—  Global

Platform for
Sustainable
Cities

16 September 2019 | Sdo Paulo, Brazil

Y

GHG inventory compilation & integrated MRV

Cesar Carreno M.Sc
Senior Officer Low Emission Development, ICLEI World Secretariat

@ WORLD BANKGROUP

Social, Urban, Rural & Resilience

C40 ICLEI WORLD
CITIES L Loal RESOURCES

Governments

for Sustainability INSTITUTE




AGENDA

ICLEI 2019

ABOUT ICLEI

NATIONAL and
SUBNATIONAL GHG
EMISSION
INVENTORIES

USE OF THE GPC

[CLEI

Local
Governments

for Sustainability

REPORTING GHG
INVENTORIES

CONTACT



[.CL-El
ABOUT ICLEI L Loal

Governments
for Sustainability

ICLEI — Local Governments for Sustainability (ICLEI) is a global
network of more than 1,750 local and regional governments
committed to sustainable urban development.

Active in 100+ countries, we influence sustainability policy and
drive local action for low emission, nature-based, equitable,
resilient and circular development.

Our Members and team of experts work together through peer
exchange, partnerships and capacity building to create
systemic change for urban sustainability.

1750+ local and

regional 100+ countries 300+ experts in 23
governments offices worldwide
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Serving our network from 23 offices around the world

Berlin Office
Berlin, Germany

British Columbia Office

Victoria, Canada World Secretariat

Bonn, Germany

European Secretariat
Freiburg, Germany

USA Office Canada Office

Denver, USA Toronto, Canada East Asia Secretariat

South Asia Secretariat [§f Seoul, South Korea Japan Office

Brussels Office

Brussels, Belgium

Delhi, India Tokyo, Japan

Québec Office

Montréal, Canada

: Bejing Office
South India Office i Korea Office
Hyderabad, India LN e

Suwon, South Korea

Kaohsiung Capacity Center

Mexico, Central America
& Caribbean Secretariat

Mexico City, Mexico

Argentina Office
Santa Fe, Argentina

. Secretariat office
. Country office

. Project office
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Colombia Office
Antioquia, Colombia

South America Secretariat

Sao Paulo, Brazil

2 7 Kaohsiung, Chinese Taipei
Southeast Asia Secretaria
Manila, Philippines

Indonesia Office
Jakarta, Indonesia

Africa Secretariat
Cape Town, South Africa

Oceania Secretariat
Melbourne, Australia
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LOW EMISSION NATURE-BASED EQUITABLE RESILIENT CIRCULAR
DEVELOPMENT DEVELOPMENT AND PEOPLE- DEVELOPMENT DEVELOPMENT
CENTERED
DEVELOPMENT

FIVE ICLEI PATHWAYS - designed to create SYSTEMIC CHANGE.

These are a framework for designing INTEGRATED SOLUTIONS
that balance patterns of human life and the built and natural
environments.

The pathways encourage HOLISTIC THINKING to ensure that ICLEI
optimizes our impact.

ICLEI 2019



2006 IPCC Guidelines for ECLEII caroonn
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Greenhouse gases (GHGSs)

GHGs covered in the 2006 IPCC Guidelines:

e carbon dioxide (CO2)

 methane (CH4)

* nitrous oxide (N20)

e hydrofluorocarbons (HFCs)

e perfluorocarbons (PFCs)

e sulphur hexafluoride (SF6)

* nitrogen trifluoride (NF3)

 trifluoromethyl sulphur pentafluoride (SF5CF3)

* halogenated ethers (e.g. C4F90OC2H5, CHF20CF20C2F40CHF2,
CHF20CF20CHF2 ) and other halocarbons not covered by the Montreal
Protocol including CF3I, CH2Br2 CHCI3, CH3Cl, CH2CI2
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City level behaves different to country-level:

Faster response rates and action at the local level
Context-specific policy development

Sectoral approaches may differ

Needs clean data and accurate sectorization

Can provide first hand data

Eases aggregation process from bottom-up

Eases horizontal cooperation; comparability and replication

Examples:

All countries have airports but not all cities have airports
Not all cities have fluvial transportation

Not all cities have industrial parks

Public transportation varies from city to city

Public policies may vary from city to city

Project implementation varies from city to city
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Community-scale GHG emission inventories have multiple purposes:

* |dentify key action areas: Identify key emission categories and GHG
emission sources within the jurisdiction.

* Guide decision-making: Establish the foundation for setting GHG
reduction targets and developing GHG mitigation strategies, also
relevant to access international finance.

* Connect to a monitoring system: Establish the foundation to track
progress towards reducing emissions and meeting targets.

* Enable integrated MRV: Provide a consistent framework for
comparison of GHG emission inventories and mitigation efforts from
other jurisdictions, and vertically integrated reporting in-country.

Source: Greenhouse Gas Emission Inventory Resources for Subnational Governments: Final Report December 5, 2016;
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Good Practice

2013
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INVENTARIO DAS EMISSOES DE GASES DE EFEITO ESTUFA DA
CIDADE DO RIO DE JANEIRO EM 2012 E ATUALIZAGAO DO
PLANO DE ACAO MUNICIPAL PARA REDUGAO DAS EMISSOES

Resumo Técnico

Prefeito da Cidade do Rio de Janeiro
Eduardo Pass.

Secretario Municipal de Meio Ambiente
Carics Abero Mz

Subsecretario Municipal de Meio Ambiente
Altamirando Femandss de Morass.

Equipe da Prefeitura da Cidade do Rio de Janeiro
Nelson Morewra Franco - Coordenagdo

Equipe técnica
Cléudia Froes Ferreira
Rodigo Rosa

Luz Pauo Gerbassi

José Henrique Penido
Sergio Basseman

Luz Roberto Arueira da Silva
Felpe Cetbela Mandarino
Marcio Moura Motta

Marcelo Hugson

Marcelo Abehera

Elaine Martns Barbosa

Equipe Centro Clima/COPPE/UFRJ
Prof. Emilio Lébre La Rovere, D.Sc - Coordenador Geral
Flavia B. Carkon, 0.Se. - Coordenadors Execuiva

Equipe técnica
Gabriela Nadaud, M.Sc PPE - Pesquisadora

Gustavo Malagus, M. Sc. - Pesquisador e doutorando PPE
Pavica Turano de Carvalho, M.Sc PPE - Pesquisadora
Raymundo Aragao, M Sc - Pesquisador e doutorando PPE
20 Solar, M.Sc PPE - Pesquisador

Saulo Lowreiro, M Sc - Pesquisador e doutocando PPE
Tomés Bredarol - Pesquisador e Mestrando IE/UFR)

Estagidrios

Gabrel Pitts - Gracuando POUFR

Kérys Prado - Gracusnda POVUFR)

Vitor de Otivera Canvaho - Graduando PobUFRJ
Camia Neves - Graduands PokUFR)

Yasmini Dopico - Gracuanda POBUFR)

Priscila Sarpa - Graduands UFF

Felpe Treistman - Graduando POKUFR)

Seis Ogawa - Graduando PokUFR)

Nathaiia Bastos - Graduands POKUFR)

Apaio Administrativo
Carmen Brandso Reis - Secretéria Executva
Elza Ramos - Diagramaglio

Dezembro de 2013
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Rio de Janeiro compiles a GHG inventory every two years

2015
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Downscaling is not

always beneficial
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Brazil emissions model using SEEG data
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Reality not
always
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National Level

Subnational Level 1

Subnational Level 2




National Context Brazil -I.C°'L-E-1

Local
— institutional interaction Lors‘i‘;:if;i‘;ﬂﬁ‘;:;

Federal government climate
change actors and 1GOs

’ ®
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Source: Multi-level governance and power in climate change policy networks Monica Di Gregorioa,b,*, Leandra

Fatorellia, Jouni Paavolaa, Bruno Locatellib,c, Emilia Pramovab, Dodik Ridho Nurrochmatd, Peter H. Maye, Maria
Brockhausf, Intan Maya Sarib, Sonya Dyah Kusumadewia



National Context Brazil

Governments

— institutional interaction for Suatainabiiity
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L1=Federal level (n=73), L2=State Level
(n=16), L3=Municipality level (n=16)

Communication Collaboration
- HEEIE] BEIEIE | .
0 - 20 06 03 305 03 Density tables of cross-level interactions
a (* denotes presence of homophily at a
P - 35 n B = R statistically significant level with p < 0.05).
S 07 16 23 n B 13

.m .ﬂ
- 17 o . 1 03

ey 22" i P3N 09 17" 08
kM 06 .14 13 Ey 03 11 .18°

Adaptation

Source: Multi-level governance and power in climate change policy networks Monica Di Gregorioa,b,*, Leandra Fatorellia,
Jouni Paavolaa, Bruno Locatellib,c, Emilia Pramovab, Dodik Ridho Nurrochmatd, Peter H. Maye, Maria Brockhausf, Intan
Maya Sarib, Sonya Dyah Kusumadewia
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GREENHOUSE
GAS PROTOCOL

PAS 2070:2013

Specification for the assessment
of greenhouse gas emissions of a city
Direct plus supply chain and consumption-based methodologies

Global Protocol for
Community-Scale Greenhouse
Gas Emission Inventories

EXECUTIVE SUMMARY

An Accounting and Reporting Standard for Cities

L
MAYOR OF LONDON - ' - e
b, JUR . ot
¢ smiore CITIES gt
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1% .

Fugitive \::\.I:s{:
Where do greenhouse ,
gas emissions i,
come from? 53% Greenhouse 35%

Buildings Gas Emissions Transportation

2014

g

Source: http://www.climatefast.ca/carbonfreeTO 291,

6.4%
BUILDINGS

OVehicle Fleet
! mBuildings
B'Wsstewater

E/nissions
®/L_andfill Emissions

| m Streeflights & Signals

|
20.4% Total Emissions:
o AGRICULTURE 520,123 mTCO2e
TRANSPORTATION & LAN D Source: https://atlantaclimateastionplan.wordpress.com/ghg-emissions-and-
reduction-targets/
Bl 43:3%Buildings
17.9% R
INDUSTRY o5k iTE
. 20.0% Transit Fleet
Learn more at 8 —
., | 64%Fleet [excl. Transit]

[P climate.universityofcalifornia.edu
13.8% Street Lightings

Source: https://www.cbc.ca/news/canad; gl 10 g nonton-1.4673511
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1A3ei  Pipeline Tre
1A3eii Off-road

a
Commercial /Institutional >
1A4b Residential >

\1&4 Other Sectors ! 1Adc Agriculture/Forestry/ 1A4ci Statior
\ Fishing/Fish Farms /1&4(:1'1’ Off-ro

\_ 1Adciii Fishir

\1)&3e Other Transportation
e

1ASa Stationary

1A5bi  Mobile (aviation
component)
\1;&5 Non-Specified

&_1A5b Mobile / 1A5bii Mobile (water-borne «
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* Transparency o

 Completeness
* Consistency

* Comparability
° ACC ura Cy Global Protocol for

Community-Scale Greenhouse
Gas Emission Inventories

TIVE SUMMARY

ssssss
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e |CLEIl and C40 advocate for the use of GPC and developed tools for its use:
CIRIS (offline), ClearPath Global (online) and HEAT+ (online).
 Compact of Mayors in 2014 adopted the GPC as standard methodology.
The GPC is a cornerstone of the Global Covenant of Mayors Data Standard
and its Common Reporting Framework (CRF) released in 2019.
* Country developments:
« RAMCC - Argentinian network of municipalities - adopted GPC as its
de facto protocol.
* Costa Rica national guidelines are based on GPC.
* Korean Environmental Corporation (KeCo) adapted its national GHG
tool for cities to produce IPCC and GPC based inventories.
* ICLEIl‘s GreenClimateCities™ Program and projects such as Urban-LEDS
recomnends the use of the GPC as standard methodology.
* Review of 200+ inventories from cities of all sizes around the globe using
GPC - combined ICLEI and C40 efforts.
* City Climate Planner Program, started by The World Bank, offers a training
and certification system for GPC experts.



GCoM Common Reporting 1.CLEl  [EYITNGS
Framework Lors‘i‘;f‘*ﬁ“bi“t; enterorg

GLOBAL COVENANT
of MAYORS for
“ CLIMATE & ENERGY

/ THE WORLD'S LARGEST COALITION OF CITIES FIGHTING CLIMATE CHANGE

"!a COMPACT : C‘ovenant of Mayors
' of MAYORS Y for Climate & Energy

Common Reporting Framework was developed as a
unified approach to reporting for all cities
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@ GLOBAL COVENANT
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CLIMATE & ENERGY
&

GCoM Data Technical Working Group
Subgroup on Emissions and Targets

ILCLEI WORLD

RESOURCES Joint Research Centre
Local ,
S INSTITUTE JRC

for Sustainability
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Main improvements | .t ciersn

for Sustainability

Sectoral approach National Level

N

Sectoral approach + refined geographic
approach for policy making at

subnational level \

Sectoral approach

+ refined geographic
approach

+ ease of reporting
+ energy pillar



Main differences
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This means disclosure of information on activity and emissions specifically related
to energy generation within the city boundary or outside the boundary but can be

controlled or influenced by the city. It is for information only and not added to the

Residential buildings

Commercial building and facilities

Institutional buildings and

Industrial buildings and facilities

Fugitive emissions

STATIONARY ENERGY

Residential buildings
1 [Emissions from fuel combustion within the city boundary X |
2 |Emissions from grid-supplied energy consumed within the city boundary X | Electrichy-only: seneration e
3 |Transmission and distribution losses from grid-supplied energy X | L:::::I:’::::razlon :2

Commercial and institutional buildings and facilities i o P R 2, o Optional total .
1 |Emissions from fuel combustion within the city boundary X | )
2 |Emissions from grid-supplied energy consumed within the city boundary X |
3 [Transmission and distribution losses from grid-supplied energy X |

Manufacturing industries and construction
1 [Emissions from fuel combustion within the city boundary X |
2 |Emissions from grid-supplied energy consumed within the city boundary X |
3 [Transmission and distribution losses from grid-supplied energy X |

[ Energy dustries

1 Emissions from energy production used in power plant auxiliary operations within

the city
2 |Emissions from grid-supplied energy consumed by energy industries X
3 Emi _’ ons from trar s _'on and dis_tribution losses from grid-supplied energy -

used in power plant auxiliary operations

Agriculture, forestry and fishing activities
1 |Emissions from fuel combustion within the city boundary X |
2 |Emissions from grid-supplied energy consumed within the city boundary X
3 [Transmission and distribution losses from grid-supplied energy consumption X f . I g

d sources - acl Itles
1 |Emissions from within the city b X
2 |Emissions from grid-su in the city boundary X
ission and distribution losses ied energy .
umption X AngCUIture
ugrtive emissions from mining, processing, storage, and transportation of coal

1 |Emissions from fugitive emissions within the city boundary X

Fugitive emissions from oil and natural gas systems >
1 |Emissions from fugitive emissions within the city boundary X
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Energy industries

Emissions from energy production used in power plant auxiliary operations within the
city

2 |Emissions from grid-supplied energy consumed by energy industries

Emissions from transmission and distribution losses from grid-supplied energy used
in power plant auxiliary operations

1 |Emissions from energy generation supplied to the grid

> Electricity-only generation Yes
This means disclosure of information on activity and emissions specifically related
CHP generation Yes to energy generation within the city boundary or outside the boundary but can be 1A1
Heat/cold generation Yes controlled or influenced by the city. It is for information only and not added to the
total emissions.
Local renewable generation Optional Optional
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Fugitive emissions from mining, processing, storage, and transportation of coal

/ 1 |Emissions from fugitive emissions within the city boundary
N

Fugitive emissions from oil and natural gas systems

1 |Emissions from fugitive emissions within the city boundary

Residential buildings

Commercial building and facilities

Institutional buildings and
facilities

Industrial buildings and facilities

> Agriculture

Fugitive emissions
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Comparability

Residential buildings 1A4b 1.1.1, 1.1.2
Commercial building and facilities 1A4a 12.1,1.2.2
Institutional buildings and facilities 1A4a

Industrial buildings and facilities 1A1, 1A2 1.3.1, 1.3.2,1.4.1, 1.4.2
Agriculture 1A4c 1.5.1, 1.5.2
Fugitive emissions 181, 182 1.7.1, 1.8.1
On-road 1A3b 11.1.1, 1.1.2
Rail 1A3c 11.2.1, 1.2.2
Waterborne navigation 1A3d 11.3.1, 1.3.2
Aviation 1A3a 1.4.1,11.4.2
Off-road 1A3e 11.5.1, 11.5.2
Solid waste disposal aA 1n.1.1, 1.1.2
Biological treatment 4B 1n.2.1, 1.2.2
Incineration and open burning 4ac 1.3.1, 11.3.2
Wastewater 4D 1.4.1, 1.4.2

Industrial Process 2A, 2B, 2C, 2E v.1.1
Product Use 2D, 2F, 2G, 2H v.2.1
Livestock 3A V.1.1
Land use 3B V.2.1
Other AFOLU 3C, 3D V.3.1
Electricity-only generation

CHP generation 1A1 1.4.4

Heat/cold generation

Local renewable generation
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CDP-ICLEI unified reporting system
used by many initiatives and projects

GLOBAL COVENANT

of MAYORS for

CLIMATE & ENERGY
&

SECRETARIAT THE ‘CLIMATE GROUP

GreenClimateCities tﬂ._ URBAN LEDS

towards climate neutrality
URBAN LOW EMISSION DEVELOPMENT STRATEGIES

Transformative
Actions
Program
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Cesar Carreno, M.Sc.

Senior Officer Low Emission
Development

ICLEI's carbonn Center

ICLEI WORLD SECRETARIAT

Kaiser-Friedrich-Str. 7
53113 Bonn

Germany

Tel.:  +49-228 9762 99-00
Email: carbonn.center@iclei.org
cesar.carreno@iclei.org

0O ® O

iclei.org @ICLElworld ICLEI @ICLEI






