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Cities shall report all GHG emissions from Stationary Energy 
sources and fugitive emissions in scope 1, and those from 
use of grid-supplied electricity, steam, heating, and cooling in 
scope 2

BASIC

BASIC+

05

Requirements

Cities shall report all BASIC sources and scope 3 GHG 
emissions associated with transmission and distribution 
(T&D) losses from grid-supplied electricity, steam, heating, 
and cooling

Territorial Emissions from energy generation supplied to the grid shall
be reported as part of total scope 1 emissions, but not
included in BASIC/BASIC+ totals



Scope 1 Scope 2 Scope 3

Emissions from fuel combustion
and fugitive emissions in the
city

Emissions from the
consumption of grid-supplied
electricity, steam, heating and
cooling in the city

Distribution losses from grid-
supplied electricity, steam, 
heating and cooling in the city

Scope 1 includes emissions from
the combustion of fuels in 
buildings, industries, and from the
conversion of primary energy 
sources in refineries and power 
plants located within the city
boundary. Fossil resource 
exploration and refinement, 
including any offshore exploration
that occurs within the city
boundary, is also included in scope 
1.

Electricity consumption is typically
the largest source of scope 2 
emissions. It occurs when
buildings and facilities in the city
consume electricity from local, 
regional or national electric grids. 
Grid-distributed steam, heat and
cooling rely on smaller-scale
distribution infrastructure, but may
still cross city boundaries.

Scope 3 emissions include
transmission and distribution
losses from the use of grid
supplied electricity, steam, heating
and cooling in a city. Other
upstream emissions from
electricity supply may be reported
in Other Scope 3.

Categorising emissions



Sub-sector Definition

I.1 Residential buildings All emissions from energy use in households

I.2
Commercial and institutional 
buildings and facilities All emissions from energy use in commercial buildings and facilities

I.2
Commercial and institutional 
buildings and facilities

All emissions from energy use in public buildings such as schools, hospitals, 
government offices,highway street lighting, and other public facilities

I.3
Manufacturing industries and 
construction

All emissions from energy use in industrial facilities and construction activities, 
except those included in energy industries sub-sector. This also includes
combustion for the generation of electricity and heat for own use in these 
industries.

I.4 Energy industries All emissions from energy production and energy use in energy industries

I.4.4
Energy generation supplied to 
the grid

All emissions from the generation of energy for grid-distributed electricity, steam, 
heat and cooling

Sub-sectors



Sub-sector Definition

I.5
Agriculture, forestry and fishing 
activities All emissions from energy use in agriculture, forestry, and fishing activities

I.6 Non-specified sources
All remaining emissions from facilities producing or consuming energy not
specified elsewhere

I.7 Fugitive emissions from coal Includes all intentional and unintentional emissions from the extraction, 
processing, storage and transport of fuel in the city

I.8
Fugitive emissions from oil and 
gas systems

Fugitive emissions from all oil and natural gas activities occurring in the city. The 
primary sources of these emissions may include fugitive equipment leaks, 
evaporation losses, venting, flaring and accidental releases

Sub-sectors



Stationary energy sub-sectors Scope 1 Scope 2 Scope 3

Residential buildings I.1.1 I.1.2 I.1.3

Commercial and institutional buildings and facilities I.2.1 I.2.2 I.1.2

Manufacturing industries and construction I.3.1 I.3.2 I.3.3

Energy industries I.4.1 I.4.2 I.4.3

Energy generation (electricity) supplied to the grid I.4.4

Agriculture, forestry, and fishing activities I.5.1 I.5.2 I.5.3

Non-specified sources I.6.1 I.6.2 I.6.3

Fugitive emissions from mining, processing, storage, and 
transportation of coal

I.7.1

Fugitive emissions from oil and natural gas systems I.8.1

Overview

BASIC

BASIC+

Other scope 3Not applicableTerritorial



Activity Sub-sector and scope

Air conditioner at home I.1.2

Wood barbeque at a local food market I.2.1

Diesel back-up generator used at school I.2.1

Electricity used in a car factory I.3.2

Streetlighting I.2.2

Flaring at oil refinery I.8.1

Coal used to generate electricity I.4.4

Lights on at City hall I.2.2

Exercise: Stationary energy



Sub-sector Elec. Gas Kerosene Diesel Biomass Oil LPG

I.1 Residential buildings Lighting, 
appliances, AC

Cooking, heating Lighting, cooking Generator Cooking Cooking

I.2
Commercial and institutional 
buildings and facilities

Lighting, 
appliances, AC

Cooking, heating Generator Cooking

I.3
Manufacturing industries and 
construction a a a a a

I.4 Energy industries

I.5
Agriculture, forestry, and fishing 
activities 

I.6 Non-specified sources

I.7 Fugitive emissions from coal

I.8
Fugitive emissions from oil and 
gas systems a

Data needs
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Residential, commercial and institutional buildings and facilities

Residential Commercial Institutional Facilities

Houses Retail outlets Schools Street lighting

Flats Shopping complexes Hospitals Parking

Office buildings Police stations Public recreation areas

Government offices Waste depot

Note: Common Reporting Framework requires cities to report 
GHG emissions from commercial and institutional buildings and 

facilities separately. Use notation key IE if not possible



Multi-function uses for buildings and facilities

Ø Subdivide mixed use buildings based on square meters of a building (and “subdivide” the activity data and
resulting emissions)

Ø Categorize buildings according to their designated usages

Ø Categorize the entire building under one of the sub-categories and provide justification

Multi-function uses for buildings & facilities



This sub-sector includes energy use 
in manufacturing industries and 
construction activities

Fuel combustion occurs in 
stationary equipment, including: 
boilers, furnaces, burners, 
turbines, heaters, incinerators, 
engines etc

Where data are available, GHG 
emissions from relevant sub-
categories should be reported using 
the 13 sub-categories identified in 
the IPCC Guidelines

Manufacturing industries and construction



Energy industries

Activity Breakdown

Primary fuel production
• Coal mining
• Oil and gas extraction

Fuel processing and conversion
• Crude oil to petroleum products in refineries
• Coal to coke and coke oven gas in coke ovens

Energy production supplied to a 
grid

• Electricity generation (includes incineration of waste for energy)
• Combined heat and power generation (CHP)
• District heating / cooling
• Auxiliary energy use (energe used on site before distributed to grid)

GHG emissions from energy used shall be reported as I.4.1, I.4.2 and I.4.3

GHG emissions from energy generated and supplied to the grid shall be reported as I.4.4 



Agriculture, forestry, and fishing activities
This sub-sector covers GHG emissions from direct fuel combustion in agricultural activities, including plant 
and animal cultivation, afforestation and reforestation activities, and fishery activities (e.g., fishing and 
aquaculture). 

These emissions are typically from the operation of farm vehicles and machinery, generators to power lights, 
pumps, heaters, coolers, and others. 

Sources of emissions Reporting guidance

Off-road vehicles and machinery (stationary and
mobile) used for agriculture, forestry, and fishing
activities

Stationary energy (I.6)

On-road transportation to and from the locations of 
agriculture, forestry, and fishing activities Transportation

Burning of agricultural residues AFOLU

Enteric fermentation and manure management AFOLU
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Mining, processing, storage, and 
transportation of coal
The geological processes of coal formation 
produce CH4 and CO2, collectively known 
as seam gas. It is trapped in the coal seam 
until the coal is exposed and broken during 
mining or post-mining operations, which 
can include handling, processing, and 
transportation of coal, low temperature 
oxidation of coal, and uncontrolled 
combustion of coal. At these points, the 
emitted gases are termed fugitive 
emissions.

Fugitive emissions

Oil and natural gas systems Oil and 
natural gas systems
Fugitive emissions from oil and natural gas 
systems include GHG emissions from all 
operations to produce, collect, process or 
refine, and deliver natural gas and 
petroleum products to market. Specific 
sources include, but are not limited to, 
equipment leaks, evaporation and flashing 
losses, venting, flaring, incineration, and 
accidental releases

A small portion of emissions from the energy sector frequently arises as fugitive
emissions, which typically occur during extraction, transformation, and
transportation of primary fossil fuels.
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• Scope 2 represents all grid-supplied 
electricity, steam, heating and cooling 
consumed within the city boundary. 

• Electricity is the most common form of 
grid-supplied energy, used in almost all 
homes, offices, other buildings, and 
outdoor lighting. 

• Grid-supplied energy in the form of direct 
steam (heating) and/or chilled water 
(cooling) is typically provided by district 
energy systems, which may cover a 
smaller geographic area than electricity 
grids, which are typically regional. 

Grid-supplied energy consumption

• In all cases, using grid-supplied energy 
entails emissions produced at generation 
facilities off-site from the consumption 
facilities. 

• Depending on the city and the structure 
of the grid, these energy generators can 
be located outside the geographic 
boundary at various locations tied to or 
exporting to the regional grid, or from 
generators located within the city 
boundary.



Location-based method
A location-based method is based on 
average energy generation emission 
factors for defined locations, including local, 
sub-national or national boundaries. It 
yields a grid average emission factor 
representing the energy produced in a 
region, and allocates that to energy 
consumers in that region

Location-based and market-based calculation methods

Market-based method
The market-based method allocates 
emissions from energy generators to 
consumers based on “contractual 
instruments” such as renewable energy 
certificates or other contracts (e.g. green 
tariffs).

Cities shall use the location-based 
method for scope 2 calculations in the 
GPC, and may separately document 
emissions from the market-based 
method

With regional grid networks, energy consumers can assess emissions from their
consumption based on two methods: location-based or market-based method



Calculating grid-supplied electricity emissions

Activity data

• Real consumption data, disaggregated by building type / facility: 
• Where such data is unavailable, but total community energy consumption data 

for buildings are available, apportion by total built space for each building type.
• Where data are only available for a few of the total number of energy utilities, 

determine the population served by real data to scale-up for total city-wide
energy consumption. Alternately use built space as the scaling factor.

• Where data are only available for one building type, determine an energy end-
use intensity figure by using built space of that building type, and use as a 
scaling factor with total built space for the other building types. 

• Representative sample sets of real consumption data from surveys scaled up for 
total city-wide fuel consumption and based on total built space for each building type

• Modeled energy consumption data by building type / facility, adjusted for 
inventory-year consumption data by weather.

• Regional or national consumption data scaled down using population, adjusted
for inventory-year consumption data by weather.

Emissions factor • Cities should use regional or sub-national grid average emissions factors. If these 
are not available, national electricity production emission factors may be used



• During the transmission and distribution 
of electricity, steam, heating and cooling 
on a grid, some of the energy produced 
at the power station is lost during delivery 
to end consumers

• Emissions associated with these 
transmission and distribution losses are 
reported in scope 3 as part of out-of-
boundary emissions associated with city 
activities (I.X.3)

• Calculating these emissions requires a 
grid loss factor, which is usually 
provided by local utility or government 
publications

• T&D = Activity data * grid loss factor * 
grid emission factor

Transmission and distribution losses



Relationship between energy generation and energy consumption

• This is not possible to guarantee due to 
fluctuating regional demand at any given 
moment, grid constraints, exports and other 
contractual arrangements

• Therefore, cities shall report scope 2 
emissions from all grid-supplied energy 
consumed in the city, and separately 
report scope 1 emissions from all 
inboundary energy generation supplied to 
a regional / national grid (I.4.4)

• BASIC/BASIC+ reporting avoids double 
counting by excluding scope 1 emissions from 
energy generation supplied to the grid (I.4.4)

• Cities may have energy generation facilities 
located inside the geographic boundary for 
the inventory

• In most instances a city cannot prove that its 
energy consumption is supplied by the 
resources located within the boundary

• While it is generally the case that a city’s 
aggregate energy demand will be met with a 
set of local generation resources, cities 
cannot assume that their aggregate 
electricity consumption from regional 
electricity grids is met in full or in part by 
energy produced within the city boundary. 



Energy generation (I.4.4)
GPC

• Used for Territorial total NOT City-induced 
(BASIC/BASIC+) total 

• Only includes GHG emissions from energy 
produced within the geographic boundary of 
the city

CRF

• For information only and not added to total 
GHG emissions

• Measures GHG emissions from energy 
produced within the geographic boundary 
of the city AND facilities outside the city 
boundary but that can be controlled or 
influenced by the city

• Should disaggregate by electricity only, CHP 
and hot/cold generation
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Cape Town
Bottom-up modelling based on estimated GJ / 
household and # of households using paraffin

Stockholm
Total energy use data from supplier disaggregated 
into sub-sectors based on floor area of buildings

London
Energy use from supplier by user

Energy consumption (I.1.1and I.1.2) 
D

at
a 

qu
al

ity



London
Expert identified power stations within city and 
estimated capacity, fuel type and load factor

Mexico City
Activity data from company report submitted to 
Secretary of Environment. IPCC emission factors

Copenhagen
Owns energy utility and obtains energy generation 
and fuel type data direct from supplier

Energy generation (I.4.4) 
D

at
a 

qu
al

ity



Fugitive emissions (I.8.1) 

Washington DC
Default emission factor
Total gas consumption * IPCC emission factor

San Francisco
Proxy city
Total gas consumption * NYC emission factor * 0.8

New York City
Gas operator
Series of measurements, extrapolated across city

D
at

a 
qu

al
ity



Sub-sector Definition

Real consumption data for each fuel
type, disaggregated by sub-sector.

• This information is typically monitored at the point of fuel use or fuel sale, and should ideally be
obtained from utility or fuel providers. Depending on the type of fuel dispensary, fuel sales may be for 
Stationary Energy sources or for mobile Transportation sources. Cities should ensure sales 
information is disaggregated between these two sectors.

A representative sample set of real 
consumption data from surveys.

• While surveying for fuel consumption for each sub-sector, determine the built space (i.e., square 
meters of office space and other building characteristics) of the surveyed buildings for scaling factor

Modeled energy consumption data • Determine energy intensity, by building and/or facility type, expressed as energy used per square 
meter (e.g., GJ/m2/year) or per unit of output.

Incomplete or aggregate real 
consumption data

• Where fuel consumption data by sub-sector are unavailable, but data are available for total
emissions, apportion by total built space for each sub-sector or building type.

• Where data are only available for a few of the total number of fuel suppliers, determine the
population (or other indicators such as industrial output, floor space, etc.) served by real data to
scale-up the partial data for total city-wide energy consumption.

• Where data are only available for one building type, determine a stationary combustion energy 
intensity figure by using built space of that building type, and use as a scaling factor with built space
for the other building types.

Regional or national fuel
consumption data scaled down 
using population or other indicators

• The rest of Section 6.3 applies this emissions calculation method to each energy sub-sector, 
identifying further sub-categories and clarifying where emissions from multifunctional buildings or 
related sectoral operations should be reported.

Data hacks
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Task

1

Identify all sources of GHG emissions from energy use in buildings across your city:
• What activities are taking place?
• Where are the emissions occurring?
List them in Table 1

10m

2 Determine what types of fuel are being used. Complete Table 2 10m

3 Estimate scope 1 and 2 GHG emissions for Residential (I.1), Commercial & Institutional (I.2) 
and Manufacturing industries (I.3) sub-sectors using national fuel use data 30m

4
Record your data in Table 3, clearly documenting methodologies and data sources used. 
Where no GHG emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, 
use “NE”. 

10m

5 Consolidate the above information into Table 4 and identify what activity data and emission 
factors you will need to estimate GHG emissions, and where you will source this from 15m

Practical



Task

1

Identify all sources of GHG emissions from energy use in buildings across your city:
• What activities are taking place?
• Where are the emissions occurring?
List them in Table 1

10m

2 Determine what types of fuel are being used. Complete Table 2 10m

3 Estimate scope 1 and 2 GHG emissions for Residential (I.1), Commercial & Institutional (I.2) 
and Manufacturing industries (I.3) sub-sectors using national fuel use data 30m

4
Record your data in Table 3, clearly documenting methodologies and data sources used. 
Where no GHG emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, 
use “NE”. 

10m

5 Consolidate the above information into Table 4 and identify what activity data and emission 
factors you will need to estimate GHG emissions, and where you will source this from 15m

Practical: Task #1



Workbook: Task #1



Workbook: Task #1



Sub-sector Icon Sources of GHG emissions

I.1 Residential buildings Electricity for A/C

I.2
Commercial and institutional 
buildings and facilities

I.3
Manufacturing industries and 
construction

I.4 Energy industries

I.5
Agriculture, forestry, and fishing 
activities 

I.6 Non-specified sources

I.7 Fugitive emissions from coal

I.8
Fugitive emissions from oil and 
gas systems

Table 1: GHG emission sources

Task 1:

Identify all sources of GHG emissions 

from energy use in buildings across 
your city:

• What activities are taking place?

• Where are the emissions occurring?



Task

1

Identify all sources of GHG emissions from energy use in buildings across your city:
• What activities are taking place?
• Where are the emissions occurring?
List them in Table 1

10m

2 Determine what types of fuel are being used. Complete Table 2 10m

3 Estimate scope 1 and 2 GHG emissions for Residential (I.1), Commercial & Institutional (I.2) 
and Manufacturing industries (I.3) sub-sectors using national fuel use data 30m

4
Record your data in Table 3, clearly documenting methodologies and data sources used. 
Where no GHG emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, 
use “NE”. 

10m

5 Consolidate the above information into Table 4 and identify what activity data and emission 
factors you will need to estimate GHG emissions, and where you will source this from 15m

Practical: Task #2



Workbook: Task #2



Workbook: Task #2



Sub-sector Sub-categories

I.1 Residential buildings

I.2
Commercial and institutional buildings 
and facilities Commercial, Institutional, Streetlighting

I.3 Manufacturing industries and construction

Manufacturing industries and construction (1.A.2), Iron and steel (1.A.2), Non-ferrous metals (1.A.2.b), 
Chemicals (1.A.2.c), Pulp, paper and print (1.A.2.d), Food processing, beverages and tobacco (1.A.2.e), 
Non-metallic minerals (1.A.2.f), Transport equipment (1.A.2.g), Machinery (1.A.2.h), Mining (excl. fuels) and 
quarrying (1.A.2.i), Wood and wood products (1.A.2.j), Construction (1.A.2.k), Textile and leather (1.A.2.l), 
Non-specified industry (1.A.2.m)

I.4 Energy industries
Electricity generation (1.A.1.a.i), Combined heat and power generation (1.A.1.a.ii), Heat plants (1.A.1.a.iii), 
Petroleum refining (1.A.1.b), Manufacture of solid fuels (1.A.1.c.i), Other energy industries (1.A.1.c.ii)

I.5 Agriculture, forestry, and fishing activities 
Stationary (1.A.4.c.i), Off-road vehicles and other machinery (1.A.2.ii), Fishing (mobile combustion) 
(1.A.4.c.iii)

I.6 Non-specified sources Stationary (1.A.5.a), Mobile (1.A.5.b)

I.7 Fugitive emissions from coal

I.8
Fugitive emissions from oil and gas 
systems

Checklist: GPC sub-categories



Sub-sector Elec. Gas LPG Kerosene Diesel Petrol Fuel oil

I.1 Residential buildings

I.2
Commercial and institutional 
buildings and facilities

I.3
Manufacturing industries and 
construction

I.4 Energy industries

I.5
Agriculture, forestry, and fishing 
activities 

I.6 Non-specified sources

I.7 Fugitive emissions from coal

I.8
Fugitive emissions from oil and 
gas systems

Table 2: Fuel types



Workbook: Task #2



Scope 1 Scope 2

Aviation gasoline Compressed Natural 
Gas (CNG) Landfill gas Other Liquid BioFuels Electricity

Biodiesels Crude oil Liquefied Natural Gas 
(LNG) Petroleum coke Electricity (CHP)

Biogasoline Diesel oil Liquefied Petroleum 
Gas (LPG) Propane Heating

Bitumen E85 Lubricants Residual fuel oil Heating (CHP)

Butane Ethanol Methanol Sewage sludge Steam

Charcoal Hydrogen Motor gasoline (petrol) Sludge gas Steam (CHP)

Coal (Bituminous or 
Black coal) Gas oil Municipal wastes (all) Town gas or city gas Cooling

Coke Jet gasoline Naphtha Wood or wood waste Cooling (CHP)

Coking coal Jet kerosene Natural gas

Coal (manufactured
solid fuels) Kerosene (paraffin) Other biogas

Checklist: Fuel types



Sub-sector Elec. Gas LPG Kerosene Diesel Petrol Fuel oil

I.1 Residential buildings Cooking x

I.2
Commercial and institutional 
buildings and facilities

I.3
Manufacturing industries and 
construction

I.4 Energy industries

I.5
Agriculture, forestry, and fishing 
activities 

I.6 Non-specified sources

I.7 Fugitive emissions from coal

I.8
Fugitive emissions from oil and 
gas systems

Table 2: Fuel types

Task 2:

Determine what types of fuel are being used. 



Task

1

Identify all sources of GHG emissions from energy use in buildings across your city:
• What activities are taking place?
• Where are the emissions occurring?
List them in Table 1

10m

2 Determine what types of fuel are being used. Complete Table 2 10m

3 Estimate scope 1 and 2 GHG emissions for Residential (I.1), Commercial & Institutional (I.2) 
and Manufacturing industries (I.3) sub-sectors using national fuel use data 30m

4
Record your data in Table 3, clearly documenting methodologies and data sources used. 
Where no GHG emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, 
use “NE”. 

10m

5 Consolidate the above information into Table 4 and identify what activity data and emission 
factors you will need to estimate GHG emissions, and where you will source this from 15m

Practical: Task #3



Workbook: Task #3



Workbook: Task #3

& Institutional (I.2) and Manufacturing industry (I.3)
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2017?



Task 3: Stationary energy
Estimate scope 1 and 2 GHG 
emissions for:

• Residential (I.1)
• Commercial & Institutional (I.2) 
• Manufacturing industries (I.3)

Preferred sources of data:

• Local energy use data / estimates
• Floor area breakdown * energy 

intensities

Otherwise >> scale national 
energy use data



Task 3: Stationary energy
Scaling factor

What makes a good scaling factor for 
scaling down national energy data for 
Residential, Commercial and 
Institutional and Manufacturing 
industries sub-sectors?

• Population
• # of buildings
• GDP
• # of companies registered

Note, assumptions: 

• No Energy industries (I.4)
• No Agriculture, forestry, and 

fishing activities (I.5)
• No Non-specified sources (I.6)
• No Fugitive emissions from coal 

activities (I.7)
• Fugitive emissions from gas (I.8) 

are negligible (ie. insignificant)



Identify fuel types  

Task 3: Stationary energy

Identify fuel consumption data

If national data, identify suitable scaling factor

Estimate GHG emissions

Scale data to city boundary

Identify emission factors



Identify fuel types  

Task 3: Stationary energy

Identify fuel consumption data

If national data, identify suitable scaling factor

Estimate GHG emissions

Scale data to city boundary

Identify emission factors

National Energy Balance 2017 Table 29
• Natural gas / LGP / Kerosene
• Petrol / Diesel / Fuel oil
• Coal / Coke
• Electricity

Third Biennial Update Report Table 1.15
• Population for Residential
• GDP for Commercial & Industrial

Third Biennial Update Report Table A2
2017 CDM electricity baseline for Malaysia Table 11



National Energy Balance 2017: Table 29

Source: NEB 2017

Source: NEB 2017

Activity data



Biennial Update Report #3: Table 1.15

Source: Malaysia Third Biennial Update Report to the UNFCCC

Population

GDP 
(in million RM)



Kuala Lumpur GPC inventory
Potential 
scaling 
factors

(note  
1 RM 
= 0.24 
USD)



Biennial Update Report #3: Table A2

Source: Malaysia Third Biennial Update Report to the UNFCCC

Emission 
factors for 
fossil fuels 
(note CH4 and 
N2O not yet 
converted to 
CO2e)



2017 CDM electricity baseline: Table 11

Source: Greentech 2017 CDM electricity baseline for Malaysia

Emission factor 
for electricity
(note CO2 only)

What 
about CH4
and N2O?



GHG emissions (tCO2e)
= Activity data x emission factor

Activity data is in kilo tonnes of oil 
equivalent (ktoe)

Emission factors for CO2 are in 
tonnes of carbon per terajoule 
(tC/TJ) or tonnes of carbon dioxide 
per Megawatt-hour (tCO2/MWh) 

Emission factors for CH4 and N2O 
are in kilograms per terajoule 
(kg/TJ)

Activity data and emission factor conversion

ktoe

tC

TJ

kg CO2e MWh



Activity data and emission factor conversion
GHG emissions (tCO2e)
= Activity data (TJ) 
x emission factor (tGHG/TJ) 
x GWP (tCO2e/tGHG)

ØConvert activity data from ktoe to 
TJ

ØConvert emission factors for CO2
from tC/TJ to tCO2/TJ

ØConvert emission factors for CH4
and N2O from kg/TJ to t/TJ

ØConvert tonnes of CH4 and N2O to 
CO2e using GWP



kilo tonnes oil equivalent (ktoe) > terajoules (TJ)
• Multiply by a conversion factor

tC/TJ > tCO2/TJ
• Multiply by molecular weight ratio (44/12)

kgCH4/TJ > tCO2e/TJ
• Divide by 1,000 and multiply by GWP

ØConvert activity data from ktoe to 
TJ

ØConvert emission factors for CO2
from tC/TJ to tCO2/TJ

ØConvert emission factors for CH4
and N2O from kg/TJ to t/TJ

ØConvert tonnes of CH4 and N2O to 
CO2e using GWP

Activity data and emission factor conversion

ktoe * 41.868 TJ=

tC/TJ * 44/12 tCO2/TJ=

kgCH4/TJ / 1000 tCO2e/TJ=GWP 
(25)*

kgN2O/TJ / 1000 tCO2e/TJ=GWP 
(298)*



tCO2/MWh > tCO2/TJ
• Divide by a conversion factor

ØConvert emission factors for CO2
from tCO2/MWh to tCO2/TJ

Electricity emission factor conversion

tCO2/MWh / 0.0036 tCO2/TJ=



Task 3: Stationary energy

Table Steps

1a Find activity data and 
convert to TJ

• Copy ktoe value from NEB 2017 Table 29 to workbook (columns C,E and G)
• Convert ktoe values to TJ by multiplying ktoe by 41.868 (columns: D,F and H)

1b
Identify scaling factor 
and scale data to city 
boundary

• Copy activity data in TJ from 1a (column: C)
• Identify suitable scaling factor for I.1, I.2 and I.3 : population or GDP (column: D)
• Copy national population and GDP values from BUR3 Table 1.15 (column: E)
• Record city population and GDP values (use Kuala Lumpur as default) (column: F)
• Determine ratio by dividing city value by national value (column: G)
• Multiple activity data by ratio to scale national data to city boundary (column: H)

1c Find emission factors 
and convert to tGHG/TJ

• Copy emission factors per fuel type from BUR3 Table A2 (columns: C,E and G)
• Convert tC/TJ to tCO2/TJ by multiplying by 44/12 (column: D)
• Convert kgCH4/TJ and kgN2O/TJ to tGHG/TJ by dividing by 1000 (columns: F and H)
• For electricity: convert tCO2/MWh to tCO2/TJ by dividing by 0.0036 (column: D)

1d Estimate GHG 
emissions

• Multiply activity data (from 1b) by emission factor (1c) (columns: C,D and F)
• Apply GWP factors to CH4 and N2O (columns: E and G)
• Sum all CO2, CH4 and N2O emissions (column: H)



Task 3: Stationary energy

Table Steps

1a Find activity data and 
convert to TJ

• Copy ktoe value from NEB 2017 Table 29 to workbook (columns C,E and G)
• Convert ktoe values to TJ by multiplying ktoe by 41.868 (columns: D,F and H)

1b
Identify scaling factor 
and scale data to city 
boundary

• Copy activity data in TJ from 1a (column: C)
• Identify suitable scaling factor for I.1, I.2 and I.3 : population or GDP (column: D)
• Copy national population and GDP values from BUR3 Table 1.15 (column: E)
• Record city population and GDP values (use Kuala Lumpur as default) (column: F)
• Determine ratio by dividing city value by national value (column: G)
• Multiple activity data by ratio to scale national data to city boundary (column: H)

1c Find emission factors 
and convert to tGHG/TJ

• Copy emission factors per fuel type from BUR3 Table A2 (columns: C,E and G)
• Convert tC/TJ to tCO2/TJ by multiplying by 44/12 (column: D)
• Convert kgCH4/TJ and kgN2O/TJ to tGHG/TJ by dividing by 1000 (columns: F and H)
• For electricity: convert tCO2/MWh to tCO2/TJ by 0.0036 MWh/TJ (column: D, cell D63)

1d Estimate GHG 
emissions

• Multiply activity data (from 1b) by emission factor (1c) (columns: C,D and F)
• Apply GWP factors to CH4 and N2O (columns: E and G)
• Sum all CO2, CH4 and N2O emissions (column: H)

Demonstration: Natural gas use in 
Commercial & Institutional sub-sector 

(I.2)



Task 3: Stationary energy

Cell fx

& Institutional (I.2) and Manufacturing industry (I.3)



1a. Record activity data (NEB 2017)

E10 fx = 25

25

& Institutional (I.2) and Manufacturing industry (I.3)



1a. Convert ktoe to TJ

F10 fx = E10 * 41.868

25 1047

& Institutional (I.2) and Manufacturing industry (I.3)



1b. Copy activity data from 1a

C34 fx = F10

1047

Institutional



1b. Select scaling factor

D34 fx = GDP

1047 GDP

Institutional



1b. Copy national value (BUR3)

E34 fx = 1108900

1047 GDP 1108900

Institutional



1b. Copy city value

F34 fx = 52097/0,24

1047 GDP 1108900 217071

Institutional



1b. Estimate ratio

G34 fx = F34/E34

1047 GDP 1108900 217071 0.20

Institutional



1b. Apply ratio to scale activity data

H34 fx = C34*G34

1047 GDP 1108900 217071 0.20 205

Institutional



1c. Copy emission factor: CO2 (BUR3)

C56 fx = 15.3

15.3



1c. Copy emission factor: CH4 (BUR3)

E56 fx = 1

15.3 1



1c. Copy emission factor: N2O (BUR3)

G56 fx = 0.1

15.3 1 0.1



1c. Convert tC/TJ to tCO2/TJ

D56 fx = C56*(44/12)

15.3 56.1 1 0.1



1c. Convert kgCH4/TJ to tCH4/TJ

F56 fx = E56/1000

15.3 56.1 1 0.001 0.1



1c. Convert kgCH4/TJ to tCH4/TJ

H56 fx = G56/1000

15.3 56.1 1 0.001 0.1 0.0001



1c. Electricity emission factor

D63 fx = ### / 0.0036

Data not available



1d: Multiply activity data (1b) by EF (1c)

C80 fx = H34*D56

11495

Institutional



1d: Multiply activity data (1b) by EF (1c)

D80 fx = H34*F56

11495 0.2

Institutional



1d: Multiply activity data (1b) by EF (1c)

F80 fx = H34*H56

11495 0.2 0.02

Institutional



1d: Apply GWP factor to CH4

E80 fx = D80*25

11495 0.2 0.025.12

Institutional



1d: Apply GWP factor to N2O 

G80 fx = F80*298

11495 0.2 0.025.12 6.11

Institutional



1d: Sum all CO2, CH4 and N2O emissions

H80 fx = C80+E80+G80

11495 0.2 0.025.12 6.11 11506

Institutional



Task 3: Stationary energy

Table Steps

1a Find activity data and 
convert to TJ

• Copy ktoe value from NEB 2017 Table 29 to workbook (columns C,E and G)
• Convert ktoe values to TJ by multiplying ktoe by 41.868 (columns: D,F and H)

1b
Identify scaling factor 
and scale data to city 
boundary

• Copy activity data in TJ from 1a (column: C)
• Identify suitable scaling factor for I.1, I.2 and I.3 : population or GDP (column: D)
• Copy national population and GDP values from BUR3 Table 1.15 (column: E)
• Record city population and GDP values (use Kuala Lumpur as default) (column: F)
• Determine ratio by dividing city value by national value (column: G)
• Multiple activity data by ratio to scale national data to city boundary (column: H)

1c Find emission factors 
and convert to tGHG/TJ

• Copy emission factors per fuel type from BUR3 Table A2 (columns: C,E and G)
• Convert tC/TJ to tCO2/TJ by multiplying by 44/12 (column: D)
• Convert kgCH4/TJ and kgN2O/TJ to tGHG/TJ by dividing by 1000 (columns: F and H)
• For electricity: convert tCO2/MWh to tCO2/TJ by dividing by 0.0036 (column: D)

1d Estimate GHG 
emissions

• Multiply activity data (from 1b) by emission factor (1c) (columns: C,D and F)
• Apply GWP factors to CH4 and N2O (columns: E and G)
• Sum all CO2, CH4 and N2O emissions (column: H)



Task

1

Identify all sources of GHG emissions from energy use in buildings across your city:
• What activities are taking place?
• Where are the emissions occurring?
List them in Table 1

10m

2 Determine what types of fuel are being used. Complete Table 2 10m

3 Estimate scope 1 and 2 GHG emissions for Residential (I.1), Commercial & Institutional (I.2) 
and Manufacturing industries (I.3) sub-sectors using national fuel use data 30m

4
Record your data in Table 3, clearly documenting methodologies and data sources used. 
Where no GHG emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, 
use “NE”. 

10m

5 Consolidate the above information into Table 4 and identify what activity data and emission 
factors you will need to estimate GHG emissions, and where you will source this from 15m

Practical: Task #4



Workbook: Task #4



Workbook: Task #4



Sub-sector Scope 1 Scope 2 Scope 3

I.1 Residential buildings

I.2 Commercial and institutional buildings and facilities

I.3 Manufacturing industries and construction

I.4 Energy industries

I.4.4 Energy generation supplied to the grid

I.5 Agriculture, forestry, and fishing activities 

I.6 Non-specified sources

I.7 Fugitive emissions from coal

I.8 Fugitive emissions from oil and natural gas systems

Table 3: GPC table



Fugitive emissions (I.8)
CIRIS tool can be used to estimate
fugitive emissions

Applies emission factors for CO2 and
CH4 to gas consumption in a city

Assume fugitive emissions are
negligible (ie insignificant). We will
revisit and update this in Module G



Sub-sector Scope 1 Scope 2 Scope 3

I.1 Residential buildings 1,459,920 tCO2e 2,289,200 tCO2e NE

I.2 Commercial and institutional buildings and facilities

I.3 Manufacturing industries and construction

I.4 Energy industries

I.4.4 Energy generation supplied to the grid

I.5 Agriculture, forestry, and fishing activities 

I.6 Non-specified sources

I.7 Fugitive emissions from coal

I.8 Fugitive emissions from oil and natural gas systems

Table 3: GPC table

Task 4:

Record your data in Table 3, clearly 

documenting methodologies and data 
sources used. Where no GHG 

emissions occur or are deemed 
insignificant, use “NO”. For scope 3 

sources, use “NE”. 



Congratulations



Task

1

Identify all sources of GHG emissions from energy use in buildings across your city:
• What activities are taking place?
• Where are the emissions occurring?
List them in Table 1

10m

2 Determine what types of fuel are being used. Complete Table 2 10m

3 Estimate scope 1 and 2 GHG emissions for Residential (I.1), Commercial & Institutional (I.2) 
and Manufacturing industries (I.3) sub-sectors using national fuel use data 30m

4
Record your data in Table 3, clearly documenting methodologies and data sources used. 
Where no GHG emissions occur or are deemed insignificant, use “NO”. For scope 3 sources, 
use “NE”. 

10m

5 Consolidate the above information into Table 4 and identify what activity data and emission 
factors you will need to estimate GHG emissions, and where you will source this from 15m

Practical



Workbook: Task #4



Workbook: Task #4



GPC Data Where from? Action Lead

Residential buildings

Commercial buildings 
and facilities

Institutional buildings 
and facilities

Manufacturing /  
construction

Energy generation 
supplied to the grid
Fugitive emissions 
from oil and gas

Table 4: Action plan



GPC Data Where from? Action Lead

Residential buildings Obtain electricity use data Ministry for the Environment
Request informal meeting to 
discuss what data they have

Mrs. Jones (Dept of Energy)

Commercial buildings 
and facilities

Institutional buildings 
and facilities

Manufacturing /  
construction

Energy generation 
supplied to the grid

Fugitive emissions 
from oil and gas

Table 4: Action plan

Task 5:

Consolidate the above information into Table 4 and identify 

what activity data and emission factors you will need to 
estimate GHG emissions, and where you will source this from



Module C: Stationary energy

03
SUMMARY



01

Overview

02 03 04

05 06

Module C: Stationary energy

Fuel combustion Fugitive 
emissions

Grid-supplied 
energy 

consumption

Case studies Practical



Mercury
It’s the smallest and 

innermost planet 

H. Using the 
inventory

G. CIRIS

F. IPPU & AFOLU

E. Waste

A. Inventory 
boundary

B. Calculating
emissions

C. Stationary
energy

D. Transportation



Next time: Transporation

The end




