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Aim

This volume covers:

* Guidance on the steps required to develop national-level baseline and
mitigation scenarios using top-down approaches.

* Overview of key preparatory steps for developing national-level baseline
and mitigation scenarios.

* Information on key aspects that need to be considered in order to select
the most appropriate modelling approach.

* Guidance on conducting the stocktaking of available resources in order to
identify relevant data needed for scenario building and data gaps that may
need to be bridged in order to reach set objectives.

* Using this information as the basis for baseline and mitigation scenario
building, the volume provides guidance on the methodological steps of
the process and introduces key methodological issues of scenario building,
the key drivers of GHG emissions, and considerations related to
accounting for policies and measures in baselines.
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Some key aspects of this volume

Section 2.1 Preparation for scenario building

Figure 1
Assessment of modelling needs

OTEHTEGIETE TR B What is the intended use of the national-level baseline emissions?
Example: Setting national emission reduction targets or domestic mitigation policy planning

Sectoral coverage Which are the most important sectors to target with mitigation actions and include in the

mitigation assessment?
Example: Those sectors of the economy that are responsible for the largest shares of fotal national GHG emissions

What time period needs to be considered in the mitigation assessment/

This information is relevant for the selection of the base year and the projection period

What level of accuracy, conservativeness and detail is necessary?

This information is relevant for the selection of the tier
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Some key aspects of this volume

Figure 3
Flowchart for establishing mational baseline eamissions using top-down methods

Section 2.2 Key Base year Time frame and perioiciey e

- Individually selected or - Time frame: shart {5-10 years) ar - Sectors included in scopa
o N internationally agreed long {zo-3o years) - GHEG covered
methOdOIOglcaI Issues: - Single year ar average of several - Periodicity: annual or periodic (e.g-
years (typically 4-5 years) ewary .3, 4. 5 10)

Flowchart for establishing . < .

R

national baseline emissions ——

Globalflocal GOP growth rates

using top-down methods T

e

Data Calculation or projections

- International default data or - How these relate to international
lacal data } e trends

- Hows these relate 1o past
damestic emissions trends ~

- Expected future trends

Assumptions

- Definition of business as usual
or reference case

= Indusion of implemented,’

adoptedfplanned palicies and

measuresfmitigation and nam-

mitigation paliries and Measures

Modelling steps
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Some key aspects of this volume

Section 2.3 Drivers and impacts: Overview of the primary drivers of emissions at the
national level

Table 1
Overview of the primary drivers of emissions at the national level

Population grawth United Malions and povsmment agencies

Economic growth, activity Mlational statistics, DECT, World Bank, O& The Warld Fact Book and 1858
Structural changes in the economy Mational statistics, DECL, World Bank and 11455

Technological advancement 454 and national agencias

Modalities of trarsportation, infrastnecturne Mational agencies

Efficiency of enengy use IE&, EP# and I1ASA

Emission intensity IE&, EP# and FA0

Intrinsic fossil fuel supplies BPF and Shell reports

Enargy prices, energy demand and swupply, price and income Maztional statstics, Bloomibsag, |EA and IREMA

alastidty of energy demand

Tax my=tam, gowermment polides {dimate and non-climate polides)  Gowmment sgences, DECDL IRENA and [ES
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Some key aspects of this volume

Dwerview of approaches to taking national policies into account in establishing baselines

Section 2.4

Aspect Mational Commusnicatiomns Mitigation Goal Stamndard™
.
Accountlng for Dbjective of baseline Commumication of mational progress im0 dimate Development of basalime scenarios for na-
change mitigation tiomal or subnational greenhouse gas [GHG)

pOIiCies and amission reduwciion goals
measu res in nationa Types of palicies to be - Palicies that are planned, adopted andfor imple- Ta reflect the most likely future emission

. . taken into acoownt in mented by gowvernments at the mational, state, pathway wnder a baseline =oenaria, usears
basellnes- Ove rVIeW baszelines prowincial. regional and local levels showld include all polides and actions that
* - “WWith existing measures” WEM) scenario in- - Hawe a sigmificant effect on GHG emis-
f h cludes adopted and implemented policies sions. either increasing or decreasing
O approac es to - WEth additional measures” [(WAM) scenanio im- them: amd
. . dudes plammed policies ower WEM scenario polides - fAre implementad aor adopted im the
ta klng natlonal - Policies may also incdude those adopied in the year in which the baseline scenario is
.. . context of regional or intermational efforts developed
policies into account
1 bl. h' Baseline scenario ncludes all policies and measwres planned, adopt- Relevant for baseline scenario poals: users
In eSta IS Ing ad or implemented after the year dhosan as the shall report:

starting year for the prajections [without measures”

basellnes scenario) =  The ouit-off year for the indusion of poli-

oes: that is, the year after which no mew

polides or actions are induded in the base-
line scemario
Kay policies and actions included im the

baseline scenano

Any additional methods and assumptions
used ip estimate the effects om GHG ermis-
sioms of key induded palicies and actions
Ay sigmificant policies exxcluded from the
baseline scenario, with justification

Mitigation Scenarno - WEM scenario projections shall emcompass our- This is determimed by caloulating the allowa -
rently implemented amnd adopted policies amd bl emissions in the target year. based on the
MEIEINas specifics of the goal
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Some key aspects of this volume

Section 3.1 Overview of top-down models

Overview of top-down models

Model type

Key features®frange

of time periods

considered

Trend Extrapolates past Intended  nationally Reguires highly aggre- Limited application

analysis trends, has less sinim- determined  comniwi- gated data, and thus is to policy analysis
gent data requirements butions {IMOC=) of le=s demanding to use Interaciions between
than ather model types Benin, Djibouti and enengy use and soo-
listed balow Gabom nomic sactars can-
Short or medium term not be madelled
(1—20 years)

Macroe- Macroeconomic  mnd- INDC of Trimidad and Good forecasting po- Lack of technology

COMDITIiC els foous on the entire Tobago (MACRO) tential, and good link- representation

modals

economy and on the
interaction betwean the
sectors. Often, macme-
conomic models do not
concentrate on energy
sparifically, but on the
economy as 3 whole, of
which enargy i= only 2
(small] part

Short or medium term
[1—20 years)

age to the sectars of the
ECONMY

Requires high ex-
pertise to use
Provides a static rep-
resentation of the
ECONOMY

Typically provides an
indirect conmnection
to emergy wsa and
BIMIis5IONS

(44/
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Some key aspects of this volume

Section 3.3 Selection of an appropriate model: Examples of model choices suitable for
different national circumstances

Examples of model choices suitable for different national circumstances

National drrumstances Suitable models Main sournces of data” Costs of input data and time
required for data collection

Developing country with low + Trend analysis United Mations agencies, Loww [3—& months)
carbon intensity (low GOPS [simple models) World Bark, IEA and OECD

capita amd high share of - National statistics

agricultura)

Developing couniry  with + Trend analysis = United Mations agendes, Low to medium
growing carbon intensity . pocmemnomic World Bank, |EA and OECD {3—12 months}

of economy (low-medium madals - National statistics

GOP/capita, growing share of

. : - National data development|
industry or services sector,

[measurements and

e.g. taurismm} modelling)
(€)
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Accessing UNFCCC tools and training materials

Tools and Training Materials for non-Annex | Reporting are
available on UNFCCC webpages:

1. Tools and Training Materials Click here

2. e-Network Click here

¢ N United Nat
{ C Y Framewor k Conven tion on Home News Library Experts database Forum
X L

CGE ¥ NETWORK
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Your resource for climate change information

The CGE welcomes you to the e-Network, where you can find information and also ask questions
on the assistance needed to prepare the NCs and BURs.
Scroll down to read more
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https://unfccc.int/process-and-meetings/transparency-and-reporting/reporting-and-review-under-the-convention/support-for-developing-countries/tools-and-training-materials-for-non-annex-i-reporting
http://www4.unfccc.int/sites/enet/SitePages/Home.aspx
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Objective

Definition of baselines

Types of baselines

Tools to establish national baselines
Key drivers

Elements to consider for baseline setting
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Baseline in the context of mitigation actions:
Objective

Objective of the presentation: To introduce the concept of national-
baseline estimation as a key element of climate change policymaking

The presentation is based on:

» CGE material, and in particular the ‘Compendium on GHG baselines
and monitoring: national-level mitigation actions’

= The Mitigation Goal Standard: an accounting and reporting standard for
national and subnational GHG reduction goals, by the GHG Protocol
and the World Resources Institute (WRI)
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Definition of ‘baseline’ and the link to national
mitigation goals

» ‘Baseline scenarios’ are in general defined as scenarios that describe future
GHG emissions in the absence of defined mitigation efforts and policies

» The term ‘baseline’ is often used to mean ‘business as usual’ (BAU) and
‘reference’. However, baseline scenarios may deviate from the expected
emissions under BAU in order to evaluate the impact of a specific policy

= How are national baselines used?

v" Support national climate change policy preparation

v Set national targets and goals

v" Provide a benchmark for mitigation targets

v' Estimate the mitigation impact and assess progress in implementation

= Baselines are constructed and/or depend on the type of mitigation goals

<) A13




Different types of mitigation goals=different
types of baselines

Base year
emissions goal

Fixed-level
goal

Base year
intensity goal

Baseline
scenario goal

Description

Reduce, or control the increase of, emissions by a specified
quantity relative to a base year. For example, a 25% reduction
from 1990 levels by 2020.

Reduce, or control the increase of, emissions to an absolute
emissions level in a target year. One type of fixed-level goal is
a carbon neutrality goal, which is designed to reach zero net
emissions by a certain date.

Reduce emissions intensity (emissions per unit of another
variable, typically GDP) by a specified quantity relative to a
base year. For example, a 409 reduction from 1990 base year
intensity by 2020.

Reduce emissions by a specified quantity relative to a
projected emissions baseline scenario. A baseline scenario is a
reference case that represents future events or conditions most
likely to occur in the absence of activities taken to meet the
mitigation goal. For example, a 30% reduction from baseline
scenario emissions in 2020.

Source: Mitigation Goal Standard (GHG Protocol)

g

Reductions Reductions

in what?

Emissions

Emissions

Emissions
intensity

Emissions

relative to what?
S

Historical base year
emissions

No reference level

Historical base year
emissions

Projected baseline
scenario emissions
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Example of a baseline-scenario goal

i >
\ Reduction

) 55;\0"“'_' . relative to
) 2O e‘“\. .’ }baseline
S ce“af o scenario
= 'a"é‘oe ot emissions
Vi % . :
c .
Q .
@
2
=
v
)
T
T

o
Start year of Taroet vear
baseline scenario gety
| | ]
Goal period

The ex-ante baseline scenario: Most
likely to occur in the absence of
actions, policies or measures taken
to meet a mitigation goal.

The asssumptions regarding which
policies are included or excluded
(e.g. existing vs approved but not
fully implemented) should be as
transparent as possible

The baseline also depends on data-
availability and emission drivers as
well as on the national-specific
modelling appraoch

Source: WRI (World Resource Institute). 2014. Mitigation Goal Standard: An Accounting and
Reporting Standard for National and Subnational Greenhouse Gas Reduction Goals.
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Example of a base-year emissions goal

GHG emissions (Mt CO.e)

A Base year emissions For example,
L I A A B R R A A R I B A B A Y AR B B I B B AR AE R B BT RN B BE R R BN NN BT B N R A IR B R ﬁ ~50%reduction
Emission compared to
| codated  [IEECENER
with achieving
the goal
Goal level
L I I R B R I A R B R B B A I B BRI A B R R B R A BN R R B R R : Maximum
guantity to be
Allowable emitted in the
— emissions in target year or
the targetyear | arind to achieve
the mitigation
> goal
Balse year Target Year
Goal IIJEI'iOd

Source: WRI (World Resource Institute). 2014. Mitigation Goal Standard: An Accounting and
Reporting Standard for National and Subnational Greenhouse Gas Reduction Goals.
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To establish national baseline emissions: a) ‘needs
assessment’

Objetive of baseline setting What is the intended use of the national-level baseline emissions?

Example: Setting national emission reduction targets or domestic mitigation policy planning

Sectoral coverage Which are the most imponant sectors to target with mitigation actions and include in the
mitigation assessment?
Example: Those sedors of the economy that are responsible for the largest shares of total natlonal GHE emissions

What time period needs to be considered in the mitigation assessment?
This Information 1s relevant for the salection of the hase yaar and the projection period

What level of accuracy, consenativeness and detail is necessang?
This Information Is relevant for the selection of tha tiar

= The objective of the national baseline depends on national priorities and circumstances:
e.g. nationally determined contributions (NDCs)

= GHG inventories are essential/very important towards establishing, monitoring and
assessing the implementation of a GHG mitigation goal

{f’(c:\“\l, Source: Compendium on Greenhouse Gas Baselines and Monitoring: National-Level Mitigation
\ Y i
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To establish national baseline emissions: b)
‘stocktaking of info available’

Research capacity Are there research institutions available with relevant modelling expertise that can support the
GHG emission scenarios modelling?
Example: Universities, government agencies, researchers and consultants

What data are available?

See section 3.2 for an overview of data sources and data requirements of data models

What models are available?
See section 3.1.1 and Annex 1 for an overview of models

What studies on national-level scenario building have been conducted? What can these
studies bring in terms of useful information for the GHG emissions scenario modelling that
can be used as indicators to the proposed effort?

Example: Macroeconomic forecasts, population forecasts and outlined emission projections

= The data availability and modelling approach depend on national circumtances and priorities
as well as on institutional arrangements for data sharing

= Countries may use simple models like trend analysis and move to higher tier models to
estimate baselines in line with improvements in the availability and quality of the data

{f’(c:\“\l, Source: Compendium on Greenhouse Gas Baselines and Monitoring: National-Level Mitigation
\ Y i
N\ [ Actions A.18



A simplified ‘good practice’ for baseline setting

Geo.
scope,

sectors,
gases

Start &
end years

I: Define boundary
of assessment

ll: Define
assessment period

lll: Define method

and parameters for )
calculation

VI: Estimate
baseline emissions
for each
source/sink
category

V: Carry out
uncertainty and
sensitivity analysis

IV: Determine
values for
parameters

without mitigation
actions

VII: Aggregate
baseline scenario

emissions

Steps may not
necessarily be
carried out in this
exact order

Depending on the
situation individual
steps may be more
or less important
and may require
different levels of
detail

More information on these steps for baseline setting - WRI (World Resource Institute). 2014. Mitigation Goal Standard: An
Accounting and Reporting Standard for National and Subnational Greenhouse Gas Reduction Goals.

Available at http://www.wri.org/sites/default/files/Mitigation Goal Standard.pdf

Source: Based on WRI (2014).
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Source: Compendium on Greenhouse Gas Baselines and Monitoring: National-Level Mitigation Actions
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http://www.wri.org/sites/default/files/Mitigation_Goal_Standard.pdf

Need to understand what drives GHG emissions:
Overview of some key emission drivers

The Kaya Identity is estimated as follows:

Population (N) = per capita income (PCI)= GDP
GDP x enerqy intensity (EI)=primary enerqy demand (ED)
Primary energy demand (ED)x carbon intensity (CI)= emissions (EM)

UVETVIEW UI LNE primary unvers o1 ermssions at the national level

Primary drivers Examples of sources of data®

Population growth United Mations and pavesnment agencies

Economic growth, activity Nathonal statlstics, OECD, World Bank, C1A The World Fact Book and 11a5A
Structural changes in the econommy Hathonal staflstics, OECE, Word Bank and NASA

Technological advancement 11454 and natlonal zgendes

Modalities of transpartation, infrastructure Hational agendes

Efficiency of energy use IEA, EF8 and [IASA

Emission intensity IEA, EF8 and FAD

Intrinsic fossil fuel supplies BP and shell reports

Energy prices, energy demand and supply, price and income Mational statlstics, Bloomberg. IEA and IRENA

alasticity of energy demand

Tax systemn, government policies (cimate and non-climate policdes})  Govemment agencies, DECD, IRENA and [EA

Abbreviationz [1A = Cantral Intelligance Agancy, EPA = Uniled States Emdronmeental Protection sgancy, FAD = Food and Agriculiune Organization of the United
Mations, IEA = Intemational Energy Agency, IASA = Intarmational Institube for applied Systems Analyds, IKENA = Intemationa] Eenewable Energy Agency, OED =
Organitsation for Economic Co-operation and Development.

Source: Compendium on Greenhouse Gas Baselines and Monitoring: National-Level Mitigation
N4 Actions A.20



Some elements to consider regarding the methods
and parameters for baseline setting

1. To estimate baseline emissions one should analyse the main drivers/factors
underpinning the key emission sources in the country

2. There should be as much consistency as possible between the drivers/factors
underpinning historical emissions and the baseline

3. There are several methods for estimating baselines:

. There can be different methods to estimate baseline emissions by source (e.g.
‘trend analysis’ for one sector & econometric for another)

. Complex methods do not always improve accuracy, particularly if data is not readily
available, or may be too resource demanding

. Simple, user-friendly, methods can sometimes be more suitable, both in terms of
resources and communication

. Countries can use with simple models and move to higher tier models to estimate
baseline emissions in line with improvements in data availability, data collection and
data quality as their institutional arrangements become more established

The Compendium provides examples of model choices suitable for different national
circumstances and a decision tree for selecting the appropriate modelling approach

<) A21



Some key elements to consider regarding policies
for baseline setting

6. There are policy and non-policy drivers. It is not always easy to isolate/model
the potential effects of a particular policy. One should acknowledge that
baselines can contain a certain degree of subjectivity

7. Choices need to be made as to which existing policies are included in the
baseline and which are part of the emission reduction scenarios. In general:
. The baseline should include existing and implemented policies

. The baseline may exclude planned policies that are approved and legally binding
but are not yet fully implemented

. Policy choices regarding the baseline should be transparent and justified
8. Itis important to assess interactions to avoid over or underestimation of

baseline emissions. An individual policy may interact with other policies to
produce total effects that differ from the sum of individual effects.

The Compendium provides an overview of different approaches to talking national policies
into account when establishing baselines

1l
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United Nations Framework Convention on Climate Change

THANK YOU

CONTACT ME:
MPILLAY @QUNFCCC.INT




