RES RES
MED 4’

EEEEEEEEEEEEEEEEEEEEEEEE
FOR THE MEDITERRANEAN

The competitive development
of renewables
RES4MED & RES4Africa outiook

Antonio Cammisecra,
President, RES4MED and RES4Africa

CEO, Enel Green Power

CCl

Green Power

RES4MED&Africa Executive Seminar
European Commission

Brussels, 7 November 2017



2O

ES

FC

RENEWABLE ENERGY SOLUTIONS FOR AFRICA

I

>

FOR THE MEDITERRANEAN

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 G7

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

now it's 50%

L Global demand growth:
¢ though limited |

natural resources; fight against
climate change

and deeper penetration of new technologies
with significant cost reduction

Technological breakthroughs: @

Megatrends impacting and driving the energy sector,
especially in Africa
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Young and growing Sharp increase
population Ol exports of emigration flows
2010/2015 : 20% 2015
+14,56% ince 2010,
Qa & 20341,1BILLION o /',lm
‘ ' I working age population in oil exports a1
2000 T x Access to electricity rates:
Improvement ¢ e .
2014 .
58,60 YEARS 2-4%b negative
\ ) < impact on GDP m @
More than 632 million people [ p—

+8 YEARS without access to electricity *

l 19
Lack of skilled ~
A _

80% Gross enrollment ratio 7 9 _

Universal education B e

J rsal primary is still growing too slowly 8,6,“"2015
Local entrepreneurship

Resources Procedures is held back by lengthy
and costly procedures
A

Africa is home 4”4 gub-Saharan Africa 27,3 days 54

to the majority of the world’s \‘ hosts the largest reserves of the world is the average time of the average annual

unutilized agricultural land of many natural resources to complete income per capita

the registration is the cost of registration

International Aids

A vast amount of international aids and development
fundings have grown dramatically over the years

13,01 billion USD in 2000 [
46,55 billion USD in 2014 l

Main sources: United Nations, World Eank, African Development Bank

Communication Gap

Almost 78« of the total population
do not use internet yet, even if the rate has grown
from 9,8 to 22,4 « between 2010 and 2015




Renewable energy is poised to boom in Africa RES 4’

Wind and solar dominate the growth
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Renewable Installed Capacity by Technology in Africa, 2007 - 2016
- 2027 (expected)

39.324 MW

627

2007

8.323 MW 15.663 MW.

3.540 MW

2.920 MW
Mw
w 78 MW

.798 MW
572 MW
447 MW

5. Hydro
<10 MW

Wind Geo Total

Increasing number of installed capacity in Africa, particularly
Wind and PV
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Resource
Availability
_ Regulatory
Framework

Macro
Drivers




Energy Market Context

Electricity demand dynamics

Two main market clusters:

= Mature markets:
I.low demand growth
I1. high electrification rate
ITI. high capacity fleet turnover
excepted in the next 10 years

* Emerging markets:
I.high demand growth
II. medium/low electrification
rate
III. relevant growth of new
generation capacity needed to

NEgEEl  Low Medium | High | meet electricity demand

) O3

Source: Bloomberg New Energy Finance, IEA WEO 2015



Energy Market Context

Renewable Resource Availability

Source: NASA 2008




Wind and PV Auctions Awarding Bids

Average awarding bids - $/MWh

RENEWABLE ENERGY SOLUTIONS FOR AFRICA
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UK 15 16 '17 2Q
Wind Off  $165 $64 Germany 15 "6 '172Q
WindOn $62
PV $94 $79 $61
Spain 17 2Q
Wind On/PV  $47
Mexico 16 UAE "5 16 India 4 15 16 '72Q
WindOn  $46 Morocco 16 Pv 359 330 windOn $53
PV $38 Windon $30 PV $104 $87 $71  $44
PV $45
Peru 16 Brazil "14 "15 Saudi Arabia ‘17
windOn  $38 Windon  $46  $56 PV $18
Chil 16 Zambia "16
1He
PV $67
Wind On  $42%
PV $29* '
Argentina 16 South Africa 15
windon $56  WindOn $46 8
PV $57 PV $58

Source: BNEF 2Q 2017 Global Auction and Tender Results (July 2017)
*Updated with BNEF Global Auction Monitoring Sep 2017



Technology cost is dropping

Demand/tech cost — auction price virtuous circle

Wind i S?Iar
Global auction prices (constant 2015 $/MWh) Allocated capacity (bubbles, GW), 2002-16
200 South Africa 500 South Africa )
150 Legend: round 1 450 round 1 Legend:
Italy
160 400
1.8GW
140 350
SAR 2
120 300
100 250
R? = 0.0031 R? = 0.6279
80 200
o0 10 Mexico
40 100
20 50
0 0
2002 2004 2006 2008 2010 2012 2014 2016 2009 2011 2013 2015 2017
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However, low technology cost is not the only reason for

low auction prices
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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
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National renewable energy expansion program
Transparent and clear processes

Stringent technical and financial criteria

Bankability

Appropriate Local Content targets and rewards



... Key enablers for further growth in Africa

Enabler

Planning & Execution

Technology cost

Grid & Infrastructures

Distributed Generation

_ 4

Expected Impact

Improving time to
market

More mature and efficient
technologies

Follow up with the
Megacities trend

Cheaper & Cleaner energy in
rural areas
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Africa on Enel Green Power top priority list RE 4’

Activities in the continent
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MOROCCO Algeria & Tunisia
- Awarded 850 MW wind project - Preparation for upcoming PV tenders
- Development ongoing in wind and

solar projects A

ETHIOPIA

- 1 PV tender offer submitted in 2017 (100 MW, awaiting results)

2 PV tenders preparation ongoing (2x100 MW), prequalified in 2017
Scaling Solar program expected to support additional PV tenders

1 hydro tender prequalification submitted

Target also on Wind and Geo to be developed

a

SENEGAL

- Scaling Solar tender (RFP
expected before end of 2017)

ZAMBIA v
- Awarded 34 MW PV solar project (Scaling Solar)

- Scouting for hydro projects and Scaling Solar
round 2

Kenya

- Scouting of projects under development
in the renewables market
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' South Africa

- 523 MW operative installed capacity (5 PV plants and 2 wind

farms)
- 705 MW awarded (5 wind projects)



What can be improved

Case Studies

W Scheduled Date B Actual Date

.. But with the same time

Request for Proposal Awarding Delay construction constraints

Apr 12 Mar 13

Morocco >5 years
WA e 1 4 Mar 16

Africa R4 Aug 14 Apr 15 >2 years

Financial Close still pending

s Zambia |y 1° May 16 ~1 year
May 16 May 16

Time to market is the critical issue
to be addressed to boost RES development in Africa
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Mini-Utilities and Rural Electrification

Energy Access Solutions

There is not a single ’-?7.‘\

Low population de : - \, »
solution to achievé, >
.Y
Average income from 2 to 'y U nlve rsal ACCGSS h‘\\ '

Low energy dema

¢

Economy baséd predom
farming

Rt

e Few Watts <1MW, scalable MWSs, scalable

» Small Lighting Stand-Alone Systems Mini-grid Grid expansion

Systems
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RENEWABLE ENERGY SOLUTIONS RENEWABLE ENERGY SOLUTIONS FOR AFRICA
FOR THE MEDITERRANEAN

Strategy pillars for shared value creation
within company, environment & communities
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