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"APREN - Portuguese Renewable
Energy Association :

The Portuguese Renewable Energy Association (APREN) is a non-profit association,
founded in October 1988, with the mission of coordination , representation and
defense of the common interests of its Members .

APREN’s mission :

. Promoting the deployment of renewable resources for
electricity production;

. Support, encourage and collaborate directly with policy-
makers and government entities to create a sustainable
strategy for the energy sector;

. Support, advise and promote the producers of
renewable electricity;

. Inform and disseminate among all stakeholders in the
energy sector the advantages and the importance of
the Portuguese endogenous energy resources.
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World Wind Energy Association
Uniting the World of Wind Energy

A SolarPower
v Europe

EREF

European Renewable Energies Federation

Collaboration with different
entities:

* European Policies

Energy Sector Trends

European Projects
Statistics

Conferences
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- ", APREN’s Share

] &
Tecnology Share ~

Wind 98 % o® ® o°
%
Hydro 99 %
Solar PV 29 % LY
Biomass 28 %
Geothermal 100 % °
OVERALL RENEWABLES 93 %
Note: To calculate APREN’s share, was considered the values
from DGEG publication "Quick Statistics - Renewables,
December 2017“. Micro and Mini-production units were ©
excluded. :%o
@ Biogas @ Biomass () csp
L I @ Geothermal @ Large Hydropower (@) MSW
: - () photovoltaic @ SHP @ Wave and Tidal
@ wind
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Other
e 18GW

Biomass - Wind

7 GUW % a16w

10% 6.0%  Solar PV

2GW

P 03%

In 2016, the renewable power
plants accounted for 44 %
(405 GW) of the overall European
power capacity (918 GW).

Nuclear
131 GW
194%

European Electricity

Sector ;

Fuel Qil
31 GW
3.4%

In 2005, the renewable power
plants accounted for 25 %
(170 GW) of the overall European

power capacity (538 GW).
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Biomass .
o Wind
7 GW 8% moew

1-0%\ 6.0%  Solar PV

2 GW
0.3%

Large Hydro

120 GW

_—
17.7%

Nuclear

European Electricity
Sector

Fuel Qil
31 GW
3.4%
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Biomass Other
14 G\W 24 GW
15% 2B6%

Large Hydro
136 GW

Solar PV
101 GW
11.0%

%a In

capacity.

11 years the renewable technologies more than doubled their installed power

& APREN

Associagdo
de Energias
Renovaveis



S
e
@
-
o
(&
2
Ll
c
©
Q
Q.
(@
ek
=
Ll

| &
@)
o
(@
()]
(Vg

77 %

73 %

%

Share of fossil fuels in energy consumption of the EU Member States
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Portuguese Energy Sector
2016 R

|
A
-
Natural Gas

Other Fossil origins
1 0,
0.7% — 11,3%

Renewables

28,5%

Geothermal
0,3%

Renewables’ share in the energy sector (electricity, transports and heating and cooling)

Source: DGEG (2016’s data); APREN’s analysis
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Portugal
Renewable Energy Targets
>40%

20%
10% I I
N N _ = 0 i

0%
2011 2012 2013 2014 2015 2016P 2020EE 2030

2030
(In discussion)
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M Transportation  m Heating and Cooling  m Electricity

Source: PNAER, Compromisso para o Crescimento Verde
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Evolution of the
Mainland Portugal’s Electricity Mix

40 000

i -
= 30000
O

20 000

10 000

mm Hydro mm Wind Im Bioenergy
Solar Others m Thermal (Coal and Fuel)
# _ Thermal (Natural Gas) B PRE Non-Renewable —Consumption (GWh)
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Evolution of the .
Portuguese Power Capacity :
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. Z.<. Mainland Portugal’s Electricity

. Production Mix - 2017 ey .

5,2 % 1,5%

25,0 %
13,5%
A Solar PV
A\ Bioenergy
: Hydro
Wind
A Coal
22,0 % A Natural Gas
57,9 % A Fossil CHP
Fossil
Source: REN 24,7 %
8,2 %
* In 2017, renewable energy sources accounted for 42 % of the total electricity produced in Portugal.
<, * In terms of consumption renewables supplied 44% of the electricity needs (renewable — 22,956 GWh,
: \ 4 v consumption - 49,616 GWh)
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MR 4,7%

Y
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‘;""f(?),;. " Mainland Portugal’s Electricity
S Production Mix - 2018 o

Lok 13,4%

° Solar PV
28,4% 121% A S
A\ Bioenergy
: Hydro
Wind
A Coal
A Natural Gas
7,8% A Fossil CHP
Source: REN
” * Until the end of April of 2018 renewable sources accounted for 66,6 % (13,067 GWh) of the total electricity
¥ 5 generated in Mainland Portugal (19,607 GWh).
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& Sl 2 Load Diagram

~_~ of March 2018 e ‘ -

[GW]
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Other RES mm Hydro W Wind = Fossil mm Imports ——Consumption —Pumping

Wl Renewables = 103.6 % of the Consumption
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Load Diagram

of March 2018 . (-

Until day 12 at 13h

10 Day 9 at 16h

Day 15 at 21h
Day 12 at 23h ay —> e

70 hours 69 hours

March 9 March 10 March 11 March 12 March 13 March 14 March 15 March

Other RES mm Hydro mmm Wind == Fossil mm Imports — Consumption — Pumping
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Electricity System :
with 100 % RES g

Portugal created enough
renewable energy to power
the country for a month

Source: Associacao Portuguesa
de Energias Renovaveis
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ARE RENEWABLES GOOD FOR
PORTUGAL?
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AND HOW DOES IT AFFECT OUR
ECONOMY?
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Job Creation ya

Industrial Cluster T el ‘
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Ay ENERGY FOR THE WORLD wind energy solutions
Factory’s Factory’s
Viana do Generators, Towers Oliveira de Frades Blades and Nacelles
Castelo and Blades and Vagos
Solar
JiniKoO o efacec
Factory’s
.y Products 7
Location Factory's
: Products
Location
Moura Solar Panels Maia and Electrical
< Arroteia Components
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- f * RENEWABLE ELECTRICITY POSITIVELY IMPACTS THE

JOB CREATION [# Jobs]

2010

41.542
Jobs

2013
40.727
Jobs

2020

58.532
Jobs

203
66,900
Jobs
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88.023

) 3
30 &&&&&&&&&&&&&&&&i

AA2222224222228
2232238283328 38645
4322833223832 2897

322223322232232

Q222242222422
2322238222228 37916
QA22232222322 2811

ALA225222245228

3332222322322 3342
333322232232 232382
S3ARAXA2222824822482
23

33322828228342

»

22382253222 22238228
QALARAAJ222222223482

A2A2R2832222232228328

Salede
teie

2323223333202
3333333323333
A32223232232202222483

A3333222333332322332242

Direct Jobs Indirect Jobs

tade
Yade
tate
el

233
333
322
233

Job Creation

JOBS CREATED BY INSTALLED MW PER
TECHNOLOGY BETWEEN 2010 AND 2013

[# Jobs/MW]
aao .,

2.5 822 ¢ Bioenergy
ahas

3.3 5532 @ Hydro

4.6 Gases Y Wind
[Sfe s ]a]a]

12,4 Gecesssesass

BoosGadsanan I
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COMPARISON BETWEEN GDP CONTRIBUTION

OF RENEWABLE ENERGY SECTOR AND THE
GENERAL LABOUR FORCE [KE£]

A PR AT

; %I!b 62.4 k€
CAS | S
ﬂ_?____;,

— Source: APREN, Deloitte

Associagao
de Energias
Renovaveis



Direct GDP

Nais

1.326

National GDP

1.504

2.055

GDP GROWTH FOR.,
TECHNOLOGY per INSTALLED
MW BETWEEN 2010 and 2013

[kE/MW]
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RES IMPACT IN MIBEL

Real Case — April 2016 [Portugal]

RES 54 %

RES 96 %

MIBEL [€/MWh]

19 21

APREN



®‘ RES IMPACT IN MIBEL ‘

YEARLY ANALYSIS [Portugal] g
s
." 'bﬂ
70% 60
MIBEL |
Year [€/MWh] % RES-E
60% 50
2010 37,32 53%
50%
2011 50,45 46% 40
2012 48,07 39% 40% i
2013 43,64 58% 30%
20
2014 41,85 63% 0%
2015 50,37 48% 10
10%
2016 39,38 64%
0% 0
2017 52,45 46% 2010 2011 2012 2013 2014 2015 2016 2017
4
o mm%RES-E  ——MIBEL [€/MWh]

‘-‘A

Source: MIBEL
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Benefits

Millions of €

Costs
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-4000
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- ‘ Electricity Renewable Benefits P
for the Electric Sector (2010-2017) " -

6610

6030

Merit order
benefit
market
price

Additional Cost
comparing
Tariffs (FiT) and
market price

-6527

524

o The savings due to order of merit
effect was 6 610 M€.

o The additional cost due to FiT was
6 527 M€.

o The net benefit to the electrical system
was a saving of 83 ME€.

In addiction there was benefits for the
economy due to:

» Fossil Fuels Savings: 6 030 M€

» CO, Emissions Savings: 524 M€
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OUTLOOK OF THE PORTUGUESE
ELECTRICITY SECTOR
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Electricity
14,6

Forests Absorption
) ! Net Values
[without fires]
61

Units - Megatonnes
Source: Emissions Inventory 2017, APREN’s Analysis

Note: Electricity Sector Emissions refer to 2015 and 2016’s average
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In the scenarios hydro supplies

A Natural Gas

1/4 of the Portuguese .

electricity consumption!

—— RES-E (Right Axis)
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of the Electricity System .
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v~ > ¢ APREN/FCT-UNL "
RES-E CONSERVATIVE MITIGATION - 60% MITIGATION -75%
140 140 140
120 20 oo, 120

-27% 2%
0 100

80
60
40
20

Costs (€,9,,/MWh)
[0
o
Costs (€,4,,/MWh)
Costs (€,9,,/MWh)
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100 100
80
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0 O&M Variable [ O&M Fixed HFuel O CAPEX [0 Network-T&D ' CO2

SCENARIOS WITH MORE RES-E LEAD TO LOWER COSTS OF THE
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Costs
of the Electricity System e

APREN/FCT-UNL

RES-E CONSERVATIVE MITIGATION - 60% MITIGATION -75%

2 500

Costs (M€,,,,)
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500

0

4

-86% =-1702 M€ -81% =-1 595 M€

-65% =-920 M€
-72%=-1 016 M€

Natur3g
Gas

Coal
O QO QO N Q Q Q Q N Q Q Q
® P P ® P P ® P P
DS S X ®° T P P P
FROM 2030 ONWARDS SAVINGS ON ENERGY BILL CAN REACH
VALUES ABOVE € 1 BILLION PER YEAR, EQUIVALENT TO 28% OF
THE PORTUGUESE ENERGY IMPORT BALANCE OF 2015.
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GHG Emissions . o

Energy + Industrial Processes T ‘
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MITIGATION MITIGATION

MAIN INDICATORS [ACCUMULATED VALUES FROM 2015 TO -60% -75%
RES-E CONSERVATIVE

2050]
A/RES-E CONSERVATIVE

PRIMARY ENERGY IMPORTS FOR ELECTRICITY PJ 5357 -57% -58%
GENERATION
GHG EMISSIONS RELATED TO THE ELECTRICITY SECTOR  kt cO,e 414 986 -46% -52%
(CO2E)
GLOBAL COST OF THE ELECTRICITY SECTOR M€,0,; 190651 -14% -11%

(INCLUINDING C02’S COSTS)
ENERGY DEPENDENCY OF THE ELECTRICITY SECTOR 2050 % 56 10% (-46%)  10% (-46%)

< NET JOBS x1000 297 +74% +92%
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Thank youl!
For more information please: www.apren.pt
Or sent us an e-mail for: dep.tecnico@apren.pt
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http://www.apren.pt/
mailto:dep.tecnico@apren.pt

