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LEAF Low Emissions Analysis Platform
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Main Training Exercises

The first four of these exercises teach basic LEAP skills including energy demand modeling,
energy supply (Transformation) modeling, electric system simulation modeling, emissions analysis
and cost-benefit analysis. The fifth exercise examines modeling of non-energy sector greenhouse
gases. The sixth exercise focuses on the transport sector: showing how to create a vehicle stock-
tumover model. The seventh exercise demonstrates the use of LEAP's optimization features for
least-cost electric generation modeling.
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™= LEAP Training Materials

Although LEAP is designed to simplify energy and environmental scenario analysis, we strongly
recommend that users obtain training before they embark on any major use of the teel. Training is
available from SEl and its regional partners and can be tailored to fit different needs. Please
contact us to enguire further.

The following materials are used as part of our training workshops. They are available here for
those who want to study independently or in advance of a workshop. The LEAP data sets (areas)
to accompany these exercises are installed with LEAP.

Please contact us if you are interested In translating these materials into additional languages.

GHG Mitigation Analysis Exercises

These exercises introduce techniques used in a Greenhouse Gas (GHG) Mitigation Assessment.
In a first exercise, you use a spreadsheet-based tool to conduct a screening of mitigation options,
including analyzing the costs and mitigation potential for each option and displaying these on a
standard Marginal Abatement Cost (MAC) curve. In a second exercise, you examine additional
important criteria using a multi criteria assessment (MCA) approach. In a third exercise you create
a mitigation scenario within LEAP based on your preferred options and compare it to a baseline
scenario.

« GHG Training Exercises (English: PDF)
» Excel Screening spreadsheet: Partial, Complete
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LEAP Help
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(= Introduction
7" Getting Started Introduction
Y History of LEAP
™ LEAP Structure

5 Credits .
Y Data Requirements

+ Views

See also: Getting Started

The Low Emissions Analysis Platform (LEAP) is a widely-used software tool for energy policy, climate change mitigation and air pollution abatement planning

developed at the Stockholm Environment Institute (SEI}. LEAP has been adopted by thousands of organizations in more than 190 countries worldwide. Its users

+ Scenarios include government agencies, academics, non-governmental organizations, consulting companies, and energy utilities, and it has been used at scales ranging from
cities and states to national, regional and global applications.

+ Interface

7 Key Assumptions

+ Effects Integrated Planning

+ Demand

LEAP is an integratad modeling tool that can be used to track energy consumption, production and resource extraction in all sectors of an economy. It can be
used to account for both energy sector and non-energy sector greenhouse gas (GHG) emission sources and sinks. In addition to tracking GHGs, LEAP can also
# Transformation be used to analyze emissions of local and regional air pollutants, making it well-suited to studies of the climate co-benefits of local air pollution reduction.

+ Tagging Branches

% Stock Changes and Statistical Differences -
I Flexibility And Ease-Of Use
+ Land-Based Resources

(+ The Integrated Benefits Calculator (IBC) i T
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The Low Emissions Analysis Platform

LEAP Platform
1.35K subscribers
HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT ‘\l\

Follow-Along Training Videos ~ p PLAY ALL

Companion videos for LEAP's standard training exercises, available here:
https://leap.sei.org/training.

Training Exercise #1 Training Exercise #2 Training Exercise #3 Training Exercise #4 Training Exercise #5
An Introduction 1o LEAP Industry. Trunsport & Commurcial Transformation Cost-Benefit Analysis Non-Energy Sector
— » D o e . » - e ol ’ - . i

robryg A

LEAP B LEAP LEAP g LEAP Tz LEAP P

Training Exercise #1: Training Exercise £2 on Training Exercise £3: Training Exercise #4: Cost- Training Exercise #5: Non-
Introduction to LEAP Industry, Transport and the... Transformation Benefit Analysis Energy Sector Emissions
LEAP Platform LEAP Platform LEAP Platform LEAP Platform LEAP Platform

21K views * 1 year ago 6.5K views * 1 year ago 3.2K views * 1 year ago 3.1K views - 1 year ago 2K views * 1 year ago
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Introduction to LEAP

In order to develop the scenarios described in the previous section, a pre-existing model, the Low
Emissions Analysis Platform (LEAP), was used. LEAP is an integrated, scenario-based modelling tool that
can be used to track energy consumption, production and resource extraction in all sectors of an
economy. The benefits of using LEAP in this project are:

* |tis a model that is familiar to key stakeholders around the world and has been used for previous

modelling exercises, so will allow for greater comparability with previous GHG scenarios.
* The LEAP model has been used for NDCs and LTSs
* The model is relatively simple to use.
* The model is free for developing countries to use

* Its low initial data requirements are well suited to a country like Uganda where accessing robust data

has been, and will continue to be, a challenge.

* |t presents outputs in a transparent and intuitive way.
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------ > Households
> [
i

'. Demand -------- i

LEAP



United Nations

Ministry of Environment r/ F

i ' T ood and Agriculture
Greenhouse Gas Inventory .Partnersl.'np ISP ANEY (" CBI - GSP \ f Orcanizati n!:\ of the
and Research Center in the Paris Agreement ) 7/ CLIMATE TRANSPARENCY g

Basic structure of LEAP model: The Tree and its branches

------ > Households --p Urb
> [ Househoitz > [y uroa
i :

'. Demand -------- i

LEAP



United Nations

Ministry of Environment I F

i ' T P w ood and Agriculture
Greenhouse Gas Inventory !’ar;mle)rsl.'ll%on AEAIAENATEY (’. CBI - Gs \ / Or amzatm?\ of the
and Research Center in the Paris Agreement \“/ CLIMATE TRANSPARENCY g

Basic structure of LEAP model: The Tree and its branches

------ > Households --p Urb > El ifi
> [ voserolts > [y vrvan > [y e
i :

'. Demand -------- i

LEAP



. Uganda TraCS

" ; /' :
Ministry of Emvironment ; CB T Gs f.r Food and Agriculture
Greenhouse Gas Inventory !’artnersl:llp AL AT (.. I = P \:,/ Or anizatin% of the
and Research Center in the Paris Agreement \‘é 7/ CLIMATE TRANSPARENCY N . g

»/ United Nations

Basic structure of LEAP model: The Tree and its branches

1----- > ’. Households - ’. Urban > ’. Electrified > - Lighting

E Demand ------- i

LEAP



Uganda TraCS

" ; /. :
Ministry of Emvironment ; CB T Gs f.y Food and Agriculture
Greenhouse Gas Inventory .Partnersl.llp AL AT (.. I = P \ ,,/ Or anizatin?‘n of the
and Research Center in the Paris Agreement \‘é 7/ CLIMATE TRANSPARENCY N . g

»/ United Nations

Basic structure of LEAP model: The Tree and its branches
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7. Information on projections of greenhouse gas emissions and removals under a ‘with measures’
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20X(0)(5)

20X(0)(5)

20X(0)(5)

Gas

CO2 emissions including net CO2 from LULUCF
CO2 emissions excluding net CO2 from LULUCF
CH4 emissions including CH4 from LULUCF
CH4 emissions excluding CH4 from LULUCF
N20 emissions including N20 from LULUCF
N20 emissions excluding N20 from LULUCF
HFCs

PFCs

SF6

NF3

Other (specify)

Total with LULUCF

Total without LULUCF




L LEAP: Pretoria LEAP Exercise

Area Edit View Chart Favorites Advanced Help

] New  Open b Save =) Backup | Auto Refresh

) Pretoria LEAP Exercise
&) Key Assumptions

Analysi _
e = Demand
Results ‘El = Cooking

@ B Natural Gas Stoves I

=- Transport
@ Passenger
& Transformation

>
v #-C3 Resources

Summaries |5 Non Energy

g’%

Overviews

Energy
Balance

i

Technolegy
Database

Notes

2020.1.0.66 (64-Bit)  Area: Pretoria LEAP Exercise

Results

[§# What's This?
szels: ] Match Names Subtotals | Scenario: Mitigation ~ | AllFuels ~ | All GHGs ~ 4
Absolute Values »  Avoided vs. Baseline v || [/] Group Smallin Legend (] Second Variable..

L Chart [{T] Table| #) Split

100-Year GWP: Direct (At Point of Emissions) v | @ All Branches

M 1 Avoided vs. Baseline

1,200 -3 -
¥l Cooking\Natural Gas Stoves

5 Pl b
2 I B I
= bl
e 1 bbb
re===y ] H L] H ] '
[ e R I I
g 800 bbb ol
c === i ! "o i i 'y vl :
1= [ | H i I "
: CHE b RO
g - 1
: 600
]
£
e
E
= 400
z
:
o
= 200
0
2020 2022 2024 2026 2028 2030 2032 2034
All Years ~
Registered to: “"dominic.sheldon@ricardo.com" until August 20, 2023 Avoided vs. Baseline: 2030: 317.7 Thousand Metric Tonnes CO2 Equivalent

FHiEW - > 901

;‘a

HIEBBRUE



L LEAP: Pretoria LEAP Exercise

Area Edit View Chart Favorites Advanced Help

[ New [ Open |H %) Backup || Auto Refresh

Analysis

=

Results

E

Energy
Balance

¢

-

Summaries

®
@

g
3
3

ce

Technology
Database

Notes

2020.1.0.66 (64-Bit)  Area: Pretonia LEAP Exercise

) Pretoria LEAP Exercise
3 Key Assumptions
12 Demand

=0 Households
& Cooking

£'C Transport

=-) Passenger
R Cars
BRI Buses

43 Transformation

i) Resources
2 Non Energy

Metric Tonnes Denominator.. C0O2 Equivalent

Thousand

Absolute Values ~

3,000

2,500

2,000

1,500

1,000

500

Levelsy 2 3 | [ Match Names|  Subtotals

Avoided vs. Baseline ~

& Chart ([I] Table |#] spiit

2020 2022

Registered to: "dingsithole@gmail.com” until October 4, 2023

Scenario: Mitigation ~ | All Fuels =  AllGHGs ~ 4

[4] Group Small in Legend Second Variable..

100-Year GWP: Direct (At Point of Emissions) v @

2024 2026 2028 2030 2032

All Years =

2034

Passenger\Cars: 2020: 1,838.4 Thousand Metric Tonnes CO2 Equivalent

All Branches o

_ | Avoided vs. Baseline
~ [l Passenger\Buses
~ [ Passenger\Cars

e @

SEEBRDeER EHR - = o0



L LEAP: Pretoria LEAP Exercise -
Area Edit View Chart Favorites Advanced Help

[ New @Qpen b Save @) Backup | Auto Refresh | [§# What's This?

& Pretoria LEAP Exercise | Al Fuels = || AllGHGs = | Lo
Analysi -iC Key Assumptions [ Absolute Values ~ || No Comparison . Second Variable.. |
nNalysis - .
= Demand © Chart |[f] Table | ) spiit|
H:l =2 Households
—— T & Cooking 100-Year GWP: Direct (At Point of Emissions) ~ || @ All Seenarios
@ &) Natural Gas Stoves
i & Transport 1200 F— Baseline
poergy @& Passenger —
. & Transformation %
\’) w2 Resources % 1,000
summaries | .z Non Energy §
7 w
) 1]
Overviews (8 800
1€
pe |5
Technology {15
Database . 600
— E
b
Notes 3
= 400
£ 200
0
2020 2022 2024 2026 2028 2030 2032 2034
All Years +

2020.1.0.66 (64-Bit) Area: Pretoria LEAP Exercise Results  Registered to: "dominic.sheldon@ricardo.com” until August 20, 2023

CCBBLEED BH® - » 00 a on|@ ¥ @



L. LEAP: Pretoria LEAP Exercise - X
Area Edit View Chart Favorites Advanced Help
[ New @ Open | 5ovc @) Backup || Auto Refresh | g2 What's This?
&) Pretoria LEAP Exercise | AlFuels ~ || AIGHGS + | 4 Lo
& Key Assumptions | Absolute Values + | No Comparison + | (@ Second Variabie..
7S Demand © chont Va0 | 5ot
2+ Households ;
[ .
- @ Cooking | 100-Year GWP: Direct (At Point of Emissions) + | & | | Al Scenarios MR
=+ Transport 0
@3 Passenger o
~{) Transformation Baseline 27115 28042 2900.1 2999.2 3,101.6 32075 33169 34301 3547.0 3667.8 343077 &
@ Resources Mitigation  2,621.8 2661.1 27014 27426 27849 28282 28726 29182 29650 30131 30627 31,1715 A
-2 Non Energy 'y
at
£
&

| Thousand || Metric Tonnes || Denominator.. H o2 Equlvllent|

Every Twenty Years v

2020.1.0.66 (64-Bit) ~ Area: Pretoria LEAP Exercise Results  Registered to: "dingsithole@gmail.com” until October 4, 2023



»/ United Nations

Ministry of Enviroament ’ CB T Gs P f.r Food and Agriculture
Greenhouse Gas Inventory .Partnersl.llp oR Traiporency (.. I = \ ,, Or anizatio% of the
and Research Center iighe: Pethi Agreaerieng \“,/ CLIMATE TRANSPARENCY VY 3

11. Key underlying assumptions and parameters used for projections""b

20X(0)(5) 20X(0)(5) 20X(0)(5)

{Key underlying
assumption/parameter}



L LEAP: Pretoria LEAP Exercise

Area Edit View Analysis Tags General Tree Chart Advanced Help

[ New > Open | Save .1 Email ©) Backup @ Find Settings @ Tags Scenarios () Fuels & Effects () Units | 9 What's This?
My e=(2F Eald > 2B E]‘ A A g @ ® Branch: Demand Households'...

) Pretoria LEAP Exercise Bfanch: Variable:|AC!ivity Level V] Scenario:IBAS: Baseline v!
& Key Assumptions | Activity Level
ﬂ =3 Demand Activity Level: A measure of the social or economic activity for which energy is consumed. [Default="0"] @
= 2020 :
i i Househ'olds Branch e EXPression Scale
=& Cooking Value
@ i w43 Natural Gas Stoves » Households XV Growth(3%) hj Million
BE::% & Transport | Cooking 100.00 100 Percent

> @ Passenger
v & Transformation
Summaries | 5, & Resources

] & Non Energy
@B @ Chart | (] Table | 3 Builder

eu | shove vy vt~

Check as You Type

[&) Notes! (3 Elaboration (@ Help

: Households: Activity Level (Million Household)
i { 120

r’(-.\
N'utgs -
2 80
£
2 40
: 0.0
Tgs ¢ = | @ & | § Settings 2020 2022 2024 2026 2028 2030

All Years  ~

2032

Units

Household
Share

2034

Per

of Household

— Households

SEBReR EH@Ee 0 @ 4 @



»/ United Nations

" ; /. :
Ministry of Emvironment ; CB T Gs f.y Food and Agriculture
Greenhouse Gas Inventory .Partnersl.llp AL AT (.. I = P \ ,,/ Or anizatin?‘n of the
and Research Center in the Paris Agreement \‘é 7/ CLIMATE TRANSPARENCY N . g

10. Projections of key indicators™®

20X(0)(5)  20Xx(0)(5) 20X(0)(5)

{Key indicator}



Food and Agriculture
Organization of the

@ car-cse

::‘I-r::;:;:i:;:gas Il:ve ntory ;atr;:il:r?:?\;;::::rarency
Qa%’fc s"tcructur% LEAP model: Tréeand its

_________________________________________________________

,

{
1
|

1
. '. Households > '.'Cooking """" g a Natural gas
l ‘@ Emissions ™~

Target: 40% energy

—
N o

efficiency savings by 2035

_________________________________________________________

'. Demand -----1
i { P
| > '. Cars ™ o Gasoline | |
| '@ Emissions
-~ [y Transport > [l Passenger -> [l Road |
| > @y Buses o Diesel |
] @ Emissions |

B Target: 30% modal shift
from cars to buses

LEAP



L LEAP: Pretoria LEAP Exercise
Area Edit View Analysis Tags General Tree Chart Advanced Help
[ New & Open L 5zve 2 Email @) Backup @, Find Settings W Tags Scenarios | Fuels & Effects (] Units ‘lx)ﬂhat's This?

Analysis

il

Results

aa

Energy
Balance

&

Summaries

em

Overviews

C e
Technology
Database

Notes

Meptheao=49 2aldis P REA @B ‘ 4@ = Branch: Demand' Households' Cooking' Natural Gas Stoves\...
) Pretoria LEAP Exercise Branch:IAll Branches v|| Vnriable:|Fiﬂﬂ| Energy Intensity vJ Scena-io:
) Key Assumptions ‘A:tivity Level m Avg Environmental Loading | All Variables |
= i) Demand Final Energy Intensity: Annual final consumption of energy per unit of activity level. [Default="0"] &
=+ Households 2020 .
&-& Cooking Branch Fuel Value Expression Scale
-8 » Natural Gas Stoves Natural Gas 400.00 Interp(2035,500)
# Carbon Dioxide
# Carbon Monoxide
& Methane
# Non Methane Volatile Organic - ”m
& Nitrogen Oxides T
# Nitrous Oxide Wg Tablerlﬂ Builderj-f‘-. Notesrlﬂ Elaboration [ﬂ He\pl

4 Sulfur Dioxide ] Shuw:|FinalEnergy Intensity VHUnitsIKilowa‘ct-Hour V|p|:anusehoId
=@ Transport Natural Gas Stoves: Final Energy Intensity (Kilowatt-Hour per Household)
) Passenger 500
43 Transformation
#43 Resources
43 Non Energy - 400
5
E 300
g
=
=
Z 200
2
=
< >/ % 100
Tags: G = | @ £ [ Settings
0
2020 2022 2024 2026 2028 2030 2032

All years v

2020.1.0.66 (64-Bit)  Area: Pretoria LEAP Exercise  Analysis Registered to: “dingsithole@grmail.com” until October 4, 2023

Units

Kilowatt-Hour

2034

Per

per Household

— Natural Gas Stoves

IR @M 0 @ P



L LEAP: Pretoria LEAP Exercise - X
Area Edit View Analysis Tags General Tree Chart Advanced Help
[ New 3 Open L 52ve 2 Email &) Backup @, Find Settings @ Tags Scenarios | Fuels & Effects (IJ Units | [ What's This?
HEHh=-=|4% B dsls 4P 0 R & @ | @ = Branch: Demand' Households' Cooking' Natural Gas Stoves...
) Pretoria LEAP Exercise Branch:[All Branches vH Vall‘able:‘F'lﬂal Energy Ir vH s:enuriu:
| ) Key Assumptions |Activ'rty Level | Final Energy Intensity | Avg Environmental Loading |_AII Variables
H:l =) Demand Final Energy Intensity: Annual final consumption of energy per unit of activity level. [Default="0"]
=) Households 2020 ~
Results i . i i
j && Cooking Branch Fuel Value Expression Scale Units Per
@ ERY Natural Gas Stoves » Natural Gas Stoves Natural Gas 400.00 Interp(2035,BaselineValue*0.6) Kilowatt-Hour per Household
Energy # Carbon Dioxide
Balance : 4 Carbon Monoxide
> & Methane M
) i ic| & .
i -4 Non Methane Volatile Organic -
Summaries . . E on OF ‘ Check as You Type
! -4 Nitrogen Oxides — -
D’E i 4 Nitrous Oxide |40 Chart | Tab\eJ[i BuilderJ‘T, Notajﬂ Elaboration[a He\pl
gmﬁ E 4 Sulfur Dioxide | Show: |Fina| Energy Intensity VH Units: [Kiluwaﬂ:-Huur v|;:uer Household
- ©& Transport Natural Gas Stoves: Final Energy Intensity (Kilowatt-Hour per Household) — Natural Gas Stoves | @
303 .~ @ Passenger 400 S
Technology () Transformation @
Database | & -
- #4 Resources o
| - Non Energy = 300 s
: ]
Notes Ig
5 H
; 200
£ 2
g ]
‘ 5| Z 100 E]
@
Tags: 4 = @ # | & settings H
e’
0 &
2020 2022 2024 2026 2028 2030 2032 2034

All years v

2020.1.0.66 (64-Bit)  Area: Pretoria LEAP Exercise  Analysis = Registered to: "dingsithole@gmail.com” until October 4, 2023



	Slide 1
	Slide 2: LEAP resources available
	Slide 3: LEAP resources available: Training materials
	Slide 4: LEAP resources available: User guide
	Slide 5: LEAP resources available: YouTube training videos
	Slide 6: Introduction to LEAP
	Slide 7: LEAP can be intimidating
	Slide 8: Basic structure of LEAP model: The Tree and its branches
	Slide 9: Basic structure of LEAP model: The Tree and its branches
	Slide 10: Basic structure of LEAP model: The Tree and its branches
	Slide 11: Basic structure of LEAP model: The Tree and its branches
	Slide 12: Basic structure of LEAP model: The Tree and its branches
	Slide 13: Basic structure of LEAP model: The Tree and its branches
	Slide 14: Basic structure of LEAP model: The Tree and its branches
	Slide 15: Basic structure of LEAP model: The Tree and its branches
	Slide 16: Basic structure of LEAP model: The Tree and its branches
	Slide 17: Basic structure of LEAP model: The Tree and its branches
	Slide 18: Basic structure of LEAP model: The Tree and its branches
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30: Basic structure of LEAP model: The Tree and its branches
	Slide 31
	Slide 32

