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Let’s get practical: L TR
Understanding MRV in the cooling sector

GlZ Proklima/C4 Online Event | 08 October 2021 | 10 — 11:00 am CET

On behalf of:

4 ..

Federal Ministry
Deutsche Gesellschaft % for the Environment, Nature Conservation
fur Internationale and Nuclear Safety
Zusammenarbeit (61Z) GmbH

of the Federal Republic of Germany




Ground Rules for Online Sessions

Use the chat for

If the connection

allows it, please For Itf[eSt Iaudlo Please raise your hand your questions.
turn on your video q;Ja' Y, ? Zase if you have a question or
when you speak stay muted. want to say something.

* Please use headphones or earphones in order to prevent echoing-effects

« Use the Saved topics channel to post topics that might be still missing.

giz
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Speakers & Technical Support

Julia Schabel Irene Papst Lara Teutsch Vanessa Knies
Facilitator F-Gas Expert Technical Advisor Technical Support
GIZ Proklima HEAT GmbH GlZ Proklima/C4 GIZ Proklima
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Agenda

Time [CET]

10:00 - 10:10

10:10-10:30

10:30 -10:45

10:45-11:00
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Topic

Welcome
Introduction to the side event & GIZ Proklima

Understanding MRV in the Cooling Sector

Role play: Inventory Data Collection & Gap-Analysis

Discussion & Closing

Understanding MRV in the cooling sector

Speaker

Julia Schabel
(Facilitator, GIZ Proklima)

Irene Papst
(HEAT GmbH)

Irene Papst (HEAT GmbH)
Lara Teutsch (GIZ Proklima/C4)

All
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Green Cooling in a warming world

Julia Schabel, GIZ Proklima

Deutsche Gesellschaft
fir Internationale
Zusammenarbeit (GIZ) GmbH



Why cooling concerns us all

Global annual cooling sales (2010-2030)

500
« 10 new air conditioners will be sold every

second for the next thirty years (IEA, 2018)

The IPCC predicts that global energy demand
from residential AC will grow 33-fold between
2000 to 2100, mostly from developing countries
(ElU, 2019).
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Most of the currently used refrigerants (HFCSs)
have very high global warming potentials
(some of them are up to ~13,000 times more
climate-damaging than CO.,).
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Source: P&S Intelligence, Green Cooling Initiative, EIU analysis.
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https://www.iea.org/reports/the-future-of-cooling
http://www.eiu.com/graphics/marketing/pdf/TheCoolingImperative2019.pdf
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Proklima: Making cooling a hot topic since 1995

*  Programme established in 1995 in the context of
implementing technical projects for ozone
protection under the Montreal Protocol. In 2016,
the Kigali Amendment broadened the focus from
ozone to climate protection.

* Goal: Promoting and introducing natural
refrigerants and energy-efficient appliances in
the RAC sector.

* Proklima is working on behalf of BMZ, BMU and
other donors, e.g. EU, AFD, NAMA.

—
]

Proklima works in the areas 1) policy advice, 2) technology transfer and 3) capacity building.
. \ \ : I S —‘ f V |
. I 3 ¥ -\_" " '5.

LA

Page 8 | 28.10.2020 | Understanding MRV in the cooling sector



Proklima: Over 265 projects in +40 partner countries worldwide

. . —_ Kuba:
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Proklima: Avoiding emissions by "leapfrogging” to Green Cooling

Instant switch to highly energy-efficient technologies wit natural refrigerants
without relying on climate-damaging interim technologies.

ozone [3yer Jozone [ayer J ozone [ayer
§ 4//,0)67"6 )/ 7( 4//}0)67‘2 / ./ 4//0)37‘2 )/
¥ enVironment X enVironment ¥ enVironment \/ V4 \/

Green Cool. iﬂj
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Proklima Publications (selection)

All Proklima materials: www.green-cooling-initiative.org

Rethinking Health Cold Chains
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Environmentally friendly
cold storage for fish —
an example from Kenya

Climata-friendiy cooling for
the hotel industry in $ri Lanka
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http://www.green-cooling-initiative.org/
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Understanding MRV in the cooling sector

Irene Papst, HEAT GmbH
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MRV system — Measure, Report, Verify

1.

2.
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More than a single inventory...

The MRV system includes the institutionalized data collection and calculation necessary for a continuous
tracking of RAC sector related emissions

The MRV system sets the basis for the accounting of mitigation effects in the sector as a result of domestic or
internationally supported mitigation measures.

Scope is informed by reporting needs and
policy targets

— GHG inventory

— Montreal Protocol, Art. 7 Reporting

- Content
» Format
« Interval of data collection

— Leakage prevention
. .. M et E e k@ ° Product data base
— Design of energy efficiency measures e A euiy Bl * Operators’ registry

— Promotion of natural refrigerants

— Phase-out (and Phase-down) plans for
HCFCs and HFCs

Awareness activites

to aid implementation




Scope of a RAC sector MRV system

The blueprint comprehensively captures the emissions of the entire RAC sector, as under the UNFCCC,

energy-related as well as F-Gas emissions are reported in different sections. This comprehensive overview
and constantly monitored emissions are crucial for targeted mitigation pathways in the sector.

RAC MRV )
£

Development &
monitoring of
long-term sector
strategies, policy
planning &
implementation

MP data feeds into RAC MRV
as plausibility check

Market sales, stock and sector
surveys under MP feed into
= Tier 2 approach

NDCs

Mitigation in the RAC
sector: direct and
indirect emissions

Montreal Protocol UNFCCC reporting

Consumption data based on Emission data based on

bulk production, import, export = Tier 2 equipment based

and destruction (data useful
for = Tier 1b approach)

approach

Supports the development & monitoring of
HCFC phase-out plans / HFC phase-down
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The need for reporting within multilateral agreements

International reporting on

GHG use/emissions from the RAC sector

UNFCCC NDC and BTR
NIR/BUR/BTR

m?AC related HFC

emissions (IPCC, IPPU
category 2F/2F1)

* Tier 1: based on bulk
consumption of RAC
sector

* Tier 2: 6 sub-applications

for the RAC sector based
on equipment numbers

!

* Mitigation in the RAC sector:
direct refrigerant emissions
and indirect energy emissions

* Reduced cooling load in
buildings

* Reporting on implementation
progress under the Enhanced
Transparency Framework
(ETF)

* ETF links financial support

Montreal Protocol

* HPMP: Consumption of\
HCFC (derived from bulk

production, imports and
exports)

+Kigali (01.01.2019): HFC
consumption in CO,eq
(derived from HFC bulk
production, imports and
exports)

\ / with mitigation action / \

Page 16 | 08.10.2021 | Understanding MRV in the cooling sector

EIEMN giz



(More) Benefits of a RAC sector MRV system

For Importers, Retailers, Manufacturers, Consumers
T Provide relevant information (e.g. amount of products sold per label class or GHG calculators) for
[ =" businesses who report their activity data
-z =  Provide market overview (e.g. sales trends, average MEPS etc.)

For Climate department/institution UNFCCC
,Cxq = Inform and comply with several international reporting obligations at once (NDCs and BTRs,
C

4 Y

¥ ¥ NAMAs, National Communications, GHG Inventories, MRV for climate financing etc.)

National Ozone Unit, Montreal Protocol
= = ° Enhance national capacities (e.g. data collection systems, data quality, etc.)
30 * Monitor the progress via continuous data collection
MONIREAL . . . . . . . CEEETTTTE
proTocoLe |f applicable: improve granularity of inventory by moving from IPCC Tier 1 to IPCC Tier 2 methodology |BEEEE

National Entities, such as energy and environment ministries _ ca
= Enhance national reporting —
@ = Increase political buy-in for climate issues .
= Provide coherent data for national policy making (identification and prioritisation of mitigation efforts) ‘_m
= Establish database for the regular update of label classes and Minimum Performance Standards £|TE

(MEPS)
= Measure effectiveness of policy actions EENE gi yi
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Data disaggregation: Tier 2 is the goal

Tier 1: Top-down approach looking at the RAC sector as a whole with no further Tier 2: Tier 2 emissions are calculated based on a disaggregated unit-based
disaggregation. Tier 1 has two emission calculation approaches: level, devided into six RAC sub-applicarions, using country specific RAC secror
characteristics:

Unitary air conditioning

1a) Emissions-based approach: Mabile air conditioners
annual substance sales * composite emission factor + bank of
substances * bank emission factor (default: 15%)

*New appliances

+ Appliances in use

» Manufacture emissions

Domestic refrigeration

+ Service emissions
1b) Mass balance approach: Commercial refrigeration + EOL emissions
annual substance sales - amount of substance filled into new
equipment

(1/3 in a mature market) + amount of substance in retiring Industrial refrigeration
equipment - amount of substance destroyed

Transport refrigeration
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System boundaries of a RAC sector MRV system

Emissions from refrigerant and

equipment production

o[~

Emissions from refrigerant and
equipment transport

direct emissions

indirect emissions

emissions from refrigerant and equipment
production, transport and recycling/destruction
are not covered under the RAC MRV system
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Emissions from
energy use of units
{emission factor
from electricity mix)

Emissions from =
refrigerant filling Emissions during
... in new systems unit mamtenance'._.-

Emissions during ‘
unit scrapping k

Emissions from equipment
recycling at waste facility and
from refrigerant destruction

Emissions from _functional unit”
providing air conditioning and
refrigeration

EIEMN giz



Short Survey

What data should be reported for a
complete RAC sector MRV system?

SIEFCII

.
PPPPPP EEMNE 91z



Data needs and proposed data flow in a RAC sector MRV system

Standardized products

¥ Stock of Commercial stand-alone units
| v

Refrigerators and freezers

Iﬁ Sales of

custom-made products

mmcams  Standardised products

+ + Refrigerated trucks
Via product database Via statistics Via operators or produced goods Cars
(in food production) Self contained units
I | (Single) Split AC

‘_

Custom-made products

Commercial condensing units,

Establish model parameters for calculating refrigerant emissions and the energy related Centralized supermarket systems

emission of the RAC sector per defined process:

lifetime, emission factors of refrigerant (first fill, use, end-of-life), grid emission factor, Industrial integral systems,
GWP val condensing units and centralized
values.. systems

Via country inventories, expert opinions, or default values (e.g. IPCC)

Refrigerated trucks

l Larger vehicles
. . . Ducted AC, Rooftop (packaged)
Calculate refrigerant emissions and emissions from energy use systems, Multi-split and variable
(possibly within an equipment stock model) refrigerant flow (VRF) systems,
AC
Chiller
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Data sources and proposed origin of a RAC sector MRV system

MEASURE & REPORT
What? Who? How?

® IMPORT, PRODUCTION, and EXPORT Ministry of Trade,
-'-_\‘_, of refrigerants (bulk and filled in Customs Authority,
systems) National Ozone Unit

Mandatory reporting obligations for all
relevant stakeholders

SALES of standardised, mass Ministry of Trade,
produced systems via a product Customs Authority,
database Trade Supervisory Authority

o STOCK of standardised, mass produced Statistics Authority and staff Defined responsibilities across authorities
wix systems via available statistics

Ministry of Industry, Env. Inspection
STOCK of custom-made products Authority, National Ozane Unit

Defined report structure with list of items
to be documented

Defined QUALITY ASSURANCE (QA) procedures

WASTE STREAMS of systems and National Ozone Unit, Collection centres,

destruction facilities Integrated data flows of

refrigerants

@ :JllLIfkil-CUNS_TM:IT ':ARJ:'ME}TERS National Ozone Unit with stakeholders
ifetime, emission factors

iz
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+ MP (refrigerant consumption)
+ UNFCCC (refrigerant emissions)




Content of the RAC MRV Handbook

1k 2. 3.

Background Blueprint design of a RAC MRV . _ .
System Putting MRV Systems into practice

1.1 The Growing Demand for Cooling

1.2 The Need for Reporting 2.1 Scope of the Blueprint
2.2 Components of the MRV System

3.1 Steps to Set Up an MRV System and
Guiding Questions

1.3 Scope of an MRV System 3.2 Decision Trees: Finding Your Way

1.4 Benefits of an MRV System 2.3 Quality Assurance and Quality Control Through the MRV Jungle
2.4 Good Practice in Data Collection for the
RAC Sector

1.5 International MRV Framework

References
Annex

.
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Short Survey:
Where do you see the biggest challenge

In setting up a RAC MRV system? Name one!

Data collection process
Quiality assurance
Harmonizing different reporting processes (UNFCCC, MP)

Cooperation with other ministries to exchange data

O SR

Political buy-in for supporting regulations, e.g. to make reporting

mandatory for manufacturers and importers

EERNE 9iz
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Contact

Irene Papst
Project Management & CO2 Emission Monitoring, Heat GmbH

Irene.Papst@heat-international.de

HI=AT

iz
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Interactive simulation: Inventory Data Collection & Gap-Analysis

What do | need to Where do |
estimate the stock get the data
of standardized from?
products?
2/s
Lara wants to estimate the stock of AC Irene will guide Lara
appliances in her country. through the process.

She’s not completely sure how to do
that and needs help!
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Available statistics

Number of
Households
*1000

Total Households

1-Person Households
2-Person Households
3-Person Households
4-Person Households

5-Person Households
6-Person Households or
Larger
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2010

1145,9

139,9
215
231,4
263,9
168

127,8

2011

1146,2

114
227,9
237,1
279,6
169,7

117,9

2012

1152,0
109,5
230,9
238,3
281,1
170,5

121,8

2013

1174,5
124,4
234,1
243,7
290,9
165,5

116

2014

1200,0
134,8
252,2
251,5
280,1
162,9

118,4

2015

1225,3
146
259,2
256,2
282,2
164

117,6

2016

1263,6
156,2
276,1
266,2
286,2
161,2

117,6

2017

1289,9
167,9
289,2

277
278,1
161,4

116,3

2018

1325,3
185,4
306,3
276,9
284,5
160,7

111,6

giz



Monthly Household Income from Work

(Excluding Employer CPF Contributions) 2010 2011 2012 2013 2014 2015 2016 2017 2018
Total 100 100 100 100 100 100 100 100 100
Households With No Working Person 10 9 9 9 10 10 11 12 12
Below $1,000 4 3 3 3 2 2 2 2 2
$1,000 - $1,999 8 8 7 7 7 7 6 6 6
$2,000 - $2,999 9 8 7 7 7 6 6 6 6
$3,000 - $3,999 9 8 8 7 7 7 6 6 6
$4,000 - $4,999 9 8 8 7 7 6 6 6 6
$5,000 - $5,999 8 8 7 7 7 7 7 6 6
$6,000 - $6,999 7 7 6 6 6 6 6 6 6
$7,000 - $7,999 6 6 6 6 6 6 6 6 5
$8,000 - $8,999 5 5 5 5 5 5 5 5 5
$9,000 - $9,999 4 4 4 5 5 4 4 4 4
$10,000 - $10,999 3 4 4 4 4 4 4 4 4
$11,000 - $11,999 3 3 3 3 3 4 4 3 4
$12,000 - $12,999 2 2 3 3 3 3 3 3 3
$13,000 - $13,999 2 2 2 2 2 3 3 3 3
$14,000 - $14,999 2 2 2 2 2 2 2 2 2
$15,000 - $17,499 3 4 4 4 4 4 5 5 5
$17,500 - $19,999 2 2 3 3 3 3 3 3 3
$20,000 & Over 6 7 8 8 9 10 10 11 11
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Assumptions

Monthly Income No. of split ACs
below $ 2000 0
$ 2000 - below $ 5000 1
$ 5000 - below $ 10000 2
$ 10000 - below $ 15000 3
0
$ 15000 and above (use other forms of AC)

giz
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Monthly Income No. of split ACs
) below $ 2000 0
Calculations $ 2000 - below $ 5000 1
$ 5000 - below $ 10000 2
$ 10000 - below $ 15000 3
$ 15000 and above 0 (use other forms of AC)
2010 2011 2012 2013 2014 2015 2016 2017 2018
Monthly Income share of households [%]
below $ 2000 22 20 19 19 19 19 19 20 20
$ 2000 - below $ 5000 27 24 23 21 21 19 18 18 18
$ 5000 - below $ 10000 30 30 28 29 29 28 28 27 26
$ 10000 - below $ 15000 12 13 14 14 14 16 16 115 16
$ 15000 and above 11 13 15 15 16 17 18 19 19

number of residential split ACs (total households * % income * No. of split ACs)

below $ 2000 0 0 0 0 0 0 0 0 0
$ 2000 - below $ 5000 309393 275088 264960 246645 252000 232807227448 232182 238554
$ 5000 - below $ 10000 687540 687720 645120 681210 696000 686168707616 696546 689156
$ 10000 - below $ 15000 412524 447018 483840 493290 504000 588144606528 580455 636144
$ 15000 and above 0 0 0 0 0 00 0 0

Total residential split ACs 1.409.457 1.409.826 1.393.920 1.421.145 1.452.000 1.507.1191.541.592 1.509.1831.563.854

.
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Further assumptions to derive indirect emissions

Indirect Emissions (from energy use)

Average cooling capacity [kKW] 3,5
EER [W/W] 3

Runtime [hrs/year] 730
grid emission factor [kg CO2/kWh] 0,8

Annual indirect emission per average unit [t CO2eq]

cooling capacity » grid emission factor
= * *
EER runtime 1000
0,681
Number of residential split ACs in use (2018) 1,563,654
Residential split AC annual indirect emission
[kt CO2eq] (2018) 1066
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Further assumptions to derive direct emissions

Direct Emissions (from refrigerant use)
Initial refrigerant charge [kg]

Common refrigerant

Refrigerant GWP

Annual service emission factor

Annual direct emission per average unit [t CO2eq]

_ initial charge
- 1000

Number of residential split ACs in use (2018)

Residential split AC annual direct emission
[kt CO2eq] (2018)

Residential split AC annual indirect emission
[kt CO2eq] (2018)

Total annual emission from residential split ACs
[kt CO2eq] (2018)
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* service emission factor x GWP

0,7
R410A
2087
15%

0,219

1,563,654

343

1066

1408

giz



Short Survey:
Which components of a RAC MRV would you like

to look at In more detail in our next sessions?

1.
2.
3.
4.
5.

Sales of standardized products — Product registration systems

Stock of standardized products — Exploiting statistics

Stock of custom-made products — Developing Equipment Operators® Database

Waste-stream of systems and refrigerants — Estimating amounts via the equipment stock model

Quasi-Constant Parameters — Defining country specific values

EERNE 9iz
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