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A NEW EUROPEAN APPROACH TO RENEWABLES

EU renewable energy share
2009-2030

2030: > 32% g

> Binding EU-target of at least 32%

/ (upward review in 2023)
2023: upward L/ » Underpinned by national
il i ; contributions
2020: > 20% » Formula to assess contributions (in

-

/ case of ambition gap)

——historical

S — > Col!ectlve responsibility of target
e achievement

> Joint measures (EU financial
platform)

2009 |
2010

2011 |
2012 |
2013 |
2014 |
2015 |
2016
2017 |
2018 |
2019 |
2020 |
2021 |
2022 |
2023 |
2024 |
2025 |
2026 |
2027 |
2028 |
2029 |
2030



MAINSTREAMING RENEWABLE ENERGY IN TRANSPORT
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Figure 3: Energy consumption in transport per capita by type of fuel in 2018
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Targets for share of energy from renewable sources in gross final consumption of energy

Contracting

Party

Albania

Bosnia and

Herzegovina

Georgia

Kosovo*

Moldova

Montenegro

North

Macedonia

2005 Share of energy

from renewable

sources

31,2%

34,0%

n/a

18,9%

11,9%

26,3%

17,2%

2020 Target for share of
energy from renewable

sources

38%

40%

nfa

25%

17,0%

33%

23%

2030 Target for share of
energy from renewable

sources

52,0%

43,6%

27,4%

32,0%

27,0%

50,0%

38,0%



RE Share —
Future

estimates

Figure 31. Share of energy from renewable sources in gross final consumption of energy, with an indicative

trajectory
Mtoe
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Source: MARKAL results from the Strategy for energy development up to 2040, project team analyses
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Transport
evolution

Figure 50. Transport (passenger + freight) evolution Figure 51. Passenger transport evolution
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Source: MARKAL input data for the Strategy for energy development up to 2040, project team analyses
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RE Targets
- transport

Figure 32. Estimated trajectories for the share of renewable energy in final energy consumption in the electricity,
heating and cooling and transport sector
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Measures to decarbonization
of the transport sector in Priority government support measures
Macedonia

38% share in gross final energy consumption

Decarbonization 66% share in gross electricity production

(Renewable
energy) 45% share in gross final energy consumption for heating and cooling

10% in final energy consumption in transport

PM_EE17 |Increased use of the railway v \ N \

PM_EE18 Renewing of the national car fleet v A ~

PM_EE19 Renewing of other national road fleet v \ +

PM_EE20 Advanced mobility A A v !
PM_EE21 Construction of the railway to Republic V N N J

of Bulgaria

PM_EE22 Electrification of the transport \ Y y \

*Source: Enterprise Survey ILO/EBRD



Measures to decarbonization

of the transport sector in

Macedonia

38% share in gross final energy consumption

Decarbonization 66% share in gross electricity production
(Renewable

energy)

PM_EE17
PM_EE18
PM_EE19
PM_EE20
PM_EE21
PM_EE22

45% share in gross final energy consumption for heating and cooling

10% in final energy consumption in transport

Increased use of the railway
Renewing of the national car fleet
Renewing of other national road fleet

Advanced mobility

Construction of the railway to Republic of Bulgaria

Electrification of the transport

180.6
1599.5
2300.0

720.0
1201.7

180.6
2167.7
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720.0
8292.3

Priority government support measures
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*Source: Enterprise Survey ILO/EBRD



RE fuels
potential
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s North Macedonia : Potential renewable fuel produced
from each feedstock

North Macedonia : Current energy use in transport

North Macedonia: Potential renewable fuel production, compared to
current energy use in road and rail transport
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Pers pe ctives Table 53: Potential RES-T contributions from all options in North Macedonia
fo r R ES_T Contribution to
RES-T target (%) Amount of
contri bUtIOﬂS incl. multiple  renewable fuel
Option counting used (ktoe)
- 1. Crop-based biofuels in road transport 2.0% 15.6
8 2. Liquid fuels produced from Annex IX B feedstocks in road
E transport 3.4% 133
x 3. Liquid advanced Biofuels (based on Annex IX A feedstocks) in
2 road transport 3.1% 11.9
= 4. Liquid RFNBOs in road transport 0.58% 4.49
% 5. Renewable methane in road transport 0.44% 1.7
4 6. Renewable liquid fuels in shipping 0.0% 0.00
S 7. Renewable liuid fuels in-aviation 0.0% 0.00
om
8. Renewable liquid fuels in rail 0.0% 0.00
%‘ 9. Rail electrification 0.608% 3.2
'g 10. Electric public transport (bus, trolleybus, tram, metro) 0.010% 0.03
w 11. Electric road vehicles (passenger cars and trucks) 0.352% 0.69
& 12. Hydrogen in rail 0.003% 0.02
qg’b 13. Hydrogen bus and coach (urban bus, long distance coaches) 0.004% 0.03
% 14. Hydrogen road vehicles (passenger cars and trucks) 0.088% 0.69
15. Hydrogen in refineries 0.0% 0.00

Total 10.5% 51.6







PERGEPTION OF ENERGY

g
18% TRANSPURT 22% RESIDENTIAL

8% NON-RESIDENTIAL
32% INDUSTRY (heat is the primary

problem)

INDUSTRY ALONE CONTRIBUTES T0 1%
OF ANUAL INCREASE IN ENERGY

CONSUMPTION 8% CONSTRUCTION INDUSTRY

COVID-13 CRISIS CONTRIBUTED ONLY
.6% DECLINE IN ENERGY
CONSUMPTION DUE TO LOWER
INDUSTRIAL ACTIVITY IN SOME REGIONS

ECONOMIC GROWTH AND ENERGY
DEMAND ARE LINKED



ENERGY S EVERYWRERE

apartment Ba MWh

combustion car [7 MWh

electric car 476 MWh

toilet paper roll 0.7 kWh

bread (lkg) a kWh

tomatoes (Ikg greenhouse) 7.0 kWh

t-shirt 0.4 kWh

apartment 18.5h of wind or 24.7 years of solar
combustion car oh of wind or b.a years of solar
electric car [3.6h of wind or 18 years of solar
toilet paper roll | second of wind or 2.3h of solar
bread (lkg) 0 seconds of wind or 16.6h of solar
tomatoes (kg greenhouse) 1.7 seconds of wind or 20h of solar

t-shirt half a second of wind or 1.3h of solar



ENERGY [S PREREQUISITE FOR
DEVELOPMENT

Global primary energy demand, millions of terajoules

571
Rapid industrialization 4SS -~~~
in China Renewables

" Unprecedented rise

in Western living

Expansion of global ~  standards

and local transport

Industrialization of fueled by coal and oil
Western economies .
Fossil fuels
Energy use still
largely biomass

1850 1900 1850 2000 2016 2030 2050
Compound
0.9% 1.7% 2.9% 19% 08% 01%  annual

growth rate

Source: McKinsey Energy Insights' Global Perspective, January 2019
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Table 17 Countries that have announced a 100% ZEV sales target, ICE ban or :

target for ICE free fleet

Target year — 100% ZEV Target year —

E n d Of | C E Country sales target or ICE sales ban ICE free fleet
- .
mmm  Costa Rica 2050
. A
4R penmark
1 2030
‘ ' France 2040
ll_- Iceland
5 2030
‘ ' Ireland 2030
‘z Israel 2030 2045
4.  \etherlands
2030 2045
4B Norwa
‘lr y 2025
° Portugal 2040
. Slovenia 2030
- ;
T Spain 2040 2050
=
‘D Sri Lanka 2040
sL:  United Kingdom 2040

&
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1828

FIRST
MOTOR

Anyos Jedlik's
electromotor

HISTORY OF ELECTRIC CARS - 19TH CENTURY

DC MOTOR

The Davenports
createa DC
electric motor

1834

LEAD ACID
BATTERY

Gaston Planté's
rechargeable
battery

1859

1832-39

FULL SIZE

CAR

Robert
Anderson
creates first EV

1884

PRODUCTION
CAR

Thomas Parker
small scale
production EV

MORRISON
ELECTRIC

First successful
United States EV

1891

1897

ELECTRIC
TAXIS

Hit the streets of
London and NYC

PORSCHE P1

Porsche built his
first car, the P1

1898

1900

FIRST
HYBRID

Ferdinand
Porsche designs
the first hybrid

4N
%-@junecs

3

—_



1902

MODEL-T FORD

Mass production.
Hugely popular,
quite cheap

HISTORY OF ELECTRIC CARS - 20TH CENTURY

STARTER
MOTOR

No more hand

cranking for petrol

engines

1912

THE LOST
YEARS

A successful oil
industry runs the
show

1935-70

1935

THE
WILDERNESS

By 1935 there are
practically no EVs
on the roads

1971

LUNAR ROVER

Boeing built the
first Lunar Roving
Vehicle, the LV-1

GODFATHER

Victor Woak builds
full-size hybrid

1972

1990

ZEV MANDATE

California passes
its Zero Emission
Vehicle Mandate

RN
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ZEV RESPONSE

The GM EV1,
Honda EV Plus, etc
produced

1997



2002

CALIFORNIA
SUED

Manufacturers
throw their toys
out the pram

HISTORY OF ELECTRIC CARS - 21ST CENTURY

CRUSHING
DEFEAT

GM recalls and
crushes all of
their EV1s

2005

2006

TESLA
ROADSTER

First
performance EV
is produced

NISSAN LEAF

First affordable,
practical
electric car

2009

MODEL 3

Affordable Tesla
becomes most
popular EV ever

FORD

MUSTANG

Ford electrify
their mustang

2019-20

2012

RENAULT
ZOE

Another
affordable, well
designed EV

2020

2019 2020-21
PORSCHE MAINSTREAM?
TAYCAN

A plethora of
Porsche go back new EVs

to the form of
the P1
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Material
consumption

Minerals in

ELECTRI c v E H I CLES Electric vehicles require a wider range of minerals
for their motors and batteries compared to gas cars.

Mineral content kg/vehicle

Many EV motors use magnetic
' Electric Vehicle ‘ Gas Car materials typically made wit
rare earths
” k‘ Rare Earths *

Lithium

e 01kg

® 03kg

Others

The engine In gas cars Is heavier comparad
to EVs. A Clvic’s engine weighs around 184 kg
while a Chevy Bolt's motor only welghs 76 kg

{ECE



Material
consumption

Approximate composition of a Nickel
Manganese Cobalt (NMC) battery, by weight

LITHIUM MANGANESERN OTHER MATERIALS
3.2% | 5.4% 52.5%
COBALT |
4.3%
- ALUMINUM
18.9%
NICKEL

15.7%



Material
. Bauxite
CO n S u m pt I O n Top bauxite-producing countries Countries with the largest known reserves

Russia
Kazakhstan
Guinea has
7.4B metric tons
of reserves, the Saudi China
largest in the world e
Arabia
Jamaica .
India

Guinea Indonesia

100M
metric tons

Brazil

50M

Australia



Material
consumption

Nickel

(© Top nickel-producing countries Countries with the largest known reserves

Q Russia
Canada
us. China O

Philippines

1.6M Brazil

metric tons O

Indonesia New Caledonia

Q@

Australia

Indonesia is the top producer of
200K nickel and has one of the largest
known reserves in the world



Material
consumption

7.2M
metric tons

O Top manganese-producing countries Countries with the largest known reserves

iM
151010 ¢

Ukraine

®)

China O

©)

Ghana India

Ivory Coast "’

o
Malaysia

Brazil

Australia
South Africa is the world’s
top producer of manganese
South Africa and has the largest known
reserves



Material
consumption

Canada

130M

metric tons

Cobalt

Top cobalt-producing countries Countries with the largest known reserves
Turkey
Morocco
Cuba
Democratic

Republic of Congo

The largest knOWL/

cobalt reserves are in
the Democratic Republic
of Congo

Russla

Philippines

Indonesia

Papua New
Guinea

Australia



: Percent of minerals refined or processed
Material g

consumption

Argentina 10%

Others 20%
Others 32%
Belgium 5% Others 42%
Chile 29%
Finland 10%
Russia 6%
China 65%
India 6%
China 58% China 56% Japan 8%

Indonesia 15%

China 35%

MANGANESE COBALT LITHIUM ALUMINUM NICKEL



Material
consumption
Nikel mine



Material
consumption
Lithium mine




Material
consumption
Cobalt mine
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If federal zero-emission vehicle sales targets are met, the United States
could have more than 48 million electric vehicles on the road in 2030.

Charging EV

Electric-vehicle parc, by segment’ growth, thousands of vehicles?

Passenger cars Light
commercial
vehicles
24
&
2021 2095 2030
Trucks 338
.
1 )
2021 20256 2030
Buses s
31
2 . =
2021 2025 2030 2021 2025 2030

'Based on a scenario where zero-emissions vehicles (battery-electric vehicles, plug-in hybrid electric vehicles, fuel-cell electric vehicles) account for half
the vehicles sold in the United States in 2030, in line with a federal target.

?Battery-electric vehicles and plug-in hybrid electric vehicles.

Source: McKinsey Center for Future Mohility

McKinsey
& Company
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While most electric-vehicle chargers would be in homes, about 1.2 million
would be public chargers.

Demand of
TW h fo I EVS Annual energy demand

from electric vehicles,
in 2030, terrawatt-hours

230

B Passenger cars

B Light commercial vehicles
B Trucks

M Buses

2021 2030
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29,766

C h d rge I Cumulative charger

demand in 2030,’

thousands of chargers
demand 5

B Residential million
B Retail and destination chargers
will be
On-the-
B On<itiaggo needed
Workplace for public
Fleet depots use cases

1,541

80
79

95

13
2021 2030

Note: Figures may not sum, because of rounding.

' Based on a scenario where zero-emissions vehicles (battery-electric vehicles, plug-in hybrid electric vehicles, fuel-cell electric vehicles) account for half
the vehicles sold in the United States in 2030, in ling with a federal target.

Source: McKinsey Center far Future Mobility



Thank you for
vour attention




