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Outline

o General and cross-cutting issues
• 2019 Refinement Categories and Biogenic component in IPPU

• Fuel Manager

• F-gases Manager and F-blends Manager [will be presented separately]

o 2.A.1 Cement Production 
• IPCC Guidelines – Tier 1, 2 and 3 – CO2

• The worksheets in the IPCC Inventory Software

• Dummy data exercise – Tier 1, 2 and 3 and Capture – CO2

o 2.C.1 Iron and Steel Production 
• IPCC Guidelines – Iron and Steel Production – Tier 1 and 2/3  for CO2

• IPCC Guidelines – Coke Production – Tiers and Reporting 

• The worksheets in the IPCC Inventory Software

• Dummy data exercise – Iron and Steel Production – Tier 1 and 2/3  for CO2

• Dummy data exercise – Coke Production – Tier 1 for CO2 and CH4

o 2.B.8 Petrochemical and Carbon Black
• Demonstration of data input for 2.B.8.b Ethylene Production



Outline (Cont.)

o 2.F.1 Refrigeration and Air Conditioning

• F-gases/ blends and the F-gases Manager

• Refrigeration and Air Conditioning – Tier 1

• Refrigeration and Air Conditioning – Tier 2



Introduction

o The IPCC Inventory Software implements the 2006 IPCC Guidelines

o There are elements of the 2019 Refinement to meet the UNFCCC 

reporting requirements



IPPU



IPPU

• 2019 Refinement Categories

• Biogenic Component in IPPU 



oTo meet the UNFCCC reporting requirements, two new categories from the 2019
Refinement were introduced in the IPCC Inventory Software and they moved the
numbering of categories in Chemical and Metal Industries (2.B and 2.C)

2019 Refinement categories

2006 IPCC 2019 IPCC UNFCCC

2.B.10 Other 2.B.10 Hydrogen Production 2.B.10.a.  Hydrogen production

2.B.11 Other 2.B.10.b.  Other 

2.C.7 Other 2.C.7 Rare Earths Production 2.C.7.a.  Rare earths production

2.C.8 Other 2.C.7.b.  Other



oBiogenic component is not included in the national total. There are few instances in the 
IPPU sector, where the biogenic/biomass input can be used.

oThe following categories contain Biogenic input:
• 2.B.1 Ammonia Production
• 2.B.5 Carbide Production
• 2.B.6 Titanium Dioxide Production
• 2.B.8 Petrochemical and Carbon Black Production
• 2.B.10 Hydrogen Production
• 2.C.1 Iron and Steel Production
• 2.C.2 Ferroalloys Production
• 2.C.5 Lead Production
• 2.C.6 Zinc Production 
• 2.H.3 Other

Biogenic



Cross-cutting issues – IPPU/Energy

Fuel Manager



o Some IPPU worksheets (e.g., Iron and Steel Production) use data from the Fuel Manager, which 

contains default and country specific data on fuels – NCV and Carbon Content

o Energy experts are supposed to populate Fuel Manager, but IPPU experts may need to check and 

correct or input a specific fuel information

Fuel Manager (1)

Administrate 

                             Energy  

                                                 Fuel Manager



o The Fuel Manager contains data 

on carbon content and calorific 

value for each fuel. 

o All IPCC default fuels are listed 

in. In addition, users can enter 

user-specific fuels together with 

relevant data required by the 

Fuel Manager (carbon content 

and calorific value).

Fuel Manager (2) 

Default  IPCC fuels 

(embedded - in grey) and 

Country-specific fuels

(manual input  - in white)



Examples of Data Input

o Cement Production (2.A.1)

o Iron and Steel (2.C.1)

o Petrochemical (2.B.8)

o Refrigeration and Air Conditioning (2.F.1)



Examples of Data Input

Cement Production

(2.A.1)



2.A.1: Cement Production

Calcination: CaCO3 +(Heat) = CaO+CO2 (IPPU)

Combustion: Coal/Gas+O2=CO2 +(Heat) (Energy)

Image: adapted from DCMAC: http://www.dscrusher.com/solutions/production-line/sand-cement-cogeneration-production-line.html (as of March 1 , 2015) 

http://www.dscrusher.com/solutions/production-line/sand-cement-cogeneration-production-line.html


2.A.1 Cement Production - Tiers

o 2006 IPCC Guidelines provide three Tiers for Cement Production

• Tier 1 (based on cement production data)

•  Tier 2 (based on clinker production data)

•  Tier 3 (based on carbonates input data)



2.A.1 Cement Production

Tier 1



Tier 1



Cement Production – Tier 1

CO2 Emissions = [ ∑ (Mcement,i x Cclinker fraction,i) – Im + Ex ] x EFClinker

AD – Cement type i AD – Import/Export 

of Clinker

Clinker Fraction in 

Cement type i
Clinker EF

Tier 1 Defaults
✓If cement production cannot be disaggregated by cement type, it is 

suspected that significant amounts of blended and/or masonry 
cements are being produced, and it is acceptable within good 
practice to assume an overall clinker fraction of 75%

✓If cement production is known to be essentially all portland cement, 
then it is good practice to use a default value of 95% clinker

Default EFClc = 0.52 
tonnes CO2/tonne clinker                                              

(corrected for cement kiln dust (CKD))



Tier 1 Emission Factor

o In Tier 1, it is good practice to assume the following:

• default CaO content for clinker is 65% (1 tonne of clinker contains 0.65 tonne CaO) 

• CaCO3 is 56.03 percent CaO and 43.97 percent CO2 by weight (stoichiometry)

• 2% correction factor for cement kiln dust (CKD) not recycled into the kiln

o The amount of CaCO3 needed to yield 0.65 tonne CaO is: 

CaCO3 = 0.65 / 0.5603 = 1.1601 tonne

o The amount of CO2 released by calcining this CaCO3 is:

CO2 = 1.1601 x 0.4397 = 0.5101 tonne  

o Assuming a correction addition of 2 % CKD, the default EF is:

EFcl = 0.5101 x 1.02 = 0.52 tonne CO2 / tonne clinker

Calcium Carbonate

Ca CO3

Clinker 

CaO – 65%

CO2
CO2

43.97

CaO
56.03

CaCO3 = CaO∙CO2 

Ca 40 + C 12 + O 16x3

= 100.0869

1.1601 tonne CaCO3 = 1 tonne of Clinker

                                              (with 0.65 tonne CaO)

1.1601 tonne CaCO3 = 1 tonne of Clinker 

                                  (with 0.5101 tonne of CO2)                                              



✓ Now let’s see how it is realized in the Software



Cement Production – Tier 1

CO2 Emissions = [ ∑ (Mcement,i x Cclinker fraction,i) – Im + Ex ] x EFClinker

Cement Production (2/2)Cement Production (1/2)

The Software breaks the Equation 2.1 into two worksheets: 

i. Cement Production (1/2) 

ii. Cement Production (2/2)



Cement Production – Tier 1 (1/2)

Subdivisions

(drop-down [Unspecified] or 

manual input [User-defined] )

Default or User-defined type 

of cement 

(drop-down and manual input)

Amount of Cement 

of each type

(manual input of AD)

Default or User-defined 

Clinker Fraction 

(drop-down or manual input)

Calculated Amount 

of Clinker



Cement Production – Tier 1

Calculated 

Amount of 

Clinker

(Will automatically 

be transferred into 

the second 

worksheet)



Cement Production – Tier 1 (2/2)

Emission Factor – 

Two Options: 

Calculated or Specified

(drop-down)

Import and Export of Clinker

(manual input)

When Specified – 

Default Factor 0.51

(in drop-down)



Cement Production – Tier 1 (2/2)

When Calculated – Click here

(a pop-up table will appear)

Default Factor 65% 

for CaO in Clinker

(drop-down)



Cement Production – Tier 1 (2/2)

Click Save

(the calculated 

EF will 

automatically 

be transferred 

into the main 

worksheet)



Cement Production – Tier 1 (2/2)

Default Factor for CKD 

– 1.02 or 2%

(in drop-down) Calculated Amount of 

CO2 Emissions

(in tonnes and Gg)



2.A.1 Cement Production

Tier 2



Tier 2 – Clinker AD



Tier 2 – Specific EF for Clinker



Tier 2 – Specific Correction Factor 
for CKD



✓ …in the Software



Cement Production – Tier 2 

Subdivisions

(drop-down [Unspecified] or 

manual input [User-defined] )

User-defined type 

of clinker or name 

of a plant

(manual input)

Amount of Clinker 

produced

(manual input of AD)

Emission Factor – 

Two Options: 

Calculated or Specified

(when Specified - manual 

input; when Calculated – 

a pop-up table)

Results

CKD Correction 

Factor

(manual input or 

calculated – a pop-

up table)



Tier 2 – Calculated EF for clinker

When Calculated – Click here

(a pop-up table will appear)

Enter 

Specific 

parameters

(manual 

input)

Click Save

(calculated 

EF will 

automatically 

be transferred 

into the main 

worksheet)



Tier 2 – Calculated Correction 
Factor for CKD

For Calculation of CKD Correction 

factor - Click here

(a pop-up table will appear)

Enter Specific 

parameters

(manual input)



2.A.1 Cement Production

Tier 3



Tier 3 – Carbonates Input



Cement Production – Tier 3

The Software breaks the Equation 2.3 into four worksheets:

i) Emissions from Carbonates

ii) Emissions from uncalcined CKD not recycled into the kiln

iii) Emissions from carbon-bearing materials

iv) CO2 Emissions Summary (Total)



Cement Production – Tier 3 (1/4) 

Subdivision

(Tier 3 – facility-level 

(manual input))

Default or User-defined type of Carbonate

(drop-down and manual input)

Amount of Carbonate 

Consumed

(manual input of AD)

Default or User-defined 

Emission Factor (default 

from table or manual input)

Calcination Factor

(default – 1 or 

manual input)



Cement Production – Tier 3 (2/4) 

Amount of CKD not 

recycled to kiln

(manual input of AD)

Default or User-defined 

Carbonate Fraction in CKD

(default – 1 or manual input)

Calcination Factor

(default – 1 or 

manual input)

Carbonate EF

(default or 

manual input)



Cement Production – Tier 3 (3/4) 

Amount of raw material

(manual input of AD)

User-defined 

Carbon Fraction

(manual input)

User-defined 

Emission Factor

(manual input)

Name of raw material 

(non-fuel carbon-bearing material)

(manual input)



Cement Production – Tier 3 (4/4) 



2.A.1 Cement Production

CO2 Capture



2A1 Cement Production

o Should CO2 capture technology be installed and used at a plant, it is good practice to deduct the CO2 
captured in a higher tier emissions calculation. 

o The default assumption is that there is no CO2 capture and storage (CCS) taking place. 
o Any methodology taking into account CO2 capture should consider that CO2 emissions captured in 

the process may be both combustion and process-related. In cases where combustion and process 
emissions are to be reported separately, e.g. for cement production, inventory compilers should 
ensure that the same quantities of CO2 are not double counted. In these cases, the total amount of 
CO2 captured should preferably be reported in the corresponding energy combustion and IPPU 
source categories in proportion to the amounts of CO2 generated in these source categories.



✓ Now let’s do Exercises with Dummy data



2.A.1 Cement Production

Tier 1



Dummy Data – Tier 1

o There are two cement production companies in Country X (Company A and Company B). 

• Company A produced 2,534 kt of cement in 2015 and 3,112 kt in 2022.

✓Cement is a product mix, so called ‘30/70’ (30% portland cement and 70% blended cement) and 20% 

additives 

• Company B produced 1,204kt of cement in 2015 and 4,205 kt in 2022. 

✓Detailed information on cement type was not reported, but it is supposed that significant amounts of 

blended and/or masonry cements were produced in addition to portland cement (i.e. blended/masonry 

was much).

• Company B exported 45 kt of clinker in 2015 and 67 kt in 2022 (there is no import) 



Dummy Data – Tier 1

oEstimate CO2 emissions from 
cement production in Country X in 
2015 and 2022. 

• As regards clinker fraction to be used 
in the calculation, see Table 2.2 from 
the 2006 IPCC Guidelines



2.A.1 Cement Production

Tier 2



2.A.1 Tier 2 – Clinker AD

oCompany CementCarbo reports data based on clinker production. It produced 534 kt of 

clinker in 2015 and 612 kt in 2022.

oFor estimation of CO2 EF from clinker, use the default CaO content in clinker – 65%.

oFor the data concerning the correction factor for cement kiln dust (CKD), see the table 

below (plant-specific data). 

Parameter 2015 2022
Weight of CKD not recycled to the kiln (Md), tonne 65,230.0 74,940.0

Weight of clinker produced (Mcl), tonne 534,000.0 612000.0

Fraction of original carbonate in the CKD before calcination (Cd), fraction 1 1

Fraction calcination of the original carbonate in the CKD (Fd), fraction 1 1

Emission factor for the carbonate (EFc), tonne CO2/ tonne carbonate 0.43971 0.43971

Emission factor for clinker uncorrected for CKD (EFcl), tonne CO2/ tonne clinker 0.51044 0.51044



2.A.1 Cement Production

Tier 3



2.A.1 Tier 3 – Carbonates Input

oCompany CementPro reports data based on the amount of carbonates consumed in 

cement production process:

i. Carbonates used: amount of limestone (calcite - CaCO3) used – 12,45 kt in 2015 and 

10.05 kt in 2022, calcination fraction achieved is assumed to be 100%

ii. Correction for uncalcined CKD: the amount of CKD not recycled to the kiln – 0.57 kt 

in 2015 and 0.51 kt in 2022, the weight fraction of original carbonate in the CKD not 

recycled to the kiln is assumed to be 100%, the calcination fraction is 0.99, the EF for 

Calcite is 0.43971 tonne CO2/ tonne carbonate.

iii. Additional carbon-bearing non-fuel materials – Kerogen: the amount of kerogen 

used – 1,05 kt in 2015 and 0.5 kt in 2022, carbon content – 77%, the EF – 3.67 tonne 

CO2/ tonne of carbon.



2.A.1 Cement Production

CO2 Capture



2A1 – CO2 Capture

oCompany X captured at the cement plant 200kt of CO2 for the subsequent geological 

storage and 25kt of CO2 for use (for re-conversion to carbonates, for production of 

methanol, etc.) in 2015. For 2022, the amounts are the same.



Examples of Data Input

Iron and Steel 

(2.C.1)



Iron and Steel Production

(coke as reductant and as fuel)

         + Iron Ore = Iron + CO2 (Reduction)

Coke 

        + Oxygen = CO2 + (Heat) (Combustion)

(to be reported in IPPU)

Image: adapted from MetalPass http://www.metalpass.com/metaldoc/paper.aspx?docID=251 (as of March 1 , 2015) 

Coke Production 

(on-site and off-site): 

Coal + (Heat) = Coke + CO2

(to be reported in Energy)

2C1: Iron and Steel Production

http://www.metalpass.com/metaldoc/paper.aspx?docID=251


2.C.1 Iron and Steel Production - Tiers

o 2006 IPCC Guidelines provide three Tiers for CO2

• Tier 1 (EF approach)

•  Tier 2 (mass-balance approach using specific carbon content data)

•  Tier 3 (mass-balance approach with plant-specific data)

o 2006 IPCC Guidelines provide two Tiers for CH4

• Tier 1 (default EFs)

• Tier 3 (plant-specific data)



1.A.1.c Coke Production - Tiers

o 2006 IPCC Guidelines: Tier 1 – AD x EF

o 2019 Refinement: Tier 1a – AD x EF 

                                    Tier 1b – simplified carbon balance of carbon content of coking coal                

                                                    minus coke

o Tier 2 method for estimating CO2 emissions is a mass-balance approach based on 
carbon content of all input and output materials. Tier 3 uses plant specific data.

o Tier 2 method is not applicable to estimating CH4 emissions (it is a mass-balance for all 
Carbon and subsequent CO2)

N.B.  Emissions from Coke Production should be reported in Energy Sector (in 
category 1.A.1.c Manufacture of Solid Fuels (not 2.C.1 !!!))

✓When preparing the JSON file for interoperability, these AD and emissions are automatically 
reported in Energy sector



Tier 1

Equations 4.4-4.8

CO2 Emissions = Σ(ADi x EFi)

ADi - quantity of material i produced, 

tonne

EFi - emission factor for production of 

material i, tonne CO2/tonne 

material i produced



Tier 1 – Default EFs



✓ …in the Software



Iron and Steel – Tier 1  

Default or User-Defined 

Type of Process

(drop-down and manual 

input)

Amount of Material 

Produced

(manual input of AD)

Default or User-defined 

Emission Factor (default 

from table or manual input)



2.C.1 Iron and Steel Production

Tier 2/3



2.C.1 Iron and Steel Production

Tier 2 is a mass-balance approach. It is appropriate when the inventory compiler has access to 

national data on the use of process materials for iron and steel production, sinter production, 

pellet production, and direct reduced iron production.

Tier 3 uses plant specific data.

✓Mass-balance of Input and Output materials multiplied by 

Carbon Content. The difference is CO2 emissions.



o Biogenic component 

• Some input materials may be of a biogenic origin. Emissions from 
biogenic component is not included in the national total. 

• In Iron and Steel Production biochar/charcoal can be used instead of 
coal or coke.

2.C.1 Iron and Steel Production



Iron and Steel – Tier 2/3 (#1)  

Input Materials: 

Amount and Carbon Content

(manual input and drop-down 

for defaults)

Pop-up Table 

Coke, Coal, Limestone,

Coke oven by-products 



Iron and Steel – Tier 2/3 (#2)

Pop-up Table 

Input Materials: 

Amount and Carbon Content

(manual input and drop-down 

for defaults)

Dolomite, Electrodes,

COG, Other



Iron and Steel – Tier 2 (#3)  

Drop-down menu 

for Carbon Content 

(either from Fuel 

Manager or Specified 

– manual input)

Output Materials: 

Amount and Carbon Content

(manual input and drop-down 

for defaults)

Steel, Iron, BFG

Results



✓ Now let’s do Exercises with Dummy data



2.C.1 Iron and Steel Production

Tier 1



Dummy Data – Tier 1

o There are two steel-making plants. 
They use two main steel-making 
processes: 

i) Basic oxygen furnace (BOF), where 
612kt of steel was produced in 2015 
and 720 kt in 2022

ii) Open hearth furnace (OHF), where 
425kt of steel was produced in 2015 
and 312 kt in 2022. 

Also, 182kt of sinter was produced 
in 2015 and 199 kt in 2022.

o Estimate CO2 emissions from Iron and 
Steel Production in 2015 and 2022 (as 
regards emission factors to be used in 
the calculation, see Table 4.1 of the 2006 
IPCC Guidelines).



2.C.1 Iron and Steel Production

Tier 2/3



Dummy Data – Tier 2/3 

o Assume user applies all IPCC default carbon 
contents, see Table 4.3 of the 2006 IPCC 
Guidelines

o Estimate CO2 emissions from Iron and Steel 
Production

o Also, let’s tick the biogenic component and see 
the different results

Input 

materials

2015 2022 Output 

Materials

2015 2022

Coke 360 000 450 000 Steel 1 020 000 1 275 000

Coal 160 000 200 000 Iron 980 000 1 225 000

Limestone 75 000 94 000 BFG 5 500 GJ 6 875 GJ

Dolomite 1 000 1 250 All values are in tonnes, except 

BFG in GJNatural Gas 2 200 2 750

COG 11 000 13 750

o Company ZZZ reports the following input and 
output materials (in tonnes) in 2015 and 2022:



2.C.1 Iron and Steel Production

Coke Production – Tier 1

(to be reported in Energy – 1.A.1.c)



Dummy Data – Tier 1

oRegion North produced 45 kt of 
coke and Region South produced 
1.2 kt of coke in 2015. In 2022 – 61 
kt and 1.9 kt respectively.

oEstimate CO2 and CH4 emissions 
from Coke Production. As regards 
emission factors to be used in the 
calculation, see the Tables 4.1 and 
4.2 from the 2006 IPCC Guidelines.

oTrack CO2 and CH4 emissions from 
Coke Production in Reporting 
tables !

Tier 1 default CO2 emission factor

Tier 1 default CH4 emission factor



Demonstration

2.B.8 Petrochemical and Carbon Black 
Production

(Example of Data Input for 

2.B.8.b Ethylene)



2.B.8 Petrochemical Industry – Tier 1

Tier 1 default CO2 EF for Ethylene

Tier 1 default Geographic Adjustment Factor for Ethylene

Emission Factor Approach:   AD x EF



2.B.8 Petrochemical Industry – Tier 2

o Mass-balance Approach based on 
carbon content of:

• Primary and Secondary Feedstock

• Primary and Secondary Products

o The difference is CO2 Emissions



✓ …in the Software



2.B.8.b Ethylene Production – Data 
Input – Tier 1/2

Data Input in the 

Pop-Up Table

(Except Tier 1 – 

Specified)

Let’s Consider 4 cases:

i) Tier 1 – Specified

ii) Tier 1 – From Feedstock

iii) Tier 2 – Specified

iv) Tier 2 – From Feedstock



Case #1: Tier 1 – Specified (input)

Amount of

 Ethylene Produced

(manual input)



Case #2: Tier 1 – From feedstock

Data Input in the 

Pop-Up Table



Case #3: Tier 2 – Specified (#1)

Amount of

 Ethylene Produced

(manual input)

Amount of 

Feedstock and 

Secondary Products

(in the pop-up table)

✓ …when click on the icon         (see the next slide)



Case #3: Tier 2 – Specified (#2)

Amount of

 Feedstock

(manual input)

For Secondary 

Products

(the expandable table,

click on [+] )

Secondary Products

(drop-down for defaults 

and manual input)



Case #4: Tier 2 – From feedstock (#1)

Data Input in the 

Pop-Up Table

For Secondary 

Products

(the expandable 

table)

✓  …when click on [+] 

(see the next slide)



Case #4: Tier 2 – From feedstock (#2)
Type of  Feedstock

(drop-down for defaults and manual input)

Secondary Products

(drop-down for defaults 

and manual input)

Amount of Feedstock

(manual input of AD)

Carbon Content of Feedstock

(drop-down for defaults and manual input)

Amount of 

Ethylene 

produced

Primary 

Production 

Factor

(manual input)

Secondary Production Factor

(drop-down for defaults and 

manual input)

Carbon Content of 

Secondary Products

(drop-down for defaults 

and manual input)

Amount of Secondary Product

(Calculated – Feedstock by 

Secondary Production factor, 

Specified - manual input)

Carbon  in 

Secondary 

Products



2.B.8.b: Tier 1 – EFs and Results

Geographic 

Adjustment Factor

(drop-down for 

defaults and manual 

input)

CO2 EF for Ethylene

(Specified – manual input; 

From feedstock – a pop-up table)

Default EF (and manual input)



2B8b: Tier 2 – EFs and Results

Carbon Content for Ethylene

(drop-down for defaults and manual input)

Results – CO2 Emissions 

from Ethylene Production

(mass-balance approach

based on carbon content)



Refrigeration and Air Conditioning

 (2.F.1)



Theory and exercises for:

1. F-gases/ blends and the F-gases Manager

2. Refrigeration and Air Conditioning – Tier 1

3. Refrigeration and Air Conditioning – Tier 2

Outline



1. F-gases/ blends and the F-

gases Manager



IPPU

All categories where 

F-gases may be 

produced or 

consumed- 

Learn how to 

populate the F-gases 

Manager 

Presentation 

focuses on entering 

data for 

Refrigeration and 

Air Conditioning



F-gases and Blends

Most common highlighted in 2006 IPCC 

Guidelines



F-gases and Blends

Complete list in AR5

• Software calculates emissions from all F-

gases in the AR5.

• For interoperability:

• If the F-gas appears in CRT 2(II): the 

corresponding gas maps to that gas in 

background and sectoral tables. 

• If the F-gas does not appear in CRT 2(II): 

the corresponding gas maps to the 

“Unspecified mix”, as shown in the 

table.



F-gases for UNFCCC Reporting

Specific 

HFCs

Unspecified 

Mix of  

HFCs

Unspecified 

Mix of  

HFCs and 

PFCs



Confirm CO2 Equivalents Used

• User may view list of F-gases 

and CO2 equivalents used in 

the Software.

• F-gases and blends may be 

added, if needed, through the 

F-gases Manager.

• For interoperability: confirm  

Software shows Type = AR5 

GWPs in the  Administrate tab 

(is set by default in latest 

versions of Software, unless 

changed by user).



F-gases Manager

• Purpose of F-gases Manager: 

• Identify all F-gases consumed (including imported) and/or produced/emitted in the country.

• Customize Software so limited to F-gases relevant for the user.

• Designate specific gas/category confidential, if applicable, for UNFCCC reporting.

• Ultimately to minimize double counting. 

• F-gases Manager to be set up for individual F-gas species and blends

• 2-step process

• List F-gases /blends relevant at country level– done through main Administrate tab, then

• Identify those relevant for individual IPCC category – done at worksheet level.



F-gases Manager – Country level

Chemicals

Blends

1. Check /uncheck boxes for F- gases:

✓ Produced

✓ Imported 

✓ Exported

✓ Emitted as Fugitive 

2. Check /uncheck boxes for blends:

Preferable to do inventory calculations based on individual 

F-gas species and not blends. The Software can 

accommodate blends, but user should ensure there is no 

double counting with F-gas species.



F-gases Manager – Country level

Chemicals

1. User may add country-specific F-gases / Blends -  using row with [ * ].

2. For blends, information on the composition must also be added.

Blends 



✓ Now let’s do exercise with dummy data



Exercise: Customize F-gases Manager 

• Country imports F-gases, and the blend 
R410A. 

• No production/export of F-gases.

• List includes all F-gases/blends emitted 
in any year of time series.

• The following information is known 
about the use of the different 
gases/blends in different applications. 

• Exercise: Please set up the F-gases 
Manager at the national level for this 
scenario.

F-gases 
Consumed Electronics

Refrigeration 
and Air 

Conditioning
Fire 

protection Aerosols
Soundproof 

windows

HFC-23 X X
HFC-32 X
HFC-125 X
HFC-134a X X
HFC-143a X
HFC-152a X
HFC-227ea X X

CF4 X
C2F6 X
c-C4F8 X
SF6 X X
NF3 X

R410A X

HFCs

PFCs

Blends



The user has customized the Software for all F-gases /blends relevant in the country. 

The user must then identify the gases relevant for Refrigeration and Air Conditioning, 
but first, let’s learn more about the category:

2.F.1 Refrigeration and Air 
Conditioning (RAC)



Bank

Production of 

F-Gas

Export of F-Gas

Export of F-Gas

In Equipment

Import of F-Gas

Import of F-Gas 

in Equipment

F-gas Emissions

(amount?)

Bank = amount of F-gases 

contained in equipment in 

use. 

Want to know the flow of 

chemicals into and out of 

the bank.



2.F.1:  Tiers

o  For Refrigeration and Air Conditioning (2.F.1) the 2006 IPCC Guidelines provide the following Tiers:

• Tier 1 (default hybrid approach based on a historic development of the bank)

• Estimates emissions at the application level (i.e. emissions calculated for all RAC, except mobile 

air conditioning combined (category 2.F.1.a)), and mobile air conditioning (category 2.F.1.b).

• Tier 2 requires separate data for 6 RAC sub-applications (commercial, domestic, industrial, transport, 

stationary air conditioning and mobile air conditioning)

•  Tier 2a (EF approach).

• Tier 2b (mass-balance approach).



2.F.1:  Deciding Among Tiers 

Tier 2a minimum data requirements

Notes: 

- Additional parameters required, but there are defaults. Generally, if destruction is not known, assume 0

- Table 7.9 of Vol. 3 Chpt 7, contains defaults for charge/ equipment

Tier 1 Tier 2a Tier 2b

Consumption by sub-application (e.g. domestic refrigeration versus commercial 

refrigeration)

X X

Year of introduction of chemical X X X

Domestic production of chemical in current year X X X

Imports of chemical in current year (bulk and in equipment) X (total) X X

Exports of chemical in current year (bulk and in new equipment) X (total) X X

Growth rate in new equipment sales X

Destroyed in current year X X X

Exported in used equipment for subsequent year X X

Amount added to /withdrawn from stockpile (if any) X

Amount used to fill new equipment factory charged/not factory charged  X



F-gases Consumption Quality 
Check

• Important not to double count consumption.

• A QC check to ensure consistency of F-gases available versus consumption to mitigate double counting.

• Function to be incorporated into Software in future.

Step 1: 
Estimate national consumption 

per gas/per year

Step 2: 
Allocate to end use 

applications

Step 3: Compare top-down 
estimates of consumption per 

gas/category/year with bottom-
up consumption estimates 

input into Software



F-gases Consumption Quality Check

Step 1: 

Estimate national 

consumption per 

gas/per year

Step 2: 

Allocate to 

end use 

applications

Step 3: 

Compare top- 

down (Step 2) 

with bottom-up 

(worksheets)

A B C D

Top down Bottom up Comparison

Chemical #1

ESTIMATED ALLOCATION - Step 2

Total  of each F-gas Consumed  in Tier 
1 and Tier 2 worksheets  
(e.g. IPCC 2.F.1.a <F-gas emissions> <gas = 
BH2><year= current inventory year> <Value in 
column D> PLUS IPCC 2.F.1.a <F-gas emissions -
Tier 2a> <Subapplication = all> <gas = BH2><year= 
current inventory year> Value in column H/1,000 
PLUS IPCC 2.F.1.a <F-gas emissions -Tier 2b> 
<Subapplication = all> <gas = BH2><year= current 
inventory year>Value in column G/1,000)

Column C-B

Check for refrigeration and air conditioning

✓ Category by category comparison

✓ Can the user explain differences 

between total national 

consumption and the sum of data 

entered in worksheets? 



2.F.1 Refrigeration and Air Conditioning

Tier 1



o The Tier 1 method back-calculates the development of a bank of a refrigerant from the current reporting 
year to the year of its introduction. 

o Enables estimation of actual emissions, even if there are no historic data available. 

o Minimum data requirements /assumptions needed: 

• Year of introduction of chemical
• Domestic production of chemical in current year
• Imports of chemical in current year 
• Exports of chemical in current year 
• Growth rate of sales of equipment that uses the chemical

o Defaults available for other parameters.

2.F.1: Tier 1



2.F.1: Tier 1

Chemicals’ Data tab: 

✓ Add relevant F-gases for IPCC category

✓ Add subdivisions, if applicable

✓ Add parameters 

For Tier 1 RAC, access to the 

category-level F-gases Manager 

through Chemicals’ Data tab



2.F.1: Tier 1

1. Enter 

subdivision(s) for 

country – may be 

single national or 

multiple.



2.F.1: Tier 1

2. Select gases consumed 

(including imported) and/or 

exported in the IPCC 

category level F-gases 

Manager.

3. If gas not available 

for selection, must 

first be selected in 

national level F-gases 

Manager.

4. For interoperability: 

user may indicate if the 

gas in this category is 

confidential- all confidential 

emissions will be reported, 

in tCO2 eq  in 2.H.3 as 

unspecified mix of HFCs 

and PFCs.



2.F.1: Tier 1

Then, for each combination of subdivision and gas/blend, enter parameters:

Default is 15 years

Default is 15%

Generally, where information is not 

available for a GHG Inventory, 

destruction is assumed to be 0

Source: Figure 7.7 of volume 3, chpt 7 of the 2006 

IPCC Guidelines



2.F.1: Tier 1

Then, the user enters consumption data for each gas/blend

Column E = Total Emissions

Columns K, L, M calculated AD 

for interoperability. 

Consumption data entered for 

each gas, must know at least 

current year (but should add all 

known years). Consumption for 

unknown years extrapolated  

back based on equipment 

growth rate.

Green cells automatically 

calculated based on 

parameters entered.



✓ Now let’s do exercise with dummy data



Exercise: Estimate 2.F.1.using Tier 1 Method

Exercise #1a:  Set up the IPCC category level F-gases 
Manager

Recall earlier dataset and the F-gases consumed for 
RAC. The user should populate the IPCC category level 
F-gases Manager for 2.F.1.a. 

• Note that this is a category level Manager, so gases                         
entered will be available for all subdivisions and Tier 2 
calculations also.

Indicate that HFC-152a is confidential.

In Exercise #1b the users will input all data for each 
gas/subdivision to estimate emissions.

F-gases 
Consumed Electronics

Refrigeration 
and Air 

Conditioning
Fire 

protection Aerosols
Soundproof 

windows

HFC-23 X X
HFC-32 X
HFC-125 X
HFC-134a X X
HFC-143a X
HFC-152a X
HFC-227ea X X

CF4 X
C2F6 X
c-C4F8 X
SF6 X X
NF3 X

R410A X

HFCs

PFCs

Blends



Exercise: Estimate 2.F.1.using Tier 1 Method

Exercise 1b: Estimate emissions, in tonnes, for 2015 and 
2022 for category 2.F.1.a, using the following 
data/assumptions:

• The country does not have any subdivisions.

• All gases/blends, except HFC-125, were introduced in 
2000, HFC-125 introduced in 1995.

• Imported quantities for 2015 and 2022 are as shown.

• Equipment growth rate is 3.0%.

• No information is available on F-gas destruction at the end 
of life.

• IPCC defaults used for lifetime and EF from installed base.

Hint! First enter the information for each 
chemical in Chemical’s Data, then add the 
imports



2.F.1: Preview 
Interoperability with UNFCCC ETF 
Reporting Tool for Tier 1

Column 

L

“Average annual” is 

average of column M 

this year and last 

year

Column 

R
“IE” 

tier 1

Column I

Column 

G

Column 

F

Note for interoperability: 

For Tier 1, all  maps to commercial 

refrigeration (see “IE” for domestic 

refrigeration)

Note inclusion of all gases added in 

Software.

See “C” for AD of HFC-152a and “IE” 

for emissions?  



2.F.1 Refrigeration and Air 
Conditioning

Tier 2



2.F.1:  Steps to estimating emissions 
following Tier 2 method

First, set up parameters 

(subdivisions, defaults EFs, 

gases, indicate whether Tier 2a 

or Tier 2b used)

Pending selections in “F-gas 

Parameters-Tier 2” one or 

both worksheets will populate.



2.F.1:  F-Gas Parameters – Tier 2

1. Select F-Gases 

Manager to set up 

category level F-

gases Manager.

3. Select 

species/blends 

relevant for 2.F.1.

2. In pop-up box, 

select [+] to open 

drop-downs for 

gas/blend.

4. If gas not 

available for 

selection, must first 

be selected in 

national level F-

gases Manager.



2.F.1:  Steps to estimating emissions 
following Tier 2 method

5. Enter subdivision(s) for 

country – may be single 

national or multiple. Add 

subdivisions by directly 

typing in row.

6. Select sub-

applications.

Note for interoperability:

It is best to select from pre-

defined list and not alter. Any 

user-specific sub-applications will 

be reported together under 

Stationary Air Conditioning in CRT



2.F.1:  Steps to estimating emissions 
following Tier 2 method

7. For each sub-

application, select Tier 

used. 

Default parameters / EFs 

here must be filled before 

estimating emissions.

Each Tier has different 

data requirements.

8. For interoperability: user may indicate if the gas 

in this category is confidential- all confidential 

emissions will be reported, in tCO2 eq  in 2.H.3 as 

unspecified mix of HFCs and PFCs.



2.F.1 Refrigeration and Air 
Conditioning

Tier 2a



2.F.1:  Tier 2a

o Tier 2a (Emission Factor Approach):

HFC market for new 

equipment and 

servicing * EF for 

container 

management

HFC charged into 

new equipment * EF 

for losses during 

charging

HFC banked in 

existing systems * EF 

from annual leakage 

during use/servicing

Initial HFC charged in 

new equipment * 

residual charge (% of 

initial at end of life) * 

(1 – recovery 

efficiency at disposal)



2.F.1:  Tier 2a

The Tier 2a worksheet will be blank until all EFs and Parameters are added in worksheet F-gas Parameters – Tier 2



2.F.1:  Tier 2a – EF

Default parameters and EFs can be found in:

o Worksheet: F-Gas Parameters- Tier 2

o Table 7.9 of the 2006 IPCC Guidelines

o EF for container management between 2-10% (see equation 7.11)

Source: 2006 IPCC Guidelines 

https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_7_Ch7_ODS_Substitutes.pdf#page=52


2.F.1:  Tier 2a - AD

White cells = data input

Green cells = calculated

Choice of calculated /or 

data input (specified)
Selected parameters/ 

EFs visible here

Once all parameters are entered in F-gas Parameters-Tier 2, the times series data entry grid appears in 

worksheet F-Gas Emissions-Tier 2a, ready for AD entry. 



2.F.1 Refrigeration and Air 
Conditioning

Tier 2b



2.F.1:  Tier 2b

o Annual Sales of New Refrigerant: the amount of a chemical introduced in a given year. It includes all chemical used to fill or refill 

equipment, whether the chemical is charged into equipment at the factory, charged into equipment after installation, or used to 

recharge equipment at servicing. It does not include recycled or reclaimed chemical.

o Total Charge of New Equipment: the sum of the full charges of all the new equipment that is sold in a given year. It includes both 

the chemical required to fill equipment in the factory and the chemical required to fill the equipment after installation. It does not 

include charging emissions or chemical used to recharge equipment at servicing.

o Original Total Charge of Retiring Equipment: the sum of the full charges of all the retiring equipment decommissioned in a given 

year. It assumes that the equipment will have been serviced right up to its decommissioning and will therefore contain its original 

charge.

o Amount of Intentional Destruction: quantity of the chemical duly destroyed by a recognised destruction technology.



2.F.1:  Tier 2b

The Tier 2b worksheet will be blank until all EFs and Parameters are added in worksheet F-gas Parameters – Tier 2



2.F.1:  Tier 2b – parameters

Default parameters for lifetime and recovery efficiency: 

o Worksheet: F-Gas Parameters- Tier 2

o Table 7.9 of the 2006 IPCC Guidelines

Source: 2006 IPCC Guidelines 

https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_7_Ch7_ODS_Substitutes.pdf#page=52


2.F.1:  Tier 2b - AD

Once all parameters are entered in F-gas Parameters-Tier 2, the times series data entry grid appears in 

worksheet F-Gas Emissions-Tier 2b, ready for AD entry. 



✓ Now let’s do exercise with dummy data



F-gases 
Consumed Electronics

Refrigeration 
 and Air 

Conditioning Fire protection Aerosols

Soundpr
oof 

windows

HFC-23 X X
HFC-32 X
HFC-125 X
HFC-134a X X
HFC-143a X
HFC-152a X
HFC-227ea X X

CF4 X
C2F6 X X (added)
c-C4F8 X
SF6 X X
NF3 X

R410A X

HFCs

PFCs

Blends

Exercise: Add gases for Tier 2 method

Scenario:  The user has already populated the IPCC 
category level F-gases Manager for the Tier 1 
exercise. As the Manager is for category level, these F-
gases/blends also appear for Tier 2. 

However, assume that the user realizes that for the part 
of the country applying the Tier 2 method, C2F6 is also 
imported for industrial refrigeration.

Exercise #2a:  Modify the IPCC category level F-gases 
Manager to include C2F6 emissions for category 2.F.1. 



Exercise: Set Subdivision and sub-
applications for Tier 2

The user has added all possible F-gases for Tier 2. Now it is time to 
create subdivisions in the country and identify the applications for 
calculating emissions

Exercise 2b: 

Add two subdivisions for the country: 

✓ “Capital city” and “Rest of country”

✓For “Capital City” set the Software so that the following sub-applications exist:

✓Domestic Refrigeration

✓Medium & Large Commercial Refrigeration

✓Transport Refrigeration

✓ Industrial Refrigeration including Food Processing and Cold Storage

✓Residential and Commercial A/C, including Heat Pumps

✓No further modification for subdivision “Rest of country” needed for this 
exercise.

Note for Interoperability

Sub-application per 
IPCC Mapping to CRT

Domestic Refrigeration
Maps to domestic refrigeration in 
CRT 

Medium & Large 
Commercial 
Refrigeration

Standalone commercial 
applications

Chillers

Industrial Refrigeration, 
incl. food processing 
and cold storage

Maps to industrial refrigeration in 
CRT 

Transport Refrigeration
Maps to transport refrigeration in 
CRT 

Residential and 
commercial A/C, incl 
heat pumps
User defined sub-
applications

Maps to commercial refrigeration 
in CRT 

Maps to stationary air 
conditioning in CRT 



Exercise: Set EFs and parameters 

This exercise will focus on adding EFs and parameters for one gas, in one sub-application, in one subdivision.

Exercise 2c: 

In subdivision= Capital City 

In sub-application= Domestic Refrigeration

Enter relevant information for gas = HFC-134a (not confidential)

Indicate use of the Tier 2a method

Table 1

HINTs: 
✓ Information added in worksheet F-gas Parameters – Tier 2
✓ Default data – See how data fall in ranges of Table 7.9 of the 

2006 IPCC Guidelines and the EF for container management 
from equation 7.11.

Sub-division:  Capital City
Sub-application = 
Gas= HFC-134a

Tier 2a parameters 
Parameter 

name Data 
Year of introduction t(stsart) 2000
EF for containers EFc 2
EF for filling EFk 0.5
EF for equipment 
operation

EFx 0.25

Lifetime d 12
Share of initial 
charge remaining at 
end of life

ρ 80

Recovery efficiency η (rec,d) 35

Domestic Refrigeration

https://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/3_Volume3/V3_7_Ch7_ODS_Substitutes.pdf#page=52


2.F.1: Enter AD and Estimate Emissions

Exercise 2d: 

• Estimate emissions of HFC-134a, following Tier 2a method, for 

subdivision = capital city, sub-application = Domestic Refrigeration

• All consumption from imports (bulk and in equipment) ; no production or 

export. 

• Assume input data were known for 2015 and 2022 (see table). 

• Note: The user did not want to use Tier 1 and decided to 

extrapolate existing AD to full time series, noting that there was a 

2% change in AD between 2015 and 2022, the user extrapolated 

back the 2% to the year of introduction of the gas.

• No country-specific information on the amount of gas used to refill 

equipment versus for new equipment, so calculate with default.

• No data on destruction for each year.

• No export of gas in used equipment.



2.F.1: Preview 
Interoperability with UNFCCC ETF 
Reporting Tool for Tier 2a

Column 

J

“Average annual” is average of 

bank in beginning (Column B) 

and end of year (Column U)

Column

Columns 

I+K

Column 

N

Columns 

R-S-T

Columns 

Q+S

Note for interoperability: 

Tier 2 maps to relevant gas and sub-

application.

Software values divided by 1,000 to 

convert to tonnes.

IEFs will calculate in UNFCCC tool.

Emissions are “net” of recovery/ 

destruction/oxidation/etc.



FOR YOUR ATTENTION

STAY IN TOUCH STAY CONNECTED

nggip-tsu@iges.or.jp

ipcc-nggip.iges.or.jp ipcc_ch

ipcc

@ipcc

ipcc

THANK YOU



✓ Check

Results of Exercises



Results of Data Input

Cement Production

(2.A.1)



2.A.1 Cement Production

Tier 1



Results (1/2) and (2/2) - 2015



Results (1/2) and (2/2) - 2022



2.A.1 Cement Production

Tier 2



2.A.1 Tier 2 – Results – 2015 



2.A.1 Tier 2 – Results – 2022



2.A.1 Cement Production

Tier 3



2.A.1 Tier 3 – Results



2.A.1 Cement Production

CO2 Capture



2.A.1 Cement Production



Results of Data Input

Iron and Steel 

(2.C.1)



2.C.1 Iron and Steel Production

Tier 1



Results – 2015 and 2022



2.C.1 Iron and Steel Production

Tier 2/3



Results – 2015



Results – 2022



Results – Biogenic – 2022

With Biogenic

Without Biogenic

Biogenic CO2 = 1694.73-64.27 = 1 630.46

✓ Assuming biochar has the same carbon content as coal or coke, which is not !!



Biogenic CO2 = 1694.73-64.27 = 1 630.46

Reports: IPPU/Background - 2022



2C1 Iron and Steel Production

Coke Production – Tier 1

(to be reported in Energy – 1A1c)



Results – CO2 and CH4 – 2015



Results – CO2 and CH4 – 2022



Reports: Energy/Background - 2022



2.F.1 Refrigeration and Air 
Conditioning

F-gases Manager 



Answers: Customize F-gases Manager 

2. Select “Chemical’s Data”.



2.F.1:Answers: Set up the IPCC 
category level F-gases Manager
 

1. Note worksheet and 

parameters are blank at first.

2. Select “Chemical’s Data”.

4. Select [+] to see list of F-

gases/blends for selection. 

5. Select F-gases/blends 

relevant for category 

2.F.1.a.

6. If an F-gas/blend is 

missing, click here to first 

add them at national level.

7. Note HFC-152a is 

confidential.

3. One subdivision- 

Unspecified



2.F.1 Refrigeration and Air 
Conditioning

Tier 1



2.F.1:Answers: Enter EFs / Parameters

1. Note that before entering 

information in, the gas and 

parameters are blank, and there is 

no worksheet for data entry.

2. There are no subdivisions 

added.

3. For each gas added in the 

previous step, the corresponding 

information is added in. Note that 

“year of introduction” for HFC-125 

is 1995. All other information for 

each gas appears as in this 

screen.

4.  Select “Save” after entering 

information for each gas.



2.F.1:Answers: Enter AD and Estimate 
Emissions 1. Note that after the EFs/ 

parameters for a gas are entered 

in “Chemical’s Data” the 

parameters appear here, and a 

worksheet for data entry appears. 

Note IPCC defaults for lifetime and 

EF.

2. AD are entered in orange cells.  

Where country-specific data are 

entered (2015, 2022), cells 

become white. Remaining orange 

cells are calculated/ interpolated 

based on the growth rate.

Note: Do NOT add zeros for years 

data are not known, the system 

will interpolate from a “0”

3.  Green cells are calculated. 

4.  Note that although the user is 

in the 2015 inventory year, F-

gases are calculated for entire 

time series.



2.F.1 Refrigeration and Air 
Conditioning

Tier 2



2.F.1:Answers: Add gas for Tier 2

1. Select “F-gases Manager” to 

check that all relevant F-gases 

consumed in 2.F.1 checked.

2. All HFCs (and the blend) will be 

automatically checked. PFCs in 

initially unchecked  because that 

was not included in Exercise 1a. 

Check C2F6.

Remember: if the user wants to 

add a gas not already identified at 

the national level, it will not 

appear for selection. The user 

must return to national level to 

add any gases/blends.



2.F.1:Answers: Add subdivisions and 
sub-applications

1. Add names of subdivisions.

2. In “Capital city” subdivision, 

select the relevant dropdowns for 

sub-applications. Select “Save” 

after entering each one.

Remember, for interoperability, 

user should only modify sub-

applications names if necessary. 

Any modified names will map to 

stationary air conditioning in CRT.

Although the user is in 2015, the 

information will be applied to the 

entire time series.



2.F.1:Answers: Enter EFs and Parameters



2.F.1:Answers: Enter AD and Estimate 
Emissions – Tier 2a

1. Note data added in 

“Parameters”.
2. System automatically calculated 

servicing.  If amount known, select 

“Specified” and add data .

3. Note that these activities were not 

known to occur. In IPCC software, this can 

be left blank. The Software is an estimation 

tool, not a reporting tool, so notation keys 

such as “NO” not accepted.

4. System calculates 

emissions in kg and Gg.



Preview….IPPU and 
Interoperability



Preview on IPPU and Interoperability 

Software: 

- Is a valuable tool to aid in emissions calculations for this sector, which has a variety of 
industries following a variety of methods.

- Accommodates these multiple tiers relying on different types of AD (e.g. production versus 
consumption). 

- Visualizes the CRT, allowing users to see how data will appear in the CRT.  

- Allows for addition of notation keys, including explanations, and method/EF used.

- Tracks emissions from biogenic feedstocks/ - these are not reported to UNFCCC.

- Allows users to designate information, particularly AD, as confidential. User responsibility 
to understand how confidentiality works.  



FOR YOUR ATTENTION

STAY IN TOUCH STAY CONNECTED

nggip-tsu@iges.or.jp

ipcc-nggip.iges.or.jp ipcc_ch

ipcc

@ipcc

ipcc


	Slide 1: Industrial Processes and Product Use (IPPU)  From the IPCC Guidelines to the IPCC Inventory Software
	Slide 2: Outline
	Slide 3: Outline (Cont.)
	Slide 4: Introduction
	Slide 5: IPPU
	Slide 6: IPPU
	Slide 7
	Slide 8
	Slide 9: Cross-cutting issues – IPPU/Energy
	Slide 10
	Slide 11
	Slide 12: Examples of Data Input
	Slide 13: Examples of Data Input
	Slide 14: 2.A.1: Cement Production
	Slide 15: 2.A.1 Cement Production - Tiers
	Slide 16: 2.A.1 Cement Production
	Slide 17: Tier 1
	Slide 18: Cement Production – Tier 1
	Slide 19: Tier 1 Emission Factor
	Slide 20
	Slide 21: Cement Production – Tier 1
	Slide 22: Cement Production – Tier 1 (1/2)
	Slide 23: Cement Production – Tier 1
	Slide 24: Cement Production – Tier 1 (2/2)
	Slide 25: Cement Production – Tier 1 (2/2)
	Slide 26: Cement Production – Tier 1 (2/2)
	Slide 27: Cement Production – Tier 1 (2/2)
	Slide 28: 2.A.1 Cement Production
	Slide 29: Tier 2 – Clinker AD
	Slide 30: Tier 2 – Specific EF for Clinker
	Slide 31: Tier 2 – Specific Correction Factor for CKD
	Slide 32
	Slide 33: Cement Production – Tier 2 
	Slide 34: Tier 2 – Calculated EF for clinker
	Slide 35: Tier 2 – Calculated Correction Factor for CKD
	Slide 36: 2.A.1 Cement Production
	Slide 37: Tier 3 – Carbonates Input
	Slide 38: Cement Production – Tier 3
	Slide 39: Cement Production – Tier 3 (1/4) 
	Slide 40: Cement Production – Tier 3 (2/4) 
	Slide 41: Cement Production – Tier 3 (3/4) 
	Slide 42: Cement Production – Tier 3 (4/4) 
	Slide 43: 2.A.1 Cement Production
	Slide 44: 2A1 Cement Production
	Slide 45
	Slide 46: 2.A.1 Cement Production
	Slide 47: Dummy Data – Tier 1
	Slide 48: Dummy Data – Tier 1
	Slide 49: 2.A.1 Cement Production
	Slide 50: 2.A.1 Tier 2 – Clinker AD
	Slide 51: 2.A.1 Cement Production
	Slide 52: 2.A.1 Tier 3 – Carbonates Input
	Slide 53: 2.A.1 Cement Production
	Slide 54: 2A1 – CO2 Capture
	Slide 55: Examples of Data Input
	Slide 56: 2C1: Iron and Steel Production
	Slide 57: 2.C.1 Iron and Steel Production - Tiers
	Slide 58: 1.A.1.c Coke Production - Tiers
	Slide 59: Tier 1
	Slide 60
	Slide 61
	Slide 62: Iron and Steel – Tier 1  
	Slide 63: 2.C.1 Iron and Steel Production
	Slide 64: 2.C.1 Iron and Steel Production
	Slide 65: 2.C.1 Iron and Steel Production
	Slide 66: Iron and Steel – Tier 2/3 (#1)  
	Slide 67: Iron and Steel – Tier 2/3 (#2)
	Slide 68: Iron and Steel – Tier 2 (#3)  
	Slide 69
	Slide 70: 2.C.1 Iron and Steel Production
	Slide 71: Dummy Data – Tier 1
	Slide 72: 2.C.1 Iron and Steel Production
	Slide 73: Dummy Data – Tier 2/3 
	Slide 74: 2.C.1 Iron and Steel Production
	Slide 75: Dummy Data – Tier 1
	Slide 76: Demonstration
	Slide 77: 2.B.8 Petrochemical Industry – Tier 1
	Slide 78: 2.B.8 Petrochemical Industry – Tier 2
	Slide 79
	Slide 80: 2.B.8.b Ethylene Production – Data Input – Tier 1/2
	Slide 81: Case #1: Tier 1 – Specified (input)
	Slide 82: Case #2: Tier 1 – From feedstock
	Slide 83: Case #3: Tier 2 – Specified (#1)
	Slide 84: Case #3: Tier 2 – Specified (#2)
	Slide 85: Case #4: Tier 2 – From feedstock (#1)
	Slide 86: Case #4: Tier 2 – From feedstock (#2)
	Slide 87: 2.B.8.b: Tier 1 – EFs and Results
	Slide 88: 2B8b: Tier 2 – EFs and Results
	Slide 89:  
	Slide 90:  Outline
	Slide 91:  
	Slide 92: IPPU
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101: Exercise: Customize F-gases Manager  
	Slide 102:  
	Slide 103
	Slide 104: 2.F.1:  Tiers
	Slide 105: 2.F.1:  Deciding Among Tiers 
	Slide 106
	Slide 107
	Slide 108: 2.F.1 Refrigeration and Air Conditioning
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113: 2.F.1: Tier 1 
	Slide 114: 2.F.1: Tier 1 
	Slide 115
	Slide 116: Exercise: Estimate 2.F.1.using Tier 1 Method
	Slide 117: Exercise: Estimate 2.F.1.using Tier 1 Method
	Slide 118: 2.F.1: Preview  Interoperability with UNFCCC ETF Reporting Tool for Tier 1
	Slide 119: 2.F.1 Refrigeration and Air Conditioning
	Slide 120: 2.F.1:  Steps to estimating emissions following Tier 2 method
	Slide 121: 2.F.1:  F-Gas Parameters – Tier 2
	Slide 122: 2.F.1:  Steps to estimating emissions following Tier 2 method
	Slide 123: 2.F.1:  Steps to estimating emissions following Tier 2 method
	Slide 124: 2.F.1 Refrigeration and Air Conditioning
	Slide 125
	Slide 126
	Slide 127
	Slide 128
	Slide 129: 2.F.1 Refrigeration and Air Conditioning
	Slide 130
	Slide 131
	Slide 132
	Slide 133
	Slide 134
	Slide 135: Exercise: Add gases for Tier 2 method
	Slide 136: Exercise: Set Subdivision and sub-applications for Tier 2
	Slide 137: Exercise: Set EFs and parameters 
	Slide 138: 2.F.1: Enter AD and Estimate Emissions
	Slide 139: 2.F.1: Preview  Interoperability with UNFCCC ETF Reporting Tool for Tier 2a
	Slide 140: THANK YOU
	Slide 141: Check
	Slide 142: Results of Data Input
	Slide 143: 2.A.1 Cement Production
	Slide 144: Results (1/2) and (2/2) - 2015
	Slide 145: Results (1/2) and (2/2) - 2022
	Slide 146: 2.A.1 Cement Production
	Slide 147: 2.A.1 Tier 2 – Results – 2015 
	Slide 148: 2.A.1 Tier 2 – Results – 2022
	Slide 149: 2.A.1 Cement Production
	Slide 150: 2.A.1 Tier 3 – Results
	Slide 151: 2.A.1 Cement Production
	Slide 152: 2.A.1 Cement Production
	Slide 153: Results of Data Input
	Slide 154: 2.C.1 Iron and Steel Production
	Slide 155: Results – 2015 and 2022
	Slide 156: 2.C.1 Iron and Steel Production
	Slide 157: Results – 2015
	Slide 158: Results – 2022
	Slide 159: Results – Biogenic – 2022
	Slide 160: Reports: IPPU/Background - 2022
	Slide 161: 2C1 Iron and Steel Production
	Slide 162: Results – CO2 and CH4 – 2015
	Slide 163: Results – CO2 and CH4 – 2022
	Slide 164: Reports: Energy/Background - 2022
	Slide 165: 2.F.1 Refrigeration and Air Conditioning
	Slide 166: Answers: Customize F-gases Manager  
	Slide 167: 2.F.1:Answers: Set up the IPCC category level F-gases Manager  
	Slide 168: 2.F.1 Refrigeration and Air Conditioning
	Slide 169: 2.F.1:Answers: Enter EFs / Parameters
	Slide 170: 2.F.1:Answers: Enter AD and Estimate Emissions
	Slide 171: 2.F.1 Refrigeration and Air Conditioning
	Slide 172: 2.F.1:Answers: Add gas for Tier 2
	Slide 173: 2.F.1:Answers: Add subdivisions and sub-applications
	Slide 174: 2.F.1:Answers: Enter EFs and Parameters
	Slide 175: 2.F.1:Answers: Enter AD and Estimate Emissions – Tier 2a
	Slide 176
	Slide 177: Preview on IPPU and Interoperability 
	Slide 178

