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Guidelines and Methods
GHG inventory



Available guidance

• IPCC Guidelines for GHG Inventory

Estimates

• Policy and Action Standard for Policy 

effects

https://www.ipcc-nggip.iges.or.jp/public/2006gl/vol2.html
https://ghgprotocol.org/policy-and-action-standard


The GHG inventory

• CRF1. Energy

• Stationary combustion

• Transports

• CRF2. Industrial processes & Solvent 

and product use

• CRF3. Agriculture

• CRF4. Land use, land use change and 

forestry

• CRF5. Waste



The reporting of 
emissions to air

• UNFCCC

• National Inventory Report – annually

• Biennial Report – biennially

• National Communication – every fourth year

• Emissions of CO2, CH4, N2O, CO, SO2, NOx, NMVOC, (HFCs,  

PFCs, SF6, PAHs, HCBs, PCBs)

• UNFCC FCCC/CP/2002/7/Add.2  28 March 2003

• For further guidelines

• “2006 IPCC Guidelines for National Greenhouse Gas Inventories” 

regulates how the climate gases should be estimated and reported

http://cdm.unfccc.int/Reference/COPMOP/decision_21_CP.8.pdf


And under the Paris 
Agreement

• National GHG Inventory report

• Progress made in implementign and 

achieving nationally determined

contribution (NDC)



Methods Energy 
sector
• Emissions form the energy sector is divided 

in three main groups 

• Stationary combustion (energy, industry, 

small scale)

• Mobile combustion (transport, working 

machinery)

• Diffuse emissions (flaring, leakage etc.)

• In addition the fuel consumption from the 

supply side is reported in the ”Reference 

Approach”



Example of grouping 
the energy sector for 
GHG inventories and 
their CRF code

• Emissions are reported by CRF/NFR 

code:

• Coarse division of emissions from 

branches of industry within stationary 

combustion 

1A. Fuel Combustion Activities (Sectoral Approach)

1A1. Energy Industries

1A1a.  Public Electricity and Heat Production

1A1b.  Petroleum Refining

1A1c.  Manufacture of Solid Fuels and Other Energy Industries

1A2. Manufacturing Industries and Construction

1A2a.  Iron and Steel

1A2b.  Non-Ferrous Metals

1A2c.  Chemicals

1A2d.  Pulp, Paper and Print

1A2e.  Food Processing, Beverages and Tobacco

1A2f.   Non-metallic minerals

1A2g.  Other

1A2g\ Machinery

1A2g\ Stationary

1A3. Transport

1A3a.  Civil Aviation

1A3b.  Road Transportation

1A3c.  Railways

1A3d.  Navigation

1A3e.  Other Transportation 

Off-road vehicles and other machinery

1A4. Other Sectors

1A4a.  Commercial/Institutional

1A4b.  Residential

1A4c.  Agriculture/Forestry/Fisheries



• Emissions within the energy sector is 

normally estimated with the equation 

formula 

• AD*NCV*EF where,

• AD = Activity Data , here energy 

consumption in physical measures 

• NCV = Net Calorific Values for 

conversion to TJ

• EF = Emission Factor for the substance , 

often in kg/GJ

Methods Energy 
sector



Descision tree for 
Tier/method

Tier 1 Tier 2 Tier 3

Increased complexity

Decreased uncertainty



Tier 1

• Emission GHG, fuel=emissions of a 

given GHG type of fuel (kg GHG)

• Fuel Consumption fuel= amount of fuel

combusted (TJ)

• Emission Factor GHG, fuel=default 

emission fctor of a given GHG by type

of fuel (kg gas/TJ)

𝑬𝒎𝒊𝒔𝒔𝒊𝒐𝒏𝒔𝑮𝑯𝑮,𝒇𝒖𝒆𝒍 = 𝑭𝒖𝒆𝒍 𝑪𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒇𝒖𝒆𝒍 ∗ 𝑬𝒎𝒊𝒔𝒔𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓𝑮𝑯𝑮,𝒇𝒖𝒆𝒍



Tier 2

• Data on the amount of fuel combusted 

in the source category

• A country-specific emission factor for 

the source category and fuel for each 

gas

𝑬𝒎𝒊𝒔𝒔𝒊𝒐𝒏𝒔𝑮𝑯𝑮,𝒇𝒖𝒆𝒍 = 𝑭𝒖𝒆𝒍 𝑪𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒇𝒖𝒆𝒍 ∗ 𝑬𝒎𝒊𝒔𝒔𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓𝑮𝑯𝑮,𝒇𝒖𝒆𝒍



Tier 3

• Fuel type used

• Combustion technology

• Operating conditions

• Control technology

• Quality of maintenance 

• Age of equipment used to burn the fuel

• facility level information on fuel use 

and emissions

𝑬𝒎𝒊𝒔𝒔𝒊𝒐𝒏𝒔𝑮𝑯𝑮,𝒇𝒖𝒆𝒍 = 𝑭𝒖𝒆𝒍 𝑪𝒐𝒏𝒔𝒖𝒎𝒑𝒕𝒊𝒐𝒏𝒇𝒖𝒆𝒍 ∗ 𝑬𝒎𝒊𝒔𝒔𝒊𝒐𝒏 𝑭𝒂𝒄𝒕𝒐𝒓𝑮𝑯𝑮,𝒇𝒖𝒆𝒍



Emission factors

• IPCC default

• Country specific

• Sector specific

• Facility specific



Time series 
consistency

• 1990, 1994 initial communication

• 2000 second national communication 

• UNFCC FCCC/CP/2002/7/Add.2  28 

March 2003

• Keep same data source as long as 

possible

http://cdm.unfccc.int/Reference/COPMOP/decision_21_CP.8.pdf


Typical tools and 
models

• IPCC working sheets

• IPCC Software 

https://www.ipcc-nggip.iges.or.jp/public/2006gl/vol2.html
https://www.ipcc-nggip.iges.or.jp/software/index.html


Typical indicators to 
measure mitigation 
(Swedish Example)
• Renewable energy share in the total 

final energy consumption

• Energy intensity measured in terms of

primary energy and GDP

• Share of household waste for energy

production

• Find more examples



Guidelines and Methods
Policy effects



Policy and action standard 

and application to Energy 

sector
• A guideline (accounting and reporting standard) 

for estimating the GHG effects of policies and 

actions 

• To help users assess GHG effects of specific 

policies and actions in an accurate, consistent, 

transparent, complete, and relevant way

• To help policymakers develop effective 

strategies for managing and reducing GHG 

emissions 

• Additional guidance for different sectors is 

provided 

• https://ghgprotocol.org/policy-and-action-standard

https://ghgprotocol.org/policy-and-action-standard


How to assess the 
impacts of a 
Mitigation Action?

• A policy or action can have GHG effects

(GHG emission reductions or increases) and

non-GHG effects (improvement in air or

water quality, job creation, etc)

• In order to estimate and measure the GHG 

and non-GHG effects of a policy or action, it

is necessary to first gain an understanding

on the effects that the measure will have

Identify
potential 

GHG 
effects of
the policy
or action

Identify all 
sources / 
sinks and

GHG 
associated

with the
GHG 

effects

Map the
causal
chain



Identifying potential 
effects of a policy or
action

1. Identify all inputs and activities related to the

implementation of the action in order to

understand its effects

2. Identify intermediate effects of the action

3. Identify GHG effects

4. Identify non-GHG effects

Identify
potential 

GHG effects
of the policy

or action



Identifying potential 
effects of a policy or
action
• Relationship of inputs, activities, 

intermediate effects, GHG effects, and 

non-GHG effects

Identify
potential 

GHG effects
of the policy

or action



Identifying potential 
effects of a policy or
action
• The next step is to identify the largest 

possible number of effects of a policy or 

action. 

• Users should consider all possible types of 

effects: 

o In-jurisdiction and out-of-jurisdiction

o Short- and long term

o Intended and unintended

o Likely, possible, and unlikely

o GHG increasing and GHG decreasing

Identify
potential 

GHG effects
of the policy

or action



Identifying potential 
effects of a policy or
action
• Users should also consider potential GHG effects in terms of the 

following:

• Technology effects: Design or deployment of new technologies

• Infrastructure effects: Development of new infrastructure

• Consumer / Business behavior and practices: Changes in 

purchasing / manufacturing decisions or other practices

• Market effects: Changes in supply and demand, in prices, in 

market structure or market share resulting from the policy or 

action

• Life-cycle effects: Changes in upstream and downstream 

activities, such as extraction and production of energy and 

materials, or effects in sectors not targeted by the policy or 

action

• Macroeconomic effects: Changes in macroeconomic 

conditions (GDP, income, employment, or structural changes 

in economic sectors)

• Trade effects: Changes in imports and exports, such as 

leakage

Identify
potential 

GHG effects
of the policy

or action



Identifying potential 
effects of a policy or
action
• There are several ways to identify GHG and non-

GHG effects, such as:

• Literature reviews of previous evaluation of

similar policies under similar circumstances

• Consultations, enquiries or panels with experts

and other relevant stakeholders

• Review of existing decrees, development

plans, environmental impact assessments and

economic studies

• Sector specific methodologies or guidelines

• Expert judgement

Identify
potential 

GHG effects
of the policy

or action



Identifying the key source and

sink GHG emission categories

and the GHG associated to the

GHG effects of a policy or action

• Once all effects of a policy or action

have been identified, the next step is to

identify the categories and GHG 

associated to its effects

• It is recommended to use the IPCC 

GHG inventory guidelines

Identify all 
sources / 
sinks and

GHG 
associated

with the
GHG effects



Mapping the causal
chain
• The next step is to map and document a 

causal chain of the policy or action assessed

on the base of the identified effects and the

identified GHG sources and removals

• It can be decided whether:

• A single causal chain is developed for an 

overall (sectoral) strategy

• Independent causal chains are

developed for each policy or action

included in the (sectoral) strategy

• As a minimum, the causal chain has to

include all intermediate effects and GHG 

effects identified

Map the
causal chain



Mapping the causal
chain

Map the
causal chain



Mapping the causal
chain

Map the
causal chain



Example Mapping 
the causal chain

Map the
causal chain



Mapping the causal
chain

• An example

Map the
causal chain



Excercises



Excercise on mapping the 
causal chain for policy 
mitigation action



Exercise 1 on Causal
Chain for policy
30 min
• Develop a causal chain for policies in 

the Energy sector. 

• Pick a policy and develop a causal 

chain showing likely impacts, and 

deciding which ones are more important 

for monitoring



Exercise 2 on Causal
Chain for policy
30 min
• 1. Discussion of possible indicators for 

Energy sector

• 2.Make a list.

• 3. Pick indicators from your list which

could be best used to describe different 

impacts in the causal chain from earlier

exercise



Exercise 3 on Causal
Chain for policy
30 min

• How to evaluate the effects. 

• What type of data is needed and how 

to get it?

• Who owns the data? Participants 

look at the indicators they’ve 

selected and think about which 

institutions would need to be 

involved in providing and 

checking/validating this data. 




