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GACMO tool

GACMO = Greenhouse gas Abatement Cost Model

( )

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

- J

IPCC/CDM Methodologies

Developed by Jgrgen Fenhann at the UNEP CCC

Available for free on the UNEP CCC website GACMO tool - UNEP-CCC (unepccc.org)
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https://unepccc.org/the-greenhouse-gas-abatement-cost-model-gacmo/
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New version of the GACMO tool

Step-wise approach for model

mmw development

* Spreadsheets are hidden

* Navigation throughout the tables by clicking on
buttons

mmw Detailed guidance
* Step-by-step guidance in each spreadsheet

mam PDF report

¢ Main results

B | mproved interface

e Improved tables, figures
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Main buttons for navigation in GACMO
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|CAT e
Use of the GACMO tool

GHG emissions projections for Business As Usual (BAU) scenario in 2025, 2030, 2035, 2040, 2045 and 2050

Mitigation scenario as % reduction in the GHG emissions compared to the BAU in 2025, 2030, 2035, 2040,
2045 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.
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Use of the GACMO tool

——{ National Communications )
eAlbania has used this for its NC1 (2002), NC2 (2009), NC3 (2016), NC4 (2022)

—{ INDC/NDC J
*Maldives (INDC, 2014); Cameroon (NDC1, 2021); Ghana (NDC1, 2021); Niger (NDC1, 2021)

— BUR )
eMaldives (BUR1, 2019); Albania (BUR1, 2021); Ghana (BUR3, 2021)

—{ BTR )
eMany countries are using the GACMO tool to prepare their first BTR

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

——{ Regional analysis )

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

Key assumptions

Energy balance

GHG emissions for non-energy sectors

Growth factors

Mitigation options

Technical and economical parameters of the
technology/mitigation options
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Input data requirements
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*Population, GDP

*Grid emission factor, energy prices, emission factors, calorific values of fuels, GWPs, etc.
¢ Production and consumption data of fuels and electricity by sectors for the start year

» Agriculture, Forestry, Waste, Industrial processes and Fugitive emissions

eAnnual % change up to 2025, 2030, 2035 and 2050 (BAU scenario)

*Units penetrating in the years 2025, 2030, 2035, and/or 2050

*E.g. solar insolation, annual distance for transport, number of hours usage of lighting,
investment costs etc.
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Main steps to develop the GACMO tool

Start Year and

BAU scenario

Step 1 - Assumptions

TICAT
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Step 1

Step 2

Step 3

Basic country information

The Assumptions sheet includes all the basic country, cost, and technical data that the GACMO tool needs as inputs for the

Step 4

Step 5

Step 6

Step 7

Step 8

environment copenhagen
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Country: T calculations.

Lountry: Ty This sheet must be filled in by the user.

Start year (latest inventory): 2015

Currency: Currency Y Al the cells in the six tables displayed on the sheet must be mn;idered by the userr Some of these cells may already include default

values for some data, but the user can adjust those values if national values are available for the same.
Exchange rate used (1USS=): 4
Discount rate = 7.0% Please refer to the Guidance for further details on the data included in this sheet and on how to fill in it
Once all the data on the sheet have been filled, you can click “go to step 2: Energy balance”
Crude oil 50.0 |US$/bbl
Crude oil 0.31 |USS/litre
LNG 3.3 |US$/MBTU
Natural gas 3.1 |US$/GI
Coal 50 |US$/ton
See Energy conversion factors
B . . a el q Petroleum S Natural
LPG Gasoline | Bioethanol | Jet Fuel Diesel oil Biodiesel Heavy Fuel Oil Kerosene Coal Coke coke Lignite Gas

Distillate price/crude oil price (litre/litre) 0.90 1.40 1.40 1.20 0.80 1.40
Price, USS/liter 0.28 0.44 0.83 0.44 0.38 1.20 0.25 0.44
Price, USS$/G) 111 13.1 123 104 6.4 123 2.0 20 | 20 | 3.1
Densitv. t/m3 054 0.75 0.76 .80 n.84 0.88 0.8 0.80 VIS
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BAU scenario

GHG emissions in the Start year

Input data provided by the user

=

CO, emissions
from fuel
combustion

Energy Balance

Emission factors

Total GHG

Non-CO, emission
from energy
sector, fugitive
emissions

emissions
start year

GHG emissions from
non-energy sectors

GHG emissions
inventory
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BAU scenario

GHG emissions in the BAU scenario

Input data provided by the user

=

CO, emissions
from fuel
combustion

Growth rates, annual, %

Growth rates, annual, %

Non-CO, emission
from energy
sector, fugitive
emissions

Total GHG
emissions in
2025/2030/2035/20

40/2045/2050

GHG emissions from
non-energy sectors

Growth rates, annual, % |:>
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Main steps to develop the GACMO tool

Mitigation

scenario

Step 7 - Selection of the mitigation options for year 2025, 2030, 2035 and 2050

Go back to Step 1-4

IZBZS II 2030 II 2035 II ZDSOI

I Select reduction option sector/type I

Selected year: 2030

Adjust MAR Curves

TICAT
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Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

Total GHE mitigation in Country X
Emission Investment Annual Uriits Emission reduction in 2030 Diesel | Gasoline | Electricity | Electricity
reduction costs penetrating Per option Added saved | saved saved produced

Type option US$AC0Ze | Sub-type unit IC02e/unit | Million US$ | MUSSiyear | in2030 | kiCD2e/year kiCO2Ze/year  Frac.of total| ktoe Ktoe GWh GWh
| Agriculture ce crop CH4 reduction 1.20|Rice crop CH4 red.(1000 ha) 2,520 1 0.10 1 252 0.0%

Zero tillage -166.39|1000 ha 86| o 0.01 1 003 3 0.0%

Cover crops 81.04(1000 ha 1,480 - 012 1 148 a4 0.0%

Nitrification inhibitors (1000 ha 67.69(1000 ha 790 - 0.05 1 073 5 0.0%

Covering slurry stores (L slurry store] 237.83(1 shurry store. 0.20) [ 000 1 000 H 0.0%

Eat in ruminants diets (%DM fat sdded) ‘B0.50(%DM fat added 5,027 - 0.40 1 5.03 10 0.0%

Tobacco curing -20.80{100 t tobacco/yr 562| ol 001 1 056 10 0.0%
[Biomass energy Rice husk cogeneration plants ~87.68|1 MW cogeneration 3,719 1] 0.85 1 972 20 0.0% 8|

Biomass power from biomass residues -191.87|1 MW CHP plant 2,428 3 |- 0.47 1 243 23 0.0% 5

Baogasse power -341.74/100 kt sugar canefyear 6,791} 2] 232 1 673 29 0.0% 14|
CCs CCs plant 203.82|1 MW 5,412 12 110 1 5.41 35 0.0% 0|
[Cement Clinker replacement 7.55/1000 tonnes cement/day 166,584 ] B 1326 1 166.58 201 0.0%
Coal bed mine methane Coal mine methane -30.71|10 Mm3 CMM/year 37,353 - 0.04 1 37.35 233 0.0% 7|
EE households Efficient residential airconditioning -307.41/1000 780 0| 024 1 078 240 0.0% 1]

Efficient lighting with CFLs -321.07|1000 Bulps. 38| o 0.01 1 004 240 0.0% 0

Efficient lighting with LEDs -354.681000 Bulps 78] 0|- 0.03 1 0.08 240 0.0% 0

Efficient lighting with LEDs replacing CFL -213.84/1000 Bulps 9| o 0.00 1 001 240 0.0% 0|

Efficient wood stoves -933.25/1000 stoves. 1,338 o|- 125 1 134 241 0.0%

Efficient charcoal stoves -62.01|1000 stoves. 293 o 0.02 1 023 241 0.0%

LPG stoves replacing woed stoves 74.17/1000 stoves. 2,055 o 015 1 205 243 0.0%

Efficient electric stoves -273.81|1000 stoves 155 o 0.04 1 0186 244 0.0% 0

Induction based cooking 504.90(1000 stoves. 1 [ 001 1 001 24 0.0% 0|

New passive home -141.19/1000 new homes 8,439 - - 120 1 850 252 0.0% 14§

|Efficient refrigerators -37.24/1000 refri 1,203.8] ol 004 1 120 253 0.0% 9|
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Mitigation scenario

Defining the list of mitigation options for the mitigation scenario

e N
119 pre-defined mitigation options

\User selects mitigation options applicable for the country )

e A
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, 2040, 2045 and 2050.

\ Y,

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

\ Y,

e A
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

\ Y,
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Mitigation scenario

Total emissions
reductiong,.cteq

mitigation options

Il

EMISSIONS)itization Emissionsg,, —

scenario scenario
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Results

Total GHG emissions

GHG emissions projections in the Lao PDR’s NDC

GHG emissions from all sectors

140,000
__...-"'""".." — R g line GHG esshons scenanio (00D 2e)
120,000 /
LLLEREEH
— Uncosdinosal 2050 milgaton sccniamio
(k0 2e)
LURE L
/ = = = P 2030 unconditonal scenasio o be
60,000 {p’ confimed in fure NDC (002€)
-"h\‘
10,000 ™ _—
i = - — = = Cosdtonal st zer B050 scenaro (ICD2)
~ = o~
-~ = -
20,000 -
L
-
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-
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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
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Results

Example of GHG emissions projections by sectors

BAU emissions from the sectors

800.000
700.000 Power
600.000 ==@==|ndustry
%5 500.000 =@ Transport
(]
5 400.000 Households
o
E 300.000 Services
200.000 Agriculture & Fishery
Waste
100.000
Forestry
0

2015 2025 2030 2035 2050

Results are presented for 8 sectors for BAU and mitigation
scenario
environment

environment copenhagen
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Results

Example of Marginal abatement revenue curve (MAR curve)

Y-axis: Revenue of an option to reduce one tonne of CO, equivalent (expressed in USS/tCO,-eq)
X axis: GHG emission reduction potential of an option (expressed in ktCO,-eq / year)

Marginal Abatement Revenue Curve 2035 mitigation options
. Hydro power connected to main grid ° Wind turbines, on-shore .
=g New bicycle lanes
Energy efficiency in industry

Solar PVs, large grid
=g F|ectric cars
Rice crop CH4 reduction

=== New office building with central cooling

° Energy efficiency in service °

500

L] L] L] .

2001000 250,000

100/000 150/000 3001000 350,000
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Use of the GACMO tool for the NDC planning and tracking

Identification of NDC target levels

* Economy-wide GHG emissions target

* Sectoral targets consistent with the economy-wide
target

N
-

Selection of appropriate list mitigation

options

* MAR curve can be useful to select the set of mitigation
options based on the costs and emissions reduction

N
-

N

Tracking progress

* Expected and achieved emission reduction from
mitigation measures

-
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|ICAT s
Use of the GACMO tool for the Biennial Transparency Report (BTR) preparation

Definition of the indicators

CTF 1 - Structured summary: Description of selected indicators

GACMO

v

4 ) a D

. {Indicator} Each Party shall provide the
| nd ICator(S) Information for the reference information for each
point(s), level(s), selected indicator for the

selected to track el
aseline(s), base year(s) or

prog ress starting point(s), as baseline(s?, basg year(s) or
starting point(s)

reference point(s), level(s),

appropriate

Fan 7N
{89 1
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Use of the GACMO tool for the Biennial Transparency Report (BTR) preparation

Tracking of the indicators

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

Agreement GACMO

0

4 ™ 4 A e )

Indicator(s) selected to track Pr%%?;?;;z:;\?ggithe
Progress Of the NDC or |mp|ementati0n periOd of the NDC Compa,ring the most recZnt
portion of covering information for previous information for each selected
NDC under Article 4 of the reporting years, as applicable, and indicator, including for the end
Paris Agreement (paras. 65 the most recent year, including the year or end of period, with the
and 77(a) end year or end of period reference point(s), level(s),
baseline(s), base year(s) or
of the MPGs): starting point(s)

N J \_ Y, (U ) ’
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Use of the GACMO tool for the Biennial Transparency Report (BTR) preparation

Assessment of the impact of the individual policies and measures

CTF Table 5. Mitigation policies, measures, actions and plans GACMO
4 N\

N Expected

Mitieation polic Objectives Estimates of GHG
g poticy Sectors affected emissions
and measure ducti ( )
Gases affected Teeltladons _
Achieved
environment copenhagen environment

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

Information necessary to track progress made in implementing and achieving NDCs

GACMO:
GHG emissions projections

CTF tables 7, 8, 9

Projections

(with and without
LULUCF)

environment copenhagen
programme climate centre

( )

( )
Implemented and

With measures (shall)

~
J

With additional

adopted policies and
measures

( )
Implemented,

measures (may)

Without measures

adopted and planned

policies and measures
J

( )
Excludes all policies

(may)

and measures after
the cut-off date
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|ICAT

https://climateactiontransparency.org/

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

Contact us:
denis.desgain@un.org
aiymgul.kerimray@un.org
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https://unepccc.org/gacmo-tool/
mailto:denis.desgain@un.org
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https://climateactiontransparency.org/
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