
NOTE FOR THE STEERING GROUP OF CAFE

”WISDOM STARTS FROM FACING THE FACTS”:
CONSTRUCTION OF THE BASELINE IN CAFE

This note –prepared by Matti Vainio of the CAFE Secretariat – includes the comments of
the CAFE Secretariat and Keimpe Wieringa of the Technical Analysis Group. This note
will be amended based on the discussion in the Steering Group on 12 December 2001.

3 DECEMBER 2001



TABLE OF CONTENTS

1. PURPOSE............................................................................................................... 1

2. WHAT IS A BASELINE SCENARIO?................................................................... 1

3. WHY DO WE NEED A BASELINE SCENARIO?................................................. 2

4. WHAT WILL BE INCLUDED IN THE CAFE BASELINE?.................................. 3

4.1. Changes in economic activity.......................................................................... 3

4.2. Changes in the structure of our economies...................................................... 3

4.3. Changes in autonomous technological development........................................ 4

4.4. Changes in specific sectors ............................................................................. 4

4.4.1. Agriculture ....................................................................................... 4

4.4.2. Energy supply................................................................................... 4

4.4.3. Transport sector ............................................................................... 5

4.4.4. Industry and other sectors................................................................. 5

4.4.5. Combining emissions and converting them to air quality.................... 6

5. EFFECT OF LEGISLATION.................................................................................. 6

5.1. Effect of current legislation ............................................................................ 6

5.1.1. Difficulty to quantify the effects of some pieces of legislation............ 6

5.1.2. Full or partial implementation of legislation....................................... 7

5.2. Legislation that is most likely to take place..................................................... 7

5.3. How to include the impact of accession countries on air quality? .................... 8

6. PRINCIPLES AND PROCESS OF DEVELOPING THE CAFE BASELINE ......... 8

7. QUESTIONS FOR THE STEERING GROUP........................................................ 9

Annex: Baseline scenario development at EEA-ETC/ACC,   potential contribution to the
CAFE programme



1

1. PURPOSE

The purpose of this note is to describe what is meant by a baseline in the CAFE context,
as well as the critical steps needed for its development. In this note we first describe what
a baseline scenario is and why we need it. We then describe how it will be created in the
CAFE programme focussing on specific sectors. We then discuss some specific problems
that need to be solved when the baseline is constructed. The note ends by specific
questions to the CAFE Steering Group.

It should be emphasised that the CAFE Secretariat is not responsible for many aspects in
the development of the baseline. It rather sees its role as combining different baseline
developments (by DG TREN, DG AGRI, EEA, European Topic Centres etc.) into one
coherent baseline that will be used in the CAFE programme. To keep this note at
manageable length the institutional arrangements for the development of the CAFE
baseline are not included in this note.

However, as the European Environment Agency is starting to develop a baseline for its
next report, the European Topic Centre on Air and Climate Change has prepared a note
on how air quality related baseline will be developed. This note can be found in Annex 1.

2. WHAT IS A BASELINE SCENARIO?

A baseline scenario means in general a plausible scenario about the future which – in the
minds of those who construct the baseline – is probably more plausible than any other
scenario. Thus, to be quite consistent we should always talk about a ”baseline scenario”.
However, for ease of reference ”scenario” is usually dropped in this context. A baseline
scenario is often also called ”Business-as-Usual” scenario1 – both have exactly the same
meaning. So for instance, when a firm looks at its future and how its competitors are
likely to behave, it constructs the most likely outcome (”Business-as-Usual”) assuming
that they will all behave (more or less) as today and in accordance with current trends and
expectations.

In an environmental context, we are interested in the behaviour not of competitors but of
the following groups:

•  ”economic actors”, i.e. those who pollute the environment (e.g. firms, citizens, public
authorities),

•  ”environmental regulators”, i.e. those who try to make the environment better,

•  ”other regulators”, i.e. those who try to improve the country’s business environment,
health of population, educational levels etc., and

                                               

1 “Business-as-Usual” is probably a more intuitive term than “baseline”. However, it is not used often
because industry does not like that expression. They claim that a the word “Business-as-Usual” does
not capture the notion that businesses are innovation constantly and therefore incurring costs in order
to, inter alia, improve the environment. Because of this (and perhaps other) reasons, the word
“baseline” is normally used.
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•  ”external actors”, i.e. those who influence what may occur in one country through
international markets – behaviour of other economies and oil producers are two
examples.

An example of a baseline scenario is contained in the EEA’s State of the Environment
report, which gives both the situation today and the (most plausible) situation in 2010 in
terms of environmental performance. The situation in 2010 has been established by
making a baseline scenario for that year.

It is very important to know what we mean by ”if all behave as they do today and in
accordance with current trends and expectations”. In the baselines constructed in
environmental context it is assumed that people adjust their behaviour according to the
environmental regulations that are known today. Thus, for instance the emissions of NOX

in 2010 are influenced by

1. How much NOX is emitted today based on the sources of emissions (current
technology),

2. The likely changes in the output of those sources (i.e. how much more energy is likely
to be required in 2010 given the most plausible GDP growth rate),

3. What autonomous technological development might induce (e.g. new plants tend to be
more efficient and less polluting than old ones),

4. What legislation will be in place in 2010 (to control the emissions) and

5. What role external factors may play (e.g. the development of world market prices of
coal, gas and oil).

Armed with the most plausible scenario of the items just mentioned, the most plausible
scenario for emissions, i.e. the baseline scenario, can be constructed.

3. WHY DO WE NEED A BASELINE SCENARIO?

The purpose of a baseline scenario is to understand where we are likely to be, and
specifically what our environment is likely to look like in the future. Once we know where
we are likely to be, we will be able to tell if this is good enough for us. In other words,
with a well-constructed baseline we will have acquired vital knowledge about what the
possible gaps in our environmental quality are likely to be.

We need also the baseline for another reason.  The baseline is the “counter-factual”
against which all other policy scenarios are tested. In other words, if we set new standards
(e.g. on emissions of motor cycles) we will be able to analyse how much the air quality
would improve in 2015 compared to where we would otherwise (without this standard)
have been, and how much this improvement will cost. In sum, we need to have the
baseline to know what the impact of policies and measures might have on our future air
quality. In this sense we need to have a baseline that is as realistic as possible, and not a
story of wishful thinking. The baseline should be a source of new knowledge or wisdom.
This wisdom can be acquired only if we are prepared to face the facts.
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4. WHAT WILL BE INCLUDED IN THE CAFE BASELINE?

In order to know what air quality is most likely to be in 2015 or 2020 we have first to
know what the emissions and corresponding air quality levels are today.  For that emission
inventories and air quality measurements and modelling are important. With these the
starting point (and a “calibration” point) for making the baseline is established. Also the
length of the projection period needs to be established. In the CAFE context the CAFE
Secretariat is suggesting that the baseline should be extended up to 2020 but clearly data
availability and accuracy suffer the longer the projection period is. Therefore, the baseline
should include 2 interim years – 2010 and 2015 are proposed for this.

The change in our air quality depends on changes in economic activity, the changes in the
structure of our economies, autonomous technological development and changes in
specific sectors. These will be discussed below. Moreover, changes in environmental and
other legislation will affect emissions. This is discussed in Chapter 5.

4.1. Changes in economic activity

We need to know the most likely changes in our economic activity, including the
production of energy and goods and the corresponding demand for transport. This
economic activity is usually expressed in terms of growth of the Gross Domestic Product
(GDP) and emissions are linked either directly or indirectly to this. The growth of GDP –
which itself is desirable because it means that we are better off – places a pressure on the
environment through a growth of emissions and therefore air pollution.

4.2. Changes in the structure of our economies

However, it is very important to identify how the structure of the economy is likely to
change in order to understand the link between economic growth and emissions. For
instance, if the GDP grows by 2.5% per annum it does not imply that every sector grows
with that rate. Primary industries (e.g. agriculture, fishing and mining) are likely to grow
much slower (and even decline in absolute numbers). It is also likely that many low value-
added industries will grow more slowly because of global competition. This is because in
the EU we tend to specialise to those activities where we have a comparative advantage
(i.e. industries and services which require highly skilled labour).

It is important to note that the EU’s comparative advantage changes all the time and it is
not easy to know what the situation is likely to be in 2020. Just imagine what we might
have thought in 1960 about the US relative to Japan in 1980 and what we may have
thought about China in 1980 vs. 2000. Would anyone have guessed in 1960 that the GPD
per capita of Japan would have been at par with the US in 20 years? Or would anyone
have thought in 1980 that the average Chinese would be three times richer in 2000.

Overall the change in the structure of the economy in the EU has favoured service sectors
(e.g. banking, insurance, information technology) and high value added sectors (eg.
pharmaceuticals, and electronic industry) on the expense of primary production and heavy
industry. As this structural shift is likely to continue, the emissions per unit of GDP are
likely to reduce in the future. Actually, we may see the emissions of many pollutants
reduced in absolute terms. When constructing the baseline it is quite important to get a
grip of these structural changes, otherwise we may paint a too gloomy picture about the
future. But we may also run the risk of being wrong about the extent of structural change
and give a too optimistic picture. In order to get this picture right, in CAFE we will
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consult industrial experts about the development of their sectors in order to better
understand what their own perception is about the development of production in their
sectors.

4.3. Changes in autonomous technological development

We need to know what the autonomous technological development likely to be. This is
very difficult to estimate because it is hard to describe what technological progress
actually is. In the development of a baseline we need to make assumptions on how firms
will innovate (because of competition, change of production methods, replacing of old
equipment etc.) and relate this information to the changes in GDP. For instance, in a fast
growing economy, it is likely that investment level is very high and thus a fast growing
economy may see emissions levels go down (even drastically) per unit of GDP. But it is
important to realise that some emissions are not likely to change much due to changes in
GDP while some others are.

4.4. Changes in specific sectors

The following sectors are considered particularly important in the air quality context:
agriculture, energy production, industry and transport. Below the development of the
baseline of each sector is described.

4.4.1. Agriculture

In an Integrated Assessment Model, the ammonia emissions are projected by having the
main agricultural outputs (e.g. number of cattle and pigs) and their specific emission
factors (ammonia) included as part of the model. It is also possible to take such
information from another model that is specifically constructed for modelling agricultural
production (and emissions). The CAFE Secretariat is in the process of identifying such
models and deciding how agricultural emissions would best be included in the IAM that
will be used in the CAFE programme.

4.4.2. Energy supply

DG Transport and Energy (TREN) has let out a contract to the National Technical
University of Athens (NTUA) to develop the baseline for Energy Outlook 2030. This
baseline includes the description of the economic development up to 2030 as well as the
likely changes in fuel mix. The preliminary baseline will be completed by the end of 2001
and DG TREN will organise a validation round starting 12 December 2001. First
comments need to go to NTUA by the end of January 2002 and final comments by end of
March 2002. According to the latest information of the CAFE Secretariat, the baseline
should be ready by June 2002, mainly due to contractual arrangements.

The CAFE Secretariat considers it important to use the same energy baseline as
DG TREN. This would ensure that all would know what the basic assumptions (on e.g.
economic growth and its sectoral decomposition) are. Furthermore, it is likely that the
Energy Outlook 2030 baseline would form the basis of the work of DG ENV in climate
area (energy related CO2 emissions).

On the other hand, during the negotiations of the NEC directive it became clear that some
Member States had difficulties in either understanding or accepting the Energy Outlook
2020 baseline (developed under DG Energy’s ”Shared Analysis” project). There was
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pressure to use the baselines provided by Member States. However, it was often difficult
to know what was (and was not) included in the Member State baselines (see below
”effect of legislation”) and there was some fear of strategic behaviour when national
baselines were submitted.

It should be noted that the clear advantage of using an EU-wide baseline lies in the fact
that as our energy markets become more and more integrated it is difficult to construct a
national energy baseline in splendid isolation. The impacts of exports and imports of gas
and electricity may play an increasingly important role in the (enlarged) EU in 2015. Thus,
it would be desirable to have a common EU-wide baseline, which would be validated by
the Member States. It needs to be highlighted that a baseline is one –hopefully plausible –
but still only one scenario about the future.

4.4.3. Transport sector

It is vital that the transport baseline is consistent with the energy baseline. This was not
the case in the past and effects significantly the environmental results. In CAFE, this issue
is addressed head on, including the development of emissions of international transport. It
is envisaged that an upgraded version of the TREMOVE model will be the backbone for
this.

The TREMOVE model is an integrated simulation tool developed for strategic analysis of
costs and effects of a wide range of policy instruments applicable to local, regional and
European transport markets. The model was developed to support the policy assessment
process within the framework of the Auto-Oil II Programme. DG Environment is
currently having the model reviewed2 in order to see how it could be further developed,
inter alia, for the purposes of CAFE.

During this review it has become apparent that there are a couple of ongoing projects that
will be helpful in establishing the baseline for CAFE. The TRENDS project, operated by
Eurostat through the financing of DG TREN, will make a forecast by mid 2002 with the
help of two other projects: the SCENES transport network programme3 and ARTEMIS4.
The former is making transport forecasts while the latter is further improving the
COPERT methodology to convert kilometres to emissions. In sum, by pooling the
knowledge of existing projects, it is likely that the transport related input for the CAFE
baseline will not constitute a bottleneck. However, the full picture will be clear only in
January 2002 as the report of the TREMOVE assessment will be ready and the links
between different transport/air quality related projects are clear.

4.4.4. Industry and other sectors

Industrial emissions are a major source of air related emissions and therefore these
baseline emissions need to be estimated with reasonable accuracy. According to the
information received by the CAFE Secretariat, no industry specific emission forecasts

                                               

2  See http://europa.eu.int/comm/environment/air/tremoveassessment.htm

3  See http://www.iww.uni-karlsruhe.de/SCENES/#deliverables

4 See http://www.trl.co.uk/artemis/introduction.htm
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exist. Therefore the integrated assessment model chosen for CAFE needs to include an
adequate representation of industry as well as other sectors (households and services).

4.4.5. Combining emissions and converting them to air quality

In addition to the emissions described above, information is needed about emissions from
other sectors (e.g. household and services) as well as knowledge about natural emissions
and these need to be projected also to the future. As the baseline of all emissions is
known, the information will be transformed to air quality through a calibrated “blame
matrix” i.e. a matrix that converts emissions from certain areas to air quality in 50 km x 50
km grid cells. With such information we can see how close we are in 2015 or 2020 from
an acceptable air quality all over the EU. However, emission projections depend also how
legislation is implemented in the EU and in accession countries. We will now turn to these
questions.

5. EFFECT OF LEGISLATION

5.1. Effect of current legislation

In order to transform the economic activity to air pollution and air quality we need to
know how current environmental and other legislation – both in the EU and in the
Member States – will affect emissions in the future. For instance, in the CAFE context the
impact of all air quality related legislation (such as the Framework Directive on Air
Quality, the Daughter Directives, the National Emissions Ceilings Directive, the Large
Combustion Plants Directive, Auto-Oil Directives) needs to be carefully analysed. Similar
legislation in Member States also needs to be taken into consideration. With the help of
the CAFE Steering Group, the CAFE Secretariat will draw a list of such legislation,
including a cut-off date up to which EU-wide and Member State level legislation will be
included.

It is also important to identify other legislation that may have a significant indirect impact
on air quality. For instance, changes in the Common Agricultural Policy may have an
impact on ammonia emissions, the implementation of the Landfills Directive (which
pushes waste from landfills to incinerators) may change air emissions as well and the
legislation to reduce energy related CO2 emissions will undoubtedly have implications on
air quality. With the help of the CAFE Steering Group, as well as other Commission
services, the CAFE Secretariat will draw up a list of such legislation.

There are two problematic issues that need to be tackled: difficulty to quantify some
pieces of legislation and the implementation of legislation.

5.1.1. Difficulty to quantify the effects of some pieces of legislation

In some cases it is quite difficult to quantify the impact of legislation. For instance, what
would be the impact of  ”raising awareness” of the health effects of bad air to air quality?
Also some directives do not set any quantifiable restrictions but rather control the process.
An example of this is the Integrated Pollution Prevention and Control (IPPC) directive,
which will undoubtedly reduce emissions but it is very difficult to know how many
kilotonnes of reductions we will see and in which locations (and thus, what the
corresponding air quality improvements would be in the EU). In CAFE when such
difficulties are encountered, the CAFE Secretariat will see to it that the report of the
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baseline includes a clear transparent description of how some legislation has been included
in the baseline and also what is not included in the baseline (as this would be completely
arbitrary).

5.1.2. Full or partial implementation of legislation

Usually in all baselines it is assumed that all current legislation will be implemented fully
without any implementation failures. We assume this mainly for two reasons. Firstly, it is
convenient since there is then no need to think about the complications that possible
implementation failures might entail. Secondly, incorporating implementation failure into a
baseline is politically delicate, since it could be interpreted as accepting implementation
failure in advance and/or as a demonstration of lack of trust.

However, experience shows that in practice implementation failures do occur, even
frequently. This problem, and the need to take vigorous action to address it, is clearly
recognised in the Commission's proposal for a Sixth Environmental Action Programme,
and has important implications for CAFE. In particular, close monitoring of the status of
implementation of relevant directives in the Member States in order to have an early
warning of likely implementation failures needs to be seen as an essential part of baseline
development within CAFE. Where implementation failure appear likely, the Commission
will need immediately to enter a dialogue with the Member State concerned. The goal of
such a dialogue will be to secure full implementation without having to resort to
infringement proceedings, but these will of course be taken where necessary.

It is expected that such active monitoring on the part of the Commission will greatly
reduce the incidence of implementation failure and therefore considerably reduce this
problem as far as the baseline is concerned. At the same time, rapid reaction to potential
problems will provide the freedom to draw the necessary conclusions for the baseline,
without implying any acceptance of implementation failure. In other words, the CAFE
Secretariat is of the view that the CAFE baseline should include implementation failure
where there are clear signs that this is likely to occur.

5.2. Legislation that is most likely to take place

We often know that during the construction of the baseline some legislation is ”in the
pipeline” almost ready to be adopted but that this legislation is not ”fully in the bag”. In
the CAFE context the most problematic piece of such legislation is the implementation of
the Kyoto Protocol. The Commission has set in motion the ratification of the Kyoto
Protocol by proposing the directive on sharing the burden of the Kyoto target of –8% in
2008-12 from 1990 levels.

It could be relatively straight forward to include the impact of the Kyoto Protocol in the
baseline, as the fuel mix (i.e. the amount coal, gas, oil, nuclear, renewables etc.) would
change because of the implementation of the Kyoto Protocol if the EU reduced its overall
greenhouse gas emissions by 8% from 1990. However, the Protocol includes so called
flexible mechanisms5 which make it possible for the Member States to reduce emissions in
                                               

5 These are called International Emissions Trading, Joint Implementation and Clean Development
Mechanism. For further details, please see http://europa.eu.int/comm/environment/climat/docs.htm
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some other countries and pay for this reduction. As it is likely that the many Member
States would find it more cost effective to compensate others to reduce some of their
emissions, it is likely that the overall reduction of greenhouse gas emissions within the
borders of the EU is going to be less than 8%. However, it is impossible to tell how much
less this will be (will it be e.g. 4% or 0% reduction overall and in particular what is the
situation likely to be in different Member States). Finally, the emission reduction options
of non-CO2 greenhouse gases and process related CO2 emissions are different from energy
related CO2.  Therefore, the reduction target for energy related CO2 might be different
from 8%. For instance, in the recently completed study for DG Environment, the cost-
effective reduction target for CO2 was found to be 5% while non-CO2  greenhouse gases
would reduce by 17%6 in the first commitment period (2008-12) of the Kyoto Protocol

The CAFE Secretariat will discuss with the Climate Change Unit to find out what is the
most plausible scenario concerning the implementation of the Kyoto Protocol as well as
what the Post-Kyoto scenario would look like. As even this scenario is likely to be quite
insecure, the CAFE Secretariat is considering whether it would be justified to develop two
baselines for CAFE: one without the impact of the implementation of the climate change
challenge; and one with the implementation of the effects of us meeting the climate change
challenge.

Another example of important legislation that will impact air quality is the electricity and
gas market liberalisation directives 96/92/EC and 98/30/EC. While some Member States
have liberalised completely their energy markets some have opened their markets barely to
the minimum. The implications of the energy market liberalisation are likely to be
important but it is difficult to quantify this impact. Further, it is likely that in the next
couple of years the Member States will agree to a full liberalisation of EU wide energy
markets having further impacts on emissions are thus, air quality.

5.3. How to include the impact of accession countries on air quality?

The European Commission has indicated that many/most of the accession countries would
become full Members of the EU by 2004. In any case it is quite plausible that all Member
States will be full members of the EU, and that most of the air quality related acquis
would have been passed by 2015 or 2020. Thus it would seem reasonable to assume in the
CAFE baseline that all accession countries would implement the same legislation as the
current Member States.

6. PRINCIPLES AND PROCESS OF DEVELOPING THE CAFE BASELINE

In this section we outline some principles concerning the baseline itself as well as on the
process of constructing the baseline. First, it is important that the baseline serves as a
shared view of what the future can bring about. It should be plausible, and not a source of
wishful thinking. It is quite clear that in CAFE programme it will be impossible to obtain a
baseline scenario that all will be happy with. Nevertheless, we should aim at having a
baseline that enjoys a wide consensus and can therefore act as a common reference point
for all. To fulfil this requirement the baseline needs to be documented clearly and in a
transparent manner.
                                               

6 See Economic Evaluation of Sectoral Emission Reduction Objectives for Climate Change available at
http://europa.eu.int/comm/environment/enveco/climate_change/sectoral_objectives.htm.
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In order to gain trust that the baseline is “as good as it gets” the process of its
development needs to be transparent as well. This calls for stakeholder consultations.
Given the time pressure in CAFE (i.e. that the baseline needs to be finalised in 2003), a
balance needs to be struck between developing the baseline (i.e. work) and the (rather
time consuming) stakeholder consultations. To be practical, the CAFE Secretariat is
planning to hold three stakeholder workshops where the CAFE baseline will be discussed
with the stakeholders. The first one would be held when the contractor is chosen to carry
out the baseline development for DG Environment (June 2002). A second is planned to be
held when the preliminary baseline is ready (in the beginning of 2003) and the final will be
held when the draft final baseline is ready (in mid 2003) so that all can verify that the main
concerns/suggestions have been adequately covered. In this third stakeholder workshop
the CAFE baseline will be agreed.

In addition to these three workshops, there will be specific workshops where the issues
relating to agriculture, energy supply, transport and industry will be discussed.  Some of
these workshops may be held under the auspices of CAFE. The other (eg. agriculture or
transport) may be held as part of the development of that specific baseline (without a
formal link to CAFE). The CAFE Secretariat will inform the Steering Group in 2002 of
the details of this development.

7. QUESTIONS FOR THE STEERING GROUP

The Steering Group is requested to give guidance on how the baseline should be
developed so that we will learn something new about the future. Specifically, the
following questions need to be answered:

1) The CAFE Secretariat intends to have the baseline constructed up to 2020 (with
2010 and 2015 as interim years). The Steering Group is asked confirm this.

2) The CAFE Secretariat intends to have the baseline constructed so that
implementation failure is included in the baseline where there are clear signs that
this is likely to occur. Does the Steering Group agree with this approach?

3) Does the Steering Group share the view of the CAFE Secretariat on how the
impact of the Kyoto Protocol and the post-Kyoto challenge of climate change
should be included in the CAFE baseline?

4) Does the Steering Group share the view of the CAFE Secretariat that the CAFE
baseline should assume that EU-side electricity and gas markets will be fully
liberalised by 2015?

5) Does the Steering Group share the view of the CAFE Secretariat that the CAFE
baseline should assume that accession countries would be assumed to be full
members of the EU by 2015 (or 2020) and have fully implemented air quality
related acquis communautaire?

6) CAFE Secretariat would like to get guidance from the Steering Group on whether
the principles of establishing the baseline as described above are appropriate.


