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CO2 Reduction in
Switzerland: Time to Act!

T

he targets of the Kyoto Protocol are legally binding after their ratification by the Swiss Parliament. And the Swiss CO2 law requires that
our annual CO2 emissions must be reduced 10% below 1990 levels
by 2010, or about 4 million tons per year below current levels. CO2 emissions have hovered around 1990 levels for the last few years, but that
alone is not enough. Without the introduction of the most modern technology and efficiency gains, emissions would have significantly increased.
These CO2 reduction goals are still achievable. But they will require
wide-ranging measures, as a study carried out by PSI shows. Such measures will become more expensive, the longer politics and business wait to
implement them. But how should the climate policy requirements be
fulfilled? Efficiency gains can contribute the most (up to 74%), followed
by a shift from oil to natural gas (up to 14%) and the strong introduction
of renewable energies (up to 12%).
A reduction in CO2 emissions is doubly attractive, because the emissions of pollutants like sulfur dioxide, nitrous oxides and particulates
would also decrease. This means fewer damaging effects on human
health, ecosystems and buildings. Cost-benefit analysis shows that what
we can avoid in external costs through CO2 reduction lies on the same
order of magnitude as the direct costs for the reduction measures. Climate
and energy policies that are ambitious in the sense of Kyoto are also economically and socially justified, and can be understood as part of a new
policy of innovation.

Literaturreferenz:
E. Jochem, M. Jakob (Hrsg.), «Energieperspektiven
und CO2-Reduktionspotentiale in der Schweiz
bis 2010», vdf Hochschulverlag AG an der ETH, Zürich,
ISBN 3-7281-2916-X, Frühjahr 2004.
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MEA N S a n d e n d s

No Easy Task
The CO2 law proposes a tax on
fossil fuels. The Swiss parliament
can implement this from 2004,
when it is foreseeable that the
targeted 10% CO2 reduction cannot be achieved with voluntary
measures. And exactly that is now
the case.

T

o reach the goal of the CO2 law by
2010, the CO2 emissions must be reduced by about 4 million tonnes per
year compared to 1990. This is in addition
to about a further 6 million tonnes CO2,
that would have resulted without countermeasures between 1990 and 2010 due to
23% economic growth, and growing housing and traffic demand (see red curve in
Figure 2). To find out how this can best be
achieved, the ETH Zürich and PSI carried
out a study1. It was especially aimed at
answering the question of what role higher
energy efficiency, the strengthened use of
natural gas and renewable energies could
play. It also needed to explain how the
added costs associated with a reduction in
CO2 compare to the higher costs caused by
air pollution and climate change.
Methodology of the Analysis

Three scenarios were investigated for
the period between 1990 and 2010: The
reference scenario represents the expected
conditions without any forced measures
for CO2 reduction. This scenario was compared with two reduction scenarios. Scenario I approximated the Kyoto targets,
and Scenario II the further reductions according to the CO2 law. In this EnergieSpiegel we only discuss the Reference Scenario and Scenario II. This forecasts a CO2
tax from 2005 of 50 and 100 Francs per
tonne CO2 on heating and transportation
fuels, respectively.
Energy demand, supply and relevant
measures were modeled, and the scenarios
1 The study was coordinated with CEPE (Centre for Energy Policy and Economics at
ETHZ) and financially supported by the research and development fund of the Swiss
gas industry. ESU-Services and Schwarz &
Partners also contributed to the research
consortium.
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Figure 1: Flow diagram of the analysis
evaluated according to relevant energy
sector, economic and environmental criteria.
Switzerland also causes “grey emissions” by its energy imports, due to the
production, storage and transport of the
primary energy carriers. These indirect
emissions were also quantified and their
consequences included in the evaluation
of effects and external costs.
Scenario II assumes that from 1999 to
2010 the world energy prices rise from
17.80 to 24 US$ per barrel of oil and from
4.60 to 5.70 Francs per GJ of natural gas. In
comparison to the Reference Scenario, the
following results were reached by 2010 for
the following end-use sectors:
Housing and Service Sectors:
• New construction: 50% of all single family and 30% of the multi-family houses
meet the Minergie standard. 30% more
energy saving renovations (insulation
and windows) and higher energy efficiency improvements per building.

• Increased use of non-fossil heating systems in new double- and single-family
houses: around a third more heat pumps
and a doubling of wood stoves.
• Doubling the substitution for oil, above
all by natural gas and wood compared to
the last 10 years.
Industry:
• Decrease in fuel demand; an increasing
shift from heat-based to mechanical or
electrically-based processes.
Transportation:
• Sinking use of private autos and freight
traffic (-5%) through use of public transit and railroads.
• Improved efficiency (5%) through more
economic driving habits and motors.
• Change to diesels (50% market share,
predominantly with particle filters!) and
natural/biogas (ca. 50 000 vehicles).

Foto: plainpicture/Zommer, K.

r e s u lt s
The study clearly shows in which direction Switzerland should work with determination. With commitment and investments in the right places, much can
also be achieved – enough to achieve the ambitious guidelines.

Much Effort, but Worthwhile

H

eat and transport fuel demands stabilize in the reference scenario by
2010, despite economic growth of
17% and increasing population and housing stock. The overall energy intensity
therefore improves a good 1% per year
relative to the gross domestic product. The
total energy demand sinks in scenario II
about 6.3% by 2010, relative to 1999, and
about 7.7% relative to the reference scenario. While the share of oil in the gross
energy consumption (today around 47%)
decreased about 3% in the reference scenario, it decreased in scenario II by about
7%. Here it is apparent that more natural
gas and renewable energy is used, and oil is
partly replaced by electricity (e.g. heat
pumps instead of heating oil boilers).
Figure 2 shows the total direct CO2
emissions in 1990 amounted to 40.5 million tonnes, and in Scenario II they amount
to 36.1 million tonnes in 2010. Therefore
they decrease by about 10.9%, and the requirements of the CO2 law are achieved.
In the reference scenario, the CO2 reduction goal is missed by around 3.5 million
tonnes, and without any measures even by
around 10 million tonnes (red curve).
Efficiency: Scenario II shows a savings
of 7.7 million tonnes of CO2 (approximately 74%) due to the more efficient energy use
by end-users in private households (building insulation, energy-saving electrical ap-
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pliances), transportation (improved logistics, more efficient vehicles), industry and
business. A part of this savings is due to
present efforts of the Swiss federal government, cantons and business (the EnergieSchweiz program, cantonal building standards and target agreements with business).
Natural Gas: If natural gas use was increased to reach a primary energy share of
12.7% in 2010 (v. 6.7% in 1990), the CO2
balance could be improved by around 1.4
million tonnes (-14%). One percent more
use of natural gas instead of oil in our primary energy demand equals a CO2 reduction of 0.23 million tonnes.
Renewable Energy Resources: 0.6 million tonnes of CO2 can be saved with renewable energy, above all wood and biogas.
Together with other sources like the incineration of municipal waste and combustible
industrial waste, they amount to a substantial contribution of 12%.
Grey Emissions: The greenhouse gas
missions contained in the energy imports
for Switzerland (not shown in the figure)
amounted to approximately 14.3 million
tonnes CO2 equivalent in 1999. Therefore
greenhouse gas emissions caused abroad
amount to a good third of the domestic
Swiss emissions. Whether these decrease
in the future depends upon the development of the energy production abroad.
Direct and grey emissions together give the
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It would cost around 150 to 400 million CHF
per year (at 2.5% to 8% annual interest) to
reach the goal of the CO2 law: about the same
as the external costs that would be avoided
through the emissions reductions. The economic growth in Switzerland would be
lightly influenced (between -0.3% and 0.5%), but new jobs would be created.
Achieving climate protection goals means a
high ecological return, but also a positive
overall economic return.
total greenhouse gas emissions. Compared
to the year 1999 (55 million tonnes CO2
equivalent), these emissions decrease in the
reference scenario by around 1.3%, and in
Scenario II by around 15.6%.
The effects of other important air pollutants were also evaluated in order to estimate the additional benefits of climatefriendly policies. Total NOx emissions in
2010 decrease by 27% compared to 1999 in
the reference scenario, and by 36% in Scenario II. Similarly, the SO2 and particulate
emissions both decrease in Scenario II by
almost 30%.
Health Damage: In all scenarios, premature death and sickness due to air pollution
were significantly reduced compared to
1999. Significant reductions are especially
possible in road traffic, followed by industry
and households. Results for Scenario II
show that approximately one hundred premature deaths per year can be avoided by
2010 compared to the reference scenario.
The total external costs resulting from
health damage (excluding global climate
change) are approximately 200 million
Francs per year, compared to the reference
scenario.
It is very uncertain how expensive the
damages due to greenhouse gas emissions
may be. By a medium estimate they are
clearly below the health damages due to
other air pollutants for Switzerland. This
order of magnitude will only be reached by
climate-related costs in the highest estimate. Thus, in Scenario II a maximum of
200 million Francs additional external costs
could be saved in the year 2010.

Figure 2: Results of single measures for reaching the CO2 law target
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Impressum
Max Zürcher studied economics and political science. After five
years in the management of a chemicals company, he became
responsible for social-political concerns like development, environment and energy policy with the Association for the Advancement of the Swiss Economy. Since 1999 he has been a member
of the board of economiesuisse, and leader of the then newly
founded energy agency of the economy. He is also professor of
political economy at the University of Zurich in the areas of economics and management.

"Consistently Exploiting Potential"
What are the tasks of the energy agency
for the economy? The EnAW wants to

achieve the largest possible CO2 reductions,
and to contribute to the increase of energy
efficiency. The CO2 law and the energy law
are the legal framework for achieving these
goals with primarily voluntary measures.
The EnAW allows companies to free themselves from a possible CO2 tax. The precondition for this is that the companies commit
themselves to an ambitious reduction of
their CO2 emissions and also reach these
goals. Therefore the EnAW assists companies of all sizes in developing target agreements, support in their implementation and
certification of their achievements.
What measures has the economy taken
in order to reduce greenhouse gas emissions? First, the known potential for reductions must be consistently exploited. A
typical measure is the systematic identification and improvement of a processes weak
points. This can enormously increase the
energy efficiency. One example is the optimization of demand, distribution and
production of compressed air in the area of
electricity, and of the CO2 emissions from
steam. One should always encourage the
energy efficiency technologies that reduce
CO2 emissions, e.g. heat pumps and combined cycle installations. Finally, the use of
low CO2 fuels, or where possible renewable
energy, should be considered. Concrete
examples are published on our website,
www.enaw.ch.
What has been achieved so far? The
EnAW has been active for two years, and
the development of a target agreement
requires at least a year. The means that the
first steps have been taken, but the first
results will take until 2004 to be proven. At
present about 1000 companies have made
target agreements, or are close to doing so.
Together with further enterprises, which
are still in the middle of target develop-
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ment, approximately 3.5 million tons of
CO2 emissions per year are presently covered, or about 35% of the annual CO2 from
the Swiss economy. From today's perspective, these enterprises will together achieve
the legally prescribed goal of a 15% reduction of CO2 emissions from fuels (compared
to 1990).
Can voluntary measures achieve the reductions prescribed by the CO2 law? In the
fuel area it appears that the enterprises
included in the EnAW will achieve the
target. In the other sectors is more difficult.
However business is responsible only for
about a quarter of all CO2 emissions.
Whether a CO2 tax must be introduced,
must therefore be answered based on this
background. In the building sector, from
which more than half of emissions from
fuels come, rental law hinders incentives
for CO2 emissions on a broad basis.
The EnAW also makes target agreements that cover the area of transportation.
First results are encouraging, but whether
the goal set of 8% of total transport can be
achieved is still open. The important question, which must be politically decided, is
whether the “Klima-rappen” (or ”climate
penny” per liter of gas) stands a chance of
passing – in particular for private vehicles.
With the revenue from 1-2 Rappen per
liter of fuel, CO2 reductions can be achieved
domestically or purchased from abroad.
For industry and service enterprises however, it is decisive to know as quickly as
possible when, or whether, a CO2 tax may
be implemented, so that they can decide on
the necessary investments with full knowledge of the consequent costs.
.
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