
Introduction to the GACMO tool – new version 2.0

Use of the GACMO tool for the preparation of NDCs and BTRs

Greenhouse Gas Abatement Cost Model (GACMO)



I. What is GACMO?

II. Key steps and approach

III. Use of GACMO for NDC and BTR

Conclusions

Content



I. What is GACMO?

GACMO = Greenhouse gas Abatement Cost Model

Excel based bottom-up modelling tool for greenhouse gas emissions projections

IPCC/CDM Methodologies

Developed by Jørgen Fenhann at the UNEP CCC

Available for free on the UNEP CCC website GACMO tool - UNEP-CCC (unepccc.org)

GACMO tool

https://unepccc.org/the-greenhouse-gas-abatement-cost-model-gacmo/


• Spreadsheets are hidden
• Navigation throughout the tables by clicking on 

buttons

Step-wise approach for model 
development

• Step-by-step guidance in each spreadsheet
Detailed guidance

• Main results
PDF report

• Improved tables, figures

Improved interface 

I. What is GACMO?
New version of the GACMO tool

Main buttons for navigation in GACMO

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9



GHG emissions projections for Business As Usual (BAU) scenario in 2025, 2030, 2035 and 2050

Mitigation scenario as % reduction in the GHG emissions compared to the BAU in 2025, 2030, 2035 and 2050 
(mitigation scenarios for NDC development/update)

Expected and achieved emissions reduction (annual, cumulative) from specific mitigation options

GHG reduction and the cost for each mitigation option compared to the technology used in the baseline.

Overview of the total mitigation effort: total GHG reduction, total investment, and total annual cost.

I. What is GACMO?
Use of the GACMO tool



•Population, GDPBasic country data

•Grid emission factor, energy prices, emission factors, calorific values of fuels, GWPs, etc.Key assumptions

• Production and consumption data of fuels and electricity by sectors for the start yearEnergy balance

• Agriculture, Forestry, Waste, Industrial processes and Fugitive emissionsGHG emissions for non-energy sectors

•Annual % change up to 2025, 2030, 2035 and 2050 (BAU scenario)Growth factors

•Units penetrating in the years 2025, 2030, 2035, and/or 2050Mitigation options

•E.g. solar insolation, annual distance for transport, number of hours usage of lighting, 
investment costs etc.

Technical and economical parameters of the 
technology/mitigation options 

I. What is GACMO?
Input data requirements



•Albania has used this for its NC1 (2002), NC2 (2009), NC3 (2016), NC4 (2022)
National Communications

•Maldives (INDC, 2014); Cameroon (NDC1, 2021); Ghana (NDC1, 2021); Niger (NDC1, 2021)
INDC/NDC

•Maldives (BUR1, 2019); Albania (BUR1, 2021); Ghana (BUR3, 2021)
BUR

•Many countries are using the GACMO tool to prepare their first BTR
BTR

•Maldives (National action plan on air pollutants, 2019); Tunisia (inputs for LTS); Jordan (inputs for LTS)
National Action Plan or Long-Term Strategy

•Zero carbon Latin America a pathway for net decarbonisation of the regional economy by mid-century (UNEP, 2015); 
•Net Zero Carbon Scenarios for the Energy Sector in West Asia (UNEP, 2022)

Regional analysis

I. What is GACMO?
Use of the GACMO tool



•AssumptionsStep 1

•Energy BalanceStep 2

•GHG BalanceStep 3

•GrowthStep 4

•BAU projected Energy BalancesStep 5

•BAU projected GHG BalancesStep 6

•Mitigation optionsStep 7

•ResultsStep 8

•TrackingStep 9

Start Year and 
BAU scenario

Results for BAU 
scenario

Mitigation 
scenario

Results and 
track progress

II. Key steps and approach

Main steps to develop the GACMO tool



Main steps to develop the GACMO tool

Start Year and 
BAU scenario

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

II. Key steps and approach



Energy Balance

GHG emissions 
inventory

Emission factors

GHG emissions in the Start year

Input data provided by the user

BAU scenario

CO2 emissions 
from fuel 

combustion

Non-CO2 emissions 
from energy 

sector, fugitive 
emissions

GHG emissions from 
non-energy sectors 

Total GHG 
emissions 
start year

II. Key steps and approach



GHG emissions in the BAU scenario

BAU scenario

CO2 emissions 
from fuel 

combustion

Non-CO2 emissions 
from energy 

sector, fugitive 
emissions

GHG emissions from 
non-energy sectors 

Total GHG 
emissions in 
2025/30/35/

50

Growth rates, annual, %

Growth rates, annual, %

Growth rates, annual, %

Input data provided by the user

II. Key steps and approach



Main steps to develop the GACMO tool
Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Results for BAU 
scenario

II. Key steps and approach



Main steps to develop the GACMO tool
Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Mitigation 
scenario

II. Key steps and approach



Defining the list of mitigation options for the mitigation scenario

119 pre-defined mitigation options
User selects mitigation options applicable for the country

For each mitigation option chosen, the user will have to insert (in  the column I) the number of 
units in the year 2025, 2030, 2035, or 2050. 

User can refer to national reports such as sectoral policy planning documents, national 
development strategies, NDCs, etc.

It is good practice to involve a representative group of national experts from the different 
sectors/ministries in the development of list of mitigation options

Mitigation scenario
II. Key steps and approach



EmissionsMitigation 
scenario

EmissionsBAU 
scenario

Total emissions 
reductionSelected 

mitigation options

Mitigation scenario
II. Key steps and approach



Main steps to develop the GACMO tool

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Results

II. Key steps and approach



GHG emissions projections in the Lao PDR’s NDC  

Results
Total GHG emissions

II. Key steps and approach

https://unfccc.int/sites/default/files/NDC/2022-06/NDC%202020%20of%20Lao%20PDR%20%28English%29%2C%2009%20April%202021%20%281%29.pdf


Results are presented for 8 sectors for BAU and mitigation 
scenario
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Results
Example of GHG emissions projections by sectors

II. Key steps and approach



• Y-axis: Revenue of an option to reduce one tonne of CO2 equivalent (expressed in US$/tCO2-eq)
• X axis: GHG emission reduction potential of an option (expressed in ktCO2-eq / year)

-500

 -

 500

 -  50,000  100,000  150,000  200,000  250,000  300,000  350,000

Marginal Abatement Revenue Curve 2035 mitigation options
 Hydro power connected to main grid  Wind turbines, on-shore  Solar PVs, large grid
 New office building with central cooling  New bicycle lanes  Electric cars
 Energy efficiency in service  Energy efficiency in industry  Rice crop CH4 reduction

Results
Example of Marginal abatement revenue curve (MAR curve)

II. Key steps and approach



Main steps to develop the GACMO tool

The Tracking step is used ex-post, once the mitigation options have been 
implemented, to monitor the progress in implementing and achieving a 
country´s NDC.

User defines the values for implemented mitigation options

Accumulated GHG reductions for the implementation period

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

Step 9

Tracking

II. Key steps and approach



• Economy-wide GHG emissions target
• Sectoral targets consistent with the economy-wide  

target
Identification of NDC target levels

• MAR curve can be useful to select the set of mitigation 
options based on the costs and emissions reductionSelection of appropriate list mitigation 

options

• Expected and achieved emission reduction from 
mitigation measuresTracking progress 

III. Use of GACMO for NDC and BTR

Use of the GACMO tool for the NDC planning and tracking 



Use of the GACMO tool for the Biennial Transparency Report (BTR) preparation

Indicator(s) 
selected to track 

progress

{Indicator}
Information for the reference 

point(s), level(s),
baseline(s), base year(s) or 

starting point(s), as
appropriate

Each Party shall provide the 
information for each 

selected indicator for the 
reference point(s), level(s),
baseline(s), base year(s) or 

starting point(s)

GACMO

Definition of the indicators

III. Use of GACMO for NDC and BTR

CTF 1 - Structured summary: Description of selected indicators



Use of the GACMO tool for the Biennial Transparency Report (BTR) preparation

Indicator(s) selected to track 
progress of the NDC or 

portion of
NDC under Article 4 of the 
Paris Agreement (paras. 65 

and 77(a)
of the MPGs):

Implementation period of the NDC 
covering information for previous 
reporting years, as applicable, and 
the most recent year, including the 

end year or end of period

Progress made towards the 
NDC, as determined by 

comparing the most recent 
information for each selected 

indicator, including for the end 
year or end of period, with the 

reference point(s), level(s), 
baseline(s), base year(s) or 

starting point(s)

GACMO

Tracking of the indicators

III. Use of GACMO for NDC and BTR

CTF 4 - Structured summary: Tracking progress made in implementing and achieving the NDC under Article 4 of the Paris 
Agreement



Use of the GACMO tool for the Biennial Transparency Report (BTR) preparation

Mitigation policy 
and measure

Objectives
Sectors affected
Gases affected

Estimates of GHG 
emissions 
reductions

Expected

Achieved

GACMOCTF Table 5. Mitigation policies, measures, actions and plans

Assessment of the impact of the individual policies and measures

III. Use of GACMO for NDC and BTR



Information necessary to track progress made in implementing and achieving NDCs

Use of GACMO tool for the Biennial Transparency Report (BTR) preparation

Projections
(with and without 

LULUCF)

With measures (shall)
Implemented and 

adopted policies and 
measures

With additional 
measures (may)

Implemented, 
adopted and planned
policies and measures

Without measures 
(may)

Excludes all policies 
and measures after 

the cut-off date

GACMO: 
GHG emissions projections

CTF tables 7, 8, 9

III. Use of GACMO for NDC and BTR



Conclusions



• GACMO tool is a simple tool, easily adaptable to a specific national context used to make analysis of mitigation options and
their effects in terms of GHG emissions reduction in the context of NDC preparation or update

• The GACMO calculations are transparent and easy to follow, in line with the methodologies established by the IPCC and CDM

• The GACMO tool can be used for preparation of NDCs

• Establishing GHG emissions targets

• GACMO tool allows to establish a Business As Usual (BAU) - projections towards 2025/2030/2035/2050

• GACMO tool allows to establish a mitigation scenario (percentage of reduction of GHG emissions in comparison with BAU)

• GACMO tool allows to calculate the reduction of GHG emissions, and the cost related to each mitigation option compared to a technology used as
a reference

• The GACMO tool can be used for NDC tracking and preparation of BTR

• Tracking progress of implementation (specific mitigation options) and tracking achievement of GHG emissions targets

• Preparation of the CTF tables of the BTR



GACMO tool
https://unepccc.org/gacmo-tool/

Contact us:
denis.desgain@un.org

aiymgul.kerimray@un.org

ICAT

https://climateactiontransparency.org/

https://climateactiontransparency.org/
our-work/icat-toolbox/gacmo/

https://unepccc.org/gacmo-tool/
mailto:denis.desgain@un.org
mailto:aiymgul.kerimray@un.org
https://climateactiontransparency.org/
https://climateactiontransparency.org/our-work/icat-toolbox/gacmo/
https://climateactiontransparency.org/our-work/icat-toolbox/gacmo/
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