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STUDY PRESENTATION
Goal of the analysis

Scope and methodology considerations

This study presents the impacts that electricity production from
renewable sources have on the daily electricity market, as well as
the economic, social and environmental impact for the country.

Information was gathered from the main national and international
organizations responsible for the definition of energy sector policies
and regulation - in particular, of electricity and renewable energy, as
well as filled-in questionnaires from companies operating in the
renewable energy sector in Portugal.

Historical data referring to the 2014-2018 time horizon were
analyzed and projections were made until 2030.

The 2030 projections apply two scenarios: one, the 2030 National
Energy and Climate Plan (NECP), which drifts mainly from the
“Peloton” scenario of the 2050 Carbon Neutrality Roadmap (CNR);
another, from continuity of the currently implemented, that drifts
from the scenario “"Off Track”, also of the CNR.

© 2019. For more information, contact Deloitte Consultores, S.A.

Renewable Energy Framework in Portugal

Leveraged by the established commitment in the Paris Agreement to
move to a carbon neutral economy, the renewable energy sector in
Portugal continues its growing trend, with an estimated contribution
of over 80% to the country's electricity generation mix by 2030.

Considering the Portuguese socioeconomic context, this study
assesses the contribution of Renewable Energy Sources (RES) over
the 2014-2018 period, and its evolution was estimated until 2030
ensuring the achievement of the targets for decarbonization of the
economy and energy transition foreseen in NECP 2030.

The results of this study reflect on the relevance achieved by the
sector, analyzing the impact on the price of the daily electricity
market, its relation with the renewable energy growth in the
country, as well as the verified and expected impact of RES for the
following dimensions:

« Economic and Social (Gross Domestic Product (GDP),
employment, tax contribution, trade balance, social security
contribution)

« Environment (CO, emissions reduction)

+ Energy dependency
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STRUCTURE AND MAIN RESULTS OF THE ANALYSIS
Main impacts

Impact on the electricity market

The existence of electricity produced from renewable sources has an
impact on different portions of electricity tariffs, highlighting in this
context (i) the effect that these technologies have on the price of the
daily wholesale electricity market, due to their zero or almost zero
marginal cost; and (ii) the cost differentials associated with existing
feed-in tariffs for some of these producers when compared to
market values.

From the analysis carried out it resulted the following main
conclusions:

Regarding the market price, the main findings were:

a. The renewable Special Regime Production (SRP) generally has a
zero marginal cost (or very close to it);

b. If there was no SRP from a renewable source, the selling price
per MWh of electricity in the Iberian daily market would have
been € 24,2 higher (on average).

© 2019. For more information, contact Deloitte Consultores, S.A.

Economic/social impact of the sector

Included in this analysis is the assessment of the direct contribution
of the renewable electricity sector to Portugal's GDP, the indirect
effect on other sectors of the economy and the employment
generated directly and indirectly.

Regarding the impact on the GDP, the analysis reveals that over the
2014-2018 period the contribution from RES amounted to
~3 billion euros per year (on average), about 1,7% of the GDP. It is
estimated that by 2030 this will amount to ~11 billion euros
(~4,6% of the GDP).

Based on the gathered information, in 2018, the renewable
production sector had ~46 thousand employees, generating a GDP
per worker of ~70,7 thousand euros. Between 2018 and 2030, the
RES should reach an additional 114 thousand employees, generating
around 160 thousand jobs.

In line with these results, it is estimated that, on average, between
2018 and 2030, the annual contribution to the Social Security will be
over 73 million euros, with an estimated 116 million euros for 2030.

Given the growth, it is expected that in the 2019-30 period, the
sector will generate a cumulative total of about 6 billion euros with
Corporate Income Tax and Municipal Surtax.
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STRUCTURE AND MAIN RESULTS OF THE ANALYSIS
Main impacts

Environmental impact of the sector

In this aspect, the contribution to the environment of electricity
production through renewable energy sources was analyzed,
expressed in the reduction of CO, emissions that would have been
verified if this production had been assured through conventional
sources (coal and natural gas).

The performed analysis proves that renewable energy production,
between 2014 and 2018, allowed to:

i. Avoid more than 55 million tons of CO, emissions;
ii. Save more than 427 million euros with CO, licenses.

Between 2018 and 2030, avoided CO, emissions are estimated to
continue to increase at a rate of 6,7% per year.

Impact of the sector on energy dependence

The impact of energy dependence was analyzed based on the
quantification of the substitution effect of electricity and fossil fuels
imports for electricity production, namely coal and natural gas, as
well as the determination of the impact of this substitution on the
energy dependency ratio.

© 2019. For more information, contact Deloitte Consultores, S.A.

Based on the analysis carried out, it appears that in 2018
~1,2 billion euros in imports of fossil fuels for electricity generation
were avoided, 243 million less than in 2014.

From 2018 to 2030, these savings are estimated to exceed
27 billion euros for avoided imports of fossil fuels.

In response to the weak sector developments in recent years,
external energy dependence has reached almost 77% in 2018. Even
though, by 2030, dependence on imported fossil fuels is expected to
be lower, reaching 65,8% (- 25,6 pp compared to a scenario without
RES).
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STRUCTURE AND MAIN RESULTS OF THE ANALYSIS
Main impacts

Off Track Scenario

In order to obtain an alternative that could be compared with the
scenario recommended in NECP 2030, the "Off Track" Scenario
defined in CNR 2050 was used, which assumes the maintenance of
the shared indicators in the roadmap regarding the average rate of
annual change in GDP and degree of external openness. Additionally,
for the purpose of this analysis, the country installed capacity
remains unchanged.

From the conducted analysis, for this scenario, comparatively to the
NECP 2030 scenario, the RES installed capacity in Portugal, in 2030,
is approximately half of the estimated value in that scenario, the
same for the production, which is 35.159 GWh lower.

In this scenario, the installed capacity remains constant, while it is
estimated that the GDP contribution of RES follows that trend and
stabilizes in an average annual value of 3.4 billion euros, between
2018 and 2030, which is about 30% of the GDP contribution in
2030, resulting from the NECP scenario.

In terms of the employment generated by RES, the creation of jobs
in 2030 is estimated to be 113 thousand lower, when compared to
the NECP scenario.

© 2019. For more information, contact Deloitte Consultores, S.A.

According to these data, it is estimated, for 2030, that: (i) RES
power plants contribute with over 280 million euros in CIT and 13
million euros in Municipal Surtax (less than half when compared to
the NECP scenario); (ii) the contribution to the Social Security rises
to 34 million euros in 2030 (~1/3 of the estimated value in the NECP
scenario).

As to energy dependency, according to this scenario, it is estimated
that, in 2030, the dependency in fossil fuels accounts for 77%,
compared to a value of 65,8% in the NECP scenario.

According to this scenario, it is estimated that renewable electricity
will result in savings of about 2 billion euros in 2030, related to
avoided imports of fossil fuels, a figure that is 40% lower than the
one verified in the NECP scenario.

Additionally, as a consequence of the inaction inherent to RES
growth, CO, avoided emissions, according to this scenario, tend to
stagnate at 11,6 million tons in 2030, more than half of the avoided
value according to the NECP scenario.
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STRUCTURE AND MAIN RESULTS OF THE ANALYSIS
Main impacts summary

Off Track
2018 2020 2025 2030 2030

@ g%r;trlbutlon to 3.306 M€ 3.860 M€ 8.015M€ 10.959 M€ 3.396 ME
éﬁﬁ Job creation 46.790 55.008 116.796 160.974 47.129

CO, emissions 11,3Mt  12,9Mt 19,5Mt 24,6 Mt 11,6 Mt
avoided

a Imports avoided 1.262 ME 1.243 ME 2.389 ME 3.460 ME 2.087 ME

SRS 77,0% 75,7% 71,1% 65,8% 77,0%
dependence rate
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CURRENT SITUATION

@ Installed capacity in Portugal

The installed capacity of renewable electricity power plants increased
2.549 MW, between 2014 and 2018, corresponding to an annual
average growth rate higher than that observed between 2010 and
2013

In the period under review (2014-2018), the total installed capacity
for electricity production in Portugal increased 12%, due to
investments in new renewable power plants. There was also a
decrease in the capacity associated with non-renewable sources,
although residual (-147 MW in the period under review).

19.677 20.182 21.304 21.617 21.912
2014 2015 2016 2017 2018
= RES Non RES

Figure 1. Evolution of installed capacity in Portugal (MW)
Source: DGEG, Deloitte analysis

In 2018, the installed capacity in Portugal of renewable electricity
producing centres reached 14.059 MW, which represents more 2.549
MW compared to 2014.

© 2019. For more information, contact Deloitte Consultores, S.A.

This increase corresponds to an average annual growth of 5.1%
between 2014 and 2018, which is higher than that observed
between 2010 and 2013 (4,2%)1.

Contributions for the growth of installed capacity arise from different
sources, but with a strong emphasis (about 60% of the total
increase) on the observed increased of the large hydro.
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Figure 2. Increase in RES installed capacity in Portugal, between 2014 and 2018 (MW)
Source: DGEG, Deloitte analysis

Hydro capacity has increased since 2014, due, among others, to the
reinforcement of power in hydroelectric plants of Venda Nova III,
Salamonde II and the construction of the hydroelectric exploitations
of Foz Tua, Baixo Sabor and Ribeiradio - Ermida. Regarding wind
energy, the evolution of capacity has stagnated in the period under
review, while solar energy, despite its growth, remains low,
considering the 2030 targets.
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CURRENT SITUATION

@ Installed capacity in Portugal

The electricity generation capacity from renewable sources focuses
mainly on hydro and wind RES, which represents over 90% of installed
capacity in Portugal in all the years under analysis

Even with the widespread growth of RES (Renewable Energy
Sources) in Portugal, hydro and wind sources remained the main
sources of the power mix in 2018, representing more than
12.000 MW of installed capacity of renewable power plants,
which represents over 90% of total RES capacity.

11.677 12.274 13.416 13.765 14.059
6% 6%
6%
6% 4% 4% 5%
6% 4%
4% o o
40% 39% 38%
42% 41%
519 519
49% 51% 51% ’ ’
2014 2015 2016 2017 2018
= Hydro = Wind m Solar m Other RES

Figure 3. Share of installed capacity in Portugal by RES

) ) . Source: DGEG, Deloitte analysis
© 2019. For more information, contact Deloitte Consultores, S.A.
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CURRENT SITUATION

6 Production in Portugal

In the period under review, the share of RES in electricity production In 2018, approximately 59.529 GWh were produced, of which 52%
ranged between 40% and 60% of total production, due, mainly, to the were from renewable sources (9 pp less than in 2014) and
large variability of hydroelectric production between wet and dry years during the 2014-2018 period the average production from RES was
29.289 GWh.
In 2018, the RES production mix was dominated by hydro (44%),
Following the significant investments in RES in the 2000s, Portugal is followed by wind (41%). Hydro generation in years with low
positioned in the group of countries with the largest share of rainfall is the most affected, with a decrease of 13 pp between
renewables in the electricity produced in national territory, 2014 and 2015 and 19 pp between 2016 and 2017.
exhibiting, however, some stagnation in recent years.
52.801 54.424 60.334 59.434 59.529 32,453 25,514 33,503 24,309 30,667
10% TR 0
%053 3% i°/o/o
3%
12% 37%
37% 19, 1°3°/o
61% 56% .
47°%% 41%% 529% 45%
50%
2014 2015 2016 2017 2018 50%
= RES Non RES . 44%
Figure 4. Evolution of gross production of electricity in Portugal (GWh) 51% 38% 31%
Source: DGEG, Deloitte analysis
In the period under review, total gross electricity production in 2014 2015 2016 2017 2018
Portugal increased 13%, while there was a decrease in the weight of # Hydro = Wind m Solar ® Geothermal ® Bioenergy
RES in 2017, due to weather conditions, which negatively influenced Figure 5. Evolution of electricity production in Portugal by RES (GWh)
production. Source: DGEG, Deloitte analysis
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EVOLUTION OF ENERGY POLICIES

Goal setting

The prioritization of topics such as decarbonization have been on the Energy sector’s political agenda since the Paris Agreement. The trend has
been to set increasingly demanding and binding targets for different EU countries, and their fulfillment is only possible with the development of

renewable energy

Paris Agreement

v

+ Greenhouse gas
reduction (GHG)

« Creation of a voluntary
commitment review
mechanism

« Limit the rise in global
average temperature
below 2°C, and ideally
below 1,5°C

Long term Strategy -
“A Clean Planet for All”

v

Maximize the benefits of
energy efficiency

Maximize the
deployment of renewable
energy

Adhere to clean, safe
and connected mobility

"Clean energy for all
Europeans" package

v

Priority to energy
efficiency

* RES world leadership

« A level playing field for
consumers

» Decarbonization of the
economy

Carbon Neutrality
Roadmap

v

» Priority to limit global
average temperature
rise

Identify and analyze
alternative paths to
achieve the national
carbon neutrality target
by 2050

-40%0

GHG Emission for the EU
(compared to 1990)
To be reached by 2030
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S.

-80%

GHG Emission for the EU
(compared to 1990)
To be reached by 2050

A.

-40%0

GHG Emission for the EU
(compared to 1990)
To be reached by 2030

GHG Emission for Portugal
(compared to 2005)
To be reached by 2030

-45% to -55% —

National Energy and
Climate Plan

v

Decarbonization
Energy Efficiency
Security of Supply
Internal Market

Research, Innovation
and Competitiveness

— -45% to -55% —

GHG Emission for Portugal

(compared to 2005)
To be reached by 2030
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ENERGY POLICIES EVOLUTION

National Energy and Climate Plan

The European Community's awareness of the use of RES is reflected
in the “Clean energy for all Europeans” package, closed in 2019,
which sets, among other aspects, favorable targets for
decarbonization and energy efficiency.

Among the areas of activity that make it possible to meet these
goals are the reinforcement and diversification of endogenous
energy sources of renewable origin, as well as the revision of
the regulatory model, framework and market mechanisms.

The National Energy and Climate Plan (NECP) answers to the
European policy framework by setting targets for GHG emissions,
primary energy consumption, incorporation of renewables into final
gross energy consumption and transport, and electricity
interconnections, considering that the growth of country installed
capacity in renewable power plants more than doubles from
2018 to 2030.

© 2019. For more information, contact Deloitte Consultores, S.A.

The goals set for Portugal in this policy document are ambitious
and their achievement will depend on the investment capacity
collected by the sector.

14% 15%
s
s1oN OF m
EMIS? N joN © LE N RIC
GHEepUCTI 0 epUSEnERSY  geneW AAERG EWABLE T ELECONNEC
RE P ARED “AA TioN ;N N— € -(10N RENE NSPOR TERC
(O ;005) pR UMP \= UMP TRA INTELjONS

32,5% 32%

Goals for the European Union in 2030

Goals for Portugal in 2030

Figure 6. Targets for the European Union and Portugal for 2030

Source: NECP, Deloitte analysis
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2030 GoALs
Installed capacity

In line with the proposed goals in the NECP for 2030, the renewable
sector is expected to see growth in renewable power plants to more
than double the 2015 figure

According to the goals presented in the NECP, Portugal will have, in
2030, an installed capacity mix, in which renewable electricity
sources will represent 86% of the total. It should also be noted that
the total installed capacity in the country is expected to grow around
63% between 2015 and 2030.

30.516 32.876

20.182 22.306

Solar

By 2030, it is estimated that RES will be responsible for over
28.000 MW installed capacity. For this value, it is estimated that
solar has the largest contribution (9.600 MW, considering
centralized, decentralized and concentrated thermal solar energy),
followed by wind (9.200 MW) and hydro (8.700 MW).

The installed capacity in the country will thus tend towards a
tripartite distribution among these renewable energy sources.

Bioener Other renewable Bioener: Other renewable
400 58 500 300
2% 1%

1.900
500 decentralized PV
86%
76%
o,
61% 67%
5.400

2015 2020E 2025E 2030E

Non RES = RES

Figure 7. Estimate of evolution of installed capacity in Portugal (MW)
Source: NECP, Deloitte analysis

© 2019. For more information, contact Deloitte Consultores, S.A.

Hydro

g . |

9.600 8.700
1.600
lsha(‘)’\!’;o 48% decentralized PV
Wind '~ Hydro
= 200 7.292 _

Wind

2020 2030 9.200

Figure 8. Distribution of the installed capacity by RES in 2020 and 2030 (MW)

Source: NECP, Deloitte analysis
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2030 GOALS

Production

Along with the development of the country’s installed capacity, NECP
also predicts a growth in electricity production, which is to grow more
than 40% between 2015 and 2030

The evolution of renewable installed capacity in Portugal will allow
for a growth in the production of renewable electricity in the country
from 25.514 GWh in 2015 to 66.528 GWh in 2030. On the other
hand, it is expected that the non-renewable production will decrease
by 61%, from 28.910 GWh in 2015to 11.191 GWh in 2030.

In terms of the weight of each RES in the renewable production mix,
in 2030 the wind sector will generate 23.000 GWAh, followed by
the solar (21.870 GWh) and hydro sectors (17.475 GWh).

In 2030 the distributed production will have an expressive market
quota within the solar technology sector (3.520 GWh), being,
however, expected that most of its development will happen after
2030.

Bioener Geothermal Bioener Geothermal
1.800 6% /1% 375 2.250 1.932
3%

3%

54.424 59.122 77.024 77.719
Solar
3.071
86%
66%
2015 2020E 2025E 2030E

= RES = Non RES

Figure 9. Estimate of evolution of electricity production in Portugal (GWh)
Source: DGEG, NECP, Deloitte analysis

© 2019. For more information, contact Deloitte Consultores, S.A.

9% “
‘ Solar “ _ Hydro

21.870 17.475

3.520
_Hm decentralized PV

14.646

32.662
GWh

66.528
GWh

Wind
12.769 Wind
2020 2030 23.000

Figure 10. Distribution of electricity production by RES in 2020 and 2030 (GWh)
Source: NECP, Deloitte analysis
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2030 GOALS

Investment

The average growth between 2014 and 2018 (4,7%) is close to the
required growth rate for achieving the values proposed by
NECP in 2030 (5,3%).

The estimates for installed capacity until 2030 require a coordination
of the governmental entities with the sector players. In this context,
the National Investment Plan (NIP) was established, as an
integrating part on the national strategy by 2030, which acts on part
of NECP’s necessities. For the energy sector the NIP considers an
investment of 4.930 ME.

Including the NIP, according to NECP, it is estimated that the

required investment will be from 22.000 million euros to
23.600 million euros by 2030.

© 2019. For more information, contact Deloitte Consultores, S.A.

NIP 2030

NECP 2030

Source: NECP
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THE ELECTRICITY MARKET IN PORTUGAL

@ Price structure for the consumer

The regulated activities for electricity supply are the following:
* Global network management;

» Electric energy transmission;

» Electric energy distribution;

» Logistics Operation of Retailer Change;

» Purchase and Sale of electric energy;

Only for the last resort supplier
« Commercialization of electric energy.

Typically, the electricity supply price payed by the end
consumer can be divided into three components:

* Networks;

* Power;

 Fees and taxes.

© 2019. For more information, contact Deloitte Consultores, S.A.

Networks Power Taxes

Global System .
— Usage Tariff — Power Tariff

Network usage _ Commercialization
Tariff Tariff

Logistics Operator of
—— Trader Change (LOTC)
Tariff

Figure 11. Electricity charges in Portugal
Source: ERSE, Deloitte analysis

The value of the networks represents an amount related to the
infrastructures that transport electric energy from its production to
its consumption point. The value of power is related with the cost
of electric energy produced and its commercialization. Lastly, the
fees and taxes include the several types of taxation, namely VAT
(Value-Added Tax), IECE (Imposto Especial de Consumo de
Eletricidade) and CAV (Audiovisual Contribution).

The sum of the regulated tariffs for the networks and power is the
End-User Sale Tariff.
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SPECIAL REGIME PRODUCTION

@ Impact of the SRP on the tariff

In order to promote and attract investment to the renewable energy
sector, Portugal has created a remuneration regulatory framework
based on feed-in-tariffs (FIT) as a stability mechanism to promote
the transition into endogenous energies from an early stage. The
incorporation of the cost differential of these tariffs against the
market price is incorporated in the End-User Sale Tariff.

Therefore, the main impacts on the tariff for the promotion and
usage consumer of RES are two:

1) On the Global System Usage Tariff are considered the costs
arising from energetic, environmental and General
Economic Interest policy measures (CIEG), among which is
included the SRP cost differential.

2) On the other hand, the usage of RES has an influence in the
reduction of the marginal cost of electricity in the market, since the
marginal cost of electricity production from RES tends to be
lesser than those from other sources.

© 2019. For more information, contact Deloitte Consultores, S.A.

CGEI

= Energy +
Commercialization

Networks + System
Management

Figure 12. Electricity price composition in 2018
Source: ERSE, Deloitte analysis

There are other still other impacts, namely investments associated
with the adjustment of the transmission and distribution
networks to the growing amount of electricity from RES, that
were not analyzed in the present study.
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SPECIAL REGIME PRODUCTION

0 Differential cost with the renewable SRP

The differential cost of the renewable SRP is a significant component of

the CIEG and it is reflected in the end consumer sale tariff

In order to promote the Special Regime Production (SRP) from a
renewable source, the tariff includes a component related to the cost
differential of the SRP against the market value, which then impacts
the End Consumer Sale Tariff.

= SRP cost differential

m Costs of maintenance of contractual
equilibrium (CMEC)

= PPA cost differential to be recovered by
tariffs

m Income from concession of distribution in
low voltage

W ®m SRP cost differential smoothing
= Other

Figure 13. CIEG recovered in the 2018 tariffs
Source: ERSE, Deloitte analysis

This cost differential when compared with the market values
(renewable and non-renewable SRP) corresponded to approximately
30% of the total amount charged in tariff related to the CIEG in
2018.

© 2019. For more information, contact Deloitte Consultores, S.A.

Between 2010 and 2018, the costs related with the renewable
SRP were approximately 7,5 billion euros in Portugal.
Nonetheless, it is necessary to take into consideration that the
amount incoming from the renewable SRP cost differential has
contributed to the fulfilment of the goals established for 2030, by
incentivizing the investment in the sector.

752 1.386 2.193 3.025 3.994 4.749 5.683 6.661 7.572
978
934 911
806 832 859 865
752
634 I I I
2010 2011 2012 2013 2014 2015 2016 2017 2018E

Figure 14. Cost differential with the renewable SRP (M)
# | Accumulated

Source: APREN, ERSE, Deloitte analysis
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THE ELECTRICITY MARKET IN PORTUGAL
@ Impact on the Iberian Market

The impact of the renewable sources positively affects the market price Price Demand Supply w/0 SRP
of the electricity commercialized in the Iberian Market due to its low
marginal cost

Supply w/ SRP

At the Electricity Iberian Market the offerings of purchase and sale of Reduction in
electric energy are aggregated by the suppliers and producers, Price
allowing for the development of supply and demand curves. The

intersection of these curves defines the market equilibrium point -

the daily market price for electricity for the respective hour.

QTY

Figure 15. Impact of the RES production on the daily market electricity price
Source: Deloitte analysis

The renewable SRP typically has a zero marginal cost (or

close to it), which contributes for the introduction of electricity

offerings lower than the market cost, thus reducing the daily market 697 1.182 2.278 3.695 5.004 6.331 7.654 | 8.802 10.004
price for electricity for a certain hour.

It was also observed that the electricity sale price without 1.418
renewable SRP would be on average 24,2 €/MWh higher than 1.198

1.095 1.148
the sale price with the renewable SRP.
697
It is estimated that the accumulated savings obtained since 2010 485
are, approximately, 10 billion euros. .

2010 2011 2012 2013 2014 2015 2016 2017 2018E

1.309 1.327 1.323

Figure 16. Savings from the purchase of electric energy (M€)

# | Accumulated
Source: ERSE, Deloitte analysis
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ECONOMIC IMPACT OF THE RENEWABLE SRP

Balance of the SRP Cost differential versus the Iberian
Market Savings

Without SRP the
daily market
electricity price

Without SRP the
cost differential
with the SRP would

3

It is important to analyze the impact of the introduction of electricity
produced from RES on the daily market of electricity against its cost
differential, evaluated as the difference between the FIT and the
daily market electricity price.

In order to simplify, it was assumed that there were no variations in
the other components of the tariff (e.g. costs associated with the
transmission and distribution networks).

When evaluating the values of the cost differential with the
renewable SRP included in the CIEG, it is possible to conclude that
this amount had an annual growth of 21% in the period from 2010
to 2018. In terms of savings, it is possible to conclude that it

would increase not exist . ) . .
surpassed the value of the cost differential, with the exception of
2010.
For this time period, a positive cumulative balance was achieved,
amounting to 2.428 million euros.
. 1.095 1.418 1.309 1.327 1.323 1.148 1.198
7
— N [ [ [ P ——
-55 -149
-752 -634 -806 -832 -859 -865 -934 -978 -911
2010 2011 2012 2013 2014 2015 2016 2017 2018
Price Differential Cost Differntial = Balance
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Figure 17. Differential between the obtained savings with the renewable SRP and
the cost differential of the renewable SRP (M€) Source: ERSE, Deloitte analysis
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ECONOMIC IMPACT OF THE RENEWABLE SRP

@ Future expectations

With the rise of the contribution of renewable energy sources for the
Iberian electricity market, it is expected that savings passed on to the

consumer increase.

The expected increase in electricity production from renewable
sources and the continuing decrease of the associated costs will tend
to contribute to the reduction of electricity costs in the Iberian
market.

Recently, on July 27th, the Portuguese State auctioned permits for
the installation of 1.300 MW of solar power, of which 950 MW had
associated a fixed average tariff of nearly 20€/MWh. These figures
are inferior to the ones currently being traded on the Iberian
market, which signals likely future saving for consumers.

A simplified analysis considering a stable 40 €/MWh electricity price
until 2030, and factoring in the expected growth in utility scale solar
to 8 GW until 2030, indicates that 1.928 million euro savings could
be achieved in that time period.

© 2019. For more information, contact Deloitte Consultores, S.A.
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Figure 18. Estimated future savings from solar(M€)
Fonte: Deloitte Analysis
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IMPACT ON THE ELECTRICITY MARKET

e Findings

The price of electricity borne by companies and private consumers
results from the costs related to production and sale of electric
energy, transportation and distribution networks, and the
commercialization of electricity.

The main impacts, resulting from the usage of RES, on the
electricity tariff are reflected on the global system usage tariff
through the CGEI and through the purchase and
commercialization of electricity in the Iberian Market.

The differential cost of the renewable SRP is a significant
component of the CGEI and it is reflected in the end consumer
sale tariff

The impact of the renewable sources positively affects the market
price of the electricity commercialized in the Iberian Market due to
its low marginal cost

Considering the cost differential of the renewable SRP and its
impact on the daily market electricity price, there is a positive net
effect for the system, with an accumulated value of around 2,4
billion euros in the last 9 years

With the rise of the contribution of renewable energy sources for
the Iberian electricity market, it is expected that savings passed
on to the consumer increase

© 2019. For more information, contact Deloitte Consultores, S.A.
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IMPACT ON GDP
@ RES’ GDP contribution between 2014 and 2018

The cumulative RES contribution towards the GDP surpassed the
15 billion euros between 2014 and 2018, corresponding to an average
annual value of ~3 billion euros

The weight of wealth creation in the electricity production sector
from RES on the Gross Domestic Product (GDP) was stable between
2014 and 2018. The year of 2017 was, however, an exception, since
it was affected by adverse conditions (“dry year”).

Although there is a stabilized growth trend of the installed capacity,
this trend does not happen for the production from RES for the
analyzed time period.

173.079 179.809 186.481 194.614 201.606

3.095 3.105 3.264 2.646 3.306

o o, o
1,8 o 1,7 /o 1,8 /o 1,40/0 1,60/0
2014 2015 2016 2017 2018E
I % of RES on GDP —— National GDP —+— GVA RES

Figure 19. GDP and renewable GVA evolution in Portugal
(M€) Source: RES sector players, SABI, Deloitte analysis
© 2019. For more information, contact Deloitte Consultores, S.A.

Nevertheless, the investment in the production of energy from
renewable sources has result in the significant contribution of the
sector towards the country’s wealth creation.

Although less favorable conditions were verified in the year of 2017,
the estimate for 2018 indicates that the contribution of RES
towards the GDP surpassed 3 billion euros.

The source of the contribution comes mainly from the direct impact
resulting from the contribution of the electricity producers (55%
estimated for 2018).

3.095 3.105 3.264 3.306
2.646

2014 2015 2016 2017 2018E

mmmm Direct GVA mmmm [ndirect GVA e Total

Figure 20. Evolution of the total contribution of the RES electricity sector towards
the GDP (M€) Source: RES sector players, SABI, Deloitte analysis
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IMPACT ON GDP

@ Detail of the contribution towards the GDP by RES between 2014

and 2018

Within the RES context, the wind sector was the one which impacted
the GDP the most between 2014 and 2018. In terms of the
contribution by MW, solar stands out with an average annual
contribution of 661k €/ MW

Wind was the energy source the registered the highest
contribution towards the GDP (58%), followed by hydro (24%). In
total, it is estimated that they generated more than 2,5 billion euros
in GVA in 2018.

Bioenergy
84 M€

Solar 3°/

1% Geothermal
28 M€

454 M€
Hydro
807 ME
Wind
58% 2018E

Figure 21. Distribution of the total contribution towards the GDP by RES in 2018E (M£)
Source: RES sector players, SABI, Deloitte analysis

© 2019. For more information, contact Deloitte Consultores, S.A.

The sou

rce that contributed the most towards the GDP by

installed MW was solar, with an average annual contribution of
661k €/MW, followed by wind with 360k €/MW.

In the st

udy conducted in 2014, however, it was possibly to verify

that solar was the source the had the highest unit contribution
towards the GDP (549k €/MW in 2013). Hydro energy has been on a
downward trajectory since 2010, when it represented 176k €/MW.

655.0 662.0 675,0
621,0 !
376,0 385,0 364,0 360,0
T e 316,0
' 263,0 TR 258,0
i - 224,0 242,0 o
151,0 - |
| 115,0 121,0 114,0
: —— 57,0 .
2014 2015 2016 2017 2018E
CZZ2'Average ==@==Hydro o= \\/ind ®==Solar &= Bjoenergy

Figure 22. Evolution of the k€ ratio generated for the GDP by installed MW
Source: RES sector players, SABI, Deloitte analysis
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IMPACT ON GDP
@ Evolution of the RES contribution towards the GDP until

2030
According to the established goals for the 2030 horizon, it is estimated This progression represents an average annual growth rate of
that the GVA derived from RES will grow at a rate of 9% per year, 10,5%, which is related with the increase in installed capacity and,
reaching ~11 billion euros in 2030, representing more than 4,5% of consequentially, increase in production.
the GDP

Thus, in 2030, it is estimated that the contribution of RES towards
the GDP will represent ~11 billion euros, with a direct contribution
Through the growing trend verified for the period of analysis, it is of ~5,6 billion euros and indirect contribution of ~5,4 billion euros.
expected that the GVA of the renewable energy sector will continue

to increase, reaching approximately 4,6% of the GDP in 2030.

10.959
201.606 205.033 208.519 223.178
- % 8.015
3.292 . o Lo
- - . /// I
2018E 2019E 2020E / 2025E 2030E

mmmm Direct GVA  wmm Indirect GVA  e==Total

2018E 2019E 2020E 2025E 2030E

Figure 24. Estimate on the total contribution of the RES electricity sector towards the

I % of RES in GDP —&— National GDP —+— RES GVA
GDP (M€) Source: RES sector players, SABI, Deloitte analysis

Figure 23. Estimate on the evolution of the GDP and GVA of RES in Portugal (M€)
Source: RES sector players, SABI, Deloitte analysis
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IMPACT ON GDP

@ Evolution of the RES contribution towards the GDP until
2030

In 2030, solar will be the main contributor of the RES towards the GDP,
representing approximately 59% of the total, followed by wind with
approximately 30%

In terms of the contribution mix towards the GDP, it is expected that
solar source will surpass wind energy as the main contributor
towards the GDP (59%). The sources of wind (29%) and hydro
(8%), will remain having relevant values for contribution towards
the GDP.

Bioener 10, GeOthermal
ﬁ 45
99 :
‘ Hydro
28% 738

3.867 M€

267

decentralized PV

Solar
1.099

61 decentralized PV

2020 2030

When comparing the estimated data between 2020 and 2030, it is
possible to verify that the total contribution value will more than
double, thus requiring an adequate territory planning, the
achievement of the defined policies and the involvement of the
different sectors of the Portuguese society, in order to guarantee a
transition that is able to deliver on the defined goals.

Figure 25. Distribution of the total contribution towards the GDP by RES in 2020 and 2030
Source: RES sector players, SABI, Deloitte analysis

© 2019. For more information, contact Deloitte Consultores, S.A.
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IMPACT ON EMPLOYMENT

o000

' Employment at RES between 2014 and 2018

Between 2014 and 2018, the RES have generated more than 41
thousand jobs (average per year), with a value added per employee far
superior to the national average

For the period of analysis, the employment generated by RES
has been kept stable at values close to 41 thousand jobs,
being estimated an increase in 2019 of 9% when compared with
2014.

The values of 2017 were affected by the less favorable conditions
registered, which translated into Iless direct and indirect
employment.

46.790
41.209 41.278 41.170
37.907
2014 2015 2016 2017 2018E
= Direct jobs mmm Indirect jobs e Total

Figure 26. Evolution of the employment generated directly and indirectly

by the RES sector
Source: RES sector players, SABI, Deloitte analysis

© 2019. For more information, contact Deloitte Consultores, S.A.

Between 2014 and 2018, it is estimated that the contribution
towards the GDP by each worker in the RES sector has registered a
annual average of ~73 thousand euros, a value which is two times
larger than the national average, Wwhich represented
~36 thousand euros for this period.

77,5
74,4 73,9 ’ 67,8 70,7
33’1I 34’| 36’I 37,ZI 38,1

2014 2015 2016 2017 2018E

National GDP / Active population u RES GDP / # Sector employees

Figure 27. Evolution of the GDP per worker ratio (k€)
Source: RES sector players, SABI, Pordata, Deloitte analysis
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IMPACT ON EMPLOYMENT

o000

iI'y Detail of the employment at RES between 2014 and 2018

The wind and hydro sources are the ones which generated a larger
volume of employment (82%, on average, of the RES total) between
2014 and 2018, it is solar, however, that generates more employment

per installed MW

The wind and hydro sources registered the highest humber of
workers in the sector, contributing altogether with approximately
82% of the total value (38.315).

Bioenergy
1.253 0,6% Geothermal
Solar 275

6.948 . ' |

S48l

46.790

Hydro
15.889

Figure 28. Distribution of the total contribution towards job creation by
RES in 2018 (estimate)

Source: RES sector players, SABI, Deloitte analysis

© 2019. For more information, contact Deloitte Consultores, S.A.

The solar source was the one which generated more jobs per
installed capacity, registering on average 10 workers per installed
MW, a value which is 5 times superior to that of the wind source.

The hydro source has been registering a decrease in workers per
installed MW (2,4 in 2014 and 2,2 in 2018E), a result of a
stabilization of employment with an increase of the installed
capacity.

The wind and bioenergy sources registered an employment per
installed MW ratio similar to each other, close to 4 workers.

In the previous study, solar was also identified as the source with
the largest number of workers per installed MW (10,7 in 2013), with
hydro maintaining a decreasing trend that has been verified since
2010 (3,8 in 2010; 2,7 in 2013).

+

— 10,4 — — ‘1; 2
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CZZ2Average e=@==Hydro === \\/ind =@ Solar e=@==Bioenergy

Figure 29. Evolution of the employment ratio (direct and indirect) by installed MW
Source: RES sector players, SABI, Deloitte analysis
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IMPACT ON EMPLOYMENT

'y Evolution of the employment at RES until 2030

With the expected growth of the installed capacity and electricity Employment will grow on all energy sources, although at different
generated from renewable sources in the upcoming years, the impact paces.
of the RES sector on employment will continue to intensify, particularly

due to the growth of solar

Between 2018 and 2030, the impact of RES on employment will
more than triple, generating an additional of approximately
114 thousand workers in the sector.

These values are due to the sector’s growth, in particular to that of
the solar source. It is estimated that the later will be responsible for
about 63% of the associated workers, directly and indirectly, to the

Due to the high growth of solar (5 times, between 2020 and 2030),
the weight of hydro and wind will be reduced to 23% and 11%
respectively in 2030. Nonetheless, both hydro and wind will increase
the number of  workers between 2020 and 2030
(2,7 thousand and 15,5 thousand, respectively).

The steep increase of workers in the sector until 2030 should be
accompanied by a reinforcement of the professional training for the
sector of energy efficiency, given also the need to deepen the
knowledge on the climate change mitigation, promote good practices

sector in 2030. 160.974 and stimulate low carbon behaviors in society, as stated by NECP.

156.701

Bioener
113.731 Bioenergy Geothermal L 877 Geothermal
1.481 3%\ 7~ 0,8% 452 ' 1,5% 1% 2.366

Hydro
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46.790 46.265 Hydro
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45,430 16.7 g%
l 1.360 Izzzz e 0795 1‘ Solar ___Wind
. . // 55.008 102.216 160.974 37.371
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mmmm Direct jobs mmmm [ndirect jobs e Total 2020 \?864 2030
Figure 30. Estimate of job creation in the RES electricity sector Figure 31. Distribution of job creation by RES in 2020 and 2030

Source: RES sector players, SABI, Deloitte analysis Source: RES sector players, SABI, Deloitte analysis

© 2019. For more information, contact Deloitte Consultores, S.A. APREN | Impact of eletricity form renewable sources 33



IMPACT ON EMPLOYMENT

(A Evolution of the RES contribution towards Social Security

AR Social

Considering the estimated growth for employment for the period of
analysis, it is estimated that the total contribution of the RES sector
towards Social Security will maintain a similar trend.

# Workers

Contribution (M€)

41.209

29,6

2014

41.278

30,0

2015

SS contribution (M€)

© 2019. For more information, contact Deloitte Consultores, S.A.

41.170

29,7

2016

Estimate of the SS contribution (M€)

2 Assuming a minimum monthly value for old-age and
disability pensions, in 2019, of 273,4€

37.907

27,3

2017

Assuming an average monthly base salary for employees in the
sector of electricity, gas and water (2.070 €, in 2017), it is estimated
that, between 2018 and 2030, the sector will represent a
cumulative total of more than 952 million euros of
contributions, among beneficiary and company contributions.

The average annual value of contributions estimated between 2018
and 2030 is greater than 73 million euros, which would be enough to
guarantee more than 22 thousand minimum pensions of pensioners:.

I 46.790 | : 55.008 | : 116.796 | : 160.974
116,2
84,3
33,8 39,6
2018E / 2020E 2025E 2030E
D N. of workers :: Estimate of the n. of workers

Figure 32. Impact of RES on Social Security

Source: RES sector players, SABI, Pordata, Deloitte analysis
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IMPACT ON TAXES

@

Between 2014 and 2018, the Portuguese State collected each year
average about 213 million euros of Corporate Income Tax and about

Evolution of the Corporate Income Tax and Municipal
Surtax in the Renewable sector

on
12

million euros of Municipal Surtax from the RES sector. It is estimated

that in 2030 this value will rise to more than 650 million euros

In 2018, the RES power plants contributed with more than 280
million euros towards the Corporate Income Tax, with the hydro and
wind sectors contributing with approximately 47% and 44%,
respectively, of that value. In terms of the Municipal Surtax, it is
estimated that, for the same time period, the State collected 12
million euros.

In 2030, it is estimated that the sector will contribute with 648
million euros of Corporate Income Tax, with a tripartite contribution

structure where the wind source will contribute with 35%, solar W|th 1,

33% and hydro with 26%.
217 220

171 177

11,7

2014

12,1

2015

12,5

—
2016

12,0

2017

m Corporate Income Tax B Municipal Surtax

© 2019. For more information, contact Deloitte Consultores, S.A.

12,0

2018E

When it comes to the Municipal Surtax, it is estimated that the
sector will contribute with 27,5 million euros.

Between 2018 and 2030, it is predicted that the sector will
generate a cumulative total of approximately 6 billion euros
of Corporate Income Tax and Municipal Surtax.

648
492
318
246
10,4 13,5 20,9 27,5
2019E 2020E 2025E 2030E

Figure 33. Impact of RES on the Corporate Income Tax and Municipal Surtax (M€)
Source: RES sector players, ERSE, SABI, Pordata, Deloitte analysis
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ECONOMIC/SOCIAL IMPACT OF THE SECTOR

é Conclusions

The cumulative RES contribution towards the GDP surpassed the
15 billion euros between 2014 and 2018, corresponding to an
average annual value of ~3 billion euros

Within the RES context, the wind sector was the one which
impacted the GDP the most between 2014 and 2018. In terms of
the contribution by MW, solar stands out with an average annual
contribution of 661k €/ MW

According to the established goals for the 2030 horizon, it is
estimated that the GVA derived from RES will grow at a rate of 9%
per year, reaching ~11 billion euros in 2030, representing more
than 4,5% of the GDP

In 2030, solar will be the main contributor of the RES towards the
GDP, representing approximately 59% of the total, followed by
wind with approximately 30%

Between 2014 and 2018, the RES have generated more than 41
thousand jobs (average per vyear), with a value added per
employee far superior to the national average

© 2019. For more information, contact Deloitte Consultores, S.A.




ECONOMIC/SOCIAL IMPACT OF THE SECTOR

é Conclusions

+ The wind and hydro sources are the ones which generated a larger
volume of employment (82%, on average, of the RES total)
between 2014 and 2018, it is solar, however, that generates more
employment per installed MW

« With the expected growth of the installed capacity and electricity
generated from renewable sources in the upcoming years, the
impact of the RES sector on employment will continue to intensify,
particularly due to the growth of solar

« In 2030 the contributions for Social Security from RES will reach
more than 100 million euros, of which 2,7% will come from the
sector’s direct employability

+ Between 2014 and 2018, the Portuguese State collected each year
on average about 213 million euros of Corporate Income Tax and
about 12 million euros of Municipal Surtax from the RES sector. It
is estimated that in 2030 this value will rise to more than 650
million euros

© 2019. For more information, contact Deloitte Consultores, S.A.
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AVOIDED EMISSIONS

@ Avoided CO, emissions and license costs between 2014 and 2018

Renewable electricity prevented the emission of 11.3 million tons of Electricity generation from RES allowed savings of over 427

CO, in 2018, by replacing more polluting sources million euros between 2014 and 2018. This figure is directly
influenced by the price of CO, emissions allowances (5,83€/t in 2017
and 15,88€/t in 2018).

. . ) Emission allowances
The increase in renewable energy production allowed, between 2014

. o - 5,96 €/t 7,68€/t 5,35€/t 583€/t 1588¢€/t
and 2018, to avoid the emission of more than 55 million tons of CO,. / / / / /

In 2018 there was an increase of 2.8 million tons of avoided CO,
emissions compared to 2017, due to the increase in production from
renewable sources. 78,5 65,9 72,9 49,5 180,2

26

13,2 8,5 13,7 8,5 11,3
74
11,4

9 9
10,2 oo 11 E— ——
8,3 . 9 mmmm
- j EH b
310 B
M o2 M *° 0,3 pmumm 13 16
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Figure 34. Avoided CO, Emissions (Mt) Figure 35. Total costs avoided with CO, licenses due to RES production (M€)

Source: DGEG, ERSE, RMSA, Sendeco2, Deloitte analysis Source: DGEG, ERSE, IEA, Sendeco2, Deloitte analysis
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AVOIDED EMISSIONS
@ Avoided CO, emissions and license costs by 2030

By 2030, total savings of around 784 million euros are expected from
CO, permits due to CO, emissions that are expected to be avoided that
year

Between 2018 and 2030, avoided CO, emissions are estimated to
increase at an average annual rate of 6,7%.

According to the NECP, in 2030 there will be no capacity to produce
from coal and it is expected that Sines and Pego plants will be closed
by that year.

11,3 9,8 12,9 19,5 24,6
24,6
18,2
10,0 l 8,5 11,6
1,3 1,3 17’: 1,3 0,0
[ ] [ ] [ ] / [ ]
2018 2019E 2020E 2025E 2030E

mCoal = Natural Gas

Figure 36. Estimate of Avoided CO, Emissions (Mt)
Source: DGEG, ERSE, RMSA, Sendeco2, Deloitte analysis
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Comparing the estimates for 2020 and 2030, the contribution of RES
will be more than 2x higher in 2030.

The savings mix will now be represented in its entirely by 3
renewable sources (wind, hydro and solar).

In 2030, the RES that will most contribute to the savings in
CO, allowances will be wind and solar, with and estimated
savings of 252 million and 250 million respectively.

Other RES
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28,2

Wind 321
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@ Hydro
200,2
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Figure 37. Estimated costs of CO, licenses avoided due to RES production in

2020 and 2030 (M €)

Source: DGEG, ERSE, RMSA, Sendeco2, Deloitte analysis
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ENVIRONMENTAL IMPACT OF THE SECTOR

e Findings

- In 2018, renewable electricity prevented the emission of 11,3
million tons of CO,, by replacing more polluting sources

« By 2030, total savings of around 784 million euros are expected
from CO, permits due to CO, emissions that are expected to be
avoided that year

© 2019. For more information, contact Deloitte Consultores, S.A.
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IMPACT ON AVOIDED IMPORTS
a Avoided fossil fuel imports between 2014 and 2018

Between 2014 and 2018, the production of renewable electricity saved
about 5 billion euros in imports of coal and natural gas

Avoided imports of fossil fuels averaged 27,528 GWh between 2014
and 2018, and more than 137,000 GWh of imported fossil fuels were
avoided during that period.

30.638 23.792 31.783 22.536 28.590

27.620

29.443 27.114
23.549 22.232
3.018
243 B 2-340 304 o 1-476
2014 2015 2016 2017 2018E
m Coal = Natural Gas

Figure 38. Evolution of avoided imports (GWh)
Source: DGEG, Deloitte analysis
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In 2018, it is estimated that ~1,2 billion euros were avoided in
imports of fossil fuels for electricity production, 243 million less than
in 2014.

Between 2014 and 2018, about 5 billion euros were saved in
fossil fuels imports, due to the capacity to produce electricity from
renewable sources.

1.492 989 878 774 1.262

2014 2015 2016 2017 2018E

= Coal = Natural Gas

Figure 39. Total imports costs avoided by type of fossil fuel imported (M €)
Source: DGEG, Deloitte analysis
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IMPACT ON AVOIDED IMPORTS
a Avoided fossil fuel imports by 2030

Energy dependency tends to decrease considerably by 2030,
highlighting the case of coal, which is expected to end its imports

Renewable electricity production has a positive impact on the trade
balance and on the reduction in the energy dependency rate.

As a result of the expected increase in RES production, it is
estimated that in 2030 avoided imports would reach 66,528 GWh,
more than 2x higher than 2018.

28.590 24.448 32.662 50.487 66.528
49.067
27.114 22.991 31.242
1.476 1.457 1.420 1.420
2018E 2019E 2020E / 2025E 2030E
m Coal = Natural Gas
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66.528

Figure 40. Estimate of avoided imports* (GWh)
Source: DGEG, Deloitte analysis

4 Assuming a maximum utilization coefficient of 8.000 hours

Renewable electricity production will result in cumulative
savings of more than 27 billion euros between 2018 and 2030
for avoided fossil fuel imports.

By 2030, according to the NECP, electricity production from coal will
cease and the role of natural gas in the energy production mix will
decrease.

Thus, in 2030, avoided imports should reach ~3.460 million euros,
about 2,7x higher than the 2018 figure.

1.262 914 1.243 2.389 3.460

879
Eu -35 H33 H%

2018E 2019E 2020E 2025E 2030E

m Coal = Natural Gas

Figure 41. Estimated total import costs avoided by type of fossil fuel imported
(M€) Source: DGEG, Deloitte analysis
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IMPACT ON THE ENERGY DEPENDENCE

@ Evolution of the impact of RES on energy dependence

In 2018, energy dependence reached more than 76% - although
lower than 2017, still one of the highest values of recent times - and
the expected trend for the following years indicates a decrease of
this value.

By 2030 it is estimated that RES production levels will reduce
the energy dependency value to 65,8%. This value s
representative of the weight that renewable energies have in
reducing energy dependency: the higher the RES production, the
lower the external energy dependency.

If there were no renewables in 2030, the energy dependency rate
would be expected to reach 91.3%, 25.6 pp higher than the
estimated value with RES.
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Figure 42. Impact on the evolution of the energy dependence rate (real rate vs. estimated rate w/o renewables)
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Source: DGEG, Deloitte analysis
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IMPACT OF THE SECTOR ON ENERGY DEPENDENCE

e Findings

+ Between 2014 and 2018, the production of renewable electricity
saved about 5 billion euros in imports of coal and natural gas

« Energy dependency tends to decrease considerably by 2030,
highlighting the case of coal, which is expected to end its imports

« The incentive on electricity production from endogenous and
renewable sources will tend to reduce external energy dependency
by more than 25 pp by 2030

© 2019. For more information, contact Deloitte Consultores, S.A.
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Off Track vs. NECP

OFF TRACK SCENARIO
21.579 32.876

Estimated installed capacity and production

In a scenario of preservation of what has been implemented to date,
Portugal is out of the track that leads to the fulfilment of the
established objectives, having, in 2030, a weight of 64% of RES in the
installed capacity mix, which is below the 86% projected in NECP

64%

Under the Carbon Neutrality Roadmap 2050 (CNR 2050), three
scenarios were identified: a reference one (Off Track) and two that 2030 - Off Track 2030 - NECP
represent an evolution: Peloton (“Pelotao”) and Yellow Jersey

. . . RES C ity (MW Not RES C ity (MW
(“Camisola Amarela”), which reach carbon neutrality. " RES Capacity (MW) = No apacity (MW)

Figure 43. Estimate of installed capacity in Portugal (MW)

If, in the case of the Peloton scenario, a progressive evolution of Source: DGEG, CNR 2050, Deloitte analysis
sectors is represented, similar to that observed in the NECP 2030, in

the Off Track scenario the effects of climate change and policy Off Track vs. NECP

change are not considered, with the objective of being compared

with the other scenarios. 58.316 75.644

Estimated of the impact of RES in the CNR 2050 Off Track scenario
are supported by the indicators and estimates presented in the
report, namely average annual rate of change in GDP and degree of
openness to the outside. Additionally, the preservation of the

installed capacity was considered.
From the analysis performed, it is estimated that the RES will have

an installed capacity of 13.726 MW in 2030, corresponding to a RES 2030 - Off Track 2030 - NECP
production of 31.369 GWh. Compared to the NECP 2030, the « RES Generation (GWh) = Not RES Generation (GWh)
installed capacity in Portugal in 2030 is approximately half of the

estimated value in this scenario, with generation being 35.159 GWh Figure 44. Estimate of electricity generation in Portugal (GWh)

|OW€I" Source: DGEG, CNR 2050, Deloitte analysis
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OFF TRACK SCENARIO
Estimated contribution to GDP and employment

In the Off Track scenario, there is a stabilization of the contribution of
RES to GDP and, consequently, the stagnation in the number of
employees directly and indirectly employed by the sector

In the Off Track scenario, the installed capacity remains constant,
and it is estimated that the RES contribution to GDP will follow this
trend and stabilize at an average annual value of 3.4 billion euros,
around 30% of the total impact predicted in 2030 with the NECP
scenario.

In this scenario, the direct contribution to GDP remains at around
44%.
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Figure 45. Estimated contribution of RES to GDP (M£)
Source: DGEG, CNR 2050, RES sector players, Deloitte analysis
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In this scenario, in 2030, the employment generated by RES is of
47.129 employees, a figure that is essentially related to indirect
employment (97%).

In the Off Track scenario, it is estimated 113.000 fewer jobs
will be created in 2030 compared to the NECP scenario.
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Figure 46. Estimated contribution of RES to national employment
Source: DGEG, CNR 2050, Deloitte analysis
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OFF TRACK SCENARIO
Estimated contribution to CIT and Social Security

Based on the Off Track scenario, it is estimated that in 2030 the State
will raise about 280 million euros in corporate income tax and
13 million euros in Municipal Surtax, less than half of the predicted in
the NECP scenario

In 2030, RES power generation centers are estimated to contribute
with more than 280 million euros in CIT, less than half of the NECP
scenario, as well as 13 million with Municipal Surtax (compared to
27,5 million euros in NECP scenario).
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Figure 47. RES impact on CIT (M£)
Source: DGEG, CNR 2050, RES sector players, Deloitte analysis
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Considering the estimated evolution of RES employment, in this
scenario it is expected that Social Security contributions will amount
to 34 million euros in 2030.

In 2030 this represents around 30% of the estimated value in the
NECP scenario, in line with employment estimates.

Off Track vs. NECP
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Figure 48. RES impact on social security (M€)
Source: DGEG, CNR 2050, RES sector players, Deloitte analysis
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OFF TRACK SCENARIO

Evolution of energy dependency rate and avoided import
W costs

Due to the lack of fossil energy sources in the national territory
(such as goal and natural gas), the Portuguese energy dependency
is very conditioned by the development of RES. With the evolution
of their installed capacity, according to this scenario, the
energy dependence with RES would be 76,98%.

Off Track vs. NECP
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Figure 49. Evolution of the energy dependency rate (real rate vs estimated rate w/o RES)
Source: DGEG, CNR 2050, RES sector players, Deloitte analysis

© 2019. For more information, contact Deloitte Consultores, S.A.

Contrary to the scenario previously analyzed (in line with the NECP
targets), in this case it is not foreseen to cease electricity generation
from coal by 2030.

Under this scenario, it is estimated that renewable electricity
production will result in savings of over 2 billion euros in 2030 from
avoided imports of raw materials, 40% less than under NECP
scenario.
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Figure 50. Total import costs avoided by type of fossil fuel imported (M €)
Source: DGEG, CNR 2050, RES sector players, Deloitte analysis
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OFF TRACK SCENARIO
Estimated avoided CO, emissions

Under this scenario, an estimated 11,6 million tonnes of CO, emissions
are avoided in 2030, which is below expectations give the targets set

As a consequence of the inaction inherent in RES growth, the
avoided CO, emissions tend to stagnate at 11,6 million tonnes in
2030, and non-renewable production is assumed to be high in order
to achieve NECP 2030 targets.

Off Track vs. NECP
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Figure 51. Avoided CO, Emissions (Mt)
Source: DGEG, CNR 2050, RES sector players, Deloitte analysis
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OFF TRACK SCENARIO

e Findings

In a scenario of preservation of what has been implemented to
date, Portugal is out of the track that leads to the fulfillment of the
established objectives, having, in 2030, a weight of 64% of RES in
the installed capacity mix, which is below the 86% projected in
NECP

In the Off Track scenario, there is a stabilization of the
contribution of RES to GDP and, consequently, the stagnation in
the number of employees directly and indirectly employed by the
sector

Based on the Off Track scenario, it is estimated that in 2030 the
State will raise about 280 million euros in corporate income tax
and 13 million euros in municipal surtax, less than half of the
predicted in the NECP scenario

In the Off Track scenario, energy dependency would tend to be
around 11 pp above the NECP scenario, with RES

Under this scenario, an estimated 11,6 million tonnes of CO2
emissions are avoided in 2030, which is below expectations give
the targets set
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