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Il ruolo delle energie rinnovabili: opportunita di crescita globale ed investimenti nelle economie emergenti
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Atmospheric CO: Global mean land-ocean
concentration (ppm) 1958 temperature (°C)
deviation from 1951-1980 mean
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GISS Surface Temperature Analysis (GISTEMP). NASA Coddard Institute for Space Studies.
Scripps CO: Program 2017



Global Trends

Key dynamics affecting the power sector

World population growth

(from 7 to 8 billion people in the next 10
years) and life expectancy increase

Growth of emerging

economies:
by 2030 the E7 will overtake the

Urbanization & Megacities: G7
two-thirds of the world's population will
live in cities by 2050

now it's 50%

Global demand growth:
though limited

natural resources; fight against
climate change

Technological breakthroughs:

and deeper penetration of new technologies
with significant cost reduction

Megatrends impacting and driving the energy sector, especially in developing countries



RES
AFR4’

RENEWABLE ENERGY SOLUTIONS F

Electricity Consumption
Today

@ Electricity Consumption per Capita 2015

U There is a vast gap in electricity
consumption between mature and
emerging countries

O The southern regions have a
consumption lower than 5 MWh/p.c.

M >1omMmwh [ 5-10MWh 2.5-5MWh 1-2,5MWh <1 MWh No data

Source: IEA



Negative

Source: Bloomberg New Energy Finance,

O The expected electricity demand
growth in Africa, Asia and Latin
America will be soaring in the next
decades

0 Over 60% ofelectricity demand
growth expected from emerging
economies



Energy Transition Roadmap

Generation Mix Changes

Net Additional TWh by Source
2011-2025 2025-2035

2000 0 2.000 4.000 6.000 8.00010.000 2000 0 2.000 4.000 6.000 8.00010.000

Outlook 2013 World 2.013 4111 World 1.453 3.020

+15.000 TWh in

2011-35 EU EU

EU EU Legend:
Outlook 2017 B coal
+14.000 TWh M Gas

in2011-35  World 1.883 4.835 World 1.714 4179 Nuclear

[ Renewables

-2000 0 2.000 4.000 6.000 8.00010.000 -2.000 0 2.000 4.000 6.000 8.000



Population without access to electricity

Current status

@ People without access to electricity 2016

Millions of people  Of which

588 M
439 M India: 239 M

17M Yemen: 14 M

17M Haiti: 7M

Source lEA



History and future prevision

Popupolations gaining access to electricity

O Progress on electric access is being
made in all parts of the world, in

Million 600 i i i
illion particular in India.

O Also Sub-Saharan Africa in the
latest years registered a slight
improvement, but the impact of
policies is over-shadowed by
population growth

400

200

2000 2005 2010 2016 2020 2025 2030

0 By 2030, 90% people without
access to electricity will live in
sub-Saharan Africa

2016 data. Source I[EA 8



Renewables are the solution

Population gaining access by source
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Population gaining access by source

2000-2016 2017-2030

/- Renewables

Renewables
30% L

61%

0 By 2030, 61% of population
will have accesso to
electricity coming from
renewables sources



Cost of technology

What can we expect?

e (Onshore wind

$IMWh $MWh CCGT
200 200 120 Utility-scale PV~ 120
180 180 @ Coal
100 100
160 160
140 140 80 80
120 120
100 100 60
80 em— 80
60 60 40
\,
20 20
20 20
0 0 0 0
2017 2020 2025 2030 2035 2040 2017 2020 2025 2030 2035 2040

By 2030 it will be more convenientto produce electricity from renewables generation than
from any other fossil one

Source: BNEF - Example of UK market 10



Wind and PV Auctions Awarding Bids

Average awarding bids - $/MWh

RENEWABLE ENERGY SOLUTIONS FOR AFRICA

FOR THE MEDITERRANEAN

Canada ‘17 UK '15 '16 '17 Germany '15 '16 17
Wind On  $86 WwindOff 8165 $82 WindOn  $57
PV $94  $79  $64
Spain '17 ‘ Italy '16
WindOn/PV 847 WindOn $77* India "4 '15 16 '17
Mexico '16 '17 -
. TR WindOn $46
Ev\llndon ............ a8 b Morocco 16 PV $104 $87 $71  $48
WindOn _ $30 UAE '15  'l6
PV $45 PV $59  $30
. . 617
Perit 16 Brazil "4 15 "7 S:/udl Arabia 3
WindOn $38 WindOn $46  $56  $31
PV $48 PV $72 389  $46 Zambia '16
PV $67
Chile '16 7 Argentina '16 "7 South Africa '15
WindOn %42 §$36 WindOn $56 $41 Wind On $46
PV $29  $25 PV $57 $43 v $58

Source: BNEF — as of Feb 2018; *Wind Onshore ltaly 66€/MWh with 1,2 fx rate, Wind Offshore ‘17 UK 64 GDP/MWh
11



Different solutions to energy access

A mix of technologies is already available for last mile connectivity

Few Watts <150W <1MW, scalable MWs, scalable

B

Small Lighting Stand-Alone Microgrids Grid expansion
Systems Systems

» size of community

Technology selection depends on: > population density
» distance to national grid

» potential power demand

12



Pathways for providing access

Population gaining access and Investments i 2017-2030
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Population gainlng access Investment
350 : : :

300
250
200
150
100

U Centralized power grids remain the
primary means for electrification,
especially for urban areas

Million people

O Two-thirds of the rural population
gains access with decentralised
solutions

Source IEA 13



Electricity access solutions cost

g 0 —
§ s0 SEAYEY [ On-grid solutions will be the most convenient
8 —— and massive to electrify rural areas of Africa
8 ——— ;
—_— and Asia
50
....................................................... e etenenge L Mini-grid and off-grid systems will be an
effective option for areas far from existing
‘ " hydro Solar PV wind Diesel | Solar PV Diesal | grids
Grid Mini-grid Off-grd
L X N Individual setthements gaining access Average — Range for 75% of settlements

2016 data. Source IEA
14



Soruce: |IEA

Focus on Sub-Saharan Africa

How different solutions will be spread

RENEWABLE ENERGY SOLUTIONS.

Population gaining access 2017-2030

Mini-grid
off-grid 11%
21%

Transmission lines [> 69 kV]
7 Existing :
Planned Ay On-grid 68%
New connections
u On-grid
B Mini-grid
u Off-grid

15



RES Target and support
~  mechanisms

RES development thanks to
~ support mechanisms
RES Target but NO support
mechanisms
Scaling Solar
4, Auctions

Over 20 countries adopted dedicated regulation for RES Development

mainly through tenders and the recent IFC’s Scaling Solar program »



Planning and Execution
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.. But with the same time

Bid Date -
Awarding construction constraints

Sep 14 Sep 15
Morocco Oct 15 Mar 16

South Africa IAUg 13 Oct13

R3

South Africa ﬁ Nov 14
e [aua e ? — o 15 oveas
) Apr 16 { “ay 16
zambia [l P ¢ o 10 =
i
o Aug 16 & L Apr17
ciiois [ o 17 i D — oc: 17 ~ 1.5 Year
F
W Scheduled Date Time to market is the critical issue
W Actual Date to be addressed to boost RES development in Africa

17



Scaling Solar

Scaling S« lar

Program designed by the World Bank group to make it easier for African Governments to
quickly procure solar power minimizing all financial transaction risks through

Transparentand competitive tendering process
Pre-set financing and insurance products
Legal and regulatory analysis

Technical and economic studies for the selection of the optimal size and location ofthe solar plants

18
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STEPS 1 - 3
8 months

Scaling S« lar

Governmentsand Project Developers and
Utilities Investors
STANDARDIZATION AND SPEED MARKET CREATION
CERTAINTY REDUCED DEVELOPMENT TIMEAND
COSTS

HIGH-LEVEL COMPETITION
PARTIAL RISK MITIGATION
SUSTAINABLE GROWTH

FINAL
PROJECT

19




Grid & Infrastructure

Transmission lines per capita (km/Milion people) Major transmission projects in Africa
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Sudan-Ethiopia
 “Pipaline

Millenium Dam
215250 M)

.Gibell Dam
#1870 MW]

~3B885888888

cf

Independent power transmissions are the most
broadly applicable business model for increasing e
privately financed transmission in Africa

Mphamda-Nkuwa
1500 MW,

~
Batoka Gorge:
Mozambigue Ploeline 1600 MW]

S : World Bank
ource: World Ban 20



Decentralized solutions

Microgrids in Subsahran Africa — field evidence and lesson learned

What we experienced

U LOW unitary powerdemand and LIMITED availability to pay

U FEW anchor loads

U High investment required indistribution

What we have learned

O Stand alone systems couldbe avaluable stop-gap solution

O Holistic approach

O SITE-BY-SITE analysis

O Cost reduction measures

21



Decentralized solutions

Major barriers

““‘

REGULATORY

Over-complex Permitting

* Uncertain Tariffs

National grid arrival

Complex Public Private Partnership

TECHNICAL

* High development costs

* High upfront cost

* Limited local infrastructures
* Limited trained workforce

LOCAL MARKET

* Limited number of benefiters

* Uncertain power demand

Availability to pay

Lack of proven business models

Lack of follow-up and high abandonment 22



Population & economic growth will lead to urbanization and an increasing energy
appetite

4

Renewable energies can satisfy this energy appetite because they are competitive,
sustainable and have a short time to market

A bright and universally electrified future
is possible only through regional programs supported by international institutions

In case this will not happen, millions of people worldwide will remain in the
darkness or will be forced to live in energy frugality

23
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Grazie per l'attenzione

(™" (| Antonio Cammisecra
: AD, Enel Green Power
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