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IPPU, What is it about?

 Contents
  Introduction
  Mineral/Chemical/Metal Industry Emissions
  Non-Energy Product from Fuels and Solvent Use
  Electronics Industry Emissions
  Fluorinated Substitutes for Ozone Depleting Substances
  Other Product Manufacture and Use

 Electrical Equipment
 SF6 and PFCs from other product uses
 N2O from Product Uses (Medical, etc.)

  Other
 Pulp and paper Industry
 Food and Beverage Industry
 Other 



What is it really about?

  Greenhouse gas emissions occurring from
 

  Industrial processes
  Use of greenhouse gases in products
  Non-energy use of fossil fuel carbon 



GHG Emission calculation 
The Basics 

  Greenhouse gas emissions calculation
 

  If a company A consumes Bunker C oil 15,000 kilo liter per year
What is the CO2 emission/yr?

- Net calorific value of Bunker C: 39.1 MJ/liter 
- Oxidation factor: 0.99
- Emission factor: 21.1 kgC/GJ



The Basics

  Greenhouse gas emissions calculation
 

  

If a company A consumes Bunker C oil 15,000 kilo liter per year
What is the CO2 emission/yr?

- Net calorific value of Bunker C: 39.1 MJ/liter 
- Oxidation factor: 0.99
- Emission factor: 21.1 kgC/GJ

Total Calorific Value = 15,000 kl * 1,000l/kl*39.1 MJ/l*1GJ/1000MJ
                             = 586,500 GJ
GHG emission 
= 586,500 GJ*21.1kgC/GJ*1tonC/1000kgC *0.99*44/12 tCO2/tC
= 44,921.79tCO2

GHG emissions
= AD * NCV * EF * OF * GWP



What is Industrial Process?

  Emissions from the chemically or physically transformed 
materials in the industrial processes . e.g.: 

  The blast furnace in the iron and steel industry
  Cement industry
  Ammonia and other chemical products manufactured from fossil 

fuels used as chemical feedstock

 chemical: NH3 + O2 = 0.5 N2O↑ + 1.5 H2O (nitric acid production) 
 physical+chemical: CaCO3 + (Heat) = CaO + CO2↑



What is Product Use?

  GHG related
  Refrigerators, foams or aerosol cans.

  HFCs as alternatives to ODS
  SF6 used in electrical equipment
  N2O used as a propellant in aerosol products in food industry

  End-consumer products
  SF6 used in running-shoes
  N2O used during anesthesia



Refrigerants as ODS 
substitutes

  Old and new refrigerants



Industrial Processes and Product Use

Exercise 1 – Key Category Analysis

Q. What kinds of main industries 
does your country have?

Workshop Exercise #1



The IPPU Sector (1/2)



The IPPU Sector (2/2)



Industrial Processes and Product Use

Workshop Exercise #1

[IPPU] 
kshop material - Ke  



Key Category Analysis

 Each Party must identify key categories using IPCC approach 1, whereby key
categories are identified using a predetermined cumulative emissions threshold for 
the starting year
 and the latest reporting year of its GHG inventory with and without LULUCF 

categories for both level and trend assessment. 
 Those developing country Parties that need flexibility in the light of their capacities
      have the flexibility to identify key categories at a lower threshold value, no lower 
than 85 per cent, in place of the 95 per cent threshold defined in the IPCC guidelines. 

This flexibility is intended to allow Parties that apply it to focus on improving fewer 
categories and prioritizing resources.



Key Category Analysis

 Each Party must identify key categories using IPCC approach 1



Country-specific 
emission factors and activity data
 Parties are encouraged to use country-specific and
   regional emission factors and activity data, where available, or
 
 to propose plans to develop such emission factors and activity 

data in accordance with the IPCC guidelines.



Country-specific 
emission factors and activity data
 Parties are encouraged to use country-specific and
   regional emission factors and activity data, where available, or
 To propose plans to develop such emission factors and activity 

data in accordance with the IPCC guidelines.

Country’s
Activity 
Data

Country’s
Emission
Factors
(cf. IEA
Industry
EF)

X



Industrial Processes and Product Use

• What is the Emission Factor of 
electricity of your country?

• If the electricity consumption of your 
country is 100 TWh in year 2020,

 what is the GHG emission caused by? 

Workshop Exercise #2



Industrial Processes and Product Use

IEA – Emission Factors 2022

• What is my country’s electricity EF?



The Complicated Issues in 
IPPU

Allocation / Double Counting
  by-product fuels or waste gases are transferred 

from the manufacturing site and combusted 
elsewhere in quite different activities. 

  to be reported in the IPPU sector or fossil fuel use 
in an Energy Sector?



Example of Allocation Issue 
– metal industry



https://youtu.be/otVFDo9YSM8

Steel Manufacturing Process
(18 min film)

https://youtu.be/otVFDo9YSM8


Example of Allocation Issue 
– metal industry



Example of 
Boundary and Allocation Issues

  blast furnace
  Blast furnace gas is combusted entirely within the Iron 

and Steel industry (whether for heating blast air, site 
power needs or for metal finishing operations) the 
associated emissions are reported in the IPPU subcategory 2C1 
(Iron and steel production).

  If part of the gas is delivered to a nearby brick works for 
heat production or a main electricity producer then 
reported in subcategory 1A2f or 1A1a. (Energy)  



Boundary and Allocation

  Naphtha cracking in petrochemical

  If surplus methane or hydrogen from the steam 
cracking of naphtha is combusted within the 
petrochemical site for another process then reported as 
IPPU, subcategory 2B8. 

  If the gases are passed to a nearby refinery for fuel use, 
then reported as Energy, 1A1b (Petroleum refining)



Refinery 
Crude Oil Distillation Process

https://youtu.be/gYnGgre83CI

(17 min film)



Capture and Abatement

  Refrigerant in Cars, home & office Air Conditioners?
  capture and emissions for recovery and use or 

destruction.
  good practice to account for capture of emissions using 

detailed country-specific or more suitably plant-level 
data. 



Capture and Abatement

  Carbon Capture Technology

  good practice to deduct the GHG captured in a higher tier emission 
calculation, e.g. plant level. 

  emissions from captured in the process may be both combustion- 
and process-related. Be careful of double-counting. 

  capture and storage issues refer to Volume 2, Section 2.3.4 



What is Non-Energy Use?

  Feedstock: used as raw materials in chemical conversion processes in 
order to produce primarily organic chemicals and inorganic chemicals 
and their derivatives. 

  Reductant: used as reducing agent for the production of various metals 
and inorganic products.

  Non-energy product: refineries and coke ovens produce some non-
energy products. Lubricants and greases, paraffin waxes, etc. 



GHG Calculation in IPPU  
The methods (MB and EF)

  The mass-balance approach
  “I know the beginning and the end”
  Accountant approach

  The emission factor approach
  “Based on the trend, I can presume”
  Empirical



Mass-balance(MB) 
approach

  More accurate when emission rate vary across equipment 
and facilities or over time.

  consideration
  accurate activity data for the MB approach should be available
  drawbacks: 
      1. inaccuracy of measuring devices, 
      2. slow leakage afterwards i.e. time lag.



Emission Factor(EF) 
approach

  Using nameplate capacity of the equipment, apparent leak vs actual 
leak

  Continuing accuracy of its EF is the key for robustness and reliability. 
  periodical check of EF is necessary.

  Limitation: EF for ODS substitutes and  SF6  from electrical equipment 
do not exist for all regions of the world.  



Methodologies – 
Understanding the Tier

  It is about Data Accuracy and Data 
Availability.  
  Tier 1
  Tier 2
  Tier 3

  Inventory for small and large GHG emitters, 
which tier is appropriate?



Understanding the Tier 

 Tier 1 – average value of the world
 Tier 2 – national statistical value
 Tier 3 – Actual value (Plant specific data)



Industrial Processes and Product Use

•Understanding the concept of Tier in 
GHG Inventory

Workshop Exercise #3



Industrial Processes and Product Use

• 1) Insert “Yes” or “No” in the 

• 2) Insert the appropriate tier in the 

Workshop Exercise #3



Industrial Processes and Product Use

d

Workshop Exercise #3



Industrial Processes and Product Use

Workshop Exercise #3



ETF - Tier 
 Each Party should make every effort to use a recommended 

method (tier level) for key categories. A Party may be unable 
to apply a higher tier method for a particular key category 
owing to a lack of resources. In such cases, the Party may use 
a tier 1 approach, and shall clearly document why the 
methodology used was not in line with the corresponding 
decision tree of the IPCC guidelines. The Party should 
prioritize for future improvement any key categories for which 
the good practice method elaborated in the IPCC guidelines 
cannot be used.



Uncertainty Assessment

  Uncertainty Assessment
  ”Doubt is not a pleasant condition, but certainty is an absurd one.”  - 

Voltaire

  Required uncertainty level

 Parties must quantitatively estimate and qualitatively discuss the uncertainty of the 
emission and removal estimates for all source and sink categories, including inventory 
totals, for at least the starting year and the latest reporting year of the inventory time 
series. It is also essential to estimate the trend uncertainty of emission and removal 
estimates for all source and sink categories, including totals, between the starting year 
and the latest reporting year of the inventory time series, using at least approach 1 
contained in the 2006 IPCC guidelines.



Iron & Steel Production GHG calculation– How to?

Tier 1



Iron & Steel Production GHG calculation– How to?

Focusing on the three things ( The carbon contents,  + and - ,  44/12)



Iron & Steel Production GHG calculation– How to?



Non-energy product use calculation – How to?

Oxidised During Use



Lubricant use calculation – How to?

For lubricants the default carbon contents factor is 20.0 kg C/GJ on a Lower Heating Value basis. 
(See Table 1.3 in Chapter 1 of Volume 2). 
Note that kg C/GJ is identical to tonne C/TJ.





ODS calculation – How to? General 
methodology 



ODS calculation 
How to? Decision tree for Tier



ODS calculation – How to? 
General methodology Tier 1a 



ODS calculation – How to? Bank: delay in emission



Industrial Processes and Product Use

•Understanding the concept of Bank 
and Product Use Emissions

Workshop Exercise #4



Industrial Processes and Product Use

4-1) Calculate the Bank and the Emissions of HFC-134a in year 
2001-2005. 
4-2) Convert the emission into CO2 eq. (cf. GWP of HFC134a = 1,300).

1. Activity Data

1.1 Imported Amount (Unit: ton)

Year 2001 2002 2003 2004 2005

HFC-134a Production 100 200 300 400 500 

HFC-134a Import 20 40 60 80 100 

Bank 

Emission (HFC-134a)

Emission in CO2eq.

Workshop Exercise #4



Industrial Processes and Product Use

1. Activity Data
1.1 Imported Amout (Unit:ton)

Year 2001 2002 2003 2004 2005

HFC-134a Production 100 200 300 400 500 

HFC-134a Import 20 40 60 80 100 

Total Net Agent of 
Domestic Equipment 

120 240 360 480 600 

Bank 120 342 651 1,033 1,478 

Emission (HFC-134a) 18 51 98 155 222 

Emission (CO2eq.) 23,400 66,690 126,887 201,454 288,235 

Workshop Exercise #4



Time series consistency and 
recalculations

 The same methods and approach to underlying activity data and emission factors 
should be used consistently for each reported year. 

 In cases when there are missing emission values resulting from a lack of activity 
data, emission factors or other parameters, surrogate data, extrapolation, 
interpolation and other methods consistent with splicing techniques contained in 
the IPCC guidelines should be used to fill in data gaps and ensure a consistent time 
series. 

In the event there are any changes in the methods and/or assumptions, it is important 
to recalculate the complete time series to ensure that changes in emission trends are 
not introduced as a result of changes in methods or assumptions across the time 
series, in accordance with the IPCC guidelines.



Summary

 What is IPPU
 Key Category Analysis - Completeness check 
 Allocation & Double counting Issues 
 Tier (1,2,3)
 Country Specific Emission Factors
 Uncertainty
 Calculation of GHG IPPU sector – Understanding the 

Methodologies
 Consistency Check
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