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climate change in an integrated way, through fast

methane, HFCs, black carbon, and tropospheric
ozone - that delivers multiple benefits for climate,

oriented, flexible and mult stakeholder partnership.
and policy changes, of delivering sectoral mitigation
actions, and advancing SLCP mitigation planning

at the national and subnational levels, as well
as increasing the scientific understanding of the

ICAT

frameworks needed for effective climate action,

ranging from large countries, like China, to small
islands, such as Antigua & Barbuda. Established in
2015 at the COP that adopted the Paris Agreement,

Enhanced Transparency Framework, ICAT's work is

is managed by the United Nations Office for Project

SE I Stockholm
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Integrating Air Pollution and Short-Lived Climate Pollutants into Climate Change Transparency Frameworks: A Practical Guide
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difficulties during pregnancy, asthma and
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In many cases, GHGs and air pollutants are emitted from the same sources,
such as residential cooking, industry, electricity generation, transport,

agriculture and waste.

Some of the substances contribute to both climate change and poor air quality,
such as methane, black carbon and ground-level ozone, i.e. short-lived climate

pollutants (SLCPs) (Figure 1) (IEA, 2016).

Several Impacts overlap as they may effect the same ecosystems and
aggravate the same health impacts.
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and SLCPs offer substantial environmental,
public health, and socioeconomic benefits.
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Furthermore, Nigeria’s NDC specifically
quantifies the health benefits that could
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Gas (LPG) for example). This health benefit
was quantified using the approaches

outlined below for each specific mitigation
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This practical guide is a joint effort by the CCAC and ICAT that aims to
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(MRYV) frameworks. Within this guide, MRV frameworks are defined as
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of specific mitigation measures within NDC documentation to underpin climate change
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This guide provides methods by which air pollutants and SLCPs can be
integrated into the MRV frameworks that track progress on the commitments
made within NDCs. For those countries that have integrated SLCPs and

air pollutants into their NDCs, this guide provides a practical way to move
forward and track progress on the extent to which air pollutants and SLCPs
are changing as the NDC begins implementation, as well as demonstrating the
achievement of air pollution benefits from NDC implementation.

This guide provides sector-specific information on how SLCPs, air pollutants
and GHGs can be integrated into MRV frameworks, GHG emission inventories
and the assessment of policies and measures. This provides more specific
detail than the CCAC SNAP report on how assessment of GHG, SLCP and air
pollutant emissions can be estimated in an integrated analysis for each of the
major emitting source sectors.

Finally, for those countries that have not yet included SLCPs or air pollutants
within their NDCs, this guide provides a practical approach to building the
evidence base to understand the link between air pollution and climate change
in a particular country, the major sources where SLCP, air pollutant and GHG
emissions overlap, and the potential mitigation options which could achieve
multiple benefits for air quality, health, and climate change.
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OmommOOverview of how ICAT Assessment Guides can be used to inform inputs to Enhanced Transparency Framework under the
Paris Agreement (Source: ICAT Sustainable Development Methodology Executive Summary).

Reporting inputs and aspects of the
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Reports under the transparency
framework

O ICAT assessment guides can help with reporting inputs and aspects of the

transparency framework
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Sector-specific methods can also differ. For some sectors
(e.g. energy), there can be air pollutant-specific control
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While emissions of different GHGs can be aggregated to a
total GHG emission using Global Warming Potential, the same
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to the different ways that they impact air quality and climate.
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The quantification of the emissions of GHGs
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In general, emissions inventory methods can be simplified to:
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Each guidance offers methodologies of
differing complexities for each source.
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area) total emissions can be spatially distributed to fine spatial resolution
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can streamline efforts to collect, clean, and process data.
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GHG and air pollutant emissions, there are also significant differences that need to be taken
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For GHGs, total emissions for different GHGs are summed and
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Figure 4 below provides an overview of the data flows and links for integrating air pollutant
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Sector-specific guidance on integration of SLCPs, [
air pollutants and GHG emission quantification
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from specific policies and measures to be evaluated, a
prerequisite to quantify the air pollution health benefits from
different policies and measures.
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Decision 18/CMA.1: Modalities, procedures and guidelines for the transparency framework for action and support referred to in Article 13

of the Paris Agreement, chapter Ill, section F.
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OmOommOlllustrative example of stock-turnover analysis to assess introduction of energy efficiency standards. Diagram shows how share of
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equipment, and iii) sales of new, high efficiency equipment.

0000 MOO0O0mM 00000 O0MO0000M M MOODOMO0ONON00MONOMmMo0MmO D0 MOmonon
OMOmIDmMOOME INIDMINO0MOMOO0MO MD0MmM 000NOMO0MO00MO0mMOMO00 D MO00000mnoon
M 0000000 OIMmMOMO0M 0000MOMD 00MOn000MO0MIMOMNOMOOMOmMO0Mmo 0h 00000M DM omnan
000m mofmom 000mOMmMOOmO OOD000MOMO MO 00D IDODMNo00 00 MMM OdDmommoan
00MO00ODMO0000MOD ID0MO0MOMO0MO L OIDMOODINMWOo0mo Mo0Momobodnimoanmoomoon
MoooOIDmOmmOmnoomno 0odnooom

There is a wide range of guidance available on different approaches to the evaluation of policies
000 000000 DOMOO MO 0MOMO00M M OMEO00 MOODMmMO00O0 MO0 0mMO0mom 000 ma
00mooooMmimon Moomoano0mOmonn 0O000N0D0MiMOmMO0m 0000MOMOmMIm 0mmomomoomm amo
O00000mMmO0mOoonmommaa



o000 oo
—

oo

00000000000 MNMMOomooa
00 000MO0mm

0 000MOO0mMOmMmOmOmIO Mo DoOmo00moam
MOmMOOn DOMOmMOmo mMomOoomDo MOmMnomm
O00MOmMO0MIMIIMIMO00MO00OMO00000000m0
000 MO0DmMO0mMOmD DMOnmOmomomon
O00MIDmMOONO MOmM 0mMIMO0 M D 0mMO DM O 00mm
0000Do0m 000MDOmM DMO00MOmOomommo
confined to each emission source sector.

0 000MOO0mMOmMOmMOmOoDm DOm0 On 0 MDmon
000 0000MEmOD DODOMMIDmM 000000moma
account for interactions between different

00 MMOmMO0mMOmMO0M MO ODO0D D 000
0m 0mo 00dmO0mmomomOn 0000momoon
00MOOmMOMOON0ONO00 0MOnoD Dmommmoo
000 00O0MOMIDOD 0mo 00Mo0mmoono
O0O0MONOONODMODmMO mMomOodnoo00mooomo
000MONoOmMmD 0 MOmomoo0mMnOnoo0 Dmm
energy efficiency measures for appliances,

0 0MOOnoo00mmOomMmInmOoo 000ODnmoooo

NOMMD 0mMO 00MOnom dUMOD0DODOmO0omnm
0IDN0MmOO0mo0m MO 0 MM DM MO M Ia
000DMOnDmMo0mOn 00MONDO0MO MOmoo
MoooOnooMImmiomMOmMmmO0moo0m

MO0 DIMOO00OD DONmOm 00 DO00Momooo

I 00000 0OmmOmm 0D 00 0On0mand momoo0mo
0 O MmMOOmM MOn 0o0 0momOmoo0onooomm
00IMIMOmMOn 0000MOmmomO0mMmmoano 00 oo
OI0MOImO0m 0moano 00000 0mo mWomooa
N 00 00000 0 OO0 Mmoo Mo maom am
O00MONOmMO00mO MOoMmO0amo doo0Mmmoomono
0000MOnDmMo0m ImOO0n0mMoo00mMmaon Lo0aom
OmOOmINmD O MmoMmmoOmmomnmo00momoo
000 MO0 0ODMOmo0dn 00MmMOMmOm oD 00mo
MODNO0mOMO0DMOnDONMO0MOOD000 0mMmMOma
O000MOmMO0M DOCOMm OmoOn 0000 Momaooo
00 N0 D0MINO0MOIMMO00mM mammoo
organic waste from landfill for example) and
00 MOMO0mno do0MmoOmonmo00manoo
On0momm

There are many different approaches,

0 0000MOm Omooodnooanomanoonoon
incorporate the interaction between different
00 MOMOmMODmMOMO0MMOn N 0mO0mo0nomm
O0MMMOMOOM 00O0MOODOONO00 0MOnoomono
0000 M 000mMmMoo000DMDMmoomooo

00 DO0MOOmMOm oo 000D OMmo0000m
0000o000moOmOo0o00nmmo0MO0mMmOMO00MOnmm
electricity generation, oil refining, charcoal
0MO0000mOmn 00MOmOm 000000 0 00ma
O000ODOmomOmo0moanommomm oooomm
O0MIMOMOOM 00O0MOMOMOm 0 omomooa
0l 0ImMOO000ONINOmMO0 MO MomO0m 00mmoma
OMOnm onooo om

00000 OODOIDIO DIODMON M Oo00momon
000MOmObmo M@ 000D IO Mob0obhmmanmooo
MIIIMD Mmoo MMomobMOMo0mmoooo
0000 DO0MDOMmD 00 0MOnooo 000 mmomo
0MDIDDONmO Wh@mMOi0MD 00 000b0Dmomon O
00MO0MDbmobmo M@ 000MDmO DOnMmoowooo
00 DOOMO MomMOmMO0M DI bOnoooOnmo
000000 IDIMMOmMOCMOMO0 DO0ODM DO0moo
DINIOIDNDOLDDO0ID DD MMO0000noamo
000NN DD ONOINOD DOMDODo00MOnomooa
I0IMINMOODOMOID MO 0MODMOMO0 0 MIMD0mm
IDONMOIMINMOD 00000 OD D MD Mo oo0mom
000OD0OMpOCMODMObmODDID0 boMOnmo
00000MDONOmon 0hoiMioo00nomm boboo
DINDDIoL00OnLm 00MIDomoo 0ooo
DIDDOIDIDIDOMIMDOC 0MOODmMODo00oo



IhImoMoooOnIDoo 00000 M O00mMOn0mm
000000 MDD MONODoD0COnOnoo00000oo
00IMIOmMOCI DODDMOMDOmMO0 0D MIooooo
MOMIDMO0 IO 000 00 000Moonooco
MO0 DO0ODDMOMOMOD 0MO000000D0

00 MOmOOODIDOMODM D 00 D mmOmo

I DO 00MO0mMOD M MNMMO0MMIDoOnmo

I DO0MOMOOODmMONDOOD M OmMonmomom

000MO00MO0 0DODODDMODmMOmo0mo M
0 000MDODMOOD 00COWOMO0mMo00Onom
0mo 0ODODOOn MO M0 MO00000 000Dm
00IMIOMOOI DODDMOmMOMOCMODmmo

Demographics

IBC: Integrated

Benefits Environmental

Calculator: (IF;O?Iditngt
Mortality, Cro ollutan
oy Emissions) [

Losses, Temp
Change

MiMoo0MMOmMoL M DOMMEOID D00 0momoo
000000000mMOD DOMOMOMODOMIMmAOno

00 MOmOOnoo0MIOno0mOoomoo 00anm
OMDODM 00 M0 MOMOODCO0MOnomobomom
Mo0mImINoooOmoCo00m Om D0DmMO0m Mm

0 000mMOmM DO0mMODOMoOm b Modnooomoooo
0000 D MDOMO0MOOnoMOnoMmmomoon
0 0000MOIDOOMONMOmMO000mMO0mOmo

000 DODOMDOODDO0MO0 D0 MIDoMomoomomm
O0OnOo0MIMINMOMNMOMINOMO00000 000m
000MmO0 DMOOMO0MmMoOMO0OD 00N MOno Mmoo
OO0 0 M 0w i [0 O O O OO O O M0 i o
O000MOMOOnO0ImO0m 00 0mO 00 OO0 O o

Macro-Economics

Changeand

Figure 8: Representation
of modelling framework
for Low Emissions Analysis
Platform (LEAP) tool.

!

Demand
Analysis

!

Statistical
Differences

|

Transformation
Analysis

|

Stock
Changes

P —

Other
Resources
(Fossil,
Hydro,
etc.)

Integrated
»  Cost-Benefit
Analysis

Land-use

Land-Based
Resources

Non-Energy Sector
Emissions Analysis

Environmental I
Externalities




Oo000mom
—

00 MOomO0OmmMOOnommo

000MOMOmMImO O00MO0 0mMmOOmOmM D000 000 000 M0 o0moo
000mODIDOmONOmOM MO000000M@ 00000 0000 DO0MOMOD mOomma
O00DOONOND MOmMO00mMO00 0ImMo0 0 DM MO0M MO0000000 000
00 MOMOON000OnDODMOMONM 0MID DO IO 0 0 00 00000 00
of Cote d’lvoire, 2022), that is based on an evaluation of specific
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The policies and measures evaluated were grouped in different ways to illustrate different
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OoommOContribution of different sectors to overall Greenhouse gas mitigation targets in Cote d’lvoire’s 2021 Nationally Determined Contribution.
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climate change mitigation benefits, it is also useful to undertake an integrated assessment to

identify some that may have trade-offs or disbenefits for climate change or air pollution. Table 4
outlines, for each sector, which measures may have these trade-offs.

O00mMmMOPolicies and measures from CCAC SNAP (2019) that can reduce emissions of GHGs, SLCPs and air pollutants. + indicates that measure
contributes to reducing a category of pollutants, - indicates that there may be some trade-offs.
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Energy production
(e.g. transition to renewable
sources)

Transportation
(e.g. transition from cars
to biking)

Food Systems (e.g. regenerative
soil management, reduced meat
consumption and livestock
production)

Built environment
(e.g. energy efficient/green
buildings, urban green spaces)
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Effects on pulmonary disease

(e.g. PM2.5, NOx, SOx, Ozone)

Transportation accidents
(e.g. motor vehicle accidents)

Healthier diets and improved
nutrition (e.g. decreased meat
consumption)

Increased physical activity
(e.g. increased Metabolic Equivalent
of Task hours per week)

> (lung cancer; COPD; asthma
exacerbation)

Effects on
cardiovascular disease

Effects on metabolic
syndrome

Effects on
unintentional injury
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improves public health,
reproduced from Hess et al.
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Health benefits of climate change mitigation
actions can be included in cost-benefit and
cost-effectiveness analyses.
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other adult and children) living in households using different fuels and technologies for cooking/
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For example, health impacts could be calculated for a “business as usual” scenario and a
mitigation or policy scenario, with the difference in health impacts calculated for each scenario
representing the health benefits of the policy.
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1) Monitoring and
Action Decision Making

National Council on Stakeholder
Sustainable Develop t Engagement
WG

Climate Action:

Secretariat - CCD
- Policy lead ministries
-Technical Agencies

- Data providers

- Private sector

- Civil Society

== = =

| MRV System |

— 7 Improvement I~ —

N Plan /

1a) Senior data and
expertise representation

E

)

2) National and International
Climate Action Focal Point

MSDT

3) Monitoring Coordination

o _~MsDT-CccD ccp
- Adaptation - Mitigation
Action | Action
Hydromet EPA EPA
- Climate Data -GHG -GHG
Inventory Projectons

4) Experts on Adaptation, Mitigation, Climate Finance (Linking to SDGs)
4a) Climate Finance and support: GCF, GEF, EU, other donars etc

4b) GHG Inventory: EPA, Energy, IPPU, AFOLU, Waste
4c) GHG Projections: EPA

4d) Sectoral Specialisms: Data gathering, Compilation, Analysis Policy direction and evaluation: Mitigation, Adaptation, Finance
4e) Disaster and Risk Reduction: Ministry of Interior (Directorate of Emergency SENDAI matrix, Database of emergency events)

precipitation, drought), Sea (levels, temperature, etc.), etc.
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4f) Climate and environmental data: Hydromet: Air (quality, temperature, wind), Water (flooding, wastewater, fresh water, 1
I
|
|
|
|
|
|
I
|
|

—_— Ministry of Ministry of Ministry of Ministry of MSDT MSDT
Economy Interior Agriculture Agriculture Waste Wastewater
Directorate for and Rural and Rural
Energy Devels Devels
Directorate for Directorate for
Agriculture Water
|
5) Data providers and datasets
MONSTAT Hydromet Directorate  Institute Forestry Instalations  Ministry of
- Energy - Climate and of for Marine Authority reporting Transport
Balance water data Emergency Bi°|°gy -Agriculture _KAP
- Agricultural . fFerzsi
L production - Marine -Land u:e data
- Agricultural biology
structure
- Waste
statistics
- Industrial
production

- Etc
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International Reporting
EU (MMR)
UNFCCC (BUR, NAP, NDC, NC, SDG)

Methods, Procedures
and Guidelines:

1
|
- Terms of Reference (ToR) ! |

- Methodologies guidance L - Data 5UPP'Y

- Quality assurance [ Agreements
-Templates and formats N ----=--

- Time-frames and related
document

I
A

MSDT Etc.
Tourism
Ministry of  Ministry of
Interior agriculture
- Database on and
registered fishery
vehicles
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estimating the timeframes needed to complete these steps in a manner that will be effective
and long-lasting. Many countries will be at different starting points in terms of the existing

national system. Depending on the starting point, it may be beneficial to break the steps down
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Figure 17 offers a suggested timeline that places the institutional steps required against the
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Asia and the UK highlight real world examples that are at different stages on this timeline. O
For each starting point, the timeline could be used as a reference for defining the priority [
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OmMOmmO: South Africa’s integrated Climate Change Monitoring and Evaluation System (Source: DEFF, 2020).
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air quality and climate benefits accrued
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Efforts that are put in place to integrate
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Legislate SLCP reporting requirements under

the Air Quality Act
National Atmospheric Emissions Inventory
—
l System
Develop technical guidelines to measure and
estimate SLCPs that are approved by the —
South African Bureau of Standards (SABS).
l National GHG Management System
Develop monitoring, reporting and
verification technical guidelines on SLCPs. l
l ——  National Climate Change Information system
Strengthen ambient air quality monitoring _ l

MRYV of climate change and air quality
management goals

0MOmMmO: Incorporating SLCPs in the national M&E system.
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The integration of SLCPs and GHGs may offer a more streamlined process that could contribute
to make MRV processes more efficient and thus result in better utilization of available resources
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+  Providing a more holistic view of projects with quantified co-benefits within the climate
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The integrated system will further support efforts to tag climate-related expenditure in the
government budget system by providing a better reflection of investments, particularly those
with quantified and verified co-benefits.
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Authors: Precious Benjamin and Dang Espita-Casanova (Clean Air Asia, Philippines)
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Oo0mmOActivity data required for each pollution source with corresponding data gathering and sampling method.
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Area Residential
Source activities
Commercial
activities

moooo

Fuel type used

and amount

consumed

- Amount of
waste produced

- Amount of
waste burned

- Amount of

household and

personal product

consumed

omao

For fuel
combustion:
Tier 1

with default
emission factors

Non-methane
volatile organic
carbons are not
included in IPCC

Guidelines

0 0MIOmMoOman
O00mO0 Omooo
0 0mMmoo

House-to-house
surveys

Out of 18 barangays
(villages) in the

city, eight were
surveyed with 15% of
households for each
barangay interviewed.
Data from the surveyed
barangays were used to
estimate the emissions
for the non-surveyed

barangays.

Commercial
establishment surveys
‘Establishments

of concern, or
establishments with
activities resulting

to non-negligible
emissions for the
inventory were
identified, out of which
a sample of commercial
establishments were
surveyed.

Crop residue

open burning

Land area of
cultivated and
harvested area;
Annual yield of
crops (default
percentage of
biomass burned
can be used)

«  Amount of

Fuel combustion:
Tier 1

Note: Crop burning
is not allowed in
the city, with no
data on incidences
(if any), so emis-
sions from crop
burning were not

Utilized data from City
Agricultural Office.

biomass burned | calculated.
Agricultural | Head count of Tier 1 Utilized data from City
sector animals Veterinary Office.
activities
such as
fertilizer use | Amount of Tier 1
and animal | fertilizer used
manure
management

ooo
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Oo0mmOActivity data required for each pollution source with corresponding data gathering and sampling method cont...
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Point Heavy + Fuel type used Tier 1 fuel-specific | Utilized activity data for
Source manufactur- and amount emission factors combustion extracted
ing facilities consumed from Self-Monitoring
« Combustion Reports submitted
technology by the facilities to the
« Pollution control regional environmental
device installed management bureau
Emissions brought
about by waste
generation, the use of
products with solvents,
etc. were not included
as these were not
provided in the self-
monitoring reports.
Mobile On-road Classified vehicle Tier 2 involving Classified vehicle
Source vehicles volume count for disaggregation volume count survey

selected roads:

+ Vehicle type

+ Vehicle age

- Vehicle
kilometers
travelled

of the vehicle

fleet by vehicle
type; percentage
of vehicles of

each type within
different age
groups and
conforming to
different vehicle
emission standards;
average distance
travelled by
vehicle type per
year; average

fuel efficiency of
vehicles of each
type (factored in as

part of vehicle age)

was performed in
main, representative
intersections within
the city to determine
general vehicle
composition.

Travel time and delay
studies in main roads
were also performed
to determine average
vehicle speed.

Public vehicle
composition was
based on the database
provided by the

Land Transportation
Franchising and
Regulatory Board
Region IV-A as well as
by the City Engineer’s
Office.
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The main findings of the emissions [
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000000 000000 MO0mM omooo
00D OMIDOOn00mo0nomomoo
0 0000000 DONMMNmMOmMmOonoon
mooooo

IIDOMOODOMODMOOmMO00MID 000mM0 00m
0000MON000MO00mWODMmMOD 0000Opooa
MODONOCOD N OOIN 000D 000D 0 M0 m
OMDOMOCD 00MIMOMDOMImO0000UDmo om

00 000MMDOMOIMDOmMO0 CODmMOODM Uoom
0MODmMOODDO00ODOOD Dm0 DO0MOnoanooo

0 00IDONOMONOM D MO0 00 0 0 0000 md
000 00 0DMO000mOMmobom oM MOmomooo
00IDOODC00ODM MDoIDOmomDboomom
000CMO0 DoODMDoOnoo00OnoODID auoo
0IMO0MDOO0MO DOMIUO0MMOMMDo00mo
MDO0DIMODMOMDmLbOD00O0 Mo M 00 0 m
0000MOO0mM 00 0MO000mOmM D00mMoo 00m
0MOIDDODOMMOMNO00 MDD DIMDO0MD O
000MIDINOO0mOO DOODMOOD0OD000MOnoo
000MMOO000 MDUOMOIDMO0mWDIMO0 MmO
MOIMDOMO DOIDMDOMOIDDOMOODMDOMDoMnan
0D MDO0OODO0ODmMOO0MMDmMOCOmoo 0om
MIDDODOOIDOn DOMMOOn DM D00 00m
0MODmMOMOLMO DODomM O0mmOMOo0mMmD bOoo
0l 0MDODOOD D00 MO0MOMO0mD MO0MOOmoo
MIMDOCOID I DO MONOMO0MMIDmODm
MDODooom

The Philippine Clean Air Act of 1991 defines
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the city’s air quality efforts. The emissions
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« Identify and understand stakeholders
« Obtain stakeholder input
- Mobilize resources

+ Review and analyse the status and trends of air quality

« Identify key pollutants and sources of pollutant emissions

« Assess impacts on public health and the environment

« Identify indicators of economic growth, energy use and
population growth, and their future projections

« Determine air quality goals and emission charges
« Select appropriate control measures

« Formulate a monitoring and evaluation system

« Develop a communication plan

« Ensure sustainability

OIm0MmOMRecommended Clean Air Action Planning Process Source: UNEP and Clean Air Asia, 2019.
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clean air action and climate action plans, five
key actions were identified that align [
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Quantification of air quality and climate
co-benefits from selected pollution
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Clean Air Measure

Baseline data / Performance indicators

Emissions

Activity Data

Clean Use of cleaner fuels - None yet Fuel type | PM10 PM2.5 Fuel used No. of Total
cooking and electricity, natural gas, LPG. (Tonnes/yr) | households | households
heating using the surveyed
fuel
LPG 2.80 2.80 10,756.94 5435 6151
Charcoal 2.83 240 726.70 200
Wood 117 0.99 234.02 91
Butane 0.0016 | 0.0016 | 6.08 60
Kerosene | 0.01 0.00 0.00 15
Solid waste Continued improvement Updating of the | From 2019 integrated emissions inventory:
of a centralized waste City Solid Waste | CH4: 4.26 tons/year
management . .
collection system with Management Waste generated: 102,504 tonnes/year
separation at source and Plan and its
proper disposal/treatment implementation
of residual waste.
Renewables Use of incentives to foster Use of Baseline indicators
for power extended use of wind, renewable
generation solar and hydro power for energy « Number of establishments/facilities/households that use renewable
electricity generation and energy.
phase out the least efficient « Percentage of average electricity consumption from renewable energy
plants sources vs from the main grid for categorized establishments/facilities/
households.
« Total no. of solar power streetlights installed in the city.
« Energy consumption of ordinary streetlights vs. solar power streetlights.
From 2012 Greenhouse Gas Inventory Report for the City of Santa Rosa on
emissions from electric usage of city streetlights.
tCO2eq: 1,608
kWh: 2,823,798
Source: Regional electric distribution company
Electric Promote the use of Use of electric Baseline indicators
vehicle use electric vehicles vehicles for
government « Total number of electric vehicles vs regular vehicles per city department.
vehicles - Average vehicle kilometers travelled of electric vehicles vs regular
vehicles per city department.
- Average energy consumption of electric vehicles vs regular vehicles per
city department.
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Quantification of air quality and

climate co-benefits from selected

O00DONO0MO00000 00000

I 0 0MIMO0M MO0 O 000D OO0 0 000
0000 I0IMOmomOm D000 oMo O 0O 0o ma
MOD MOOOD 00000 DOmMOD ODmMO OO0 Moo mo
MOMmOO00Om O MOmO0mM O0moanom 0o00mo
for Projects” (TEEMP) Model — City Version

00000MOODOMO MOomooOnooO0M@MIN0Onm 0o
MIMOIMIMDN 0000MOMD0MOCmMOmM 00O
sources or the transport sector were identified
O0MONONNCMO0ODON0MDO0 MO00O0DOnm oo
00n0 MOMOOmMOOmOOmO00n O O MOm Omoo
O0MMMOMOIDDOMImMOODOM 00 0 MMOmOnoo

for specific transport measures selected by
MO 0O 0000 DM MO0 O 0Mmoao m
000mMmooo 0Mo0nommomOno0mmoooo0omn
MOMNMOMDOMO0@MO00MOmo0 0ooonomoo
air pollution and climate benefits from the
I 00 O0MONDmMOMmoo000In 0oo0moon



0 00000 MmO md

000Mo0000n 0000MOMDOMMOOmmooa oo +  [0IIIDMO0MODOO00O00OD0MONOnoo m
0 0IMOIDmo 0o 00NOOMIMINO 0MDIIDO0MOIDm mma
- [0DIO0 0ODMDOMOOMmMOINOO00OnoOmooD - < 000 DMO0ODO00O00ODM@O0MmDo0mmo
0 0MMDO000MOOmMD ODmMO000nootman 00 MOMDOOD00 NO0MOIIINO Mootoooom
O00MmODoOmoo 000DO0ODMmMmMOODO0 m
- [0 0O0D0MONO0mMm DmOmaoo
transportation, specifically the 000IDO0OMOmMOOO hoOnoioonoaoom 0om oo o
000000 0DODONmMOD 000ODMMmMO omo IDNIDMOMOOMINODOO D0ODOMDO0M 0Mmoooooo
0IMOMOMI DO00MOMMOO00ODOmo 000 DODOODOM MO DONOMODD0M 0MOnooo
00000 IMOOmMOMONMOID 00 00mMOnomm
000D 0IDDOnOODO0DOOD MO0 00momm the measures on would best benefit the city.
00 MOMOOODOn 0 0no  d000m 0, O0nmon 000D MOMOODOmMmoo0 0MO0ImoOnodnmooamoa
OooooOmoo of the measures and economic quantification
+  [00IOOCOOMO00DIDOOD MMooOmo of the benefits from the emission reduction
- [0000NOMOOMIDOCMIID MOmMOoomoa 000MDIOD DOODDMIMIDOD MM Mo0mmoa
000 ODMO00mMOOmmOnoo0odmamooa 0 00MOMOOODOMODDONOM Mmoo omoeo

0 0M@DOO000mOmmoo boo

Taen of CO2 froen Transpert n Tars of SO from Tranapon in
Sarde Rose 020209 Torn of CO2 from Tramaport In
Sarta Rons M3M3-M00 Sarka Rosa 200N
I )
M ZALY
oo "wonoe R 2=
a0 tamn fevew
120008 I » N
* oo0e e £A00OC
L | = . ue
wooe s oot
0 o Rt
oo A 29000
’ : r
2900 2021 P22 2007 004 BNET 2008 2007 IRIN 2029 0 2000 2091 027 2000 DOBS 00T 2006 JOT7 2008 2909 2000 W N NI TP WL T ICEFRT W W
CEAU ST AT SN SRAU SR sEM N o0 T
Omommaod: T emissions from transportation scenarios in Santa Rosa City for 2020-2030.
TYoos of PM from Trasapart in Yors of P from Branspon Yors of PN rom Brampon n
Sarta Rosa 2000-20%0 Santas Rosa 2322-2030 Santa Roes 2020-2020
o <
~e e
L2 L2
Yo ~al
g e
£ e
e oo
» %
ke d ke d
" -
L L
~ HS PR R S TV NS R R e ee PR Y Y N RN NS R T R e PR AR MU D N0 RO R W BB e
SRAY CNNTIIN NMT I8N SRAY MO e e CRAU T
Omommoa: T[T emissions from transportation scenarios in Santa Rosa City for 2020-2030.
Torn of NOX from Trasapan in Yo of NOX from Trasapon in Yoo of NOX fram Trarspan in
Sacta Ross 2000-200 Sacta Rosa 023-200 Sarta Boea 23232000
e b e
‘o o Lo
. 2 | ]
wa, L -
. - -
X - ~
L . .
N0 AT A2 WAV WG 0D W06 T NN N 9N 00 21 DAAT VTP MWD INGS IS T I 0 W 2000 2021 00D 0P WL MW0H W6 W IO 0 0N
SRAU ST NN AT N ARAU MW M e ARAL T N
Omommodr T emissions from transportation scenarios in Santa Rosa City for 2020-2030.

IOD OO0 M D0MINMO0M I 0D 0O MID W [ 00 T I I mmmommom cmo 000



o000 oo
—




0 00000 M00omo

[ 1101100 O 0 07 00 0070 O O in 000 00 0000 000 011m

0000000 0MOMO00mMmO00ODmmaman
0mDO0m 0Om 0O O 0 M Mo 0D M amoo
00000 MOmMOOnananooonm oo 0omooo

0 OIN0O0D0MmMO0mO0mMIm DOnOnomooo
climate change benefits. Ghana was one of
MOIMMOIDDO0mMOM 00 00MmMOMom 000 ana
2012 and has been at the forefront of efforts
0000moOnoOn 0000 DM DmMoOnoomn 0o 0o
0MODMOMODOD MO MOn0mMODI DI Omomooo
0l DMmIMODO00M MDoOnoanoomm Mmamma
OID00MmO0OmOn N DO0DmMOMo0mMO0 000D m

0 0000MOMMOMmMOMIMmOnOnomo0man omo
O00000MmMODmMOODDOn MOm oM Moamoam
OO 00D mME00 0mMM@Noanmomaonom o
00M@DMOMmMOD MO0 0 oMM IDDOmopm 0 o o
MONDMIMINO0MDOODDmMmon 00000moamon
0000 IMOMONO0MmMOODOMOMOD00M IDmo
0O00DO0mMINODDMDMOIDOMO00mMOD o0anm
MO0 OMOMOMODIDITOMOOON00MOn omo
0000000 MOmOOnoO0MOnoono0Mmoanoma
MOMOOmO0000n0o0mooo0mooomono
O00DIDOMOODMOn Mo mMOmom

00000 DONOODDONM DOMMOnoo 000
000D OMDDIOD IDDNDO 0MmMaooooa

0 0DODODDmMO0mO DODO0I0mmo oo
0000MOODIMmMOMOnOmOn 00 0 0moommm
00M@DOMODNMIN 0MmMODO00mM [mWoamoo
0MODmMOOD D DODOn 0OmCDMOnm 0ooon
000000 00 MIMO00M 0dmoommmoamo
MO000000MONMD 0MIMmMO0mMOm 0Onaoam
000 DO0MO0DMO0MDODOn 0O0Om oom
MDO0DIM DOMODO 00 0 MmMODmMOmMmmoooom
0 DIINMDNMDO000ODMODO00MOmm 0ma
0000000IDIDMOmMO DMOLO0MOn 0o 0 0meaa
MOODOMOMIMOMMOnDMo0MI 0MmMOooooon
0 MMOMOMOIDMOmMOMMO00MOIDODmOmm 000
O000DODO00O0MO00CCMIDOOnmoOmon oo
000 00 MO MomOOno0oOnomomoanmo
D0 MOINOOM mDOOnom 0000MEoObo0mmoon
0 0MIOO0MO0O0O0MDOON O0mMo 00momoon
0ID0O0M 00OOMOODOmMmM D00 DM mMoomon
process provided the first information on
DO 000D0OMODO0 0 MO0 MIID oM mom
00 MOMOOO0mOO0mOom 0 0 00omoo0anon

0000mMmO0 DODODOMNMOM MO DI D IOnomooo
0l OMmMO000DmM mMDoanomoooooo DoOD

0 0MDON0MO0 D MO MoMO0Onooo0Mmmooo
0000000 MODmMOMID MDD ONOImO Momooo
0000 000D OIDMmOmmMOnm 0 0 0m 0mo
0000 0MOODODMIMDMOMOOD M In00DmMmoana
0000O0ODOONOODINOODMIN0 MOomD0a0m
different mitigation strategies representing

the implementation of different policies and

0 MIOONOmM 0000MOAnOo0 0OhMo0Mmom

000 000NN OO00MOmO000OD MO0 monam
0000 DMIMOMOMINO d0MMOo00000 00ODmaoma
0MODIMOOD 0000OD 0mD 00MON0m Looomoo
MOMOOOODMOm 0 0 DDMM M 0IMO0 0mo0mm
[MOO0ODOONODMID 0 Mo0m 0 0 MomOo00nom
00D MmMOOMOmMO0MO MOoMODOD 00 Mo 0om

0 0O0DMOODDOC0mMOmMOmM 00 0 00DIDommooono
00mM00M DMOD0mMD MOmD0On0m 0moaa
MOODMOMOmMODMIMOMOmMmO MomooOnOnomm
0000ODO00DONDOM DOMmMO MM mmOmomo 00 m
a

000MOOnO0DOn 00 0 M mMoamom M o0o0amnm

0 0000000MIMMINmOOn0mo 0mom

M 0O mMDOmomMmOomn oo 00mo0onoMmoc0mm omo
00 0D DODMO0 DM IMDMMO0oOmoamna
000000 0ODmOnmoO0mMmo0mmoom
000 D0 MoMmOODo00dnoomonnommoo
with implementation of specific SLCP
0 MOONOm 0000mom

I MODONMO00MOODNIDID OINONOMo0moo 00
0 MMDODOMOMOMDIM OO0 00m0omo O
I 0mMO 00MONOMOMOm 0000MoOn0moooa
in Ghana’s NDC, providing local benefits
I 000000 M 00OmO0DOm Mo DOmn 0 0m
0l 0ImMO0 0 00 00MOnoo

iii. the integration of different plans and
IODMOmOmOmImommonomoomom oma
O00000MOOONOD D ONOMAOCCOMO Ommoo
M MMommomOnmoooo000moooon
000dmn 0mMoon 000m O 0Omm o0 0mom
MDD 0OD0mMO0000 DODOMmM 00 0 M moomoo
0MD000CODMmO0M O M0 0mm

ooo


https://www.ccacoalition.org/en/activity/ghana-national-planning-short-lived-climate-pollutants

o000 oo
—

ooo

O00MmOIMitigation measures included in Ghana’s NDC and National SLCP Action Plan.

ooomao 0 INOODOmM 0000 OINOMOnOomoa

ooomao 000 MODODO0MOMOMOMOD DINO00mMOoMOomona 000 0000m

ooomao 000 MODOMmMOMDOODINMO00MONOMO00DIDOINo00 D0MINO0 | 000 000om
oooo

Oomoo 000 MOIMODMIDMOIMINMLOONMOCOD000MO0MODOmmOmMOooD - | 000m Oooom
000MO0MOmoon

Waste 00 0MDO00OnOmOnmoooonon mo0 M 000OnMoooom 000D 0000m

Omoooom 000MO0ImMO000MO0 0MOMOm 00 DMootO0M MM 0o 00 M| 000 M OCoom
MOIDDODMDOOnm 0000

Waste 0000000 MINO 00000On 00MmMOO0MDOoCioMOomo0D MoMoboo | 000m oooom
000 00MOM M0mMO00Onaom

Waste Recover 350,000 tonnes of methane per year from landfill sites | 000 M 0000
00mooo

ooomao I 0MO00MMOO0MOCOONMI mD0mMO00O000MOMO0MM mmaoo 000 0000m
0MImamommmon 0 DMDIno0mOonomoog

ooomao 80% grid electricity produced from natural gas-fired power 000 0000
0@OMONOmO0MODO000ODOOom

ooomao 000MDMDMOLDO00MO0M 0 MOLDoODImODDmMO0Im mao 000 0000m

ooomao Increase capacity of efficient charcoal kilns by 10% by 2040 000 000D

000D0ODM | MOMDO0MOmD0 OIOCMO0O0D0MOM MNMWOmM bomomon 0000 mon

0 DO0om

Omoooom 00MDMO0 000D DOODMO0@MMIND MEMOMMOLbLbmoOnOmooo 0000 moo
transport fleet 0 0000

ooomo Increased penetration of more efficient wood and charcoal 0000mmoo
0MO00IDOnOoomo 0 DO0om

moooom 00 0MDOTMOmMO 0 MO0 M ODMEOOMD Imoo 00000 0Onanoo 0000 moo
0MOONOmo 000 0 DOooom

000M OODO00D 00 0 M MO0MOM M O0000dnoOmno
MIMO0 0MO000moOnmOMOnO0mMOon 0o 00mMmooo
O 0D MO MM OO 00000 0 0 000 Mmoo
MIO000DODOm 0000 0 dM000000MOn 0 000m
0 0000DIMO00MOmM 00 o0 0 00D MDomo
000 NmOnoooom 0 Momo momoomoo
00000 OmMOMNOOD 0000MOD 0 0 MDMO0nom
a substantial number of co-benefits will be
O00mO00ODOo00Onomoomoodno00moomoon
00 DMImMO0MOmMDOD00OD 0MO000m A aooo
I 0MO00 O0MDmmD 00MOOD OO0 MmO0moooo

000 OO0MOIMOMMMOONO0mM 00 00 mWomoo0
MO00ONOOMmMO00MOm O 0 000 0000O0moon
00DN0IMIMIDO MO00MDOOMOnOm OO0 0D mmmo
quantitatively the health benefits achievable
000 OO0 0O O0MONOmMOmom 0 0 00 0000mo
000 DMOmMmodmoomOo0000000 O 0ImOm 0mmoon
OO0 D OOn 0mMmo 00MO00MO0Mooaooo
0000 MOmOoOooo00mooon MOOno00m moo
0MOmMmO0 0 MO MOmMOOooooOnodnmooooon
specifically highlighted. These Policy Actions
MOMOOmM MOO0MO0MO00On0MOnmooam




OO0 0MO00m omo
140,000

120,000

& 100,000
£ 80,000
[}
"6' 60,000
G 40,000
20,000
2010 2020 2030 2040
Baseline —NDC Measures Additional SLCP Measures
000 0mooo
700
600
& 500
c 400
[*]
s I~ —————
¥ 200
100
2010 2020 2030 2040

Baseline =——NDC Measures Additional SLCP Measures

000 MO0 0moo

N
[€2]

N
o

G

\,\

Kilotonnes
IS

5

2030 2040
Additional SLCP Measures

© 2010 2020

Baseline =——NDC Measures

OMOmMmO: National total emissions of a) carbon dioxide, b) methane and c) black carbon in Ghana between 2010 and 2040 estimated for a
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four additional measures included in Ghana’s National SLCP Action Plan (orange line).
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0IMOmMmO: National total SLCP emissions for Ghana between 1990 and 2019 (Source: Ghana’s Fifth National Inventory Report).
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O00MmMOM ocal air pollutant emissions in Ghana 1990-2019 from Ghana’s National GHG emission inventory (Source: Ghana’s Fifth National

0 0000
oo,

1990 26.8 805.9 166.9 229.3 2,148.7 74.3

1991 28.0 839.5 174.7 239.6 2,237.5 74.7

1992 47.0 871.9 183.4 264.9 2,333.8 127.7
1993 47.4 902.7 191.1 271.8 2,400.2 129.4
1994 47.8 934.5 198.9 279.0 2,470.5 134.6
1995 34.5 960.0 203.5 274.7 2,535.8 101.5
1996 33.2 988.3 209.2 276.1 2,612.4 102.8
1997 39.9 1,024.4 216.3 304.5 2,762.0 129.1
1998 42.2 1,018.6 216.8 293.5 2,667.1 139.0
1999 39.2 1,028.0 219.8 293.5 2,698.7 127.9
2000 32.8 793.4 142.0 250.5 2,411.4 82.3

2001 33.7 768.7 138.7 239.4 2,294.0 79.9

2002 35.9 750.5 137.3 228.4 2,182.4 86.8

2003 35.6 699.3 133.1 230.1 2,094.0 102.5
2004 35.6 737.2 139.0 2171 2,035.8 86.9

2005 39.5 835.8 175.6 224.0 2,038.2 117.3
2006 46.8 1,068.1 210.0 319.7 3,011.6 132.3
2007 52.6 955.9 200.2 285.2 2,490.2 164.7
2008 41.5 822.2 178.5 198.3 1,814.6 104.3
2009 43.5 661.3 157.1 109.9 927.3 107.7
2010 72.6 913.5 201.1 236.4 1,897.6 189.4
2011 741 1,088.5 231.1 277.8 2,420.1 188.2
2012 92.0 1,100.9 235.1 295.9 2,380.9 234.8
2013 88.4 1,084.2 237.0 258.1 2,097.2 217.3
2014 83.7 1,125.8 2451 254.7 2,161.5 195.3
2015 82.7 1,121.4 2441 248.7 2,142.8 190.0
2016 771 1,106.7 241.7 245.3 2,126.9 191.4
2017 94.7 1,047.9 208.0 280.3 2,319.2 219.6
2018 108.0 1,357.8 302.6 290.2 2,366.1 237.0
2019 115.0 1,168.5 232.0 297.7 2,394.8 2411
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Gestion de la Informacion

- Desarrollo de inventarios de emisiones,
Metodologias para la estimacion de la reduccion de emisiones de contaminates climaticos de vida
corta en acciones existentes de mitigacion de gases de efecto invernaderoy contaminantes criterios,

Integracion de los contaminantes climéticos de vida corta en los sistemas de monitoreo, reporte y
verifcacion existentes y/o en desarrollo.

Herramientas para estimacion de beneficios multiples
Methodologias para la cuantificacion de emisiones y estimacion de beneficios mltiples .
Estimacion de beneficios multiples en acciones de mitigacén de cambio climatico y calidad del Monitoreo
aire como praactica estandar reportey

verificacion

4

Fortalecimiento institucional

- Integracion de los contaminantes climaticos de vida corta en la gestién ambiental de gobierno,
autoridades ambientales y sector privado
Intercambio y divulgacién de experiencias relacionadas con el uso de herramientas para la
estimacion de los beneficios multiples de la mitigacion de contaminantes de vida corta

Crear sinergias positivavs con otros programas de gobierno

Acciones de mitigacion

Identificar acciones de mitigacion de carbono negro y establecer metas de mitigacion
Condiciones habilitantes para la implementacién de nuevas acciones —
Indices de cumplimiento y metas de impacto de las acciones

OIMOmMmO: Lines of action

SLCP Strategy to integrate air
@ Comité investigacion contaminantes climaticos de vida corta At elefash) (el

IOD OO0 M D0MINMO0M I 0D 0O MID W [ 00 I I I mmmommom cmo 000



o000 oo
—

ooo

Colombia’s first BC emission inventory was
0000MO0OOnmMOO0mMO0mM DOMD00mMOnmono
000MOODMOdnoanoman MmO INO0000mmo
MIMOMOOnoom 0 0 M0 MOomDOnoo0mMmano
0000DCODMANON 00 MDD 0MOmMmonm
000@O0MDOD 00MID MOMOIm 000 mmmooo
0000MO0 DOODOmom 0 MO MomOodnooommo
IM0ODDmMOD0M MDD O0MDMOMOnoog

0 0MINOODOO0MO0O0M MInomodnoom oo o
00 MOMOOnOoDMIMmO00 MDODOMmMoOnoonm
00IIO0MMONnOODn MOIMInomoomooea
0000 LOODCMOODO0dD M O0OmO0mOn 0mm
OO0MTONO00MOMOODLmM 0 MO Momoo
MOO0MOIID Dm0 0D 0OMOMOIDMOMD momo
MIDODIMOIMO0DNOMONMO0MOmMO0M I0mo
DMO00MOM OO0 OO0 MMOOnmonoom

0000 0 0 bOmDoIDO0mMINO00moo boODm
00Omoomn 0 0 MO Mo OOnCo0MOnOm Momooo
0IDIDDO00MO0MOOD 0mMOM 00 D0 mMomoo
[DO00ONOCMODmMOMDO 0D0MO0MDMmOamno
00000 DOMOmOmM 00 DOD0DmMoo0mon ooam
000MD00MO0 DOODODmMOOuoom 0 O

00 MOmMOOnOoDmMIDMDMOOD 000 MIDomOoaooo
00O0O0000mMOODIMIMO00MOMOINDOmOOD 0moo
0D DOOMOMOCODNMOINDOMIN MO 000 M
0000MDIDMONMO00 ONODDMO00m 0 0 Moo

0 0MOODDOmM O M0000On DOD M DOMmOno0o0mon
00000 MO0 D0MOODmMO0OOnO0mOn 000mMe 00m

25000

000 0O DMODDOCMDO0mMO00MmMObmMmomooag
00 MOmMOOmM DDODD00MO0NOO0MOOn 000 Omo
[MOIMOOnDoMD O MO MomOOuo00m D MoOnoom
MOMDOUCmMOCOMOOD 000 MO0D0MOmoOnmo
MO00MDD 000IDOODOm DMDOM MOmmoo
[O0MO MOmMOONOOmMONMMOMDO D DO0m o0
MIDIMIDNOOD 00D DMDMOMO0 00 MM IDooo
[MO00DOMMODODO0CONOODDMOONOCOND Momeo
MOO0MDODOD 0 MIMMO0MIDMMOOMINm 000m
00 MO MOmMOOmO0mEbMD0Onmonm

00O00mM 00 0Dam 0mMo 00moon

000MO00moD 00ODODDOn MmO MM ihO00m MM
00MOOmO0 NI 000D DMINM Dm0 DDMmoo

0 D00MDOImIOnoo0 MmO MoODomo
MO M 0MMOC000DDOIDmMOODO0NMmOMmIm
000MDMmMO0MOMNO0IDIMDMOMDIOD 0om
000 0O0DMOMIODMI DOMoO0000MO0 M
00MIODOIWNmMOON0OD 00 0MONDooo0imoan
first National Strategy on Air Quality. In it,
[M0MOODDOIDNOD MOMOOnO00MMMOn 0 mooo
0MOONID 0 DMOMD 00000000 0m 0OmIm m
MO0ODDOODOm 0MOIDITOIONOMo0MO0dnom
MOOIDIMOOODMD 0O0MOONDMDOmo0manmnoo
00D 00NN OMOIDMOCONMO00M@MO0D D000
00000DmWoODMm 0On0mMoo0anmonn

[0 00 DIifMOMmO0ONDMOMD 0Mo 0mo

0 MDIDMONO0IDO0 0OON00M@ 00mMmoomo
000000 DOoOmOoooamn

20000

15000

. Residuos

. Agricultura, Silvicultura, y Otros Usos de la Tierra

10000

. 1B Emisiones fugitivas provenientes de la
fabricacion de combustible

1A4 Ostros sectores

15325

9195
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Toneladas de carbono negro / ano

1A3 Transporte

1A2 Industrias manufactureras y de la construccion
1A1 Industrias de la energia

11 Incendios de Bosques & Pradera

Inventario carbono negro - 2014

Meta con reduccién de 40% a

2030, excluyendo incendios de
bosques y praderas
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Quantifying Health Benefits of
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Tool LEAP

GHG, SLCP and air
pollutant emission
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Scenario and projection
analysis

Methods

Activity for energy
demand, and supply
sectors, industrial
production, livestock and
Inputs crop production, and
waste generation
Emission Factors
Projections of key
socioeconomic drivers

National total historical
(2010-2014) GHG, SLCP
and air pollutant
emission estimates from
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health benefits of air pollution in Colombia
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Emissions to PM2.5 quantification of health
exposure estimate impacts

GEOS-Chem Adjoint
coefficient sensitivities
parameterised for
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dataset
LEAP emission outputs

Exposure response
functions
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are specifically designed to reduce emissions.
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Annex including Sector-specific Guidance on Integration of 5'4
Air Pollutants, SLCPs and GHG Emission Inventories

DDD IIIIII DDSummary of key considerations for quantification of SLCP and air pollutant emissions in energy sub-sectors.
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Vehicle fleet and vehicle emission standards:
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particle filters (DPFs) substantially reduce the emissions of particular pollutants (e.g.,
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by fuel-specific emission factors. However, this Tier 1 approach does not account

for the significant range of emission intensities from vehicles of different age meeting
different vehicle emission standards within the vehicle fleet.
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emission inventory, specifically:

+  Breakdown of the vehicle fleet by vehicle type (e.g. passenger cars, light
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+ The percentage of vehicles of each type with in different age groups and
conforming to different vehicle emission standards (e.g. Euro standards).
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+  Average fuel efficiency of vehicles of each type.
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factors for different vehicle types for each of the Euro standards, that can be applied
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content of the vehicles can also affect the performance of specific emission control
technologies fitted to vehicles that meet, e.g. Euro 5 or Euro 6 standards. Therefore,
MM OmMOmO0mo0mOOD D DON0mD 000 MO0 MIMOmM 00000 00 - d0O0 MD0mMmo0Mmaonomm
00 MOMOmMODODmMOO000mO0MD0MOMmMOmMOmMO0 Mom o000 0mMOOD I 0 Mmoo mo0m
MO0IDMImOOmDmMOOnomoo00D Dm0 MOMO0MOO00MMOm MDOD0MO0MOnommnoooa
O00mmom

0 00MO0000000MNANNmMO0NA mMomoo

IINODImOMDIDOm 0MIMOMImo Moo DMODaoo 0 DO0DOODMO00MDIMmoOn 0mo
IIMNOmmonoom oo 00 MomO0dmD mo0MmMmO0CO0MID 00 000 DO momoomon
additional air pollutant emission source, that is not relevant for the quantification of
000 D0 MOMODMDMOD0MDOm DOMmMi0000ONID DODMO0n0 MOmO0MDD MoDmmomma
MOMOCmOMDIMODOMAnCo Dm0 ano0o0000dno momoommo ODMmo0m mMoom 00m
0MmOOmD DOn D MO M 0O a0 0 M D DO0 Il On0mnm 000000 MOoMO00Omo Imopo
IDO000MIDIMmMO0MME0m DOODO MOMAODMmMmMO IN00mo MO00mMoanoomMmoom oo
MOIMo0D@DIDDMDDIMOMMO0MOMODIMNOM@DMOOD0 MOmWO00DO MmMDOmmo0mmon

000MO 00MO0MmMImm 0M000MO00M0 MO0MO0000MDO00MO0000In0 momooo
includes the number of vehicles of different types as the activity variable, and can
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Air Pollutants, SLCPs and GHG Emission Inventories
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in many communities that lack sufficiently robust electricity and/or gas networks. For
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efficiency of technology used in combustion. The International Standards Organisation
(ISO) define five levels of standards for cookstoves, with thermal efficiency ranging
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typically used range from three stone fires, through informally produced cookstoves, to
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capacity for testing and certification schemes, making the quantification of emissions
difficult.
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This Tier 1 method can provide a first order approach to quantify SLCP and air pollutant
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emission factors for wood or charcoal combustion are unlikely to reflect the combustion
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technologies used in developing countries. In the absence of country-specific emission
DLOIINOMDODIDO0 00ODNODMOMDO0M00O0DOD00M 0mMO00 MDD bMOMmo Mobmoa
MOMDImDO MDE 000Mo0 Do0ODDODIDO0D0mM 0OOnmO0 Mo 0 MDIN00M DD omomoo
0 00000000 M 00MDM 000000 000 IDODNIMDDO0MD [ 00ODODIMMO0000ma
00MODO0MO000OMDONO00MOC0M DM 0MM@MOONC0O0M 00 0 M0 MOMO00mo Modnonom
000 000OD0OnanCmOo0OnIDO0 MOMIOCMO0M MNMO0@MO0mMO000000M 000ODM M DOmomoo
the specific technologies used with these fuels is known. Information on the efficiency
of stoves, or the type of stove used can allow technology-specific emission factors to
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stoves. However, there are specific country, and regional studies that provide emission
MOMDID 0MOM 00MOMO0MODMIDODLIM OnimMOIDo0dnoanom

0 MOONMONO0MONOmooo 0000ma

000000 O0O0IDOOmMmO0 0 0MmMINDOM DM 00MIMOODOmMO0mMO0 000000 O O mooo
00000000D0MONMOND 0 MINOMMINOOODODO000MOMO0MONO0ON0OD0000MO0 0Mooooa
0MOOMDO00MIMMNOD ODMOOMINmMO00MONOOD00mMO 00@MO0MINONM 0M000Momoo
MIDO00OMmMOMO MOMOOONO MO0 DOMO0mMIDo0 0000n0mMOm oM OmMo0MO000000D0mo
MIIODOMIMOOn IDOD0M 0M000MO0NOODOD 00 000000000 0 MOMoo000no 00mMooo
includes default emission factors for specific fuels, which can be applied to quantify
00 MOmMO0mMOn oo 0 0mMo0MmOmO0mMOMMmMO00MOm 00 0MOMOMDIONmMO0Mmo00m

000M0 0O0MO0MIIDNIMODMOD000ODODD DODODMIDMONO0MIMOD 000000mM M OmAooma
method that is technology-specific, with default emission factors for some technologies
that can be applied to develop a more detailed quantification of emissions.
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multiplied by fuel-specific emission factors, default values for which are provided in the
EMEP/EEA air pollutant emission inventory guidebook. This can provide a first-order
estimate of the contribution of different industries to air pollutant emissions.
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consumption to estimate SLCP and air pollutant emissions. However, this first-order
estimate does not account for the particular control technologies that may be fitted to
O00MDDmMONDD OODMONDOOD MO0 DI 00 MoONo0 MO0 0 M0 Momoom

000MO D0MDO0MIIDNIMODMOD0ODOD 00 DODD00MOn 00D DM 0D moMmoom oo o oa

is consistent with the IPCC Tier 1 approach. Default fuel-specific emission factors
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air pollutant emissions. This first-order estimate however, does not account for the
particular control technologies that may be fitted to particular power stations to control
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characteristics by technology type, including default fuel and technology-specific
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+  Oil exploration, processing, distribution and refining
+ Natural gas venting and flaring
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well as carbon dioxide emissions from flaring. Air pollutant emissions emitted alongside
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and particulate matter (PM) are also emitted during flaring.

0000 00MO0MINODhM 0Mo00IMOMoODOD000DmOdnO0nomo MOmO0Omo Mmooo
O00IDIDOMMOOMDIDMINODOMDOOD 0IDOONO0 0 M 00 M0 MOMO0DOo00MOmMOomoooom
Default Tier 1 emission factors are provided to quantify fugitive emissions from different
processes based on the volume of gas vented or flared, or the volume of product
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- Databases on flaring volumes/efficiency
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I:":":l IIIIII DDSummary of key considerations for quantification of SLCP and air pollutant emissions in IPPU sub-sectors.
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https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-b-chemical-industry/2-b-chemical-industry/view
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for the GHG inventory. The EMEP/EEA Guidebook does not differentiate between
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Chemical industry. There are significant uncertainties with the default emission factors.
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technology type. Estimates of particulate can be further refined by understanding the
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https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-c-metal-production/2-c-5-lead-production/view
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https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-c-metal-production/2-c-7-d-storage/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-d-l-other-solvent
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2.D SOLVENT USE
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of paving (batch mix, drum mix, liquefied asphalt). Emission factors are available for
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roofing produced. The Tier 2 method disaggregates emission factors by technology
type. Abatement coefficients are presented for NMVOC and particular matter by type of
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Tier 2 method requires information on the type of paint, the specific object being painted
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of fluorinated gases to clean electronic equipment during manufacturing.ing.
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abatement coefficients are available for different abatement technologies.
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this category will not be collected for the GHG inventory. NMVOC abatement coefficients
are available for different abatement techniques.



https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-d-l-other-solvent/2-d-3-b-road/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-d-l-other-solvent/2-d-3-c-asphalt/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-d-l-other-solvent/2-d-3-d-coating/view
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https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-d-l-other-solvent/2-d-3-g-chemical/view
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disaggregation by printing process type: heat set offset, publication gravure, flexography
and rotogravure in packaging. NMVOC abatement coefficients are available for different

abatement technologies. NMVOC abatement coefficients are available for different
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fireworks (14 pollutants), tobacco combustion (17 pollutants), use of shoes (NMVOC),
aircraft deicing (NMVOC) and 12 others. Each one requires use-specific activity data
such as tonnes of fireworks, tonnes of tobacco, number of pairs of shoes, tonnes of
de-icing fluid used. These are all specific datasets that will not be collected by the
GHG inventory. NMVOC abatement coefficients are available for different abatement
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+ 2.1 Wood processing
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https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/2-industrial-processes/2-d-l-other-solvent/2-d-3-h-printing/view
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At Tier 1 level, the number of animals and distribution of manure across different MMS
are the only country-specific data required to provide a first-order emissions estimate
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The other difference of note is the categorisation of MMS in the EMEP/EEA Guidebook,
which provides different EFs for slurry vs. solid manure only (as well as assuming a
certain default time spent grazing), compared with around 15 different MMS in the
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Tier 2 methodology using a nitrogen-flow approach is more flexible, producing more
OO00MMmOOD 0mMOmMmOm 0 Mo0mM 0 M0 MOmO00n0mo0 0MON0MOODD MOmO0amo 0
0000MOMDOMOODMMODmMO0 MO0 MOOn DO DONMO D0 000 M 0MOnoo00n MO mo 0 [moon
MIMOOMO0mMOD 00MMO0mM 0 0MO00MDo0OMMOm MM OM MOLMONDINMoommog

00D0 0 00mMODn 0D 0ODMOND 0MO0000mmMO00mOMOINOMO0MIMO00DOn000mom
0M00MnDmMOD 000MINM@MOMOMOOM0 MO0 M IDDONmODDOIm M mMO00m M O0MMOOn LMoo
00MOOMMMOOMODIMDO 000D O 0O0ODOMO00MOMD MMM 00MONooIboOnoom 0
000MOMOMOmMOOOnO MO0 000 MImLmiMONOLMODIM Moo MomM@DOoOnO 0Om momo

0 DMODOmMO0mMO0mMODMDMOIDOOn 0O0ODONO0 0 mMDDOn0M DO00MOMOO0moOmoomon
0IDMOMOdNOND D00 MObMOnDmo0onomO00ON MMOmE D 00m 0D IDomh 000mam
0MOMOmMOIMOO00m 00MODDO0OMOMODMO DO0MD0 MOD0MOMO0M 0h0MDmmona

0 DODDMOMDMINMMOMO0MOMOIDO00ONC MM IDMD MOMD0M 0oIDODoon 000dnamooon
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based on country-specific data on penetration of different abatement techniques and
abatement efficiency.
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information on whether silage is part of the diet or not, with different EFs for with and
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efficiencies.
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Annex including Sector-specific Guidance on Integration of S‘J
Air Pollutants, SLCPs and GHG Emission Inventories
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also part of the nitrogen-flow algorithm mentioned above under Tier 2 methodology
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as to the proportion of land taken up by different crop types and grassland which
individually have very different emission characteristics. Therefore, the Tier 1 methods
may not accurately represent a given country and will not reflect change over time in
shares of different crops.
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Historically a range of different substances were of interest, but since the banning of
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This source is not linked to GHG emissions, so requires different activity data, namely:

«  Estimates of the quantity of different types of pesticides applied.

+  Estimate of the “impurity factor” (mass of HCB per kg of pesticide) for each type.
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https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/4-agriculture/3-d-crop-production-and/view
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Burning of agricultural residues in fields, of grasslands and of savannahs generates
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methodologies differ.

000MmOoOninm 0Man0 0Mh0 D IMOMOmMOMO MO MOm 00 0D Moo 0m MO mmomoo
0 0MO0OMOOIMONOmO DO0MO0mMO00M 0mO0000DONMOMIMD mMIDON0OmoO0IDo0mmm
MO0 0Mooomom

IIMDOD0OOMOMIOND 0MO0O000INomOmmom

- [0D0OMIMOMODO0M 00MON0DmMO00DMmmmomo

+ [MIIDO0DODmMOODOOMINMOnMmO 00000 Mm od0mMoo0dD0@MONmon 0000n00noomomoo
000ODOmO000DO 0000ODONmMOOnomaoooon

8Note that where biomass burning results in a net change in biomass that is not reversed the following year (for example, when land is cleared
for another purpose through burning), CO2 emissions resulting from this change are accounted for in the LULUCF sector.


https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/4-agriculture/3-f-field-burning-of/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/4-agriculture/3-f-field-burning-of/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/4-agriculture/3-d-crop-production-and/view
https://unece.org/environment/documents/2021/04/working-documents/guidance-document-integrated-sustainable-nitrogen

Annex including Sector-specific Guidance on Integration of
Air Pollutants, SLCPs and GHG Emission Inventories
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Waste

DDD II"I' DDSummary of key considerations for quantification of SLCP and air pollutant emissions in waste sub-sectors.
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«  Solid waste disposal sites (SWDS)
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+  Waste incineration
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waste, including at waste incineration plans, or open burning at landfills, dumpsites, or

MODOmO0 T TO0M M O MO I O I I D I pom omo OO0


https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_05_Ch5_Cropland.pdf
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/4-agriculture/3-f-field-burning-of/view
https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_10_Ch10_Livestock.pdf
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BOLID WASTE DISPOSAL

MINOMOO OO0 00000 0MOn Do 0OCONMO MO0 MO 0 M M0O00 MO0MOMOOD 0O00m mo
000 D0 MomOMOOn 0modmomooa

000nm 00MmMmMO000mI0

0 MIIMOmWOnOan o 0 MOmoD00MDO0no000nad MO M D0MmM MO 0o0MDIDOOnmoanoo
anaerobic decay of waste in landfills. A first-order decay (FOD) model is used widely by
Parties as a robust method for generating a profile of CH,, from landfills over time. The
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A more complex issue in this category that is poorly defined in emission inventory
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double counting of emissions. These combustion activities at landfill sites are likely to
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00, and CO, although these are not emitted in significant amounts.

Waste incineration
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As mentioned above, open burning of waste at landfills or dumpsites should be
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https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/5-waste/5-c-2-open-burning/view
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/5-waste/5-c-2-open-burning/view

Annex including Sector-specific Guidance on Integration of
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Sector: Wastewater
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GHG inventories. It is a significant source of methane, where treatment measures
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domestic and industrial sources). The manner of wastewater treatment influences the
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expected to be nationally significant from this source. It will also be possible to

0000 0MmMO MOmMOLmMmOn 0 00 0 Do O00mModninm 0Mmomomoo

S
a2
Do
)§>-|
>m
m

T

0000 0N O0MO000 0N MO MMoi 00 0 00000 0000 O 00 o m

« [0000MO0MIMNOMOINDMO M0MOONO00MIMOMO0000000N0 MomMmodnomoma
- 00000

D I O I I D I pom omo OO0


https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/5-waste/5-c-2-open-burning/view
https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019/part-b-sectoral-guidance-chapters/5-waste/5-c-2-open-burning/view
https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors
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