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AbOUt thIS document ¥ Secretaria de Energl'féj

The results of the exercises shown on this document are function of the combination of
different assumptions in terms of demand, investment, prices and productivity.

These are estimates of what could happen based on these combinations of assumptions,
taking into account average values of hydraulicity, power generation plant factors,
temperature and historical behavior of the industrial and residential segments in reference to
the evolution of other variables used for modeling.

Likewise, the editors emphasize that this exercise does not assign different probabilities of
occurrence to the modeled scenarios, but rather presents the results impartially as an input
for the decision-making in the public and private sectors.

Due to the dynamic nature of the energy sector, these scenarios are also dynamic. That is
why, in successive iterations, their results can vary significantly in line with the evolution of
the national and international context, economic development, international energy prices,
the evolution of the Climate Change agreements or the occurrence of technological or
geopolitical disruptive events.

This presentation summarizes the main inputs and results of the document Energy Scenarios
2030, 2019 edition, developed by the Undersecretariat of Energy Planning of Argentina. The
full document is available in Spanish at:

http://datos.minem.gob.ar/dataset/escenarios-energeticos 2
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New Conception of Energy Scenarios 2030 3 Secreimite dls Ererela

v Combinations of price and demand scenarios

Cu rre nt (trend and efficient).
Policies

v' Compliance with the Renewable Energy Law in
2025, expanding to 25% RE in 2030, and
incorporation of large hydro and nuclear projects.

v' High penetration of Natural Gas in transport.
v High use of Natural Gas as fuel in industry.

G aSl| fl Cat 1ON v New industrial developments due to more

availability of Natural Gas at competitive prices
(e.q. petrochemicals).

v’ Massive penetration of the electric mobility.

o ok : v Replacement of other oil fuels with electricity.
Electrification ; g

v More use of Natural Gas and Renewable Energy
as sources for power generation.
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Methodology ¥ Secretaria de Energia

Energy Information System

Technologies

Energy Socioeconomic
nternational ana Scenarios Scenarios Ministry of Finance
Regional Energy

Scenario

Message/Times-Markal

LEAP - Demand

Demand Supply Oscar - Margo Model
Econometric Model - Scenarios Scenarios

Refining Model

Transport Model

INTERACTION - ADJUSTMENT Hydrocarbon
production Models

Environmental

Economic
Financial

T e -



-

’laneamiento Energetice

PrOlOg ue ¥ Secretaria de Energia
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Production measured by Total Primary Supply (TPES) using lines. Consumption measured by Total Internal Offer (TIO) using areas.
Total Internal Supply (TIES) = TPES + secondary energy trade balance. 5



Principles and boundary conditions %) Goten b et Enpiele

Sustainable Development Goals

Climate change - Paris Agreement

G20 Energy Transitions Working Group

Towards a Shared Vision of the Argentine Energy Transition
towards 2050
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Socio-Economic Assumptions ¥ Secretaria de Energia
O; OOF Population ‘I ) Renewable electricity target
+2018: 44.5 M. * 2030: 25% of electricity demand and
*2030: 49.4 M. 1,000 MW of distributed generation.
*1% i.a.
«2018: -2.5%. «2018: 13.9 M veh. 311 p/1000 habitants.
«2019: -2.5%. «2030: 21.3 M veh. 431 p/1000 habitants.

* 2018-2030: cagr 2.78%.

Households 1 V' Energy Efficiency

+2018: 141 M. « 2030: 5.7 Mtoe (8.3%) saving on final
*+2030:17.3 M. demand.
*1.7% i.a.

@ Emissions

- 2018: 178 MtCOeq.

*2030: 11.8 million h , thi ts 68% . :
MITIoN hOMEs, ThIS Tepresents ° * 2030 (Efficient Scenario): 197 MtCO,e.

coverage.
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7 Secretaria de Energia

Total Internal Energy Supply

T e T 7% iaa. | %ia | %08 | | t24%ia |
| Too/GDP | L ejl102 ' ei 95 ! L ejl102 ! i el i
| MArsos | | Toe/GDP ! | Toe/GDP ! | Toe/GDP ! . Toe/GDP
L | |__MARS04 __! |__MARS04 ___ |__MARS04 __! L MARS04
10
100,6 100,7
100 2.2% 2.2%
4.0% 4.9%
2.4%
20 - > 5% 3.8% 5.2%
21 % o 5.6% 22%
80 _g 2.3%
_1 %
70
@ 60
) 0,
> 5o 58.4% 51.9% 49.8% o1.5% 57.3%
40
30
20
27.7% 28.2% 29.4% 27.8% 24.4%
10
o 1.4% 0.5% 0.5% 0.5% 0.5%
2018 Trend Efficient Electrification Gasification
2030
m Carbdn m Oil and Byproducts B Natural Gas Nuclear m Biofuels B Hydro B Wind and solar M Other renewables

*TIES: Total Internal Energy Supply is the primary energy supply with the balance result of secondary.
** Other Renewables Energies includes firewood, bagasse and biomass. 8



Final Consumption by Source

80

70

60

50

Mtoe

40

30

20

10

53,6

2018

m Natural Gas

m Diesel oil

m Gasoline

m Biofuels

m Electricity

m Other renewables

B Others

Note: total demand does not include non-energy consumption.

68,9

Trend

63,1

Efficient

2030

66,8

Electification

A Planeamiento Energético
¥ Secretaria de Energia

Gasification
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Final Consumption by Sector ¥ Secretaria de Energia

70 66.8
63.1
60
53.7
50 m Transport
[0)
9
s 40 » Residential
30 m Industry
20 m Public & Commerce
10 m Agricultural
0
2018 Trend Efficient Electrification Gasification
2030

Note: total demand does not include non-energy consumption. 10
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Energy Efficiency - Savings by Sector and Fuel ¥ Secretaria de Energia

Savings by Sector Savings by Fuel

Residential 53,2%

Others politics, 15,9%

ublic 0,2%

Energy management,
Others politics, 15,9% 11,4%

White goods savings,
Modal Shifts, 7,7% 13,4%

Air
Conditioner,
0 1,7%
ransport 22,5% Heating pump,

3,8%

Cross-sector
1,4%

Efficient and Energy Others
Racional management | politics,
Water Heaters, 8,0% manage, 1,5% Lamp change, 5,8% Motors, 4,5% system, 3,7% 1,5%

. Natural Gas 44.5% . Gasoline & Diesel Oil 23.6% . Electricity 30.8% LPG 11%

8.3% of saving regards to
Trend Scenario m
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¥ Secretaria de Energia

Configuration of Scenarios

. 4 Demand Scenarios
Scenarios of |

existing and [ Curentholices | Newpoicies
disruptive policies

Trend Electrification Gasification
Scenario Scenario Scenario

1
Base Scenario S Electrification Gasification :
: Demand
w/Medium . + - |
Scenarios oil Prices Medium Prices Medium Prices Medium Prices !

production

and oil prices _ w
P Base Scenario Efficient

w/High Prices Demand

S +
(sensitivity) High Prices

A4 YV
4 scenarios of Natural Gas production for each estimated

demand. 5



Assumptions for the Gasification Scenario
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¥ Secretaria de Energia

Residential

: NEA by 2030 increases
Housing coverage of from 115.000 (10%

(o) H o .
;gg)’omStead Rl coverage), to 390,000
: (33% coverage).

PATAGONIA by 2030 LITORAL by 2030
increases from 118,000 increases from 394,000
users (84% coverage) users (65% coverage),
to 153,000 (91% to 680,000 users (78%
coverage). coverage).

Total demand grows to 3.22% per year,
instead of 2.39% (trend).

43 mcm/d vs. 39 mcm/d in 2030.

Transport

CNG:

30% of cars and light ev with
CNG vs. 20% in trend.

20.8 mcm/d vs. 16 mcm/d in 2030.

LNG:

70% of long-distance bus and
truck sales vs. 25%.

5 mcm/d vs. 1.7 mcm/d in 2030.

13
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Assumptions for the Gasification Scenario ¥ Secretaria de Energia

» Incorporation of 9 natural gas industrialization projects for a total of 14.2 mcm / day
(prepared jointly with the Ministry of Production and Labor)

ce 0o 05 0,4 14,2

6,5

Estimated NG demand
(mmcm/day)

Petrochemistry Oil plant Pulp and paper

(polyethylene)
2022 Petrochemistry Cement plant 2025
(urea)

* NEA Region:
 With information of GN consumption by sector of activity 2015, the sectorial energy
intensity of Argentina was obtained (GN / AV consumption).
* This intensity was applied to the sectoral VAs of Chaco, Corrientes, Formosa.
A GN consumption of 2.7 mcm / d was obtained. ”
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Assumptions of consumption (Electrification Scenario) O SeceiEi e Bieras

Residential Transport

Electric cars: Decrease in CNG cars from
30% of sales in 2030. 22.2% to 20.8% of the park.

Replacement of 50% of
the kitchen and electric
water heaters park.

80% of electricity heater
sales.

Electric buses: 50% of NG consumption: from 17.9
short-distance bus mcm / dto16.9 mecm / d in
sales. 2030 (-6%)

NG demand decreases to

2.37% per year, instead of _ :
increasing 2.36% (trend). Electric demand increases

by 29.3 TWh.
22 mcm/d vs. 39 mcm/d
in 2030. Additional Total electricity demand: 1.7

TWh in 2030 (+ 150%).

+31.1 TWh in total electricity demand (+ 16%)




>laneamiento Ene

Electrification in the Residential sector ¥ Secretaria de Energla
40 38,6 _ 120 112,6
371415 100 _allioc| + 34

51 mcm/d 1,2 TWh
0 — . +43%

- O, /
s 40% . 78,6
g 23 3_ 2 60 e
20 =
€
40
10
20
0 0
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
AC Savings Oven savings Final Heater saving
Extra heater Extra SHT Extra oven e=mBase
sl FaTeEs (Ne'ieErLerma;‘ileet ) Current distribution of
2 residential NG consumption
Natural Gas oven 0.50
Electric oven 0.70 In 2030:
Natural Gas water heater 0.80 e 80% of heater sales will
Natural Gas thermo water heater 0.64 be electric.
Electric thermo water heater 0.95
Natural Heater 0.65 « Half of the kitchen and el
. . 55%
Gas water heater 3.32 water heater park will be ¢
Electric heater 1.00 .
electric.

Notes: 1. A gas appliance was replaced by the electrical equivalent.

2. In the case of heating, 70% was replaced by AA and 30% by electric heater. 16
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EleCt”C'ty Demand v Secretaria de Energia
250 | +26% | | +16% | | +2.6% |
i i.a i i i.a i i i.a i
225 218
200 36
182 182
- _ - 182
-
_ - 21
”
-
150 g 161
13&§ ’_,* 133
c ——
2 125
|_
100
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50
25
0
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Final Demand of Natural Gas (excluding power plants) ¥ Secrotaria de Energia

132
120 26
106
_ - 106
100 - 10
- 96
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-
60
40
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Scenario with LNG Export
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Fuel demand ¥ Secretaria de Energl'féf‘

600 | +23%ia | . +18%ia | | +22%ia | | +24%ia |
m Dieseloilll T TS T T
529 0.4%
1.1%
500 - m Diesel oil Il
Biodiesel
400 -
m Gasoline
3 . .
8 200 B Premium Gasoline
o)
4
Bioethanol 5.3% 0
5 6% 5.3% 5.0%
200 -
mCNG
LNG
100 -
mEE
2018 Trend Efficient Electrification Gasification

2030 20



Electricity Generation =,; Loheamiente Eacrecice

Secretaria de Energia

300 | +26%ia | L +16%ia | L +42%ia |  s27%ia |
"""" 204 | . 15 137 . 10 . 154
tCO,e/MWh 1 tCO,e/MWh i tCO,e/MWh I tCO,e/MWh . tCO,e/MWh
250
m Thermal
200 187,7
Nuclear
e
E 150 137.5 m Hydro
m Other
renewables
100
50

2018 Trend Efficient Electrification Gasification
2030

Note: Renewables includes distributed generation 21
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Electricity Generation by Source - Trend 9 Secretarfa de Energia
250 -
B Thermal
Nuclear
200 a Hydro 188
182
] Other 170 176
renewables 165
159
154
145 149
150 -+ 140
j37 132 136
e
2
= 291%
100 +
4.7%
O9%  To7%  94%  om  90%  69% _67% 8.1% 79%  100%  120%  16%
50 +
46.9% WM 14.7% 421% 37.7% W0 371%

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Note: Renewables includes distributed generation 22
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Electricity Generation by Source - Electrification ¥ Secretaria de Energia

250

200

150

TWh

100

50

227
B Thermal 214

Nuclear 200

191
m Hydro 181

171
m Other 164
renewables 156

139

132

9.6%

43.0%

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Note: Renewables includes distributed generation 23
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Levelized cost of energy (I—COE) ¥ Secretaria de Energia
IV Central
Nuclear 80 16 u
Run of river Afa Cua CC VY LB
Hydroelectricity 304 44 o
Chihuido Portezuelo Tambolar
Pump Hydroelectricity 62 A | a 1414
Turbo gas 82 | | | ~ 165 173**
Combined Cycle (NG) 41 60 68**
Renl Ren2
Biomass 74 M 104 e m
Renl Ren2
Biogas 127 IIc e =
Ren2 Renl
Small Hydro 81 E e 122
Geothermal 81 _ 115
Ren2 Renl,5 Reni
Solar 3 MNNEISS e 80
Ren2 Renl,5
Wind 37 49 m 60" _m  eRen
0] 20 40 60 80 100 120 140 160 180 200
USD/MWh

24
Source: SSPE (with the collaboration of different areas of the SGE)



-

35 MW
1

: ’laneamiento Energetico
ACUM.
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2030
| | | | |
! ! Afa Cud  La Barrancosa Condor Cliff  El Tambolar ortezuelodel ~u ie | ! !
: : Viento : :
: : 276 MW 360 MW 950 MW 70 MW 210 MW 637 MW : : 2,503 MW
1 1 1 1 1 1 1 1
Repowering ! ! ! ! ! IV Central ! !
Embvz\allselz : CarE : : : : Nuclear : : ez
: 27 MW I I I I 1,200 MW ! ! 1,262 MW
! 1 1 1 1 1 1
|

Brigadier Ensenada
Lopez Barragan

1

1

1

1

1

| 2,486 MW Trend 4,165 MW

1 Trend

1

! 1,791 MW Efficient Eé?c ?e“r’]'l")’,
2,067 MW : 7,051 MW

1 5,371 MW Electrification e .

1 Electrification

1

! 2,346 MW Gasification 4’0.2.6 MW

: Gasification

1

1

|

1

Thermal shutdown
-1,108 MW

RenovAr 1, 1.5, 2, Res. 202 & Private Initiative Other
MATER Renewables

()
o
1o
<
<

6,742 MW Trend 13,670 MW
Trend
5,259 MW Efficient 12,137_MW
Efficient
5,928 MW
10,192 MW Electrification 17’75.8. MW
Electrification

7,490 MW Gasification 14’4.'1.8 M.W

Gasification

Distributed Generation
1,000 MW 25




Additional Installed Power Capacity

lento Energet

’laneamiento Energeético
¥ Secretaria de Energia

New total installed power capacity by 2030 (GW)
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Additional Installed Power Capacity by Regions

Litoral

Buenos Aires

= _
E2 _

E3 _
E4 _

Islas Malvinas (Arg.)

’laneamiento Energetico
v Secretaria de Energia

References:

El: Trend
Hydro E2: Efficient
Renewables E3: Electrification
Thermal E4: Gasification

Power [MW]

27
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Power Plants Fuel Demand ¥ Secretaria de Energia

70 m Natural Gas mDiesel Oil mFuel Oil

60

572 gy
3.7%
51,4
3.5%
4.8%

Ul
©)

40,6 0.6%
3.5%

40,2 44
3.7%

I\
O

32,0 0.1%
2.4%

W
©)

95.4%
91.7%

N
©)

95.9% 95.9%

97.5%

mcm/d equivalent to Natural Gas

o

2018 Trend Efficient Electrification Gasification
2030 29
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Oil Production 7 Secretaria de Energia
1.200 +5.2% i.a i +7% 1. i
mmm Conventional mm Condensate incremental 1105 1,105
. . . . . . /
Medium oil prices -==High oil prices J
1.000
899
800
788
2
o 600 582
0
X
400
200
0]
VDO SAMITOLONDODO=SNMITINONDNDO STANMSTLONODOO i il bri i il bri
CDCDo8000000@05055555555N8NNNNNNNNM Medium oil prices High oil prices
RNO KOO0 0000O0OFINIFIAIANNANNINILRLLQQ9Q0 2030 2030
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Evolution of the Refining Sector & Planeamiento Energético
Crude share and Refining Capacity ¥ Secretaria de Energia

600
500
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2
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200
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° 5 & P ¥ £ g 2 2 2 8 858 § 8% ¥ &8 & K % % %
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S & 8 & 8§ ® R @ @ & 2 &« 8 g2 2 2 2 2 9 g8 ¢
mmm Domestic Heavy Oil Domestic Light oil mmm |[mported Crude Oil
— Trend —— Efficient —— Electrification

—— Gasification -== Refinery Capacity --= Capacity of the 4 largest refineries



Natural Gas Production

300 | +49%ia | | +41%ia

Trend oo R |

Incremental Associated Natural Gas
Conventional Natural Gas
Electrification

250
—Trend 229
— Efficient
— Gasification 211
197
200 [ ]
179
Need for new e
o Transport
S Capacity 144
€150 e 126
&
100
28 28
50
57 57
YDORDNO=AMITWLWORNDOGIANINLRNYDQ Tendencial Eficiente
888888580000000088888888888 .
I NN &N NANANANNNNANIVNITAIQACNS S Unconventional NG

Conventional NG
Conditions: Eliminate evacuation restrictions, generate new demand and achieve sustainable netbacks for LNG.

204

148

28

57

Electrificacion

173

28

57

Gasificacion

Incremental Associated NG

@ Production Scenario Expo LNG

32
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Natural gas production - Scenario without LNG export ,6, Secretaria de Enargia

300
mmm \Vithout LNG exports
Trend
L 258
Electrification
250 — Efficient
— Gasification 226
=== Trend without LNG o
500 - - - Efficient without LNG ==t om
- == Electrification without LNG . -——==T =
- == Gasification without LNG s
- - 179
N
£ 150
Q —
-
100
50
S8 e B3 82 g s R eor2 e 58RI S8 SR Q3
O O O O O o O 0o O o)
2 8 8 8§ 8 8§ & ¥ & & & & & & & &« § & & & 8 & 8 &8 & 8 ¥

Conditions: Eliminate evacuation restrictions, generate new demand and achieve sustainable netbacks for LNG. 33
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Netback estimation for LNG export at scale 8 sccretarfa de Energia

3,0

2,5

2,0

USD / MBTU
|

1,5
1,0
0,5
0,0

-0,5
50% 60% 70% 80% 90% 100%

= Medium LNG - TTF == HighLNG-TTF = WM-TTF WM - Japan — Medium LNG - Japan = High LNG - Japan

. . Wood Mackenzie
Energy Scenarios Prices .
Prices

Notes:

Componente 1) Capex of liquefaction plant of 750 USD / TPA,
TTF Japan 2) For the destination prices of Energy Scenarios, import
LNG LNG LNG LNG price projections were taken, and transportation costs to
6.1 7.3 6.7 8.0 7.0 8.1

Destination Price the destination of a possible Argentine export were
Transport Japan / Netherlands 0.9 0.9 1.3 1.3 0.9 1.3 discounted (Japan / Netherlands).

Cost of Liquefaction with FU 80% 2.7 2.7 2.7 2.7 2.7 2.7
Neuquina basin pipeline - Bahia Blanca 0.8

038 038 038 038 038
Netback 6] 20l 19l 31l 26/ 33

Source: SSPE based on own surveys and Wood
Mackenzie.
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Supply and demand of natural gas - Trend Scenario without LNG @l eite Berge ien

¥ Secretaria de Energia
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mmm Unconventional Supply mmm Commercial & Public
250 LNG Import 250 mmm Residential
e | mmm Power Plants
- e Chile Import o~ mmm Chile Exports
mmm |_iquid requirement mmm Uruguay Exports
Total Export Brazil Exports
200 200 LNG Exports
= Domestic Demand e |_ocal Supply
175 175
150 150
T 2
& €
Q Q
E s € 125
100 100
75 75
50 50
25
0
- - N~
oL rER 2 eI RRS855883383 CLLERPo20RTEYNRRIISLSRE8R283
C S5 CS5SECES5ECES ELEES S ==L cCc=¢c=cCc=¢c—=¢= &2+ C 5 C S5 CES5SCES5 - CScScsSc=C=sSc=CSCc=oc= ¢ =
8585858553858383538383838383 83 85858585538583836838383838383 53 36



Type profiles

Number of fracture stages and horizontal branch length

-

’laneamiento Energetico
¥ Secretaria de Energia
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Main Assumptions of Shale Gas Production 3 Secreimite dls Ererela

v EUR = 325 millions cubic meters (mcm) NG PI’OdUCtIVIty of shale 9as wells

(1.5 BCF) 1.400 o
1.200 ===
v EUR total = 2134 Kboe 1000 ==
8 800
v CapEx = 1.3 M USD + 15% Facilities M
¥ 600
v OpEx = 5.9 USD/BOE (1 USD/MMBTU) 400 —
200
v IP30: 0.43 mcm /d NG
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76
— : _ _ Shale Gas
v GOR = 26,000 cm NG/cm oil (99% NG) P formance 2013 2014 2015 2016 2017 2018 2019
Shale Gas Performance
0,50
v Accumulated production 1° year = 25,5% 045
0,40
) 0,35
v" Accumulated production 4° year = 50,8% T 030
% 0,25
. o B o € 0,20
v' Declination 1° year = -54% .
. ) 0,10
v Annual declination from 2° year = -9% 0,05
0,00
1 3 5 7 9 N 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

Month
onths 28



Main Assumptions of Shale Oil Production
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v EUR =145 thousands cubic meters (cm) Productivity of Shale Oil Wells
oil (913 kbbl) oo
v EUR total = 932 Kboe 000
500
v' CapEx = 10 MM USD + 15% Facilities o 400
m
v 300
v OpEx = 7 USD/BOE o
v IP30: 217 cm/d oil (860 bbl/d) 100
TMeNOEP O ORRRRRRRBERT RSSO RREREBEEERRERR
v GOR = 20 cm NG/cm oil (2% oil) . TYSSS ©@
— Shale Oil 2013 2014 2015 2016 2017 2018 2019
Performance
Shale Oil Performance
) 1.600
v Accumulated production 1° year = 27% oo
1.200
v' Accumulated production 4° year = 51.7% 000
o = 800
v' Declination 1° year = -57% =
400
v Annual declination from 2° year = -8% 200
0

1T 3 5 7 9 1M 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

Months
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New Unconventional Wells - Medium prices scenario

’laneamiento Energeticc

¥ Secretaria de Energia

mOil mNG
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400 269
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Electric Transport Capacity by Model
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Trade Balance of Oil, Natural Gas and Byproducts with LNG exports oIS e, Enereladee

¥ Secretaria de Energia

Trend Scenario (Medium Qil Price) 1040
1.000
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Trade Balance of Oil, Natural Gas and Byproducts 2, Blenesmients Energetics

Scenario with LNG exports ¥ Secretaria de Energia

Trend Scenario (Medium Oil Price)

30
26,3
25

20
15,9
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15 13,1
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MM USD
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Trade Balance of Oil, Natural Gas and Byproducts T

Trend Scenario without LNG Exports (Medium Prices) ? Secretaria de Energia
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Trade balance: petroleum, natural gas and derivatives % Secretaria de Energia

1.000 High Prices 25

Medium Prices

800 — Trend High Prices With LNG 20
— Trend Medium Prices With LNG
------ Trend High Prices Without LNG
600 Trend Medium Prices Without LNG s’ 15
v E
g 400 c 10
0 O
=
200 >
0 O
®) N M < 1 O N 0 OO0 O
N N &N o N N N N AN ™
e O O O O O O O O o
N N N N N N N N N N
200 -

N

6



Trade Balance of Natural Gas and LNG e

(for Scenarios with LNG exports) ¥ Secretaria de Energia
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Gas vs. gas competition
(Bolivia)
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Capital investments needed in 2030 energy scenarios

Scenarios with LNG exports and average prices

-

Planeamiento Energético

¥ Secretaria de Energia

Igé?:)?zegg)(()j) Sector Trend Efficient Electrification Gasification
Upstream unconvencional 79,125 76,160 80,814 86,599

Accumulated Natural gas transportation 6,259 5,249 6,296 7,810
iInvestments Oil transportation /86 /86 /86 /86
(MUSD) Electricity transportation 13,702 13,702 13,702 13,702
New power plants 34,994 31,937 46,350 35,700

Liquefaction Plants * 5,625 5,625 5,625 5,625

Total 146,778 139,746 159,859 156,508

Upstream unconvencional (wells) 4,710 4,555 4,798 5,101

Natural gas transportation (mcm/d) 100 84 101 125

_ QOil transportation (mcm/d) 52 52 52 52
Jnits Electricity transportation (GW) 21 21 21 21
New power platns(GW) 22 19 29 22

Liguefaction Plants (mcm/d)* 30 30 30 30

Note: * Not included in scenarios without incremental LNG exports.
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Energy sector GHG emissions
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Energy sector GHG emissions

GHG emissions in Efficient Scenario GHG emissions Trend Scenario
216
n Power
197 Generation
on ra

B rover
178 _ Generation 178
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25
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Energy scenarios 2030 comparison (ed. 2019) vs. previous editions ¥ Secretaria de Energia

TIES : Electricity 4 39,
117; 2017 M ;970 a.a. 227’ 2019 M
2,4% a.a. 109, 2019 M 214, 2017 M
105; 2017 m
‘_1 179; 2017 m
167; 2019 m
137,5
2018 2030 2018 2030
QOil Natural Gas
7,0% a.a. . 9
1.105; 2019 M 5,9% a.a. 258: 2019 M
O,
2% 334 899: 2019 m
I 750; 2017 M 200; 2017 M
660; 2017 m 2,7% a.a. 179: 2019 m
-174; 2017 m
489
130

2018 2030 2018 2030 51



-

>laneamiento Energet

Vision 2050: an input for the long-term strategy ) Seeretai de EneratE

Process “Towards a shared vision of the energy transition from Argentina to
2050”

TRANSICION
ENERGETICA

2050

Con el apoyo de

- NN (@) . e e iamlend 9
Inis | acl a
AVInG ITBI‘\ é Presidencia de la Nacién \ BlD

CEARE
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Vision 2050: an input for the long-term strategy

Academia Nacional de Ingenieria
Asociacion de Distribuidores de Energia Eléctrica
(ADEERA)

Asociacion de Entes Reguladores Eléctricos
(ADERE)

Asociacion de Generadores de Energia Eléctrica
de la Republica Argentina (AGEERA)

Asociacion Grandes usuarios de Energia Eléctrica
de la Republica Argentina (AGUEERA)

Cdmara Argentina de Energias Renovables
(CADER)

Centro Argentino de Ingenieros (CAl)

Comision Nacional de Energia Atdmica (CNEA)
Comité Argentino del Consejo Mundial de la
Energia (CACME)

Confederacion General del Trabajo (CGT)
Ente Nacional Regulador del Gas (ENARGAS)

Advisory Committee

Fundacion Ambiente y Recursos Naturales (FARN)
Fundacion EcoAndina

Fundacion Vida Silvestre

Grupo Ex Secretarios

Instituto Argentino del Petrdleo y del Gas (IAPG)
Instituto Petroquimico Argentino (IPA)

Instituto Torcuato Di Tella (ITDT)

Los Verdes-FEP

Uniéon de Consumidores de Argentina

Unidén Industrial Argentina (UIA)

Universidad de Buenos Aires (UBA)

Universidad Tecnoldgica Nacional (UTN)
Consejo Empresario Argentino para el Desarrollo
Sostenible (CEADS)

2 Planeamiento Energético
¥ Secretaria de Energia

Secretaria de Gobierno de Ambiente y
Desarrollo Sustentable

Secretaria de Gobierno de Agroindustria
Ministerio de Produccion y Trabajo
Ministerio de Transporte
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Vision 2050: an input for the long-term strategy ¥ Secretaria de Energia
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Energet

Energy Transition 2050 § Doneomiento ¢ erostic

Diversity of interests and OBJETIVES

knowledge regarding Achievements or results

that are indicative of
having achieved a goal.

~ visions, trying to maintain Situation that is intended to
U -g a balance between reach by 2050.
S 0o sectors.
D @ 2 +
Q50
E e = GOALS
= .
N e} - Experience and
)

energy policy.

The proposal was to build consensus on the desired situation for the Argentine energy system by 2050

(in other words, the Transition Objectives).
55



Undersecretariat of Energy Planning
Lead: Luciano Caratori, Undersecretary
privadaplaneamiento@energia.gob.ar

National Directorate of Energy
Scenarios and Planning

Lead: Leonardo Mastronardi, DN
Imastronardi@energia.gob.ar

Coordination of Oil and Gas Forecasting

Lead: Pablo Lapun, Coordinator |
plapun@energia.gob.ar

Coordination of Electricity Forecasting

Lead: Juan Pablo Vila Martinez, Coordinator |
ipvila@energia.gob.ar

Latest versions and updated data:

National Directorate of Energy
Information

National Directorate of Energy
Policy and Projects Assessment

Lead: Fernando Pino, DN
foino@energia.gob.ar

Lead: Oscar Natale, DN
onatale@energia.gob.ar

Directorate of Energy Statistics

Lead: Pablo Ronco, Director |
pronco@energia.gob.ar

Coordination of the Integrated Energy
Information System

Lead: Cynthia Enrique, Coordinator |
cenrigue@energia.gob.ar

https:.//www.argentina.gob.ar/energia/planeamiento-energetico
http://datos.energia.gob.ar/dataset/escenarios-energeticos

3
Ministerio de Hacienda

| 2 ] . . - o
s Presidencia de la Nacidn

y

\

~

Secretaria de Gobierno de Energia

Directorate of Energy Prices and Tariffs’ Policy

Lead: Lisa Rivas, Director | Irivas@energia.gob.ar

Coordination of Inter-ministerial Programmes

Lead: Juan Francisco Hernandez, Coordinator |
jhernandez@energia.gob.ar
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International Price Estimation ¥ Secretaria de Energia
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GDP and Final Consumption ¥ Secretaria de Energia
Efficient Electrification Gasification GDP (right axis) —Trend
80 1.400
75
69
70 1.200
60
1.000 &
Q
o 50 5
2 800 &
> nd
40 <
>
600 2
30
400
20
10 200
- O
253838858825 2222383838888 8%
S o O O O O O O O O O
QR YIQLLLYITTTAIAITATITLIRIIR’IIR’IIIRRR

Note: total demand does not include non-energy consumption. 59
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Final Consumption Structure by Segments ¥ Secretaria de Energia

Industry

Agriculture [EFZSIOR 7SN P2

Transport

Public & Commerce

Residential 6,1% 5,4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
m Electricity m Natural Gas mPLG W Fuels m Others m Biofuels

Note: total demand does not include non-energy consumption. 60



Main Assumptions for Residential Demand of Natural Gas

’laneamiento Energetico
¥ Secretaria de Energia

Average Consumption Per User And Deficit Of Heating Degree Days (HDD)
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Yield and mix of the refining park ¥ Secretaria de Energia
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Evolution of the refining sector

Imports of gasoline and diesel
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Energetico
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m Diesel Oil Trend

Diesel Oil Gasification
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Main Assumptions for Tight Gas Production 3 Secreimite dls Ererela

v' EUR = 147 millions cubic meters (mcm) NG (5.2 PrOdUCtiVity of tight gas wells

BCF) 600
500 - -
v' EUR total = 1,041 Kboe ==
400 - L
v CapEx = 6.5M USD + 15% Facilities o 200
<
v OpEx = 4.7 USD/BOE (1 USD/MMBTU) 200
100
v IP30: 013 mcm/d gas
TP NOERRR RN RRBR TN RBERCBEEBRRERR
v' GOR =12100 (cm NG/cm oil) - ;ﬁ?;r(;’r‘;";nce 2013 w2014 2015 2016 2017 2018  emm——2019
Tight Gas Performance
0,14
v' Accumulated production 1° year = 16.5% 012
0,10
v" Accumulated production 4° year = 37.4% T 008
(@]
v' Declination 1° year = -46% £ 000
0,04
v Annual declination from 2° year = -6% 0.02
0,00
1 3 5 7 9 N 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
Months
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GHG emissions of the energy sector

-

Planeamiento

¥ Secretaria de Ene‘rgla

Total Emissions
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New Policy Scenarios

Industrialization of natural gas and

mass electrification
December 2019
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’laneamiento Energetice

Disruptive Scenarios - Demand Variations &) Secretara cle Enerats

Electrification Gasification

Trend Natural gas Electric Diesel Oil Gasoline Biofuels EV Electrification

appliances appliances 0,9 Ii “

. |
40 08 o7 o
0,2

75

MTOE

Trend Housing Petrochemical Other Diesel oil Gasoline Biofuels CNG / LNG  Gasification
Industries Industries Transport

m Scenarios MElectricity mDiesel oil mGasoline mBiofuels i Natural Gas  mScenarios mElectricity mBiofuels mDiesel oil mGasoline mNatural Gas gg



>laneamiento Ene

Electrification in the Residential sector ¥ Secretaria de Energla
40 38,6 _ 120 112,6
371415 100 _allioc| + 34

51 mcm/d 1,2 TWh
0 — . +43%

- O, /
s 40% . 78,6
g 23 3_ 2 60 e
20 =
€
40
10
20
0 0
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
AC Savings Oven savings Final Heater saving
Extra heater Extra SHT Extra oven e=mBase
sl FaTeEs (Ne'ieErLerma;‘ileet ) Current distribution of
2 residential Ng consumption
Natural Gas oven 0.50
Electric oven 0.70 In 2030:
Natural Gas water heater 0.80 e 80% of heater sales will
Natural Gas thermo water heater 0.64 be electric.
Electric thermo water heater 0.95
Natural Heater 0.65 « Half of the kitchen and el
. . 55%
Gas water heater 3.32 water heater park will be ¢
Electric heater 1.00 .
electric.

Notes: 1. A gas appliance was replaced by the electrical equivalent.

2. In the case of heating, 70% was replaced by AA and 30% by electric heater. 69




’laneamiento Energeético

Electrificacion del transporte %:-' Secretaria de Energia

3,5
B Base Electricity Cars increase B Buses increase
3,0
2,5
S 20
|_
1,5
1,0
0,5
0,0 ——
© 2 2 § § % & & g &y & & 3
@] O (@)
S N < « < Q S 8 8 Q 8 < S
Differences in fuel consumption in transport
Mmcm Mmcm Mmcm Mmcm Mmcm thousand Tn TWh
Gasoline Bioethanol Diesel oil Biodiesel CNG LNG Electricity
Trend 94 1.7 13.7 1.78 16.2 0.4 1.2
Electrification 9.0 1.7 13.4 1.75 16.2 0.4 3.2
Differential abs. -0.4 0 -0.3 -0.03 0 0 2.0
Differential % -4.0% 0.2% -2.0% -1.7% 0.0% 0.0% 175.9%
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Trade Balance

Scenarios
December 2019

24 gecretaria de Gobierno de Energia

Ministerio de Hacienda
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Trade Balance of Oil, Natural Gas and Byproducts 2, Blenesmients Energetics

Trend Scenario (High Prices) ¥ Secretaria de Energia

1.200
1.040 1.040

1.000
810

800

-100  -100

-200

O
H 220 -220 -220 -210 ~-190 -180 -170

-290
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 High oil prices Medium oil prices

2030

-400

LNG mm Oil NG mm By products —Balance
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Trade Balance of Oil, Natural Gas and Byproducts 2, Blenesmients Energetics

Trend Scenario (High Prices) ¥ Secretaria de Energia

30

26.3 26,3
25
20

15

10

MM USD

30 -30 -31  -32
45 4,4

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 High oil prices Medium oil prices

LNG mm Oil NG mm By products —Balance 2030
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Trade Balance of Oil, Natural Gas and Byproducts -

’laneamiento Energetico

Trend Scenario without LNG Exports (Medium Prices) ¥ Secretaria de Energia

800
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2029 2030

74



Trade Balance of Oil, Natural Gas and Byproducts T

Trend Scenario without LNG Exports (Medium Prices) ? Secretaria de Energia

15,0
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Trade Balance of Oil, Natural Gas and Byproducts

Trend Scenario without LNG Exports (High Prices)

-

’laneamiento Energetico
¥ Secretaria de Energia
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Trade Balance of Oil, Natural Gas and Byproducts 2, Blenesmients Energetics

Trend Scenario without LNG Exports (High Prices) ¥ Secretaria de Energia

30,0
25,0 23,1
20,0 19,1 .-

15,0

10,0

7,2

miles MM USD

5,0 e
4,5 ’

0,0 - 1,6

- B ' =

-10,0

3,1
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B E EEEmENENN

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Ol mm NG LNG B Byproducts — Balance -== Balance without LNG Export
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Planeamiento Energético

Assumptions for transport consumption estimation G

GDP evolution scenario

-1.2% 2.4% 2.5% 3.3%

2019 2020 2021 cagr 2021-2030

(o) ) i Effective share of BE
509% Elactrics 50% ElectrlcOCars .
Sk oIl \chicles CNG SD 30% 16%
Buses 12% BUSES Sales (12% +flex)
22% Sales 27 2o Flex/sales
of the fleet of the fleet 30%
with Gas with Gas
O 4 5 1 2 Effective share of BD
. 25% 70% . 11.5%
LNG LNG LD LNG LD LNG 270
Million Heavy-Duty Heavy-Duty Millions (10% +buses B100)
Vehicles Vehicles t
tons o e ons 8.000 buses B100

311
2018 y +10%

Engine Efficienc
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Energetico

¥ Secretaria de Energia

Planeamiento
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Energetic

Vehicles fuel fleet ¥ Secretaria de Energia

21,3

. 0,2% %
m Gasoline light V
20
m FLEX lightV
m CNG light V
o 15 13,9
o
S m Diesel light V
>
©
z’ 10 m EVs
m Heavy V
5 LNG Heavy V
2018 Trend Efficient Electrification Gasification

2030
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Final Fuel Consumption ¥ Secretaria de Energia
AGR
Trend 20$8-(2;O3O 2018 2030
Jet Kero (mcm) -1.9% 0.7 0.6
Kerosene (kecm) -12.9% 14.8 2.8
Gasoline (mcm) 1.5% 9.3 11.2
Diesel Oil (mcm) 1.2% 13.5 15.5
Fuel oil (k ton) -23.9% 104 4
PLG (mton) 0.7% 1.50 1.62
Gasoline (mcm) 1.0% 9.3 10.6
Diesel Oil (mcm) 0.7% 13.5 14.7
PLG (mton) 0.4% 1.50 1.57
Gasoline (mcm) 1.2% 9.3 10,8
Diesel Oil (mcm) 1.0% 13.2 15,2
PLG (mton) 0.7% 1.50 1,62
Gasoline (mcm) 0.7% 9.3 10.1
Diesel Oil (mcm) 0.6% 13.5 14.5
PLG (mton) 0.0% 1.50 1.49

Note: the consumption of diesel and gasoline includes its mixture with biofuels 67
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automotive transport
projects



Evaluation of alternative technology

-

Planeamiento Energeético
Secretaria de Energia

Transportation Sector Assumptions

Cars Buses Trucks
CAPEX or vehicle prices Gasoline / Flex: 23,400 Diesel Oil: 160,000 Diesel Oil: 135,000
(USD) CNG: 24,200 CNG: 203,000 LNG: 168,000
Electric: 39,100 LNG: 224,000

Hybrid: 37,500

Electric: 520,000
Biodiesel: 160,000

OPEX (USD) Gasoline / Flex: 3,576 Diesel Oil (CD): 17,780 Diesel Oil: 21,988
CNG: 3,830 Diesel Oil (LD): 13,780 LNG: 27,024
Electric: 5,026 CNG (CD): 25,109
Hybrid: 5,155 LNG (LD): 19,292
Bioethanol: 3,576 Electric (CD): 35,840
Biodiesel (CD): 17,780
Car life time (years) 12 10 10
Annual average Km (per 20,000 (55) 70,000 (200) short distance 280,000 (800) long distance 280,000 (800) long

day)

distance

Fuel Prices Gasoline: 1.03 USD/liter Diesel Oil: 0.94 USD/liter (24.3 USD/MMBTU) Diesel Oil: 0.94
CNG: 0.44 USD/cm CNG: 0.38 USD/cm (10.2 USD/MMBTU) USD/liter (24.3
Electricity: with subsidy 149 USD/MWh LNG: 0.64/Kg (15 USD/MMBTU) USD/MMBTU)
Electricity: with subsidy 136 USD/MWh; excluded subsidy 154 LNG: 0.64/Kg (15
USD/MWh USD/MMBTU)
Consumption Gasoline / Flex: 9.5 liter/100km Diesel Oil: 45 liter/TOOkm (CD and LD) Diesel Oil: 39

CNG: 9.5 liter/100km
Electric: 20 kWh/100km
Hybrid: 3.46 liter/100km

Bioethanol: 13.56 liter/T100km

CNG: 59.4 cm/100km (CD)
LNG: 39 Kg/100km (LD)
Electric: 116.5 kWh/100km (CD)

liter/100km (LD)
LNG: 23.6 Kg/100km
(LD)

Vehicles” origin

converted

Factory

Factory

84
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Evaluation of alternative technology 2, Blenesmients Energetics

¥ Secretaria de Energia

Transport sector CNG cost composition
16,0
14,0
12,0
10,2

10,0

a,0

USD/MMBTU

6,0
4,0

2,0
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Evaluation of alternative technology 2, Blenesmients Energetics

Transport sector Composition of the Price of LNG ¥ Secretaria de Energia

25
20 19,8

>

=~ 15

>

>

a

o 10

)
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Evaluation of alternative technology projects- Transport sector :

’laneamiento Energeético
¥ Secretaria de Energia

Net present value for short distance bus

NPV USD

$ -
$ -100.000
$ -200.000
$ -300.000
$ -400.000
$ -500.000
$ -600.000
$ -700.000
$ -800.000
$ -900.000
$ -1.000.000
$ -1.100.000
$ -1.200.000
$ -1.300.000

—CNG bus without liquids and CO2 taxes

-Djesel bus

——Electric bus, without subsidie

Biodiesel bus without liquids tax

\

210.000
(575)

250.000
(685)

130.000
(356)

170.000
(466)

90.000
(247)

10.000
(27)

50.000
(137)

Km annual (per day) 88



Evaluation of alternative technology projects- Transport sector = blaneamiento Energético

Net present value for short distance bus. Sensitivity ¥ Secretaria de Energia

= = CNG bus with liquids and CO2 taxes
—— CNG bus without liquids and CO2 taxes
$- e Diesel bus
Electric bus, without subsidie

$ -100.000 . . -
- — = Electric bus, with subsidie
$ -200.000 - — - Electric bus, less CAPEX without subsidie
-------- Electric bus, less CAPEX with subsidie
$ -300.000 Biodiesel bus without liquids tax
$ -400.000 Biodiesel bus with liquids tax
$ -500.000
@) -
(g $ -600.000
> $ -700.000
2 $-800.000
$ -900.000 =
$ -1.000.000
$ -1.100.000
$ -1.200.000
$ -1.300.000
$ -1.400.000
10.000 50.000 90.000 130.000 170.000 210.000 250.000
(27) (137) 247) (356) (466) (575) (685)

Km annual (per day) 89



Evaluation of alternative technology projects- Transport sector A\ Blaneemiznts Eneraetics

Net present value for long distance truck ¥ Secretaria de Energia
$ -
$ -100.000
$ -200.000
$ -300.000
0 $-400.000
D
2
—~ $-500.000
$ -600.000
$-700.000 ==== LNG truck with liquids and CO2 taxes
——LNG truck without liquids and CO2 taxes
$ -800.000
—Dijesel truck
$ -900.000
50.000 100.000 150.000 200.000 250.000 300.000
(137) (274) 411) (548) (685) (822)

Km annual (per day) 20



Evaluation of alternative technology projects- Transport sector A\ Blaneemiznts Eneraetics

Net present value for long distance truck ¥ Secretaria de Energia
$ -
$ -100.000
$ -200.000
$ -300.000
0 $-400.000
D
2
—~ $-500.000
$ -600.000
$-700.000 ==== LNG truck with liquids and CO2 taxes
——LNG truck without liquids and CO2 taxes
$ -800.000
—Dijesel truck
$ -900.000
50.000 100.000 150.000 200.000 250.000 300.000
(137) (274) 411) (548) (685) (822)

Km annual (per day) 91



Evaluation of alternative technology projects - Transport sector. A\ Blaneemiznts Eneraetics

NPV comparison of the electric bus respect to the rest of the technologies ¥ Secretaria de Energia

150.000
100.000
50.000
-50.000
-100.000
-150.000

snqg 214310919 8y}
JO abejueApesiq

-200.000

Differential of the NPV
electric vs. alternative(USD)

-250.000
-300.000

-350.000

-400.000
360 324 288 252 216 180 144 108 72 36 Same
(actual) purchase cost

Electric bus NPV advantage vs. alternative, in thousands of USD

——Dijesel oil —==NCG
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Evaluation of alternative technology projects - Transport sector A P lancamicnie Enoigsics

Net present value for cars. ¥ Secretaria de Energia

$ -

-$ 10.000 —Gasoline car —CNG car

-$ 20.000 —Electric car —Hybrid

-$ 30.000 Bioethanol car

-$ 40.000 ——

-$ 50.000

NPV USD

-$ 60.000

-$ 70.000

-$ 80.000

-$ 90.000

-$100.000
5.000 (14) 10.000 (27) 20.000 (55) 30.000 (82) 45.000 (123) 60.000 (164)

Km annual (per day) 94



Evaluation of alternative technology projects - Transport sector A P lancamicnie Enoigsics

Net present value for cars. Sensitivity ¥ Secretaria de Energia
$ -
Diff. Electric car with distributed energy cost — Gasoline car
-$ 10.000 —CNG car -== CNG car with tax
—Electric car — Electric car with distributed energy costs, max
-$ 20.000 —Hybrid Bioethanol car
Bioethanol car with tax* — Electric car with distributed energy cost, min
-$ 30.000
-$ 40.000 e
@)
5
> -$ 50.000
Z ~
-$ 60.000
-$ 70.000
-$ 80.000
-$ 90.000
-$100.000
5.000 (14) 10.000 (27) 20.000 (55) 30.000 (82) 45.000 (123) 60.000 (164)

*Currently biofuels are excempted of carbon tax Km annual (per day) o5



Evaluation of alternative technology projects - Transport sector. A\ Blaneemiznts Eneraetics

NPV comparison of the electric car respect to the rest of the technologies ¥ Secretaria de Energia

20.000

15.000

10.000

5.000

Jed 211109|9 3yl
Jo abeiueapesiq

-5.000

-10.000

-15.000

-20.000

-25.000

Differential of the NPV electric vs. Alternative (USD)

16 (actual) 13 9 6 3 Same

purchase cost
Electric car NPV advantage vs. alternative, in thousands of USD

——Gasoline car ——CNG car ——Hybrid Bioethanol car ——CNG car with tax
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Undersecretariat of Energy Planning
Lead: Luciano Caratori, Undersecretary
privadaplaneamiento@energia.gob.ar

National Directorate of Energy
Scenarios and Planning

Lead: Leonardo Mastronardi, DN
Imastronardi@energia.gob.ar

Coordination of Oil and Gas Forecasting

Lead: Pablo Lapun, Coordinator |
plapun@energia.gob.ar

Coordination of Electricity Forecasting

Lead: Juan Pablo Vila Martinez, Coordinator |
ipvila@energia.gob.ar

Latest versions and updated data:

National Directorate of Energy
Information

National Directorate of Energy
Policy and Projects Assessment

Lead: Fernando Pino, DN
foino@energia.gob.ar

Lead: Oscar Natale, DN
onatale@energia.gob.ar

Directorate of Energy Statistics

Lead: Pablo Ronco, Director |
pronco@energia.gob.ar

Coordination of the Integrated Energy
Information System

Lead: Cynthia Enrique, Coordinator |
cenrigue@energia.gob.ar

https:.//www.argentina.gob.ar/energia/planeamiento-energetico
http://datos.energia.gob.ar/dataset/escenarios-energeticos
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Lead: Lisa Rivas, Director | Irivas@energia.gob.ar
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