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Registration details .
When you open the Navigate to:

software, answer NO » Help
to the question of do » > Register
you want to register
Input the details below

User name CAPT May 2023 (not case sensitive)

(you can omit the

Registration code 987-743-643-996-170 .
dashes if you prefer)




LEAP resources available

LEAP About~ @ Download  #License ™ Leam~ & Community~

Training Materials

Please review and update your: Photo, Bio, Discussion Preff  User Guide
For increased security, please request a new password.. O Videos on YouTube

Citation Guidelines

B Library
= Courses
# Modeling Tools

ALEAP 2020.1.57 Now Available

LEAP Low Emissions Analysis Platform



LEAP resources available: Training materials

& Download # License = Leamn~ & Community ~

LEAP About -

Training Materials
Please review and update your: Photo, Bio, Discussion Preff  User Guide
For increased security, please request a new password.. O Videos on YouTube

Citation Guidelines

B Library
= Courses
Z Modeling Tools

ALEAP 2020.1.57 Now Available

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.

LEAP About~ & Download  #license ™ Leam~ & Community~ % Discuss~

™= 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




LEAP resources available: User guide

LEAP Help

= B O Q =

(=) Introduction

7" Getting Started Introduction

Y History of LEAP
™ LEAP Structure

5 Credits .
Y Data Requirements b

+ 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

O [BiREE 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 o
Flexibility And Ease-Of Use

+ Resources

+ Land-Based Resources

A

[1]

(+ The Integrated Benefits Calculator (IBC)



LEAP resources available: YouTube training videos

I - S SEI Stockholm

Environment
Institute
The Low Emissions Ana|y5|s Platform
L LEAP Platform
1.35K subscribers

HOME VIDEOS PLAYLISTS COMMUNITY CHANNELS ABOUT

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 to LEAP Industry. Trunsport & Commercia Transformation Cost-Benefit Analysis Non-Energy Sector
s » 2w - -, wol ’ - e il

Frre ey Ao ’

LEAP ez LEAP LEAP g LEAP Bn LEAP f 5024

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



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:

It is 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.

It presents outputs in a transparent and intuitive way.



LEAP can be intimidating

Demographics

Statistical differences

=1 Transformation analysls 2

L J

Stock changes

] Resource analysis —

Non-energy sector
emissions analysts

Environmental
externalities

.

Sowrce: hitps:(/leap.selorg/defaultasp?action=Introduction;
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Basic structure of LEAP model: Noreeeeee, 00

#res  Edit  View Analysis Tags General Tree Chart Advanced Help

The Tree and its branches Qe e B G 2) s Qs s ®

=<4 o s

[E_| Uganda_Transport
[+-{~) Key Assumptions

=) Demand
- Transport_UG_EB

r Road [ER®] Transport_UG_VEM
e > - oa EHE)

| Results D Pass:ng;r

| =I-{ | Rod

) NMT
[ Motorcyeles

Energy
Balance

&

Summaries

Analysis

=

’. Demand}
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LEAP: Settings input

-

Settings

IScope & Sca|e| Years | Cc:t:” Calculations"Optimization "Intemet"Folders" Scriptsl

Base Year: 2010

First Scenaric Year: 2011

End Year: 2040

Results Every: 1

Menetary Year: 2010

First Depletion Year: 2010

Count Costs to End Year

Last Year to Count Costs: [2030

-
-

-
-

-
-

3

-
-

-

(First calculated year)

(First year in which scenario expressions used)

(Last calculated year)

years

(Year to which all costs are discounted)

(First year in which reserves are depleted)

(costs after this year will be ignored)

[ " Close J[ ? Help




LEAP: Settings input

Settingsinput

Settings

[Scope & Scale| Years | Costs " Calculations" Optimization "Intemet" Folders " Scripts]

Base Year

First Scenario Year:

End Year:

Results Every:

Monetary Year:

First Depletion Year:

Last Year to Count Costs:

LEAP

2003

2020

2050

2010

2010

Count Costs to End Year

2030

(First calculated year)

(First year in which scenario expressions used)

(Last calculated year)

years

(ear to which all costs are discounted)

(First year in which reserves are depleted)

(costs after this year will be ignored)

— 2003
2004
2005

Base year

<< Historic | Scenarios >>

Historic emissions

|

OO DO — NOM
[ = =
000000000
NNNNNNNE N

2015

—> 2019

Last historic year

O T N IO~ D
NN NNNNNNS
[N =ReNoNaleNeNel=]
NN ASA

First scenarioyear
L

2029
2030
2031

Baseline scenario

!

Mitigation
scenarios

AVIBYEZRAQ
el B AN T
[eReNeRolcN=NeleN=l
SRS IR SR S S AR I SR S A o]

2041

2042
2043
2044
2045
2046
2047
2048
2049

—> 2050

End year

Historic emissions

Projected emissions



Interface: Overview

fres Edt View Anshsis Tags General Tree Chart Advanced Help
[ new @ open | i Email &) Backup @4 Find serings W Tags [E scenarios () Fuek il Efecs [0) unis | [ whavs Thisz
ety = 4 % T * @] A @ @ 5 ranch Demand \Passenger...

I Uganda_Test Branch: All Branches = | Variable: Activity Level = | Scenario: Current Accounts  w
{0 Key Assumptions e
Analysis | e Demand Activity Level
H:l E"E E,“ngaﬂ Activity Level: A measure of the social or economic activity for which energy is consumed. [Default="0"] ,‘_f[“ (7]
0a
Results =) Car_Energy intensity Branch Expression Scale Units m
i ) Gasoling
- Car_Total energy (R 0 NS e E
@ {5 Transformation P Road 100 Percent Share E|
R =
gy | 75 T
oty = ———
&0 Chart | Table |3 Builder | Notes |3 Elaboration | ¢ Help
@ Show: Activity Level =
Summaries Road: Activity Level (% Share) W 2010 -
m B 100 l"
@] | 7
Overviews E a
] 8
- &0
T e 4
Technology i
Database ﬂ
60
E
o LA
= A
. Z s :
Motes 5 [+
40
@
30 H
20 &
10
Tags 4 = | @ £ [ settings
0

Road

20201.0.59 (64-Bit) Area: Uganda_Test Analysis Registered to: "nadja.taeger@giz.de” until September 30, 2022



Interface: Analysis

Branches

By = +% | E >
| Uganda_Test
E Key Assumptions
{C) Demand
£ Passenger
=7 Road
() Car_Energy intensity

E-I5) Car_Total energy
1C3) Transformation
105 Resources
{C5) Mon Energy

Tags: dF = | @& & | & semings

Variables

Activity Level
Activity Level: A measure of the secial or econemic activity for which energy is consumed. [Default="0"] 31 ¢

Branch Expression
Passenger [}
} Road 100

W0 Chart |[[] Table | [ Builder | Notes |3 Elaboration | ¢ Help

Show: Activity Level -

Road: Activity Level (3% Share)

100

a0

80

70

60

50

% Share

40

30

20

10

Road

-Bit) Area: Uganda_Test Analysis Registered to: "nadja.taeger@giz.de” until September 30, 2022
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Percent Share
Percent Share
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>
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"
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WNIBREE

Expressions
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Interface:.Analysis — Adding branches

M=
| Uganda_Test
{7 Key Assumptions
E-4{5) Demand
B @ Passenger
: =) Road
-5 Car_Energy intensity
i) Gasoline
i E Car_Total energy
i3 Transformation
1C3) Resources
“.{{=) Mon Energy

Tags: 4k -|@ 5||§“5em'ngs

-Bit) Area: Uganda_Test Analysis  Regish

&ty =

[ Uganda_Test

@ Demand
—_—

EX 2R TEIEETE

L) Key Assumptions

4

Branck

Add Branch Under. Demand

MName; Entera branch name or select a fuel below...

Type: |5 Category

W 0K

XK Cancel H

7 Help




Interface: Analysis — Variables

T T

"2

Total energy

Transforma
Resources.

Add Branch Under. Car

Man Energ Mame: Enter a branch name or select a fuel below...
Type: | [ Category H Top-down Total fuel
[ Category with Energy Intensity methodology consumption

|C5) Category
i34 Technology with Energy Intensity

- Y Technology with Total Energy
© Transport Technology (Stock Turnaver Method) — a Technology with Total Energy

@ Other Technology (Stock Turnever Method)
T

"2

Energy intensity

Transforma
Resources.
Mon Energ

Add Branch Under. Car

MName: Enter a branch name or select a fuel below...

Type: |5 Category
[ Category with Energy Intensity
[ Category
L__a
#3 Technology with Total Energy
© Transport Technology (Stock Turnover Method)

W Other Technology (Stock Turnover Method)
1

Bottom-up Litres of fuel/
methodology 100km

a Technology with Energy Intensity

LEAP
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Interface: Variables - Expressions

Activity Level

Activity Level: A measure of the social or economic activity for which energ

Branch Expression Scale Units Per
Passenger Interp(2003, 100.000, 2019, 1000.000) Thousand Passenger-km
Foad Interp(2003, 100.000, 2010, 90,000, 2019, 50.000] Percent Share of Passenger-km
F Rail Femainder{100] Percent Share of Passenger-km
Branches Expression Scale Units Per



Top-down methodology: Variables

a Technology with Total Energy

| Activity Level | Total Energy

Total Energy: Annual total final consu

2019
Eranch Value
b let Kerosene 111.81

Top-down
methodology

2

Total energy

Total fuel

consumption

Total Energy

Avg Env

Total Energy: Annual t

\ 4

Eranch

P Diesel

Scale

Thaousand

Units

Tonnes of Gil Equivalent




Bottom-up methodology: Variables

€A

Activity level

Bottom-up Vehicle

methodology

kilometres
travelled

22 A "
Load factor Energy intensity

Persons/

tonnes per Litres of fuel/ X
vehicle (PKM/TKM)

PKM/TKM

Technology with Total Energy

Activity Level | Final Energy Intensity |

Activity Level: A measure of the social or econom

2019

Expression
Value P

Branch

Transport_UG_VEM
Passenger
Road

Activity Level | Final Ener

Activity Level: & measure

Branch Scale Units Per
Transport_UG_VEKM Mo data
Passenger Mo data
Road Mo data
Cars Million Passenger-km
! (b Gasoline Percent Share of Passenger-km
Diesel Percent Share of Passenger-km
Activity Level | Final Energy Intensity
Final Energy Intensity: Annual final co
Eranch Fuel Units Per
P Gasoline Gasoline Liter per Passenger-km
Diesel Diesel Liter per Passenger-km




Interface: Expressions

Type

Simple Number

Simple Formula

Growth Rate

Interpolation

Step

Remainder

Branch
and Variable References

GrowthAs

Syntax

Value

Value (operator (+ - / *)) value

Growth(annual % growth)

Interp(Year, value, year, value)

Step(Year, value, year, value)

Remainder(Value)

Branch (operator) Value

GrowthAs(Branch,elasticity)

Example Syntax and Graph

3.1415

0.1 * 5970

Growth(3.2%)

Interp(2000, 40, 2010, 65, 2020, 80)

Step(2000, 300, 2005, 500, 2020, 700)
Variable A: 70

Variable B: Remainder(100) (=30)

Passenger: Activity Level + 10%

GrowthAs(Key\Income,1.1)

>

Million Household
I
P 9 N A o0 2
o b b & b B b o

20

0.0
2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 203(

90
80
10
60
50
40
30
20
10

0 |
2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 203

T00

600

500

400

300

200

100

0% T T y T T T T T T g
2000 2003 2006 2009 2012 2015 2018 2021 2024 2027 2030



Interface: Variables — Multiple effects

I Uganda_Test

4= Demand

4 {7 Passenger
4 -7 Road

4 %) Cars

4 hh

id[T) Key Assumptions

@ Properties
dF Add Ctri+Ins

A 4dd Muttiple Effects

= Delete "Gazoline” Ctrl+ Del

Alt+P

“== Delete All Below “Gasoline”
Gk, View effect in TED datzhase |

=+ Energy Demand

-7 Industry

[#-{-) Households and Services

) Agriculture

=15 Transpart

B3 Road

-5 cars and motorcydes

-5 light trucks

-7 heavy trucks

-5 buses

EHEl IPCC Tier 1 Default Emission Factors
. 08 Natural Gas

i
i heeind Diesel

-5 IPCC Tier 2 Default Emission Factors
&) Rail

- Air

E-[T) Water

[+ Generic Technologies

+-{C7) Energy Conversion
+-{7) Transmission Distribution and Storage

~{7) Pollution Contral

|y Uganda_Test
[ Key Assumptions

4= Demand |

4|7 Passenger

47 Road
4 [7) Cars

4 -40h Gasoline

-4l Carbon Dioxide

-4l Carbon Monoxide
-4 Methane

-4 Mon Methane Vaolatile
-1 Mitrogen Oxides
-4 Mitrous Oxide

-4 Sulfur Dioxide
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Interface: Scenarios

Current accounts Baseline Mitigation scenarios

L

l Il I

<< Historic Scenarios >>

Emissions
reductions in
CDP scenario

Baseline scenario

!

CDP scenario

Emissions
reductions in
WAM scenario

f

WAM scenario

Historic emissions
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Scenario inheritance

Within LEAP, each scenario “inherits” the conditions of the
previous scenario.

Baseline scenario: BAS: The baseline scenario
forms the foundation of the model. In this case the
BAS is identical to both a without measures and a
with existing measures scenario as it is considered
that no mitigation measures are currently
implemented.

= Current development plans: CDP
= BAS (WEM) + CDP measures:
The CDP takes the conditions
modeled in the BAS+WEM and adds
the effects of currently planned
measures

+ With additional measures:
WAM = BAS (WEM) + CDP
+ WAM measures: The
WAM adds the effects of the
final layer of measures

Baseline — Without/
with existing
measures

CDP Current

Development Plans

WAM With Additional
Measures
P
Scenario: BAS: Baseline
Current Accounts
S ... BAS: Baseline
y. [Defau . CDP: CDP (A)
L WAM: WAM (A)

No mitigation
measures included
in scenario

Scenario includes
planned policies over
BAS scenario

Scenario includes
planned policies over
CDP scenario
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Interface: Results

L LEAP: Uganda_Transport model_TrACS_Apr22

Ares  Edit  Niew

Analysis

=

Results

E

Energy
Balance

@_

Summaries

®
2[®]!

g
E

L ®

Technelogy
Database

-

Notes

Chant Fawvorites Advanced Help

[ Uganda_Transport
> -7 Key Assumptions
47 Demand
» [ Transport_UG_EB
445 Transport_UG_VEM
4|7 Passenger
4 'E| Road
> {E5) HMT
» ) Motorgycles
» [T Cars
> 45 Small bus_Matatu
>+ Medium and large bus
i 'E| Aviation
> 47 Rail
»+7) Waterborne
4 {7 Freight
47 Road
CbD v
2 {5) MDV
> {[5) HDV
© b3 vHDV
» 7 Aviation
+ ) Rail
»+7) Waterborne
|7 Transformation
) Resources
----- ‘-7 Non Energy

[ new % open b seve 2 Backup | Auto Refresh | I§d Whats This?

Levels: 0 = |

© Chart (] Table | £ spiit |
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[
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Area: Uganda_Transport model_TrACS_Apr22  Results

Registered to: "nadja.taeger@giz.de” until September 30, 2022
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Building a basic energy demand model: The Tree and its
branches

Characteristics of the system
- One branch of demand

- Passenger > '. Cars --—----- > a Gasoline

- Two sub-sectors: oo *ERoad
- Road ' ’

- Rail - '. Buses ----- > a Diesel
- Two rCoad modes: ’. Demand - ’. Passenger

- Cars :

- Buses i
- Two fuels:

- @Gasoline b > E Rail -----------mmmmmmmme oo > o Diesel

- Diesel



Building a basic energy demand model: Theottom-up methodology

branches B Activity fevel
:->ECars > Gasoline -»

Energy intensity by
fuel type

,~Bottom-up methodology

- Activity level
_>

Energy intensity by
fuel type

""" > E Road ---g

'-*’.Buses > Diesel ----

’. Demand ---» ’. Passenger

-~ Top-down methodology

| . . Total energy
------ > J@ Rail  ----reeeeeeeeeeeeeee> O} Diesel > :
- ese consumption




-~ Top-down methodology """ -Bottom-up methodology

olma. cnergy @ oosm energy demand wnm- Innut aota

Activity level
consumption

Energy intensity by
fuel type

Proportion of diesel consumption . ]
Energy intensity/fuel economy

oo | g
economy

Cars L/PKM 0.04
Rail % 50
Buses L/PKM 0.01
Energy demand Passenger kilometres travelled

mm 2015 | 2016 | 2017 m mm 2015 | 2016 | 2017 | 2018

Total diesel ktoe 6000 7000 8000 9000 Total Mil. PKM 25,000 27,000 29,000 31,000

Cars % 60
Ralil ktoe 3000 3500 4000 4500 Buses % 40
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Building a basic energy demand model: Results
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Making our energy demand model an emissions model
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Making our energy demand model an emissions model: Results
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Creating a baseline scenario
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Creating a baseline scenario: Results
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Creating individual mitigation scenarios
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Aggregating mitigation scenarios
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Aggregating mitigation scenarios: Results
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