First COOL Global Dialogue Workshop

RIVM, Bilthoven, The Netherlands

4 -6 July, 1999

Report

by

Ursula Fuentes/ Marcel Berk



Report First COOL Global Dialogue workshop 4-6 July 1999




Report First COOL Global Dialogue workshop 4-6 July 1999

I ntroduction S
Session |I: New | PCC Reference Scenarios 7
1 TheNew IPCC Reference Scenarios 7
2  Discussion 10
Session I1: Impacts of Annex-1 actions on developing countries 11
1  Overview of results of IPCC expert meeting 11
2 Discussion 13
Session |11: Broadening Participation 14
1 Overview 14
2 A Multi-Stages Approach: Optionsfor Developing Countries 15
3 Applying Fairness Criteria to Allocation of Climate Protection Burdens__ 18
4  An Exploration of Optionswith the FAIR model 19
5 Discussion 20
6 Interactive session with the FAIR model 21
Session |V: LULUCEF in climate policy 23
1 Introduction 23
2 TheRoleof the Terrestrial Biospherein the Global Carbon Cycle 25
3  Thepotential contribution of carbon plantationsto stabilisation 27
4  Discussion 30
Session V Mitigation and Stabilisation Scenarios 32
1  Economic Analysis of Stabilisation Scenarioswith WorldScan 33
2  Stabilisation Scenarioswith IMAGE/TIMER 36




Report First COOL Global Dialogue workshop 4-6 July 1999

3 Discussion

New Policy Questions

Evaluation of the Workshop

References

Annex

Programme

Participants

38

41

42

45

47

48

52



Report First COOL Global Dialogue workshop 4-6 July 1999

| ntroduction

On 4-6 July 1999, the First COOL Global Diaogue workshop was held at RIVM in Bilt-
hoven, the Netherlands. The workshop was organised by the National Institute of Public
Health and the Environment (RIVM) as the first in a series of four to be organised from
1999 to 2001. The workshops are part of the COOL project (Climate OptiOns for the
Long term), which is funded by the Dutch National Research Programme on Global Air
Pollution and Climate Change (NRP).

The two aims of the COOL project are:

= Toinvestigate options for along-term climate policy strategy in the Netherlands in an
international context,

= To contribute to the development of methods for participatory integrated assessment.

The COOL project organises dialogues in which policymakers, stakeholders, and scien-
tists assess options for long-term climate strategies. The project incorporates three levels:

= The Nationa Dialogue concentrates on options to enable emission reductions of up to

80% by the middle of the next century.

= The European Diaogue explores long-term policy options for Europe-wide reduc-
tions in greenhouse gas emissions, focusing on two economic sectors (energy and
transport).

= The Globa Dialogue is primarily directed at stakeholders involved in the UNFCCC

process, including representatives from environmental and industrial NGOs.

The COOL Global Diaogue sub-project aims at exploring long-term (30-50 years) inter-
national climate policy options and their implications for medium-term policy develop-
ment (second and third commitment periods of the Kyoto Protocol), by means of a series
of international science-policy workshops. The project builds upon extensive experience
with previous science-policy dialogue workshops, organised both prior to and after the
adoption of the Kyoto Protocol (Delft Process 1995-1997, van Daalen et al, 1998; Kassel
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workshops 1998, Onigkeit et al., 1998; Onigkeit and Berk, 1999). Central to the COOL
Global Diaogue is a policy-driven utilisation and development of scientific knowledge.

Set-up of the First COOL Global Dialogue Workshop
The programme of the first workshop was based on the policy questions that were identi-
fied during the previous Kassel workshops. On this basis, the following issues were cho-

sen for the first workshop:

* New IPCC baseline scenarios,

= Impacts of Annex-1-countries activities on devel oping countries,
= Broadening participation in the Global Climate Regime,

= Land-use change and forestry in climate policy,

= Mitigation and Stabilisation Scenarios.

The workshop started with an introductory diner to welcome the participants and to pro-
vide them with more information about the COOL project and the workshop programme.
The next two days were used for 3-4 hour sessions dealing with each of the selected is-
sues. All sessions started with one or more presentations by scientists, followed by a gen-
era discussion moderated by the chair of the session. Central to the set-up of the work-
shop is the purpose of having ample room for discussion to give policymakers the oppor-
tunity to request clarification (e.g. regarding model assumptions, uncertainties, reliability
of results), to discuss policy issues (policy relevance, normative aspects), and, findly, to
request for additional or new analyses or model modifications.

Participants were divided into an inner circle, formed by the policymakers, and an outer

circle, formed by the scientists, in order to give policymakers the priority in discussions.

As part of the session on broadening participation in the Global Climate Regime, a special
session with the interactive computer model FAIR was organised. This session consisted
of amoderated tour for an understanding of the model and to explore and evauate policy

options in an interactive way.

At the end of the workshop, one session was devoted to identify new policy questions

and the need for new analyses as a basis for the preparation of the second workshop. This
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report provides summaries of the presentations and discussions during each of the ses-
sions. In addition, it contains a list of new priority policy questions for further research
and analyses and the results of the evaluation of the workshop. In the reports on the dis-
cussions names of participants have been deliberately left out to ensure open discussion
during future dialogue workshops. The list of participants and the programme of the

workshop have been included as annexes to this report.

Session |: New | PCC Reference Scenarios

The first session, on the new IPCC Reference Scenarios, was chaired by Bert Metz
(RIVM). It started with a presentation by Bert de Vries (RIVM) on the new IPCC Refer-
ence Scenarios, with a focus on the scenarios calculated with the IMAGE and TIMER
models at RIVM. The presentation is summarised in Section 1. The discussion following

presentation is summarised in Section 2.

1 TheNew IPCC Reference Scenarios

1.1 Introduction

Bert de Vries presented the new IPCC Reference Scenarios, which will be described in
the IPCC Special Report on Emission Scenarios (SRES). These are scenarios with no
explicit climate mitigation policy, but different assumptions with regard to economic
growth, population growth, social development, energy and technology development,

policies (including environmental policies) and other driving forces.

New IPCC baseline scenarios are needed to replace the 1S92 scenarios, because a number
of decisive trends have changed in the meantime (e.g. developments in economies in tran-
gtion as well as in the Asan ,Tiger" countries, estimates of sulphur emissions). The
SRES scenarios should also show a wider variety of options regarding future develop-
ment, e.g. of convergence or divergence between North and South, or options of carbon

intensity.



Report First COOL Global Dialogue workshop 4-6 July 1999

Four scenario families have been distinguished, which can be ordered in a matrix as fol-

lows:
Open world with Closed world with cul-
high degree of conver- tural, technical, and eco-
gence nomic heter ogeneity

Limited, freeemarket ori- Al A2

entation on environmental | =y 4en Economic Age*) (, Divided World")

and social issues

Strong and explicit orien- Bl B2

tation on sustainability | g ganshle Develop-  (,Regional Stewardship®)

and equity issues ment*)

Each scenario family is characterised by a common storyline. Different modelling groups
have calculated a number of scenarios for each of the scenario families. For each of the
families, one scenario has been chosen as the marker scenario. With the IMAGE modd,
scenarios Al and B1 have been calculated. The IMAGE B1 Scenario is the marker sce-
nario for the B1 family. There is no business-as-usual scenario in the sense of one “best-

guess’ or most likely scenario.

The scenarios cover a broad span of values for main driving forces: The population
growth is higher in the heterogeneous world (A2, B2) than in the convergent world (A1,
B1), where world population decreases after 2050. The per-capita income is much higher
in the convergent world than in the heterogeneous world, GNP in 2050 istwice as high as
in the 1S92a Scenario, whereas it is lower in A2 than in 1S92a. Technology development
isfaster in the convergent world (A1, B1) than in the heterogeneous world (A2, B2).

Indicative first calculations of greenhouse gas concentrations and radiative forcing show
that SRES scenarios portray generally higher radiative forcing compared to the 1S92a
scenarios, despite the lower GHG emissions range, because of the lower sulphur emis-
sions range in the second half of the 21° century. In general, a decrease in sulphur emis-
sionsis expected for al storylines from about 2020-2050 on, because abatement measures
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are expected to be undertaken even at rather low income levels, as present trends in China

confirm.

1.2 |IMAGE B1 Scenario

After a short introduction into the models IMAGE and TIMER, the IMAGE B1-
Scenario, which isthe marker scenario for the B1 Family, was presented in more detail.

The population is assumed to grow to 9 billion up to 2050, and decline thereafter to 7
billion up to 2100. Economic growth is mainly based on capital accumulation and in-
crease in factor productivity. Energy use saturates at rather low levels, in contrast to Al,
where it saturates at higher levels, or not at al. In B1, less physical activity is related to
economic activity (,, demateriaisation®).

In the IMAGE-B1 Scenario, it is assumed that the use of coa islargely avoided for envi-
ronmental reasons (but not as climate-mitigation measure), which implies rather low emis-
sions (1200 GtC cumulative emissions by 2100).

The extent of agricultural land decreases in the long term, because of the decrease in

world population and because of technological progress.

Altogether, this scenario leads to an equivalent carbon dioxide concentration of 600 ppmv
by 2100. The globa mean temperature, which was calculated with the meta-lMAGE
mode, is 1.4 degrees higher than in 1990, in contrast to A1 (2.5 degrees).

1.3 Conclusions

Bert de Vries concluded that the SRES Scenarios provide for explicit consideration of
qualitative and quantitative aspects of future developments with a diversity of modelling
tools. However, the storylines are partly inconsistent, because the social, economic, and
engineering modelling have only been integrated to a limited extent. He reported that the
B1 Scenario has been criticised for making it difficult to distinguish between a reference
(no-mitigation) scenario and a climate-policy scenario. But he stressed that the B1 Sce-

nario still leads to equivalent carbon dioxide concentrations that are too high.
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Finally, he concluded that the reference scenarios are meant to define the context and
frame for climate change policies. These policies will be different in aB1 world, which is
characterised by risk aversion, than in the A1 world, which is a rich high-tech world,

where market-oriented solutions will be preferred.

2 Discussion

The discussion focused on how policymakers could use the SRES scenarios, and the pos-
sibility of choosing one of the reference scenarios as a business-as-usua scenario. Some
participants stressed that policymakers would tend to choose one of the scenarios, even if
no probabilities are given for them, and although the SRES scenarios are explicitly de-
signed to be used in ther totality. In particular, the applicability of the B1 scenario as a

business-as-usual scenario was questioned.

The plausibility of assumptions behind different scenario families was discussed, e. g. the
fast saturation and voluntary decline in coa use in the Image-B1 scenario. Some policy-
makers doubted that a world without worries about climate change could be a world
without coal. Especialy the plausibility of the B1 storyline was questioned, e.g. the very
high use of biomass, which would lead to problems with biodiversity conservation, and
thus contradict the assumption of sustainability being a predominant value. Apart from
inconsistencies within a storyline, the storyline of B1 itself was criticised as not redlistic;
e.g. the possibility of afast switch towards sustainability orientation as is assumed in B1

was questioned for Latin America

On the other hand, participants stated that many different future developments are possible
and imaginable. Technological learning rates could be very high, and the autonomous

force of technology was said to have been underestimated in the 1S92 scenarios.

The question was raised if it was possible to focus on common features in al four sce-
nario families. In this context, it was noted that that the SRES scenario do not diverge
considerably up to 2050.

Furthermore, the issue of regiona impacts of climate change related to the emission sce-

narios was raised, as these impacts could lead to costs that are not taken into account in

the scenarios. This question is aso related to the problem that different scenarios within a
10
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family lead to differing emission pathways, and that not the high emission cases were
chosen as marker scenarios. This rose the question which scenarios are going to be used
by GCM to mode the climate change. With regard to the environmental impact of the
scenarios, it was stressed that the radiative forcing in all cases exceeds the 1S92a case in

the first part of the century, which implies higher rates of warming.

Finally, the inconsistency of the SRES scenarios with short-term projections of parties to
the FCCC was discussed, as parties to the FCCC have submitted projections up to 2020,
which show higher emissions than the SRES scenarios. Also the inconsistency between
the optimistic technology assumptions behind the SRES scenarios on the one hand and
the high cost estimates often given for technological mitigation options by the same mod-

elling groups on the other hand was noted.

Sesson Il:  Impactsof Annex-l actionson developing
countries

The second session, chaired by Bert Metz (RIVM) was devoted to the economic impacts
of mitigation policies and measures in Annex-I countries on developing countries. Hans
Timmer (CPB) gave an overview of the results of the IPCC WG |1l expert meeting on
Economic Impacts of Measures and Policies taken by Annex B countries on developing
countries (The Hague, May 1999). This presentation is summarised in Section 1. Jean-
Charles Hourcade (CIRED) opened the discussion with some commentary remarks to the
presentation (Section 2).

1 Overview of results of IPCC expert meeting

Hans Timmer presented an overview of results of the IPCC WG Il expert meeting on
economic impacts of Annex-l activities on developing countries. He focused on a discus-
sion of relevant mechanisms and ideas, rather than on numerical outcomes, as these differ
substantialy from model to model. In addition, he stated that macroeconomic impacts of
Annex-l actions on developing countries in terms of GDP |osses are expected to be in the

range of 1 to 2%, at most 5% for oil-exporting countries. These losses are relatively small,

11
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as GDP will double in the same timeframe. He noted that for a long-term perspective,

GDP was not the correct measure to value economic impacts.

He then discussed results of the expert meeting regarding carbon leakage and CDM as a
first step into aglobal trading regime.

He discussed the following determinants of carbon leakage (i.e. increased emissions in
developing countries as a result of the limitation of emissions in Annex-I countries due to

the Kyoto protocol):

& the relative magnitude of non-Annex-I country economies (export potential, domestic
absorption potential),

& thedegree of globalisation of energy markets and other markets, and

R the price easticity of energy supply.

He noted that one of the important leakage channels is the transition of high-energy de-

mand production to non-Annex-I countries.

The leakage rate will increase to about 20-25% in 20 years and much more in subsequent

years, according to most models.

Although a global market could be more efficient, the conclusion drawn from the expert
meeting was that it could introduce new financial instabilities in the global market, so that
alimited number of participantsin the first step is desirable.

Intertemporal trade could also be preferred from an efficiency point of view, nevertheless,
it could lead to an unequal intergenerational burden sharing, so that the exclusion of in-

tertemporal trade was concluded to be preferable.

CDM was considered as a first incomplete step of increasing participation. Because of
ingtitutional problems (monitoring, assessment of baseline, barriers and restrictions, inabil-
ity to enforce contracts, not well devel oped markets), he concluded that CDM could be an
undesirablefirst step into aglobal market.

12
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2 Discussion

In his comment to the presentation given by Hans Timmer, Jean-Charles Hourcade
stressed the limitation of the macroeconomic models used to assess impacts on developing
countries. He noted that they do not take into account monetary policy: A decline in the
rates of change of currencies in developing countries would reduce the effect of losses of
GDP as well as the leakage effect. He stressed that heavy industry only contributes 25%

of emissions, and only 15% of these will suffer an increase of production costs.

In contrast to the assessment by Hans Timmer, he pointed out that even losses of 2% of

GDP might be an important figure for policymakers.

With regard to the discussion about CDM, he questioned the usually expected large po-
tential of low-cost abatement options in developing countries. The technology gap is, in
his opinion, smaller than assumed by models, as these do not take into account feedbacks

and changed rates of change of currencies.

In general, he concluded that models are too mechanical, so that their validity for policy
conclusions is limited. For example, informal markets are not taken into account, which

can react to price increases in the formal sector.

In the discussion on the topic, a participant suggested that applying bottom-up baselines
instead of top-down baselines for CDM projects could reduce the risk of leakage. They
could even create the opposite of leakage. In his reply, Hans Timmer questioned this con-
clusion, as the successful conversion of technologies would lead to an increase in income

and therefore also in energy use.

Another participant questioned if with an increasing number of countries taking on emis-
sion limitations, long run GDP losses could be as large as 1-2 or even 5%. In his reply,
Hans Timmer stressed that GDP |osses are not the correct measure for the long-term per-
spective, and that the losses are in fact not large in the long-term for oil-exporting coun-
tries. In addition, he noted that different models lead to different results, which aso de-
pend on the assumptions about the behaviour of oil-exporting countries (e.g. possible shift
to other activities). He aso pointed out that even in 20 to 30 years Annex-1 countries

would still account for 40% of the emissions.

13
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The conclusion of economists that CDM could lead to |eakage was received with surprise
by some of the policymakers, as other studies showed that the use of Kyoto mechanisms
could reduce leakage in comparison to domestic emission reductions in Annex-l coun-
tries.

Some participants critisised the presentation did not focus on the impacts on developing
countries, but on the export of carbon pollution (Ileakage). Also the optimistic assessment
of market mechanisms was questioned, as they have not yet emerged inside the Annex-I
countries. The suggestion was made to create markets inside the US or the EU, and to
focus on the home reductions in Annex-I countries. In his reply, Hans Timer pointed out
that there is no general market optimism amongst economists, since markets only work if

theright ingtitutions are in place.

Session [11:  Broadening Participation

The third session dealt with the broadening participation in the Global Climate Change
Regime. In the first part of the session, chaired by Bill Moomaw (Tufts University), a
series of presentations was given on the topic, starting with an introduction by Bert Metz
His overview presentation (Section 1) was followed by presentations by Joyeeta Gupta
(IVM) on options for developing countries (Section 2), by Carsten Helm (PIK) on the
application of fairness criteria to the alocation of climate protection burdens (Section 3),
and by Marcel Berk (RIVM) on the FAIR model (Section 4). The general discussion that
followed the presentations is summarised in Section 5.

In the second part of the session, policymakers were divided into two groups to participate
in an interactive session with the FAIR model. The results of these sessions are described
in Section 6.

1 Oveview

Bert Metz (RIVM) gave an overview over the issue of broadening participation in the
Globa Climate Change Regime. Equity issues are not only relevant for mitigation poli-

14
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cies, but aso for the decision making procedures, as well as regarding impacts and adap-
tation.

Consideration of equity with regard to mitigation has to be discussed considering that
stabilisation of carbon dioxide concentration can only be achieved reducing globa emis-
sions significantly under the current values, which is impossible to achieve by reducing

Annex-l emissions only.

Decision-making has to be based on equity, but also on efficiency and political feasibility,
which should be distinguished from equity. He noted that emissions permit trading leads
to the most efficient situation irrespective of the initial alocation.

He gave an overview of present literature on equity issues in climate change policy, dis-
tinguishing between all ocation-based, outcome-based, and process-based equity criteria.

2 A Multi-Stages Approach: Options for Developing Countries

In her presentation, Joyeeta Gupta (IVM, Amsterdam), discussed possible options for
developing countries in the post-Kyoto negotiations. She noted that hitherto, developing
countries have mostly adopted defensive approaches, reacting to the agenda defined by
industrialised countries. In contrast, she suggested a strategic, constructive gpproach that
could be seen as the developing countries' “meaningful’ contribution to solve the problem.
However, developing countries face the problem that a constructive proposal is likely to
be broken down in the course of negotiations, due to the inherent weakness of the devel-
oping countries negotiation process.

She suggested the following possible approaches for developing countries to define

meaningful participation as part of a constructive, strategic approach:

= The'cool-air’ approach: the most vulnerable countries that emit less than a minimum
emission level should be entitled to some benefits, including the right not to be subject
to any commitment under the treaty, and or the right to trade the unused portion of

their emissions.

15
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The 'cool*-indicator approach: Developing countries could adopt indicators such as
the percentage of government expenditure spent on climate change related adaptation

and mitigation, or the phase out of subsidies on fossil fuels.

Policies and measures approach: Middle and high income developing countries

could offer to report on policies and measures that take climate change into account.

Participation in CDM: Developing countries could participate in the regime by par-
ticipating in CDM, including the demand driven identification of projects.

Grace period: developing countries could get a grace period before legaly binding

objectives become valid.

Flexibility tax: a percentage of the proceeds of al flexibility instruments could be set
aside to fund adaptation activities.

Assistance indicator: a GDP-related indicator of the assistance provided by industrial-
ised countries, for example under Art. 10 of the Kyoto Protocol.

A Fine for non-complying countries could finance a technology cooperation fund.

Participation of Indiaand China as observers at G7 meetings.

This would result in a policy framework with a phased approach: Developing countries

would gradualy move from one level of participation to the next, according to the in-

crease in their per-capita income and emissions levels (see Table 1) She concluded that
this so-called LIMP-approach (Leadership Includes Meaningful Participation) could lead
to a paradigm shift in that it breaks the deadlock formed by the South waiting for the
North to act and some industrialised countries waiting for key developing countries to

show ‘meaningful participation’.

16
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Table 1: Articulating “common but differentiated responsibilities’. Legend: LBC - legally binding

commitments; LBRC - legally binding reduction commitments; LBSC- legally binding stabilisation

commitments. LDC — less-developed countries; M1C — middle-income countries; HIDC — high-income

developing countries. Source: Gupta, J. (1998).

The approaches | Cool air: Indicators: Menu of Graceperiod |LBC: LBRC: opera- | LBSC: op-
Operative | Operativefor | PAM: Op- | from the mo- operative | tivefromno erative when
until the al parties erational ment that criti- | fromthe | later thanthe | an acceptable
minimum when income | cal per capita end of the | moment the per capita
emission and emis- emission levels | grace maximum per | level is
per capita sonsareat | arereached period capitaemission | reached
level is the middle level isreached
arrived at level

LDC (incl. Applies applies

AOSIS); emis-

sions below

min. Level; +

LDC (incl. P applies

AOSIS)

MIC i" applies Applies

HIDC - applies Applies Phase 1 Phase2 |Phase3 Phase 4

2004-2012 2012-2020 | 2020-2032 after 2032
+ad hoc assis- | targets+ | targets + flex. | targets+ flex.
tanceto DC flex.tax + |tax + help Tax + help
¢ helpindi- |indicator + | indicator +
cator non- non-
compliance compliance
fines fines
Annex | Applies Phase 1 Phase 2 Phase 3 Phase 4
1990-2008 2008-2012 | 2012 - 2022 ? | after 2022
+ ad hoc assis- | targets targets + flex. | targets + flex.
tanceto DC T flex. Tax tax; + help Tax + help
indicator + indicator +
+help non- non-
indicator | compliance compliance
fines; fines

17




Report First COOL Global Dialogue workshop 4-6 July 1999

3  Applying Fairness Criteria to Allocation of Climate
Protection Burdens

Carsten Helm (PIK, Potsdam), presented an equity approach which focuses on the fair
divison of the gains from exchanging initia entitlements, which arise from differences in
margina abatement costs, instead of focusing on the initia alocation of tradable entitle-

ments or on the fair outcome of a climate protection strategies.

He started by setting minimum standards of equity that are widely recognised and can be
used as “knock-out” criteria, to exclude policy options which are widely regarded as in-
equitable. Formulating these minimum standards of equity as axioms, a solution set can be

derived (“the tolerable equity window”) that satisfies all these criteria simultaneously.
The equity principles for which there exists widespread support in the literature are

= Pareto Optimality: If you can make someone better off without worsening your own

position, this should be done.

= Individual rationality: Each agent should be guaranteed at least the utility from con-

suming his entitlement (or fair share) to the common resource.

= Resource monotonicity: If the common resource grows, each agent should be at least

aswdll off as before.

= Population monotonicity: If the number of agents entitled to the common resource
increases, no agent should be better off than before.

= Sand-alone criterion: No actor shall be better off than from the sole consumption of

the whole common resource.

= Envy freeness. An dlocation from equa entitlements is envy-free if no agents prefer

the allocation of any other agentsto his own.

He showed that monatonicity, the only allocation that is compatible with al these mini-
mum standards of equity is the one where ‘the South’ (that is, the group of agents whose
emission entitlements exceed their business-as-usua emissions) participates in emission

abatement, but is fully compensated for its abatement costs. In contrast to most authors, he

18



Report First COOL Global Dialogue workshop 4-6 July 1999

noted that it is not obvious that the alocation of gains from the exchange of emission
permits should be governed by the market: If the market of tradable permits allocates the
gains of exchanging initia entitlements, the result is not necessarily equitable, as it can

violate one or more of the minimum equity standards.

In particular, he concluded that the application of fairness criteria on the alocation of
gains from emissions trading can have as important implications for burden sharing in the

climate change regime as the specification of the initia entitlements.

4  An Exploration of Options with the FAIR model

In his presentation, Marcel Berk (RIVM, Bilthoven) gave an overview over the model
FAIR (Framework to Assess International Regimes for burden sharing), which aims at
providing support in evaluating options for international burden sharing. The model re-
lates burden sharing schemes to global climate protection targets and calculates the re-
gpective regional emission permits. It is based on the metalMAGE simple climate model
and can be used interactively.

Three different approaches of defining burden-sharing schemes are included in the mode!:

& Increasing participation: Parties involved in the burden sharing gradually increase
their participation according to participation rules, such as per-capita emissions, or the

contribution to globa warming.

X Convergence: All parties participate in the burden-sharing regime with e.g. per capita
emission permits converging over time.
R Triptych: different burden sharing rules are applied for different sectors (e.g. conver-

gence of per capita emissions in the domestic sector, efficiency and decarbonisation

targets for the industry sector and the power generation sector).

Some examples of these different approaches were shown as an introduction to the inter-

active session.

19
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5 Discussion

The discussion focused on the feasibility of the presented burden-sharing schemes. It was
stated that the rules applied in the FAIR model require ex ante knowledge of the baseline
scenario, which makes the problem practically unsolvable. Therefore, a more outcome-
based solution or the approach presented by Carsten Helm could be more realistic. On the
other hand, an approach based on compensation was a so criticised as not being feasible.

Apart from the definition of the basdine, the uncertainty in determining costs poses a
problem for the application of burden-sharing schemes. It is also mentioned that costs of
damage and adaptation are not considered in FAIR, athough they pose a probably even
larger equity problem.

One participant suggested that parties agree on one model to calculate costs (e.g. for com-
pensation). Given the great variety of models and possible assumptions others questioned

the possibility to agree on one model.

The political feasibility of results of the FAIR model was questioned, because a variety of
burden-sharing schemes derived from genera equity criteria imply that the USA has to
reduce their emissions substantialy in the short term. Therefore, it was suggested that the
discussion should focus on opportunities offered by taking on legaly binding targets,
instead of the sharing of a burden. Political feasibility could aso be integrated as a pa-
rameter e.g. in the FAIR model. A broader set of criteriafor participation in legaly bind-
ing obligations should be considered, such as technologica participation (e.g. efficiency
standards), which could create positive incentives. In this context, it was pointed out that
these standards should not imply any conditionality being imposed on developing coun-
tries, so that they should be able to choose among possible criteria

It was stated that equity considerations should be separated from national interests in the
negotiations. First, parties should agree on equity principles, then the implementation
should be negotiated. On the other hand, others noted that climate change negotiations
should not be used as a vehicle to solve al equity problems.

Some policymakers advocated for the need of an agreement on genera principles to de-

fine which countries should take on targets when. One example could be the participation

20
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rule of per-capita emissions reaching the world average level, which could be acceptable

e.g. by China.

In addition, the need for stepwise, intermediate approaches to bridge the gap between the
Kyoto Protocol and long-term goals including equity considerations was expressed. It was
stated that incentives are needed not only for broadening participation, but aso for deep-

ening participation among Annex-1 countries.

6 Interactive session with the FAIR model

The policymakers were divided into two groups to participate in interactive sessions with
the FAIR mode.

6.1 GroupA

Moderator: Bert Metz (RIVM), operator: Michel den Elzen (RIVM), rapporteur: Joyeeta
Gupta (IVM).

Participants:. 1vo de Boer, Harald Dovland, Jesper Gundermann, Rosa Morales, Rezki
Lounnas, Atig Rahman, Rolf Sartorius, Denis Tirpak, Hans Timmer, Janina Onigkeit

The participants explored different options for defining increasing participation, assuming
that the 550-ppm-concentration level should be reached, and using the ISO2A as the refer-
ence scenario. Different percentages of the per-capita income in Annex-1 countries used
as threshold for participation in the burden-sharing regime were explored, combined with
different burden-sharing keys that define the shares of the emission reductions within the
group for participating regions. Examples for burden-sharing keys explored are per-capita
emissions or the per-capita contribution to temperature increase. This exercise showed that
a high threshold of participation could force developed countries to reduce their emissions
by 100%. Under any combination explored, the USA and the EU have to reduce their
emissions substantially within a few decades, even if countries like China and India step

into the burden-sharing group in this timeframe.

It was suggested to add other criteria for participation and burden sharing e.g. GDP elas-
ticities. Finally, the triptych approach was introduced. Three different sectors were exam-
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ined — domestic emissions, electricity and industrial emissions. No stabilisation target is
given for this bottom-up approach. Different effectivity requirements and decarbonisation
rates were explored. If efficiency improvement requirements were strengthened, global
emissions can be reduced substantially. If the decarbonisation rate required is elevated,
global emissions can be reduced earlier.

The following conclusions were drawn from this interactive session:

= The convergence approach (based on per-capita emissions or per-capita contribution

to global warming) leads to unrealistic results.
= TheKyoto targets fal far short of what is needed and that valuable time has been logt.

= |If India and China came on board immediately, and the developed countries reduced
their emissions at relatively low level, then Indian and Chinese per capita emissions

would have to remain at roughly the same level.
= |tisnoted that mitigation costs are not taken into account in FAIR.

= The presentation of the model did not give enough emphasis on the decarbonisation
aspects.

6.2 GroupB
Moderator: Ferenc Toth, operator: Marcel Berk, rapporteur: Ursula Fuentes

Participants: Jean-Jaques Becker, John Drexhage, Bill Hare, Jim MacKenze, Leo Meyer,
Mark Mwandosya, David Warrilow, Ye Ruquiu, Jaap Jansen, Dian Phylipsen.

The different steps in the FAIR model were shown and illustrated. The new IPCC Al
Scenario was chosen as the reference scenario, because it has more realistic sulphur pro-
jections.

The relationship between the choice of a concentration target and climate sensitivity was

discussed: 550 ppm might be an acceptable target if the climate sensitivity is low, but not
if itishigh. In the end, the group agreed on looking at the 550-ppm concentration level.

Within the increasing participation mode, the relevance of an income threshold was dis-
cussed, as well as the criteria for the choice of athreshold. It was suggested to look at the
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distribution of incomes within Annex B. Different examples show that only a low thresh-
old leaves enough leeway for emission reductions. In addition, the implications of choos-
ing dynamic criteria (instead of fixed thresholds) were discussed.

Within the convergence mode, the possibility of other criteriafor convergence (apart from
per-capita emissions) was discussed, such as emissions per GDP, emissions related to the
Human Development Index, or a combination of indicators. In addition, the possible in-
clusion of more gases (Kyoto basket) and of sinksinto the definition of the burden sharing
was discussed.

Sesson |V: LULUCEF in climate policy

The Session on Land-use change and Forestry in climate policy was chaired by Leen
Hordijk (WAU). After an introduction into the session by Ursula Fuentes (RIVM), Rik
Leemans (RIVM) gave an overview over the role of the terrestria biosphere in the global
carbon cycle. Michael Sonntag and Janina Onigkeit (both University of Kassel) presented
preliminary results of Scenarios with the IMAGE model assessing the potentia contribu-

tion of carbon plantations to stabilise the atmospheric carbon dioxide concentration.

1 Introduction

In the introduction to the Session, Ursula Fuentes (RIVM) gave an overview over the
open questions to be resolved regarding the inclusion of land-use change and forestry
activities in the Kyoto Protocol, based on her previous work with the German Advisory
Council on Globa Change (WBGU). Open questions with regard to Article 3.3 of the
Kyoto Protocol include the definition of the activities (afforestation, reforestation, defor-
estation) to be accounted for, as well as the distinction of direct human-induced activities
from others, and the definition of verifiable changes in carbon stocks. In particular, the
incluson or exclusion of soil carbon is relevant, as a large part of the carbon stored in
forests is found in the soil, especialy in high latitudes (see Figure 1). Also the considera-

tion of harvested products is an open question.
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Figure 1: Distribution of carbon stocksin forests by country/region. Source: WBGU (1998)

The different time-scales involved in reducing emissions from fossil fuel burning versus
emission and sequestration in forests raise questions regarding the permanence of seques-
tration. The time-scales involved in measuring carbon stock changes give rise to questions
regarding e.g. possible perverse incentives such as to clear-cut primary forests (with high
carbon content) and replace them with secondary forests or plantations (with far lower

carbon content but higher sequestration rates e.g. during the commitment period).

To introduce the following presentations, she presented the priority policy questions that
had been identified at the Kassel workshops (Onigkeit et al., 1998; Onigkeit and Berk,
1999) focussing mainly on the medium and long-term policy debate:

e

W What are the long-term consequences of the carbon offset approach?

i What are the policy implications of the biosphere shifting from a carbon sink to a car-
bon source?

i What are the (long-term) consequences of different definitions of the carbon sink issue
of the Kyoto protocol ?
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The following presentations were meant to give some scientific input to address these
guestions.

2 The Role of the Terrestrial Biosphere in the Global Carbon
Cycle

The purpose of Rik Leemans’ presentation was to provide a broad context to the discus-
sion on the role of the terrestrial biosphere in mitigating climate change, particularly for
the discussion of the policy implications of the biosphere shifting from a carbon sink to a
carbon source. He particularly focused on the response of the terrestrial biosphere to
changes in CO, concentrations and climate change.

The terrestrial biosphere is both a source and a sink of carbon in the atmosphere. Pres-
ently, the terrestrial biosphere as a whole constitutes a net sink, the magnitude of which is
not precisely known. This is not a steady Situation, but is influenced by climatic condi-
tions, atmospheric CO, concentrations, and land use. An increase in atmospheric CO,
concentrations has both direct and indirect effects. It directly enhances plant growth due to
CO, fertilisation and increased water-user efficiency (WUE). WUE a so influences vege-
tation structure and patterns. Indirectly, via a change of climate, it changes growth levels,
decomposition rates, vegetation patterns, and disturbance regimes (e.g. forest fires). Over-
all, the role of the biosphere in carbon sequestration will be influenced by the following
major relationships (c.f. Walker, B., W. Steffen, pp 32.):

i A warming climate will result in exponentially increasing levels of respiration and
decomposition.

E

A warming climate will tend to enhance growth, but there is an optimum beyond

which productivity will decrease again.

Increasing CO, concentrations enhance plant growth through CO.-fertilisation but this

E

process saturates.

Increasing intensity of land use reduces the amount of carbon stored on land.

E
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In addition, the probably increasing magnitudes of disturbances have consequences for
the carbon cycle: CO, israpidly released during and shortly after a disturbance, followed by
adow recovery period.

As aresult it can be expected that the biosphere will show a non-linear response to an
increase in CO, concentrations and climate change. An important question is if or how

long the biosphere will remain functioning as a net sink of atmospheric carbon.

Present (dynamic) global vegetation models (DGVM) are not yet redly able to provide a
proper answer on this question. In a recent inter-comparison of 6 different DGVM, dll
models show a decline in net ecosystem productivity (NEP) after an initial increase until
2050. Only one model ssimulates an overshoot of NEP, leading to a net release from the
biosphere. (Walker et a., 1999)

However, these models ill leave out an important human factor, land use. Land-use
change has had and will have a significant impact on the carbon cycle (e.g. deforestation).
Conversion of forests into pastureland generally leads to a decrease of aboveground bio-
mass, but sometimes to an increase in below ground biomass; conversion to arable land
decreases both above- and below ground biomass. Simulations with the IMAGE 2 mode
show that extension (or offsetting) of agricultural land is likely to be a mgjor factor in fu-
ture land-cover change, particularly in developing regions. Carbon-sequestration policies
may also have substantial consequences for land cover in both developed and developing
countries due to the need for additional land. The need for land for large-scale carbon

plantations may result in additiona conversion of natural land in developing regions.
General conclusions:

i Therole of the different components of the past global carbon cycle is relatively well
known. Problems arrive when local and regional sources and sinks have to be de-
fined.

i The future role of the carbon cycle is uncertain. Initially, NEP will probably increase
but over longer time scales this increase could be reduced and NEP could decrease

again. A roller coaster effect scems most likely.
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i |t cannot be ruled out that the biosphere eventually becomes a source. Thisis strongly

afunction of land-use intensity, climate change and changes in disturbance regimes.

i Carbon sequestration policies could help to maintain and restore the sink function of

the biosphere, but may also result in additional loss of natural carbon sinks

3 The potential contribution of carbon plantations to
stabilisation

3.1 Theconcept: IMAGE model with carbon plantations

The Center for Environmental Systems Research of the University of Kassdl has been
working on adjusting the IMAGE 2 model for an exploration of the potential contribution
of carbon plantations to stabilise the atmospheric carbon dioxide concentrations, in order
to address part of the question regarding the long-term consequences of the carbon offset

approach.

Michael Sonntag explained key concepts and their implementation in the IMAGE 2
model for researching the issue. It has been assumed that the main reason for establishing
a forest plantation as a carbon plantation is the effective sequestration of carbon, with
wood production only as adesirable side effect.

To calculate the global potentia for carbon plantations, first a selection was made of the
areas (0.5° x 0.5 ° grid cells) suitable for growing the selected plantation species. For de-
fining suitable areas for carbon plantations the concept of Surplus Potential Productivity
(SPP) is introduced. This concept does not only take into account both the change in
above-ground biomass and bel ow-ground biomass, but aso the carbon uptake of the natu-
ral vegetation which would be replaced by the plantation and the carbon content of the

standing vegetation (conversion flux).

It is thus a measure of the net gain in carbon sequestration by replacing existing vegeta
tion with plantation species (based on the average carbon sequestering over the rotation
period). The highest (positive) SPP levels are found in areas that are presently not for-
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ested. Most forested areas in fact have a negative SPP, implying an overal loss of carbon
when replaced by plantations (see Figure 2).

Figure 2: Preliminary result for the selection of suitable areas for carbon plantations, according to the
SPP criterion (seetext). Most forested areas have a negative SPP (grey) and would thus not be suitable for
establishing carbon plantations. Positive SPP (black) can be found in many non-forested areas, which
would be suitable for carbon plantations according to this criterion. Source: Michael Sonntag, Kassel
University.

Allocation rules in the IMAGE 2 model were adjusted for the actual allocation of carbon
plantations, taking into account competing land use demand (e.g. agricultural demand for
land). Next, growth and yields of the carbon plantations are calculated. The wood pro-
duced in the carbon plantations is added to the IMAGE wood pools (one with a short-
term decay time and the other with along-term decay time, respectively).

For some explorative calculations a carbon sequestration target of 2GtClyear between
1991 and 2100 was chosen. Carbon plantations were assumed to be allowed on land with
natural vegetation, abandoned agricultural land and harvested forest areas, with a positive
SPP and an aboveground biomass growth (ABG) of more than 1 tC/halyr.

As a baseline scenario the new IPCC-A1 scenario was used. To meet the sequestration
target, about 10-15% of the land area in Annex-1 regions would be needed. Agricultural
area only decreases by less than 2% compared to the A1 scenario. The results indicate that
the carbon plantations may result in an atmospheric CO, concentration in 2100 that is

about 50 ppmv lower than the baseline level.
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3.2 Scenarios with the IMAGE model

Janina Onigkeit presented preliminary results of some scenario anayses with the IMAGE
2 model exploring the maximum potential contribution of carbon plantations to the stabili-
sation of CO, concentrations in the atmosphere. The new IPCC-A1 scenario (as imple-
mented in the IMAGE 2 model) was used as a baseline scenario, with predefined popul a
tion and economic growth patterns and derived demands for e.g. energy, food consump-

tion, and agricultural land. Two different scenarios were explored:

1. All natural vegetation classes are alowed to be converted into carbon plantations

(scenario 1), and
2. No natural vegetation is allowed to be converted into carbon plantations (scenario 2).

In both scenarios the SPP criterion and a minimum of above ground biomass growth of 1
tC/hayr. is used to select the areas suitable for conversion. The demand for carbon plan-
tations is met on a global scale without regiona restrictions. Moreover, agricultural de-
mand (food production) is secured in both cases. Wood produced at carbon plantations
and from converting natural area into plantations (Scenario 1) is used to meet the wood

demand.

In Scenario 1, the area of carbon plantations increases to 38 million km?, or 30% of land
cover, by 2100, equalling the amount of land used for agriculture. Natural vegetation is
reduced from about 60 to less than 40%. Net Ecosystem Productivity (NEP) of the carbon
plantations increases to 8.6 GtClyear by 2100, of which 6 GtC/yr. from areas naturally
covered by forest vegetation, and 2.6 GtClyr. from areas naturally not covered by forest
vegetation. In Scenario 2, the area of carbon plantations increases substantially less to
about 20 million km?, or 16% of land cover by 2100, leaving 54% of land cover for natu-
ra vegetation. This nevertheless very high percentage of globa area allocated to carbon
plantations is mostly due to the large agricultural areas that are taken out of production in
the IMAGE A1 scenario. Here, Net Ecosystem Productivity (NEP) of the carbon planta
tions increases to 4.3 GtClyear by 2100. Atmospheric CO, concentrations in 2100 are
reduced from 750 ppmv in the baseline (IPCC1998-A1) to about 670 ppmv with Scenario
2 and about 625 ppmv with Scenario 1 (see Figure 3).
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Figure 3: Carbon concentration pathways for different carbon plantation scenarios, aswell asfor the
baseline scenario (A1) and two different stabilisation scenarios (450 and 550 ppm, respectively). Pre-
l[iminary resultswith IMAGE 2.1. Source: Janina Onigkeit, University of Kassel.

It is concluded that if carbon plantations may not expand over natural vegetation, the

global potential for carbon sequestration is substantially restricted. However, overal pro-
ductivity in natural areas other than those with natural forest vegetation is generaly low.

4 Discussion

In response to the introduction given by Ursula Fuentes it was mentioned that it would
not be acceptable that countries are made liable for a loss of carbon from boreal forests
soils due to climate change, as Art. 3.3 was clearly restricted to direct human-induced
activities.

Regarding Leemans presentation it was noted that the magnitude of the carbon fertilisa-
tion figures shown are much smaller than those of the reported globa carbon fluxes.
Leemans explained that this is due to the carbon-cycle models: these are very much sim-

plified and are not very accurate. It was asked to what extent the gains of carbon seques-
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tration would be partially offset by an increase in stronger GHG like methane or nitrous
oxide. Leemans answered that increases of methane was possible from high latitudes
through melting of permafrost but that a runaway greenhouse effect was unlikely.

It was asked what is the probability of a"roller coaster effect” in the response of the car-
bon cycle. Leemans clarified that during a recent |PCC-Working-Group-I1 lead authors
meeting the majority view of experts was that the likelihood of a roller-coaster effect was
equally likely as a gradua change. It was asked if a future version of IMAGE would be
able to explore this issue of the biosphere turning into a source. According to Leemans
this could be the case with the inclusion of the new climate-ocean sub-system under de-
velopment (ECBIlt) allowing for an improved simulation of inter-annual climate variabil-
ity and disturbance. However, this new sub-system will not be part of the next version
(IMAGE 2.2) planned for the end of 1999.

The presentations by Sonntag and Onigkeit raised a number of questions for clarification
of the concept of Surplus Potential Productivity (SPP) and related to (the carbon in) har-
vested wood from carbon plantations. It was explained that SPP is not a measure for ac-
counting carbon sequestration like NEP, but primarily for supporting choices regarding
the most effective alocation of carbon plantations. It was asked if the IMAGE model has
sufficient resolution to estimate the carbon sequestration potential of the various categories
under Article 3.3 and 3.4 of the Kyoto Protocol (e.g. agricultural soil carbon). It was re-
plied that the IMAGE model could be used to explore at least the potential order of mag-
nitude, but only at a crude level and with substantial uncertainty. It was considered very
helpful if the IMAGE model would be able to say something about the long-term impacts
of the inclusion of various activities under the Kyoto protocol. Regarding the negative
SPP in the area of boreal forests, it was asked if the increased productivity of managed
forests in comparison to natural forests had been taken into account in the parameterisa
tion of the carbon plantations. It was remarked that increased productivity was indeed
taken into account, but that SPP included the potential loss of parts of the large carbon
stocks of natural vegetation.

Generally, the scenarios were considered to be too academic and too unredistic. More in
particular, the feasibility of carbon plantations in many arid areas was questioned. Espe-

cialy seasond fluctuations in the water availability and low sequestration density could
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pose major obstacles for growing trees. In exploring the potentia for carbon sequestration
these factors would need to be taken into account. Another remark concerned the impli-
cations of the carbon plantations for biodiversity. The scenarios presented would have

severe impacts on biodiversity.

It was noted that for a correct analysis also the stock of carbon in the harvested wood
should be accounted for. In the present analysis, the major part of this carbon just ends up
in two wood pools (with a short and long decay time). A more complete picture would
therefor have to include avoided carbon emissions resulting from the possible substitution
of wood for fossil fuels and construction materias like steel and cement. It was also men-
tioned that the huge amount of wood produced would certainly influence the wood mar-

ket and wood prices.

It was acknowledged that the analyses presented should be interpreted as an exploration
of the maximum (technical) potential contribution of carbon sequestration by plantations,
rather than as redistic scenarios. An assessment of the economic and social feasibility
would be a next step. In future work the areas suitable for carbon plantations could be
selected on the basis of a set of criteria. It would certainly be interesting to make explicit
scenarios for the use of the harvested wood (e.g. to substitute fossil fuel use and materi-

as). Also, theissue of biodiversity can be taken into account in the IMAGE moddl.

Session V Mitigation and Stabilisation Scenarios

The Session on Mitigation and Stabilisation Scenarios was chaired by Joe Alcamo (Uni-
versity of Kassel), who also gave a short introduction into this field. The first presentation
given by Johannes Bollen (RIVM) focused on macroeconomic impacts of mitigation sce-
narios under different burden sharing regimes, including a tradable permit system (top-
down approach), while the second presentation given by Bert de Vries (RIVM) studied
implications of different policy strategies for the energy market (bottom-up-approach)
with IMAGE/TIMER scenarios.
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1 Economic Analysis of Sabilisation Scenarios with
WorldScan

Johannes Bollen presented the evaluation of the economic implications of mitigation sce-
narios aiming at stabilisation of CO, concentration in the atmosphere with reference to the
new IPCC baseline A1 scenario. The scenario analyses are based on calculations with the
WorldScan model, a global dynamic general equilibrium model, with 11 regions and 12
production sectors. The WorldScan model was used to explore the following 4 scenario

variants:

1. Delayed response for stabilisation of CO, at 550 ppmv,

2. Early action for stabilisation of CO, at 550 ppmv,

3. IPCC-WG-I emission profile for stabilisation of CO, at 550 ppmv,
4. |PCC-WG-I emission profile for stabilisation of CO, at 450 ppmv.

Starting point of al variants is the implementation of the Kyoto protocol by Annex-I
countries alowing for full trade of emission permits within Annex |. Afterwards, the
group of countries (regions) abating their emissions to meet a globa emission constraint is
gradually extended on the basis of a welfare trigger (10.000 US$ income/capita for de-
layed-response/early-action cases and 2.500 US$ for the WG-I 550/450 cases). After en-
trance, regions first stabilise their emissions for 10 years before joining a regime for con-
vergence of equal per capita assigned amounts by 2100. The group of countries partici-
pating (extended Annex |) ensures that the global emission constraint as defined by the
various emission profiles is met, and hence also combat any carbon leakage to the non-

Annex-1 group.

Results

In the delayed-response scenario high initial emissions are offset by deep emission cuts
during the second part of the next century (see Figure 4). The cumulative emissions of
both Annex-1 and non-Annex-I countries are equal for all stabilisation scenarios. How-
ever, during 2010-2050, Annex-l emissions are substantially lower in the early-action and
WG-1-550 sabilisation variants than in the delayed-response case. This does not only
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result from stricter global emission congtraints, but also from higher levels of carbon leak-
age from the abatement group to the non-abatement group that have to be compensated
for by sharper reduction of Annex-1 regions emissions. Carbon leakage rates increase
especidly in the beginning of the scenario period, then stabilise, and eventually decrease

as more countries join the carbon abatement group.
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Figure 4: Global Emissions profiles for different stabilisation scenarios as used in WorldScan. In addi-

tion, the emissions profile of the baseline scenario is shown. Source: Johannes Bollen, RIVM.

Convergence of per-capita permits of the OECD versus the Rest of the World (Africa,
Middle East, and Latin America) would occur around 2085 (see Figure 5). In the delayed-
response scenario, al regions will experience alower permit level compared to the “early-

action” stabilisation scenario.
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Figure 5: Carbon permits per capita for OECD and ‘Rest of the World (ROW)’ countries, from 2010 to
2100, for different stabilisation scenarios as well as the baseline scenario. Source: Johannes Bollen,
RIVM.

The initial carbon permit price remains low due to trading of “hot air”. The levels of the
permit price fluctuate strongly, especidly in the case of WG-1 550, WG-1 450, and early-
action. These fluctuations are caused by the entrance of new regionsinto Annex |, which
every time results in an extension of the carbon permits market. The level of the fluctua-
tions is both determined by the strictness of the globa emission constraint, and the timing
of the participation of non-Annex-I regions. With the Al-basdline assumptions for per-
capita income growth, China and India tend to join Annex | at about the same time, re-

sulting in alarge reduction of the carbon permit prices.

The entrance of new regions to the abatement group does not only influence the carbon
permit prices, but aso has regional income effects. A permit exporter may change to a net
importer once one or more new members join the abatement group. Particularly the en-
trance of large regions like India and China has negative income effects on those regions
that were emission permits exporters within the Annex 1, like the EEFSU. The general

picture that emergesis that the evolving permit market is much more unstable in the early-
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action case than in the delayed-response scenario. This means that delaying the global
response will reduce the chances of resistance or even non-compliance of the “losing”

members within the abatement club.

It was concluded that within the A1 scenario stabilisation of CO, in the atmosphere at 550
ppmv could be achieved at moderate costs. An early response is negative for Annex |
countries, but a delayed response seems negative for non-Annex-1 countries. The gradual
approach of the entrance of new members to the Annex-I group of countries may lead to
favourable effects.

Finally, it was concluded that in the A1 world a delayed response seems globally more
beneficial, because there is less chance to overshooting in the medium run, less carbon
leakage and overal free riders behaviour, and because the potential negative impacts at
the end of the next century may diminish due to discounting. At the same time, delaying

action may result in conflicting interests due to income transfers from permit trade.

2 Sabilisation Scenarioswith IMAGE/TIMER

Bert de Vries presented mitigation scenarios constructed with the IMAGE/TIMER model,
exploring technical and economic aspects of specific energy- and land-use greenhouse gas
emissions. He focused on the stabilisation at 450 ppmv, using the IMAGE/TIMER B1

marker scenario as the reference scenario.

The IMAGE/TIMER model is, from the economic point of view, a bottom-up partial
equilibrium model, which assesses gross energy system costs and not net macro-economic

costs.

Population and economic activity trgectories are exogenous and taken from the
IMAGE/TIMER Bl Marker scenario, without any feedback from energy system,

land/food system or climate system taken into consideration.

No changes are assumed in some key, story line related parameters, such as the degree of
demateriaisation, diet, the conservation supply cost curve, the supply cost curves for cod,

crude oil and natural gas, and the labour wages and interest rates.
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He presented a few preiminary results, based on first experiments with the
IMAGE/TIMER model, focussing on the role of subsidies for energy efficiency invest-
ments, and on the effect of a set of policies (carbon tax, quotas, carbon removal and stor-
age) implemented in each region in relation to their distance from the average world per-
capita carbon emission. No industria and land-use related emissions have been consid-

ered so far. Effect of subsidies for energy efficiency investments

A firgt preliminary result indicates that a linear increase of the assumed acceptable pay-
back times for energy efficiency investments to twice the values in the B1 scenario (1-8
yearsinstead of 0.5-4 years across regions, sectors and both non-electricity and electricity)
would reduce carbon emission with 1-1.2 GtC by the middle of next century. It is as-
sumed that the necessary investments — which gradually increase to an annual 180 10**9
1990 US $/yr. — are made through government support in the form of subsidies. One rea-
son why the costs are rather small is the assumed learning-by-doing: in most sectors and
regions it was assumed that the investment costs to save one GJ will decline with 10-30%
on each doubling of cumulated investments. The concomitant CO2-concentration in 2100
as calculated with the meta-lMAGE-model is 517 ppmv. Obviously, these results hinge
on many underlying developments, such as successful transfer of energy savings tech-
nologies and mechanisms to provide the necessary investment funds. The latter will re-

quire large skills and financia infrastructure in the presently less devel oped regions.

Energy savings cause a significant decline in the over-all user costs: less energy is used
and hence there is less expenditure on energy. An important aspect is that a large flux of
energy supply investments is avoided, both for fossil and non-fossil options. At the same
time, this induces mechanisms that tend to counteract carbon emission trends. Fossil fuels
are depleted less rapidly and are hence longer available at limited production costs. Thisin
turn dows down the supply investment fluxes but also postpones the |earning-by-doing
for non-fossil options and hence retards their penetration. In this way, the experiment in-
dicates the possibilities as well as the limitations of energy efficiency improvements and

policiesin aBl-world.
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Reaching the 450 ppnv level

In a second set of experiments world regions have been forced to take action according to
thelr distance to the world average per-capita emissions. Preliminary results indicate that
to bring down the CO2-concentration to 450 ppmv in 2100 (according to the meta
IMAGE-model) requires an enormous effort in the presently developed regions. Targeted
market shares for biofuels have to be pushed in the OECD-and REF-region to 20-30% of
the market within 2-3 decades and, later on, in the less developed regions as well. The
targets for non-fossil eectric power generation options — some mix of solar photovoltaics,
nuclear power, wind power etc. — have to be pushed to 50-60% at equally high rates. On
top of this up to 60% of carbon from fossil-fuelled electric power stations has to be re-
moved and stored. A carbon tax has to be introduced which gradually increases to 200
$/tC by 2020-2030 in the OECD- and REF-regions and which continues to rise thereafter
to maintain the momentum in carbon emission reduction. Less developed regions with
much lower per-capita carbon emissions will only feel the impact of emission reduction

schemes by the middle of next century.

These preliminary simulations suggest — without emission trading being considered — that
the maximum burden for OECD-Europe, for instance, would amount to 1% of GDP be-
tween 2020 and 2030. For India the additional costs might amount also to about 1% of
GDP but much later, between 2040 and 2060.

Given these preliminary results, he noted that it seemed next to impossible to aim at a 350-
ppmv CO2-concentration stabilisation target by or around the year 2100 in the context of

the B1-scenario.

3 Discussion

The discussion mainly focused on the WorldScan analyses and the overal conclusions
regarding the attractiveness of the delayed-response scenario. Other issues included the
instability of the carbon permit prices due to the graduation approach, the mechanisms of
carbon leakage, technological learning and inertia, policy targets and the integration of

ecological and economic assessments.
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With respect to the instability in the carbon prices it was remarked that in redity they
would be much lower due to the existence of the CDM and market anticipation. Due to
CDM many cheap options for emission reductions in countries like China and India
would aready be used before these countries enter the abatement group. This would re-
duce the price difference between measures in participating and non-participating coun-
tries and thus result in smaller economic shock effects. It was replied that the inclusion of
CDM would result in higher baseline emissions in non-Annex-1 regions, which would
have to be compensated for by additional Annex-I-reduction efforts to remain below a
global emission ceiling. The reduction in permit-price fluctuations due to CDM could

therefore be only limited. It was suggested to include CDM in follow up work.

Another questions concerned the mechanisms behind carbon leakage. Bollen explained
that the main mechanism is a faster growth of energy intensive sectors in non-Annex-|
regions (compared to the baseline) due to lower energy prices. It was remarked that en-
ergy prices are not the only factors that determine the location of industries and that there

isagreat divergence of opinions on the mechanisms and rates of carbon leakage.

The overall conclusion that a delay of action would be more beneficial was questioned on
various grounds. The WorldScan analyses do not show the differences in environmental
impacts of the delayed response versus the early action scenario. It can be expected that
the rates of temperature change are initially much higher in the delayed response case,
which will result in different environmental impacts. These costs of delay were not taken
into account in the analysis. It was also argued that the comparison of delayed versus
early action depends on the envisaged concentration target. As other studies showed, the
lower the concentration target, the lower the benefits of a delayed response. Another ar-
gument related to system inertia and technological learning. The feasibility of the fast
emission reductions in the delayed response scenario was questioned. It was suggested to
monitor the rates of change to judge if system inertia is sufficiently accounted for. World-
Scan, like most General Equilibrium Models, does not take technological learning into
account. This is particularly relevant for the comparison of the delayed-response and
early-action scenarios. Without early action there will be little learning which will make
strong reductions at a later stage difficult. This may result in a repeated prolonged delay
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because reduction costs will remain high. It was mentioned that a distinction should be

made, here, between actions and abatement: in order to abate later, early action is needed.

Bollen acknowledged the relevance of technological learning, but emphasised that in the
A1l Scenario technologica diffusion is a much more important factor in global emission
reduction. De Vries remarked that the TIMER model does take system inertia into ac-
count. It can be used to check the plausibility of the WorldScan output. However, re-
garding the feasibility of the delayed response scenario, he noted that there is much un-
certainty about what is possible in an A1 world with much technologica change and dif-
fusion. He said there were strong arguments against a delayed response from the point of
view of technology dynamics, but that it was hard to prove it with the TIMER model.

Some found it worrying if models are not able to support early action.

It was remarked that it was politically problematic to make mitigation options dependent
on the baseline scenario, because policy makers decide on the basis of the present, not

possible futures.

Other remarks concerned the focus on long-term stabilisation targets. According to some,
the focus should be on climate indicators such as warming, rate of temperature change,
and sea-level rise, like in the Safe Landing approach. Others felt that scientific uncertain-
ties justify the focus on stabilisation levels. Moreover, the primary focus on stabilisation
on just one concentration level, and the particular choice of the 550 ppmv-level was criti-
cised as this level would imply impacts such as those described in the IPCC Second As
sessment Report (IPCC, 1996) for a doubling of the carbon dioxide concentration. A
number of participants stressed the need for more integrated analysis of both the environ-
mental, technological and economical aspects of different mitigation scenarios. In this
respect it was suggested to also pay attention to similar work by other research groups
(e.g. ICLIPS). In addition, it was asked to pay more attention to the implications of un-
certainties (e.g. regarding the climate system, the impacts, and the stabilisation target) for
mitigation strategies, applying appropriate methods to study decision-making under un-
certainty (e.g. via stochastic approaches or hedging on different climate targets).
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New Policy Questions

At the end of the workshop a new list of priority policy issues for further anaysis was
produced. This was done in two steps: first a list of about 60 relevant policy questions
which derived from the discussion in the different sessions was compiled and extended in
a plenary session. In a second step, each participant could attach an equal amount of
points (ten) to one or severa of the issues on the list. The points given by the policymak-
ers should indicate the priority of the issue, whereas the points given by the scientists
should give an indication of the feasibility of the analysis. The following policy questions

were given high priority for further analysisin the second phase:

IPCC Reference Scenarios
= Are SRES-Scenarios consistent with short-term projections by parties?

= Are SRES-Scenarios consistent with socio-economic projections? Are the assump-
tions behind the Scenarios plausible? (Sustainable devel opment, biomass...)

Impacts of Annex-1 activities on developing countries

®  What are economic and socia impacts of Annex-I activities on devel oping countries?

= What are ecological impacts of climate change and adaptation costs on developing
countries (influence of assumptions on post Kyoto)?

= What are the economic impacts on oil-exporting countries?

Broadening Participation in the Global Climate Change regime

= What could make it attractive to take on targets? (no-regrets, financia gains, techno-
logicd transfer)

= Short-term analyses (20-30 years)/incremental approach/how to narrow the gap

® |ncentives for deepening participation of al parties? Which incentives are needed for
different groups of countries?
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Land use, Land-use change and Forestry

What are the long-term consequences of Art. 3.3 and 3.4 activities implemented in the
first or second commitment period as well as consequences of long-term implementa-

tion?

How can IMAGE be further developed to model the possible transition of the bio-
sphere from a sink to a source? What are the policy implications of the biosphere

turning from a sink into a source, including inter aliafor the carbon plantations?

What are the implications of the additional supply of wood from carbon plantations, as
well as of increased use of wood on the wood market/substitution of fuel-intensive
products?

Mitigation/Sabilisation Scenarios

Dependence of conclusions regarding e.g. delay versus early action on the stabilisa

tion scenario/leve

Integrated environmental and economic impacts of early vs. delayed mitigation? Influ-
ence of delay vs. early action on degrees of freedom (lock-in). Implications for tech-

nology development in the north in the context of full where flexibility

Article2 FCCC

Adaptation
IPCC Policy Relevant Scientific Questions

food production

Evaluation of the Workshop

The workshop was evaluated anonymously via an evaluation form filled in by participants

(scientists as well as policymakers). Generally, participants were quite satisfied with the

workshops' results. All participants indicated their interest in coming back to the next
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workshop. The contents and policy relevance of most presentations received on average a
good rating by policymakers (see Table 2).

The lowest scores were given for the information provided on the economic impacts of
Annex-l activities on developing countries (not well addressed, not very policy relevant)
and IMAGE scenarios with carbon plantations (while in principle policy relevant, the
specific contents and presentations were criticised). Some indicated that they had expected
more attention for developing countries aspects and suggested to invite more policy mak-
ers as well as scientists from developing countries. Issues missed were climate impacts
and adaptation, costs of adaptation and issues regarding the implementation of the flexible

mechanisms.

Table2: Average rating by policy makers (n=13) of contents, presentation and relevance of the presenta-

tions (1= bad, 2= poor, 3= reasonable, 4= good, 5=very good).

Presentation Contents Presentation  Relevance
New | PCC baseline scenarios (SRES) 4.2 4.3 3.7
Economic impacts on developing countries 2.9 3.0 3.1
Broadening Participation: Overview 3.8 3.9 4.1
A multi-stages approach 3.8 4.1 3.8
Applying Fairness Criteriato Allocation 3.8 3.8 3.6
FAIR model 3.8 3.6 3.6
LUCF —Introduction 3.9 3.7 4.3
Terrestrial Biospherein Carbon Cycle 4.2 4.3 3.9
IMAGE carbon plantations— concept 31 2.8 35
IMAGE carbon plantations — scenarios 35 29 3.7
Mitigation/Stabilisation Scenarios: I ntroduction 39 4.2 3.9
WorldScan Scenarios 3.6 3.7 35

' There was not enough feedback to the eval uation from scientists to be eval uated.
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IMAGE/TIMER Scenarios

3.9

3.9

Average

3.7

3.7

The participants, in general, liked the interactive sessions with the FAIR model, but some

participants were unsatisfied with the moderation and explanations given, as well as with

the preparation of the sesson. Moreover, a number would have liked to have more time

and to work with the FAIR- model more directly (hands on the toal).

The rating of the quality of the discussions, with regard to content, moderation and time

availability, was generaly good (see Table 3).

Table 3: Average rating by policy makers (n=11) of contents, moderation and time availability of the

discussionsin the different sessions (1= bad, 2= poor, 3= reasonable, 4= good, 5=very good).

Session Contents Moderation Timeavailability
| - SRES scenarios 36 36 31

Il — Economic impacts on developing 32 37 32
countries

Il — Broadening Participation — 38 39 38
general discussion

I11 - interactive Session Group A 4.2 43 37

111 - interactive Session Group B 30 28 36

IV -LUCF 35 38 35

V —Mitigation/Stabilisation 36 4.0 36

The participants were quite happy with the genera set up of the workshop. Some indi-

cated that there was not sufficient time for discussion. Others remarked that the discussion

part remained to much as a questioning and answering exercise, so that too little real de-

bate between participants developed. Some did not like the separation of the policy mak-
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ers from the scientists by an inner and outer circle of tables. Suggestions were made to

provide the briefing book materials in advance.

Participants were happy with the location and organisation of the meeting, as well as the
workshop facilities. For a next time, it was suggested to have some more communication
facilities near the meeting room. Regarding the planning of the meeting policy makers
indicated a clear preference of keeping the future COOL workshops detached from
FCCC mesetings.
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Programme

First COOL Global Dialogue Workshop - 4-6 July 1999, RIVM, Bilthoven, The Nether-
lands

Sunday, 4 July 1999 at Hotel Heidepark in Bilthoven

18:00-18:30

18:30-19:00

19.00 Dinner

Drinks
Welcome and I ntroduction
Bert Metz (RIVM)

Introduction to the COOL Globa Diaogue and to the workshop pro-
gramme

Monday, 5 July 1999 at RIVM, Bilthoven, The Netherlands

9:00-10:30

10:30-11:00

11:00-12.30

12:30-13:30

Session I: New | PCC Reference Scenarios

Chair: Bert Metz (RIVM)

Bert de Vries (RIVM)

Presentation of the new |PCC baseline scenarios under preparation
(IPCC Specia Report on Emission Scenarios)

Discussion

Coffee break

Session |I: Impacts of activities of Annex-I countries on developing
countries

Chair: Bert Metz (RIVM)

Hans Timmer (CPB)

Summary of main findings of the IPCC Expert Meeting on Economic Im-
pacts of Annex | actions on developing countries, The Hague 27-27 May
Discussion

Lunch
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13:30-15:30

15:30-16:00

16:00-18:00

20:00

Session |11 Broadening Participation in the Global Climate Change
regime

Chair: Bill Moomaw

Bert Metz (RIVM)
Overview

Joyeeta Gupta (1VM)
Encouraging developing countries participation in the climate change re-
gime: A multi-stages approach

Carsten Helm (PIK)
Applying Fairness Criteria to the Allocation of Climate Protection Bur-
dens:. An Economic perspective

Marcel Berk (RIVM)

Global Climate Protection and Equitable Burden Sharing: An Exploration
of Options with the FAIR model

Discussion

Coffee break

Session |11 (continued): Broadening Participation in the Global Cli-
mate Changeregime

Interactive session with the FAIR modéel (in two groups)

Marcd Berk
Introduction to the interactive session

Moderators: Bert Metz (RIVM), Ferenc Toth (PIK)
Operators: Marcel Berk (RIVM), Michel den Elzen (RIVM)
Rapporteur: Ursula Fuentes (RIVM), Joyeeta Gupta (IVM)
Plenary reporting

Dinner
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Tuesday, 6 July 1999

9:00-11:00

11:00-11:30

11:30-12:30

12:30-13:30

13:30-15:00

Session |V: Land Use Change and Forestry in Climate Policy
Chair: Leen Hordijk (WAU)

Ursula Fuentes (RIVM)
Introduction

Rik Leemans (RIVM)
The Role of the Terrestrial Biosphere in the Global Carbon Cycle: Over-
view of results from IGBP-GCTE research

Michael Sonntag, Janina Onigkeit (University of Kassal)

Sequestration Potential with Carbon Plantations:

Scenarios with IMAGE.

Assessment of the maximum sequestration potential achievable with affor-
estation under different assumptions regarding competition with other land-
use types.

Implications of accounting for different carbon stocks and fluxes.

Discussion

Coffee break

Session V: Mitigation and Stabilisation Scenarios
Chair: Joe Alcamo (University of Kassel)

Joe Alcamo (University of Kassel)
Introduction

Johannes Bollen (RIVM)

Economic Analysis of Stabilisation Scenarios with WorldScan, based on
new |PCC baseline scenarios (A1, B1).

Macroeconomic Impacts and Effects on Energy Markets of Mitiga
tion/Stabilisation Scenarios under different Burden Sharing regimes and
with a system of tradable permits (top-down approach).

Lunch
Session V (continued): Mitigation and Stabilisation Scenarios
Bert de Vries (RIVM)

Mitigation/Stabilisation Scenarios with the IMAGE/TIMER model, based
on new |PCC basdline scenarios (A1, B1).
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15:00-15:30

15:30-16:00

16:00-16:30

16:30-17:00

Implications of different policy strategies for the energy market (bottom up
approach).

Discussion

New Policy Questions

Chair: Bert Metz (RIVM)

| dentification of new policy questions and need for new analyses
Coffee break

New Policy Questions (continued)

Prioritisation of new policy questions and need for new analyses

Evaluation of Workshop Set-up
Marcel Berk, Ursula Fuentes (RIVM)
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