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CICERO - Center for International Climate and Environmental Research - Oslo

CICERO (Center for

International

Climate and

Environmental Research - Oslo) is a private, nonprofit

organization founded by the University of Oslo. It was

established by Royal decree on 27 April 1990 as a

follow-up to the recommendations in the World

Commission on Environment and Development report

on sustainable development and is thus celebrating its

10-year anniversary this year.

CICERO’s mandate is twofold. First
and foremost it states that CICERO will
conduct climate research of
internationally recognized quality based
on a solid foundation in individual
academic disciplines. CICERO’s work is
characterized by its broad inter-
disciplinary approach with input from a
wide range of disciplines, particularly the
natural sciences, economics, and political
science. A main challenge for our
researchers is to acquire new knowledge
through a synthesis of discipline-based
research.

CICERO’s mandate also states that it
will play a comprehensive information-
providing role in connection with climate
issues and climate research in general. CI-
CERO looks upon this challenge as a po-
sitive one, one that helps lay the
groundwork for the interdisciplinary
approach of its research. Nevertheless,
most of the emphasis is put on CICERO’s
role as a research center because we
believe that the information we provide
must be based on a solid foundation of
high-quality research.

A natural extension of our
interdisciplinary approach and compre-
hensive mandate is broad contact with
the public. CICERO seeks to ensure that
the knowledge gleaned through research—
both that conducted here and that
conducted externally—can reach the pu-
blic both through our information activi-
ties and through participation in venues
such as government reports and hearings,
and various boards and steering
committees.

All in all, the research and information
activities in combination with public
contact spans a wide range of tasks and
arenas in which CICERO operates.

The evolution of CICERO from its
inception to its current level of activity
has taken place under the direction of
several visionary leaders. In its
establishment period, CICERO was led by
Ted Hanisch (1990-1993). After an inte-
rim period with Ivar Isaksen as acting
director, Helga Hernes took over as
director until 1996. After another interim
period with Kjell Arne Hagen as acting
director, Knut H. Alfsen took the helm
from 1997. In their different ways, the

three “permanent” directors mark the
phases of CICERO’s development.

In its earliest stages, CICERO’s
approach was naturally more exploratory,
and the new staff members were given a
wide rein to complete their own projects
and pursue their own disciplines, which
were occasionally somewhat peripheral to
CICERO’s focus. The research profile was
therefore still nascent in the start phase.
Under Helga  Hernes’s  direction,
economics became the main focus, and
much was invested in developing good ad-
ministrative routines at the Center.
Finally, with the economic “boom” period
CICERO has experienced over the last
few years, the desire for a more scientific
focus and increased information activities
has come into the foreground. Today, CI-
CERO is one of the key actors within
Norwegian climate research and is also
playing a more important role on the in-
ternational scene.

The remainder of this report provides
more detailed information about the Cen-
ter. Additional information can also be
found on our Web pages at
WWW.Cicero.uio.no.
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Key Financial Figures

CICERO’s 1999 accounts showed a
profit of NOK 768.673.

The basic government grant from
the Research Council of Norway made
up 30.7% of CICERQO’s total income.
Comparable figures for previous years
are: 1993 (73%), 1994 (49%), 1995
(49%), 1996 (45%), 1997 (35%), and
1998 (33.8%). In 1999, the operating
profit was NOK 299.646 (equivalent to
1,86% of total sales), while in 1998 it
was NOK 634,190.

The annual result and operating
profit in 1999 were among the best
since CICERO commenced normal
operations. There has been a steady
influx of assignments, many of which
can be attributed to the “boom” in
climate-related research in the wake of
the Kyoto conference in December
1997 and the discussion of domestic
climate  policy instruments the
following year. CICERO was able to
tackle the increase in assignments in
1999 without increasing its staff. In
addition, CICERQO’s administrative
staff is relatively small and was able to
contribute significantly to the total
income in 1999. However, administra-
tive costs will increase in the years to
come because the new guidelines
issued by the Ministry of Justice state
that those seeking alternative national
service positions will no longer be gi-
ven research-related assignments.

The key financial figures show that
CICERO has had a satisfactory
financial development in 1999 with
good liquidity and equity. The current
liquidity ratio is 2,12 (as compared to
3.02 in 1998), and its net worth at the
beginning of 2000 accounted for
70,66% of the liability ~ and
shareholder’s equity (as compared to
77.17% in 1999).

The Board looks favorably upon
CICERO'’s ability to attract
assignments. Nevertheless, the Board
has expressed concern that the basic
government grant has been steadily
reduced in real terms, and that this is
occurring without the Research Coun-
cil of Norway providing any scholarly
justification. This negative trend has
stopped for the time being, however,
and the basic government grant for
1999 and 2000 are equivalent in
nominal terms to that given in 1997.
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Income from international clients in
1999 made up 16% of total income (as
compared to 15% in 1998). With
respect to domestic sources of income,
the various ministries accounted for
11% of the total (as compared to 7% in
1998), and the Research Council of
Norway accounted for 31% (the same
as in 1998). Although it must be con-
sidered a positive development that CI-
CERO has received a greater share of
funding through the Research Council
of Norway, in the future CICERO
hopes to diversify its sources of income
to avoid becoming overly dependent
on a few research programs sponsored

by the Council. Many of the Council’s
research programs that have funded
CICERO's activities are either reaching
the end of their program periods of
have already been completed. For this
reason, the Board expects the demand
for CICERO’s services to be less than
that in 1998 and 1999 for the next
couple of years. There is some degree
of uncertainty as to how financing of
the various research areas that these
programs have covered will be met in
the years to come. One clear objective
for CICERO is to play a central role in
the follow-up programs.
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including Norway.

CICERO’s involvement in the UNEP Co-
untry Studies on Climate Impacts and
Adaptation Assessment highlights the
importance of national and regional
impact assessments as tools for
understanding the potential consequences
of climate change. The Cuba country
study, which was completed in November
1999, showed that natural resources of
great economic and social importance
could become increasingly vulnerable as a
result of sea level rise. Human settlements
on the eastern side of the island were
identified as most vulnerable to climate
change because of lower living conditions
and potential increases in aridity. Changes
in the frequency and magnitude of
extreme events, such as hurricanes or
droughts, pose potential challenges to
Cuba’s coastal and agricultural resources.
Climate variability is an important
factor that influences climate impacts, and
a characteristic that is likely to change as
a result of changes to the global climate
system. Studies of present-day climate
variability can provide important informa-
tion regarding vulnerability to future
climate change. CICERO has been
working on a series of projects related to
climate variability and change in southern
Africa. The latest project was a study of
how farmers respond to seasonal climate
forecasts. In collaboration with
researchers at the University of Namibia
and Sokoine Agricultural University in
Tanzania, CICERO carried out two farm-

and vulnerability

Identifying the regional impacts of climate change and
climate variability has become more important as evidence of
the human impact on climate system accumulates. Climate-
related disasters such as Hurricane Mitch, which hit Central
America the fall of 1998, show that climate vulnerability is
closely related to social and economic factors, as well as to
physical exposure. Senior Research Fellow Karen O’Brien at
CICERO has been developing research projects on climate
impacts and vulnerability in several regions of the world,

level surveys in the aftermath of the 1997-
98 El Nifio. The purpose of these surveys
was find out whether climate forecasts
actually reach small-scale farmers, and if
so, whether the information can be used
to adapt to climate variations. Adaptations
to climate variability can be seen as a
strong indicator of the potential for
adapting to climate change.

CICERO organized an international
workshop on User Responses to Seasonal
Climate Forecasts in Southern Africa in
September 1999. The workshop, funded
by the World Bank and held in Dar es
Salaam, Tanzania, focused on
communication issues related to climate
forecasts, as well as on constraints to
forecast use in southern Africa. Access to
alternative seeds and draught power were
considered important factors affecting
responses to the climate forecasts among
small-scale farmers. Economic constraints
emerged as an important factor limiting
adaptation in southern Africa.

Global economic changes are affecting
vulnerability to climate change, both
positively and negatively. CICERO has
been developing a series of case studies on
economic globalization and climate
change. The studies are based on the
concept of “double exposure,” which
relates to the dual impacts that certain
regions, sectors or social groups will
experience as a result of climate change
and changes brought about by economic
globalization. Working in collaboration

with Rutgers University in the U.S., the
University of East Anglia in the U.K., and
TERI in India, CICERO has developed
proposals to investigate the consequences
of globalization and climate change on
agriculture in southern Africa and India.
Climate change will have important
consequences for both developing and
industrialized countries. Because Norway
is an affluent country situated in high
latitudes, it is sometimes assumed that
warmer global temperatures will be a
benefit. In fact, the possibility of milder
winters and warmer summers appears to
support the conception that -climate
change will be unproblematic for Norway,
unless the warm ocean currents of the
North Atlantic Current change course.
However, it is important to stress that
within Norway, some regions and sectors
may be more vulnerable to climate change
than others. CICERO has been
developing a collaborative project on re-
gional climate impacts in Norway, which
will eventually address some important
questions about climate vulnerability.
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Research and Publication

In 1999, CICERO revised its strategic
plan for research and publication in
connection with the establishment of a
new Board of Directors in fall 1999. The
strategic plan contains CICERQO’s mission
statement and is formulated as follows:

® CICERO aims to be an institution that
produces  internationally  recognized,
genuinely interdisciplinary research on
climate issues and related environmental
concerns.

® CICERO aims to develop its infor-
mation-providing aspect so that its
interdisciplinary insight quickly reaches
politicians, the government, businesses,
and the general public in such a way that
it is as timely, understandable, and useful
as possible.

The strategy also emphasizes synergy
between the information and research ac-
tivities at the Center.

The strategy and the strategic
institution program (SIP), part of the basic
government grant, are designed to give
CICERO a more well-defined academic
profile by developing formalized models
that focus particularly on greenhouse
gases other than CO, The model
framework functions as a common refe-
rence for activities at the Center to ensure
that CICERO’s scholarly activities are
focused, and that the Center’s limited
resources are used as efficiently as
possible in the research and information
activities. This will help shape the long-
term development of the center. At CI-
CERO, SIP is used to actively realize the
Center’s strategic objectives.

In 1998 a relatively simple climate
model was developed within the SIP
framework. In 1999, the model has been
applied in several analyses and has
appeared in several international journal
articles in addition to a large number of
CICERO publications. The model will be
used in a major EU-financed project
(METRIC) in the years to come. The SIP
work with the climate model must theref-
ore be seen as successful so far. With
respect to the social scientific aspect of
the SIP, work progress has been slower.
There are many reasons for this, but one
important aspect has been that one of our
key staff members has been occupied with
a high priority, external activity in
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connection with a joint venture with the
Oxford Institute for Energy Studies. This
has resulted in reorganization for next
year where, apart from continued efforts
on the natural science aspect, we will
work on integrating a climate-negotiations
model into the natural science model. This
long-term goal for SIP activities is definite,
and changes in planned progress are thus
only a change in the order of tasks.

A model for analyzing the international
permit market, which is expected to be
established if/when the Kyoto Protocol
enters into force, was also established in
1998. In 1999, this model was applied in a
number of analyses, including assignments
for the Kuvoteutvalget (the Norwegian
commission on domestic permit trading).
The development of permit trading sys-
tems was also analyzed to illuminate the

various effects of different permit-
distribution  schemes given market
imperfections. Finally, the relationship

between different domestic and internatio-
nal market mechanisms in climate policy
was explored.

In 1999 CICERO has also been an
active participant in activities connected
with the Intergovernmental Panel on
Climate Change (IPCC). Now that
CICERO’s study of how air traffic affects
climate is completed, efforts will be
concentrated on the Third Assessment Re-
port (TAR).

The work to quantify various social
costs associated with climate policy in
developing countries will also be carried
out through analyses of damages to vege-
tation, health, and material goods as a res-
ult of fossil fuel consumption. The study is
part of a joint project with other Norwe-
gian research institutes and looks at
various climate-policy instruments in a
Chinese province. The work in 1999 was
extended to also include the Center for
International Studies at MIT.

In 1999 CICERO participated in a
series of key domestic and international
processes connected to the climate issue,
and the Board notes with satisfaction that
the use of CICERO as a key center of
expertise within climate research is
increasing. In addition to the IPCC, the
Research Council, and the ministries, we
also have the pleasure to report a demand
for CICERO’s services from the private
sector.

There was an increase in internal
publications in 1999 in comparison to
previous years. External publishing was
also satisfactoring, and the Center has
reached its goal of having at least one
publication in an international journal
with referee per scientific staff member.
There has also been an increase in
popular scientific presentations through
lectures, editorials, and not least, Cicerone
(Cicerone is CICEROs Newsletter).
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Greenhouse Gas Reductions

The methods applied to industrial certification

world wide can also be applied to certification of
greenhouse gas emission reductions. This was
the main finding in a project on approval of

greenhouse gas reductions.

In late 1998 the World Bank awarded its
first greenhouse gas emissions (GHG)
project on verification and certification to
Det Norske Veritas (DNV), ICF Inc. and
CICERO. The partners won the contract
in competition with leading international
auditor and consulting companies. The
contract stated that the aim was to
develop a framework for certifying
tradable GHG emission entitlements. This
would mean pushing the frontiers of
environmental auditing. The case study
chosen was a World Bank and Norwegian
pilot project to introduce energy-efficient
light bulbs in two cities in Mexico, known
as the ILUMEX project. CICERO’s task
was to explore criteria for approval of
project based GHG emission reductions
in the UN Convention on Climate Change
(UNCCC) and later agreements.

In 1997 the Kyoto Protocol established
mechanisms for the transfer of GHG
reductions between parties (i.e. countries)
to increase the cost-effectiveness of
achieving reduction targets. These Kyoto
mechanisms are Joint Implementation, the
Clean Development Mechanism, and In-
ternational Emissions Trading. Veri-
fication and certification of such transfers
is a prerequisite for gaining international
acceptance that these entitlements and
transfers are measurable and real. An in-

dependent third-party auditor could play
an important role in this context.

The objective of the pilot certification
framework was to develop a method of
verifying and certifying GHG reductions.
The final report was handed over to the
World Bank in April 1999. It was found
that the methods applied to industrial
certification world wide can also be
applied to certification of GHG emissions.
Furthermore, the Activities Implemented
Jointly and the Kyoto Protocol criteria can
be made operational and be verified
within  this framework. The pilot
verification and certification activity has
given the project team valuable insights
and learning experiences about these
complex mechanisms. However, a con-
siderable amount of work remains to be

done before it will be possible to launch a

final international certification standard.
In the ILUMEX project the World

Bank and Norway assisted the national

Mexican utility to introduce energy-
efficient light bulbs in the cities of
Monterrey and Guadalajara. The aim of
the project was to reduce household
energy consumption, which in turn would
reduce GHG emissions from power
stations.

References

Telnes, E., J. Uzzell, D. Antonioli, B.
Feldman, M. Gowen, P. Vrabel, A. Torv-
anger and T. Skodvin (1999), World Bank
ILUMEX Verification Report, DNV
Technical Report No. 99-3258, Det Nor-
ske Veritas, Oslo.
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and Lack of Equivalence

In the Kyoto Protocol negotiations, the parties agreed that emissions of various greenhouse gases
(GHGs) should be converted to a common unit by using Global Warming Potentials (GWPs). It is
generally believed that this index can be used to convert emissions of various greenhouse gases to «CO,

equivalents», which should represent equivalent climate impacts.

A study performed by CICERO shows
that emissions scenarios with identical
CO,-equivalent measurements, but with
different compositions of gases, could
have very different effects on the climate.
Because the GWP concept is incorporated

in the design of various policy
instruments, the use of this index could
have an impact on future climate
developments.

To study in more detail what kind of
impact using the GWP index might have
on climate change, we applied CICERO’s
simple climate model, which is well suited
to this type of study. We have used the
IPCC’s emissions scenario 1S92a, which
goes up to the year 2100, as a point of
departure for this study. Because several
GHGs have such long lifetimes that their
emissions will affect the climate far
beyond year 2100, however, we have
made some modifications in the scenario,
and by making a few simple assumptions
we have extended it to the year 2500. We
have further assumed that there will be
some emissions reductions made on the
basis of this reference scenario (S0).

We have looked at two different ways
of meeting abatement requirements. In the
first scenario, S1, we have introduced
reduction measures only for CO,. In S2,
however, we assumed abatement of gases
with lifetimes shorter than 50 years—
methane (CH,) in particular. Calculations
of changes in global mean temperatures in
the different scenarios are given in the
figure.

Human-induced damage to the climate
can come about as much as from the rafe
of change as from the magnitude of the
temperature increase. The calculations
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the case if abatement
is targeted at
reducing CO, emissions.

Because the GWP index is not based
on temperature changes but rather the
accumulated radiative forcing for the
various gases, we have compared the
magnitude of the radiative forcing in the
two scenarios. The calculations show that
the accumulated radiative forcing will be
equivalent in about 300 years, not 100
years, even though GWP values with 100-
year horizons are used.

It is a common perception among
many of those who apply the GWPs that
emissions of various GHGs can be
converted in this way to CO, equivalents,
and that this will represent an equivalent
climate impact. This study has shown that
the GWP index does not fulfill this
function.

Our conclusions are consistent with
other studies that have used different
methods to test the application of GWPs.
The main problem with conversion to

CO, equivalents does not lie in the fact
that the gases have different effects on the
climate at a given time, but rather that this
effect varies differently over time for the
various gases. This dynamic is not taken
into account in the way that GWPs are
used to convert various gases to a
common unit (CO, equivalents).

The results have been published in:

Fuglestvedt, J.S., Berntsen, T.K., Godal,
0., Skodvin, T. (2000): “Climate
implication of GWP-based reductions in
greenhouse gas emissions,” Geophysical
Research Letters, vol. 27, no. 3, 409-412.
See also Cicerone 2000/1.

CICERO is now participating in a new
interdisciplinary EU  project called
“METRIC”, which will attempt to find a
better way of measuring GHG emissions.
The project is expected to be completed in
the beginning of 2003.
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Personnel

In 1999 there were 33 people working
in connection with CICERO, as
compared to 31 in 1998. Of these people,
31 were employed (compared to 28 in
1998), with positions totaling 22.4 full-
time equivalents (FTEs) (compared to
22.3 in 1998). The number of research
FTEs was 17.1 (17.6 in 1998). At the
close of 1999, CICERO had 27
employees (compared to 26 in 1998).
There were two alternative national ser-
vice positions in 1999; however, this ser-
vice will no longer be available to CI-
CERO in 2000.

Five employees took maternity or
paternity leave in 1999, representing 1.2
FTEs.

In 1999 a total of NOK 161,250 was
paid out in remuneration to members
and alternate members of CICERO’s
board of directors, and a total of NOK
530,697 in wages and remuneration was
paid out to the director.

During 1999 CICERO employed the following persons:

« Alfsen, Knut H., Director

* Alver, May R., Administration Officer

* Aunan, Kristin, Research Fellow
« Barosen, Marit, Senior Accountant

* Kasa, Sjur, Research Fellow

* Kolshus, Hans H., Research Assistant

« Malvik, Henrik, Research Assistant

« 0'Brien, Karen, Senior Research Fellow

* Berntsen, Terje, Senior Research Fellow (80%) « Ringius, Lasse, Senior Research Fellow

* Brattland, Jane, Office Assistant

* Bretteville, Camilla, Ph.D. Student

* Dahle, @ystein, Adviser (20%)

* Evensen, Reidar, Information Officer

* Fuglestvedt, Jan S., Research Director

* Gan, Lin, Senior Research Fellow
* Godal, 0dd, Project Assistant
* Hagem, Cathrine, Research Fellow

* Hagen, Kjell Arne, Assistant Director/

Research Coordinator

* Holtsmark, Bjart J., Senior Research Fellow

* Hovi, Jon, Professor (20%)
« Isaksen, Ivar S. A., Professor (50%)

CICERO Abroad

In addition to cooperating with
colleagues in Scandinavia, the EU, and
USA, CICERO also worked jointly on
projects with the following developing
countries in 1999:

» China

* India

» Mexico

« Indonesia

* South Africa
» Tanzania

CICERO also participates in the
Climate Change Knowledge Network,

which

includes  the  following

institutions:

SCEE - Zimbabwe (the
Southern Centre for Energy and
Environment)

ENDA- Senegal (Environnement
et developpement du tiers-monde)
TERI - India (Tata Energy
Research Institute)

ERI - China (the Energy
Research Institute)

COPPE - Brazil (Federal
University of Rio de Janeiro)
CSDA - Center for Sustainable
Development in the Americas

* Romstad, Bard E.W., Project Assistant

* Rorvik, Frode, IT Officer (60%)

* Rykkelid, Hans Ame, Alternative,
National Service Employee (from 18
January 1999)

* Seip, Hans Martin, Professor (20%)

* Skodvin, Tora, Research Fellow

* Sygna, Linda, Research Assistant

* Sefting, Guri Bang, Ph.D. Student

* Torvanger, Asbjgrn, Research Director

* Underdal, Arild, Professor (20%)

* Aaheim, Asbjorn, Senior Research Fellow

National University “Kiev -
Mohyla Academy” — Ukraine
IVM - Netherlands (Institute for
Environmental Studies)

SEI - Sweden/US (Stockholm
Environment Institute)
GISPRI - Japan (Global
Industrial and Social Progress
Research Institute

WRI - US (World Resources
Institute)

IISD - Canada (Institute for
Sustainable Development)
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Integrated Pollution Control

It is not necessarily true that our
generation must pay for climate

measures while the next
generation reaps the benefits.

Better health, cleaner air, and less
acid raid can be achieved in a short

time frame, writes researcher
Kristin Aunan at CICERO.

Because the various benefits of reduced
future damages are often calculated in
monetary terms, and because the
traditional methods for such calculations
give significantly reduced future benefits
with respect to the costs they incur today
(discounting), it is easy to conclude that it
is not worth it to implement climate
measures yet. This is not helped by the
fact that, in a decision-making context,
there is a considerable degree of
uncertainty associated with how climate
changes will be manifested on a regional
scale.

Until quite recently, much of the debate
about climate policy and costs associated
with abatement has overlooked an impor-
tant point: that the consumption of fossil
fuels, which is the main cause of
anthropogenic climate changes, causes
great damage to our health and environ-
ment today. Important sources of
greenhouse  emissions, e.g., energy
production and the transport sector, are
also the main sources of, e.g., particles,
SO,, NOx, and various hydrocarbons.
Many of the greatest environmental
problems facing the world today, apart
from climate changes, are directly associa-
ted to energy consumption in general and
consumption of fossil fuels in particular.
In addition to the direct effects on health
and environment of the various emission
components, there are impacts caused by
components that are created secondarily
in the atmosphere, such as ozone and fine
particles. Several different types of
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emissions sources can contribute to the
same environmental problem, and one
single  emissions  component  can
contribute to several environmental
problems. One example that shows the
connection between various
environmental problems is that road
traffic—which is an important source of,
eg, NOx, VOC (volatile organic
compounds) and particles, not to mention
CO,—contributes to over-fertilization and
acidification of the terrestrial and aquatic
ecosystems and increases the occurrence
of respiratory illnesses in the population.
Moreover, these emissions  cause
increased levels of tropospheric and
ground-level ozone, in addition to
increased levels of secondary particles
(fine particles) on a regional scale,
through which they contribute to health,
material, and vegetation damage as well as
climate changes (because the tropospheric
ozone also contributes to global warming).

Holistic perspective

A more holistic perspective in climate po-
licy, which also covers environment

problems in connections with air pollut-
ion, would be able to change the
conclusions in economic calculations of
the benefits of implementing climate
measures. Benefits connected to local and
regional environmental problems, often
called secondary effects of climate
measures, will appear after a relatively
short period. Thus the methodological
problems associated with discounting are
reduced, and the choice of method
becomes less important for the
conclusions. One requirement for this to
be correct is that local and regional envi-
ronment problems connected with impor-
tant sources of greenhouse gases must be
perceived as pressing. In most Western
countries, much attention has been
focused on the health effects of air pollut-
ion in cities, acid rain, and ground-level
ozone, which suggests that a broadened
perspective on climate measures will be
able to affect the prioritization of
measures. In addition, many countries
have committed to reducing their
emissions into the air through internatio-
nal agreements under the convention on
long-range transboundary air pollution.
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Significant health benefits in Hungary

At CICERO, several studies have
attempted to quantify the potential for
such secondary effects. One completed
study in Hungary demonstrated that an
energy-savings program, which was
created by the Hungarian government
primarily to reduce CO, emissions, had a
great potential for secondary effects. The
study showed that the health effect in
particular—in the form of fewer damages
to the public health as a result of air pol-
lution—was great, and that the economic
costs associated with implementing the
measures were reduced significantly if the
secondary effects were taken into account.

Large crop losses in China

Calculations have been made regarding
the potential for reducing losses of
agricultural crop yields if NOx and other
components that contribute to the format-
ion of ground-level ozone are reduced in
China. It has been well documented that
ozone, which also has an impact on
health, considerably damages plant tissue
and can reduce yields in several kinds of
crops. With the help of a global model for
transport and chemical conversion of pol-
lution in the atmosphere, the level of
ground-level ozone was calculated for

various areas in China, which was the
focus of a study carried out in 1999. The
emissions figures for 1990 and the alterna-
tive emissions adjustments for a scenario
year (2020) were used to show to what
extent ground-level ozone reduces, or can
reduce, agricultural yields in the various
provinces. In the reference scenario, NO_
emissions are expected to quadruple
within 2020 compared with 1990 levels.
The results demonstrate the possibilities
for relatively dramatic reductions in yield
for certain types of crops. To be able to
say anything about the effect of long-range
air pollution, calculations were also made
where it was assumed that the emissions
remain at 1990 levels outside of China,
but within the country they increase with
respect to the reference scenario. These
calculations showed that the pollution
outside China had a great impact on the
ozone levels within China’s borders.

With a point of departure in the dose-
response functions described in the
literature, three sets of functions were
chosen to estimate yield losses in China.
The three sets of functions are based on
studies in the USA and Europe, and have
different exposure indexes. Estimated
yield losses vary with the use of the diffe-
rent functions because the methods are
based on different assumptions and diffe-
rent threshold values for ozone

concentration. Nevertheless, the
calculations indicate which crops are most
vulnerable to losses in yield. Among other
things, we found that the simultaneous
occurrence of maximum levels of ozone
and the growth season for spring wheat,
soy beans, and corn makes these types of
crops particularly vulnerable, and that
reductions in yield of up to 30% for spring
wheat can be the result of an emissions
increase like that assumed in the reference
scenario.

Even though there is a great deal of
uncertainty associated with these types of
estimates, and it must be assumed that
agriculture will adjust to the changes in
yield (e.g., by changing species and
cultivars), this study nevertheless indicates
the magnitude of the benefit of reducing
emissions to the air in this region. Since
NO, emissions are closely connected to
the consumption of fossil fuels, it is
difficult to imagine significant reductions
in these emissions with the help of pure
technological and cleaning measures.
Reducing emissions growth to such a level
that it will be of any real benefit will most
likely be achieved by reducing the
increase in fossil fuel consumption as
such, which is also desirable from a
climate perspective.

Research Cooperation

CICERO'’s location at the University
of Oslo and its close cooperation with
relevant institutions is essential in a
field where there is such a close tie
between basic and applied research.
CICERO'’s association with the Uni-
versity is strategically important and
mutually beneficial. Cooperation with
the University of Oslo is formalized
through framework, operations, and
leasing agreements. CICERO takes on
as many teaching and graduate-stu-
dent advising assignments as possible
at the University in cooperation with
the relevant departments. In 1999 CI-
CERO hired its fourth senior
researcher from the University in a
part-time position. The Center’s

research fellows participate in the for-
mal post-graduate instruction at the
University. Two of CICERO’s
research fellows defended their
doctoral theses in 1999, and its two
remaining fellows are currently study-
ing in the USA.

In Norway, CICERO cooperates
not only with the University of Oslo
and its institutions, but also with
other research communities. In this
way, CICERO and the other research
communities can draw upon each
other’s international contacts. Be-
cause CICERO was originally
established by the Norwegian govern-
ment to help coordinate climate-po-
licy research in Norway, CICERO has

the main responsibility for
coordinating the research program
“Norwegian Energy and
Environmental Policy: Constraints,
Opportunities and  Instruments”

(SAMRAM) in the Research Council
of Norway, as well as acting as a
secretariat for the Research Council’s
Samarbeidsutvalg for klimaforskning
(The joint committee on climate
research).

CICERO has also continued to
cooperate with the Fritjof Nansen In-
stitute in 1999 through the support of
earmarked funds set aside by the
Research Council for joint ventures
between foreign policy institutions in
the Oslo area.
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Information Activities

There has been a significant increase in
information activities at CICERO every
year since 1997. In addition to
continuing to publish the newsletter
Cicerone and host the Climate Forum,
CICERO staff members participate
frequently in the public debate on
climate issues and often act as speakers
in various forums.

Increased traffic on the Web site

CICEROs Web pages
(www.cicero.uio.no) are  updated
frequently with news, both in English
and Norwegian, on developments on
the climate negotiations. CICERO
makes all of its publications
immediately available on the Web site,
which also displays an overview of all
of CICEROs reserch projects and
associates. The site also contains num-
ber of useful links to articles on climate
issues and many other Web pages on
climate and energy. The number of
visitors to CICERO’s Web pages has
increased from 36, 609 in 1996, 57,121
in 1997, 154,690 in 1998, up to
256.682 in 1999.

Significant expansion of Cicerone

Cicerone provides news updates from
climate and environmental research,
from the polititcal arena, and from CI-
CERO. It also contains reports from
important international meetings and
conferences, as well as articles on the
lates developments in international
forums.

The eighth volume of CICERQ’s news-
letter, Cicerone, was issued six times in
1999. The number of pages per issue
increased from previous years, and the
1999 issues also included pages
devoted exclusively to the RegClim
research project. Three thousand
copies of Cicerone are printed for each
issue, and the copies are distributed
free of charge to about 2300
subscribers. The bulk of the subscribers
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are from ministries, directorates, pri-
vate firms, research institutions, and
upper secondary schools.

Subscription to Cicerone is free. Cice-
rone is published in Norwegian only,
and Cicerones director acts as editor-
in-chef.

Resource for the media

CICERO’s mandate to disseminate as
much information as possible means
that virtually all of the research that ta-
kes place here is made available to the
general public. This also demands a
certain emphasis on popular-scientific
presentation to increase accessibility.

This accessibility has made CICERO a
growing source of information for the
media when it comes to both natural
science issues and questions connected
to climate policy and negotiations.

CICERO's staff members are frequently
asked to supply expert commentary,
and the Center’s publications and
newsletter are often used by journalists
for background information.
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Researching
Sources of Power

“Who are the most powerful actors in Norwegian
climate policy?” asked five researchers at CICERO.

Here’'s what they found.

The project on power and the environ-
ment had two main focuses in 1999. First,
the researchers analysed Norwegian
experiences with tax reform in a
comparative context. This effort has been
focused both on disseminating informa-
tion and on analysing the economic and
political dynamics of the tax reform
process in Denmark, Germany, the
Netherlands, and Britain. Second, they
analyzed the distributional and economic
efficiency effects of various designs of
quota systems. The group of researchers
was made up of Sjur Kasa, Bjart Holts-
mark, Guri Bang Sefting, Cathrine Hagem
and Odd Godal.

The results may be summarised in the
following points:

* Green tax reforms are well under way in
most environmentally progressive Euro-
pean countries. While heavy industries are
exempted in some important countries
(Netherlands, Germany), other countries
like Denmark and Britain have chosen to
impose modest taxes on their heaviest in-
dustries.

Publications: Sjur Kasa: “Europa vel-
ger miljoavgifter”, Aftenposten, 12 July
1999, Sjur Kasa & Bjart Holtsmark:
“Miljoavgifter. Pigou og den usynlige hidnd
slar tilbake,” in Sosialokonomen, no. 8
1999. Sjur Kasa: “Avgifter i klima-
politikken i noen europeiske land”, CI-
CERO Working Paper (in press).

¢ It seems like countries characterised by
strong corporatist traditions in export-

oriented heavy industries (Norway,
Netherlands) have a stronger tendency to
exempt heavy industries than countries
with a less institutionalised corporatist
system (Denmark). Various corporatist
traditions may produce exemptions for
heavy industries. While the Nordic trade-
union dominated corporatist tradition has
contributed to heavy industry exemptions
in Norway, the employer-dominated
corporatist tradition of the Netherlands
has also produced heavy industry
exemptions contrary to the wishes of
Dutch  trade  unions and  the
environmental movement.

Publications: Sjur Kasa: “Corporatism
and green taxes: The cases of Norway,
Netherlands and Denmark”. CICERO
Working Paper/Journal manuscript - in
preparation.

* A free permit system as proposed by
some political parties and industrial
interests in Norway may have negative
impacts in terms of economic efficiency
and redistribution.

Publications: Bjart Holtsmark: “A
comparison of taxes and tradable permits
in national climate policy,” CICERO
Working Paper 1999:8, “Kostnadseffektiv
klimapolitikk med doble gevinster.” Norsk
Okonomisk_Tidsskrift, Vol. 113, pp. 49-
70.

Camilla Bretteville is connected to the
project as a PhD student. She is staying at
the Department of Agricultural and
Resource Economics, University of Berke-

Project leader Sjur Kasa

ley. In 1999, she published “Decision
criteria under uncertainty and the climate
problem,” CICERO Working Paper
1999:10. Together with Guri Bang Sefting,
Brettville has submitted the article “From
taxes to quotas? - The Norwegian climate
policy debate” to Energy Policy.

® So far, one article from the project’s first
year has been accepted for international
publication. This is Sjur Kasa’s “Policy
networks as barriers to green tax reform:
The case of CO,-taxes in Norway,” which
has been fully accepted for publication in
Environmental Politics. Two other papers
from the project’s first year are in the
review process.
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A Network of participation

In addition to its projects and efforts to
disseminate information - through
lecturing, media appearances, and
other types of participation in the ge-
neral debate - CICERO had good
contact with the public throughout
1999, both in terms of quality and
increasing quantity.

The Center was represented on a
number of boards and other
institutions in the Research Council of
Norway: KLIMATEK, NORMIL-2000,
SAMRAM, the Energy Forum,
Samarbeidsutvalget for klimaforskning
(the joint committee on climate
research), and Strategiutvalget for
energiforskning (the committee on
energy research strategy).

Other key public committees where
CICERO has been represented include
the Kvoteutvalget (Commission for
greenhouse gas emission trading sys-
tems for Norway), a similar committee
of experts established in Sweden,
MILJOSOK and the working group
that looks at new and flexible
instruments in environmental policy,
and Statoil’s Environmental Forum.

Internationally, CICERO has

actively participated in the IPCC
process and been represented in,
among others, the European Science
Foundation’s TERM II program and
the European Agency’s Scientific
Committee.
CICERO has also participated in the
application approval process within
the EU system for other countries’
research councils.

Board of

In February 1997, the Norwegian
Ministry of the Environment appointed
a board of directors for CICERO for
the term ending 20 February 1999,
with Knut N. Kjeer from the Central
Bank of Norway as the chair. Upon
recommendation from CICERO, the
period was extended until 30 June
1999, when a new board was
appointed. Knut N. Kjer was re-
appointed as chair, while University
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Also in 1999 CICERO participated
in a number of conference committees
(e.g., ENS 1999 and the national
conference on climate change research
organized by the Research Council). It
submitted several contributions to
conferences and working group
meetings, and participated actively in
researcher evaluations and student
grading at institutions of higher
learning in Norway. Two international
conferences where arranged by CI-
CERO in co-operation with ECON on
the theme of national and international
quota trading.

Climate Forum

The Climate Forum  assembles
participants from the public and pri-
vate sectors and central research
institutions in Norway. On the agenda
is the greatest global challenge of our
time: The dangers posed by harmful
climate changes. Information and
discussion about this topic is the
objective of the Climate Forum, which
is organized by CICERO.

The Forum aims to disseminate
knowledge about the latest
developments within the area of
climate and create a dialog about key
climate policy issues between the
actors. Fifteen commercial enterprises
and governmental institutions are
members. In 1999, the Climate Forum
met three times with the following
themes:

irectors

Director Tor Saglie and Professor As-
bjorn Redseth both stepped down after
having served since the early 1990s.
Tor Saglie had acted as vice-chair since
1991. Board members Hege Skjeie,
Anne Therese Hestenes, and employee
representative H. Asbjorn Aaheim also
stepped down. The newly appointed
board members are professors Jon Vis-
lie from the Department of Economics
and Trond Iversen from the

* The natural science basis for cli-
mate policy - do we know more?
March 23, 1999. Director Knut H.
Alfsen gave a broad presentation on
the problem of climate change,
professor Trond Iversen described
ongoing work and preliminary re-
sults from a project on regional cli-
mate change (RegClim), while Re-
searcher Tora Skodvin gave an in-
troduction to the IPCC process.

* Commissions for greenhouse gas
emission trading systems and quota
trading. October 6, 1999. Leaders
of the Norwegian and Swedish com-
mission for emission trading sys-
tems, Eva Birkeland and Kjell
Jansson respectively, talked about
work in their respective commis-
sions. Geir Hoibye from the Confed-
eration of Norwegian Business and
Industry offered viewpoints from
the business community.

® Quota trading, new impulses. De-
cember 13, 1999. Chief negotiator
Harald Dovland from the Ministry
of the Environment updated the
participants on the results from the
climate negotiations (COP5) in
Bonn. Business development man-
ager Olav Fjellsa presented the in-
ternal system for emission trading
introduced in BP-Amoco. Finally,
Nicolai Zarganis from
Energistyrelsen in Denmark gave
some views on quota trading.

Department of Geophysics, as well as
Faculty Director Tove Kristin Karlsen
from the Faculty of Social Science, all
from the University of Oslo, and
Managing Director @yvind Lund from
ABB. Tora Skodvin is the newly
appointed employee representative.

In 1999 the Board had four
meetings, one of which was combined
with a scholarly seminar that included
some of CICERO's staff members.
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Towards More Interdisciplinary Research

“If society can really see the benefit of developing
good interdisciplinary communities, it should
accept the costs and time it takes to build them up,”
write Kristin Aunan and Jan S. Fuglestvedt. They see
a great discrepancy between stated goals and actual
prioritization of interdisciplinary efforts.

“Interdisciplinary” is a concept often
encountered in political manifestos on
education and research, as exemplified by
the latest Forskningsmeldingen (Report to
the Storting/Parliament on Scholarly
Research). Interdisciplinary research is
often touted as the solution for meeting
the great environmental policy challenges
facing the world today. Most experts seem
to agree that single disciplines working in
isolation cannot provide sufficient
answers to how problems are created and
how they can best be resolved. But to
what extent has this acknowledgement
actually affected how funding decisions
are made in the field of climate and envi-
ronment research? We believe there is a
great discrepancy between expressed goals
and actual prioritization, and this article
discusses the possible reasons for this as
well as some instruments that can pro-
mote interdisciplinary research where it is
desirable.

Not a goal in itself

Interdisciplinary research is not an end in
itself, but rather a means to achieve better
and more complete answers to complex
research questions. Often, but not
necessarily always, the research focuses
on concrete issues defined by society and
therefore falls under the category of
“applied” research. In the absence of
interdisciplinary =~ research,  decision-

makers, who have to interact with the real
world and all the competing interests this
implies, have to draw upon one set of sin-
gle-discipline analyses. Even though
interdisciplinary research can never
replace a politician’s need to consider an
issue from a variety of angles, it
contributes to a stronger basis on which
to make decisions.

If we travel far enough back in time,
research was commonly conducted in a
far more interdisciplinary manner than it
is today. Modern research and education
communities, however, have increasingly
split off into sub-disciplines, a natural
consequence of the rapidly growing
volume of knowledge people have
acquired. What determines the scope and
content of a particular academic discipline
is not set in stone, and the majority of
today’s disciplines have only emerged in
this century.

An established discipline is
characterized by a given set of explanatory
models, methods, and terminology. It is
also characterized by having common
norms for what makes good research
within the discipline. Even though there
are obviously norms that hold true across
disciplines, we cannot escape the fact that
the definition of “good research” may vary
between disciplines. (See, e.g., Gulbrand-
sen and Langfeldt in Forskningspolitikk
3/97, in Norwegian.) A researcher’s merits
depend first of all on how he or she

performs within this system, where peer
review is a central element. This
discipline-based merit system means that
devoting time to interdisciplinary research
represents a professional risk for the indi-
vidual researcher because such research
may take place at the expense of
advancement  within a  particular
discipline. This may turn into a vicious
circle: the scholar who does not advance
in his or her own field does not bring the
necessary prestige to interdisciplinary
studies. It is also a fact that inter-
disciplinary work often takes more time
and is therefore demands more resources
from the communities involved.

Single-discipline thinking

Traditional single-discipline thinking can
also cause interdisciplinary project
proposals to fall between the cracks of the

Research Council of Norway. The
particular institutional design of the
Research  Council can limit the

opportunities for these proposals. The
indirect effect of this could be that the
existing structure becomes solidified and
continues to restrict the dynamic
development of the disciplines. An
interdisciplinary project proposal can
easily be viewed less favorably than a sin-
gle-discipline proposal if the evaluation
committees do not include representatives
with a background in each of the
disciplines represented in the proposal
and instead consider the proposals on the
basis of their own single-discipline
criteria. In such a case it is of little help
that “interdisciplinary scholarship” is one
of the many positive criteria in the
evaluation of a project proposal. It is also
the case that the research questions in
interdisciplinary projects have a tendency
to cross the boundaries of the program
areas. For example, there is a broad
spectrum of important research topics in
the area between the program on changes
in the climate and ozone layer and the
program on the social-scientific issues
relating to energy and environment policy
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(SAMRAM) that are difficult to capture
within each of the programs alone. The
ministries and private sector often show
an interest in and a need for
interdisciplinary projects, but the down-
side is that these are often short-term
assignments that do not necessarily pro-
mote long-term competence building.

Measures that can strengthen
cooperation

We see a need for instruments and
concrete measures that will help strengt-
hen cooperation between the natural and
social sciences in the area of climate and
environment research. This is a type of

Projects

Structure and agent in the scientific
diplomacy of climate change (402)

Science constitutes a central component
of international environmental policy-
making, and scientific advisory bodies
have increasingly become integral parts of
negotiation efforts. This study looks at the
science-policy dialogue in the regime
formation process. It looks at both the
role of institutional arrangements and the
role of performances of Ileadership
functions in the process. The project is a
case study of the Intergovernmental Panel
on Climate Change (IPCC) during the
period 1988-1995. The thesis was publicly
defended for the Dr. Polit. degree on May
28, 1999.

CICERO researcher:
(doctoral thesis).

Tora Skodvin

Status: Accepted for publication by
Kluwer Academic Publishers.

Funding: The Research Council of Nor-
way and CICERO.

Publications:

¢ Skodvin, T.: Structure and Agent in the
Scientific Diplomacy of Climate Change:
An  Empirical Case Study of the
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cooperation that 1is also explicitly
mentioned as desirable by the Research
Council of Norway, most recently in its
action plan for environment and
development in 1999-2000. We believe
the Research Council should consider
establishing separate guidelines for hand-
ling and evaluating interdisciplinary
project  proposals. The evaluation
committees that receive interdisciplinary
project proposals should represent
expertise within all of the disciplines
represented in the proposal. If this is not
the case, then external expertise from
people who are familiar with the
disciplines and know what
interdisciplinary research requires should

ctivein

Intergovernmental Panel on Climate
Change (IPCC). Doctoral  thesis,
Department of Political Science, Univer-
sity of Oslo. A revised version of the
manuscript will be published by Kluwer
Academic Publishers in 2000.

EU leadership and climate negotiations
(6308)

The objective of this project was to
evaluate the opportunities for the EU to

play a leadership role in climate
negotiations. CICERO’s  contribution
consisted of mapping the different

economic interests in a selected number of
EU countries. Calculations of change in
energy demand resulting from
implementation of carbon taxes and alter-
native climate-policy instruments are used
as a point of departure. Calculations were
made for Germany, Italy, the UK, France,
Spain, and the Netherlands, and then an
analysis of the measures that might be
implemented in these countries was
carried out.

CICERO researchers: Camilla Bretteville
and Asbjorn Aaheim in cooperation with
other institutions including the Fritjof

be brought in to a much greater extent
than is the case today. Better contact
between the programs will most likely also
improve the possibilities of initiating
broad-scale interdisciplinary projects that
include both natural and social sciences.

It must be acknowledged that good
interdisciplinary communities, whether
located at the same site or not, need time
to develop and that this is a separate
investment  cost  associated  with
establishing such communities. If society
places a value on this kind of
development, more measures that are
specifically targeted to this end should be
implemented to facilitate interdisciplinary
research.

Nansen Institute and RIIA (UK)
Status: Completed.

Funding: EU and the Research Council of
Norway.

Publications:

® Aaheim, A. and C. Bretteville, “Emission
reduction in EU countries: Sources of
conflict,” in Gupta, J. and Grubb, M.
Climate Change and the Leadership
Paradigm: Options for the European
Union. Forthcoming.

® CICERO Working Paper 1999: 3.

Modeling international negotiations:
Exploring the settlement range in the
global climate change negotiations
(6407)

The aim of this project was to develop a
model which could be wused to
systematically explore (a) the political
feasibility of alternative policy options,
and (b) the settlement range of the global
climate-change negotiations. As a point of
departure, the outcome of an internatio-
nal negotiation process was conceived of
as a function of three major determinants:
the configuration of participant country
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preferences (interests, positions), the
distribution of relevant political resources
(“power”), and the institutional setting
(with particular attention paid to the
decision rule(s)). The team pursued an
incremental approach, starting out with a
simple static model including only a small
number of countries and a limited range
of policy options.

CICERO researchers: Arild Underdal,
Bjart Holtsmark, Jon Hovi, Lasse Ringius,
Asbjorn Torvanger and Asbjern Aaheim.

In collaboration with: Steinar Andresen,

Olav  Schram Stokke and Jergen
Wettestad from the Fritjof Nansen
Institute.

Status: Completed, awaiting publication
in book form.

Funding: SAMRAM, The Research Coun-
cil of Norway.

Documentation:

® Agrawala, S. and S. Andresen (1999):
“Indispensability and Indefensibility? The
US in the Climate Treaty Negotiations.”
Global Governance, vol. 5, no. 4, pp 457-
482.

® CICERO Report, 1999:8.

® CICERO Working Paper 1997:11
¢ CICERO Working Paper 1997:6
¢ CICERO Working Paper 1997:8
* CICERO Working Paper 1998:14

® Hovi, J. and B. J. Holtsmark: “Betingete
posisjoner i klimaforhandlingene.” Norsk
Statsvitenskapelig — Tidsskrift, vol. 14
(1998), no 4, s.353-374. An earlier vers-
ion of the article is published as CICERO
Working Paper 1997:9.

® Presentation at the climate negotiations
(COP5) in Bonn 04.11.99

¢ Stokke, O.S.: “Pure Reasoning from Rio
to Kyoto: Norms and Arguments in
Climate Change Negotiations.” FNI Re-
port R-006-1998.

¢ Underdal, A.: “Modelling International
Negotiations: The Case of Global Climate
Change.” Paper presented at the 3% Pan-
European Conference on International
Relations, Wien, Sept. 16-19, 1998.

¢ Aaheim, H.A: “The Appropriateness of
Economic Approaches to the Analysis of
Burden-Sharing.” In F. C. Toth (ed.), Fair-
ness and Climate Change. Earthscan
(forthcoming).

AEROCHEM 11 (6503)

The overall objective of the AEROCHEM
project is to study how past, present and
future aircraft emissions affect ozone in
the upper tropsophere and lower
stratosphere. These studies can act as a

basis for decisions on emission standards
for future aircraft operations. The main
project tool will be global three-
dimensional chemical transport models
(3-D CTMs) where large-scale ozone
distribution and changes due to aircraft
are calculated. CICERO will use the 3-D
CTM developed at the Department of
Geophysics, University of Oslo, to study
the impact of future aircraft emissions
and, in particular, how this is influenced
by deep convection. The results will serve
as input to radiative forcing and climate
models to estimate climatic effects.

CICERO researchers: Ivar Isaksen , Terje
Berntsen.

In collaboration with: University of Oslo.
Status: Completion expected in 2000.
Funding: EU.

Publications:

® Berntsen T., and I.S.A. Isaksen. Effects
of lightning and convection on changes in
tropospheric ozone due to NOx emissions
from aircraft, Tellus, 51B, 766-788, 1999.

* M.Y. Danilin, D.W. Fahey, U. Schu-
mann, M.]. Prather, J.E. Penner, M.K.W.
Ko, D.K. Weisenstein, C.H. Jackman, G.
Pitari,I. Koehler, R. Sausen, C.J. Weaver,
AR. Douglass, P.S. Connell, D.E.
Kinnison, F.J. Dentener, T. Berntsen,
I.S.A. Isaksen, and E.L. Fleming, Aviation

fuel tracer experiment: model
intercomparison and implications,
Geophysical Res. Lett.,25, 3947-3950,
1998.

® Kraabol, A.G,, T. K. Berntsen, J. K. Sun-
det and F. Stordal, Impact of NOx
emissions from subsonic aircraft: Inclus-
ion of plume processes in a global 3-D
CTM. Manuscript in preparation.

Contributions to assessment reports

® Chapter 4 /Modeling of the chemical
composition of the future atmosphere’, in
Aviation and the global atmosphere,
IPCC, 1999.

Air quality management and planning
system for Guangzhou, China (6511)

This is a NORCE project led by the
Norwegian Institute for Air Research
(NILU) to help Chinese authorities take
measures against air pollution in
Guangzhou, to transfer knowledge useful
for estimation of pollution-related effects,
and to facilitate decisions on policy
measures. CICERO’s contribution
included studies of effects on health and
vegetation from local air pollution.
Estimates of the frequency of health
damages from air pollutants in different
parts of the city were carried out using
dose-response  functions from the

literature. The transferability of the
functions were studied by analyzing
results based on available health statistics
and on epidemiological studies
(comparisons of incidence of respiratory
illnesses and  hospitalization  with
exposure to air pollution) carried out
within the framework of the project.
Estimates of damage to crops (particularly
by ozone) were also based on established
dose-response functions. In addition, soil
acidification and contents of toxic metals
in crops were studied.

CICERO Researchers: Kristin Aunan and
Hans M. Seip.

In collaboration with: Norwegian Insti-
tute for Air Research (NILU), Guangzhou
Research Institute of Environmental
Protection (GRIEP), Thorjern Larssen,
the Department of Chemistry, University
of Oslo.

Status: Research completed, report series
in preparation.

Funding: Norwegian Agency for Deve-
lopment Cooperation (NORAD).

Publications: in preparation.

Institutional requirements for voluntary
agreements (7301)

The aim of this project was to determine
how voluntary agreements (VA) compare
to other policy tools in terms of effectively
meeting environmental targets, specifically
in terms of cost-effectiveness and adminis-
trative effectiveness. The project was
divided into three parts. In the first part,
advantages and disadvantages of VAs
were compared to other policy tools. In
the second part, the potential of VAs as an
international policy tool, either in a bilate-
ral or regional setting, was explored. In
the final step, the attractiveness of VAs in
implementation of the Kyoto Protocol was
discussed.

CICERO researchers: Asbjorn Torvanger
(project leader), Tora Skodvin.

In collaboration with: Rolf Golombek,
The Frisch Centre of Economic Research,
Norway, Kjell Sunnevag, Foundation for
Research in Economics and Business
Administration (SNF), Bergen, Norway.

Status: Completed.

Funding: The Research Council of
Norway/ SAMRAM.

Publications:

* A revised version of CICERO Report
1999:4 has been accepted for publication
in the book Environmental Agreements:
Process, Practice, and Future Trends.
Forthcoming from Greenleaf Publishing:
UK.
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* CICERO Report 1997:7
* CICERO Report 1999:4
* CICERO Working Paper 1998:10

® Proceedings from workshop on volun-
tary agreements, Oslo, December 15, 1997

¢ Seminar on voluntary agreements, Oslo,
September 16, 1999, organized by CI-
CERO, Frischsenteret and SNF.

Uncertainty and the greenhouse effect
(7302)

The objective of this project was to
evaluate the impact of uncertainty on dif-
ferent variables in climate-policy decision-
making. The significance of irreversible
abatement capital, the relationship
between methane and carbon dioxide
reductions, conflicts of interest and
agreements between developed countries
and developing countries, and the
significance of start-up costs for climate
measures were analyzed.

CICERO researchers: Camilla Bretteville,
Hans H. Kolshus, Asbjern Torvanger
(project leader), Asbjorn Aaheim.

In collaboration with: Statistics Norway,
Kjell Arne Brekke, Terje Lystad, Morten
Seberg.

Status: Completed.

Funding: The Research Council of
Norway.
Publications:

* Aaheim, H.A., K.A. Brekke, T. Lystad,
and A. Torvanger (2000): “The tradeoff
between short- and long-lived greenhouse
gasses under uncertainty and learning.”
Forthcoming Discussion Paper from
Statistics Norway.

® Aaheim, H.A. (2000): “Investments in
climate measures under uncertainty.”
Forthcoming CICERO Working Paper.

¢ Aaheim, H.A. and C. Bretteville (2000):
“Decision-making frameworks for analysis
of climate policy under uncertainty.”
Forthcoming CICERO Working Paper.

® Brekke, K.A. and T. Lystad (2000): “Op-
timal CO, emissions with irreversible but
depreciating abatement capital.”
Forthcoming Discussion Paper from
Statistics Norway.

® Seberg, M.G. (1998): “Uncertainty and
negotiation on international tradable
quota  treaties.”  Statistics = Norway
Discussion Paper 233. Presented at the
World Conference of the Association of
Resource and Environmental Economists,
Venice.

® Seberg, M.G. (1999a): “Asymmetric in-
formation and international tradable
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quota treaties: An experimental
evaluation.” Statistics Norway Discussion
Paper 248. Forthcoming in Environmental
and Resource Economiics.

® Seoberg, M.G. (1999b): “Instruksjonar til
og data fra eksperiment om internasjonal
kvotehandel,” Statistics Norway Notat
No. 7.

Science, technology and international
cooperation (7406)

The objective of this project was to look at
why some international environmental
problems are resolved more “effectively”
than others. The answer was provided in
terms of characteristics of the particular
problem and the “problem-solving
capacity” the problem is met with.

CICERO researchers: Arild Underdal
In collaboration with: Fridtjof Nansen
Institute (FNI), Norway, School of Marine
Affairs at the University of Washington,
Seattle, USA

Status: Completed.

Funding: The Research Council of Nor-
way, and a couple of American sources.

Publications:
®* Book manuscript submitted to MIT
Press.

Effectiveness of international
environmental agreements (7409)

By creating a European network of
researchers addressing  issues of
effectiveness of international
environmental agreements, this project
aims to create a forum for the
development of a broader based consen-
sus on the most important factors that
influence effectiveness. The research acti-
vities of this network will be based on a
classification of international
environmental agreements, an inclusive
definition of effectiveness, and a
preliminary list of factors to be conside-
red. Multilateral environmental
agreements will be classified in three
categories: (1) global environmental
agreements, (2) regional environmental
agreements (i.e. involving significantly
fewer than all countries), (3) and the
environmental legislation of the European
Community (i.e. involving a specific
institutional structure to generate and
implement the agreements). The project
will present a series of workshops,
culminating in a general conference to

present the results of the research.
CICERO researchers: Lasse Ringius,
Arild Underdal.

In collaboration with: IEEP Institute for
European Environmental Policy, London;
IVM-VU Institute for Environmental
Studies, Amsterdam; Fridtjof Nansen In-
stitute (FNI), Norway; IPAE-MADRID,
Spain; Ecologic, Germany; VERTIC, Lon-
don; Free University of Berlin; Roskilde
University, Denmark; FIELD, London,;
Cardiff Law School, Wales, UK

Status: Ongoing; completion expected in
February 2001.

Funding: EU.

Publications:
* First year report.

® Underdal, A, S. Andresen, L. Ringius,
and J. Wettestad: “Evaluating regime
effectiveness: Developing valid and usable
tools.” Agenda-setting paper for the sec-
ond-year workshop, September 10-12,
1999.

® Underdal, A. (with inputs from M.
Hisschemoeller and K. von Moltke): The
Study of Regime Effectiveness. Agenda-
setting paper for meeting of an EU
Concerted Action Program, 16-18
October 1998.

Power and the environment (7408 )

The main purpose of the project is 1) to
reach an understanding of how national
power structures influence the transition
to more climate-friendly production and
consumption systems in Norway, and 2)
to analyze how national power structures
can influence the climate political process
internationally. The project has two main
phases: the first (1997-98) dealt with
economic and political-science analyses of
the climate-related coalitions in the Green
Tax Commission; the second (1999-2000)
will examine which influences the finds
relating to power-sharing can have for in-
ternational climate negotiations.

CICERO researchers: Knut H. Alfsen,
Camilla Bretteville, Odd Godal, Cathrine
Hagem, Bjart Holtsmark, Sjur Kasa
(project leader), Henrik Malvik, Guri
Bang Sefting

Status: Completion expected in 2000.

Funding: SAMRAM, The Research Coun-
cil of Norway

Publications:

* Bretteville, C. and G.B. Sefting: “Beret-
ningen om et varslet avgiftskutt: En historie
om norske gronne skatter.” Cicerone no. 7/
9§, p. 1.

* CICERO Policy Note 1998:1

* CICERO Policy Note 1998:2

* CICERO Policy Note 1999:5

* CICERO Working Paper 1998:10
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¢ CICERO Working Paper 1998:8

® Hagem, C.: “Gratiskvoter mot bedrifts-
nedleggelser: Har klimapolitikken et bedre
virkemiddel?” Cicerone no. 6/98, p. 14.

® Kasa, S.: “Hvor stort er spillerommet for
effektive klimatiltak? CICERO-prosjektet
Makt og milje i 1998,” Cicerone no. 7/98,
p- 11.

UNEP country study on climate change
impacts and adaptations assessment in
Cuba (7603)

The project comprised the final case study
under the UNEP Country Studies pro-
gram, where CICERO played a
coordinating role for technical assistance
to Antigua and Barbuda, Cameroon,
Estonia, Pakistan and Cuba. One purpose
of these country studies was to test the
IPCC’s guidelines for impact assessments
and adaptation. CICERO made use of
expertise from an international Technical
Assistance Team consisting of technical
experts from UNEP, IPCC and CICERO
among others. The Cuba project aimed to
build local capacity on climate impacts
and adaptation, contribute to the
preparation of a national assessment on
climate impacts, and suggest
improvements to the IPCC’s guidelines for
climate impact assessments.

CICERO researchers: Karen O’Brien
(project leader), Linda Synga

Status: Completed, awaiting publication
of book.

Funding: The United Nations Environ-
ment Program (UNEP), Global Environ-
ment Facility (GEF), Danida, Denmark

Publications:

® Developing Strategies for Change: The
UNEP Case Studies on Climate Change
Impact and Adaptation Assessment.
Forthcoming CICERO report.

* Impactos del Cambio Climdtico y
Medidas de Adaptacién en Cuba. Instituto
de Meteorologia, Havana, Cuba.

Climate variability and the use of
seasonal climate forecasts in Southern
Africa (8310)

Seasonal climate forecasts can potentially
increase the capacity of farmers to adapt
to climate change by reducing
vulnerability to climate risks and to
facilitate planning and management.
Working in collaboration with researchers
in southern Africa, the project involved an
analysis of user responses to the 1997-
1998 seasonal forecasts issued by
SARCOF (Southern Africa Regional
Climate Outlook Forum). Case studies
were carried out at the farm-level in Na-
mibia and Tanzania, and supplemented by

interviews with institutions tied to the
agricultural sector, including agricultural

ministries, food cooperatives, seed
companies, banks, and famine relief
organizations. Institutional interviews

were also conducted in Zimbabwe, where
local researchers have been examining the
responses to forecasts among communal
farmers. The project aimed to identify
whether and how farmers are receiving
forecasts, and what types of constraints
there are to making optimal use of the
forecasts. This project represents the sec-
ond phase of a project on climate change
in Africa.

Project leader: Karen O’Brien and Linda
Sygna.

In collaboration with: University of Na-
mibia, Sokoine University of Agriculture
in Tanzania.

Status: Research completed, manuscript is
in editing stage

Funding: The World Bank.

Publications:

¢ “Is information enough? User responses
to seasonal climate forecasts in Southern
Africa.” CICERO Report.

® Naess, L.O., and K. O’Brien: “Stor usik-
kerhet om effekter av globale klimaendrin-
ger: ket fokus pa kortsiktige klima-
variasjoner,” Cicerone nr. 3/98, p. 9.

¢ SARCOF: Nytte av klimavarsler for
landbrukssektoren. Cicerone nr. 6/98, p. 5.

Macro-economic model for Indonesia
with environmental effects (8311)

The goals of this project were to (1)
enhance capacity of Indonesian experts
on macro-economic modeling for
environmental analysis through learning
by doing; (2) visualize the impact on the
environment of the economic
development process; and (3) incorporate
environment into economic planning. The
project concentrated on the development
of a macro-economic model for Indonesia
that includes environmental inputs and
outputs in the input-output module.

CICERO researchers: Bjart Holtsmark,
Hans H. Kolshus.

Status: Completed.

Funding: Direktoratet for naturforvalt-
ning (DN).

Publication: Final report submitted to DN
on March 1, 2000.

Air pollution from the oil industry:
Policy, measures and costs (8313 )

The aim of this project was to investigate
air pollution from the Norwegian oil
industry and to provide estimates of costs

related to emissions reductions in the
industry. The project also provided an ass-
essment of different types of policy
measures against air pollution suitable in
Norway in general, although with a
special focus on the role of the Norwegian
oil industry.

CICERO researchers: Kristin Aunan,
0Odd Godal, and Bjart Holtsmark.

In collaboration with: Det Norske Veritas
(DNV).
Status: Completed

Funding: The Norwegian Oil Industry As-
sociation (OLF).

Publications:
* CICERO Report 1999:2.

Rules for differentiation of greenhouse
gas reduction (8315)

The objective of this study is to identify
the most promising burden-sharing rules
applicable to national emission abatement
targets after the first Kyoto Protocol
period 2008-12 and for the later
involvement of developing countries. The
first phase of the project explores relevant
fairness principles and surveys concrete
differentiation ~ proposals from the
negotiations that resulted in the Kyoto
Protocol. Country-specific driving forces
for greenhouse gas emissions and other
indicators relevant for burden sharing
rules are also explored. In the second
phase, criteria for evaluation and
development of burden-sharing rules are
discussed, and a preliminary assessment of
promising burden-sharing rules carried
out. In the third phase the national cost
consequences of the burden sharing rules
are analyzed, and the most promising bur-
den-sharing rules are summarized. Finally,
in phase four, the results of the project are
disseminated through workshops with
scientists and policy makers and through
a computer model.

CICERO researchers: Asbjorn Torvanger
(project leader), Arild Underdal.

In collaboration with: Lasse Ringius,
UNEP/Risg, and Jaap Jansen, Remko
Ybema, Jos Sijm, Netherlands Energy
Research Foundation (ECN).

Status: Completion expected in 2000
Funding: The Dutch national research
program.

Publications:

® Ringius L., A. Torvanger, and A. Under-
dal (1999): “Burden differentiation: Fair-
ness principles and proposals,” ECN Re-
port No. 11, Petten: Netherlands, and as
CICERO Working Paper 1999:13.

® Torvanger, A. and L. Ringius (1999):
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“Burden differentiation: Criteria for
evaluation and development of burden-
sharing rules,” ECN Report No. 13,
Petten: Netherlands, and as CICERO
Working Paper 2000:1.

® Ybema, J.R,, J.C. Jansen, and F.T. Ormel

(1999): “Project definition and
introduction to some key concepts and
issues,” ECN Report No. 1, Petten:
Netherlands.

® Ybema, J.R., J.J. Battjes, J.C. Jensen, and
F.T. Ormel (1999): “Burden
differentiation: GHG emissions,

undercurrents and mitigation costs,” ECN
Report, Petten: Netherlands.

A survey of differentiation methods for
national greenhouse gas reduction
targets (8316 )

The aim of the project was to provide a

systematic ~ overview of  proposed
regulations and methods for
differentiating  national targets for

greenhouse gas reductions. The Kyoto
Protocol to the United Nations
Framework Convention on Climate
Change (UNFCCC) from 1997 established
differentiation of targets among countries,
but not in any systematic manner. Our
opinion is that a more systematic
approach to differentiation will facilitate
future negotiations. The sources for this
study included proposals from the Ad Hoc
Group on the Berlin Mandate (AGBM)

process  1995-1997, the European
Community’s Triptique approach for
differentiation of targets among its

member states, and recent academic
literature. Based on the selected criteria of
political acceptability, feasibility related to
negotiations, regional or global relevance
of the method, and potential for
developing the method further, it was
concluded that the most promising
contributions are the proposals by Japan,
France, Norway, Brazil, and finally, EU’s
Triptique approach.

CICERO researchers: Asbjorn Torvanger
(project leader), Odd Godal.

Status: Completed.
Funding: Nordic Council of Ministers.

Publications:
® CICERO Report 1999:5

® Report in the Tema-Nord series for the
Nordic Council of Ministers.

International certification of green-
house gas reductions (8317 )

The World Bank broke new ground by
awarding its first greenhouse gas
emissions  project  verification  and
certification contract to Det Norske Veri-
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tas (DNV), ICF and CICERO. The
contract to develop a pilot framework for
certifying  tradable greenhouse  gas
emissions represented a new Bank
initiative to push the frontiers of
environmental auditing. DNV, ICF and
CICERO worked closely with Bank staff
on designing a draft framework for the
verification and certification of World
Bank projects. As required under the
contract, the partners have applied this
framework to the Bank’s and Norway’s
efficient residential lighting project in Me-
xico (ILUMEX) to conduct a field audit
and independent certification of the
project’s emissions reduction.

CICERO researchers: Asbjorn Torvanger
(project leader), Knut Alfsen, Tora
Skodvin.

In collaboration with: Det Norske Veritas
(DNV), ICF Inc.

Status: Completed.
Funding: The World Bank.

Publication:

* Telnes, E., J. Uzzell, D. Antonioli, B.
Feldman, M. Gowen, P. Vrabel, A. Torv-
anger and T. Skodvin (1999): “World
Bank ILUMEX Verification Report,” DNV
Technical Report No. 99-3258, Det Nor-
ske Veritas, Oslo.

The Kyoto Protocol as a new frame-
work for the fossil fuel market (8318 )

There is considerable uncertainty associa-
ted with how the fossil fuel markets will
change as a result of the Kyoto Protocol.
Although it is common to assume that oil
prices might be somewhat lower than they
otherwise would have been, just how
much they might drop is uncertain. How
the Protocol will affect natural gas prices
in Europe is even more uncertain. Models
developed at CICERO were used to carry
out analyses that improve our understand-
ing of these changes in the fossil fuel
markets. The analysis looked particularly
at the role of the establishment of an in-
ternational emissions permit market.
Various sensitivity analyses were carried
out to discover how robust the results of
previous analyses are.

CICERO researchers: Bjart Holtsmark.
Status: Completed.

Funding: PETROPOL, The Research Co-
uncil of Norway.

Keywords: Kyoto Protocol, fossil fuel
market, framework.

Publications:

¢ “PETROPOL-midler til CICERO: Skal
se pé oljeindustrien og Kyotoprotokollen.”
Cicerone no. 1/99, p. 11

* CICERO Working Paper 1998: 9.

* Holtsmark, B.
petroleumsmarkedene,”
1999, no. 1.

“Fra kvoteborsen til
Sosialokonomen

Institutional roles in disseminating
renewable energy technologies: A
comparison of China and India (8401)

The project focused on mapping
institutional  barriers for expanding
renewable energy production in China
and India with a particular emphasis on
wind energy. The project has taken place
in cooperation with Chinese and Indian
research groups, and the results have been
reported in a series of internationally
published articles.

CICERO researchers: Lin Gan, Sjur Kasa

In collaboration with: Energy Research
Institute and Qsinghua University in
China and Tata Energy Research Institute
(TERI) in India

Status: Completed.

Funding: The Research Council of Nor-
way, NORAD, WWEF-China

Publications:

* CICERO Working Paper 1998:7 Also
published in Pacific Asian Journal of
Energy, Vol9, No.l, June, 1999 and
presented at the International Energy
Workshop, Stanford University, USA,
June 17-19, 1998.

* CICERO Working Paper 1999:5, also in
Nagel, S., ed., 2000. Global Technology
Policy: Among and Within Nations, New
York:  Marcel Dekker  Publishers
(forthcoming in April 2000); in Natural
Resources Forum (forthcoming in 2000);
and in China Environmental Perspectives,
Vol.1, No.2, 1999 [in Chinese].

* CICERO Working Paper 1999:7. The
paper is to be revised for publication in
Pacific Asian Journal of Energy.

® Gan, L. (with Liu, W.Q, Zhang, X.L.,
Gu, S.H.). 