. Electricity from power
stations having low emissions, e.g. modern natural gas-fired plants, would entitle the utility
to issue certificates in proportion to how much lower their emissions were in comparison
with those from conventional coal-fired power stations. The number of certificates would
be reduced by an individual coefficient, related directly to the quantity of climate-affecting
emissions from the plant concerned.

• Initially, certificates would be traded within the European Union. They would be traded
and noted on markets in the various member countries. The certificates would not be
nationally restricted, but could be traded across borders.

• In the longer term, certificate trading could become global.

• Criteria for monitoring the certificates would be established by the EU. Exchanges would
be authorised by national authorities, in accordance with overall EU directives. These
authorised exchanges would act as certification bodies, checking that certificates had been
properly issued in accordance with a corresponding volume of electricity production.

• Electricity and certificates would be traded separately. Electricity and certificates could be
purchased from different suppliers. The electricity and the certificates could then be
bundled to produce a single product, 'climate-certified electricity'.

• Climate certificates could be traded between different forms of energy and different
markets. It should be possible to issue corresponding, freely exchangeable, climate
certificates for other emission-free forms of energy, such as bio motor fuels and other

7 < ft p biofuels, as well. This would encourage optimisation between different forms of energy.
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Motivation and development of the proposal

Introduction

The world's governments are largely in agreement on the need to take steps to reduce emissions
of climate-affecting gases. However, experience shows that there are substantial difficulties
and obstacles in the way of turning international agreements into concrete political actions in
individual countries. There is resistance to the application of national rules or the introduction
of internationally harmonised taxes and levies, which are the main policies that are primarily
available. This is particularly because, in many countries, it is difficult to show that the
proposed actions will result in any environmental improvements in the country. There is
therefore considerable interest in finding market-based international solutions that can support
the undertakings from the Rio and Kyoto conferences and yet which do not have the character
of taxes.

Intensive work is in progress, in the European Union and elsewhere, on establishing
mechanisms for encouraging the development of energy forms having low or no emissions, in
order to achieve the results agreed at the Kyoto conference for reduction of climate gases.

The Swedish Power Association has investigated various ways of trading emissions that could
operate on an open international market and which would provide incentives for cost-efficient
solutions. A system of 'green certificates'has been introduced in Holland, enabling electricity
suppliers to trade with each other in order to fulfil requirements in respect of a certain
proportion of 'green' electricity. The system has aroused considerable international interest, and
a number of variations on the theme are being discussed in Denmark, within the EU
Commission and in the USA. In the opinion of the Association, the actual idea of
unambiguously defined certificates that can be traded completely separately from the energy is
a promising starting point for creating a working system of international emissions
optimisation.

It should be noted, however, that the Green Certificates or Renewable Credits models that were
looked at are defined in somewhat different ways in order to allow for the differing
importances attached to various environmental aspects in the particular markets. In order to
create the right conditions for an internationally credible concept, the Swedish Power
Association has chosen to base its definition of certificates solely on the absence of emissions
of those climate gases that were defined in the Kyoto protocol. We are therefore also
launching a new concept, of ^Climate Certificates', so that the name itself immediately indicates
that the system is concentrated solely on climate-affecting emissions. Other environmental
parameters can be dealt with in other ways, with correspondingly greater or less need of
international coordination.

As the climate gases, and their relative damaging effects, are already defined in an international
agreement, there is a basis for a definition of the certificates. As the climate problem is global
in character, there is also a strong case for creating an internationally coordinated trading
mechanism, and preferably a world-wide one. Other environmental aspects, on the other hand,
tend to be more local or regional in their character and therefore justify only local or regional
trading of certificates.

In recent years, in parallel with the opening up of electricity markets, various forms of
environmentally declared 'green' electricity have been launched onto the market in many
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countries. All of them are aimed at employing market forces to effect a long-term redirection
of electricity production to more environmentally benign directions. The systems 'match'
customers who are willing to pay more for green electricity with companies having such
production facilities.

As electricity markets become more widely deregulated and integrated across national borders,
we can expect a greater variation in the marketing of electricity, with a higher element of
product differentiation and product profiling. Another result of deregulation is that a greater
number of electricity markets are being established in Europe. There is already a considerable
(and growing) quantity of electricity that is traded on the NordPool exchange in the Nordic
countries.

Environmentally labelled electricity is not at present traded on the NordPool exchange.
However, there are many factors that indicate that there is a growing market for such a product,
particularly in respect of demand as seen in a wider European perspective. There is also a very
strong public interest in such electricity today, as a result of international agreements etc., with
the aim of getting away from electricity production associated with excessive emissions of
greenhouse gases.

In this PM, the Swedish Power Association presents a draft of a system of international
'climate certificates', traded on a European market (and perhaps later on a global market) in
parallel with the normal trade in electricity. All electricity that fulfils specified standards in
respect of climate-affecting emissions can provide a basis for the issue of climate certificates.
As these certificates would be defined such that they were closely related and limited to
emissions of climate-affecting gases, they could be sufficiently standardised to serve as an
object of international trade.

Certification and trade

The basic principle is that climate certificates should be issued for electricity production not
having any climate-affecting emissions. 1 kWh of electricity produced without emissions
would entitle the producer to issue a certificate for 1 kWh.

Electricity from power stations having only low emissions, e.g. modern natural gas-fired power
stations, would provide a basis for the issue of certificates in proportion to how much lower
their emissions are in comparison with those from conventional coal-fired power production.
The number of certificates would be reduced by an individual coefficient for each particular
power plant, directly related to the quantity of climate-affecting emissions. On a world-wide
basis, it is still conventional coal-fired cold condensing power production that is the norm, and
so it is important to create incentives for any and every improvement over this base line.

In principle, the system would work by certified bodies (see below) inspecting each electricity
production plant individually and assigning it a climate coefficient between 0 and 1.
Production facilities without climate-affecting emissions, e.g. hydro power and wind power,
would receive a unity coefficient, which would mean that, for each unit of electricity that they
produce, they could also issue a certificate for the same amount. A conventional coal-fired
cold condensing power station, on the other hand, would be given a zero coefficient, which
would mean that such power production would not entitle to the issue of any certificates. All
power production plants having specific climate-affecting emissions in between these two
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extremes would be entitled to issue certificates for their production multiplied by their
particular coefficient, which would have been determined on the basis of their position on the
scale between the two extremes. This definition would therefore allow both for the character
of the fuel and the efficiency of the particular plant.

As the underlying intention is to create an open European market in these certificates, the
principles and methods of certification should be governed by an EU directive. Each
individual EU state would then incorporate the contents of the directive in its national
legislation, setting out regulations for trading and authorisation of markets, together with the
appointment of a national supervisory authority.

The Swedish Power Association is of the opinion that the most suitable trading arenas for these
certificates would be the present electricity trading exchanges, together with those which will
be established as the electricity markets open up. In countries not having electricity exchanges
other trading arenas have to be defined. The exchanges (or other trading arenas) should also be
able to serve as the certifying bodies, those guaranteeing that the power companies are actually
producing electricity in accordance with the rules.

Trade in the certificates must be at arm's length from trade in electricity. It must be possible to
buy electricity from one source and a corresponding number of certificates from some other
party, e.g. an electricity exchange. Nor should the purchase of certificates be constrained
within national boundaries: it must be possible to buy electricity in one country and
certificates in another, or even in several other countries. However, in the interests of proper
control and credibility, trade in these certificates must be carried out via an authorised trading
exchange.

The customer, who may also be a retail electricity supplier, bundles the purchases of electricity
and certificates to produce a single product in the form of climate-certified electricity. There
will, of course, be many product combinations: for example, one supplier might choose to
market and sell a product, equivalent in climate terms to electricity produced from natural gas.
He would then buy certificates corresponding to the quantity of electricity, multiplied by the
reduction coefficient for the issue of certificates from a natural gas-fired combined cycle power
plant.

In principle, the progress from producer to end-user would be as follows:

1. Electricity is produced in a plant approved for the issue of climate certificates.

2. The product is separated into two constituent products: electricity and climate
certificates. The number or quantity of climate certificates is determined using the
coefficient that has been issued to the particular power plant by the certifying body.

3. The products are sold separately: the electricity via an electricity exchange or as
previously contracted, and the certificates being quoted and offered for sale on an
electricity exchange or some other authorised trading floor.

4. An electricity supplier (or some other party) purchases electricity and certificates from
one or more sources. The two separate products are then bundled by the supplier to
create a new product (which of course can be marketed under some particular brand
name), and which is climate-certified.

5. The purchaser (the electricity supplier) sells the climate-certified electricity on to the
end-user.
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It should also be possible subsequently to combine trade in the certificates with some form of
futures market in order to ensure the sale of certificates from planned emission-free power
stations.

Incentives for producers

Bearing in mind the fact that it is the greenhouse effect that is generally regarded as the
greatest threat to our environment, there ought to be an international market for electricity
produced without, or with only low, emissions of greenhouse gases. There are also several
other reasons for producers to meet this demand by means of climate certificates:

• If there is a market, it means that there are also end-users who are prepared to pay more for
receiving climate-certified electricity. The certificates mean that the suppliers can meet the
demand for some particular quality of electricity in the interests of climate effect. It should
be possible to complement the profit on normal electricity sales with the profit from the
higher quality of electricity indicated by the certificates, i.e. in practice, the producer is paid
both for the electricity and for the climate certificates.

• Climate certificates create a market price marker for electricity produced without climate
gas emissions, or with only low emissions. This also means that it is the market that will
control long-term expansion of the electricity production system, rather than government
regulations or subsidies.

Incentives for customers

Market forces are moving power production towards more environmentally benign processes.
Several surveys have shown that a considerable proportion of European and North American
consumers are prepared to make environmental and ethical choices if acceptable product
alternatives are available. Some of them are also prepared to pay more for green products and
for products or services supplied by environmentally certified companies. In many areas, such
products have already established themselves on the market.

We can expect that the use of 'green' electricity will become increasingly important for
companies wanting to promote their environmental image. This is clearly indicated by the
interest that the Swedish Society for Conservation of Nature has encountered in its 'Good
Environmental Choice' classification system, and which a number of power utilities are
encountering in their marketing of various forms of environmentally specified electricity.
Bearing in mind the fact that the greenhouse effect is generally regarded as the most serious
threat to the environment, the demand for 'climate certified' electricity should be just as
substantial as that for other, more vaguely defined, 'green' electricity.

Climate-certified electricity could probably be launched on a wide front in Europe. Products
and services produced using such electricity would have a marketing edge.

The major question is how much consumers would be prepared to pay for climate-certified
electricity. Certificates traded in a live market would provide a clear indication of market
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preferences, and the greater the demand, the more rapid would be the restructuring of the
production industry.

Incentives for society

World-wide, governments are having difficulties in implementing measures for reducing
greenhouse gas emissions. There is a clear risk that internationally agreed measures would be
apportioned out as quotas to different sectors of the energy market, which would unavoidably
result in serious sub-optimisations. An international trade in climate certificates, as described
here, would provide a completely different potential for optimisation of climate-related
measures.

Climate certificates are a market instrument that can combine the requirement for reduced
emissions of climate-affecting gases with deregulated markets in electricity and other energy
services. The costs would rest with the end-user, who would evaluate and prioritise climate
consideration in the product selected. If the system of climate certificates is successful, then
the changes in the electricity system would be driven by market forces, enabling governments
to avoid distortive regulations and rises in energy taxation.

A futures trade in certificates would further increase the incentives for new low emission
production facilities by ensuring a market for certificates from a planned plant. In the same
way as a futures market in electricity today in some countries secures sales of the future
electricity production.

Special issues
Energy other than electricity

It is perfectly possible to expand the certificate model to include forms of energy other than
electricity.

The motor fuels market is an example of an area in which the use of ethanol or rapeseed oil
does not affect the climate, if the re-absorption of carbon dioxide by the plants is included.
This is not the case with the petroleum products that are used today. A situation can be
foreseen in which the producers of bio-based motor fuels would be able to issue certificates on
the same grounds as the electricity producers. The certificates would have to be defined so that
they were fully equivalent with certificates from electricity production, thus promoting full
interchangeability between energy systems.

This principle can be expanded to embrace other energy markets, such as heating or industrial
processes. However, in order to avoid trying to run before we can walk, it is probably best to
restrict the application to the electricity market at first. At the same time, it is important to
demonstrate the potential for subsequent expansion of the system to include areas such as the
motor fuels market. This would provide an incentive for optimisation, not only between
geographical areas, but also between different forms of energy.
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Possible legislation

A system of climate certificates would require a certain legislative structure in order to ensure
confidence in it. It is suggested that the European Union should decide on the criteria for the
certificates, the principles of certification and the means of inspection. In practice, this would
require a formal EU directive, which could then be incorporated in national legislations. After
this, the role of the EU and authorities would become marginal: authorised trading exchanges
would be the certifying and inspecting bodies. Overall control of the electricity exchanges
would then be exercised by the relevant national authorities in each country.

Market forces in a working market for climate certificates can be expected to result in a
sufficiently high demand to ensure a long-term shift of electricity production away from
present high emission levels towards lower levels. However, it would be possible to
incorporate mandatory elements if it turns out that market forces are not sufficient.

One possibility would be to legislate that all electricity suppliers must purchase certificates
corresponding to some particular proportion of their electricity sales, regardless of whether
they actually have a demand for a corresponding amount of climate-certified electricity or not.
This would mean that the cost of the certificates (i.e. for climate improvement measures) would
be incorporated in the normal price of electricity.

A parallel can be drawn between this arrangement and that which is at present operated in
Holland and the discussions at present in progress in the USA. The Dutch model is based on
voluntary agreement between the electricity suppliers, under which renewable energy is
assigned a "Green Label'. Each supplier is required to show Green Labels in parity with the
reductions in emissions that have been agreed upon. Green Labels can be traded, and it is
expected that a futures market will arise in due course, further powering the changeover.

The USA is discussing a number of variants of the system of Renewable Portfolio Standards',
which has been suggested both within Congress and the administration. The proposal would
mean that electricity suppliers would be required to possess "Renewable Credits', representing
renewable electricity production up to some certain level as determined by the authorities.
These renewable credits could be based either on the utilities' own production in approved
plant or could be purchased from other utilities holding more credits than they need to be able
to present for their own sales.

In a manner reminiscent of both the Dutch and the American models, it would also be possible
to incorporate mandatory elements in the Swedish Power Association's model. It would, for
example, be perfectly possible to require all purchasers of electricity also to purchase a certain
proportion of climate certificates. In the interests of international optimisation, this proportion
should be internationally harmonised - at any rate, within the EU. It is important, in the
interests of eventually improving the production system, and of doing so in the most
cost-efficient manner, that climate certificates should be traded across borders, and not be
restricted to their home markets through special national regulations.

Any mandatorily required levels of climate certification would naturally have to allow for the
actual physical availability of certified electricity, although the amount could be progressively
increased as new, certified production capacity came on line. Such a solution would increase
the demand pressure, without seriously distorting competition.


