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EBS & MAED

Hands-on 5: Setting Up the Structure Part I

Learning outcomes

By the end of this exercise, you will be able to:

Navigate subsectors

Add and delete subsectors

Define the structure of the household sector
Define the structure of the transport sector
Configure the end-use categories

ok wn e

Activity 1: Navigating Subsectors

In the previous hands-on we learnt how to manage case studies and declare the case definitions. The next
step in establishing the model structure is the defining of the subsectors of the economy.

Let us open the Demo MAEDD 1 case study that we created in hands-on 4. The economic sectors are
predefined and are shown in the main menu under Energy Intensities. You will have to click the drop-
down menu to view them. In MAED-D, the industry sector is further divided into the Agriculture,
Construction, Mining, and Manufacturing sectors. From now on we shall refer to all of tabs in the Sectors
& Clients block as sectors.
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However, even though sectors are predefined and fixed in MAED-D, users can define the subsectors that
they want to study. The number of subsectors to be defined by the user depends on the information
available regarding both the economy and the energy consumption, which will be discussed in upcoming

lectures.

For now, let us see how the model was structured for the Demo MAEDD 1 case study. This can be seen in
the bottom half of the general information page in the Sectors & Clients block. The agriculture sector only
has one subsector defined: Farming. Each sector needs to have at least one subsector, that is why the first
subsector cannot be deleted.
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General information
the case study Demo MAEDD 1

Definitions (name, years, description) a Units a
Name of the case study Fopuation
Demo MAEDD 1 Q Thousand @ Million

reers ® i i i
Million [10% Billion [107] Trillion [10"] S
2010,2015,2020,2025 2030 2035,.2040,204: @ Mileniiod QO siliennio] O Trilien oy US Dollar v
Case description Transport Pessenger (skm)
The data used in this demonstration case co d10 & hypathetical scenario for a hypothetical countty. O Milenie] @ Ellentie] O Tilien (e
They are there only for will need to be country a vecific data by
the user of the model. Transpe reight (tkm)
O Milion11e9 @ Billon 10 Trillion 161
Energy unit
@ocwr Or QT Qwmee (Qoeru
———
Sectors & Clients a
Agricuhure  Comstruction  Mining  Manufacturing  Energy  Service  Household  Transport
Specific Motive
Electricity  Thermal use
Power
use
e ————

The subsectors for other sectors can be accessed by clicking on their names. Please pause and explore the
subsectors defined in other sectors of Demo MAEDD 1 case study.

a2 MAED

MAED wsose fox anal

ENENEn

A Manage case studies

B General information 4
B Social economic data
- Energy intensities

Industry

Transport

Household

Services
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General information
Name of the case siudy Demo MAEDD 1
Definitions (name, years, description) B Units a
Name of the case study Population
Demo MAEDD 1 O Thousand (@ Million
Vears 0P
. @ wmilionlio] O sillon10 Q) Trillon 10 uS Dollar .
Case description Transport Passenger (k)
The data used in this demonstration case correspond to a hypothetical scenario for a hypothetical country O millonhod @ Biloninet O Trilonno)

ve there only for illustration purposes and will need 1

o be replaced by actual cauntry and scenario specific data by

of the model. Transport Freight (tkm)
O Milion 109 @ B8ilion[109 ) Trillion [10'7]
Energy unit
Wyt QOPr O Tal O Mee (O GETU
Sectors & Clients 5]
 —
Agriculture  Construction  Mining ~ Manufacturing  Energy  Service  Househokd  Transpont
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use
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Click on the Agriculture sector to look at the subsectors that are defined inside. We currently only have
one subsector defined: Farming. All tables in MAED-D should have this subsector. Let us check, for
example, the table of the GDP structure

Social economic data
Narme of the case study Demo MAEDD 1

A Manage case studies
Demagraphy

B General information

GDP :
8 Socaleconomicaata 4] - 8
by item Unit 2010 2015 2020 2025 2030 2035 2040 2045 2050| Chart
ndosty GDP USSMillion| 5413052 6778036 8406328 10326305
GDP Growth rate %pa 460000 440000  4.20000
Transport
e GDP per capita USS/Cap| 2229.86802 2516.56917 2840.79860 3207.55620
Heusehold Sectorial shares of GDP -
Services Agriculture %| 2150000 19.40000 17.40000 1550000
‘Construction %| 2.30000 2.30000 2.30000 2.20000
B caleul
B cakulena Mining % 510000 480000, 430000  3.80000
W Resuts Manufacturing %| 1520000 1610000 16.80000 1630000
Energy %| 590000 560000 500000 430000
Service %| 5000000 51.80000 5420000  57.30000
Total % 100.00000 100.00000 100.00000 100.00000
* Enter GDP data for first Year & Average annual growih rate for each perlod/timestep
Distribution of GDP by subsectors i S N |
" 2010 2075, 2020 2025 2030 2035 2040 2045 2050 Chart
%| 10000000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000
% 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 (=
Buildings %| 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000
Total % _100.00000 _100.00000 _100.00000 _100.00000 _100.00000 _100.00000 100.00000 _100.00000 100.00f

Let us also check the energy intensity of motive power.

e MAED

|22 MAED wocetfor ansiysia of Energy Demand
Kl -]

A Manage case studies

es
dy Demo MAEDD 1

Energy inten

Name of the case

- 8 X

‘ MAEDD Vv iAbom@

El-Specific Electricity EFThermal Penetration of Energy Forms in Efficiencies in Temperature level in Penetration of Energy Forms in Efficiencies in
use use ACM ACM Manufacturing Manufacturing Manufacturing
B General information
& Social economic data Energy intensities of Motive Power (final energy per unit of value added) d< > |26
Iitem Unn; 2010 2015 2020 2025 2030 2035 2040 2045 2050 Chart
Agriculture -
Farming kWn/USS 1.40000 1.30000 1.25000 1.20000 ’
Household Construction ; =
e Buildings kWh/USS| 0.10000 0.10000 0.10000 0.10000
Mining ‘ -
B calculate Metal ores kWh/USS 0.30000 0.30000 0.30000 0.30000
i Resuits Non-metal ores kWh/USS 0.20000 0.20000 0.20000 0.20000
Manufacturing ‘ =
Basic materials kWh/USS 0.15000 0.15000 0.15000 0.15000

©2020, Version: 2.0.0.20201120
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Activity 2: Adding and Deleting Subsectors

Let us now see how to add and delete subsectors in a sector. Return to the general information page and
select the agriculture tab in the Sectors & Clients block. We can add a subsector to the agriculture sector
by clicking the plus button. This should create a new subsector called Agr_2. To change the name simply
type it in the field. Change the name of the new subsector to Others. Remember to click save to save the
changes.

I MAED - B® x

Macpp v | About @

L2 MAED el or Ay of Erey Do
= |

M Manage case studies

Success
Data saved successfully

General information

Name of the case siudy Demo MAEDD 1

Definitions (name, years, description) 5] Units 5}
B General information *
Name of the case study Population
B Social economic data Demo MAEDD 1 Q Thousand @ Million
<+ Energy intensities - Vears ®
@ wmilionfiel O Billon(10d Q) Trlllon (1079 S Dollar
Industry 2015,2020,2025,2030,2035,2040,20452050 e
Transport Case description ransport Pessanger (pkem)
O Million 107 @ sionio] () Trillon 1077
Household fic dat:
Transport Freight (tkm)
Services O Million [109) @ Billion (107 Q Tillion [1077]
Calculate Energy unit
@owr QP QOTal QMoe (GETU
il Results

Sectors & Clients l 5] I
| |

Agriculture  Construction  Mining ~ Manufacturing  Energy  Service  Household  Transport

Specific

Motive
Electricity  Thermal use

Power
use

|

Let us examine the same tables that we saw a moment ago. Go to the GDP page. We can now see the
Others subsector under the Agriculture Sector.
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Hame of the case sludy Demo MAEDD 1

A Manage case studies

Demography ~ GOP

B General information
8 Social economic data 4 L h > &2 3
< Energy Intensities ~ ftem unit 2010 2015 2020 2025 2030 2035 2040 2045 2050 Chart
- (=3 USSMillion| 5413092 6778036 84.06328 103.26305
‘ GDP Growth rate %pa - 4.60000 4.40000 4.20000
e GDP per capita USS/Cap| 2229.86802 251656317 284079860 320755620
Household Sectorial shares of GDP -
Services Agriculture %| 2150000 19.40000 17.40000 1550000
Gonstruction %| 230000 230000 230000 220000
6 cakulate Mining %| 510000 480000 430000  3.80000
i Results Manufacturing % 15.20000 16.10000 16.80000 16.90000
. Energy %| 590000 560000 500000 430000
Service %| 5000000 5180000 5420000 57.30000
Total %| 100.00000 100.00000 10000000 100.00000

* Enter GDP data for first Year & Average annual growth rate for each period/timestep

Distribution of GDP by subsectors h

I«
-1}

Unit 2010 2018 2020 2025 2030 2035 2040 2045 2050 Chart
Agriculture
Farming

%| 10.00000 100.00000 100.00000 100.00000

Others %

%| 100.00000 100.00000 100.00000 100.00000 =
Construction -
Buildinas. %|_100.00000 _100.00000 _100.00000 10000000 _100.00000 _100.00000 _100.00000 _100.00000 _100.00000

Let us now go to the Energy Intensities of Motive Power. We note that the Others subsector does not
appear under the Agriculture Sector.

122 MAED -]

L
|22 MAED nodel for Analysis of Enexgy Demand MAEDD v | About @
AT  vero intensies
Name of the case study Demo MAEDD 1

A Manage case studies

El-Motive El-Specific Electricity EFThermal Penetration of Energy Forms in Efficiencies in Temperature level in Penetration of Energy Forms in Efficiencies in
Power use use ACM ACM Manufacturing Manufacturing Manufacturing
B General
& Social economic data Energy intensities of Motive Power (final energy per unit of value added) dl<|>(2|B|C
- Energy intensities v
Unit 2010 2015 2020 2025 2030 2035 2040 2045 2050 Chart
» Industry ‘
Transport kWh/USS$, 1.40000 1.30000 1.25000 1.20000
Household =
Buildings kWh/Uss$| 0.10000 0.10000 0.10000 0.10000
Services
Mining -
B3 calculate Metal ores kWh/uss$ 0.30000 0.30000 0.30000 0.30000
M1 Results Non-metal ores kWh/USS 0.20000 0.20000 0.20000 0.20000
Manufacturing -
Basic materials kWh/USS 0.15000 0.15000 0.15000 0.15000

T T T w00, verson: 20020201120 |

This is because the programme has not been informed about the end-use categories to be studied in the
Others subsector. We must go to the general information page and select the End-Use categories for the
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Others subsector. Check all three end-use categories for the Others Subsector to include them as end-
uses. Remember to save the changes.

122 MAED

MAEDD v | About ()

[ MAED nsocelfor Anaiysis of Enesy Demas

- Success
M Manage case studies
Definitions (name, years, description) 5] Units B
B General information {
Name of the case study Populstion
S Social economic data Demo MAEDD 1 O Thousand @ Milliory
<" Energy intensities ~ Years ®
R e g e e @ Milion10 O Billilon (101 O Trillion (10" US Dollar
Industry 010,201 5,2020,2025,2030,2035,2040,2045,2050
Transport Case description Transport Pessenger (pkm)

O Mmilion[10] @ Billon (10 Q) Trillion [10°7]

to @ hypothetical scenario for a hypothetical country

Household d to be replaced by actual country and scenario specific data by
Transport Freight (thm)
Services Q Milion[10 @ Bilion (109 () Trillion [10°7]
Calculate Energy unit
@ewr Of QTa QMo (O oBTU
il Results
@
Sectors & Clients B
Agricultire  Construction  Mining  Manufacturing  Energy  Service  Household  Transport
Specific Motive
Electicty  Thermaluse
ower
use
X

©2020). Version: 2.0.0 20201120 d

The programme will now build tables for input data in the energy intensities of Specific Electricity use,
Thermal use, and Motive Power. Let us look at the energy intensities of motive power to confirm this.
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122 MAED nodel for Analysis of Energy Demandt

IEEEIEEEEE  Erergy intensities

Name of the case study Demo MAEDD 1

MAEDD v | About @

A Manage case studies

El-Motive EF-Specific Electricity ElFThermal Penetration of Energy Forms in Efficiencies in Temperature level in Penetration of Energy Forms in Efficiencies in
Power use use ACM ACM Manufacturing Manufacturing Manufacturing
B General
8 Social economic data Energy intensities of Motive Power (final energy per unit of value added) <> (2RO
- Energy intensities 14
tem unit 2010 2015 2020 2025 2030 2035 2040 2085 2050 Chart
» Industry ‘
Agriculture -
Transport Farming KWh/USS| 140000 130000 125000  1.20000
Household Others KWh/USS!
Services
Buildings kWh/Us$ 0.10000 0.10000 0.10000 0.10000
B calculate Mining -
o Metal ores KWh/USS| 030000 030000 030000  0.30000
Non-metal ores kWnh/uss$ 0.20000 0.20000 0.20000 0.20000
hd Manufacturing -
Basic materials KWh/USS| 015000 015000 015000  0.15000

Let us now look at the mining sector. There are 2 subsectors defined.

General information
Name of the study Demo MAEDD 1

M Manage case studies

Definitions (name, years, description) 5] Units B
B General information ‘
Name of the case study Populstion
B Social economic data Demo MAEDD 1 O Thousand @ Million
<" Energy intensities E GoP
S @ Milien1g] O Billion[107 Q) Trillion 10" US Dollar v
Industry 2040,2045,2050
Transport Case description Transport Pessenger (pkm)
Million [10¢ Billion [10° Trillion [10'7]
The data used in this demanstration case correspond to a hypothetical scenario for & hypothetical country. O Ml © b1 O e
Household hey are there only for illustration purposes and will need to be replaced by actual country and scenario specific data by
y f the model Transport Freight (thm)
Services Q Milion[10 @ Bilion (109 () Trillion [10°7]
B calculate Energy un't
@owr QR QT QO Mmoee QO GETU
il Results

Sectors & Clients B
Agriculture  Construction Manufacturing ~ Energy  Service  Household  Transport
Specifi
peciic Motive
Electricity Thermal use
Power
use
1
etal

Non-metal ores ’
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And we confirm this by looking at its corresponding GDP table.

- 8 x

MAEDD v | About (B

A Manage case studies

Distribution of GDP by subsectors ih

I«
-1

B General information

Item Unit 2010 20156 2020 2025 2030 2035 2040 2045 2050 Chart
B social economic data { =t =
<= Energy intensities ~ Farming %| 1000000 10000000 100.00000 100.00000
- Others %
‘ Total %| 100.00000 100.00000 100.00000 100.00000 -
e Construction =
Housenold Buildings. %| 10000000 10000000 10000000 100.00000 100.00000 10000000 100.00000 100.00000 10000000
Services Total %| 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 10000000 100.00000 =
g -
B cakculeic Metal ores %| 1500000 3500000 3500000 3500000
Wl Results Non-metal ores % 85.00000 40.00000 40.00000 40.00000
Total %| 100.00000 100.00000 100.00000 100.00000 -
anuTacturing -
Basic materials %| 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000
Total %| 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 (=
Energy =
Eneroy %| 10000000 10000000 10000000 100.00000 100.00000 10000000 100.00000 100.00000 10000000
Total %| 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 =
Service -
Commercial and turism %| 1650000 1800000 19.00000 19.50000
Public administration % 33.50000 34.00000 34.50000 35.00000
Finance and Buss %| 700000 750000 810000  9.00000
Personal Services and others u| 4300000 4050000 3840000 3650000
Total %| 100.00000 100.00000 100.00000 100.00000 =)

Note that, in each sector the rows of the last subsectors are shaded. This means that those rows are
results of calculations performed by the programme, and the cells are locked from user editing. MAED-D
is calculating the last subsector so that the sum of the participation of all subsectors is 100.
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o .. o]
-

Distribution of GDP by subsectors n i B
A Manage case studies

tem Unit 2010 2015 2020 2025 2030 2035 2040 2045 2050 Chart
B General information e =

8 Social economic data { Farmin %| 10.00000 100.00000 100.00000 100.00000
lome:s 3
<= Energy intensities v ’
% 10&00“ 100 -
Industry
truction -
Buildings %| 100.00000 100.00000 100.000( 100.00000 100.00000) 100.00000 100.00000 100.00000 100.00000

- .00000 100.00¢ 100 a - 100.00000 100.00000 100.00000 100.00000 =
Mining -
iz Metal ores % 1500000 3 2540000 35.00000
B calculate ‘Ncn—melal ores % 85.00000 40.00000  40.00000 40.00000
M1 Results %| 100.00000 100.00000 100.00000 100.! -
Manufactur -
@f %| 100.00000 100.00000 100.00000 100.00000 §100.00000 100.00000 100.00000 100.00000 100.00000
o | 100.00000 100.00000 mo.ooooo_ﬂﬂ'a. 00.00000 100.00000 100.00000 100.00000 100.00000 =
Energy =
Energy & 10000000 100.00000 100.00000 100.00000 §100.00000 100.00000 100.00000 100.00000 100.00000

%| 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 =

Service =
Commercial and turlsm %| 1650000 18.00000 19.00000  19.50000
Public administration %| 3350000 34.00000 34.50000 3500000
Finance and Buze & 7.00000  7.50000 810000 __9.00000
' Personal Services and others %| 4300000 4050000 38.40000 365000
Total %[ 1001 A 2 2 -

©2020, Version: 2.0.0.20201120 |

Let us try deleting a subsector. We can delete the same one that we added earlier. We must go to the
structure of the agriculture sector in the general information page. Click the delete button (red cross next
to the subsector name) on the subsector, Others. The subsector disappears from this menu. And, after
clicking the Save; proceed, button, this subsector disappears from all tables in MAED.
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A Manage case studies

B General information ‘

B Social economic data
=" Energy intensities
Industry
Transport
Household
Services
Calculate

il Results

General information
Name of the case study Demo MAEDD 1

E]

Definitions (name, years, description) a Units 5 ]
Name of the case study Population
Demo MAEDD 1 Q Thousand @ Million
Vears e
R _— @ Milion[109 O Billon 10 O Trillion [10] S Dollar
Case description Transport Pessenger (pkm)
The data used in this der 10 a hypothelical scenario for a hypo O milllonpo @ @llonnio] O illon 107
3 5 s d a hypo scenario for a hypo .
e replaced by actual country D
Transport Freight {tkm)
Q million [109 @ Billion [107 Q Trillion [10%]
Energy unit
@cevr QR QO Teal QO Miee (O GETU
Sectors & Clients a
Agriculture  Construction  Mining  Manufacturing  Energy  Service  Household  Transport
Specific Motive
Electricity  Thermal use
Power
use
Farming -}
Others ®

Let us return to the GDP table.

because MAED calculates the share of this sector of the economy so that the sum of all sectors is set to
100.

CCG 2021

Note that the Energy Sector appears shaded in the GDP table. This is
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Social economic data
iy Demo MAEDD 1

the case

L e |

A Manage case studies
Demography  GDP

B General information

& social economic data < i h > & a8
<= Energy imensities - ftem Unit 2010 2015, 2020 2025, 2030 2035 2040 2045 2050 Chart
- [ USS Million|  5413092| 67.78036 8406328 10326305
_ GDP Growth rate %pa - 460000 4.40000 420000
oot GDP per capita US$/Cap| 2229.86802 251656917 2840.79860 3207.55620
Household Sectorial shares of GDP -
Services Agriculture %| 2150000 19.40000 17.40000 1550000
Construction % 230000 230000 230000 220000
B caloulate Mining % 5100000 480000 430000 380000
i Results Manufa 00| 1690000
. 590000 560000  5.00000

%| 100.00000 100.00000 100.00000

—_—
* Enter GDP data for first Year & Average annual growth rate for each period/timestep

Distribution of GDP by subsectors i< L |

em Unit 2010 2005 2020 2025 2030 2035 2040 2045 2050 Chart

Agriculture -

Farming %| 10000000 100.00000 100.00000 100.00000 100.00000, 100.00000 100.00000 100.00000 100.00000

Total % 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 =

Construction -

Buildings %| 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000

Total % _100.00000 100.00000 _100.00000 _100.00000 _100.00000 100.00000 100.00000 100.00000 100.00000 =

Also note that the transport sector does not appear in the sectoral share of GDP in this table. The GDP
component of the transport sector must be added to the service sector. And the same must be done with
the energy consumed in the facilities associated with transportation. For example, electricity consumed
at airports.

12 MAED - 8 x

£ MAED woset oranass

Social economic data

 Manage case studies
Demography  GDP

B General information

8 Social economic data 1 ooe | <> 2|8
<" Energy imensites v ftem Unit 2010 2015 2020 2025, 2030 2035 2040 2045 2050 Chart
Industry GDP USS Million| 5413092 67.78036 8406328 103.26305
_ GDP Growth rate %pa - 4.60000 4.40000 420000
fenpert GOF per capita USS/Cap| 2229.86802 2516.56917 2840.79860 3207.55620
Household Sectorial shares of GDP -
Services Agriculture % 2150000 19.40000 17.40000 1550000
Construction % 230000 230000 230000 220000
B calculate Mining % 510000 480000 430000 380000
il Results Manufacturing %| 1520000 1610000 1680000 160000
Energy % 590000 560000 500000 430000
E Service % 5000000 5180000 5420000 57.30000
Total %| 100.00000 100.00000 100.00000 100.00000
* Enter GDP data for first Year & Average annual growth rate for each period/timestep
Distribution of GDP by subsectors i R N~ B
ftem Unit 2010 2015 2020 2025 2030 2035 2040 2045 2050 Chart
Agriculture -
Farming %| 100.00000 100.00000 100.00000 10000000 100.00000, 100.00000 10000000 100.00000 100.00000
Total %| 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 =
Construction —
Buildings %| 100.00000 100.00000 100.00000 100.00000 100.00000, 100.00000 100.00000 100.00000 100.00000
Total % _100.00000 100.00000 100.00000 _100.00000 100.00000 100.00000 100.00000 100.00000 100.00000 =
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Activity 3: Household Sector

We are now going to work with the structure of the residential sector; this is referred to as the household
sector in MAED. Let us go to the Household tab in the Sectors & Clients block on the General Information
page. In this case study, a few types of household have been established for urban and rural areas. In each
area, you can add or delete household types. Again, the number of different types of households to be
included depends on the availability of information or the type of study to be done. For example, in this
case, we wish to study the different types of urban households. There are three urban household types.
However, there is only one rural household type, this is because all sectors/clients in MAED need to have
at least one subsector/sub-client.

12 MAED - 8 X

[ MAED wose! for Analysss of Energy Demana MaepD v | Ason @ [

Years aop
Milion [10 ilion 104 Trillion 1073
EEEEEE  oooomoosmsmsonss @ willenhied O Bheniol O Tlon o]

M Manage case studies Case description

Transport Fessenger (pkrm
© Milion[109 @ Bilion[109 (O Tiillion 10"

Sectors & Clients a8

B calculate Agriculture  Construction  Mining  Manufacturing  Energy  Service  Household  Transport

Space Water
Heating Heating

Apartment
F s 15
D
E]
s

Addnew  Electricity  Lighting Cacking

Air
Conditioning

Activity 4: Fuel Types

Now, let us move on to define the structure of the transportation sector. We must first specify the fuels
we want to model. To access the fuel types, click the Fuel Types Definition button in the Transport tab.
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Q Million[10 @ Bilion[104 (O Tiillion [10*]

spond to a hypothetical scenarlo for

M Manage case studies ses and will need to be replaced by actual o

he user of the mode o ) Tranaport Freignt (tem)
O Millon[101 @ B8ilion(101 () THlion 1]
B General information 4
Energy unit
B social economic data @ew QPf QTa  Qwwee O 68y
< Energy intensities &
Industry
Transport Sectors & Clients a

Household
Services Agriculture  Construction  Mining  Manufacturing  Energy  Service  Household ﬂ

B calculate ‘ FUFL TYPES DEFINITION !

it Results Publie
Freight Passenger InterCity Passenger  Passenger Urban Car Air plane
® InterCity
Local trucks diesel Diesel v - v ] — [m] O X
Diesel . v (] O [m} X
Train diesel Diesel v Diesel [m] (] X
Train electric electricity v electricity - [m] O X
Train steam Steam Coal +  Steam Coal [m] O X
Barge Diesel O O O x
Pipeline diesel Diesel O — [m] O x
Pipeline elect electricity O [m} | x
Gar gasoline v Gasoline O Gasoline [m| X P

2020, Version: 2.0.0.20201120 |d

You can add or delete fuels using the respective buttons from this menu. Each fuel specified needs to be
associated with a fuel type using the drop-down menu. The MAED methodology groups fuel into three
fuel types: electricity, steam coal, and motor fuel.
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FUEL TYPES

5 JetFuel Motor Fi X
6 LP Motor Fuel x
7 CNG Motor Fi X
8 Icoh Moo Fi X

Activity 5: Transport Modes

The next step is to define the transport modes. The transport modes can be accessed using the Transport
tab in the Sectors & Clients block in the General Information page. Each transport mode can be associated
with the three transport subsectors: Freight, Passenger InterCity, and Passenger Urban.

With the buttons, add, or delete, the user creates or deletes transport modes. And with the check boxes
the user decides in which subsector the transport mode defined belongs to. For example, long-distance
trucks belong to freight transport. Each transport mode can be associated with any of the subsectors but
must be associated with at least one subsector. We can associate a transport mode with a subsector by
selecting the fuel type used for that subsector for that transport mode; this is done using the drop-down
menu. If no fuel type is selected for a transport subsector, then that transport mode will not be modelled
for that transport subsector.
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|22 MAED moael for Analysis of Energy Demana MAEDD v | About @

M Manage case studies
= Sectors & Clients a

B General information 4

Agricultre  Construction  Mining  Menufacturing  Enerqy  Service  Household  Transport
B social economic data

+* Energy intensities M FUEL TYPES DEFINITION

Industry Public
Freight Passenger InterCity Passenger  Passenger Urban Car Air plane
Transport InterCity
Household Local trucks diesel Diesel m O [m] ] x
~
Senvices
e Long dist trucks diese Diesel v ] - B O O X
electricity _——
B calculate
Train diese Diesel v |steam coal o m} X
il Results
Diesel
Train electric [m] (] X
= Gasoline
Train steam Steam Coal v JetFuel - [m] (] X
LPG
Barge Diesel O [m] O X
CNG
Pipeline diesel Diesel v | Alcoho m] O O x
Pipeline elect electicity O - [m] O X
car diesel v Diesel O Diesel [m| X
Car alcohol - v Aleohol O Alcohol O X
CarLPG ~ O e O *
Car elect m] electricity (] X A

2020, Version: 2.0.0.20201120 |d

Finally, we must tell the programme which transport modes are cars or airplanes. We must also tell the
programme if the transport mode for intercity passengers is considered public. These can be done by
using the checkboxes. There is no limit to the number of modes you want to use.
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|22 MAED moael for Analysis of Energy Demana MAEDD v | About @
N [ = |
M Manage case studies
= Sectors & Clients a

B General information 4

Agricultre  Construction  Mining  Menufacturing  Enerqy  Service  Household  Transport
B social economic data

+* Energy intensities e FUEL TVPES DEFINITION
Industry Public
Freight Passenger InterCity Passenger  Passenger Urban Car Al plane
Transport InterCity
Household Local trucks diesel Dlesel . . @ @ @ X
Seviees Long dist trucks diese Diesel .- . 0O ~ O O X
B calculate
Train die: D ] v Diesel v D D X
il Results
Train electric electricity O ] X
Train steam Steam Coal - O O X
Barge Diesel O ] (] X
Pipeline diese Diesel O O O x
Pipeline elec electrici O ] O X
" O m} x
O Diesel O X
B cohol O O X
G D (1 D X
m] ectrici (] X A

2020, Version: 2.0.0.20201120 |d

Activity 6: End-Use Categories

The final step in defining the structure of the model is the configuration of end-use categories. We must
remember that, in MAED, there are 3 end-use categories: motive power, thermal uses, and specific uses
of electricity. In the previous version of MAED the user was forced to fill in data tables for the three
categories, in each sector or subsector defined. However, some end-use categories may not exist or may
not be significant in some subsectors. Furthermore, even if that end-use exists, the data for that end-use
may not be available for some subsectors. In the new version, we can define which categories of end-uses
are present in each subsector. This is done by using check boxes. Let us focus, for instance, on the farming
subsector of the agriculture sector. Note that all end-uses have been chosen in the sector definition block.
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General information

EN BEE oo sy pemo waeoos

M Manage case studies
Definitions (name, years, description) a

Units a8
B General information 4
Name of the case study Population
2 soctal economic data Dema MAEDD 1 O Thousand @ Milion
~* Energy intensities v Years oo
Million [10¢ Billion [107] Trillion [10'7] 5
2010,2015,2020,2025,2030,2035,2040,2045 2050 ® et O sl O Tilion (19 Us Dollar
Industry
Transport Case description Transport Pessenger (pkr
S O Mol @ Biionic] Q) Tlon10)
Household n purpases and will need to be replaced by actual country and scenario specific data by
Transport Freight (thrm)
Services O Million[109 @ Bilion[10¥] (O Trillion [10'%]
B caleulate Energy unit
@cwr QR QT Qmee (O GETU
il Results
=
Sectors & Clients a
Agricultore  Construction  Mining  Manufacturing  Energy  Service  Household  Transport
Specific
Metive
Eletricity  Thermaluse "
Power
use
Farming

We should now be able to enter energy usage data for each of the three end-use categories. Let us confirm

this by looking at the usage tables of the three end-use categories. Let us first look at the energy intensities
of motive power.
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122 MAED wosel for Analysis of Energy Demana

(- ] -

A Manage case studies

MAEDD v | About @

Energy intensities

EFMotive El-Thermal Penetration of Energy Forms in Efficiencles in Temperature level in Penetration of Energy Forms in Efficiencies in
Power use ACM ACM Manufacturing Manufacturing Manufacturing
B ceneral
| S—
& social economic data Energy intensities of Motive Power (final energy per unit of value added) e < A 3k~ REO)
<% Energy intensities v — - = = — = = — - = =
ftem nit| 2010 2015 2020 2025 2030 2035 2040 2045 2050 Chart
» Industry {
Agriculture | -
Transport Farming KWh/USS| 140000  1.30000  1.25000|  1.20000
Household Const =
Buildings kwn/USS| 010000, 010000  0.10000|  0.10000
Services
Mining | -
B caleulate Metal ores kWh/USS| 0300000 030000,  0.30000  0.30000
‘5 s Non-metal ores kWh/USS| 020000 020000 020000 020000
Manufacturing | -
2 Basic materials KWh/USS| 015000 015000 015000,  0.15000

Let us now look at energy intensities of specific electricity use.

122 MAED - 8 X

122 MAED wosel for Anslysis of Energy Demana

A Manage case studies

MAEDD v | About @

Energy intensities
study Demo MAEDD 1

El-Motive El-Specific Electricity El-Thermal Penetration of Energy Forms in Efficiencies in Temperature level in Penetration of Energy Forms in Efficiencies in

Power use use ACM ACM Manufacturing Manufacturing Manufacturing

B General information

R Social economic data

Energy intensities of Specific Electricity use (final energy per unit of value added) i LB~ BEO)
- Energy intensities 2
‘ tem Unit 2010 2015 2020 2025 2030 2035 2040 2045 2050 Chart
P Indu:
Agriculture | =
Transport kWh/USS 0.14500 0.15000 0.15500 0.16000
Household Construction =
Bulldings kWh/USS| 0.02000 0.02000 0.02000 0.02000
Services
Mining \ -
B calculate Metal ores kWh/USS| 0.10000 0.10000 0.10000 0.10000
i Results Non-metal ores. kWh(USS: 0.10000 0.10000 0.10000 0.10000
Manufacturing | -
Basic materials kWh/USS 1.38400 1.38400 1.38400 1.38400

©2020. Version: 2.0.0 20201120

Let us finally look at energy intensities of thermal use.
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122 MAED

122 MAED baoce for Anslysisof Energy Demand

(- ] -

A Manage case studies

Energy intensities
A s5e study Demo MAEDD 1

of the

EFMotive El-Specific Electricity El-Thermal [Penetration of Energy Forms in Efficiencies in
Power use use JACM ACM
B General information
& social economic data Energy intensities of Thermal uses (useful energy per unit of value added)
- Energy intensities ¥ - - = = =
em Unit 2010 2015 2020 2025
> Industry {
Agriculture
Transport kWh/US$ 0.05800 0.05700 0.05600 0.05500
Household Construction
Bulldings kWh/USS 0.10000 0.10000 0.10000 0.10000
Services
Mining
B calculate Metal ores kWh/USS| 0.08000 0.08000 0.08000 0.08000
M Results Non-metal ores kWh/UsS 0.07000 0.07000 0.07000 0.07000
Manufacturing
g Basic materials kWh/USS| 3.60000 3.40000 3.20000 3.00000

ature level in

Manufacturing

2030

2035

- 8 x

‘ MAEDD v | About @

Efficiencies in
Manufacturing

Penetration of Energy Forms in
Manufacturing

i LN |

2040 2045 2050 Chart

©2020. Version: 2.0.020201120

Let us consider the scenario where the specific uses of electricity and thermal uses are not present in the
farming subsector. To model this, we uncheck the Specific Electricity Use and Thermal Use boxes and click

save.
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|22 MAED Mosel for Analysis of Energy Demana MAEDD v | About @
General information
 Manage case studies
Definitions (name, years, description) Units %]
B General information
Name of the case study Population
8 soclal economic data

<" Energy intensities
Industry
Transport
Household
Services

B calculate

il Resuhs

Let us now look at the three energy usage tables again. Farming is still present in the energy intensity of

motive power. However, it is no longer present in the energy intensities of specific electricity use and the
energy intensities of thermal use.

CCG 2021

Demo MAEDD 1

Vears

2010,2015,2020,2025,2030,2035,2040,2045,2050

Case description

Sectors & Clients

Q Thousand @ Million

oop
@ milion 109 O Billien [104

Transport Pessenger (pkm)

© Million [109] @ Billion [107

Transpart Fresght (|

Q Milien[109 @ Bilion [107

Energy unit

@ewyr QO Q Teal

US Dollar

Agriculture  Construction  Mining

Farming

Motive

Thermal use
Power

SD Dl

@

2020, Version: 2.0.0.20201120
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122 MAED - 8 X

122 MAED wosel for Analysis of Energy Demana ‘ MAEDD Vv ‘ About @D

Energy intensities

A Manage case studies

EFMotive E-Specific Electricity El-Thermal Penetration of Energy Forms in Efficiencles in Temperature level in Penetration of Energy Forms in Efficiencies in
Power use use ACM ACM Manufacturing Manufacturing Manufacturing
B General information
& social economic data Energy intensities of Specific Electricity use (final energy per unit of value added) 0 E - ]
-+ Energy intensities v = = = = = = = = = = =
Unit 2010 2015 2020 2025 2030 2035 2040 2045 2050 Chart
» Industry {
Construction -
Transport Buildings kWh/USS| 0.02000 0.02000 0.02000 0.02000
Household Mining =
Metal ores kWh/UsS 0.10000 0.10000 0.10000 0.10000
Services
Non-metal ores KWh/USS| 010000 010000 010000 010000
B3 calculate Manufacturing =
M Results Basic materials kWh/uss 1.38400 1.38400 1.38400 1.38400
©2020. version:2.0.0 20201120
=2 MAED - =] kS

T ——

Energy intensities

BEE oo sy pemo waeoos

M Manage case studies

El-Motive ElSpecific Electricity El-Thermal Penetration of Energy Forms in Efficiencies in Temperature level in Penetration of Energy Forms in Efficiencies in
Power use use ACM ACM Manufacturing Manufacturing Manufacturing
B General information
B et Energy intensities of Thermal uses (useful energy per unit of value added) < > (2 B|O

<+ Energy intensities

ftem Unit 2010 2015 2020 2025 2030 2035 2040 2045 2050 Chart
P Industry { — =
Transport Buildings KWh/USS| 010000 010000  0.10000|  0.10000
Household LT ‘ =
Metal ores KWh/USS| 008000 008000  0.08000  0.08000
seiees Non-metal ores kWh/USS 0.07000 0.07000 0.07000 0.07000
B calculate Manufacturing ‘ =
T e Basic materials kwh/uss| 360000  3.40000  3.20000)  3.00000

In the manufacturing sector, thermal usage is further divided into three temperature ranges: Temp High,
Temp Medium, and Temp Low. When modelling thermal use of subsectors in the manufacturing sector,
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we also need to select which temperature ranges of thermal use to model for each subsector. In this case

study, all three temperature ranges have been chosen for Basic Materials.

e MiAED

I MAED st i ey et T

EN - [

M Manage case studies

B General information 4

B Social economic data
-~ Energy intensities 2
Industry
Transport
Househald
Services
B calculate

il Results

General information

Name of the case study Demo MAEDD 1

Definitions (name, years, description)

=]

Units 5]
Name of the case study Population
Demo MAEDD 1 Q Thousand @ Million
Vears 0P . , |
Million [10 Billion [107 Trillion [10°3
2010.2015,2020,2025,2030,2035,2040,2045.2050 © millonfo - Q Billon1e] O Tilion [10] US Dollar
Case description Transport Pessenger (k)
The da ) thi 30 case cofrespond 1o a hypothetical scenario for a hypothetical country O millonio - @ 8illonhe] Q) Trlion 10
T urpases and will need te be replaced by actual country and scenario specific data by
" Transport Freight (tkm)
Q Milion[109] @ Bgilion[10®) () Trillion [10'%]
Energy unit
@cwr Qf QO Tal O Moe () GBIU
Sectors & Clients a
Agriculture  Construction  Mining ~ Manufacturing  Energy ~ Service  Household
Specific
Temp Motive
Blecricty |Themaluse TempHigh ("~ Templow | 1"*
use
Basic materials

The household sector contains the following additional end-use sub-types: Lighting, Air Conditioning,
Cooking, Space Heating, and Water Heating.

CCG 2021

Page | 23



Climate
Compatible
Growth

MAED wosel for Anshsis of Energy Demana

Elm - ]

Transport Pessenger (pkm)

Case description
O Milion[109 @ Bilion[109 () Trillion [10°7]
M Manage case studies
Transport Freignt tkm)
Q wilion(101 @ silionfied Q) Tllion 104
B General information 4
Energy unit
B social economic data @ew QPf QTa  Qwwee O 68y
~* Energy intensities 2
Industry
Transport Sectors & Clients a
Household
Services Agriculture  Construction  Mining  Manufacturing  Energy  Service  Household  Transport
B calculate
Specific air Space Water
Addnew  Electriciy [ Lighting  Caoking
M Results e Conditioning Heating Heating
urben
X
Familu house X
oW with SH X
Caoking X
fl /]
Ruarll X

The model structure is now configured. And all input data tables, and output tables, correspond to the

defined structure.

The model is ready to be loaded with the input data.

CCG 2021 Page | 24



