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This paper proves the technical background and rational for the methodology utedissess
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Methodology development will remain an -going process. New scientific findings will need to be
incorporated as well as adjustments and refinements from more experiences incerporat
Additionally each country will require a close check of all parameter values and may require
adjustments based on national circumstances
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1 Introduction

Since its inception mi@009, te Climate Action Track€CAT has developed inta first class tool

and information sourcdor showing policy makers, the public and the press the consequences of
national proposals for addressing climate change and how these relate to the achievement of global
climate goals. At present the Climate Action Tracker focuses on quantifying emist&otions
(pledges or commitmentand partlydomestic measures planned or in place) at the national Jevel
accounts for rules and provisions under negotiation at the international level (leading to emission
credits or debits) to calculate effective nat@nemission targetsand aggregas these to a global
emissions pathway. The Climate Action Tracker quantifiestated intentionsas they develo@and
thereby enables tracking of progresd the international negotiation procestowards meeting
specificglobal emission goals within a specific time frame such as 2020, 2030 or 2050.

Theupgraded Climate Action Track#érat is now under developmenwill move beyond evaluating
intentions, bycompaing and asses$sg national and globahctionagainst a range of different climate
targets across all relevant time frames. It will focus as a top line message on producing an
assessment of climatic consequences of the aggregated effects of natigpiamentedactions.

This is one crucial area ofeamsurement, reporting and verification (MRV) that is not included in the
work programme of the UNFCCC and is unlikely to be added to it, given political pressures to avoid
adding up the total sum of actions and projecting them to the global level, or enaly collecting
pledges and actions by individual Parties into one common framework for comparison. The climatic
targets which would be assessed include global temperature limits such as 1.5°C and 2°C, and global
CQ concentration limits such a#0 ppm,350 ppm or below.

The updated Climate Action Tracker will build on the achievements from the work in 2009/2010 to
provide an endo-end analysis of the potential of all options and actions on the table to meet
climate targets, and account fully for poteal loopholes in the accounting system to be agreed
internationally. These loopholes include lanse, land use change and forestry accounting provisions
(LULUCF) as well as hot air or surplus emission allowances. At a later stage it will also include the
sectors outside of national accounting such as international aviation and marine emissions, REDD+
and an assessment of the additionality of actions undertaken in developing countries for credit by
developed countries.

In summary it answers the questions:

1 ANB O 2 deghimMieStsialdd pledged actionas a whole for 2020 sufficient to meet 2°C
or 1.5°C goals?t a global levethe climate action tracker focuses on quantifying emission
intentions (pledges or commitments or domestic measures planned or ireplac the
national and international sectoral level, to produce a global emissions pathway. This
enables, with the use of a climate model, tracking of progress towards meeting specific
global climate goalsin the future, CAT 2.(also aims toquantify financial pledges and
estimate mitigation consequences close collaboration with other analysis teariige also
plan to add egional climate impacts, such as risk of heat waves, drought, water scarcity or
coral reef bleaching to the visualization of the comsences of commitments and actions
and compared to those that would result should global climate goals be realized.

1 Do countriesimplement policiesto meet their own targets and approach targets that
would be necessary for a global 2°C or lower pathway 26207 This requires some
jdzt yGAGEFGAGS yrfteara 2F (GKS SFFSOGAQSySaa
NEFSNBYyOS¢ gAGK Fff Ada O2YLX AOFGA2yay 2KIFQ
action against this BAU? How are previous effdectored in?The result of the evaluation
can then be compared to stated national or international goals and targets, but it can also be
assessed against requirements stated in scientific literature.

NSy



1 Do countries implement policies for a low carbon future (in e.g. 2050}##s turns the focus
G2 | ao02YY2y SyRLRAYyGE | glF& FNBY | AGRSOALFGA
YSiK2R2f 238 A& GKS a/tAYIFIGS Lkt AOe WFENdr O1 SNJ 7
ECF), where we focus on whether countries have policies in place to meet a common end
point, that is the low carbon economy. Such method is independent of a BAU and can focus
on the positive messages that some countries are progressing well iditbgtion (because
of currentand/or past actions).

The aim is toqualitatively evaluate policies for their ability to induce a paradigm shift towards

reaching a low carbon world by 2050 and to estimate emission reductions induced by these policies

by 2020and 2030.These two elements should allow addressing the questions posed attevevill

examine in detail whether appropriate, sufficiently ambitious and effective policy instruments cover

all economic sectors responsible for greenhouse gas emissionandlgze implemented policies

with respect to their complementarity, also taking into account possible-lo@fects, and dealing

GAOUK GKS 1jdzSaGA2y gKSGKSNI Y WARSFfE LI GKQ F2NJ (K
can be describedn a futher scenario we analyze planned policies and their potential impacts, with

the need to carefully discuss and assess the probability of such plans being fully implemented.

The evaluation is on the basis of the desired maximum-teng impact on GHG ens®ns. We
recognize, however, that policy making faces a wide rangesometimes conflicting interests. The

final outcome of the political process is therefore often a tradebetween different elements. We

have formulated the necessary policy diect in a way that allows actors to move in the right
direction to a sustainable, loAgrm economic development. This will need significant Hoergn
changes within the economy. Necessary supporting instruments to minimize social impacts of this
change aranot included in the analysis.

This document describes the methodology usecet@luateO 2 dzy G NA SandXto dulgnfifhtiek S
effects t KS YSGiK2R A& o6lFlaSR 2y (GKS a/tAYFGS t2f
European context and exterd to be able to quantify policy induces emission reductions.

a
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2 Methodology

2.1 GENERAL APPROACH

2.1.1 Elements of the evaluation

The assessment of progress of individual countries towards their national emissmgets and
pledges under the Copenhagen Accord will need to be based on probabilistic methods and expert
judgment. Experience with the Climate Action Tracker indicatesdhs¢ssing how country actions

fit within global goals is very important to conveying to the general public and deg¢isafiers alike

how a country's actions compare with its own objectives and thos®thér members ofthe
international community. Compabidlity of effort is an important part of the assessment process, but
necessarily involves judgments that would be contested at national and international level, and
which require independence of the analytical team from national and other sectoral prassure

The basis of the analysis is the collection of data and information on policy and its effectiveness.
Information and data gathering is organized along the segments described in s2cti@rielow.

The approach used for the subsequent policy evaluation strongly builds on the methodology
RSOSt2LISR FT2NJ 0KS a/fAYFGS t2ftA0&8 ¢NIO1TSNI F2NJ 9
and the changed analyticakquirements. The detailed methodology for the policy evaluation is
described in sectio@.2. The evaluation produces a qualitative assessment for the long and medium

term, but also supports the quantification of policy impact, which then results in emissions pathways

for implemented and planned policies.

For the calculation of emission pathwaye use a simple and transparent Excel based Bawping

tool, which is described in detail in secti@i3. On the basis of a business as usual scenario we
calculte the impact of already implemented policies as well as of planned policies until 2030. These
scenarios provide the basis for assessing progress towards 2020 pledges and the overall trend
towards 2030.

Figurel illustrates the different elements of the analysis and the different outcomes related to the
time frames analyzed.
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Figurel General approach focountry analysis
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2.1.2 Organising the evaluation

There are many different ways to look at a policy. The angle from wvamelooks at a measure can
determine the outcome of an evaluation, the flexibility of analysis and the compayataliother
policies or countries.

In the evaluation we categorise the analysis alsegtors and policy areas which together
determine the individualsegmentsof the analysis Sectors are the economic sectors as defined
below. Policy areas & dzO R QlAaie &@iBe0ta indicate the parameters of the GHG emissions
calculation that are ultimately influenced by the policy (detailed description see section below).
Results carpotentially be aggregated for differeneconomicsectorsand be compared between
different countries. They can also be aggregated for the different pogsitiey areas

We are evaluating policy packages in these aiedspendent of the choice of policy instrument

For example, a support mechanism for elaity produced from renewables sources can be
designed with different policy instrumentOne country can use a feédHtariff; another can
implement a renewable obligation. The method will give both countries a good mark if the policies
are successfullycreasing renewable electricity production.

Definition of sectors

Climate strategy: ¢t KA& &aSOoi2 NEctoral MBmuzhts coverdldR by omprehensive
climate strategies

Electricity (heat) production Allcentral / public electricity and heat produonh

Industry  All industry sectors, including refineries, and the waste seclacludes electricity
generation for own use

Buildings All energy consumed iresidential, commercial and public buildings; energy use, fuel
and electricity

Transport All energy used intransport, including allmodes Includes alsacagricultural energy
consumption as much of it is caused by transport.

AFOLU Nornrenergy emissions from agriculture, forestry and other land use, which inchitles
land-basedactivities e.g. norRCQ emissions from agriculture and €é€missions from all
forestry activities. The sector is further divided into the agriculture sector and land use,
land use change and forestfyULUCF) activities.

Definition of policy areas

Ultimately a policy wilbe successful if it reduces greenhouse gas emissions. These emissions are
determined as below:

Equationl General emissions calculation

Emissions = (activity ® efficiency % carbon intensity) + non energy — removals

Greenhouse gas emissions are derived from a certain activity level, e.g. tonnes of ptbewstergy
used per unit of activityefficiency and the emissions per unit of ener@@arbonintensity). Then non
energy emissions, like for example JCéinissions from agriculture, need to be added. Finally
removals of greenhouse gases from the atmaaeh e.g. through plant growth or CCS, need to be
subtracted.



Carbon intensity can be developed as a function of the fuel mix between the different fuel types
(fossil, renewables and nuclear):

Equation2 Decomposition of carborintensity by fuel type (i)

i ) Emiszions = Emissions,
carkon mtengity = ——— = -
Energy . Lhergy;
=2

Policies can target individual elements of this equation or all elements at the same time. We chose to
distinguish betweerb policy areas, embedded in the above equation, which are fundamental for the
general changérwards alow carbon society:

Activity - we are looking at policies that have the intention to influence the demand side in different
sectors. This also includes strategies for consumption of agricultural products and effects from land
use change. Removals of GH&eaps from land use activities are also covered in this policy area
where they are triggered through land use change.

Energy efficiency; For the sectors involving energy use, policies cantalg®t energy use per unit

of activity.

Renewable energy, Forthe sectors involving energy use, other policies aimettuce the emission
factor and therefore are crucial to the analysis. We analyse the support for renewable energy
sources across all relevant sectors.

Low carbon- For the sectors involving energga) policies may aim to influene the carbon intensity
of the fuel mix except renewables, i.e. the shares of differently emissions intensive fossil fuels,

carbon capture and storage and nuclear power.

Non-energy- covers all emissions and removals from smsrnot directly linked to energy, especially
emissions from processes in industry and from the land use sector. This category also includes all
emissions from other gases, while the other areas mainly covere@fi¥sions (except activity for

AFOLU).

Togeher the sectors and policy areas form a matrix that defines the indiviseginentsof the
analysis. They represent to a large extent the focus of policy making:

Climate|Strategy

Electrici ty Segment
production
Industry i} c =
w [ 2 2§ [B

s 5 ® 2

T £ ¢ g &
Buildings ﬁ u & s 2
Transport il
AFOLU L\

Figure2 Dimensions of the analysisdefinition of segments
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2.2 POLICY EVALUATION

2.2.1 From vision to best practice

2.2.1.1 The vision

Since the IPCC Fourth Assessment Report of 280&cad low carbon scenarios have been published
recently with broadly similar conclusions. These studies include:

A G¢KS 9y SNH& NB LR NIyYS NE&iASYFRENSoant €6
A a22NI R 9ySNH& hdgiyf 2NAE HinSGiKy 21 y2RA@ntedndiondl LIS OG A @
Energy Agency (IEA) 2010)

A GThe Economics of Low Stabilization: Model Comparison of Mitigation Strategies and Costs"
((Edenhofer 2013)

A a!l 51 SANBS a0Sy I ({Fadnhoe@SNAOM@)dzNR LIS £

GaSSGiAy3a (GKS (PBLROIPNBS G+ NBSGE

A dinternational, U.S. red E.U. Climate Change Control Scenarios: Results from E#MF 22
((Clarke et al. 2009)

A a9y SNBEeal 2N ST@Felnpbike?international and European Renewable Energy
Council 2008)

A aLa! D9 YR a9{{! D9 {OSYylINAR2& [ AY(RéGoARighieDI D / 2
al. 2008)
A awSLRNI 2y FANRG | aaSaaY@ydpfadEdehhdfér 2008) 1 6 A f A & |

These studies confirm the conclusion of the IPCC Fourth Assessment fRapamlobalpathway to
reach the 2°C target iechnologically feasible and economically viable may meanhalving global
greenhouse gas emissions by the middle of the centiaydeveloped countrieseducing emission
by 80%to 95%, enabling almost complete decarbonisation. This is the basis for the further work.

™

The studies come to the conclusion thaid in principle possible to achieve massive reductions in
most areas wittknown technologyOn going improvement of technology and the reduction of cost
over time through economies of scale promote the adoption of low carbon technolbgg.
challenge ishow to make sure that all technologies are deployed at tlexessary scaleThe
development of completely new technologies and materials will help to achieve this.

Technical solutions

Based on the review of lowarbon scenarios, we developed a framework vision of a low carbon
future, constituting the benchmark for the Climagetion Tracker. The common major features of
the scenariosire as follows:

1 Ambitious energy efficiency improvermds: A fully sustainable lowarbon future is only
possible if all energy efficiency potentials are fully implemented in a very ambitious way.

1 100%carbon freeenergysupply by 2050The scenarios show that 1008arbon freeenergy
supply is technically pstle and economically feasiblé/e use two alternatives to reach
this: A100% renewable energy supply is technically possible and economically feasible
this case ignificant adjustments to the electricity grid are necessaiiternatively, also
carbon capture and storageas well as nuclear energy cdme used as low carbon
technologies. The rational for these alternative scenarios is described in a separate section
below.

11



1 Wide application of zero emission building8uildings need to be retrofitted toevy high
energy efficiency standards at least twice as fast as current practice. These renovated
buildingsand all new buildings need to be zezmission buildings.

9 Paradigm shift in industrial productionNot only energy efficiency is necessary; also male
efficiency has to be significantly improved. Industrial production has to be redefined to move
away from materiaintensive products to lon¢asting,almost100% recyclable products.

1 Almost fully decarbonized mobility Provided a massive shift awayifin individual energy
based mobility, the remaining passenger car fleet must meet ambitious requirenbetits
regarding efficiency and fuels useflstainably producedbiomass will be used in areas
where there are no technological alternatives, e.g. truck@ation and shipping. Hence,
passenger cars have tose alternative technologies, e.gun on electricity with suitable
batteriesor other storage options

1 New options to reduce emissions in agricultur®lajor reductions in nofenergy emissions
in agriclture are necessary. Where there are currently no mitigation options, research has
to be intensified.

1 Comprehensive landise strategies: Comprehensive landse strategies need to be
developed to solve the potential conflict in use of land. Land use captimised to reduce
transport emissions. Agricultural products, forests and wood production compete for food
production, as source of biofuels and for carbon stotagjediversity and other ecosystem
services We do not determine whether carbon sequesimt in biomass or bienergy
should be favoured. Additionally, a framework for sustainable biompesduction must be in
place to ensure biomass used for energy purposes is produced in a sustainable way that
actually decreases emissions. Where biomass ingaccur a framework to ensure the
sustainability of these imports is required to ensure that leakage is minimised.

1 Halting deforestation: global deforestation needs to be halted in the early half of this
century.

1 Prompt action:Global emissions need to peak no later than around 2020 to set the world on
a pathway consistent with 2 and 1.5°C warming limits (UNEP 2010), but power plants,
industrial investments, infrastructure and transport fleets have lifecycles of multiple
decades Hence, action has to start immediately to initiatex fast transformation. A
participation and phasén of all major emitting countries is required within the coming
decade.

In most policy areas there is a general consensus on how g&ddyon economy cabe achieved.

Electricity generation will depend strongly upon renewable energy and-emiesion buildings will

meet common standards. These points provide an initial premise upon which to formulate the
necessary policies to enable the technological artdvioural changes to materialisé/e use this

Ypw carbonscenari@ & (GKS ol aAra F2NJ F€f FdzNIKSNI FylFfeaaa

In some areas however, there are -gning controversial discussions on appropriate solutions.
Questions of technical viability and potential coctfi with other technology solutions must be
consideredThis applies in particular to electricity generation with nuclear energy and with coal using
carbon capture and storage. The arguments are as follows

V Nuclear energyis considered by sommot to be alongterm, sustainable solution for the
energy sector, due to its safety concerns and unsolved waste disposal problem. Active
support from governments for nuclear powerould divert resources from the sustainable
solutions, may lead to energy infrastructutockins that prevent further penetration of
renewable sources and is not considered best practice.

V Carbon capture and storage (CQ®)eds to be differentiatecby the source of emissions:
Support for CCS for biomasgyenerallyconsidered best practickecause it is currently the

12



only option available to actively remove £fiom the atmosphere over long time spans.
Support for CCS in industrial process emissions is considered best practivereasre
currently no alternatives known for many of the pesses and a full restructuring of material
use to avoid these emissions will take tinflew technical options have moved beyond the
initial research stages, and it is yet unproven whether recent innovations can be mobilised
on a commercial scale. Howevsupport for CCS from coal power plargseen by someot

to be a sustainable longerm solution, because such development would divert resources
away from developing renewable energy, already today a viable option. Some would accept
coal CCS if is caipled with an emission performance standard of at least 350 g/kWh for all
new power plants. Through thisoupling to the emission performance standar@CS
becomes a means of accelerating decarbonisation rather than a means of competing for
resources (inclding limits to carbon transportation and storage capacity) with other
technical options.

V Someonly consider electric transport to be best practice when the increased power demand
increases installed renewable capacity and does not lead to direct or indireeini@ffects
of nuclear or fossil power.

Following this argumentation we additionally aduate longterm effects towards a low carbon
SO2y2Yeé 1@ keyeivable scendidod 2 S 2 yjdalative EnfaStanihe longterm

for this scenario. The question of nuclear electricity and CCS can potentially have an impact on the
assessment othe electricity sector and associated required energy efficiency in electricity use. The
impact of such an alternative vision would depend on the share of emissions of the electricity
sectors, the support that a country has given to CCS, nuclear and abtesy

2.2.1.2 Policies to promote implementation

To make this happen fundamental changes in all sectors are needed. Policies need to be evaluated
against how far they are able to trigger these fundamental changes. No single instrument can
achieve this. It is egntial to combine single policy measures into a coherent package both within
each policy area, as well as between the different areas.

Our approach does not require an explicit representation of these elements of theddyon vision
in policies and meases. The method is to assess if, ideaby,country is implementing a
comprehensive and econonwide integrated set of instruments that facilitate this development.

In other words, the policy packages need to form a coherent and consistent strateghievaa

longterm low-carbon future, eliminate barriers to implementation and enhance incentives for
stakeholders and sectors to ultimately make an econange transition.

l'd GKS KSIENI 2F (GKS Ify2é6 &R AD AV RS oGRBSIRE QTN 2 §¢
policies necessary to reach a low carbon economy.

We look at both positive and negative aspects of policy, i.e. those that support the low carbon goal
and those that are barriers and need to be removed.

& Thetarget is defined as wherave want to be in 2050 for each of the sectomdated to the
overall vision as defined abovEor some sectors the target can even be reached before 2050.

For the electricity supply sector the target would be, for example, an electricity generation
systemthat is 100% emission free by 2050.

& Thissectoraltarget provides the underlying assumptions on whathnical or behavioural
options need to be implemented in the sector, i.e. which technologies need to be promoted and

13



to what extent or which changesS K| @A 2dzNJ I NB ySOSaal NE (2 | OKA
development.

For electricity supply the technical solution is to provide 100% generationcidnon free
sources by 2050, supported by appropriate grid infrastructure and system integration.

& On this basis we define in thew carbonpolicy packageo reach the desired ambition in the
required time frame. We identify policy elements that need to be covered to reach the intended
target, while beingheutral on the instrumentthat is used.

For the electricity sector, this would include sufficient and stable support for renewable
electricity generation for a diverse set of technologies. It would not prescribe whether this
support would be generated through e.g. a feed in tariff or a renewable epbligation.

Crosscutting policiesare incorporated in each sector where they are applicable. E.g. energy taxes
are included in all sectors that use energy. This allows a true sector specific evaluation. Often these
general policies are designed with secspecific differentiations, e.g. with differences in level or
exceptions for individual sectors, which supports this approach.
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Changing
activity

Energy
efficiency

Low carbon

Renewables

with nuclear/CCS

(low carbon vision)

Without nuclear/
CCs

(100% renewable vision)

Other

Climate
Strategy

» Ambitious binding greenhouse gas reduction target, consistent with major effort sharing approaches
» Comprehensive and consistent long term strategy beyond 2020

TV

Electricity (heat) supply

Efficiency of Fossil Fuel
power plants: leading o
average efficiency of 45%
(coal) and 60 % (natural gas)
in 2030 or inventive is = 100
US$/tCO,)

Combined heat and power
production (CHP): leading
to 10% additional share

of electricity production in
10 years

Reduction of distribution
losses: leading to 4 % distri-
bution losses in 2030

General incentives for the
production of electricity
from renewable energy
sources: supporting at least
10% points increase in share
in 10 years

Support different technol-
ogies: including sufficient
support For 1-2 high price
technologies (PV, gecther-
mal power, biogas...)
Support for adapted
electricity grids
Sustainability standards
for biomass use

Removal of administrative
and grid barriers

Policies that influence Fuel
choice: taxes, emissions
trading, emission perfor-
mance standards in the
order of 100US$/tCO,e
Support for biomass CCS:
demonstration scale plants
are supported

Support For coal CCS: sup-
port for substantial increase
in capacity

Support For substantial in-
crease of nuclear capacity

Policies that influence Fuel
choice: taxes, emissions
trading, emission perfor-
mance standards in the
order of 100US%/tCO.e
Support for biomass CCS:
demonstration scale plants
are supported

Support for coal CCS is

a barrier to renewable
energy

Support for substantial in-
crease of nuclear capacity
is a barrier to renewable
energy

Industry

Restructuring industry
towards high material effi-
ciency: l2ading to 0.5% ad-
ditional material efficiency
improvement per year

General incentives such as
taxes, subsidies, ETS: tax
=100% of eneragy price or
leading to 0.5 % additional
annual increase in energy
efficiency

General incentives: energy
taxes (> 100% of energy
price ) and subsidies, ETS,
overzll leading to additional
5% in 10 years
Sustainability standards
for biomass use

Support For coal and gas
CCS:10%in 2030

Support For CCSon
biomass and process emis-
sions: 10% in 2030

Support for CCS on
biomass and process emis-
sions: 10 % in 2030

Support for coal and gas
CCSis a barrier to renew-
able energy

Reduce N,O process emis-
sions: to 10% of historical
maximum by 2030

Reduce Fugitive CH, from
oil and gas production: to
10% of historical maximum
by 2030

Reduce CH, from waste: by
20% below BAU by 2030
Reduce emissions of
F-gases

Buildings

Urbanisation policy that
leads to energy efficient
development

Efficiency standards For
new buildings: zerc energy
by 2020

Support to increase en-

ergy efficient retrofit rate:

3% per year

Incentives for efficient
electrical appliances: lead-
ing to 1-2 % less electricity
use per year

General incentives: taxes
in the order of 100% of the
energy price

Removal of barriers, e.g.
subsidies

Support For renewables
in new and existing build-
ings: increase in share of
10% in 10 years

General incentives: taxes
in the order of 100% of the
energy price
Sustainability standards
for biomass use: national
and imported

Support For Fossil Fuel switching (to gas)

Strategies to avoid
transport or to move to
non-motorised transport:
4% avoided by 2020
Strategies for modal shift:
8% increase of capacity

by 2020

General incentives: .9,
tax of the order of 100% of
energy price

Incentives For efficiency
in light vehicles: trajectory
to reach 95g/km in 2020 far
new cars

Incentives for efficiency in
Freight transport: reduce
specific emissions by 20%
by 2020

General incentives: e.q.
tax of the order of 100% of
energy price

Incentives For renewables
in transport: additional
share of 10% by 2020
Sustainability standards
for biomass use: national
and imported

Support For Fossil Fuel switching (to gas) an other low

carbon technologies

Support For electro mobility (cars and infrastructure):

5% electric cars by 2020
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Incentives For sustainable
consumption practices
Consistent land use
strateqgy exists and is
implemented

Land use register exists

Decrease livestock CH,
and N_O emissions: by 3%
below BAU in 2030
Decrease cropland and
organic/peaty soils, all
non-CO, emissions (includ-
ing rice production): 5%
below BAU in 2030
Implement measures CO,
on cropland

Tablel

222

Low carbon policy package

Indicators for success

We measure how effective a policy package is by looking at whether we can prove the direct
relationship between the political influence on the actors (e.g. taxes, regulations, incentives) and the
L2t AO2Qa AYGSYRSR STFS80ictodNtngdKAyI 2F (F NBSG
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We only evaluatepolicy packagesi.e. all policies relevant within a segment, and not individual
policies or measures. Often only the combination of a range of measures creates the desired impact.

The packages are designed to reflect thesired effect of policy instruments. We do not prescribe
the use of specific policy tools and some will have effect on a range of segments, like tax incentives
or carbon trading mechanisms.

The scoring system

If a policy does not deliver the expected results, it is not always easy to assess whether this is
because the policy has not been driven properly, or because of existing barriers. We have developed
an indicator for both incentives and barriers to allow thois.

For each indicator we defined a benchmarén the basis of the defined vision. The benchmark is
descriptive, but aims to include quantified expected results where possible.

Incentive scores: 0 to 4
Scale for We evaluate incentives on a scale against the defined

scoring 0 n 2 3 4 benchmarks, fron®-4, where 4 is excellent.

incenkives

Barrier scores: -4 to 0  We evaluate barriers on a similar scale, frednto 0, where 0

Scale for means that barriers have been addressed
scoring -3 - . . . . . .
barriers 4 -3 ZEI 0 This negative score counts against its related incentive.

We evaluate the impact of policies that have been adoptesl,the proven and future expected
effects of measures that afelly implemented

Where policies have already been in place t,

some time we evaluate both the pas mentvalue Rating Interpretation
effectiveness and the expected effects of tt --
p0|lcy 0 G Mo or very limited policies

F Few policies, ambition level low

Policies that have just recently ebn —
implemented are evaluated on the basis of the . — ,

i K K . omprehensive package or good ambition level For a wide
design and potential effectiveness. range of policies

E Some polidies with medium ambition level

2.29 Comprehensive policy package, ambition level good

We aggregate the individual scores per segme
to an overall rating between 0 and 4. Th . ;
segment rating is trandled into a scale from A
to G according to the matrix in table 2. Table2 Scoring matrix

Pathway is set, minor improvements required

A Consistent with low carbon development

2.2.2.1 Benchmarks

For each indicator a benchmark was defined on the basis of the vigierbenchmark is descriptiye

but aims to include quantified expected results where possitife aim todescribe each possible
score in detail, but this has not yet been implemented for all benchmarks. Work on refining the
benchmarks will continue in the next phase of the project. As a minimum the benchmarks describe
the extreme scores and in some cases ateps in between. Examples are given below:

The descriptions are intended to give a clear guidance which level of performamegpect. This
required level of action is sometimes defined using the desired quantitative development (see first
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examplein Table3). In this case the experts need to evaluate how far implemented policies are able
to deliver the defined effects.

In general the benchmarks are designed to reyer® a continuous line of development from
no/negative action to the action needed for a low carbon developm@re. evaluateéncentivesper
country on a scale from 0 (poor) to 4 (excellent) against the defined benchmarkbaff@rs we

used a scale frorM (barriers are not addressed) to O (barriers are addressed). This negative score
translates into a discount factpwhich diminishes the achieved score for the related incentive
policies(details see sectiof.2.2.2. For both categories only integral scores can be given. This means
the choice is between 5 possible values (e.g. for incentives: 0; 1;2;3;4) without the possibility to give
in between values, like 1.5 or 2.7.

Indicator Benchmark

Incentives

Consistent land use strateg 4: a consistent land use strategy exists that includes all land uses, has a lon¢
exists (including a strategy fc perspective, includes adaptation requirements and considers interrelations betv
forest management planning) uses

minimizing emissions from lan
use change (under the give
national circumstances)
promoting  stabization  or
increase of forest, wetland anc 2: a consistent strategy covers only selected land uses, and/or has a short to m
protected areas term perspective, and/or does not include adaptation requirements, interrelati

between uses and/or emissions from land use change

3: a consistent straigy covers all major land uses for the country, has a mediun
long term perspective, includes adaptation requirements and/or consic
interrelations between uses

1: strategy exists only on selected land uses and/or strategy is not consistent

0: no land use strategy exists

Policy tools are in place to secul
implementation of strategy

: policies coveringll aspects of the strategy are implemented

: policies coveringnost aspects of the strategy are implemented

4
3

2: policies coveringnly few aspects of the strategy are ifgmented

1: policies to implement the strategy are available bat yet implemented
0

: no policy tools exist

Barriers

Land use plan/register includin O: register classified by differeféand use types(min.: managed forest, unmanage
a detailed forest inventory anc forest, cropland, grassland, wetlands, protected areas, other use) exists in fatateol
protected areas exist and maps.covers thewhole countryand is updated at least evedyyears

-1: register classified by different land usges (min see above), and protected are
exists insome form,covers more thery0%of the country area and is updated at lea
everyl0 years

-2: register exists fosome land useand more thard0%of the country area

3: register exists for at leashe land use typeand thewhole countryor for some land
use typesandless than 40%f the country area

-4: register not existent or only for parts of land uses and not organized

Table3 Example for the definition of benchmarks

In one scenario @ evaluate the impact of policighat have been adopted, i.eexpected effects of
measureghat are fully implemented Where policies have already been in place for some time we
evaluate both the past effectiveness and the expected effettde policy. Policies that have just
recently been implemented are evaluated on the basis of their design argpectedeffectiveness.
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For countries where major plans are in preparation, a further scenario additionally includes policies
and measureshat are planned by the government. Here we also evaluatehenbasis of their
design and itexpectedeffectiveness

2.2.2.2 Weighting factors and aggregation

Scores are aggregated to scores pegmenton a scale from 0 (poor) to 4 (excellenDther thanthe

rating for individual scores, this aggregated (and thus calculated) score will be more detailed and is
rounded to one digit after the comma. Theseoresare then translated to anddisplayed in seven
OFGS3az2NRSa W Q o &talySisribuded dver thd BossiblD Storedfiald A tTfhe

seven letters resanble the EU energy efficiency labelling for appliancége are currentlynot
aggregating to higher levels, e.g. to sector or country level. Aggregation the level of segments has the
main merit in comparison to other countries. Once more country studies have been conducted the
methodology for further aggregation will be refined and implemented.

The general principle of aggregating indicators into a final score is illustrated in the fgjlgraiph:

SEEm'Eﬂt
Incentives Benchmarks Score H,E!hh- Incentives Sagmeant
sCore SCOre
1 Yz 1 60%
2 Yz 2 40%
Discount
Barriers
a 1X3 -1 -T0% —i'
b 123 -3 1

Figure3 Principle of aggregation per segment

Each indicator is assigned an individual weight in line with the importance of the evaluated measure
for the overall success towards the target defined in the vision ferdbgment The weighting
factors for all incentives within a segment add up to 100%. If all indicators are for example rated at a
score of 4 the maximum impact could be achieved through the policy package. The equations are
given below together with an exaple.
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Equation3 Score for incentives with example calculation

L

nl
incentve .. qnen = Z(SCE'?‘E: = Welght;)
iz] with i = number of indicator

fncoitive = (1« 060 + (2 #0.4) = 14

The barries reduce theimpactof the incentives by a certain percentage. Therefdtey are added

by multiplicaton ¢ KS o6 NNASNAR IINB Ffa2 lFaairA3adySR gAGK |
importance of a defined barrier, but not relative to other barriers, but in relation to the effectiveness

of the policies evaluated in the incentives section. The factor reptesine maximum decrease of

impact of a given incentive package if it is not addressed. In the above example barrier a) would
reduce the score by up to 70% if rated-&tand with the shown evaluation ef reduces the score by

17.5%. The general calcutati method is shown in the equations below and illustrated with the
example from the figure above.

Equation4 Determination of discount factors with example

_ gCave, = welght, —1+-0.7 )
discauit factor, =1+ 1 : =1+ —— = 0.825
Equation5 Overall segment score with emple
SCOTC sppmeeny = iCENEIRE ¢ discount foctoi, = discount factor,
SC0TC sppmeeny = Lo LB23 + 0,85 = 0.UB

2.3 BEMISSIONS PATHWAYS

On the basis of the policy analysis we derived emissions pathways. This section describes the
approach we tookn more detail The analysis starts with defining the business as usual scenario
(BAU)Sectio2.3.2AY | AAYLI S do6221 (1SSLAYy3A Y2RStusead { G NI
set of impact factors that drive the change (Secfd 1) with the ultimate aim to arrive at a policy

scenario that includes the planned measures in the coamajysed Sectior2.3.3.

The development of emission pathways is based on a highly simpéfiedlbasedmodel G KS & 062 2]
1 S S LIA y 3 Thé 2elsri fér choosingsample model is to providéransparency by avoiding a

Gofl 01 02E¢ OFtOdA I GA2yd LG Ffft26a8 RA&AOdZAAAZY A
people with little modeling or technical background.

¢KS 4oLy 3 Y2RSE ¢ ¢ enbdysandlemissionkdata dné d@8st not @ude

activity data (e.g. kilometers driven per car and year). One exception is the LULUCF sector where we
use area data and carbon content to calculate emissions. The output from the policies analysis
directly affects energy consumption, greenhouse gas emissions or forest area. This calculation is
illustrated inFigure4.
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2.3.1 Business as usual scenario

The basis for the calculation of the policy scenario is the business as usual (BAU) scenario. It consists
of two parts:

1. Historic energy use andressions
2. Projected energy use and emissions

An overview of the different steps in the calculation of the scenario is giveigime5.

From external sources

till 2025

H
! "
! "
I . . ! Projected Energy Projected Energy _
! Historic Energy | Emission
! Consumpt Di’ —t———® Consumptiontil ———®  Consumption —— Factors
i ' ! 2025 2025- 2030
1
; :
i ) . ! Projected non- Projected non- B
Historic nan- ! BAU emissions
E enerey emissions ———1——® energy emissions — energy emissions til 2030
: 2 ! till 2025 2025-2030 Hitl
! I
1
: !
1
1 -
H ! Nt onal Extrapalated
H ! growth rates growth rates
E BAU projections ! until 2025 2025- 2030
: :
H |

Figure5 Flow Chart calculationof the BAU scenario

The historical energy use and emissions are taken from official national sources if available, e.g.
reports submitted to the UNFCCC or national energy statistics. If not availa¢gjecaim be derived

from inventories commonly available per country frasther establishednternational sources such

as the IEA(International Energy Agency (IEA) 201This is more difficult with respect to nedO2
emissionsfor nonAnnex | countries, as there is no common reportiognat for these within the
UNFCC@&amework. We have used other sources that have filled this gap, for exdidpépa 2006)

Deriving projected energy use and emissions is much more complicated. Alternatively two
approaches can be taken:

1. Use of a pralefined enegy and/or emissions scenario from a trusted source, preferable an
in-country institution.

2. Development of an own reference scenario based on the projections of activity data.

The second approach has the clear advantage over the first one that all assosnptiderlying the
scenario development are known, especially regarding which policies are included under the BAU. It
also enhances comparability and consistency of baselines between different countries and across
sectors. Still we used the first approaghe to the limitation of the tool to energy and emission data.

Stepwise process to derive a BAU scenario

First we construct BAU scenarios for eamtergy demand sector(industry, buildings, transport,
AFOLU). We use sector based data and aggregate it according to the sectoral definition. We limit the
AFOLU sector to neanergy emissions. In many cases, a number of data sources are available for
different sectoral and teporal resolutions. To form a common dataset from these sources we
developed a hierarchy of sourcesith the preference for formally accepted data such as from
governments (e.g. National Communications or emission inventories submitted to the UNFCCC).
Further sources are data from recognized international sources such as the International Energy
Agency (IEA) or the World Bank

21



The absolute values from the data set highest in the hierarchy are used first. However, since this
dataset contains only has a limd temporal coverage, the use of additional data sets becomes
necessary. Since the absolute values reported by these data sources do not match the series highest
in the hierarch, we apply growth rates from the second data set onwards in the hierarchgbyheér
possible, separate growth rates are used for each fuel and each sector. If no detailed data is
available, the average growth rate from all fuels consumed in the sector is used.

The split of energy carrierss therefore determined by the selected tdasource for the future

scenario. Additionally, we take our own assumption on the growth or renewable energy: We assume

that renewable energy carriers grow at the average rate of the last years (1990 till 2008). The
remaining energy demand isthen spld&l2 84 G KS 20KSNJ SySNH& OF NNAX SN&
share. We chose this approach as in a-sarbon constrained world the future energy supply will

most likely be matched by least cost supply options. Currently in many countries the onlyrBds sou

that could supply such cost efficient options are hygawer and biomass. We assume that their
contribution to the energy supply will grow rather according to their resource potential than the

future energy demand. This is reflected better by thddrisal growth of these sources.

In a next step we construct the BAU scenario for ¢fectricity production sector. The electricity
demand in the demand sectors is added up and is used as input for the energy supply sector. In order
to derive the primaryenergy demand we made assumptions on how the power plant efficiencies
develop over time. We assumed that until 2050, the power plant efficiency has reached its
technically possible limit. The option is given to decrease the maximum efficiency via a tliscoun
FFrOG2N) G2 0S5 dAdiLIdAlEG 23 KISKSST OARM GUFKS Y2 RSt @ 2 S (KSy
G266 NRa (GKFd @FtdzS adFNIAy3a +d GKS oFasS &Sk NRa ¢
To determine the futureelectricity mix under BAU development, we used data from external
scenarie as a default approach. The calculation for the assessment of Mexico varies from this
approach. For a more detailed description see Annex 1.

To calculate the resultingmissions from energy consumptipthe emission factors suggested by the
IPCC are mufilied with the energy consumption for fossil energy carriers. Nuclear and renewable
energy are assumed to be e@eutral.

Additionally to the energy related emissions described above the tools also inahastesnergy
related emissionsTheseonly occur irthe industry and in the AFOLU sector. They are directly taken
from data sources, namely the UNFCOINFCCC 2009the USEPAYsepa 200§)and the IEA
Balances((nternational Energy Agency (IEA) 2010)

2.3.2 From policy evaluation to emission pathways

Beforebeing able to quantify the emission pathways that result from the policy analysis, the results
from the policy evaluation have to be translated into a format that can be used as an input in the
Yo 2129SLIAY 3 Y2RSE Qo

This requires a three step process whiglsummarized ifrigure7 and described below:

1. Aggregation and weighing of indicator scores and derivationdéak-keeping model scor@
as described in sectich2.2above.

2. Definition of¥haximum impact factorsfor each bookkeeping model score.
3. Calculation oflctual impact factor§through multiplying results from sfel and 2.

Similar to the policy analysis the indicators scores have to be aggregated in order to be used in the
book keeping model. The aggregation depends on the parameter defined in thekbeping model

and includes both incentives and barriers. Frample all scores have to be aggregated that drive
the share of renewables in a sector. Generally this aggregation is equal to the aggregation for
segments as described above but sometimes differs due to differences in the structure of the sector
and the ok-keepingmodel @n example are the neanergy emissions in the industry, which are

22



separated by gas and therefore have various impact fagtéigrthermore the weighting factors

might differ as indicators might be relevant for the long term goal buthtnimgpt have any immediate

effects on energy use and emissions, like for example the existence of a long term climate strategy in

the country.

C2NJ SIOK 2F GKS F33INB3IIFGSR ad2NBa |+ WYFEAYdzZY AY
factor needs to mich the bookkeeping model parameter it intends to change. In a last step the
haximum impact factofis multiplied with its associate® 6 2129 S LA Yy 3 Y doR&ite the O2 NB Q
Wl Oh dzl £ A Y\Wa tlaed us@hle &ctud imBat factor in the calculatie for that segment, as

described further in chapte2.3.3

In some cases, the benchmark according to which the policy package is rated already indicates an
absolute value, thus already determining the maximum impact factor (see example below).

Indicator Benchmark

Decrease in landfill gas 4: Reduce to 10% of historical maximum by 2030
emissions, by either less

landfilling or CH4 capture 0: no policies

While there is only one parameter that is directly linked to the policy evaluation and influenced
GKNRdZAK GKS WYIFEAYdzY AYLI OG FFEOG2NDRE GKSNB | NB
calculations, see Figure 5. Changes in these parameters are influémdieelctly by the main
parameter, using assumptions on the relationship between the parameters. If for example the share

of renewables is increased through a set of policies, the overall share available for other fuel types
decreases. The split betweenhetr fuels is assumed to stay constant, so this split is then applied to

the residual share of other fuels to calculate the absolute amount of each fuel type.

Directly influenced Indirectly changed
Each segment influences one Other dependent parameters are
parameter in the model adjusted automatically (assuming a
(exceptions possible) linear relationship; manual intervention
possible)
annual % decrease of
Renewables —> coal share in total
demand
Electricity
(heat) annual % increase of annual % decrease of
- re bles share in > oil share in total
pr(}ducnon total demand demand
annual % decrease of

———————3 gas share in total
demand

Figure6 Example parameters for direct and indirect use of maximunpiact factors

2.3.3 Implemented policy scenario

The development of the policy scenario can be divided into four policy areas as described above,
according to how energy consumption and Get@issions can be influenced. The inputs to the
calculation of the scenariwith implemented policies are (compakégure?):

1. Results of the business as usual scenario

2. Actual impact factors from the policy evaluation.
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Policy evaluation Book keeping tool

Sector
Score Book
Weigh- keeping Model Max. impact Actual impact
Indicators Benchmarks Assessment ting (0—-100%) factor factor
Changing activity
1 Xyz 1 x 60%
2 XYZ 2 x 40%
Barriars 326% x 1% = 033%/a Calculation sheets
a 123 -1 x 20%
Result sheet
b 123 -3 x 10%
Energy efficiency What can policy achieve

at the maximum?
Renewables
Based on technological potential
Low carbon with option for

country specific distinction

Figure7 From policy evaluation to emissions pathways

To reflect the individual challenges of each segment, we developed several approaches on how to
integrate the actual impact factors in the calculations. The choice of the method pmgmEnt
depends on the way policies are expected to impact within this segment and on technical
considerations related to the overall calculation method.

The table below shows possible approaches for thegrggon of the actual impact factors and gives

an overview on the methods used for each of the segments. In the following paragraphs, we discuss
specific issues arising in each of the areas and explain further the choice of the methods of
integration of the actual impact factor.
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Impact factor Descripton Influencin Implications Used in segments

g
%jpoint increase p.a. The actual impact factor Energy use, - GCoupledto BAUdevelopment - RE all sectors
of final is added to the emissions . .
consumption in percentage share of the ) rRa?;Iectshlgh demand growth - EE alnd Ir_1(d: |ntrenergy
base year, applied energy carrier in the s suppby, Id #s tyAd
to the actual year's previous year. The combined heat an
i . power, carbon capture
total consumption absolute value is d st
calculated based on the and storage )
new share and the total
energy consumption of
the actual year.
Decreasel/increase  The BAkhrowth rates Energy use, - connected to BAU but leaves - CA, EE and LC all
of annual BAY are calculated and emissons room for separate development sectors A general
growth rates decreasedy the actual of policyscenario policies, fuel switch)
impact factor. Then, L
based on the absolute - Growth rates cannot be - Non-energy emissions
. calculated if the absolute value in industry and AFOLU
value of 2008, the policy L S
development is at the beginning is @, infinite - EEin buildings
growth rate for the following

calculated with the (incentives for

decreased growth rates. year retrofitting)

In case of a fuel switch, - No entry of new energy carriers

the difference to BAU is possible (as a indl absolute

allocated to the energy value of O will never increase n

carrier accordingly. matter how big the impact

factor)

Share of a A maximum/minimum Energy use, - Maximum/minimum must be - EE in energy supphi(
maximum/minimum  value which can emissions known power plant efficiency)
to be possibly technically be reached is . .
reached setvia the benchmark - Linear developmen#, does not -  Reduction of non

depend on BAuWlevelopment energy emissions in

The impact factor tells, . .
industrial sector

OWAYLJ O how much of the

used for

OFt Odf I i A difference between R I Ch[ ! -SY@ga@.
today and the maximum
to be reatied in 2030 - Transport RE and LC

can be achieved with the
policies. Energy
consumption grows
linearly towards to
calculated value in 2030.

Table4 Types of impact factors

Changing Activity

We expect changing activity to have a direct impact on the energy consumption of demand sectors

(see section 2.3 Introduction). Changing activity does not have any impact on the energy supply
sector in our modelFor the calculations of impacts of this [yl area, we use the actual impact

T I O iexmdsedincrease of annual BAjtowth rate¢ 2 F Sy SNH@& O2yadzYLWiA2y o
chosen to fit best due to two reasons:

1. We assume that future energy consumption even after changing activity is dependent on the
BAU developmenand that activity changes will be adequately reflected in through changes
in BAU growth rates

2. Activity changes in one year also affect the activity in the next year

For calculations, first, we determine the growth rates of the RisMelgpment of the total sector.
Then, we reduce these annual growth rates by the actual impact factor. Finally, we apply the new,
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values of the following year3his leads to a new total energy consumption scenario for this sector. If

a policy is only applicable to a share of the sector (e.g. modal shift in freight transport; road to rail),

we consider this in the maximum impact factor.

We then distribute the redting energy consumption to the energy carriers. We assume that
changing activity decreases the energy consumption in all areas independently of the energy carrier
used. We therefore decrease them equally according to their share (the energy carrieesalins

the same).

The resulting energy demand and the fuel split are then passed on to the energy efficiency
calculation.

Energy Efficiency

For the calculations on impacts of energy efficiency, we use the actual impact factor
édecrease/increase of annuBAUgrowthrates  F2 NJ Y2a(G aSOi0i2NB TFT2N) GKS &l
in the changing activity area.

First, the growth rates after implementation of changing activity policies are reduced by the EE actual
impact factor. Then, the new growth rates are appR (2 GKS o6l asS &SI Nna oI f
changing activity calculations. Again, the share of energy carriers is calculated as described in the
paragraph on CA above.

¢KS SySNHE& adzli & & Ssaiffe? dodeivhasim thedlenSayiddesectors f Odzf | ( A 2

To calculate the efficiency improvements of power plants and the grid, we saw the actual impact
factor as the Bare of a maximum/minimum to be possibly reachéacording to the benchmark, we

set a value for a certain year which is to be restho reach climate protection targets. The actual
impact factor then tells to which extent this value is achieved in the target year. The values for the
remaining years are interpolated.

The energy carrierin the supply sectoare reduced in the followigp order: 1fossils, 2nuclear
energy 3renewable energy. We justify this order of reduction with the energy production costs of
power plants and their flexibility: Once installed, renewable energy has the cheapest costs per kWh
produced seen from a mameconomic view. Fossil power plants can be shut down easier than
nuclear plants due to their size and their technical characteristics.

¢KS NBadzZ 6Aya SySNHeé RSYFIYR yR (KS SySNHe& OF NN
renewable energy.

Renewable Energy
¢2 AYLESYSyld LRtAOASAE 2y NBY upoint nBeasd p.& NiHiBAE 6 S ¢
0 K

consumption in base year, applied to the actual year's total consumption 2 S | LILI @& S
AYLI OG FIFO02NJ G2 S| OK ore\8dtieRuse tilezalculated Say& a¢Fhe totd 2 V' & dz)
REconsumption for that year and allocate it to different renewable energy carriers according to their

shares under BAU.

We chose this approach to assure a linkage between the energy demand and the remewalgy
growth as quickly growing countries also have opportunities to build up renewable energy.

Finally we discount the additional amount of renewable energy consumption from the fossil fuels
without CCS according to their share, then from fossil fwitls CCS, and last from nuclear energy.
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Low-Carbon Technology

To describe the impact of policieson kM NB 2y G SOKy 2 f 2 3 e®ease/indrdds® of LILINE |
annual BAtgrowth rate€ and d®opoint increase p.a. of final consumption in base year, appbie

the actual year's total consumptiénwvere used, depending on the content of the policy. The first

method was used to calculate implications of a fuel switch, orientating at the-gdé&wth rate,

whereas the second was taken to model the developmemaobon capture and storage and nuclear

energy in the energy supply sector, relying on the absolute value of the actual years.

In the calculations for CCS increase, an efficiency decrease is taken into account. Furthermore,
because of the immature state tfie CCS technology today, we chose to implement the possibility to
RSftlFe GKS //{ LRftAOASaAD .2GK GKS STFFTFAOASyOeé RSON
RIdlI¢ akKSSG Ay GKS G222t o

For the fuel switch, generally from coal and oil to ga®, growth rate of the gas according to the

scenario after implementation of CA, EE and RE is determined. This growth rate is then increased by

the actual impact factor and finally applied to the absolute value of the base year. The increased
amount of gass taken away from oil. Nuclear and renewable energy is not influenced.

Non-energy emissions

In the sectors AFOLU and industry, there is a substantial share afnargy emissions which can

also be subject to GHflicies. These emissions are the aintidk A & | NS | ySRareioK S+ LILIN
I YFEAYdzZYKYAYAYdzy G2 0SS Ll2aairote NBIOKSRE gl a OK
We assumehat the policies have a direct effect onglemissions. The calculation is as follows:

1 The maximum reductiopotential is given by the benchmark and the share of this potential

G2 0SS SELX2AGSR o0& (KESBRAYOASEREE ADIRPQoe i
9 This reduction potential is then implemented in the future year mentioned in the

benchmark.

1 We assume the developent until then to be linear. If the year mentioned in the base year is
before 2030, we extrapolate the trend beyond this year until 2030.

CO2 emissions from cropland, grassland and afforestation are object to an approach based on area
data. Instead of dectly using emission data, policies affect the area on which a certain measure is
implemented. The area is then transformed to CO2 via the carbon content. The carbon content
varies for the different land types and can be adjusted in the inpsheet in tf§ W &eegirg
Y2RSt Qo
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2.4 B/ALUATION PROCESS

¢tKS S@lfdza GdAaz2y 2F | O2dzyiNBEQa L2t AOe& NBIdANBa
well as the incorporation of national and international expertise. We have therefore designed a
process thataims to ensure both independent assessment and the involvement of national
stakeholders and experts. The process aims to ensure robust results and maximize impact at the
national and international level.

2.4.1 Structure for country assessment

Theprocess ofountry assessments requirespaoject setup that is different from the other parts of

the project Each individual country assessment represents a work package in its own and needs to
be carefully managed. We therefore set up a team for each country, dipgron local expertise,
language skills and existingagountry contacts. Each country team consists ofaalysigeam with

a leader (consortium membersand a review team, which includes a team leader (consortium
member from a different organization #&m the analysis team leader, local consultant andhe
external reviewieam (see~igure8).

WP 1 Country assessment

Quality

Country x Country y Country 1
Lead Lead update

Experts /
review team |

Figure8 Structure work package 1

Within each country we will aim to work with a local consultant who can:
T t NPOARS dzZLJ 62 RIGS AyaA3aKad Ayd2z2z GKS O2dzy i NE Q:
1 Establish contacts to key local stakeholders and serve as national focal point
1 Provide on the ground administrative and organizational support
1 Support the analysis team in identifyinglevant information sources

The main task of the local consultant is to facilitate the review process and act as an independent
focal point for the review process. The consultant also supports the analysis team by providing access
to information, answerig question and helping to understand and evaluate input received through
the review process. The consultant thus is an active part of the project team.
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To ensure the robustness of the analysis we will work to establish a team of national and
international experts and stakeholders with profound knowledge of the relevant policies in the
country. They will:

9 Contribute to the analysis by providing information and evaluation
1 Review results and provide further insights

The input from the review team will be daally examined by the project team, and will influence the
final evaluation of the team. However, the experts participating in the review team are not active
members of the project team and are not part of the final decision making process.

2.4.2 Process of guntry assessment

We will assess theffectiveness of implemented policies and measures to assestkeidood of
national goals being met. This involves expert judgment and will require contributions both from
individual national and international expgerand from national institutions and organizations
make a robust assessmentountry assessments will be reviewed using a network of experts
nationally and internationally, and on a cdsgcase basis may involve in country meetings and/or
workshops deending on individual circumstanced/here possiblehe Climate Action Trackawill

seek tocooperate with existing activities in this arearhe process for conducting the national
evaluations and reviewing the analysidl seek to:

Engage relevant inteational and national experts and stakeholders

Create understanding of the project, its goals and the methodology used
Receive input on important information sources, recent developments, etc.
Verify existing information

Review results and provide advice

=A =4 =4 =4 =9

We aim to engage with a qualified local expert to support this proaegsensure continuity and up
to date information also for the regular update of country assessments

o r >
S s

>

iy

* Policies

Figure9 Evaluation process

The analysis includes as a first step amépth desk analysis of available information and data
sources. This will result in a first evaluation and identification of gaps. Parallel to this activity we will
start engaging with experts and stakeholdershia country and establish an expert review team. The
review team will receive a detailed introduction to the methodology to be able to fully understand
the evaluation process and the related review needs. The team can then support the analysis by
providingvaluable input regarding missing information and data, potentially also on required country
specific adjustments. It is, however not part of the evaluation team and will only point out additional
sources of information and data where appropriate. The qgomect team will then elaborate a draft
evaluation, incorporating all input received. The results will be discussed in with the review team.
Crucial findings and assumptions will be presented and discussed and comments from the review
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team will be incorprated. The final report will be subject to another round of review before
publication and outreach activities start

2.4.3 Review process

A crucial step to ensure a high quality, comprehensive evaluation is the review process. A key
element of this is the selection of the review team. It needs to consist of a mix of different relevant
stakeholders which should at least cover all sectorswal as different stakeholder groups, i.e.
government experts, research, NGOs and private sector. To enable reviewers to fully participate and
contribute we will offer a number of interndtased presentations to introduce the project in detail

and presenthe methodology.

Key questions to be addressed by the reviewers are:
1 Is the method appropriate for the national circumstances?
1 Are all relevant policies covered?
1 Is the evaluation, i.e. rating of the stringency of the policies appropriate?
1 Is the overalhssessment of the country a fair representation of the current situation?

After receiving the documentation on the preliminary analysis, the reviewers will have a few weeks
to review the documents and prepare their comments following a standardized foamdt
guidelines. Towards the end of the review phase experts from the project team will conduct personal
interviews with the experts during an -gountry review tour.Sector specific interviews will be
conducted during the trip either as ormemn-one meeting or with a group of sector experts.
Additionally there will be crossectoral experts involved to ensure that overarching issues are
addressed. After the trip the input will be processed and evaluated by the project team. We will
document both inputs fronthe experts and how they were incorporated in a transparent way. The
most crucial issues addressed in the review and the final results of the evaluation will be presented
to the review experts before finalizing the report as internet presentation.

An exanple for the review timeline is shown ifable5. The exact time available for each step will
depend on a variety of factors and will be country specific.

Table5 Example review timeline

Identify experts / setup review team =
Contract in-country consultant
‘WebEx on methodology and preliminary results -

Reviewers prepare their comments ]
Interview tour ta review team [ ]

Feedback session to reviewers (WebEx)
Finalize report

A local consultant will suppothe analytical work of the core tearWithin each country we aim to
work with a locakxpertwho can:

T t NPOARS dzLJ G2 RFEGS AyaArdakKid Ayia2z2 GKS O2dzy i NE Q:
i Establit contacts to key local stakeholders and serve as national focal point

1 Provide on the ground administrative and organizational supfmrthe review process

1

Support the analysis team in identifying relevant information sources
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3 Sensitivity and uncertaint y analysis

To follow shortly watch our website for updates!
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4 First countries: challenges and lessons learned

Finding the right balance between a tool that is simple on the one hand andrdfiects the
O2YLX SEAGE 2F (GKS (G2LAO FyR O2dzyiNASEQ #HAISOA | f
proven a challenging task. One element of this is to find the right level of detail, both regarding policy
analysis and quantification. Linking qudiNa policy analysis with a quantification of effects in a
systematic, transparent way requires the setting of a range of assumptions. Each of these
assumptions in setting parameters is crucial for the final outcome and needs to be carefully
researched.

4.1 POLICY EVALUATION

LI NI FNRBY GKS WNRIKGIQ tS@St 2F RSOGFAfZ GKS Y24
the methodology were that:

1 Benchmarks need to be vepreciseto allow for comparable resultsEach possible score
needs to be defined itividually and more general guidance needs to be provided on the
intention behind each indicator to allow for robust and comparable scoring.

1 Thescientific basis of parameterfor the evaluation, i.e. benchmarks and weighting factors

is crucial for the craibility of the results. Where possible, these must be clearly linked to

peerreviewed scientific literature, and where this is not available the rational for setting a

parameter must be made explicit.

Information on policies is oftehard to find.

It is sometimes hard to find evidence if an announced/decigéan or strategy has been

really implemented.

9 Effectivenesds difficult to determine by desk research, as this requires mowejth and
in-country information which is often not available in pubksl reports / documents

= =4

In developing countries it is often difficult to determine if / which part of a measure is externally
funded. This has in general no influence on the evaluation of the effectiveness of a measure, but will
be relevant information fothe international context and is planned to constitute part of the finance
tracking exercise.

4.2 BVIISSIONS PATHWAYS

For the calculation of emissions pathways a range of methodological, technical questions came up in
the pilot phase, but more importantly r@nge of issues around data availability and reliability:

1 Problems were encountered where multiple sources are available but do not spavhttie
time seriesevaluated (i.e. from 199Q 2030), both for historic data, but even more so for
LIN2E2SOiA2yad ¢KAA& NBIldzZANBa G2 RSOStE2L) I WKAS
available an extrapolation of given datasets.

91 Data at country levels often not pulticly available, not at the required level of detail, and
not necessarily consistent armbmparatbe with international data sets.

1 International datais not necessarily athe requiredlevel of detail, especially for projections
to the future (developmentof BAU). Many sources, such as the World Energy Outlook,
provide data only on a regional level. Growth rates for a region however can differ largely
from country specific growth rates. For instance, Mexico is included with North America, i.e.
the United Sates and Canada. Given that Mexico is far less developed than the later two,
their growth rates will most likely be higher. However we remedied this using a downscaling
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approach developed by van Vuureffvan Vuuren, Lucas et al. 20p7Additionally, some

data sources only include tiafor the overall sector, not including a fuel split. When this is
the case, assumptions have to be made. We then assume that all fossil and nuclear fuels will
keep their 2008 share of total energy consumption during the time period looked at. The
renewalle energy sources on the other hand are expected to grow at their average growth
rate from the years 1990 till 2008, as we assume that additional political action is necessary
to change this trend.

1 An important element in the analysis is thencertainty of available data on future
developments which are used to determine the business as usual pathway. This uncertainty
pertaining to the BAU projections must be made explicit in the analysis.

 dMaximum impact factors f Ayl GKS ljdzk € A G G AtgSemidslant A O @
pathways in the book keeping tool. The setting of these is therefore crucial for the outcome
of the policy scenario. However, also other parameters and assumptions have an influence
on the quantification of impacts. A sensitivity analysisareing the most important
elements of the analysis is required to make these impacts transparent.

9 For the evaluation of policies againstbaisiness as usuait is important to know all
underlying assumptions for used projection data. However, often it is not cldach
policies are includedinder these scenarios and which are not.

I Convergence of growth rates over a certain range of years to the actual regional growth rate.
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6 Annex I: Detfails per sector
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6.1 GENERAL

Policy evaluation

Indicators and benchmarks

General national strategy

Indicator Additional informatior Benchmark Rational for ID
benchmark
Does the country have a stringent and 4: Consistent with effort sharing in 2050 (developed Effort sharing 1
binding GHG target or budget until countries: -80 to 95% in 2050 and binding; developing towards 2°C is the
2050? countries also indicative) benchmark. For
3: (developed countries: -80% - 95% in 2050 not binding developed countries
or 70% to 80% binding target) it has to be binding,
2: (developed countries: -70% - 80% in 2050 not binding) to show the lead.
0: no target
Does the country have an ambitious 4: comprehensive and consistent long term strategy beyond Cancun agreements 2
and comprehensive climate strategy 2020 request LCDPs
towards a low carbon economy also 2: strategy covers not all sectors or comprehensive and not
beyond 20207 beyond 2020
0: no strategy exists
Does an integrated long term 4: Innovation strategy with sufficient resources for R&D 3
innovation strategy tailored towards a 0: no strategy
low carbon development exist, with
sufficient resources for research and
development?

2 This column is intended to provide more details on what the indicator covers and the thinking behind the indicatorrihtioimfe currentlyrovided for the transport and
AFOLU sectors and will be updated for the other sectors in the next phase
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Weighting factors

General national strategy

Indicator Weighting factors long Weighting factors for ~ Rational foweighting factors ID
term 2030 emissions

Does the country have a stringent and 40% No impact Target is leading and provides long term direction. Impact on 1

binding GHG target or budget until emissions in 2030 are assumed to only come from

2050? implemented policies to achieve the target

Does the country have an ambitious 30% No impact The strategy follows the target. 2

and comprehensive climate strategy

towards a low carbon economy also

beyond 2020?

Does an integrated long term 30% No impact Research is equally important to ensure change in long term 3

innovation strategy tailored towards a
low carbon development exist, with
sufficient resources for research and
development?

trends
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6.2 EHLECTRICITY AREAT

Policy evaluation
Indicators and benchmarks

Energy efficiency

Indicator Additional information  Benchmark Rational for ID
benchmark
Incentives
Incentive to increase efficiency of fossil fu 4: Leading to average efficiency of 45% (coal) and 60% (natural ga Ultimately possible 4
power plants (e.g. performancetandards, 2030 or inventive is > 100 US$/tCO2 efficiecies, differentiated by
SySNHe YR /hu GFES 2: Leading to halving the gap from current to above efficiency or 50 coal and gas. 100 US$/t will
US$/tCO2 have a meaningful effect on
0: No incentive/support investment choices and
operations in the electricity
sector
Level of support for CHP sufficient for an 4: Leading to 5% additional share of electricity production in 10 yea Relevant for all countries, 5
increased sharefdcCHP 2: Leading to 2,5% additional share of electricity production in 10  most potential in industrial
years processes. 10% based EU
0: No support existing CHP directive
Policies to reduce distribution losses 4: Leading to 4% distribution losses in 2030 4% is the technical lower 6
2: Leading to halving the gap from current to 4% losses limit at current technology
0: No incentive/support
Barriers
Subsidies applicable in the electricity sect 0: No subsidy 7

-4: 100 US$/tCO2
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Renewables

Indicator Additional information Benchmark Rational for ID
benchmark
Incentives
Level of support for RESeither direct or 4: Support in upper half of cost range and unlimited or supports mir Pathway towards global 8
through energy and CO2 taxes, emissions 10%points increase in RESroduction compared to future decarbonisation by 2050.
trading production in 10 years More than EU and Chinese
2. target
0: Lower support
Support for different technologies 4: Support differentiated by technology including sufficient support1 To incentivise various 9
1-2 high price technologies (PV, geothermal SoiNE 06 A 2 3| a technologies
2: Support differentiated by technology
0: Based uniform price (e.g. renewable certificates without banding
Is there a stringent framework for 4: Stringent regulatiobeyond EU RED requirements 10
sustainable biomass import? 2: Meeting EU RED requirements
0: No legislation exists
Barriers
Administrative environment 0: Project phase for renewable energy projects until approval 11
extremely short
-2: Project phase long
-4: Project phasentil approval inacceptable
Stability of support (policy environment an 0: Support scheme predictable and period of support long enough  Investment stability 12
length of financial support) -4: Support scheme is unstable and support (once granted) is not Ic
enough
Preferential grid access and congestion 0: Preferential access and preferential congestion management 13
management for renewable electricity -2: Preferential access OR preferential congestion management
-4: No preference
Investment & implementation strategy for 0: Strategy decided, implemented and sufficient 14

RE oriented grid structures

-4: No strategy
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Low carbon

Indicator Additional information Benchmark Rational for benchmark ID
Incentives
Policies thainfluence fuel choice (taxes, 4: Incentive is > 100 US$/tCO2 To generatue fuel switch and 15
emissions trading, emission performanct 2: > 50 US$/tCO2 incentivies; no new coal
standards) 0: No incentive/support powerplants
Incentives for biomass CCS 4: Demonstration scale plants are supported for biomass CCS Biomass CCS is currently at 16
2: Research is supported for biomass CCS most at the demonstration
0: No support for biomass CCS statge
Incentives for coal CCS 4: Support for substantiahcrease in capacity 17
2: Support for existing installations and/or waste disposal
0: No active support
Active support for nuclear energy 4: Support for substantial increase in capacity 18
2: Support for existing installations and/or waste disposal
0: Nb active support
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Weighting factors

Energy efficiency

Indicator Weighting factors long Weighting factors for ~ Rational foweighting factors ID
term 2030 emissions

Incentives

Incentive to increase efficiency of fossil 70% 100% Energy efficiency is leading in this sector as it presents the 4

fuel power plants (e.g. performance largets mitigation potential. Impact on emissions is taken

standards, energy and CO2 taxes, directly

emi ssions trading ¢é)

Level of support for CHP sufficient for 20% 100% CHP is only one option to reduce emissions. Impact on 5

an increased share of CHP emissions is taken directly

Policies to reduce distribution losses 10% 100% Distribution losses present usually a small mitgation potential. 6

Impact on emissions is  taken directly.

Barriers

Subsidies applicable in the electricity -20% -20% Subsidies can increase emissions substantially 7

sector

Renewables

Indicator Weighting factors long Weighting factors for  Rational foiweightingfactors ID
term 2030 emissions

Incentives

Level of support for RES  -E either direct 80% 90% Major share of the reduction potential 8

or through energy and CO2 taxes,

emissions trading

Support for different technologies 10% 10% Important for the long run. E.g. if PV is not developed now it 9

will be difficult to reach high RES levels in 2030
Is there a stringent framework for 10% No impact 10

sustainable biomass production and
import?
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Indicator Weighting factors long Weighting factors for ~ Rational foweightingfactors ID
term 2030 emissions
Barriers
Administrative environment -20% -20% Even if support is high, administrative barriers can lead to 11
blocking implementation
Stability of support (policy environment -20% -20% Investment uncertainty can block progress significantly. 12
and length of financial support)
Preferential grid access and congestion -20% -20% Lack if grid access can block progress significantly. 13
management for renewable electricity
Investment & implementation strategy -20% -20% An insufficient electricity block progress significantly when 14
for RE oriented grid structures reaching higher rates of intermittent sources
Low carbon
Indicator Weighting Weighting Weighting factors for  Rational foweighting factors ID
factors factors 2030 emissions
long term  long term
(low (100%
carbon) renewable)
Incentives
Policies that influence fuel choice 50% 80% 100% Most important factor. Considered separately for impact on 15
(taxes, emissions trading, emission emissions.
performance standards)
Incentives for biomass CCS 10% 20% 100% Small but longterm option. Considered separafelyimpact on 16
emissions.
Incentives for coal CCS 20% -20% 100% 100% renewable: Investments in coal CCS can divert resources ar 17
attention away from other low carbon options
Active support for nuclear energy 20% -20% 100% 100% renewable: Investments in nuclear can divert resources and 18

attention away from other low carbon options
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Maximum impact factors

Energy efficiency

Indicator Maximum impact Unit ID
factor

Incentives

Incentive to increase efficiency of fossil 1 Impact directly used for calculations 4

fuel power plants (e.g. performance

standards, energy and CO2 taxes,

emissions trading)

Level of support for CHP sufficient for 0.5% p.a. increase of share of CHP power plants 5

an increased share of CHP

Policies to reduce distribution losses 1 Impact directly used for calculations 6

Barriers

Subsidies applicable in the electricity Included above 7

sector

Renewables

Indicator Maximum impact factor Unit ID

Incentives

Level of support for RES  -E either direct 1.0% %point increase p.a. of final consumption in base year, applied to tl 8

or through energy and CO2 taxes, actual year's total consumption

emissions trading

Support for different technologies Included above 9
Included above 10

Is there a stringent framework for
sustainable biomass production and
import?
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Barriers

Administrative environment Included above 11
Stability of support (policy environment Included above 12
and length of financial support)

Preferential grid access and congestion Included above 13
management for renewable electricity

Investment & implementation strategy Included above 14
for RE oriented grid structures

Low carbon

Indicator Maximum impact factor  Unit ID
Incentives

Policies that influence fuel  choice 1 directly used in calculation 15
(taxes, emissions trading, emission

performance standards)

Incentives for biomass CCS 0.02% CCS biomass % point increase p.a. 16
Incentives for coal CCS 0.1% CCS coal% point increase p.a. 17
Active support for  nuclear energy 0.19% nuclear % point increase p.a. 18
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Emissions pathways for electricity (heat) supply
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Calculation method BAU electricity supply

Apart fromi KS NB3Jdzf I NJ Ay Ldzi RIFGF F2N) GKA&A aSOG2N) GF1Sy FTNRBY (réalSnarke Hulkers, a KS S (i
international aviation bunkers, stock changes, statistical differences), the energy supply sector needsttlutyelend heat demand data from the demand

sectors industry, buildings, transport (incl. energy consumption from agriculture) to determine the total need for enedgytipro in the scenario.
Furthermore, the historic efficiency is calculated via tb&lk electricity output and the primary energy demand of the power plants.

To determine the future BAdevelopment of energy carriers, we use data from scenarios as default. For the country assessment for Mexico we chose a
different approach because Mexitas been increasing the gas share of electricity production. We assume this trend to be BAU.

1 We introduce a destruction rate for coal and-fifed power plants which is dependent on the lifetime expectation of the power plants. This leads to a
decrease bboth the oil and the coal share.

For the complete period till 2030, we increase the share of renewable energy at the average annual growth rate of thednE99e till 2008.
Nuclear energy production is kept at a stable level.

The remaining energgemand is covered by gas

To calculate the future development of the losses, own use etc. we assumed, that the ratio of losses/demand remains the same.

We implemented autonomous efficiency improvements of power plants: Efficiencies develop linearly td&atgsactice efficiency in 2050, starting in the
base year with the average efficiency of the previous five years.

Data availability in this sector is generally rather good, as the electricity sector is monitored well. Data can be thenidEf Enenrg Balances. Statistical
differences have been acceptable in the first country assessments (Mexico and Australia).
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Calculation method policy scenaripelectricity supply

The following table shows the different segments within the calculation for theeimehtation of policies in the energy supply sector. The indication shows if
6S dzaSR GKS AGRSTldzZ G¢ FLIINBFOK SELX IAYSR Ay OKI LI SNJ pedforaeNdinpurppdeT T SN y

Segment Approach

Changing@ctivity Not relevant in this sector

Energy efficiencyLosses Actual impact factor as share of maximum difference to BAU to be possibly reached.

Energy efficiencyPower plant efficiency Actual impact factor as share of maximum to be possidghed. Maximum differs according to power plant type:
Coal: 4%
Gas: 60%
Oil: 45%

Efficiency grows linearly

Energy efficiencyCombined heat and power  Actual impact factor as increase of CHP as share of BAU of actual year

Renewable Energy Default

LowCarbon- Fuel switch oil to gas Default

LowCarbon CCS Actual impact factor as increase of CCS as share of BAU of actual year
LowCarbor+ Nuclear Actual impact factor as increase of nuclear as share of BAU of actual year

The sector specifiasssumptions we took are:
We implemented efficiency losses due to carbon capture and storage.
The best value to be reached reducing losses is a reduction of lossés td the total electricity consumption.

The efficiency of combined heat and powglants is 8®b. Efficiency gains are completely accounted for on the electricity side, heat output is
neglected.
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Calculation method BAWdheat supply

Input to these calculations are the heat demand from the demand sectors and primary energy demanddrbeattsupply sector supplied by external data
sources.

Furthermore, historic energy consumption from CHP plants as calculated in the electricity sector is included in theonalcWatiallocate the difference
between the primary energy consumption oHE plants as taken from external statistics and the energy consumption calculated for CHP to the heat supply
sector. Via the emission factors, we then calculate the emissions to be allocated to the heat sector.

With the heat demand from the demand sectave then calculate specific primary energy demand per unit of heat consumed for each historic year and as an
average of the five years previous to the base year. This average we then assume to remain constant for the future.

The projections of primary enegygdemand are based on the average specific primary energy demand and the development of the consumption of heat from
demand sectors.

Calculation method policy scenaripheat supply

Due to the lack of data and relatively little importance of this sectahénfirst country assessment studies (Australia and Mexico), we have not implemented
any policies in the heat sector.
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6.3 INDUSTRY

Policy evaluation
Indicators and benchmarks

Changing Activity

Indicator Additional information Benchmark Rational for ID
benchmark
Incentives
Policies that support the redesign of 4: Comprehensive, ambitious and implemented, applicable to 19
products to be less material intensive, lon domestically produced and imported/exported products (f&oextra
lasting, 100% recyclable material efficiency improvement)
0: No policies
Energy Efficiency
Indicator Additional information Benchmark Rational for ID
benchmark
Incentives
Schemes that lead to sufficient additional 4: Tax is > 100% of energy price or 0,5% annual increase in energ Target for Dutch EE 20
improvements in energy efficiency in efficiency schemes, in line with
industry(e.g. support schemes, voluntary 0: No incentive EU EEarget
agreements, white certificates, emissions
trading, energy and/or CO2 taxes)
Policies that support the demonstration of 4: Comprehensive, ambitious and implemented New technologies are 21
breakthrough technologies 0: No policies necessary to reach
longterm target
Barriers
Subsidies, tax exemptions for energy 0: Short term (most in 2 years for all subsidies and tax exemptions |nverse factor of 22

intensive industry for conventional fuel
supply and consumption (direct and indirec

no subsidies incentive
-2: Medium term / no all subsidies and taxesnptions
-4: >50% of energy price

49




Renewables

Indicator Additional information Benchmark Rational for ID
benchmark
Incentives
Are policies in place that effectively lead t 4: Tax > 100% of energy price or leading to additional 5% in 10 ye 23
increasing the use of renewable energy ir 0: No policies
industry (support schemes, voluntary
agreements, white certificates, emissions
trading, energy and/or CO2 taxes)
Is there a stringent framework for 4: Stringent regulation beyond EU RED requirements 24
sustainableébiomass import? 2: Meeting EU RED requirements
0: No legislation exists
Barriers
Subsidies, tax exemptions for energy 0: Short term (most in 2 years for all subsidies and tax exemptions’ Inverse factor of 25
intensive industry for conventional fuel no subsidies incentive
supply and consumption (direct and -2: Medium term / no all subsidies and taxemptions
indirect) -4: >50% of energy price
Low carbon
Indicator Additional information Benchmark Rational for ID
benchmark
Incentives
Incentives for coal / gas CCS developmel 4:10% in 2030 26
in industry (elaborate further)
Incentives for biomass and process 4: 10% in 2030 27

emission CCS development in industry

(elaborate further)
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Non-energy

Indicator Additional information Benchmark Rational for ID
benchmark
Incentives
Policies to reduce N20O emissions in 4: Reduce to 10% of historical maximum2e20 Almost all N20O 28
industry 0: no policies emissions in industry
can be abated at
relatively low cost
Incentives to reduce fugitive CH4 emissic 4: Leading to 10% of historical maximun2020 Almost all fugitive CHE 29
from oil and gas production 0: Similar level expected in the future emissions in industry
can be abated at
relatively low cost
Decrease in landfill gas emissions, by eit! 4: Reduce to 10% of historical maximum by 2030 Mitigation options exist 30
less landfilling or CH4 capture 0: no policies for all sources of
emissions at relatively
low cost
Policies to reduce-Bas emissions 4: Reduce to 10% of historical maximum by 2030 Mitigation options exist 31
0: no policies for all sources of
emissions
Weighting factors
Changing Activity
Indicator Weighting factors long Weighting factors for ~ Rational foweighting factors ID
term 2030 emissions
Incentives
Policies that support the redesign of 100% 100% 19

products to be less material intensive,
long lasting, 100% recyclable
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Energy Efficiency

Indicator

Weighting factors long
term

Weighting factors for
2030 emissions

Rational foweighting factors

Incentives

Schemes that lead to sufficient
additional improvements in energy
efficiency in industry (e.g. support
schemes, voluntary agreements, white
certificates, emissions trading, energy
and/or CO2 taxes)

Policies that support the demonstration
of breakthrough technologies

Barriers

Subsidies, tax exemptions for energy
intensive industry for conventional fuel
supply and consumption (direct and
indirect)

Renewables

Indicator

90%

10%

-100%

90%

10%

-100%

Most important option to reduce emissions.

Important for the long term only

Subsidies can have the inverse effect

20

21

22

Weighting factors long
term

Weighting factors for
2030 emissions

Rational foweighting factors

Incentives

Are policies in place that effectively

lead to increasing the use of renewable
energy in other industry (support
schemes, voluntary agreements, white
certificates, emissions trading, energy
and/or CO2 taxes)
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80%

100%

Most important option to reduce emissions.
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Indicator Weighting factors long Weighting factors for ~ Rational foweighting factors ID
term 2030 emissions

Is there a stringent framework for 20% No impact 24

sustainable biomass production and

import?

Barriers

Subsidies, tax exemptions for energy -100% -100% Subsidies can have the inverse effect 25

intensive industry for conventional fuel

supply and consumption (direct and

indirect)

Low carbon

Indicator Weighting factors long Weighting factors for ~ Rational foweighting factors ID
term 2030 emissions

Incentives

Incentives for coal / gas CCS 50% 100% 26

development in industry

Incentives for biomass and process 50% 100% 27

emission CCS development in industry

Non-energy

Indicator Weighting factors long Weighting factors for ~ Rational foweighting factors ID
term 2030 emissions

Incentives

Policies to reduce N20 emissions in weighted by emissions 100% 28

industry

Incentives to reduce fugitive CH4 weighted by emissions 100% 29

emissions from oil and gas production
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Decrease in landfill gas emissions, by
either less landfilling or CH4 capture

Policies to reduce F -gas emissions

Maximum impact factors
Changing Activity
Indicator

Incentives

Policies that support the redesign of
products to be less material intensive,
long lasting, 100% recyclable

Energy Efficiency
Indicator

Incentives

Schemes that lead to sufficient
additional improvements in energy
efficiency in industry (e.g. support

schemes, voluntary  agreements, white

certificates, emissions trading, energy
and/or CO2 taxes)

Policies that support the demonstration
of breakthrough technologies

Barriers

Subsidies, tax exemptions for energy
intensive industry for conventional fuel
supply and consumption (direct and
indirect)
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weighted by emissions 100%

| weighted by emissions 100%

Maximum impact factor Unit ID
0.5% %pointdecrease of BAU growth rate of final 19
energy demand
Maximum impact factor Unit ID
1% %point decrease of BAU growth rate of final ener¢ 20
demand
Included above 21
Included above 22
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Renewables
Indicator

Incentives

Are policies in place that effectively

lead to increasing the use of renewable
energy in other industry (support
schemes, voluntary agreements, white
certificates, emissions trading, energy
and/or CO2 taxes)

Is there a stringent framework for
sustainable biomass production and
import?

Barriers

Subsidies, tax exemptions for energy
intensive industry for conventional fuel
supply and consumption (direct and
indirect)

Low carbon
Indicator

Incentives

Incentives for coal / gas CCS
development in industry

Incentives for biomass and process
emission CCS development in industry

Maximum impact factor Unit ID
1% %point increase p.a. of final consumption in bas 23
year, applied to the actual year's total
consumption
Included above 24
Included above 25
Maximum impact factor Unit ID
1 Impact directly used for calculations 26
1 Impact directly used for calculations 27
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Non-energy
Indicator

Incentives

Policies to reduce N20O emissions in
industry

Incentives to reduce fugitive CH4
emissions from oil and gas production

Decrease in landfill gas emissions, by
either less landfilling or CH4 capture

Policies to reduce F -gas emissions
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Maximum impact factor Unit

1 Impact directly used for calculations
1 Impact directly used for calculations
1 Impact directly used for calculations
1 Impact directly used for calculations

28

29

30

31



Emissions pathways
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Calculation method BAU

Input data for the industry sector are historic and projected electricity, heat and fuel demand data as well as histqniojecteéd process (neenergy)
emissions.

We calculated the BAcenario as described in chapter 2.3.1.

Calculation method polig scenario

The following table shows the different segments within the calculation for the implementation of policies in the inciestraal The indication shows if we
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Segment Approach
Changing activity Default
Energy efficiency Default
Renewable Energy Default
LowCarbon- Fuel switch oil to gas, oil to electricity Default
Nonenergy Default

Thereare no additional sector specific assumptions.
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6.4 BUILDINGS

Policy evaluation

Indicators and benchmarks

Changing Activity
Indicator Additional information Benchmark Rational for ID
benchmark
Incentives
Urbanisation policy that leads to 4: comprehensive, ambitious and implemented Only consider this if 32
energy efficient development 0: no policies relevant
Energy efficiency
Indicator Additional information Benchmark Rational for ID
benchmark
Incentives
Sufficient incentivéregulation, support 4: 1-2% per year 33
and information) for use of efficient 0: No incentive
appliances, including air conditioning Method: fraction of appliance coverd and strincency of the standards
(Japanese Top runner or ecodesign directive). Ifaiditioning is a
major consumer, then buidling standards need to be considered)
Level of energy and/or CO2 taxes 4: tax is > 100% of energy price Influencing day to day 34
(applicable to electricity users in buildings 0: no tax behaviour (notpurchase
of equipment)
4: zero energy buildings by 2020 Necessary to reach very 35

Ambitious efficiency standards for new

buildings for all types of buildings

0: No standards for new buildings

low levels by 2050 with
turnoverrate
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Indicator Additional information Benchmark Rational for ID
benchmark
Sufficientincentive for high retrofit rates 4: > 3% per year (average 202020) and >2% afterwards Necessary to rennovate al 36
for all types of existing buildings (for 0: <1 % per year buildings by 2050
complete retrofit, i.e. full building envelopt
& upgrade supply system)
Policy for efficiency improvement for othe 4: > 3% per year (average 202020) and >2% afterwards 37
than heating fuel uses (cooking, hot wate 0: <1 % per year
use)
Level of energy and/or CO2 taxes 4: tax is > 100% of energy price Influencing day to day 38
(applicable to fuel users touildings) 0: no tax behaviour (not purchase
of equipment)

Barriers
Subsidies, tax exemptions for electricity 0: short term (most in 2 years for all subsidies and tax exemptions) ¢ Inverse factor of incentive 39
use in buildings (direct and indirect) subsidies

-2: medium term / no all subsidies and tax exemptions

-4: >50% of energy price
Subsidies, tax exemptions for fuel use in 0: short term (most in 2 years for all subsidies and tax exemptions) ¢ Inverse factoof incentive 40
buildings (direct and indirect) subsidies

-2: medium term / no all subsidies and tax exemptions

-4: >50% of energy price
Solutions to the landlord tenant problem. 0: comprehensive, ambitious and implemented or not a barrier 41
E.g. regulation that allows costs for -4: nopolicies
retrofitting of buildings to be included in
the rent or be covered in contracting.
Proper implementation and enforcement 0: Regulation fully enforced with substantial penalties 42

of new buildings standards

-2: Weak enforcement
-4: no enforcement
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Renewables

Indicator Additional information Benchmark Rational for ID
benchmark
Incentives
Policy instrument on use of sustainable 4: comprehensive, ambitious and implemented allowing for an incree PV is counted under 43
renewable heating/cooling in new of min. 10%until 2020 electricity generation
buildings and existing buildings in place f 0: no policies
all types of buildings,
Cooking and hot water supply with 4: comprehensive, ambitious and implemented allowing for an incre¢ Could bethat policies are 44
sustainable renewable fuels of min. 10% until 2020 not split with RE cooling,
0: no policies but impact depends upon
share in energy use
Level of energy and/or CO2 taxes 4: tax is > 100% of energy price Influencing day to day 45
(applicable to fuel users in buildings) 0: no tax behaviour (nofpurchase
of equipment)
Is there a stringent framework for 4: Stringent regulation beyond EU RED requirements 46
sustainable biomass import? 2: Meeting EU RED requirements
0: No legislation exists
Barriers
Solutions to the landlord tenant problem. 0: comprehensive, ambitious and implemented or not a barrier 47

E.g. regulation that allows costs for
retrofitting of buildings to be included in

the rent or be covered in contracting.

-4: no policies
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Lowcarbon

Indicator Additional information Benchmark Rational for ID
benchmark
Incentives
Support for switching from oil/ coal to gas 4: All fossil heating/cooking/hot water is gas in 2025 Gastechnology is available 48
as heating/ cooking/ hot water use fuel 0: no policies and can be fully replaced
in 15 years (average
lifetime)

Weighting factors
Changing Activity

Indicator Weighting factors long Weighting factors for ~ Rational forweighting factors ID
term 2030 emissions

Incentives

Urbanisation policy that leads to 100% 100% 32

energy efficient development
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Energy efficiency

Indicator

Weighting factors long
term

Weighting factor 2030
emissions

Rational for weighting factors

Incentives

Sufficient incentive  (regulation,
support and information) for use of
efficient appliances, including air
conditioning

Level of energy and/or CO2 taxes
(applicable to electricity users in
buildings)

Ambitious efficiency standards for new
buildings for all types of buildings

34Sufficient incentive for high retrofit
rates for all types of existing buildings
(for complete retrofit, i.e. full building
envelope & upgrade supply system)

Policy for efficiency improvement for
other than heating fuel uses (cooking,
hot water use)

Level of energy and/or CO2 taxes
(applicable to fuel users in buildings)

Barriers

Subsidies, tax exemptions for
electricity use in buildings (direct and
indirect)

Subsidies, tax exemptions for fuel use
in buildings (direct and indirect)

Solutions to the landlord tenant
problem. E.g. regulation that allows
costs for retrofitting of buildings to be
included in the rent or be covered in
contracting.

Proper implementation and
enforcement of new buildings
standards

40%

10%

20%

20%

5%

5%

-5%

-5%

-5%

-10%

80%

20%

100%

80%

80%

20%

-20%

-20%

-20%

-50%

Incentive to buy efficient application is leading (compared to
incentives to operate equipment less)

Additional Incentive operate equipment less

Country specific

Country specific

33

34

35

36

37

38

39

40

41

42
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Renewables

Indicator Weighting factors long Weighting factor 2030 Rational for weighting factors ID
term emissions

Incentives

Policy instrument on use of renewable 40% 90% 43

heating/cooling in new buildings and

existing buildings in place for all types

of buildings,

Cooking and hot water supply with 40% 90% 44

sustainable renewable fuels

Level of energy and/or CO2 taxes 10% 10% 45

(applicable to fuel users in buildings)

Is there a stringent framework for 10% No impact 46

sustainable biomass  production and

import?

Barriers

Solutions to the landlord tenant -20% -20% 47

problem. E.g. regulation that allows

costs for retrofitting of buildings to be

included in the rent or be covered in

contracting.

Low carbon

Indicator Weighting factors long Weighting factors for ~ Rational foweighting factors ID
term 2030 emissions

Incentives

Support for switching from oil/ coal to 100% 100% 48

gas as heating/ cooking/ hot water use
fuel
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Maximum impactfactors

Changing Activity

Indicator Maximumimpact Unit ID
factors

Incentives
0.5% % point decrease BAU growt 32

Urbanisation policy that leads to
energy efficient development

rate of final energy demand
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Energy efficiency

Indicator
Incentives

Sufficient incentive (regulation,
support and information) for use of
efficient appliances, including air
conditioning

Level of energy and/or CO2 taxes
(applicable to electricity users in
buildings)

Ambitious efficiency standards for new
buildings for all types of buildings

34Sufficient incentive for high retrofit
rates for all types of existing buildings
(for complete  retrofit, i.e. full building
envelope & upgrade supply system)

Policy for efficiency improvement for
other than heating fuel uses (cooking,
hot water use)

Level of energy and/or CO2 taxes
(applicable to fuel users in buildings)

Barriers

Subsidies, tax exemptions for
electricity use in buildings (direct and
indirect)

Subsidies, tax exemptions for fuel use
in buildings (direct and indirect)

Solutions to the landlord tenant
problem. E.g. regulation that allows
costs for retrofitting of buildings to be
included in the rent or be covered in
contracting.

Proper implementation and
enforcement of new buildings
standards
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Maximum impact factors

1.5%

Included above

2.4%

3.0%

Included above

Included in each of the abov

Included in each of the abov

Included in each of the abov

Included in each of the abov

Unit

% point decrease of growth rate of final

energy demand

Impact directly used for calculations

% decrease of final energy demand for spa
conditioning old buildings relative to base

year

% point decrease of growth rate of final

energy demand

33

34

35

36

37

38

39

40

41
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