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The Ever-Present Regulatory Issues

Regulatory uncertainties coupled with critical long-
term decisions will shape future’s eamings

= Major juridical problems may affect EDP in the future due
to alleged wrongdoings during the computation of the figures to
be given to the company under the CMEC’s regime following the

liberalization of the Iberian electricity market.

= Typical utility company with very stable cash-flows from
its operational businesses and giving current low interests rates
from the central bank’s Quantitative Easing, our target price for
EDP is 5.04€ and thus a BUY recommendation.

= Future gross margins will deeply depend on the
company’s ability to deliver a generation mix with a high
component of renewable electricity. However, in order to hedge
itself more from weather conditions, the company should diverse
even further its renewable installed capacity with a higher solar

component.

= Great opportunities in Brazil as economic crisis becomes
a thing of the past; First steps in the transmission segment in this
country by EDP that promises good return rates and reinforce

the low-risk profile of the company.

= Possible Gas Natural Fenosa merger very challenge with
little interest showed from largest shareholder as well as deep

political barriers due to strategic sector.

Vs Previous Recommendation HOLD

Vs Previous Price Target 0.00 €

Reuters: EDP LS, Bloomberg: EDP:PL
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(Values in € millions) 2016 2017E 2018F

EBITDA 3759.3 1649.9 17015

Profit to Shareholder 960.6 648.3 869.5

EBITDA/Gross Margin 0.66 0.675 0.681

Source: EDP and Analyst Estimates

THIS REPORT WAS PREPARED EXCLUSIVELY FOR ACADEMIC PURPOSES BY [INSER STUDENT’S NAME], A MASTERS IN FINANCE
STUDENT OF THE NOVA SCHOOL OF BUSINESS AND ECONOMICS. THE REPORT WAS SUPERVISED BY A NOVA SBE FACULTY
MEMBER, ACTING IN A MERE ACADEMIC CAPACITY, WHO REVIEWED THE VALUATION METHODOLOGY AND THE FINANCIAL MODEL.
(PLEASE REFER TO THE DISCLOSURES AND DISCLAIMERS AT END OF THE DOCUMENT)
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Company overview

Portugal’s modern electricity market history is deeply related with EDP’s. Founded
in 1976 after the merger of thirteen recently nationalized electrical companies, the
EDP started as a state-owned - :
vertically integrated company and newly vertically integrated company became a state-owned monopoly whose
was given the exclusive concession  primary goal was to develop a public service in the electricity market as well as to

of all operations in the electricity

value chain. upgrade and expand the existing infrastructure.

After a series of reforms aiming at liberalizing the electricity market (where there
was a process called unbundling which led to the dismantling of vertically

integrated companies and the openness of the production and commercialization

1,73%

activities of electricity to other private competitors), EDP was subjected to some
transformations which ultimately led to its privatization. Furthermore, there was a
juridical separation of the transportation and distribution activities, that were
considered natural monopolies and thus not opened to competition. This alteration
led to the creation of REN (Redes Energéticas Nacionais) in 1994, originally as a

subsidiary of EDP until 2000 when it became its own separated company.

Today, EDP is a public listed company in the Portuguese Stock Exchange and

= Generation Distribution Supply i . i . i i i i
one of the main utility companies in the Iberian Peninsula. Despite its key role at

the Iberian level, at the European level it remains one of the smallest companies of
18,99%

3,99%

its sector.

EDP is present in all four activities of electricity chain value — generation,
distribution, transmission and commercialization — and has currently operations in
thirteen countries. As far as generation activity is concerned, EDP operates not
e822%  only in the Iberian Peninsula but also in some European countries and North
America (through its subsidiary EDP Renewables) and in Brazil (through EDP

* lbertan eninsdla e Restof burope Brasil). Regarding the distribution and commercialization activities, EDP operates

= North America m Brasil

only in Iberia and Brazil. Despite its main utility being electricity, EDP also

commercializes natural gas.

Diversification and internationalization have been two of the main strategies
followed by the company. As a result, EDP’s generation is relatively well diversified
in terms of countries of origin. The strategy of diversification of energy sources has
been carried out mainly by EDP Renewables due to its investments in wind-farms

spread across North America as well as in Europe. These investments led EDP to

balance its installed capacity from a hydro-based one to a more even one across
= Regulated EBITDA Non-regulated EBITDA  different sources of energy.

Figure 1: EDP's EBITDA decomposition (2016). Due to its value as a basic human need, the electricity sector is highly regulated

Source: EDP across its value chain. As a consequence, EDP’s EBITDA is heavily originated from

regulated activities. These regulated activities in Iberia comprise the generation
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under CMEC’s regime, the distribution segment and the commercialization of
electricity in the Portuguese regulated market. The remainder of EDP’s plants in
Iberia are in the liberalized market, and thus exposed to all types of risks that arise
from being opened to competition. Regarding EDP Brasil, the majority of its
activities is deeply regulated. Whereas generation plants benefit from long-term
Power Purchase Agreements (PPA), the distribution and the transmission revenues
are set by the regulatory authority. Finally, most of EDP Renewables’s electricity
generation benefits from some sort of regime which may include a feed-in tariff or a

premium over the pool price per MW.

. Shareholder Structure
The final phase of EDP’s

privatization process was the
alienation of the last 4.1444% of

EDP’s shares still held by the (CTG) became the largest shareholder of the company. More than a mere
Portuguese State in 2013.

After que acquisition of the Portuguese State stake at EDP, China Three Gorges

stakeholder, this deal was viewed by the two companies as a way to build a new
“strategic partnership” where EDP and CTG would combine efforts to become
worldwide leaders in renewable energy. These efforts would be translated in joint
ventures carried out by the companies to develop hydro and wind electric projects

worldwide.

Furthermore, upon the conception of this deal, EDP was committed a credit facility
of up 2 billion euros from a Chinese financial institution at a corporate level for a
maturity up to 20 years. Additionally, CTG committed to invest in equity stakes and

ready-to-build renewable projects of EDP.

This strategic partnership has already materialized in the creation of a joint venture
called Hydro Global, equally-owned by the two companies, whose goal is the
development of medium-sized hydroelectric projects in non-traditional markets. In
2017, both companies announced the development of a hydro project in Peru with
an installed capacity of 200 MW through Hydro
Global, marking the entrance in a new geography
for EDP. In Brazil, EDP and CTG also have joint
ventures in some hydroelectric projects with an
installed capacity of 1292MW.

4%

3%
12% ) ) ) .
In our view, this partnership was a positive factor
7% for EDP since it gave the company more visibility

2%
China Three Gorges Corporation CNIC Co., Ltd Capital Group Companies, Inc. e|eCU‘iCity- AddlthI’la”y, the Similar gIObaI medium'

Oppidum Capital, 5.L. = BlackRock, Inc. ® Mubadala Investment Company

3%
through a world leader in the generation of

long term visions of both companies, reflected in

» Millennium BCP Group and Pension Fund = Sonatrach n Oatar I nvestment Authority

» Morges Bank = EDP (Treasury Stock) » Remaining Shareholders

Figure 2: EDP's Shareholders (2017). Source: EDP
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Graph 1: EDP's market price since the

the priority given to the renewable sector, gives EDP the opportunity to create
synergies with CTG as well as the possibility of entering new geographies with

potential generation capacity yet to be explored with a lower risk.
Valuation

For the purpose of this work, the sum-of-parts method was used to valuate EDP.
This means that we accessed each one of EDP’s business segment individually
using the Discount Factor Model — Weighted Average Cost of Capital (DFC —
WACC) where we have assumed a time horizon of 8 years (except for the
regulated generation in Iberia whose time horizon includes the remaining years
until this business segment terminates in 2027). Regarding EDP Renovaveis, we

used its market value on the 3" of January 2018, whereas some balance sheet

acquisition by CTG on December 2011. EDP components are valued according with book value.
has already given its main stakeholder 780

million Euros worth of dividend. (Source: pDespite having very similar operating businesses, each one of them have,

Yahoo Finance)

however, different risks that arise from the fact that some are deeply regulated
with quite stable cash flows and thus less correlated with the economic cycle. For
that reason, in order to properly valuate each business segment, we had to have
into account the different levels of risk. The cost of capital implied in each
segment was computed by taking into consideration the opportunity cost of equity

and debt and the company’s target capital structure.

To estimate the cost of equity, we used the assumptions underlined in the Capital
Asset Pricing Model (CAPM). The first step was to estimate the risk-free rate. For
European business segments, we have considered as a risk-free rate the German
10-year bond, since it is regarded as the safest and default-free country in the
continent. For Brazil, since our forecasted cash flows were computed in the local
currency (Brazilian Real) this rate was computed with the US 10-year bond
adjusted by the inflation difference between that country and Brazil. We assumed
a market premium of 5.75%, in accordance with some financial literature and
computed the unlevered beta based on the average betas of companies with
similar businesses as EDP?! and then re-levered it accordingly to EDP’s present
capital structure based on market values. As it was expected, beta from regulated
activities and from Brazil are lower due to their stable cash flows under regulatory
frameworks. Since beta represents the systematic risk of a company, we believe

that it is not necessary to take into consideration the country risk of each business

1 Comparable companies: regulated activities in Iberia: National Grid (UK), REN (PT), Eversource Energy (USA) and
Xcel Energy (USA); liberalized activities in Iberia: Iberdrola (SP), Endesa (SP), Gas Natural Fenosa (SP), E.On (GER), EDF
France (FR), ENEL (IT); Brazil: Eletrobrds, Companhia Energética de Minas Gerais, Companhia Energética do Estado da
Bahia, Transmissdo Paulista. Betas were computed through a regression for a 10 year-period against Stoxx 600
Europe, S&P 500 and BOVESPA Index for the European, American and Brazilian companies.
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segment. Furthermore, we believe that the forecasted cash flows already reflect
each country risk.

Finally, to estimate EDP’s cost of debt we have decided to measure the perceived
risk that investors have regarding the company’s obligations. Therefore, if there is
any risk the firm will default, we can use the market yield of the firm as an
estimate of investors’ expected return and adjust it for the perceived risk based on
the company’s credit rating. As such, for the cost of debt, we have used the yield-
to-maturity of a liquid and long-term EDP bond?2. Furthermore, bearing in mind
EDP’s credit rating again, we attributed a default probability of 0.38%°2 and a
recovery rate equal to 56%* We used the same cost of debt for all business
segments since the heavy majority of EDP debt emissions comes from EDP

Finance and covers almost all group.

Reg. Activities in Lib. Activities in Reg. Activities Lib. Activities

Portugal Portugal in Spain In Spain e

Risk-Free Rate 0.50% 0.50% 0.50% 0.50% 4.03%
Market Risk Premium 5.75% 5.75% 5.75% 5.75% 5.75%
Beta of the sector 0.419 1.088 0.419 1.088 0.543
Country Beta 1 1 1 1 1
Capital Cost of Equity 2.91% 6.75% 2.91% 6.75% 7.15%
Yield-To-Maturity 1.59% 1.59% 1.59% 1.59% 1.59%
Probability of Default 0.38% 0.38% 0.38% 0.38% 0.38%
Recovery Rate 56.00% 56.00% 56.00% 56.00% 56.00%
Tax Rate 29.5% 29.5% 25.0% 25% 34%
Capital Cost of Debt
(after tax) 1.00% 1.00% 1.07% 1.07% 0.94%
Capital Structure

D/EV 58.80% 58.80% 58.80% 58.80% 58.80%

E/EV 41.20% 41.20% 41.20% 41.20% 41.20%
WACC 1.79% 3.37% 1.83% 3.41% 3.50%

Following our valuation of the company, and bearing in mind three possible
scenarios to happen, we attribute a price target of 5.04 € leading to BUY
recommendation. The value of all EDP’s operating business were computed with
the discount factor model except for EDP Renovaveis. Additionally, some items
that were used to get the equity value of EDP were valuate either using the
respective market value or book value from the balance sheet. All information is
summed up in the next table.

2 EDP’s 10-year bond yield-to-maturity (1.592%).
3 Moody’s “Annual Default Study: Corporate Default and Recovery Rates 1920-2016”, 2017
4 Renault and Scaillet (2004)

PAGE 6/30



Shaping
powerful
minds

NOVA

“EDP — ENERGIAS DE PORTUGAL” COMPANY REPORT School

of Business
& Economics

| EDP ENTERPRISE VALUE
BASE SCENARIO CO2 PRICES CMEC'S CUT

(Values in thousands €) (70%) INCREASE (20%) (10%)
Regulated Generation Iberia DFM-WACC 1291 746 1297 731 821514
Liberalized Activities Iberia DFM-WACC 16 311 554 7 724 025 16 311 554
Regulated Networks Portugal DFM-WACC 3956 029 3956 029 3956 029
Regulated Networks Spain DFM-WACC 3105503 3105503 3105503
Brazil DFM-WACC 7 930 645 7 930 645 7 930 645
EDP Renovaveis Market Value 5931 708 5931 708 5931 708
EDP Renovaveis Debt Market Value 3000 000 3000 000 3000 000
TOTAL 41527 185 32945 641 41 056 953
Assets held for sale, net Book Value 554 776 554 776 554 776
Other Assets and Financial Assets,
net Book Value 229 979 229 979 229 979
Provisions - non-operating Book Value -558 430 -558 430 -558 430
Employees Benefits Book Value -1 841 287 -1841 287 -1841 287
Financial Debt Market Value -15 257 180 -15 257 180 -15 257 180
Minority Interests Book Value -4 389 733 -4 389 733 -4 389 733
Contribution Energy Tax Market Value -132 628 -132 628 -132 628
Equity Value 20 132 683 11 551 138 19 662 450
#Shares 3656 538 3656 538 3656 538
Stock Price 5.51€ 3.16 € 5.38€
TOTAL Equity Value 18 369 351
Stock Price 5.02 €

Iberia

Electricity Market Overview

The electricity market in the Iberian Peninsula was subjected to numerous reforms

The liberalization process of
the electricity sector was
relatively late compared with
other industries.

It was mainly due to the
liberalization of the English and
Wales electricity markets under
the Tatcher Administration as well
as the development of
technologies that allowed a better
real-time  monitoring of the
electricity sector that propelled
other European nations to do the
same in their respective electricity
systems.

that ultimately led to a regional electricity market in Portugal and Spain. The adoption
of the 1996 Directive (96/92/CE) was a decisive moment since it established the
common rules for a European Common Electricity Market. Later on, in 2001, the
Portuguese and Spanish Governments signed a protocol for the creation of the

Electricity Iberian Market (MIBEL), that was fully operational in 2007.

According to ERSE, “in the context of the markets liberalisation process, where the
activities of the network operators are considered natural monopolies and are
therefore subject to economic regulation, the production and selling of electricity are
open to competition”. MIBEL is currently organized into two divisions: the OMIE
(Operador del Mercado Ibérico de Energia, SA), the Spanish division, that manages
the spot electricity market with daily transactions and intraday adjustments, wherein
electricity sale and purchase programmes are established for the day following that of
the trade; OMIP, the Portuguese division, that ensures the management of the
MIBEL future’s market. The OMIP provides future, forward and SWAP contracts,
offering instruments for agents to have a proper risk hedging strategy. Furthermore,

MIBEL also has a bilateral market for the selling and purchasing of electricity.
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One of the main challenges following the creation of MIBEL was the
interconnection grid between both countries. Currently, eleven different points

with an installed capacity of 2600 MW connect the Spanish and Portuguese grids
In order for a full convergence of
the two countries’ prices additional
interconnection capacity is required. affecting the interconnection project between Galiza and the North of Portugal

which is expected to increase to 3000 MW in 2020. However, the delay that is

may push that goal forward in time. The existence of a well interconnected grid
between these two countries is crucial for a competitive Iberian Electricity market
since it allows to considerably diminish the congesting during peak hours. These
congestions mean that there will be two different wholesale prices of electricity in
Portugal and Spain, where the country that is importing electricity faces a higher
price than the other.

Difference between Portugal and Spain's Wholesale Price of Electricity in Portugal and Spain
wholesale price of electricity (€/MWh) (€/MWh)
1 60
0,8 50
"_;;.
- 04 < 30
= 0.2 W 20
= 0 10
¥ 0,2 0
-0,4 2010 2011 2012 2013 2014 2015 2016
-0,6
08 = Portugal == Spain

This liberalization process meant that domestic consumers had the possibility to
migrate from the regulated market to the liberalized. In Portugal, 2017 was
originally the year when all consumers were to migrate to the liberalized market.
However, this year the Portuguese Government extended that goal to 2020.
Furthermore, it now allows consumers to migrate back to the regulated market,

a possibility that did not exist for those already in the liberalized market.
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™ One of the main concerns that both countries face nowadays is the huge
tariff deficits. These deficits, despite some specific natures among each
country, were originated due to the massive generous subsidies granted

under the special regime production (PRE). This regime, aimed at

-l stimulating the investment on renewable and co-generation sources and
o | reducing the fossil dependency of both countries, granted fixed tariff-in
=1 B S E:‘;; prices (that grew at the inflation rate) well above the wholesale price in the
] S— liberalized market for each MWh of electricity produced under that special
; :E;m}:mm regime. In Portugal, EDP Servico Universal (initially a subsidiary from
. e EDP Distribuic&o), the last resort electricity supplier, is the responsible for

the purchase of PRE-electricity. After purchasing that electricity, the
company then uses it to supply consumers in the regulated market or sells
it in the wholesale market. Due to the fact that EDP SU sells its electricity
at a price nearly half of what it had purchased, the result is a massive tariff

deficit that all consumers have to pay in the final electricity price. Those

deficits would oblige authorities to greatly increase electricity tariffs.

However, for that not to happen, Portuguese authorities established a

FEETEETEETTITIdigy five-year period in which only 1/5 of that deficit would be passed to tariffs

each year. As result, the country has accumulated a tariff deficit that has
Figure 3: Price paid for the PRE’s production by primary

source of electricity (2001-2018E). Legend from top to the ONly started to decrease very recently. During Portugal’s bailout, IMF tried

bottom: Wind, Hydro, Cogeneration, RSU, Solar, Biomass, . i L
Biogas, Other micro production .Source: ERSE to address this problem by cutting the subsidies for renewable; however,

little action was made.

& 000

5000 45650 4718

4000 - 3677 E 3654
1000 | 2854 -

2029 1802 1944

2000 _ - — — — — =
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325

1]
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Figure 4: Portuguese tariff deficit (2007-2018E). Source: ERSE

This special production regime alongside the CMEC’s regime have been a huge
burden for the national electrical system. Those costs are designated as general
economic interest costs (CIEG in the Portuguese anacronym) and are reflected

every year in the final electricity tariff via the Global Use of the System tariff that
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alongside the Use of the Transportation and Distribution Grids tariffs makes the
Grid’s Access Tariff. According to ERSE, these CIEG are responsible for more
than 50% of the total Grid’s Access Tariff.

In order to relieve the Portuguese Electrical System from that burden, the
Government has adopted some measures such as the Energetic Contribution Tax
where companies from the energy sector have to pay a specific tax over their total
fixed assets as well as a drastic reduction of feed-in tariffs to subsidy renewable
projects. Furthermore, in 2016, the Government announced an alteration to the
warrant regime where conventional thermal plants benefited from a fixed 6000

Euros per MW for their permanently disposition to produce electricity at any time.

1,14%

Now this warrant is made through an auction that according to ERSE allowed the
electricity system to save 7.2 million Euros in 2017. Originally EDP benefited from
this warrant regime on its CCGT power plants. In Spain, every company continues
to receive 26 000€ per MW.

Electricity Generation

As of 2017, EDP has an installed capacity of 13.7 GW in the Iberian Peninsula

(excluding wind), where hydro is responsible for more than half of that capacity
mHydro ®CCGT mCoal = Nuclear (54%). Conventional thermal plants are responsible for 45% whereas nuclear has
a residual contribution of 1% (EDP’s 15.5% stake at the Spanish Trillo nuclear
plant). The share of hydro has been increasing over the years due to EDP’s huge

investments of more than 2.5 billion euros in hydroelectric plants in Portugal.

When compared with its peers in the Iberian Peninsula, EDP’s mix is, alongside
with Iberdrola’s, the only one where renewable capacity is responsible for more

than 50% of the total installed capacity.
Regulated Generation

Whereas EDP’s generation in Spain is fully liberalized, in Portugal EDP’s
generation is divided into regulated and liberalized production. Regulated

generation still contributes with a significant share to the company’s total EBITDA.

- Following the liberalization of the Iberian electricity market, there was the creation

of a dual system for electricity trade at the wholesale and retail levels in Portugal.

— ] Alongside the newly liberalized market, the Portuguese Eletrical System also

Gustiatualfenoss - lherdroly Fesa comprised the Public Service System, where all existing generation capacity was
Wind ®Hydro ®CCGT mCo-generation M MNuclear mCoal

Figure 5: EDP's (ex- wind) (top) and its peers under a Power Purchase Agreement (PPA) framework. As such, all EDP’s plants

(bottom) installed capacity in the Iberian

Peninsula (2017). Source: Company Report under those contracts granted the company an annual return of 8.5% before
taxes and all the investments made during the life of the PPAs would also benefit
from this remuneration. The pass-through of contractual fixed and variable

operational and maintenance costs (O&M), as well as the depreciation charge
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was also assured to EDP by those contracts. Since PPA were not compatible with

a liberalized market, they cessed in 2007, well before they were due to end. So, in

order to compensate EDP for these early cessations, another regime was created

with the approval of the European Commission - CMEC - whose main objective

5033% was to guarantee the same NPV that the now extinct PPA were to give to EDP. As

such, CMEC’s value would be the difference between the revenues that EDP were

- to receive under PPA’s contracts and the revenues obtained from the electricity sold

in the wholesale liberalized market. In June 2007, it was established that CMEC’s

value would be equal to 833 467 thousand Euros to be reflected in the Global Use

- System tariffs paid by all consumers until 2027. Furthermore, an annual deviation

was to be computed and equivalent to the difference between CMEC’s assumptions

BRegulated W Liberalized made in 2007 regarding electricity outputs, market prices, fuel and CO: prices and

Figure 6: Evolution of Iberian Generation the real market data. If positive then EDP would have to receive that difference that

E:ﬁ:;ﬁ?i?:j::: (2011-20248). Source: EF\51ld be reflected in future’s tariffs (two years after the occurrence of the deviation)

paid by all consumers, otherwise it would be the company to incur that cost. In

2017, these annual deviations would give away to a final adjustment calculated by

Under the PPA contracts, REN was ERSE and to be receive by EDP each year until 2027. That was the case in

obliged to buy all the electricity — September 2017 when ERSE arrived to a final adjustment of 154 million Euros
produced by those plants and

originally was a necessary during the remaining final 10 years of the CMEC’s regime, a value that has yet to be

condition for banks to finance the

construction of additional capacity approved by the Portuguese Government. However, this figure is quite different from

the one the company claims to be the true value of 250 million Euros. We believe,

Plants End of CMEC

Alto Lindoso 2024 however, that ERSE’s value will prevail and that the Portuguese Government will
Miranda 2013 not oppose to this figure given the current political landscape in Portugal where far-
Aguieira 2024 ) ) . .
Valeira J024 left parties that support the Government are fairly against the CMEC'’s regime.
Bemposta 20135 . . . . . ..

Carrapatelo 2014 However, EDP is currently under investigation from public authorities for alleged
Picote 2013 wrongdoings during the computation of CMEC’s value. Furthermore, ERSE has
Frad 2027 “ : . .

races announced that “consumers had paid an additional 510 million Euros due to
Pocinho 2024
Régua 2024 CMEC'’s regime”. This may be a considerably problem to the company if ERSE
Castelo de Bode 2015 decides in the future to recoup that value from EDP in favour of consumers. We
V.Mova/Paradela 2015
Torrso 024 discuss this issue in more detail in the “Alternative Scenarios” section.
Fratel 2020 )
Vilarinho Furnas 2022 Valuation
Crestuma-lever 2024 . . L .
Cabril 2015 As the market progresses its full liberalization path we forecast a progressive
Alto Rabadao 2015 decrease in the share of the regulated production in EDP’s total EBITDA.
Canicada 2015 , . . .
Tabuaco 2004 Furthermore, as the CMEC'’s regime of each plant approaches its final year, those
Boucd 2015 plants will migrate from the regulated to the liberalized market leading to a reduction
salamonde 2015 of the installed capacity from 4027 MW in 2017 to just 376 MW in 2024.
Fracana 2024
Caldeirdo 2024 On one hand we have assumed operational costs from these activities to behave
Raiva 2024
Touvedo 2024 according to the installed capacity. Since there will be a reduction of this latter one,

Figure 7: Terminal year of CMEC's regime for
each EDP plant. Source: EDP
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we expected a decrease on total operational costs as well. On the other hand, we
forecast CAPEX to be only for maintenance purposes and to be mostly stable until
2024 when a bulk of the CMEC’s will extinct. We attribute a maintenance CAPEX
equal to 8567 Euros per MW of installed capacity.

Regulated Generation Iberia (Million €) 2017E 2018E 2019E 2020E 2021E 2022E 2023E (..) 2027E
EBIT 3505 1964 1831 180.7 1795 185.5 185.6 92.5
Income Tax 103.4 57.9 54.0 53.3 52.9 54.7 54.8 27.3
Depreciations&Amortizations 102.5 60.4 59.7 59.0 55.6 55.0 519 7.4
CAPEX 34.3 24.3 24.3 24.3 23.2 23.2 221 3.2
Investment in Working Capital -4.1 76.9 2.0 0.4 1.2 -0.8 1.1 0.0
Cash Flow To the Firm 3111 2515 1664 1626  160.2 161.9 161.8 69.4
Discounted Cash Flows 251.5 163.5 156.9 151.9 150.8 148.0 59.1
WACC 1.79% G Rate 0%
Enterprise Value 1291.75

Liberalized Activities

For the purpose of this valuation, we have decided to compute the enterprise

value of the liberalized generation and supply activities together.

The liberalized production in Iberia has seen its contribution to EDP’s EBITDA
steadily rising since its lows in 2012 mainly due to massive investments between
2010-2017 period in hydro power (accounting for more than 2.5 billion Euros) and
due to the migration of hydro plants from the regulated to the liberalized market.
As such, EDP has a total installed capacity of 9.4 GW in 2017 most of it in

Portugal.

After electricity is generated, it is sold in the Iberian
wholesale market at a pool price which depends on
(EUR/MWh) Merit order

the mix of electricity that is being sold at that

moment. The pool price results from a merit order

process where each source of electricity is ranked
according to the respective marginal cost. The pool
price at which all electricity is sold is equal to the

marginal cost of the most expensive source of

energy. Marginal cost varies differently across all

Wind & Su=

sources of electricity, being closer to zero for

Capacary (MW)

Figure 8: Typical Iberian merit curve. When there is a great production of renewables and hlgher for natural gas or coal plants.

renewables, especially during Winter days, the supply curve is shifted to the right, This happens due to the fact that. while renewables
eliminating the need for thermal plants to satisfy demand. !

do not require any type of fuel to generate electricity,
conventional thermal plants have different variable costs that result from the need

to buy coal or natural gas as well as, in the European context, the obligation to
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pay for the CO: emissions that result from generating electricity. As such,
companies need to purchase licenses for the right to pollute, driving marginal

costs from thermal plants up.

For that reason, although demand levels play a key role, pool prices are heavily
dependent on weather conditions since during rainy and windy weathers, due to
the higher production of hydro and wind electricity, those sources will satisfy a
significantly share of total demand. As a consequence, less and more expensive

A perfect example of EDP’s
dependence on wet weather is the  electricity will be required from conventional power plants driving pool prices
current drought that the Iberian . . . . . .
Peninsula is undertaking, which down. So, due to its high hydro installed capacity, EDP’s gross margins will vary
leads EDP to use more of its
thermal plants which are more
expensive compared with hydro its low marginal costs) and lower otherwise.
plants, driving gross margins down.

according to weather conditions, being higher when hydro output is high (due to

Compared with its peers in the Iberian Peninsula, it is possible to conclude that
the production of all companies varies significantly with the hydrological index®
due to the lack of solar capacity in their portfolios. However, the way the
production varies differs across each company. Iberdrola, with a higher share of
renewable capacity, benefits from wet weather, whereas Endesa and Gas Natural

Fenosa benefits from dryer weather.

5 The hydrological index (HI) measures the relation between the historical average amount of rainfall with the actual
rainfall in a certain year. So, a Hl = 1 means that in that year, the amount of rainfall is according with its historical
values, whereas a Hl < 1 means that the rainfall was below average, and vice-versa.
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2008 2009 2010 2011 2012 2013 2014 2015 2016

Hydrological Indedx

Portugal 0.56 0.77 1.31 0.92 0.47 1.17 1.27 0.74 1.33
Spain 0.66 0.81 1.34 0.83 0.46 1.17 1.2 0.8 1.1
Endesa

Installed Capacity (%)

Thermal Plants 50.1% 59.2% 63.7% 63.6% 63.7% 63.6% 63.8% 63.0% 58.3%
Nuclear Plants 15.0% 16.3% 15.9% 16.0% 15.9% 159% 15.2% 15.5% 14.5%
Renewable 30.8% 24.5% 20.5% 20.4% 20.4% 20.5% 21.0% 21.5% 27.2%
Cogeneration 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%  0.0% 0.0%
Generation (GWh) 88189 72707 67049 75132 77386 69690 69681 73061 69831
Iberdrola

Installed Capacity (%)

Thermal Plants 33.87% 30.56% 28.74% 27.90% 26.50% 26.5% 26.0% 25.1% 25.0%
Nuclear Plants 12.68% 13.01% 13.27% 13.30% 13.40% 13% 13.5% 13.0% 13.0%
Renewable 52.01% 54.94% 56.42% 56.60% 58.50% 58.60% 59.0% 60.4% 60.4%
Cogeneration 1.43% 1.48% 157% 1.60% 1.60% 150% 15% 1.5% 1.5%
Generation (GWh) 67626 65316 71935 63711 57127 58076 61053 55512 62784

Gas Natural Fenosa

Installed Capacity (%)

Thermal Plants 755% 745% 76.7% 721% 71.7% 748% 715% 71.0% 70.9%
Nuclear Plants 4.4% 4.4% 4.0% 4.7% 4.7% 500 50% 47% 4.7%
Renewable 20.1% 21.1% 193% 23.2% 15.7% 24.4% 23.0% 23.8% 24.4%
Cogeneration 0.0% 0.0% 0.0% 0.0% 0.0% 06% 05% 05% 0.0%
Generation (GWh) 49802 38024 38338 38081 37144 33785 30542 31568 28504

Iberian’s additional installed capacity has been driven almost solely by
renewables. For that reason, it would be expected to pool prices to converge to a
marginal cost equal to zero, as a higher contribution of renewables satisfies total
demand. However, weather conditions in Iberia are very unstable and for that

reason thermal plants act as a backup electricity generator. As consequence, it is
With the development of renewable
technologies at lower costs, there

has been a dramatic increase in the a relatively residual solar installed capacity, renewable contribution is very
renewable installed capacity.

almost impossible for renewables to systematically satisfy demand (where due to

dependent on rainy and wind weathers). The need for thermal plants will continue

to remain pool prices at higher levels.

Liberalized supply is carried out by EDP Comercial and comprises EDP’s
commercialization units in Portugal and Spain. Since the creation of MIBEL,

consumers were given the possibility to migrate from the regulated market to the
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liberalized one. Despite the slow pace of transition from one market to the other in
the first years since its implementation, the liberalized market has in 2012
onwards attracted a large proportion of Portuguese consumers. However, there
are still 1.4 million consumers in the regulated market. Regarding Spain, only in

2016 the majority of Spanish consumers were in the liberalized market.

The reality of EDP in both market is quite distinct. While in Portugal the company
has a large majority of consumers’ market share, with over 80% of total consumers,
in Spain it has a modest 9% share. However, in terms of GWh of electricity
commercialization, EDP sells more in Spain (19129 GWh in 2016) than in Portugal
(16 222 GWh). Furthermore, of all electricity commercialized in Portugal, EDP is

only responsible for 46% despite its huge share in the domestic sector. This is

Electricity Production Iberia (2016) due to the fact that EDP has approximately 20% market share
Source of Capacity Production
energy (MW) (Gwh) in the large consumers and industrial segments which have larger volumes of
Hydro 27 297 50 215.56 - .
electricity consumptions.
Nuclear 7573 56 388.56
Coal 11 292 89 026.13 Valuation
Combined cycle 28 777 239 482.19
Wind 27 946 61 201.74 ) _ o
Solar 2168 14 442.00 In order to evaluate this business, we assumed that all electricity generated by
Other Ren 1005 5282.28 EDP is sold in the wholesale market at the pool price. Furthermore, all electricity
Other Non-Ren 13 56.94 . . . .
) that EDP sells in the retail market is purchased in the wholesale market
Cogeneration 7 828 32915.17
Waste 677 2372.01 adjusted by potential grid losses. As we will mention later in this text, the
Total th tical H : .. .
otal deotr_e ical 551 382.87 GWh wholesale price at which EDP buys and sells electricity is not the same,
proauction . . . . . . ..
ol although that difference is shrinking. Regarding the cost of producing electricity,
305 621.00 GWh . . .
consumption it will depend on the energy mix used by the company.

To calculate the generation-mix of each year, we have considered each year’s

Electricity Prudction in Iberian (2024E)

installed capacity and the respective load factor. Additionally, we have

Source of energy Capacity Production
(MW) (GWh) computed the forecasted electricity demand in the Iberian Peninsula® as well as
Hydro 31159 57.320.10 the electricity-mix that will satisfy that demand. In order to do so, we have
Nuclear 7107 52 918.72 . . . . .
forecasted the installed capacity by primary source of energy in Iberia as well as
Coal 8716 68 716.94
Combined cycle 29513 sas60719 | the respective load factor. As it was said before, the merit order effect makes
Wind 35216 77123.04 electricity that was produced with low marginal costs to be the first used to
Sol 11 634 23 440.18 . . .. .
oar satisfy demand. This means that renewable and nuclear electricity will be the
Other Ren 1779 9 348.32 ) ] . . .
Other Non-Ren 17 2445 first to be despatched. Using this logic in the model would mean that,
Cogeneration 10 684 44 924.08 theoretically, CCGT power plants would never be used due to their high
Waste 134 469886 | marginal costs. However, since it is not plausible for renewable to fully satisfy
Total theoretical . . .
production 584 171.90 GWh total demand (due to specific weather conditions that had to be in place every
Total consumption 334 525.00 GWh year, especially in dryer days during the summer), we assumed CCGT’s load

6 We assumed that electricity demand in Iberia varies according with Iberia’s GDP. AElectricity:= o + p AGDP;, where a =0.001 and B =0.8191
for Portugal and a = -0.006 and B = 0.7006 for Spain.
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factor to be equal to its historical average and that all of that production is certain
to be used to satisfy part of the demand. For the same reason we have
considered that a fix percentage of total demand is always satisfy by coal
production and, as such, we assumed that in each year, at least 10% of total
demand is satisfied by coal power plants. To sum up, these productions are what
we have considered to be the ones where conventional plants are used as
backup sources of electricity.

Based on the generation mix of Iberia, we assumed that EDP’s share on its
contribution to coal electricity will increase given that coal installed capacity in
Iberia in decreasing whereas it is expected that EDP’s to remain the same.
Regarding natural gas, we believe that EDP’s historical contribution will remain
unchanged. For that reason, we project that future natural gas and coal
production of EDP to be equal to those shares multiplied by the demand satisfied

by natural gas and coal electricity in Iberia.

Coal and natural gas prices are expected to remain the highest

among the different sources of energy. After a significantly leap in

60 2017, where coal prices reached 85%/ton (mainly driven by the
50 Chinese efforts to reduce coal supply in order to fulfil
environmental goals), World Bank expects a reduction to 70$/ton
‘ | | in 2018 and to 55%/ton in 2020. In 2021 onwards, coal prices will

I | | | | | | | | | | | |

S
o

w
=]

[
o

increase at a constant rate of about 0.9% per year. Regarding

-
o

0 European natural gas prices, the same institution expects a

2017E 2018E 2019E 2020 2021E 2022E 2023E 2024E

constant increase of about 0.2$/MMBTu per year. This means
m Coal mCCGT mHydro mNuclear

that fuel costs in euros in EDP’s CCGT plants per MWh will
Figure 9: Price of electricity by primary source for EDP (€/MWh) 2017E-
2024E. Source: Analyst Estimates increase at an average rate of 2.73%% every year assuming no
alterations in the efficiency of its thermal plants?. Natural gas electricity cost per
MWh varies significantly with total production. Given the high fix costs that EDP
faces for its CCGT plants, if production is low then the price per MWh will be very
high. Since we assume a load factor around 10% for CCGT plants, we assumed a
total cost per MWh (including fuel costs, CO2 licenses and other costs) equal to
60€/MWh (the same cost as in 2015, when the load factor was approximately
10%, adjusted by today’s lower natural gas prices) and increasing at a rate of

3.02%8 per year.

7 EDP’s Efficiency Rate: Coal plants: 36%, CCGT plants: 49%. (Source: EDP IR)
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Additionally, we assume that carbon prices will remain unchanged until and

100,00% increasing very slightly 2020 onwards due to lack of political

J0.00% willingness to address the issues of the European Trading System.
80,00%
70,00% For that reason, we believe that coal power plants will remain more
2222; competitive than their natural gas counterparts.

40,00% . . .
Regarding nuclear, due to its stable and low marginal costs, we

20,00% |I | I | I ‘ I I I I I assumed a cost of 5 € /MWh as well as a load factor of 85%.
10,00%
I | | | | | | | Finally, costs from hydro power plants are mainly related with the

0,00%
20176 2018F  2019F  2020E  2021F 2022 2023F  2024F

30,00%

electricity that is needed when EDP uses pumping technology. For

mCoal mCCGT mHydro Nuclear Cogeneration&Waste

Figure 10: Forecasted load factor by primary source of electricity for that reason, we assumed that the electricity used to pump the
EDP. (2017E-2024E). Source: Analyst Estimates ) . .
water has a price per MWh equal to the pool price, thus varying

accordingly to it. We used a load factor of 21% based on historical figures.

Finally, we assumed that the price per MWh that EDP pays to purchase electricity
in the wholesale market is deeply related with the company’s cost of producing its
electricity. For that reason, we believe that EDP’s cost of generating electricity
acts as a proxy of a benchmark for the wholesale electricity price in lberia.
Furthermore, we believe that, as the MIBEL market matures even further, the
difference between the price that EDP sells and buys electricity in the wholesale
market to continue its past trajectory and to reduce to an average of 1€/MWh in

the future.

Capital expenditures are expected to decrease from their historical figures given
that EDP has already finalized its investments in hydro power. The only project

CAPEX per MW will remain that is currently under way is Friddo’'s dam whose construction waits for

unchanged from its historical values
both for maintenance and for

investment purposes. of the Portuguese National Dams Programme. However, as a consequence of this

authorities’ permission that was delayed to the year of 2019 following the revision

year’'s drought, the Portuguese Government addressed the need to build more
dams, so we believe that authorities will give the “OK” to Fridao’s project. As such,

assuming that the dam will start to be built in 2020, we expect to take 5 years for
100%

0% the project to be ready to produce electricity. For that reason, we assume CAPEX

8% 3%
s 1% to be mostly for maintenance purposes in 2018 and 2019 and increasing in 2020

70% 63%

60% 1 onwards following the construction of the dam.

50% 9% Sk A4 BdA

0% I For the valuation of the supply unit, we need to address some variables that most

30%
20%

0% -mawehseel 6% NGO
2008 2009 2010 2011 2012 2013 2014 2015 2016

Figure 11: Electricity clients in the regulated and  the liberalized market in Portugal, upon which we remain cautious. Given that the
liberalized market in Portugal (%) (2008-2016): ) )
Source: EDP Distribuigdo final year for consumers to transit from one market to the other has already been

affect EDP’s gross margin.

The first one is pace of migration of consumers from the regulated market to

changed once (from 2013 to 2020) as well as the possibility for consumers to go

back again to the regulated market, we believe that the current final year will be
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delayed five more years. For that reason, we think that 2025 will mark the end of
the regulated market in the country meaning a slower pace of migration from one

market to the other.

Future’s electricity demand on both countries will vary according with the
respective GDP. However, we assume that the growth of electricity demand will not
be equal to the GDP’s growth due to the reduction of the energetic intensity®

following efficiency gains in both countries.

We expect EDP’s market share to remain high among domestic consumers in
Portugal. Furthermore, we believe that the majority of clients that leave the
regulated market will opt to remain in EDP. That is an important assumption since
domestic clients in the regulated market are still responsible for approximately 4000
MWh of electricity consumption. As for the Spanish segment we believe that EDP

share to remain constant at 12%.

Finally, we believe that EDP’s retail price will remain constant over the years.
80 Although the final electricity price for both household and industrial
0 consumers has been increasing over the past decade, the energy
component (the one that reflects utility companies’ retail price and

varies accordingly with the cost of producing electricity) has remained

=
o
€/MWh

30 relatively stable specially since 2013 despite some volatility regarding
the pool price. This component may have suffered from the

competition of the first years of the liberalized market, however we

Figure 12: Components of final electricity tariff (left axis) in 0 . . . e X
Portugal and Portuguese pool price (right axis) 2008-2016. assume that competition forces will play a key role in stabilizing in the

Source: Eurostat and OMIE

o future. For that reason, we believe that EDP’s retail price to be around

60€/MWh, meaning that potential alterations in the cost of the electricity mix will

not implicate a significantly change in the retail price.

Discounted Cash Flows

Enterprise Value

Liberalized Generation Iberia (Millions €) 2017E 2018E 2019E 2020E 2021E 2022E 2023E
EBIT -94.6 251.2 302.7 310.0 291.2 263.4 267.5
Income Tax 0.0 74.1 89.3 91.4 85.9 77.7 78.9
Depreciations&Amortizations 277.3 319.1 312.2 305.6 303.3 298.2 296.0
Provisions 1.5 2.4 2.5 2.6 2.1 2.0 2.2
CAPEX 132.9 67.3 67.3 134.8 135.6 135.6 136.4
Investment in Working Capital -77.2 35.7 5.2 1.2 -3.7 -7.8 -11.8
Cash Flow To the Firm -25.9 467.0 466.0 393.0 371.3 342.5 338.5

467.0 450.8 367.8 336.1 299.9 286.8
T.
WACC 3.37% G.Rate 1% Value 13706.2
16 311.6

2024E
439.2
129.6
345.9
2.3
151.7
-21.6
484.5
397.0

° Energy intensity is a measure of the energy efficiency of a nation's economy. It is calculated as units of energy per unit of GDP. High energy
intensities indicate a high price or cost of converting energy into GDP and vice-versa.
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Allowed Revenues under the
Portuguese Regulatory framework:

Pass-Through Costs: Costs of
Transportation of electricity, Global Use of
the System Costs and Low Voltage
Concession Fees;

High and Medium Voltage: Price-cap
regulation for operational costs + Return
on Regulated Asset Base (indexed to
Portuguese 10y-Bonds) + acceptable
depreciations;

Low Voltage: Price-cap regulation for
total costs;

Efficiency Factor of 2%;

Other costs not submitted to efficiency
obligations and possible adjustments.

12%
11%

9%

8%

7%

6%

9% - _1:
% i

% |

% i
i

1

Rate of Return

1%
0%

0.822% 17%

10Y Port Govern Bond Yield

Figure 13: Boundaries of the RoRAB rate (%)..Source: ERSE

Distribution

As it was said before, the distribution activity is considered natural monopoly. In
Portugal, the concession of the national distribution of high and medium voltage
electricity was given to EDP Distribuicdo for a period of 35 years started in 2009
whereas the distribution of low voltage was given to each municipality that then
gives the concession to EDP Distribuigc&o for a period of 20 years in exchange for
a specific rent. The company is thus responsible for the exploration of 225 000
kms of the distribution grid. Since it is a natural monopoly, the remuneration of
this activity is ERSE’s responsibility and has historically been relatively stable
over the years. In Spain, EDP’s subsidiary HC Distribucion is responsible for
operating a network grid of more than 22 000 kms in seven autonomous Spanish
communities (Asturias, Huesca, Barcelona, Zaragoza, Valencia, Madrid and

Alicante).

The primary principle in the remuneration system of this activity is to allow
companies to have the necessary revenues that compensate them for the
investments and operational costs from managing the distribution networks.
However, regulatory authorities will have to create strategies that prevent
distribution companies from over or under-invest in order to prevent negative

consequences for consumers.
Valuation

Since it is a deeply regulated market, the assumptions used to evaluate this
segment are very dependent on the parameters used by the regulator authority of

each country.

Following the new regulatory framework adopted by ERSE for the 2018-2020
period, some parameters were altered for the calculation of the allowed revenues
that resulted in a 12% decrease of that amount compared with the previous
framework. That significant drop was the result of ERSE’s revision of EDP’s
cost base due to the change in some unit variables used to calculate the
amount of controllable costs. Furthermore, another alteration established
new boundaries for the Return on Regulated Asset Base (RORAB) for the

High and Medium Voltage Distribution segment that may vary between 5%

and 10%. ERSE estimates a RoRAB of 5.75% for 2018 (vs 6.48% in 2017).

During the remainder of this regulatory period, since RORAB is indexed to

the Portuguese Government 10y Bonds, we expect this figure to increase

13.322%

giving the announced end of the current ECB’s Quantitative Easing

program. Assuming Portuguese bonds will converge to their historical pre-
crisis values, we believe RoRAB will increase to approximately 6.07%. On

the other hand, ERSE calculated a preliminary RORAB of 6% for the Low Voltage
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Distribution segment. No further explanations were given on how this rate might
vary in the future, so we believe that it will change according with the Portuguese

Bonds also like it did on previous regulatory frameworks.

Furthermore, the efficiency factor decreased from 2.5% to 2% reflecting ERSE’s
belief that the company has done a good effort in reducing its controllable
operational costs. As a consequence, the operational costs base and, for the Low
Voltage Distribution segment the CAPEX base as well, should be adjusted
annually for an efficiency factor equal to Portugal’'s GDP’s deflator minus 2%. So,
assuming GDP’s deflator projected by Conselho das Financas Publicas to 2018
onwards, it is not expected for it to be higher than the efficiency factor, meaning a
reduction in those allowed costs. Despite believing that EDP Distribuicdo has
already made significant efforts to reduce controllable costs, ERSE thinks,
however, that the company is able to reduce those costs even further. Since EDP
benefits from matching allowing costs with its actual costs, we believe that the
company will continue its efforts to reduce those costs, primarily the ones related
with supplies and services and personnel costs. Finally, we assumed future’s

electricity distribution to grow according to future’s electricity demand in Portugal.

As of 2017, current tangible assets were valued at 2998.24 million Euros?®.
CAPEX expenditures are expected to remain at their current levels due to a well-
developed network grid in Portugal that does not require any type of very
significant investments. For that reason, CAPEX will ultimately be used for

maintenance purposes and to replace depreciation costs.

Regarding the Spanish operational business, EDP’s subsidiary HC Distribucion
was one of the companies that most benefited from the overhaul of the
remuneration system to distribution companies in 2016. As a result, from that
reform, allowed revenues to HC Distribucion increase 20%. Under the current
Spanish regulatory framework, the RoRAB is equal to 6.5%. CAPEX is not
expected to change significantly from its historical values given the well-
developed Spanish distribution grid and will be used to restore the depreciation

costs each year.

10 Source: ERSE
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Distribution Portugal (Million €) 2017E 2018E 2019E 2020E 2021E 2022E 2023E 2024E
EBIT 251.01 185.73 168.02 186.26 82.99 89.75 97.69 104.30
Taxes 74.05 54.79 49.56 54.95 2448 2648 28.82  30.77
Amortizations and Depreciations 400.89 303.64 252.02 241.04 238.62 234.26 229.12 225.54
CAPEX 400.89 303.64 252.02 241.04 238.62 234.26 229.12 225.54
Working Capital 0.00 23.01 9.76 -1.09 14.74 -0.46 -0.55 -0.63
Cash Flow to the Firm 176.96 153.95 128.21 130.22 73.25 62.81 68.32 7291
Discounted Cash Flows 153.95 125.96 125.68 69.46 5851 62.53 65.55
WACC 1.79% G.Rate 0% T.Value 3294.39

Enterprise Value 3956.03

Distribution Spain Million €) 2017E 2018E 2019E 2020E 2021E 2022E 2023E 2024E
EBIT 108.38 101.47 81.03 79.63 80.32 80.13 82.74 81.27
Taxes 27.10 2537  20.26 19.91 20.08 20.03 20.68 20.32
Amortizations and Depreciations 34.65 35.29  35.82 36.29 36.51 36.59 35.86 36.06
CAPEX 34.65 3529 35.82 36.29 36.51 36.59 35.86 36.06
Working Capital -0.11 -0.11 2.49 0.00 0.00 0.00 0.00 0.00
Cash Flow to the Firm 81.17 7599 63.26 59.72 60.24 60.09 62.05 60.95
Discounted Cash Flows 75.99 62.13 57.60 57.05 55.90 56.68 54.68

WACC 1.83% G.Rate 0% T.Value 2685.48
Enterprise Value 3105.50
EDP Brasil

The Brazilian Electricity Sector has faced major transformations since the
Until the early years of the 90's beginning of the 90’s decade. The need for large sums of investments to develop

decade, electricity related activites  new capacity in order for supply to keep up with an ever more increasing demand

were mostly state-owned and poorly ) . . L . . .
managed. was incompatible with high-indebted companies, leading to the creation of the

New Brazilian Electrical model. Under this major overhaul, there was the
unbundling of vertically integrated companies and the generation, transportation,
distribution and commercialization of electricity became separated operations.
Furthermore, the private sector was now allowed to participate in the electrical
sector and new regulatory institutions were created to oversee the entire sector.

However, the main goal of that reform was not fully accomplished and by the time

consumption had overcome demand in 2001 there was a severe shortage of
Due to the systemic production
deficit since 2012 generating
companies had to resort to the  More changes were thus necessary. In 2004, new reforms were adopted that led
Short-Term Market and face the
negative consequences of the to the implementation of a dual regulated and liberalized system as well new
exposure to spot prices.
Furthermore, the economic crisis
affecting Brazil led to a reduction of  ¢oncessionaires, independent power producers, auto-producers, agents and free
electricity demand that was below
the one distribution companies were ~ consumers and all contractual conditions are traded freely. On the other hand, in
obliged to buy under the contracts
with generation companies.

electricity that obliged authorities to implement tough consumption restrictions.

institutions. In the liberalised market, electricity is traded among production

the regulated market, distribution companies play a key role in estimating the
electricity demand for a period of 3 or 5 years that they have to buy through
regulated auctions where generating companies compete to sell their production.
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As such, generating companies sell a fix amount of electricity to distribution
companies and a variable revenue depending on the operating costs. In case the
producer is unable to deliver the contracted electricity, it has to buy it in the Short-
Term Market being exposed to the Liquidation Differences Price (PDL in the
Portuguese anacronym). Distribution companies may only operate in the

regulated market. Most of the electricity generated is sold in the regulated market.

The economic and political crisis that affected Brazil specially after 2015 turned
out to be very challenging years for distribution companies due to reductions in
the electricity demand. However, as Brazil stabilizes and recovers from its
economic crisis, we believe that the country offers great potential to EDP. On the
other hand, there has to be high doses of caution due to the fragile political
landscape, yet very vulnerable to scandals that may create more challenges to

the economic activity.
Valuation

EDP is present in the generating, distribution and commercialization activities in

Brazil. In 2016, the company took its first steps in the transmission business.

Regarding the generating business, EDP’s installed capacity is focus on
Distribution Activity: . . . L I
y hydropower, with a thermal coal plant in Pecém. This installed capacity is very
Non-Controllable Costs:
-Cost of purchasing electricity to
generation companies;
-Transmission Costs;

dependent on regulation with most of them under PPA frameworks. Tariffs paid for

electricity from hydro plants are fixed by regulatory authorities and indexed to the

-Other Sectorial Costs. annual inflation rate.
Controllable Costs: C
-Personnel and some materials costs: In the distribution segment, EDP has full control of EDP Escelsa and EDP
-Return on Regulatory Assets; . . . .
-Depreciation gnd Argomzations Costs. Bandeirante. This business segment is also deeply regulated and allowed costs

are computed by the regulatory authority for a four-year period, with annual
adjustments. These costs comprise two components: component A are the non-
controllable costs that distribution companies cannot affect and component B that

includes the controllable costs. Since non-controllable costs are recouped through
30.1%

o /

a pass-through process whereas controllable are not, this means that EDP is

immune to the costs it cannot influence and that the company’s earnings in this
operating business will vary accordingly with controllable costs. As such, we
assumed that EDP’s distribution revenues as well as its controllable costs to
86.7% increase at the same rate. In 2016, EDP greatly increased its CAPEX claiming to
prioritize a modernization of its grid. We expect CAPEX to remain at levels higher
than its historical figures due to the existence of projects already under way to
» Generation + Supply  w Transmission Distribution

expand the network as well as the efforts to combat grid losses in line with the

Figure 14: EDP Brasil's EBITDA decomposition in regulatory authority’s target.
2024. Source: Analyst Estimates

EDP took its first steps in the transmission activity in 2016 when it won the right to

build and explore 113 km of network lines. This year the company has expanded
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its portfolio, having won approximately 1150 km of additional network projects.

These projects will require investments of 3 billion Reais and are granted a fixed

revenue to be paid when the project is under full operation that we have assumed

to be indexed to the inflation rate. According to ANEEL, these projects have an

implied rate of return of 13% after taxes so, giving our estimated WACC of 3.5%,

we believe that not only is a good opportunity to EDP to diversify its businesses

but also to reinforce its low-profile risk in the country.

Generation&Supply Brazil

(Million B. Reais) 2017E  2018E 2019E 2020E 2021E 2022E 2023E 2024E
EBIT 1120.43 1225.81 1280.53 1334.79 1391.66 1451.89 1515.30 1581.65
Taxes 38095 416.78 43538  453.83 473.17 493.64 515.20 537.76
Amortizations and Depreciations 213.20 21889 224.85 230.80 236.55 24145  245.77  249.87
CAPEX 558.00 576.72 581.35 575.11 53499 508.71 499.84 486.00
Working Capital -334.96 0.84 -27.83 -15.20 -15.09 -15.69 -16.32 -16.97
Cash Flow to the Firm 59.73 452.05 460.82 521.45 604.97 675.30 729.72 790.79
Discounted Cash Flows 452.05 445.24 486.77 545.64 588.47 614.39 643.29
WACC 3.50% G.Rate 1% T.Value  20929.05
Enterprise Value 24 704.91
Distribution Brazil (Million B. Reais) 2017E 2018E 2019E 2020E 2021E 2022E 2023E 2024E
EBIT 300.33 442.73 432.76 461.06 488.93 518,55 550.06 583.53
Taxes 102.11 150.53 147.14 156.76 166.24 176.31  187.02 198.40
Amortizations and Depreciations 190.26 204.11 211.12 217.88 224.24 230.42 236.35 242.02
CAPEX 536.52 379.45 380.01 376.97 378.81 378.60 378.13 378.51
Working Capital 115.67 -53.50 -10.75 -27.73 -27.67 -28.72 -29.81 -30.95
Cash Flow to the Firm -32.38 63.36 105.98 117.48 140.45 165.34 191.44 217.68
Discounted Cash Flows 63.36 102.39 109.66 126.68 144.08 161.19 177.08
WACC 3.50% G.Rate 1% T.Value 5761.26

6
Enterprise Value 645.71
Transmission Brazil (Million B. Reais) @ 2017E 2018E 2019E 2020E 2021E 2022E 2023E 2024E
EBIT 0.00 0.00 0.00 0.22 0.05 -6.24 -2.98 0.41
Taxes 0.00 0.00 0.00 0.07 0.02 0.00 0.00 0.14
Amortizations and Depreciations 0.00 0.00 0.00 3.35 8.76 87.79 87.79 87.79
CAPEX 28.50 611.88 611.88 611.88 583.38 537.38 0.00 0.00
Working Capital 0.00 0.00 0.00 -2.95 -4.34  -60.19 -2.70 -2.81
Cash Flow to the Firm -28.50 -611.88 -611.88 -611.34 -578.92 516.02 82.11 85.26
Discounted Cash Flows -611.88 -591.19 -570.69 -522.15 449.67 69.14 69.36

WACC 3.50% G. Rate 1%  T.Value 2820.43

Enterprise Value 213.35
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Gas

EDP’s gas operations has seen its contribution to the company’s EBITDA greatly
reduced in 2017 following the sale of its gas distribution units in Portugal

(Portgas) and Spain (Naturgas). The deals were valued at 532 and 2591 million

Company Selling Price Stake (%) EBITDA Multiple| CU'0S: respectively leaving EDP
EDP 2501 100% 165 15.70 only present in the supply
EDP 232 100%4 44 10.86 segment in the gas market. In
Gas Natural 482 59% 136.99 5.95 our opinion, these divestments

UK National Grid 13800 6104 1194 18.95 . .
reduce the low risk-profile of

Enel 1000 100% 58.4 17.12 . _

EON 3200 100% 217.66 14.70 EDP in Iberia and marks the end
Morgan Stanley Infrastructure 2005 100% 1490 13.46 of stable cash flows that
AVERAGE 13.82 regulated companies provide,

however with low growth opportunities. Furthermore, regarding the ratio between
the EBITDA and the selling price of these units, we believe that EDP, when
compared with other similar deals, made a good business regarding the Spanish
business (15.70 vs 13.82 average multiples) and a poorly one in the Portuguese
one (10.86 vs 13.82). However, if we compared the multiple of the deal when

EDP acquire 29.43% Naturgas in 2009, the implied multiple was 9.41%.

EDP Renovéaveis
EDP Renovaveis (EDPR) is a subsidiary of EDP that went public in 2008 with an
IPO price of 8 €. Its main activity is the generation of electricity based primarily

Following the failed attempt to buy all

EDPR’s shares in 2017, EDP saw  from wind-sources and has operations in 11 countries.
nevertheless its control over its

;;%’;ﬁ?afy to rise from 77.5% t0  EppR's EBITDA has been increasing over the years with its share in the group’s
total EBITDA rising to 31.15% in 2016. With an installed capacity of 10.24 TW,
the subsidiary is responsible for most of the additional installed capacity of EDP
and has currently investment-plans worth of 3150 million Euros to allocate
primarily in its North America’s business segment. The company has been taking
advantage of the generous subsidies giving by countries to renewables sources of
energy leading to a highly regulated generation mix that benefits from long-term
PPAs. For that reason, EDPR has enjoyed very predictable cash flows from its

operations.

1 Source: EDP
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Alternative Scenarios

In this section we reflect upon the consequences in EDP’s valuation if some

scenarios occur in the future.

One of these scenarios include the juridical investigation that is current under
way about hypothetical wrongdoings regarding the valuation of the CMEC’s
regime more than 10 years ago. ERSE claim that, due to this possible
misevaluation, EDP may have incorrectly gained 500 million Euros and, for that
reason it should be obliged to deliver back to the Portuguese Electric System
that figure. This would have a short-term impact on the company’s valuation and
despite its ability to absorb that shock, the truth is that EDP’s shares fell almost
4% when the news came to the public, signalling that investors might be worried
with that impact. We give a 10% probability of EDP losing this case giving that it
will be very difficult to prove any possible wrongdoing due to the complexity of
this problem.

Other scenario that we believe is worth analysing is the possible overhaul to the
European Emissions Trading System (ETS) that would push CO: prices

ETS was originally established with significantly up. Although very ambitious, the price of a ton of CO2 has remained
the purpose of reducing European
carbon emissions by annually
reducing the cap of total emissions adopt more efficient and low carbon technologies much harder. However,

that companies (not from all activity . . o ]
sector’s however) may do. European Union has revived this issued, proposing a new reform plan to be

in very low levels making its initial goal of encourage European companies to

implemented between 2020 and 2030. This framework aims to reform the

current ETS by increasing the annual cut in the total

emissions (from 1.74% to 2.2%) of CO2 as well as

eliminating part of the excess of allowances!? that are

A responsible to keep CO: prices low. We believe that if

\ “"'é‘ this reform could be implemented, then carbon prices
- could start to increase in the midst of the 2020’s
decade and reach a price between 20 and 30 Euros.

g™ However, this is a very complex problem. Furthermore,
4 \ ’ 7 - s there is very political resistance to this overhaul,
; ‘ especially in countries largely dependent on high-

carbon companies®3. For these reasons, we attribute a

01172 008 {u¥rdl U 01/ 2008 0/01/2008 JL20K 0012001 10401/201 1040200 10/ /2014 YUL/2015 10/01/2036

Figure 15: Evolution of CO» Prices (€/ton). 20% probability for this reform to see green light.

12 One EU allowance gives a company the right to emit one ton of CO2 or equivalent.
13 |In February 2017, The European Parliament approved a plan to cut carbon allowances, however a final draft has
yet to be publicised and be approved by all EU members.
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Appendix

Financial Statements

(Value in Thousands €) 2017E 2018E 2019E 2020E 2021E
GROSS PROFIT 5074 198.90 5339 551.72 5493 759.21 5709 788.74 5795 010.75
Regulated Generation 567 195.57 337 560.82 323506.48 320 485.29 312 139.95
Liberalized Electricity Activities Iberia 528 090.03 978 760.11 1053 557.67 1057 346.79 1031505.10
EDP Renovdveis 1815 833.80 1961 100.50 2117 988.54 2287 427.63 2470421.84
Regulated Network Portugal 1234137.48 1070582.36 1001 193.39 1008 938.67 904 129.39
Regulated Network Spain 183 331.63 184 146.78 166 469.01 166 469.01 166 469.01
EDP Brasil 745 610.39 807 401.14 831 044.13 869 121.36 910 345.47
OPERATIONAL COSTS 1649 904.78 1701482.26 1771 685.52 1818 693.10 1 858 606.69
Regulated Generation 114 245.99 80 769.39 80 769.39 80 769.39 77 024.55
Liberalized Electricity Activities Iberia 343 852.99 406 081.55 436 124.00 439 250.48 434 918.20
EDP Renovaveis 282 000.00 310 200.00 341 220.00 375 342.00 412 876.20
Regulated Network Portugal 582 240.87 582 240.87 582 240.87 582 240.87 582 240.87
Regulated Network Spain 40 300.00 40 300.00 40 300.00 40 300.00 40 300.00
EDP Brasil 287 264.93 281 890.44 291 031.26 300 790.37 311 246.87
EBITDA 3424294.12 3638 069.46 3722073.70 3891 095.64 3936 404.06
DEPRECIATIONS 1518 699.60 1474 812.50 1471447.79 1513 808.49 1571 012.05
Regulated Generation 102 455.84 60 365.54 59 678.12 59 003.79 55 635.92
Liberalized Electricity Activities Iberia 277 336.22 319 072.60 312 216.56 305 550.01 303 250.71
EDP Renovaveis 602 000.00 650 160.00 702 172.80 758 346.62 819 014.35
Regulated Network Portugal 400 885.80 303 642.83 252 017.74 241 038.42 238 622.75
Regulated Network Spain 34 650.00 35291.67 35823.61 36 294.21 36 509.92
EDP Brasil 101 371.75 106 279.87 109 538.96 113 575.43 117 978.40
EBIT 1905 594.52 2163 256.96 2 250 625.90 2 377 287.15 2 365 392.02
Interest Expenses 710 600.22 656 860.21 582 668.21 539 359.51 496 947.47
Profit before taxes 1194 994.30 1506 396.75 1667 957.69 1837 927.64 1868 444.54
Tax 279 908.95 352 850.17 390 693.32 430506.16 437 654.27
CESE 70 000.00 36 000.00 36 000.00 36 000.00 36 000.00
Net Profit 845 085.35 1117 546.58 1241 264.37 1371421.48 1394 790.28
attributable to
Equity holders 648 289.08 869 467.36 966 578.67 1068 744.48 1087 087.63
Non-controlling interests 196 796.26 248 079.22 274 685.70 302 677.00 307 702.64
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EDP’s Balance Sheet (Values in Thousands €) 2016 2017E 2018E 2019E 2020E 2021E 2022E
ASSETS
Property, plant and equipment, net 24193736 23054674 23054561 23060037 23133964 23192072 23215027
Intangible Assests, net 5128544 4862997 4582426 4305696 4061903 3825358 3601899
Goodwill 3414852 3470584 3521873 3567480 3619861 3671035 3722148
Deferred tax assets, net 182011 124087 51069 0 0 0 0
Debtors and other assets from commercial
activities 2448442 2448442 2448442 2448442 2448442 2448442 2448442
Other debtors and other assets 469269 554314 562179 507505 523317 536829 532457
Inventories 316577 316577 305223 306320 310492 313548 321131
Trade Receivables-Operational 3207613 3207613 3053632 3068514 3125089 3166538 3269377
Current tax assets 494504 494504 477073 478757 485162 489854 501496
Cash and cash equivalents 1521253 1521253 1440914 1448679 1478197 1499823 1553478
Assets held for sale 551802 700555 200000 200000 200000 0 0
Other Assets 1432742 1404003 1442868 1419424 1424759 1422763 1427454
TOTAL ASSETS 43361345 42159602 41140260 40810855 40811187 40566262 40592907
EQUITY
Share capital 3656538 3656538 3656538 3656538 3656538 3656538 3656538
Treasury Stock -63528 -70431 -66645 -65824 -66607 -67377 -66613
Share premium 503923 503923 503923 503923 503923 503923 503923
Reserves and retained earnings 4348793 4302340 4565870 4858835 5182765 5512255 5892317
Consolidated net profit attributable to equity
holders of EDP 960561 648289 869467 966579 1068744 1087088 1253939
Non-controlling Interests 4330085 4389733 4464924 4548180 4639920 4733183 4837312
TOTAL EQUITY 13736372 13430392 13994078 14468231 14985284 15425610 16077416
LIABILITIES
Financial Debt 18026676 16778433 14974804 13976619 13021014 11898082 10829643
Employees benefits 1726845 1841287 1817974 1802400 1797126 1814697 1808049
Deferred tax liabilities, net 0 0 0 29781 118869 209437 310556
Current trade and other payables from
commercial activities 1293133 1262769 1265663 1264710 1271569 1266177 1267030
Trade Payables - Operating 3362421 3362421 3220840 3234524 3286543 3324654 3419211
Current tax liabilities 953264 953264 926433 929026 938884 946107 964026
Liabilities held for sale 75854 63444 207342 59194 59194 59194 0
Other Liabilities 4186780 4467592 4733125 5046371 5332704 5622305 5916976
TOTAL LIABILITIES 29624973 28729210 27146182 26342624 25825903 25140652 24515491
TOTAL EQUITY + LIABILITIES 43361345 42159602 41140260 40810855 40811187 40566262 40592907
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Disclosures and Disclaimers

Report Recommendations

Buy Expected total return (including expected capital gains and expected dividend yield)

of more than 10% over a 12-month period.

Hold Expected total return (including expected capital gains and expected dividend yield)

between 0% and 10% over a 12-month period.

Sell Expected negative total return (including expected capital gains and expected

dividend yield) over a 12-month period.

This report was prepared by [insert student’s name], a Master in Finance’s student of Nova School of

Business & Economics (“Nova SBE”), within the context of the Field Lab — Equity Research.

This report is issued and published exclusively for academic purposes, namely for academic evaluation and
masters graduation purposes, within the context of said Field Lab — Equity Research. It is not to be

construed as an offer or a solicitation of an offer to buy or sell any security or financial instrument.

This report was supervised by a Nova SBE faculty member, acting merely in an academic capacity, who

revised the valuation methodology and the financial model.

Given the exclusive academic purpose of the reports produced by Nova SBE students, it is Nova SBE
understanding that Nova SBE, the author, the present report and its publishing, are excluded from the
persons and activities requiring previous registration from local regulatory authorities. As such, Nova SBE,
its faculty and the author of this report have not sought or obtained registration with or certification as
financial analyst by any local regulator, in any jurisdiction. In Portugal, the author of this report is not
registered with or qualified under COMISSAO DO MERCADO DE VALORES MOBILIARIOS (‘“CMVM”, the
Portuguese Securities Market Authority) as a financial analyst. Rosario André - as the academic supervisor

of the author - is registered as a financial analyst with CMVM. No approval for publication or distribution of

this report was required and/or obtained from any local authority, given the exclusive academic nature of

the report.

The additional disclaimers also apply:

USA: Pursuant to Section 202 (a) (11) of the Investment Advisers Act of 1940, neither Nova SBE nor the
author of this report are to be qualified as an investment adviser and, thus, registration with the Securities

and Exchange Commission (“SEC”, United States of America’s securities market authority) is not
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necessary. Neither the Author nor Nova SBE receive any compensation of any kind for the preparation of

the Reports.

Germany: Pursuant to §34c of the WpHG (Wertpapierhandelsgesetz, i.e., the German Securities Trading
Act), this entity is not required to register with or otherwise notify the Bundesanstalt fir
Finanzdienstleistungsaufsicht (“BaFin”, the German Federal Financial Supervisory Authority). It should be
noted that Nova SBE is a fully-owned state university and there is no relation between the student’s equity

reports and any fund raising programme.

UK: Pursuant to section 22 of the Financial Services and Markets Act 2000 (the “FSMA”), for an activity to
be a regulated activity, it must be carried on “by way of business”. All regulated activities are subject to prior
authorization by the Financial Conduct Authority (“FCA”). However, this Report serves an exclusively
academic purpose and, as such, was not prepared by way of business.The author - a Masters’ student - is
the sole and exclusive responsible for the information, estimates and forecasts contained herein, and for
the opinions expressed, which exclusively reflect his/her own judgment at the date of the report. Nova SBE
and its faculty have no single and formal position in relation to the most appropriate valuation method,

estimates or projections used in the report and may not be held liable by the author’s choice of the latter.

The information contained in this report was compiled by students from public sources believed to be
reliable, but Nova SBE, its faculty, or the students make no representation that it is accurate or complete,
and accept no liability whatsoever for any direct or indirect loss resulting from the use of this report or of its

content.

Students are free to choose the target companies of the reports. Therefore, Nova SBE may start covering
and/or suspend the coverage of any listed company, at any time, without prior notice. The students or Nova
SBE are not responsible for updating this report, and the opinions and recommendations expressed herein

may change without further notice.

The target company or security of this report may be simultaneously covered by more than one student.
Because each student is free to choose the valuation method, and make his/her own assumptions and
estimates, the resulting projections, price target and recommendations may differ widely, even when
referring to the same security. Moreover, changing market conditions and/or changing subjective opinions
may lead to significantly different valuation results. Other students’ opinions, estimates and
recommendations, as well as the advisor and other faculty members’ opinions may be inconsistent with the
views expressed in this report. Any recipient of this report should understand that statements regarding

future prospects and performance are, by nature, subjective, and may be fallible.

This report does not necessarily mention and/or analyze all possible risks arising from the investment in the
target company and/or security, namely the possible exchange rate risk resulting from the security being

denominated in a currency either than the investor’s currency, among many other risks.

The purpose of publishing this report is merely academic and it is not intended for distribution among
private investors. The information and opinions expressed in this report are not intended to be available to

any person other than Portuguese natural or legal persons or persons domiciled in Portugal. While
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preparing this report, students did not have in consideration the specific investment objectives, financial
situation or particular needs of any specific person. Investors should seek financial advice regarding the

appropriateness of investing in any security, namely in the security covered by this report.

The author hereby certifies that the views expressed in this report accurately reflect his/her personal
opinion about the target company and its securities. He/ She has not received or been promised any direct

or indirect compensation for expressing the opinions or recommendation included in this report.

[If applicable, it shall be added: “While preparing the report, the author may have performed an internship
(remunerated or not) in [insert the Company’s name]. This Company may have or have had an interest in
the covered company or security” and/ or “A draft of the reports have been shown to the covered
company’s officials (Investors Relations Officer or other), mainly for the purpose of correcting inaccuracies,

and later modified, prior to its publication.”]

The content of each report have been shown or made public to restricted parties prior to its publication in
Nova SBE’s website or in Bloomberg Professional, for academic purposes such as its distribution among

faculty members for students’ academic evaluation.

Nova SBE is a state-owned university, mainly financed by state subsidies, students’ tuition fees and
companies, through donations, or indirectly by hiring educational programs, among other possibilities. Thus,
Nova SBE may have received compensation from the target company during the last 12 months, related to
its fundraising programs, or indirectly through the sale of educational, consulting or research services.
Nevertheless, no compensation eventually received by Nova SBE is in any way related to or dependent on
the opinions expressed in this report. The Nova School of Business & Economics does not deal for or
otherwise offer any investment or intermediation services to market counterparties, private or intermediate

customers.

This report may not be reproduced, distributed or published, in whole or in part, without the explicit previous
consent of its author, unless when used by Nova SBE for academic purposes only. At any time, Nova SBE
may decide to suspend this report reproduction or distribution without further notice. Neither this document
nor any copy of it may be taken, transmitted or distributed, directly or indirectly, in any country either than
Portugal or to any resident outside this country. The dissemination of this document other than in Portugal

or to Portuguese citizens is therefore prohibited and unlawful.
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