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Future international climate policy after 2012 for Sweden

1. INTRODUCTION

This report presents implications of future international climate policy after 2012 on Sweden. It was
prepared by Ecofys for the Swedish Environmental Advisory Council.

The calculations in this report are based on the report “Factors underpinning future action” prepared by
Ecofys for the Department for Environment Food and Rural Affairs (DEFRA), United Kingdom (H&hne et
al. 2007).

The report first provides the assumptions used to quantify the approaches and then shows the results.

2. FUTURE GLOBAL APPROACHES FOR ALLOCATION OF
EMISSION ALLOWANCES

This section presents emission allowances for seven possible future architectures consistent with
emission pathways towards 450, 550 and 650 ppmv CO.eq. for the years 2020 and 2050. This means
that the calculation outcomes have to meet the global emissions reference points mentioned above. The
following approaches are included in the calculation of emission allowances:

Contraction and convergence by 2050
Common but differentiated convergence
Multistage

Global Triptych

Sectoral approach

GHG intensity targets for all countries

For this comparison of future architectures the Evolution of Commitments tool (EVOC) is used. A detailed
description of the EVOC model is included in Héhne et al. 2007.

211 Contraction and convergence by 2050

Under Contraction and convergence (C&C) (Meyer 2000; GCI 2005), all countries participate in the
regime with quantified emission targets. As a first step, all countries agree on a path of future global
emissions that leads to an agreed long-term stabilisation level for greenhouse gas concentrations
(‘Contraction’). As a second step, the targets for individual countries are set in such a way that per capita
emissions converge from the countries’ current levels to a level equal for all countries within a given
period (‘Convergence’). The convergence level is calculated such that resulting global emissions follow
the agreed global emission path. The resulting convergence levels for this report are given in Table 1. It
might be more difficult for some countries to reduce emissions compared to others, e.g. due to climatic
conditions or resource availability. Therefore, emission trading could be allowed to level off differences
between allowances and actual emissions. However, C&C does not explicitly provide for emission
trading.

As current per capita emissions differ greatly between countries some developing countries with very low
per capita emissions, (e.g. India, Indonesia or the Philippines) could be allocated more emission
allowances than necessary to cover their emissions (“hot air’). This would generate a flow of resources
from developed to developing countries if these emission allowances are traded.

For a stabilisation at about 650 ppmv CO.eq. a convergence at about 4 to 5 tCO,eq. per capita in 2050 is
necessary (see Table 1). In this case the average per capita emissions lie around 6 tCO.eq. per capita in
2020. For a stabilisation at about 550 ppmv CO.eq. in 2050 a convergence at about 3 tCO, per capita
with average per capita emissions of about 5 tCO,eq. in 2020 is required. To reach a stabilisation at
about 450 ppmv CO.eq. a convergence at about 2 tCO, per capita is necessary. In this case average per
capita emissions in 2020 around 4 tCO, per capita are needed.
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Table 1. Convergence level of per capita emissions in tCO.eq./cap for the considered SRES
scenarios in 2050

Scenario 450 ppmv COzeq. 550 ppmv CO.eq. 650 ppmv COzeq.
A1, B1 21 3.2 5.1
A2 1.6 2.5 4.0
B2 2.0 2.9 4.8

Under relatively strict long-term targets (e.g. 450 ppmv CO,eq.) and convergence by, e.g., 2050, also
several developing countries would have to reduce their emissions compared to the BAU; as the per
capita emissions have to converge to a level below current average of developing countries, those
developing countries above or close to the average (e.g. Argentina, Brazil, Venezuela, Mexico, South
Africa, South Korea, Namibia, Thailand, China) will soon (e.g. 2020) be constrained and will not receive
excess allowances. More excess allowances would be available under a higher concentration target, e.g.
550 ppmv CO,, or under earlier convergence, e.g. by 2030. The later the convergence year, the higher is
the contribution of developing countries because late convergence years require low emission levels.
These would lead to a smooth convergence path for many developing countries. For convergence in
earlier years higher, above developing country average conversion levels would be needed. This would
allow more space for initially increasing, peaking and then declining emissions of developing countries.

2.1.2 Common but differentiated convergence

Common but differentiated convergence (CDC) is a new approach presented by Héhne et al. (Héhne et
al. 2006). Annex | countries’ per capita emission allowances converge within, e.g., 40 years (2010 to
2050) to an equal level for all countries. Individual non-Annex | countries’ per capita emissions also
converge within the same period to the same level but convergence starts from the date, when their per
capita emissions reach a certain percentage threshold of the (gradually declining) global average. Non-
Annex | countries that do not pass this percentage threshold do not have binding emission reduction
requirements. Either they take part in the CDM or they voluntarily take on positively binding emission
reduction targets. Under the latter, emission allowances may be sold if the target is overachieved, but no
emission allowances have to be bought if the target is not reached.

The CDC approach, similarly to C&C, aims at equal per capita allowances in the long run (see Figure 1).
In contrast to C&C it considers more the historical responsibility of countries. Annex | countries would
have to reduce emissions similarly to C&C, but many non-Annex | countries are likely to have more time
to develop until they need to reduce emissions. Non-Annex | country participation is conditional to Annex |
action through the gradually declining world average threshold. No excess emission allowances (“hot air”)
would be granted to least developed countries.
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Figure 1. Schematic representation of GHG emissions per capita for three types of countries (an
industrialized country (IC), an advanced developing country (ADC) and a least developed country
(LDC)) under Contraction & Convergence (left) and under Common but Differentiated
Convergence (right)

The parameters of the convergence time, the threshold for participation and the convergence level used
in this report are provided in Table 2.

Table 2. Parameters used for the Common but Differentiated Convergence approach’

450 ppmv COzeq. 550 ppmv COzeq. 650 ppmv COzeq.

Parameter Unit 2020 2050 2020 2050 2020 2050
Convergence time Years 30 40 40 40 40 40
0,
Threshold haboveorbelow  goo. 3000 q0% 5%  40%  23%
world average
Convergence level tCO2eq./cap 1 1.8 2 2.6 8 4.5

21.3 Multistage

As the name suggests in a Multistage approach countries participate in several stages, with differentiated
types and levels of commitments®. Each stage has stage-specific commitments with countries graduating
to higher stages when they exceed certain thresholds (e.g. emissions per capita or GDP per capita). All
countries agree to have commitments at a later point in time. For this analysis thresholds based on per
capita emissions with four stages were applied as follows (e.g. H6hne et al. 2005):

e Stage 1 — No commitments: Countries with a low level of development do not have climate
commitments. As a minimum all least developed countries (LDCs) would be in this stage. In the
model countries in this stage follow their reference scenario as no emission reductions are
required.

e Stage 2 — Enhanced sustainable development: At the next stage, countries commit in a clear
way to sustainable development: The environmental objectives have to be built into the
development policies. Such a first ‘soft’ stage would make it easier for new countries to join the
regime. Requirements for such a sustainable pathway could be defined, e.g. inefficient equipment
is phased out and requirements and certain standards are met for any new equipment, or there is a
clear deviation from the current policies depending on the countries. This stage is implemented in
the model by assuming countries reduce emissions by a percentage below their reference scenario
within 10 years and then follow the reduced reference scenario.

e Stage 3 — Moderate absolute target: In this stage, countries commit to a moderate target on
absolute emissions. The emission level may be higher than the starting year, but it should be below
a reference scenario. The target could be positively binding, meaning that allowances can be sold if
the target is exceeded but no allowances have to be bought if the target is not achieved. An
incentive to accept such a target would be the possibility to participate in emissions trading. To
model the group of countries in this stage, a percentage reduction below their reference scenario
more stringent than in stage 2 is assumed.

Tt may not be possible to meet both reference points (for 2020 and 2050) per stabilisation level (450, 550 or 650
ppmv COzeq.) for one set of parameters. Different parameter configurations are necessary for each reference
point. This means that the configurations e.g. for 2020 450 ppmv COzeq. are valid only until 2020. For long-term
calculations (2050) other configurations are necessary which are valid only for 2050.

2 E.g. Claussen and McNeilly 1998; Gupta 1998; Berk and den Elzen 2001; USEPA 2002; Blanchard et al. 2003;
CAN 2003; Criqui et al. 2003; den Elzen et al. 2003; Gupta 2003; Hohne et al. 2003; Ott et al. 2004; Blok et al.
2005; den Elzen 2005; den Elzen et al. 2005; Héhne et al. 2005; H6hne and Ullrich 2005; Michaelowa et al. 2005;
den Elzen et al. 2006
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e Stage 4 — Absolute reduction target: Countries in stage 4 receive absolute emission reduction
targets and have to reduce their absolute emissions substantially until they reach a low per capita
level (essentially a fifth stage). The whole group of countries reduces its emissions as a certain
percentage compared to 1990. The actual contribution of each country depends on its per capita
emissions. Countries with high emissions per capita have to reduce more than countries with low
emissions per capita. As time progresses, more and more countries enter stage 4.

The parameters for reductions and stage participation thresholds chosen for the calculations are given in
Table 3. The choice of parameter values is subjective but should reflect a reasonable burden sharing of
emission reductions among developed and developing countries. Several other options are possible.
Lower stage-thresholds, for example, would require higher contributions of developing countries.

Table 3. Parameters used for the Multistage approach 3

450 ppmv COzeq. 550 ppmv CO.eq. 650 ppmv COzeq.

Parameter Unit 2020 2050 2020 2050 2020 2050
Threshold to enter stage 2 tCOzeq./cap 3.5 2.5 5.0 3.0 6.0 4.0
Threshold to enter stage 3 tCOzeq./cap 4.5 3.5 6.5 5.0 7.5 5.5
1 heshold to enter stage 4 {COseq/cap 6.0 4.0 75 6.0 9.0 6.5
;h;%*(‘f'd to enter stage 4 {COseq/cap 5.0 15 6.5 40 7.5 5.5
Threshold for no further {COseq/cap 15 10 2.0 15 5.0 5.0

reduction in stage 4

Stage 2 (enhanced sustainable
development) reduction below % 15 25 15 20 5 15
reference scenario in 10 years

Stage 3 (Moderate absolute

target) reduction below % 30 30 25 30 10 20
reference scenario in 10 years
Stage 4 (Absolute reduction)

. . % 5.0 9.0 3.0 6.0 0.7 3.0
reduction per year

*The reduction percentages per year are applied to the absolute emissions in the previous year and therefore lead to
an exponential decline in absolute emissions. Other slopes (e.g. linear) are possible.

The parameters in the 650 ppmv COeq. case could have a realistic chance of being acceptable to many
countries: The second stage (pledge for sustainable development) would require 5 to 15% reduction
below the reference scenario, the third stage (moderate reductions) would require emission to be 10 to
20% below reference. Participation in stage 4 (absolute reduction target) would be at 9 tonne carbon
dioxide equivalent per capita (tCO,eq./cap), which is between current Annex | and world average. The
reduction obligations would still be ambitious with 0.7 to 3% reduction per year.

The parameters for the 550 ppmv case are much more stringent: The second stage (pledge for
sustainable development) would already require emissions to be reduced by 15 to 20% below reference;
the third stage (moderate reductions) would require reductions of 25 to 30% below reference.
Participation in stage 4 (substantial reductions) would be at about current world average. The reduction
obligations would be ambitious with a 3 to 6% reduction per year.

The parameters needed for the 450 ppmv CO,eq. case stretch the approach to its limits: participation in
stages 2 and 3 has to occur almost immediately for most developing countries. Already in stages 2 and 3
reductions of 15 to 25% and 30% respectively have to occur. Countries at stage 4 have to reduce
emissions drastically by 5% to 9% per year.

ot may not be possible to meet both reference points (for 2020 and 2050) per stabilisation level (450, 550 or 650
ppmv COzeq.) for one set of parameters. Different parameter configurations are necessary for each reference
point. This means that the configurations e.g. for 2020 450 ppmv COzeq. are valid only until 2020. For long-term
calculations (2050) other configurations are necessary which are valid only for 2050.



Future international climate policy after 2012 for Sweden

2.1.4 Global Triptych

This approach was originally developed at the University of Utrecht (Blok et al. 1997) to share the
emission allowances of the first commitment period within the European Union. It has been updated and
revised subsequently (Phylipsen et al. 1998, Groenenberg 2002, den Elzen and Lucas 2003, Héhne et al.
2003, Phylipsen et al. 2004, H6hne et al. 2005, H6hne 2006).

Analogue to the first Triptych approach, the global Triptych approach is a method to allocate emission
allowances among a group of countries based on several national indicators.” It takes into account main
differences in national circumstances between countries that are relevant to emissions and emission
reduction potentials. The Triptych approach as such does not define which countries should participate,
but we have applied it here to all countries equally.

If the approach is applied globally, substantial reductions for the industrialised countries, especially those
with carbon intensive industries (i.e. Eastern Europe and Russian Federation), are required. Substantial
emission increases are allowed for most developing countries. But for lower concentration targets (e.qg.
450 ppmv CO,) these are rarely above BAU-emissions.

The Triptych methodology calculates emission allowances for the various sectors which are added to
obtain a national target. Not individual sector targets but only the national targets are binding. This
provides countries the flexibility to pursue any cost-effective emission reduction strategy.

The emissions of the sectors are treated differently: For ‘electricity production’ and ‘industrial production’,
a growth in the physical production is assumed together with an improvement in production efficiency.
This takes into account the need for economic development but constant improvement of efficiency. For
the ‘domestic’ sectors, convergence of per capita emissions is assumed. This takes into account the
converging living standard of the countries. For the remaining sectors, ‘fossil fuel production’, ‘agriculture’
and ‘waste’, similar reduction and convergence rules are applied.

Table 4 provides the parameters chosen for the calculation in this report. Details on the applied
methodology can be found in Phylipsen et al. 2004. The choice of parameter values is subjective but
should reflect a reasonable burden sharing of emission reductions. Several other options are possible.
We intended the chosen parameters to be balanced in stringency over the sectors for the stabilisation
levels of 450 and 650 ppmv CO.eq. For 550 ppmv CO,eq. the chosen parameter set is valid for both
years, 2020 and 2050, but does not allocate emission reduction efforts evenly over all sectors. The
parameters for the 650 ppmv case are relatively moderate: 40% to 50% share of renewable and
emission-free electricity in 2050, 20% to 40% reduction in electricity generation based on coal and oil as
well as convergence of all countries’ industrial energy efficiencies to a level that is 5% to 30% better than
best available technology in 1995. The parameters for the 450 ppmv case stretch the methodology to the
limit: 70% to 95% renewable and emission-free electricity in 2050, 70% to 95% reduction in electricity
generation from coal and oil, convergence to an industrial energy efficiency that is 50% to 70% better
than best available technology in 1995.

* Unlike e.g. the Multistage approach which is more a framework of stages that can be filled with different allocation
methods for the several stages or C&C which is based only on per capita emissions.
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Table 4. Parameter choices for 2020 and 2050 for the Triptych cases aiming at 450, 550 and 650
ppmv CO,eq. concentration

. 450 ppmv 550 ppmv 650 ppmv
Sector Quantity 2020 @ 2050 2020 + 2050 2020 2050
Industry Maxmqm deviation of total'lndustrlal 45% 45% 45% 45% 45%
production at country level in 2050
Maximum deviation of total industrial o o o o o
production at global level in 2050 10% 10% 10% 10% 10%
Convergence of Energy Efficiency Indicator
in 2050 0.3 0.5 0.6 0.95 0.7
Structural change factor 0.2 0.35 0.45 0.95 0.6
Electricity Maximum dewa@lon of total power production 45% 45% 45% 45% 45%
at country level in 2050
Maximum deviation of total power production 10% 10% 10% 10% 10%
at global level in 2050 ° ° ° ° ?
ﬁlhéaéggf renewables and emission free fossil 95% 70% 60% 50% 40%
Share of CHP in 2050 5% 20% 20% 20% 30%
Reduction of solid fuels in 2050 compared to 95% 70% 50% 40% 20%
base year ° ° ° ° °
Reduction of liquid fuels in 2050 compared to o o o o o
base year 95% 60% 60% 50% 30%
Amount of nuclear energy Absolute unchanged
Amount of natural gas Remainder
Total efficiency of CHP 90% 90% 90% 90% 90%
Convergence of power generation efficiency o o
of solid fuels in 2050 50% | 50% 50% 50% | 50%
Convergence of power generation efficiency
of liquids fuels in 2050 5% | 55% 55% 50% | 50%
Convergence of power generation efficiency 70% 70% 65% 65% 65%
of gas in 2050
Domestic Domestic convergence level — per capita
Sector emissions in tCOx/cap/yr in 2050 0.5 0.7 1 26 17
Fossil fuel Fossil fuel emission level — % total emissions o o o o o
production  below base year in 2050 90% 90% 90% 90% 90%
Agriculture = Reduction below reference scenario o o o o o
emissions in 2050 — low GDP/cap 70% 70% 50% 20% 20%
Reduction below reference scenario o o o o o
emissions in 2050 — high GDP/cap 90% | 80% 70% 40% | 40%
Waste Waste convergence level — per capita 0 0 0 0 0

emissions in 2050

2.1.5 GHG intensity targets for all countries

Various Authors have suggested that targets are expressed as dynamic variables — including as a
function of the GDP (“intensity targets”) or variables of physical production (e.g. emissions per tonne of
steel produced)s. Dynamic targets aim at providing more flexibility to the countries, so that high costs are
avoided, if the economic development and therefore emission development is different than expected at
the time the target is set. In principle, they do not limit the economic growth of countries, but require that
economic development takes place in a carbon-efficient way.

® E.g. Hargrave et al. 1998; Baumert et al. 1999; Lutter 2000; Muller et al. 2001; Bouille and Girardin 2002; Chan-
Woo 2002; Lisowski 2002; OECD/IEA 2002; Ellerman and Wing 2003; Héhne et al. 2003; Muller and Muller-
Furstenberger 2003; Jotzo and Pezzey 2005; Pizer 2005; Kolstad 2006
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For the illustrative case we have assigned intensity targets expressed as improvement of emissions/GDP
at the same rate for all countries. This may be a less realistic case, but it may be instructive in
understanding the dynamics of such an approach. The parameters used are included in Table 5.

Table 5. Parameters used for the GHG intensity target approach

450 ppmv COzeq. 550 ppmv COzeq. 650 ppmv COzeq.
Parameter Unit 2020 2050 2020 2050 2020 2050

gi'ugjé%jscnon of %lyear 56 53 4.0 4.4 26 3.2
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Figure 2. Change in emission allowances from 1990 to 2020 under the 450 ppmv CO.eq.
scenario. Data are included for EU15, USA, EU25, SWE (Sweden), FRA (France), GER
(Germany), UK, RUS+EEU (Russia and the rest of Annex | countries from Eastern Europe), JPN
(Japan), RAI (Rest of Annex I), and Annex I. The horizontal red lines for Annex | indicate the
emission level in 2010 which are similar to the Kyoto targets except for the USA and RUS+EEU.
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Figure 3. Change in emission allowances from 1990 to 2050 under the 450 ppmv CO.eq.
scenario. Data are included for EU15, USA, EU25, SWE (Sweden), FRA (France), GER
(Germany), UK, RUS+EEU (Russia and the rest of Annex | countries from Eastern Europe), JPN
(Japan), RAI (Rest of Annex I), and Annex I. The horizontal red lines for Annex | indicate the
emission level in 2010 which are similar to the Kyoto targets except for the USA and RUS+EEU.
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Figure 4. Change in emission allowances from 1990 to 2020 under the 450 ppmv CO.eq.

scenario.

Data are included for REEU (Rest of Eastern Europe), LAM (Latin America), AFR

(Africa), ME (Middle East), SAsia (South Asia, mainly India), CPAsia (Centrally planned Asia,
mainly China), EAsia (East Asia) and non-Annex I.
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Change in emission allowances from 1990 to 2050 under the 450 ppmv CO.eq.

Data are included for REEU (Rest of Eastern Europe), LAM (Latin America), AFR

(Africa), ME (Middle East), SAsia (South Asia, mainly India), CPAsia (Centrally planned Asia,
mainly China), EAsia (East Asia) and non-Annex I.
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Figure 6. Change in emission allowances from 1990 to 2020 under the 550 ppmv CO.eq.
scenario. Data are included for EU15, USA, EU25, SWE (Sweden), FRA (France), GER
(Germany), UK, RUS+EEU (Russia and the rest of Annex | countries from Eastern Europe), JPN
(Japan), RAI (Rest of Annex I), and Annex |. The horizontal red lines for Annex | indicate the
emission level in 2010 which are similar to the Kyoto targets except for the USA and RUS+EEU.
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Figure 7. Change in emission allowances from 1990 to 2050 under the 550 ppmv CO.eq.
scenario. Data are included for EU15, USA, EU25, SWE (Sweden), FRA (France), GER
(Germany), UK, RUS+EEU (Russia and the rest of Annex | countries from Eastern Europe), JPN
(Japan), RAI (Rest of Annex I), and Annex |. The horizontal red lines for Annex | indicate the
emission level in 2010 which are similar to the Kyoto targets except for the USA and RUS+EEU.
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Figure 8. Change in emission allowances from 1990 to 2020 under the 550 ppmv CO.eq.
scenario. Data are included for REEU (Rest of Eastern Europe), LAM (Latin America), AFR
(Africa), ME (Middle East), SAsia (South Asia, mainly India), CPAsia (Centrally planned Asia,
mainly China), EAsia (East Asia) and non-Annex I.
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Figure 9. Change in emission allowances from 1990 to 2050 under the 550 ppmv CO.eq.
scenario. Data are included for REEU (Rest of Eastern Europe), LAM (Latin America), AFR
(Africa), ME (Middle East), SAsia (South Asia, mainly India), CPAsia (Centrally planned Asia,
mainly China), EAsia (East Asia) and non-Annex I.
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Figure 10. Change in emission allowances from 1990 to 2020 under the 650 ppmv CO.eq.
scenario. Data are included for EU15, USA, EU25, SWE (Sweden), FRA (France), GER
(Germany), UK, RUS+EEU (Russia and the rest of Annex | countries from Eastern Europe), JPN
(Japan), RAI (Rest of Annex I), and Annex |. The horizontal red lines for Annex | indicate the
emission level in 2010 which are similar to the Kyoto targets except for the USA and RUS+EEU.
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Figure 11. Change in emission allowances from 1990 to 2050 under the 650 ppmv CO.eq.
scenario. Data are included for EU15, USA, EU25, SWE (Sweden), FRA (France), GER
(Germany), UK, RUS+EEU (Russia and the rest of Annex | countries from Eastern Europe), JPN
(Japan), RAI (Rest of Annex I), and Annex I. The horizontal red lines for Annex | indicate the
emission level in 2010 which are similar to the Kyoto targets except for the USA and RUS+EEU.
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Figure 12. Change in emission allowances from 1990 to 2020 under the 650 ppmv CO.eq.
scenario. Data are included for REEU (Rest of Eastern Europe), LAM (Latin America), AFR
(Africa), ME (Middle East), SAsia (South Asia, mainly India), CPAsia (Centrally planned Asia,
mainly China), EAsia (East Asia) and non-Annex I.
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Figure 13. Change in emission allowances from 1990 to 2050 under the 650 ppmv CO.eq.
scenario. Data are included for REEU (Rest of Eastern Europe), LAM (Latin America), AFR
(Africa), ME (Middle East), SAsia (South Asia, mainly India), CPAsia (Centrally planned Asia,
mainly China), EAsia (East Asia) and non-Annex I.

15



Ecofys

REFERENCES

Baumert, K. A., R. Bhandari and N. Kete. (1999). What might a developing country climate commitment
look like? Washington DC: World Resources Institute.

Berk, M.M. and M.G.J. den Elzen. (2001). Options for differentiation of future commitments in climate
policy: how to realise timely participation to meet stringent climate goals? Climate Policy, 1 (4),
465-480.

Blanchard, O., C. Criqui, A. Kitous and L. Vinguier. (2003). Efficiency with equity: A prgamatic Approach.
In Kaul, I., P. Concei¢do, K. Le Goulven and R.U. Mendoza (Eds.), Providing public goods:
managing globalization. Grenoble, France: Oxford: Oxford Universitty Press: Office of
Devlopment Studies, United Nations Devleopment Program.

Blok, K. , N. Héhne, A. Torvanger and R. Janzic. (2005). Towards a Post-2012 Climate Change Regime.
Brussels, Belgium: 3E nv. http://europa.eu.int/comm/environment/climat/pdf/id_bps098.PDF.

Blok, K., G.J.M. Phylipsen and J.W. Bode. (1997). The Triptique approach. Burden differentiation of CO,
emission reduction among European Union member states. Discussion paper. Utrecht University,
Department of Science, Technology and Society. Paper presented at the Informal workshop for
the European Union Ad Hoc Group on Climate, 16-17 January 1997, Zeist.

Bouille, Daniel and Osvaldo Girardin. (2002). Learning from the Argentine Voluntary Commitment. In
Baumert, Kevin A. (Ed.), Options for Protecting the Climate. Washington D.C.: World Resource
Institute.

CAN, (Climate Action Network). (2003). Preventing dangerous climate change. CAN position paper
presented at COP 9. Milan, Italy: Climate Action Network. http://www.climnet.org.

Chan-Woo, Kim. (2002). Negotiations on Climate Change: Debates on Commitment of Developing
Countries and Possible Responses. East Asian Review, 14, 42-60.

Claussen, E. and L. McNeilly. (1998). Equity and Global Climate Change, The Complex Elements of
Global Fairness. Table of models. PEW Centre on Global Climate Change, Arlington:
http://www.pik-potsdam.de/data/emic/table_of emics.pdf.

Criqui, P., A. Kitous, M.M. Berk, M.G.J. den Elzen, B. Eickhout, P. Lucas, D.P. van Vuuren, N.
Kouvaritakis and D. Vanregemorter. (2003). Greenhouse gas reduction pathways in the UNFCCC
Process up to 2025 - Technical Report. No. B4-3040/2001/325703/MAR/E.1 for the DG
Environment. Grenoble, France: CNRS-IEPE.
http://europa.eu.int/comm/environment/climat/pdf/pm_techreport2025.pdf.

den Elzen, M.G.J. (2005). Analysis of future commitments and costs of countries for the "South-North
Dialogue" Proposal using the FAIR 2.1 world model. No. MNP-report 728001032
(www.mnp.nl/en) Netherlands Environmental Assessment Agency (MNP), Bilthoven, the
Netherlands.

den Elzen, M.G.J., M.M. Berk, P. Lucas, B. Eickhout and D.P. van Vuuren. (2003). Exploring climate
regimes for differentiation of commitments to achieve the EU climate target. No. MNP-report
728001023. Bilthoven, the Netherlands: Netherlands Environmental Assessment Agency (MNP).

den Elzen, M.G.J., N. Héhne, B. Brouns, H. Winkler and H E. Ott. (2005). Differentiation of countries'
post-2012 mitigation commitments under the "South-North Dialogue" Proposal. Global
Environmental Change, (submitted).

den Elzen, M.G.J. and P. Lucas. (2003). FAIR 2.0: a decision-support model to assess the environmental
and economic consequences of future climate regimes. No. MNP-report 550015001,
www.mnp.nl/fair. Bilthoven, the Netherlands: Netherlands Environmental Assessment Agency
(MNP).

den Elzen, Michel G.J., Paul Lucas Marcel Berk, Patrick Criqui and Alban Kitous. (2006). Multi-Stage: A
Rule-Based Evolution of Future Commitments Under the Climate Change Convention.
International Environmental Agreements: Politics, Law and Economics 6(1 ), 1 - 28
http://springerlink.metapress.com/(s4bu3sqgizksn1155wrtngojy)/app/home/contribution.asp?referr
er=parent&backto=issue,1,6;journal,2,22;linkingpublicationresults,1:106601,1.

Ellerman, A. Denny and lan Sue Wing. (2003). Absolute versus intensity-based emission caps. Climate
Policy, 3 (Supplement 2), S7-S20. http://www.sciencedirect.com/science/article/B6W88-
4B2C2NX-5/2/dc87901a470fb86453f15b03311703f8.

16



Future international climate policy after 2012 for Sweden

GCI. (2005). GCI Briefing: Contraction & Convergence. Retrieved April, 2006. Global Commons Institute.
http://www.gci.org.uk/briefings/ICE.pdf.

Groenenberg, H. (2002). Development and Convergence: a bottom-up analysis for the differentiation of
future commitments under the Climate Convention. Unpublished PhD, Utrecht University, Utrecht,
the Netherlands.

Gupta, J. (1998). Encouraging developing country participation in the climate change regime. Discussion
Paper E98-08. Institute for Environmental Studies, Free University of Amsterdam, Amsterdam,
the Netherlands:

Gupta, J. (2003). Engaging Developing Countries in Climate Change: KISS and Make-Up! In Michel, D.
(Ed.), Beyond Kyoto: Meeting the Long-Term Challenge of Global Climate Change: the Johns
Hopkins University Center for Transatlantic relations, Transatlantic Dialogue on Climate Change.

Hargrave, Tim, Ned Helme and Christine Vanderlan. (1998). Growth Baselines. Washington, D.C., USA:
Center for Clean Air Policy.

Héhne, Niklas. (2006). What is next after the Kyoto Protocol? Assessment of options for international
climate  policy  post 2012 Amsterdam, The Netherlands: Techne Press.
http://www.technepress.nl/publications.php?id=13.

Hohne, Niklas, Kornelis Blok, Jochen Harnisch, Dian Phylipsen and Carolina Galleguillos. (2003).
Evolution of commitments under the UNFCCC: Involving newly industrialized countries and
developing countries. No. Research-report 20141255, UBA-FB 000412. Berlin: ECOFYS Gmbh.

Hohne, Niklas, M.G.J. den Elzen and M. Weiss. (2006). Common but differentiated convergence (CDC),
a new conceptual approach to long-term climate policy. Climate Policy, 6, 181-199.

Héhne, Niklas, Dian Phylipsen and Sara Moltmann. (2007). Factors underpinning future action - 2007
update. Cologne: Ecofys Germany. http://www.fiacc.net/data/fufa2.pdf.

Hohne, Niklas, Dian Phylipsen, Simone Ullrich and Kornelis Blok. (2005). Options for the second
commitment period of the Kyoto Protocol, research report for the German Federal Environmental
Agency. Climate Change 02/05, ISSN 1611-8855. Berlin. ECOFYS GmbH.
http://www.umweltdaten.de/publikationen/fpdf-1/2847 .pdf.

Hohne, Niklas and Simone Ullrich. (2005). Emission allowances under the proposal of the "South north
dialogue - equity in the greenhouse”. No. Research-report DM 70096. Cologne, Germany:
ECOFYS.

Jotzo, Frank and John C.V. Pezzey. (2005). Optimal intensity targets for emissions trading under
uncertainty. Draft. Canberra, AU: Centre for Resource and Environmental Studies - Australian
National University.

Kolstad, C.D. (2006). The Simple Analytics of Greenhouse Gas Emission Intensity Reduction Targets.
Energy Policy, (forthcoming).

Lisowski, Michael. (2002). The emperor's new clothes: redressing the Kyoto Protocol. Climate Policy, 2
(2-3).

Lutter, Randal. (2000). Developing Countries’ Greenhouse Emissions: Uncertainty and Implications for
Participation in the Kyoto Protocol. The Energy Journal, 21 (4).

Meyer, Aubrey. (2000). Contraction & convergence. The global solution to climate change. Schumacher
Briefings, No. 5. Bristol, UK:

Michaelowa, A., S. Butzengeiger and M. Jung. (2005). Graduation and Deepening: An Ambitious Post-
2012 Climate Policy Scenario, International Environmental Agreements: Politics, Law and
Economics (Vol. 5, pp. 25-46).

Mdller, B., M. Michealowa and C. Vrolijk. (2001). Rejecting Kyoto: a study of proposed alternatives to the
Kyoto Protocol. Oxford: Climate Strategies International Network for Climate Policy Analysis.
Oxford Institute for Energy Analysis.

Mdller, Benito and Georg Miiller-Furstenberger. (2003). Price-related Sensitivities of Greenhouse Gas
Intensity Targets. mimeo Oxford Energy Institute.

OECDI/IEA. (2002). Beyond Kyoto, Energy dynamics and climate stabilisation. Paris: OECD.

Ott, H E., H. Winkler, B. Brouns, S. Kartha, M. Mace, S. Huq, Y. Kameyama, A.P. Sari, J. Pan, Y.
Sokona, P.M. Bhandari, A. Kassenberg, E.L. La Rovere and A. Rahman. (2004). South-North
dialogue on equity in the greenhouse. A proposal for an adequate and equitable global climate
agreement. S. Eschborn, Gesellschaft far Technische Zusammenarbeit,
www.erc.uct.ac.za/recentpub.htm or www.south-north-dialogue.net.

17



Ecofys

Phylipsen, Dian, Niklas H6hne and Robert Janzic. (2004). Implementing Triptych 6.0 - Technical report.
Project, No. DM70046 and ICC03080. Utrecht, The Netherlands: Ecofys.
http://lwww.ecofys.com/com/publications/documents/EcofysTriptych6.0.pdf.

Phylipsen, G.J.M., J.W. Bode, K. Blok, H. Merkus and B. Metz. (1998). A Triptych sectoral approach to
burden differentiation; GHG emissions in the European bubble. Energy Policy, 26 (12), 929-943.
http://www.sciencedirect.com/science/article/B6V2W-3VTY6DM-
2/2/b0cd6a94b06384c447e31b765d6b570a.

Pizer, William A. (2005). The case for intensity targets. Climate Policy, 5 (4), 455-462.

USEPA. (2002). International analysis of methane and nitrous oxide abatement opportunities: Report to
Energy Modelling Forum, Working Group 21. Appendix A. Emissions and projections of non-CO,

greenhouse gases for developing countries: 1990-2020. Draft. Washington, D.C., USA: United
States Environmental Protection Agency.

18



