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Suomessa sahkodnjakelu on sdannelty monopoli. Energiamarkkinavirasto
tuottaa ohjeistuksen seka mallin yritysten ansaintamahdollisuuksille.
Karkeasti sanottuna tulomalli on sijoitetun padoman ja paaoman
painotetun kustannuksen tulo. Paaoman painotettu kustannus koostuu
useista parametreista kuten beta ja vieraan pddoman riskipreemio. Naiden
parametrien taso ja maarittamisajankohta perustuvat subjektiivisiin
nakemyksiin, kun objektiivista parametrien maarittAmismenetelmaa tulisi
kayttaa.

Nykyiset beta ja vieraan p&doman riskipreemio perustuvat
energiamarkkinaviraston ja asiantuntijoiden lausuntoihin. Aihealuetta on
tutkittu erittdin vahan, mika johtunee paaasiassa siitd, ettei ole olemassa
listautuneita puhtaita jakeluverkkoyhti6itd. Betan nykytaso on 0.529 ja
vieraan paaoman riskipreemio on 1.0 %.

Tassa pro gradu —tydssa maaritetaan markkinaperusteisesti betan ja
vieraan paaoman riskipreemion nykytaso. Tassa tydssa esiteltdva
maarittdmismalli  perustuu  puhtaasti markkinadataan eikd sen
soveltamisessa kayteta subjektiivisia mielipiteitd. Markkinaehtoisia tietoja
kayttaen betan pitéisi olla tasolla 0.525 ja vieraan paaoman riskipreemion
tasolla 1.34 %. Nama luvut, mikali ne otettaisiin kayttoon, vaikuttaisivat
suoraan ja positiivisesti jakeluverkkoyhtididen sallittuun tuottoon
Suomessa.
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Finnish electrical distribution business is a regulated monopoly. The
Energy Market Authority (EMA) provides guidelines and a model for
revenues. At the general-level, the revenue model is the product of
invested capital and Weighted Average Cost of Capital (WACC). WACC
consists of different parameters such as beta and debt premium. The level
and measurement frequency of these parameters is based on rather
subjective views.

The current beta and debt premium parameters are based on figures
provided by the EMA and expert opinions. There is very little research
from the area due to lack of purely listed electrical distribution companies.
The current beta is 0.529 and debt premium is 1.0 %.

This thesis evaluates the current market based level of beta and debt
premium. The model provided by this thesis is based on publicly available
market data and requires no subjective opinions on the matter. Based on
market data only, the new level for beta should be 0.525 and the debt
premium 1.34 %. These new figures could have, if implemented, direct
positive effects on revenues of Finnish distribution companies.
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Life is not always easy. The value of a person is measured when things
start to go wrong. There are two ways you can welcome all the things that
are coming to your way: with positive feelings or with negative feelings. |
choose to welcome them with positive atmosphere. | am not a perfect

human being and not always successful but | try my best.

I would like to dedicate this thesis to my wife Terhi and daughter Olivia.
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1 INTRODUCTION

1.1 Fortum

Fortum is an electricity multi-utility company focusing on power production,
heat production and distribution, electricity distribution and sales. Fortum’s
four divisions are: Power, Heat, Russia and Electricity Solutions and
Distribution. Figure 1 summarizes the Fortum’s key financial figures for the
years 2009 — 2011.

Change
EUR million 2011 2010 2009 11/10
Sales 6,161 6,296 5435 -2%
Operating profit 2402 1,708 1,782 41%
Operating profit, % of sales 39.0 21.1 32.8 44%
Comparable operating profit 1,802 1833 1,888 -2%
Profit before taxes 2228 1615 1,636 38%
Profit for the period attributable to owners of the parent 1,769 1,500 1,312 36%
Earnings per share, EUR 1.99 1.46 1.48 36%
Net cash from operating activities 1,613 1437 2,264 12%
Shareholders' equity per share, EUR 10.84 9.24 9.04 17%
(apital employed 17,931 16124 15,350 11%
Interest-bearing net debt 7025 6826 5969 3%
Equity to assets ratio, % 44 40 43 10%
Average number of shares, 1,000s 888,367 888,367 888,230 0%

Figure 1. Fortum key financial figures 2009 - 2011

The Power Division consists of Fortum’s power generation, physical
operation and trading as well as expert services for power producers. The
Heat Division consists of Combined Heat and Power (CHP) generation,
district heating and cooling activities and business-to-business heating
solutions. The Russia Division consists of power and heat generation and
sales in Russia. Electricity Solutions and Distribution division is

responsible for Fortum’s electricity sales and distribution activities. It
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consists of two business areas: Distribution and Electricity Sales. (Fortum,
2010)

1.2 Fortum Distribution

Fortum Distribution is a so called distribution system operator (DSO).
Fortum’s Distribution business area (and in its role as a DSO) owns,
operates and develops local and regional networks and supplies safe
electricity with 99,98 % reliability to a total of 1.6 million customers in
Finland, Sweden, and Norway. To maintain and further improve reliability
and quality and to enable more connections of renewable power
production into the grid, Distribution continuously invests in its electricity
network. In 2010, a total of EUR 213 million was invested securing
overhead lines, replacing overhead lines by cables in the ground, installing
remote disconnectors to increase grid automation, and new connections of
wind power parks to the network. The installation of smart meters for all
the customers in Finland started in 2010 and is expected to run until the
end of 2013. (Fortum, 2010)

Distribution business is a regulated monopoly in Finland. This way the
regulator Energy Market Authority (EMA) guarantees that only one set of
electrical lines will be implemented by a single operator to avoid costly
implementations and maintenance. The regulator also sets limits for the
distribution companies to make reasonable profits. EMA sets quality
incentives to foster the development for reliable electricity supply.
Additionally, EMA also sets limits for the distribution companies to make
reasonable returns. Otherwise the prices of electricity distribution could be
changed uncontrollably by the distribution companies and there is a risk

that the customer perspective could be left behind.
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1.3 Regulated Monopoly

EMA sets reasonable return targets for the regulatory period. Effectively
this means that how much profit a distribution company can make in
Finland. The regulation period is nowadays four years in Finland. The
current regulation period is 2012 — 2015. Distribution companies use the
term reasonable return to depict the income they can generate. On a high
level the reasonable return is defined as the product of invested capital
(also known as Regulated Asset Base, RAB) and the Weighted Average
Cost of Capital (WACC). On a yearly basis the reasonable return is
compared to the operating profit modified with regulated quality/efficiency
incentives. If a given company makes over income in a regulation period
that income must be deducted from the reasonable return income during
the next regulation period. This means that a distribution company cannot
overcharge customers for a consecutive two regulation periods.
Furthermore, it should be noted that under income is allowed but again not

for two consecutive regulation periods.

1.4 Motivation and Goals

The regulation model sets the target for the reasonable return income for a
given distribution company. This thesis focuses on two parameters in the
overall model — beta and debt premium. Especially debt premium will be
evaluated in the form of Credit Default Swap (CDS) which is a market
based view on the debt risk or default risk. Beta and CDS information play
a vital role in the WACC calculation for the reasonable return. The study
done by Deloitte (Deloitte, 2010) to measure WACC and other parameters
depicts the full picture as shown in Figure 2.
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Corporate tax
rate

Debt_n = Risk free interest [ ] [ ]
premium

Risk premium

(Debt) (Equity)

Figure 2. High level calculation of WACC

The importance of WACC can be depicted with illustrative figures as
follows. E.g. if the regulated asset base would be 1 000 000 000 € with a
WACC of 5 % the reasonable return would be 50000000 €
(1 000 000 000 € * 0.05) and so an increase in the WACC by 0.2
percentage points from 5.0 % to 5.2 % would yield an reasonable return
income of 52 000 000 €. The annual difference in possibility to make
returns is therefore 2 000 000 €. It should be noted that beta and CDS
parameters play a vital role in the calculation of WACC as will be shown
later on in this thesis.

The goals of this thesis are to:

1. Investigate and propose a correct level of beta for a Finnish
electricity distribution company

2. Investigate and propose a correct level of debt premium for a
Finnish electric distribution company using CDSs

3. Investigate the factors affecting the level of beta and CDS
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4. Use market based approach. l.e. use figures that are provided from
the markets like beta and CDS

5. Not to challenge the current regulation model as such

1.5 Organization of the Thesis

This thesis is organized as follows: First an overview of the theoretical
background is given in section 2. Section 3 presents current research in
the area. In section 4 the data for the empirical part is described and
section 5 focuses on the empirical part of the thesis. Finally, section 6

concludes the thesis with suggestions for further studies.

When feasible a summary subsection will be added in the end of each
major section to gather all findings and main issues presented during the

way. These sections are called “Putting it all Together”.
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2 THEORETICAL BACKGROUND

This section presents the theoretical background for the thesis. The aim is
to provide a basic understanding from the topics covered. First, the
Finnish regulation model for distribution companies is presented to provide
an overview from the current regulation and regulated income. Second,
the theory for beta and CDS is depicted to make a linkage between the
regulation model and the actual goals of this thesis. Finally, a short section
is added to show how the levels of beta and CDS are being measured in

the current regulation model.

2.1 Finnish Regulation Model

The Finnish regulation model for reasonable return is too large to be fully
depicted in this thesis. This section outlines the most important issues and
then focuses more on the beta and external cost of capital issues. Unless
noted otherwise, this whole section is based on the EMA guidelines
(Energy Market Authority, 2011).

The following Figure 3 depicts the regulation model on a high level. The
figure is based on the English material from the regulation model (Energy
Market Authority, 2011c)
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The following subsections will present the calculation logic for both paths

in a more detailed level:

¢ Adjustment of balance sheet and calculation of reasonable return
e Adjustment of profit and loss account and calculation of actual
adjusted profit

2.1.1 Adjustment of Balance Sheet

The calculation of reasonable return starts from replacement value of the
network. The replacement value is calculated as a product of the number
of network components and the unit prices of network components. The
replacement value is then multiplied with the lifetime and average age
data of network components. The purpose of the calculation is to find the
current value of the network and to find out the full value of the network
now taking into account the age of different network components. This

value is called the net present value of electricity network.

After the calculation of net present value of electricity network the other
adjusted capital invested in electricity network operations in the balance

sheet value is calculated. It is calculated by adjusting the:

e Other long term assets
e Inventories

e Trade receivables

and summing them up with the net present value. In brief, this means that
items like financial assets not related to distribution business, goodwill and
items related to expansion of business are excluded from the calculations.
The aim is to include only the items that are necessary for the distribution
of electricity as a business. Similar handling is done for trade receivables
and inventories when they are not related to the distribution business as
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such (usual distribution-related trade receivables are not eliminated).

Figure 4 makes a summary from the changes in assets side in the balance

sheet.
Assels
Unbundled balance sheet Adjusted balance sheet
Fixed assets Fixed assets

FElectricity network in the net

Electricity network -
current value

Goodwill

Investments

Other fixed assets in the balance

Other long-term assets
sheet value

Current assets Current assets
. Inventories in the balance sheet
Inventories
value
Trade receivables Trade receivables in the balance sheet

. . value
Financial assets

Deferred tax liability included in
obligatory provisions

Assets total Sum total of adjusted balance sheet

Figure 4. Adjusted balance sheet assets

Equity is handled as-is, however group contributions will be eliminated
from equity to handle companies which belong to certain consolidated
company equally in comparison to those companies which do not belong
to any consolidated company. Equalization item is used to balance both
sides of the balance sheet (assets vs. equity and liabilities). Liabilities
(debt) are divided into interest bearing debt and interest free debt. Capital
loans are treated as interest bearing debt. The division of appropriations is
made so that the share of deferred tax liability of a DSO subject to

corporation tax, which is included in these items, is transferred to the
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interest-free debt in the adjusted balance sheet and the rest to equity.

Figure 5 depicts the balance sheet liabilities adjustments.

Liabilities
Unbundled balance sheet Adjusted balance sheet
Equity Equity
Equity Egquity in the balance sheet value

EShare of equity in granted group

Capital loans contributions

EShare of equity in depreciation
difference and voluntary provisions
- Received group contributions

Egualisation item of adjusted
balance sheet

Accumulated appropriations

Depreciation difference and
provisions

Obligatory provisions

Obligatory provisions
Dieht Deht
Interast-beanng Interest-beanng

Interest-bearing debt in the

balance sheet value
Capital loans in the balance

sheet value

Interest-bearing debt

- Share of eguity in granted
{unpaid) group contributions

Interast-free Intersst-free

Interest-free debt in the
balance sheet value

Interest-free debt
- Share of equity in granted
(unpaid) group contributions

Obligatory provisions in the
balance sheet value

Deferred tax liability included in
depreciation difference and
valuntary provisions

Liabilities total Sum total of adjusted balance shest

Figure 5. Balance sheet liabilities adjustments
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After the adjusted capital invested in electricity network operations has
been determined, the result will be multiplied by WACC to have the final
reasonable rate of return. The determination of correct level of the WACC

is presented in subsection 2.1.2.

2.1.2 Calculation of Reasonable Rate of Return

The regulation model uses the WACC model to measure the reasonable
return for distribution business. The WACC formula used is depicted in

formula 1 below:

E D

WACCpost—tax = (g * DYE + Cp * (C I DtE (1)
Where
WACCpost-tax = after tax weighted average cost of capital
Ce = cost of equity
Co = cost of debt
t = corporate tax rate

= amount of interest bearing debt

E = amount of equity

The regulation model assumes a fixed debt-to-equity ratio of 30/70
meaning that equity would be 70 % (E in formula 1) and interest bearing
debt would be 30 % (D in formula 1). Corporate tax rate is 24.5 %. Cost of
debt is the risk free rate added with debt risk premium 1.0 %. The
measurement of risk premium for debt is based on different items like
bonds, CDSs, credit ratings etc. as depicted in Deloitte's study (Deloitte,
2010). The cost of equity in formula 1 is based on the Capital Asset
Pricing Model (CAPM) is used. The CAPM equation employed in this

context is as follows:
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Ce =Rs+ B *(Ry—Rs)+LP (2)
Where
Ce = cost of equity
R¢ = risk free interest rate
B = beta
Rm = average return on market
Rm — Rs = market risk premium
LP = liquidity premium

Risk free interest rate will be determined every year. The interest rate for a
Finnish government 10-year bond is used as a proxy for risk-free rate and
the annual checkpoint for the interest rate is the last year's May. To
determine real interest rate a fixed 1.0 % inflation reduction is made. Asset
beta (also known as debt-free or unlevered beta) is assumed to be
industry wide 0.4. In the CAP model the value for beta is 0.529 which is
the equity beta corresponding to the capital structure of the case
company. Market risk premium is expected to be 5 %. Liquidity premium is

assumed to be 0.5 %.

2.1.3 Adjustment of Profit and Loss Account and Calculation of
Actual Adjusted Profit

The calculation starts from a distribution company’s operating profit or loss
(Earnings Before Interest and Tax, EBIT). The EBIT is adjusted by

returning some accounting items:

e Change in connection charge accrual
e Paid network rent

e Planned depreciation on goodwill
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The operating profit is adjusted for the net change in connection charges.
Connection charge is a fee which is collected when a customer is
connected to the distribution network (e.g. new house). In case the
distribution company has rented a network to some party and receives
rent (cash inflow) the rent has to be deducted from the reasonable return
since it was already added to EBIT. Vice versa, if the rent is paid out (cash
outflow) then that rent is added to the reasonable return (it was already
excluded from EBIT). Depreciations from goodwill are added to the
operating profit.

Investment incentive is used to motivate the distribution company to invest

and develop the electricity network in general. It consists of two elements:

e Straight-line depreciation calculated from the electricity network
replacement value

e Planned depreciation on the electricity network

The EMA states that: “The purpose of the straight-line depreciation
calculated from the replacement value is to safeguard a sufficient level of
income for the DSO in order to make replacement investments. The
Energy Market Authority monitors and reports on an annual basis the
relation of straight-line depreciations calculated on the replacement value
and replacement investments made in the third regulatory period. If the
DSO does not make enough replacement investments, this will create a
so-called replacement investment deficit from the difference of the imputed

straight-line depreciation and the replacement investments made.”

The quality incentive is used to motivate the distribution company to
improve the quality of electricity supply in general. It is also used to
minimize any possible disadvantages (Keskeytyksesta aiheutunut haitta,
KAH in Finnish and Interruption caused harm, ICH in English) for the

customers e.g. interruption of electricity distribution in case of storms etc.



22

The quality incentive works so that a benchmark/reference level is
calculated from a company's own historical performance (KAH/ICH
reference level) and if the company is doing better than the historical
reference level, then the adjusted result will be decreased and thus, the

company can make more profit.

Efficiency incentive is used to motive general efficiency improvements.
E.g. the general costs (operational costs) and the ground cabling
percentage are used. Ground cabling here means the length of cables that
are dug into the earth to prevent interruptions in the distribution of
electricity. The benchmarking is done between efficient frontier of all
companies (reasonable efficiency costs) and the company whose actual
adjusted income is being calculated (realized efficiency costs). This item
makes sure that efficient operational costs will be used when calculating
the adjusted actual results. Otherwise a given company could increase its
cost base (e.g. personnel or information technology costs) and thus

increase prices with no limits.

Innovation incentive is used to motivate research and development for
future smart electricity networks and to other new innovative distribution
networks. Reasonable hourly measurement costs are used to have some
compensation from the major initiative in Finland to change 80 — 100 %
below 63 ampere (A) meters to hourly metering and distance reading. The
compensation is 5 € for each delivery site. Delivery site is a place where
electricity is being measured and eventually consumed e.g. in an

apartment.

Final modifications concern the hedging of financial assets. Hedging costs
are related to market-priced loans’ hedging costs (which are related to
distribution business). Financial asset costs are related to the securing
enough assets to run the business. This can be due to difference in cash

outflow and inflow. Finally the deferred taxes are deducted.
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2.1.4 Deficit or Surplus

After reasonable rate of return and actual adjusted profit have been
calculated, on a yearly basis, a comparison is done. If the reasonable
return is more than the actual adjusted result then deficit is being
generated (and vice versa). To overcome the situation the distribution
company can make a price increase for its distribution network products.
Many companies aim to reach the cumulative four-year reasonable return
in the final year of the regulation period. The aim of this model in overall is
to prevent overpricing in a monopoly business. It should be noted that not
all the distribution companies in Finland charge the maximum possible

price from their customers.

2.2 Beta

This thesis uses Sharpe’s (Sharpe, 1964) work as the main reference
when discussing the theoretical background of beta. This subsection is
fully based on Shape’s work.

Sharpe states that:

“In equilibrium, capital asset prices have adjusted so that the investor, if he
follows rational procedures (primarily diversification), is able to attain any
desired point along a capital market line. He may obtain a higher expected
rate of return on his holdings only by incurring additional risk. In effect, the
market presents him with two prices: the price of time, or the pure interest
rate (shown by the intersection of the line with the horizontal axis) and the
price of risk, the additional expected return per unit of risk borne (the

reciprocal of the slope of the line).”

Sharpe’s intersection, horizontal axis etc. can be seen in Figure 4.
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Risk
Capital Market Line

~ ~ / Expected Rate of Return

Pure Interest Rate

Figure 6. Risk, return and capital market line

When talking of pure interest rate Sharpe refers to a riskless asset whose
volatility of expected return is zero. In other words, Sharpe assumes that
riskless asset produces steady returns despite economic conditions and
all investors are able to lend and borrow with this rate on equal terms.
Sharpe mentions that the slope of capital market line is the predicted
response of one asset and combination of assets i.e. beta coefficient.

Nowadays beta is widely known as shown in formula 3 (Ross et al., 2005):

Cov(Rj,Rpp)
o2(Rm)

B = ©)

Where
Cov(Ri,Rw) = covariance between the return on asset i and

the return on market portfolio

o%(Rw) = variance of the market portfolio
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2.3 Credit Default Swap

The birth of Credit Default Swaps is usually credited to a team of J.P.
Morgan'’s personnel in the famous “team-building” weekend 1994 in Boca
Raton (Wall Street Journal, 2011) (Tett, 2009). No clear first time
published article seems to be available and thus, the theoretical
framework employed in this thesis is based on the work of Standard and
Poor’'s Servigny and Renault (Servigny and Renault, 2004). The valuation

and concepts part is based on the work of Hull (2002).

CDSs are probably the simplest type of credit derivatives. It can be seen
as insurance against the default of an obligor/underlying asset (Figure 7).
The protection buyer pays a regular fee (as a percentage of nominal value
of the contract) against the promise of a fixed amount paid by the

protection seller in case of default on the underlying asset.

Payment in default

Protection Buyer Protection Seller

\ 4

Regular % fee

Underlying
Asset

Figure 7. Credit default swap

CDSs are standardized and often liquid contracts. They can be marked to
market, and their price reflects very closely the market’s view on the

probability of default of the underlying obligor. When one can observe a
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CDS price, one can infer immediately the market assessment of the

default probability of the issuer on underlying debt contract.

To understand the valuation of a CDS few key concepts are needed. CDS
provides an insurance against the risk of default for a particular company.
This company is known as reference entity. The default of the reference
entity is a credit event. The buyer of the insurance has the right to sell a
particular bond for its par value in case of default / credit event. The bond
is known as reference obligation and the total par value of the bond is the
swap’s notional principal. The buyer makes periodic payments to the seller
until the bond expires or the credit event happens. Bonds can be settled in
cash or with physical delivery (only cash delivery is examined in this
thesis). Some days after the credit event, mid-market price Z, is
determined by the calculation agent. After that the cash settlement occurs

and the amount is (100 - Z) % from the notional principal. (Hull, 2002)

Hull (2002) provides a few formulas to value the CDS:

1. Formula 4: Is the value of the credit default swap to the buyer which
is the present value of the expected payoff minus the present value
of the payments made by the buyer.

2. Formula 5: CDS spread s, which is the payment per year as a

percent of the notional principal, for a newly issued CDS

Yicq[1 =R — A(t)RIpv(t;) —w Xiq[ult;) + e(t)]p; + wru(T) (4)

g = i [1-R—A(t)R]p;v(t;)
Y ut)+et)]p+mu(T)

(5)

Where

T = life of credit default swap in years
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Pi = risk neutral probability of default at time i

R = expected recovery rate on the reference
obligation in a risk-neutral world

u(t) = present value of payments at the rate of $1 per
year on payment dates between time zero and
time t

e(t) = present value of a payment at time t equal to t —
t* dollars, where t* is the payment date
immediately preceding time t (both in years)

v(t) = present value of $1 received at time t

w = payments per year made by credit default swap
buyer per dollar

S = value of w that causes the credit default swap to
have a value of zero

T = the risk-neutral probability of no credit event
during the life of the swap

A(t) = accrued interest on the reference obligation at
time t as a percent face value. (Hull, 2002)

2.4 Beta and CDS in the Current Regulation Model

The values and for the WACC calculation are based on subjective expert
statements. However it should be noted that there are some differences in
precision and argumentation between variables. E.g. risk premium for debt
range from 0.6 — 1.0 % and the model makes an assumption of 1.0 %.
Moreover, in the measurement of [ it is mentioned that a basic
assumption is that B represents the whole industry. In addition, some
parameters are adjusted on yearly basis, e.g. inflation correction,
reasonable return, ICH and repurchase values, and others between
regulatory periods or when expert consultation is done, e.g. beta and risk

premium for debt. The current regulation WACC parameters can be found
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from EMA web pages (EMA, 2012). For 2012, the debt-free beta is 0.4
and the leveraged beta is 0.529. The risk premium for debt is 1.0 %.

The measurement of different model parameters suffers from the following

facts:

1. Itis hard to measure e.g. beta when there is a lack of purely distribution
companies which are listed in stock markets.

2. There are no clear rules to measure some of the parameters like the
range 0.6 — 1.0 % proposed by Deloitte (Deloitte, 2010) for risk premium
for debt.

In a perfect world there should be a possibility to calculate the parameters
transparently, simply and correctly based on certain data and not by using
different viewpoints. In addition to the previous points, all parameters
should be measured with the same interval (yearly vs. regulatory period
shifts) and not by using different intervals. The following sections try to

answer to these challenges.
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3 CURRENT RESEARCH AND INDUSTRY
DEVELOPMENT

3.1 Beta Decomposition

The current research (after the change of the millennium) on the beta is
quite thin. The majority of research was done in the previous century.
However for the purposes of this thesis there is a need to find out if and
how the beta factor is composed. This can be used later to find out similar

beta companies e.g.

Ross et al. (2005) listed the determinants of beta as follows:

®  Cyclicality of revenues
®  Operating leverage

o Financial leverage

The cyclicality of revenues can play a significant role in some industries.
However for the distribution companies in Finland, it is rather insignificant
due to regulation model which guarantees revenues based on invested
capital. Operating leverage has been defined as the price per unit sold —
variable cost per unit. The definition is exactly the same done by
Rubinstein (1973). Ross et al. (2005) provide yet another definition of
operating leverage based on EBIT and sales in formula 6:

Change in EBIT Sales
. * 6)

Operating leverage = -
EBIT Change in sales

Ross et al. (2005) define the financial leverage as follows:
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Debt
Debt+Equity

Equity

Debt+Equity * ﬂEquity (7)

IBAsset = * IBDebt

Hamada (1972) proposed the following decomposition of beta, as depicted

in formula 8.
COV((X—I)t(l—T)t—pt+AGt’RMt)
B = (8)
82(Rmt)
Where
Xt = earnings before taxes, interest and preferred
dividends
le = interest and other fixed charges
T: = corporation income tax
Pt = dividends paid
AG; = change in capitalized growth
Rt = return on the market portfolio
Sst1 = market value of the common stock at the

beginning of the period

Other studies like Duett et al. (1996) have focused on demand beta where
the demand of companies’ products plays a role. For electrical distribution
company in Finland this plays no role due to the current regulation model.
This can be seen, for example, from the annual report of Fortum’s
Electricity Solutions and Distribution for 2011 (Fortum 2011). Even when
going through some financial turmoil in Europe, the sales (almost +25 %)
and EBIT have grown from 2009 to 2011. There is a small drop in the
overall electricity transferred but this plays no role since the pricing can be

adjusted based on invested capital.
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3.2 Current Finnish Regulation Model Research

The current Finnish regulation model has been commented during the way
by expert statements. The most important statements and research

usually referred to are:

1. FIM (Finnish investment services company) statement to EMA
25.5.2004 (FIM, 2004)

2. Deloitte study from WACC parameters (Deloitte, 2010)

3. Kallunki and Sahlstrom statement 2010 (Kallunki and Sahlstrém,
2010)

4. Kallunki statement 2011 (Kallunki, 2011)

FIM Statement from 2004 was originally asked by the EMA to make a
research that what is the correct level of risk and thus the correct level of
return based on the given capital structure. The study is rather thorough
and gives a good background from the starting point for the regulation
development in the early regulation periods. In the statement the following
beta formulas are used (and also are referred to in later studies): debt-free
asset beta and equity beta. They are defined as follows in formulas 9 and
10.

Ba = m(f—i)*g) 9)
Br = Pax(1+(A—1)x2) (10)
Where
Ba = asset beta, debt free beta
Be = equity beta, corresponding to the capital

structure (debt ratio)

t = corporate tax rate
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D = net debt

E = market value of equity

The FIM statement mentions the challenge that the measurement of beta
is very difficult for electricity companies since there is only one purely
distribution company listed, Red Electrica de Espana, nowadays a
Transmission System Operator (TSO) (Red Electrica, 2012). Usually listed
companies are multi-utilities which have both power production and heat
production, and also distribution units. For the calculation of beta, a mix of
North-American and European companies, have been chosen.
Furthermore, the study recommends that an average from medians to be
used as the beta for electricity distribution companies even though the
material consists of gas, multi-utility and electricity distribution companies.
As for the cost of debt, the study has evaluated 27 companies from North-
America and Europe. The debt premium median for the sample
companies is 39 basis points over a risk free interest swap. The study
mentions that when considering the size of a company, fame and other
different factors affecting the pricing of debt, 60 basis points (0.6 %) is the
recommendation. (FIM, 2004)

EMA has asked Deloitte to study the reasonable return and the
parameters affecting it in 2010. Mainly this concerns the parameters
affecting the WACC. In the study for risk premium for the debt multiple
sources have been used: Kallunki and Sahlstrom statements from 2010
(Kallunki and Sahlstrom, 2010), Germany 10-year bonds, A credit ratings,
BBB credit ratings and CDS index. Results range from 0.85 % to over 1.5
%. The study concludes that a suitable range would be 0.6 — 1.0 %. In the
evaluation of beta, Deloitte has used FIM 2004 and Price Waterhouse
Coopers’ 2004 (PWC, 2004) reference companies. Estimates of debt-free
betas range from European companies’ average of 0.46 to North-

American companies’ average of 0.4. However, the study concludes that
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companies have also other businesses than pure distribution of electricity
which is lower-risk business than other areas and thus, proposes to keep
the current level of 0.3. (Deloitte, 2010)

In their statement in 2010, Kallunki and Sahlstrom have used purely
European companies in the evaluation of risk premium for debt. They have
studied the bonds that they found for the reference companies. They
conclude that the risk premium should be 0.7 % and that the risk free rate
should be based on Finnish government 10-year bonds. When looking at
the figures purely they have recommended a rate of 0.62 %. (Kallunki and
Sahlstrom, 2010)

One year later Kallunki (2011) has re-evaluated the EMA model for the
regulation of electric distribution business. Kallunki mentions that the debt
free beta of 0.3 is correct level still to be used. The only comment is given
that no notable changes in the business environment are seen in contrast
to year 2004 which would affect the beta. As for debt risk premium
Kallunki proposes that it should be updated on yearly basis. Furthermore,
bonds should be preferred over the CDS in the measurement. Kallunki
proposes that the risk premium should be increased to 80 basis points.
(Kallunki, 2011)

In their argumentation memo EMA has concluded the following: EMA uses
the findings from the Deloitte 2010 study for North-American companies’
debt-free beta and sets the level to 0.4. For the risk premium of debt level
of 1.0 % is used. (EMA, 2011b)
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3.3 European Converging Industry

This subsection provides the reader a high-level understanding from an
overall industry development of the electricity distribution business in
Europe. The focus will be put on major initiatives in the European area and
also in the Nordic area. The subsection works as a reference for further
data analysis and for decisions on which geographical areas should be

considered when using reference companies.

The Council of European Energy Regulators (CEER) works as an EU and
international level representative for Europe's national regulators of
electricity and gas. It should be noted that CEER does not have any direct
power over the national regulators. CEER is a non-profit organization
which tries to facilitate the creation of a single, competitive, efficient and
sustainable EU internal energy market that works in the public interest.
(CEER, 2012)

In January 2012 CEER published guidelines of good practice for supplier
switching and billing. The supplier switching is the process where the user
of electricity (usually private consumer, home etc.) changes the electricity
seller (the electricity distributor remains the same). The document lists 13
recommendations of good practice. To name a few recommendations, the
customer should always contact energy supplier as the first point of
contact, combined billing to be provided by the supplier should be
mandatory and there should be a regulated framework for meter value
management. In practice the meter value management means
standardized data format for information exchange, timetables for
distributing the meter values (e.g. yesterday’s energy consumption to the
end customers through the web) and a minimum set of information from
the meter. (CEER, 2012b)

Similar efforts are ongoing in the Nordic area. Nordic Energy Regulators
(NordREG) is the co-operation organization for the Nordic regulatory
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authorities. NordREG promotes the legal and institutional frameworks for
better working Nordic and European electricity markets. NordREG’s
initiative Common Nordic Retail Markets aims to harmonize customer
service roles and responsibilities, distribution companies meter
measurements, billing and different key processes like supplier switching.
(NordREG, 2012)

It is assumed that the harmonization of processes and Information
Technology (IT) systems will continue as planned. This will mean that
more common solutions shall be developed and the processes will operate
more similarly between different countries. This will also have the effect
that operational cost structures will become more and more convergent.
For multi-utility companies the effects will be focused on energy supplier
and distribution areas. The actual power production and selling is rather
unaffected by at least the mentioned initiatives. The development of
harmonized operational models should be acknowledged in the regulatory
frameworks. The prime comparison area should always be European
companies when feasible and if not feasible then North-American
companies could be added. Nordic area does not provide enough listed
companies for comparison purposes, and as long as there is European
Union (EUV), it is natural to use that area as much as possible since the
harmonization is expected to continue even further after these initial steps.
It should be noted that even though EU would be disassembled there is a
need to serve customers similarly between countries and it is also rational
to use similar IT systems and processes to reduce costs and errors in the
operations.
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4 DATA

The data used in this thesis is retrieved from Thomson One Banker (TOB)
and Datastream. CDS information is downloaded from Datastream and all
other information unless otherwise mentioned is from Thomson One

Banker. Statistical analysis was executed with Minitab statistical software.

4.1 Databases

TOB is a comprehensive financial statement database. It provides
information from companies all around the world. This thesis uses mainly
static accounting information from TOB e.g. beta, sales, EBIT etc. Beta
values are downloaded from TOB and they are calculated in TOB as

follows:

“A measure of the sensitivity of a stock’s price to the movement of an
index (S&P 500). In Thomson Financial, the Beta factor is the slope of a
straight line fitted to 156 observations of weekly relative price changes.
These observations are equal to the ratio of the weekly percent price
change in a particular stock to the weekly percent change of the S&P 500
(Note not all countries use the S&P 500 as their benchmark. Please see

the chart below for more information).”

Also important information is the Standard Industrial Classification (SIC)
codes. Following Table 1 lists the SIC codes used. For example Fortum

Oyj has a primary SIC code 49101.
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Table 1. TOB SIC codes

49 Electric, gas and Sanitary Services
490 Electric, gas and Sanitary Services
4900 Electric, gas and Sanitary Services

491 Electric Services

4910 Electric Services
4911 Electric Services
492 Gas Production and Distribution
4920 Gas Production and Distribution
4922 Natural gas transmission
4923 Gas transmission and distribution
4924 Natural gas distribution
4925 Gas production and/or distribution
493 Combination utility services
4930 Combination utility services
4931 Electric and other services combined
4932 Gas and other services combined
4939 Combination utilities, nec

Datastream is an application that is used to connect to Thomson Reuters
databases. It provides global financial data, static data, time series data

and lots of other possibilities to download economic information.

4.2 Minitab

Minitab is a statistical software package used in Fortum process
measurement and development. Minitab provides wide range of
functionalities e.g. regression analysis, multivariate analysis (includes
factor analysis, cluster analysis etc.) and statistical process control. This
thesis uses regression analysis, cluster analysis and scatter plots. In
cluster analysis (hierarchical distance based) Minitab uses similarity level
in percentages to measure how similar the units inside the cluster are. In
the beginning of the analysis similarity level is 100 since all units form their

own cluster.
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4.3 Current Regulation Parameters Review - Beta

Thomson One Banker’'s average beta for companies operating in primary
SIC code 4911, region Europe (Europe & Africa Non-U.S. and Europe &
Africa Emerging Market Non-U.S.) is 0.721 (73 companies). The current
equity beta value for a Finnish distribution company is 0.529. To further
analyze the beta different scatter plots against beta were drawn. These
scatter plots can be seen from Figure 8. It should be noted that beta

values larger than five and less than minus five were removed from the
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Figure 8. Beta scatter plots (SIC code 49**)

Figure depicts beta in y-axis against: x-axis values of EBIT, sales, total
assets, total debt, earnings before interest, tax, depreciations and
amortizations (EBITDA) and free cash flow (from top left to bottom right).
Industry code used from Thomson is 49** which includes, electric services
(production and distribution), gas (production and distribution) and
combined utilities. The behavior is consistent with the observation that
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close to zero values in x-axis yield the largest spread in beta. It should be

noted that very few actual zero values can be found from data for the

previously described x-axis variables. Large debt, sales, EBIT or total

assets does not seem to have that large impact on the beta. Actually the

data suggest a half triangle or L-shaped behavior between the variables

(see Figure 9). The only exception can be seen in the beta vs. free cash

flow figure where the full triangle can be seen.
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Figure 9. Beta vs. variables behavior

The following conclusions can be drawn:

1.

Large value in “the other variable” against the beta does not make
beta significantly higher or lower.

The conclusion above means that the value of beta is explained by
other factors.

There are significantly more positive beta values than negative beta

values.
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4. Zero value in “the other variable” most likely means positive beta
rather than negative beta (connected to the conclusion 3).

5. Most of the beta values fall to range of 0 - 2.5.

Appendix 1 provides similar pictures from electric services industry and for
gas production and distribution. What is noteworthy is that the graphs look
very similar. The betas of gas industry are less frequently negative but the
levels of beta seem to be very similar. This can be confirmed by
comparing the betas of electric services (SIC code 4911) for which the
average beta is 0.647 (median 0.5) with those of gas industry for which the
average beta is 0.605 (median 0.475). Fortum’s beta is currently 0.7, asset
beta is 0.396 and 70% equity 30 % debt beta is 0.49. It should be noted
that previously only one company focusing on purely distribution business
could be found which is also listed. This company is Red Electrica
Corporacion SA (nowadays TSO) and its beta values are: equity beta
0.84, asset beta 0.254 and 70% equity 30 % debt beta is 0.588. The
following Table 2 depicts the average betas for different market areas

where the primary SIC code is 4911.

Table 2. Primary SIC code 4911 Betas

ALL Americas Americas | Americas | Americas | Asia Asia Europe & Europe

Emerging | Non-U.S. | North Pacific Pacific  Africa &

Market North America Emerging Non- Emerging Africa

Non-U.S. | America Market U.S. Market Non-
Non-U.S. Non-U.S. U.S.

Beta

Asset | 0.351 | 0.576 0.288 -0.019 0.299 0.545 0.573 0.604 0.33
Beta
70 % | 0.453 | 0.728 0.328 0.407 0.394 0.632 0.573 0.643 0.386
Equity

30 %
Debt
Beta
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As for the equity betas the range is quite narrow ranging from 0.138 to
1.04. On an average, the beta values are quite moderate. Debt-free and
70/30 capital structures do not change the setting in any way. The
European companies’ beta is 0.546. Asset beta is quite low at 0.33 level
and 70/30 capital structures is also quite low being 0.386. It should be
noted that the 2012 EMA levels are 0.4 for the debt-free beta and 0.529
for the equity beta. A quick look at Fortum’s annual figures will be done for

later discussion purposes in Table 3.

Table 3. Fortum key figures

2011 2010 2009
Fortum sales 6161 M€ 6296 M€ 5435 M€
Fortum EBIT 2402 M€ 1708 M€ 1782 M€
Distribution sales 973 M€ 963 M€ 800 M€
Distribution EBIT 295 M€ 307 M€ 262 M€
(comparable)

Figure 10 depicts the differences between different utility industries (beta
values less than minus five and larger than five were removed from the
picture). In the y-axis beta is shown and x-axis shows the running id or
number for the observations (i.e. roughly 50 gas observations was found
and over 200 electric services observations). Blue dots show the beta
values for primary SIC codes 4911 Electric Services, red boxes show
values for gas distribution SIC code 4924, green triangles show the betas
for the whole gas sector SIC code 492X and finally x shows beta values
for the combination utilities SIC code 493X.
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Figure 10. Beta in different primary SIC codes

The following conclusions can immediately be drawn:

Gas sector beta values show less variation than electric services
Gas sector beta values of less than zero are rare

Negative beta values of less than -0.5 seem like outliers

P wDbdp PR

Positive beta values of over 2-3 seem like outliers

Also a regression analysis was tried to find out any factors affecting the
beta. The purpose of this analysis was to test whether or not there are
variables that could be used in estimation of beta. Regression variables
used were: capital expenditures, cash, cost of goods sold, EBIT, sales,
total assets, total capital, total debt, cost of goods sold to sales and equity
percentage from total capital. The results are bad: 0.0 % adjusted R?
(Appendix 3). Then again the nature of beta can be difficult to explain with

plain accounting figures for a single moment in time.
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After the regression analysis a cluster analysis was executed. The aim for
the cluster analysis was to find out set of companies that could be used
together with Fortum or together with Red Electrica Corporacion SA which
was closest to the only pure distribution company listed (FIM, 2004). The
intention would be to find set of similar companies and use their beta
values as an approximation for a distribution company beta. This set of
similar companies could then also be used when evaluating the risk
premium for the debt. First cluster analysis is tried with nearly all the
variables that were used in the data extraction phase from the Thomson
One Banker (Appendix 4). Fortum is first joined in to a massive cluster of
269 observations and Red Electrica is joined into a cluster of two
observations the other one being Enegas SA from Spain (same country as
the Red Electrica). In the next join they are both joined in to a large cluster
of 201 observations. The clusters as such are too big to be analyzed
separately and better option would be to use industry averages or
medians. Second clustering was now done with a smaller subset of

variables (see Appendix 5).

e Earnings Before Interest And Taxes

e Beta

e Current Ratio

¢ Quick Ratio

e Return On Assets

e EPS (Earnings Per Share)

e Equity percent from total capital

e Debt percent from total capital

e EBIT to Sales

e CAPEX (Capital Expenditures) to EBIT

The variables were chosen to represent the earnings power (EBIT)
absolute level, in relation to sales (EBIT to Sales percentage), against
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assets (Return On Assets) and earnings per share (EPS). Beta is
included, as well as measures for the liquidity level of a company (Current
ratio, Quick Ratio). Equity and Debt Pct total capital are chosen to
represent the capital structures. Capex to EBIT shows how much capital
expenditures are being generated against the earnings power (EBIT). Now
some different behavior is observed. The Red Electrica is joined to
clusters including 5, 13 and 30 observations before joining to a massive
cluster of 301 observations. Fortum is joined to clusters including 10, 11,
16 and 30 observations before joining to a massive cluster of 364
observations (the same cluster where Red Electrica is). Figure 11 depicts
the clustering results for Fortum. The yellow line represents a new cluster
being joined with the existing cluster (from top to bottom). This means that
all the companies between two yellow lines will be added to the already
existing cluster of companies (upper part).

Quote  tf.Entity Name ws.Count ws.Prima ws.Region ws.Beta ws.Earni ws.Curre ws.Quick ws.Retur ws.EPS[C ws.Equit Debt pct
Symbol ry Code ry ngs nt Ratio[CP nOn PA] y Pct total
SiCCode Before Ratio[CP A] Assets[C Total capital

Interest A] PA] Capital[C

And PA]

Taxes[CP EBITto  Capexto

- - - - - ~|a] - - - - - - ~|sales [~|EBIT [+

ACS-MC  ACS Actividades Construccion Y ESP 1611 Europe & Afric: 0,98 3193,96 0,99 0,63 5,05 4,21 20,94 79,06 0,081392 0,941868
AEP-N American Electric Power Comp USA ‘a911 Americas Nortl 0,32 3202 0,63 0,39 4,85 3,25 439,29 50,71 0,192824 0,906309
FUM1V-Hi Fortum OYJ FIN "a911 Europe & Afric: 0,7 3260,93 1,14 0,83 8,98 2,58 56,64 43,36 0,20857 0,511544
NEE-N Nextera Energy Inc USA fa911 Americas Nortl 0,43 3313 0,73 0,5 4,57 4,59 41,8 58,2 0,271599 1,215515
OMV-VI  OMV AG AUT 2911 Europe & Afric: 0,79 3172,15 1,21 0,71 4,6 4,39 57,35 42,65 0,072307 1,007642
TRP-T  Transcanada Corp. CAN "a922 Americas Non- 0,31 32123 0,62 0,41 4,36 2,14 42,13 57,87 0,349226 1,000915
ANTO-LN Antofagasta PLC GBR 021 Europe & Afric: 2,25  3037,91 4,36 4,3 10,83 1,21 64,24 35,76 0,10971 0,211929
CSNA3-BR Companhia Siderurgica Nacioni BRA '3312 Americas Emer 1,33 3034,23 3,38 2,78 13,65 0 23,76 76,24 0,2664 0,7775%4
D-N Dominion Resources Inc UsA ’4911 Americas Nortt 0,32 3027 0,78 0,41 4,44 2,45 39,4 60,6 0,258549 1,206475
EDP-LB  EDP Energias De Portugal SA  PRT "as11 Europe & Africi 0,98 28927 0,94 0,85 4,1 0,4 29,26 70,74 0,152838 1,037114
EPD-N  Enterprise Products Partners Li USA "a922 Americas Nortt 0,66 27886 0,82 0,63 7,68 2,38 46,15 53,85 0,086931 1,386897
HSE-T  Husky Energy Inc CAN 1311 Americas Non- 1,2 3388,09 1,61 0,99 8,08 2,36 87,81 12,19 0,205444 1,391303
KCHOL-IS KocHolding AS TUR 2925 Europe & Africi 1,27 2710,72 0.8 0,66 275 0,44 40,85 59,15 0,026413 0,390782
PPL-N  PPL Corp. USA "a911 Americas Nortl 0,15 3080 1,22 0,58 5,49 2,71 37,22 62,78 0,331998 0,804854
PEG-N Public Service Enterprise Groug USA ’4931 Americas Nortl 0,26 2854 1,32 0,76 6,06 2,96 57,91 42,09 0,191664 0,729853
5012-TO  Tonengeneral Sekiyu KK 1PN 2911 Asia Pacific No 0,42 284939 1,34 0,84 13,23 3,06 99,32 0,68 0,004601 0,056184
BHI-N Baker Hughes Inc UsA 3533 Americas Nortl 1,59 2568 2,8 1,69 7,89 3,97 79,49 20,51 0,12409%9 0,958333
CNA-LN  Centrica PLC GBR "a939 Europe & Afric: 0,55 2098,04 0,98 0,91 2,49 0,14 60,42 39,58 0,033517 0,566667
CMIG4-BR CIA Energetica De Minas Gerais BRA fa911 Americas Emer 0,33 2502,32 0,7 0,7 10,02 o 46,55 53,45 0,058442 0,198016
ED-N Consolidated Edison Inc USA "a931 Americas Nortl 0,15 2245 1,22 0,91 3,99 3,57 52,47 47,53 0,152033 0,876169
ENB-T  Enbridge Inc CAN "a923 Americas Non- 0,18 2004,37 0,88 0,68 4,42 1,3 31,27 68,73 0,129677 1,232731
ETR-N  Entergy Corp. USA "a911 Americas Nortl 0,38 2082,96 0,73 0,45 4,15 7,55 46,37 53,63 0,301144 1,597563
EOG-N  EOG Resources Inc USA 1311 Americas Nortl 1,36 2103,16 1,29 1,01 5,29 4,1 71,62 28,38 0,774552 3,304936
FE-N Firstenergy Corp. USA 1911 Americas Nortl 0,34 2381 0,63 0,46 3,61 2,21 45,77 54,23 0,140116 0,956741
SAHOL-IS Haci Omer Sabanci Holding  TUR "s021 Europe & Africi 0,91 2354,42 0,6 0,58 1,99 0,49 39,98 60,02 0,061316 0,30901
BN4-5G  Keppel Corporation Limited  SGP 3731 Asia Pacific No 1,48 2279,23 1,42 0,67 8,51 0,8 48,43 51,57 0,086861 0,296337
PCG-N PG &E Corp. USA "a931 Americas Nortl 0,28 1998 0,84 0,61 2,82 2,1 50,17 49,83 0,269992 2,021021
SRE-N Sempra Energy USA ‘932 Americas Nortl 0.4 2177 0,56 042 5,24 5,62 48,23 51,77 0,284229 1,306385
TLM-T  Talisman Energy Inc CAN 1311 Americas Non- 1,63 2562,95 0,65 0,6 3,58 0,74 67,45 32,55 0,634123 1,962976
WM-N Waste Management Inc UsA ‘2953 Americas Nortl 0,71 1997 0,78 0,66 5,68 2,04 39,12 60,88 0,098968 0,662994

Figure 11. Clustering results Fortum
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Average beta for Fortum’s 1% cluster is 0.588 and for all the companies
listed the average beta is 0.755 (data shown in Figure 11). When only SIC
codes 4911, 4931, 4932, 4939 and European and American companies
are included the average beta is 0.4 and when further reducing the group
to include only European companies the average beta is 0.743 which is
very close to Fortum’s beta 0.7. The final list of European companies

includes only:

e Fortum OYJ
e EDP Energias De Portugal SA
e Centrica PLC

For American companies the average beta value is 0.303. Figure 12

shows a similar data for Red Electrica.

Quote  tLEntity Name dilnstr TR.T ws.Cou wiPrima wsRegion wsBeta ws.Carni ws.Curre we.Quick ws.Retur wi.EPS[C we.Equity  Debt pet
Symiol ument KOA ntry L nEs nt Ratio[CP nOn PA] Pet Total total capital
Type  ctive Code  SiCCode Betore  Ratio]CP A Assets[C CapitallcPA

Interest A} PA] 1

And

Taxes[CF

= = = = 2 z 2 =IA] = - z b A = = EBITto Sales ~ Capex to E0IT =

135-HK  Kunlun Energy Company Limited EQ True HEG 1311 Asla Pacific 061 106559 L1z 12 8 0.1 568 053124772 L63026117
9532-TO  Osaka Gas Company Limited EQ True JPN ‘1925 Asla Pacific 011 102804 L63 1,18 0.25 ALAT 0064700209 0290204661
REE-MC  Red Dlectrica Corporacion SA EQ True ESP ‘4939 Europe & Al 084 108911 022 02 444 69,76 0569506326 L111439616
9531-TO  Tokyo Gas Company Limited EQ True JPN KT Asla Pacific 021 10009 L57 0,93 022 40,92 0,070721144 1462353284
VER-VI  Verbund AG EQ True AUT 4911 Europe & Al 07 104968 Lag 13 1 5129 0146164776 0698717704
ANA-MC  Acciona SA EQ True ESP 1811 Europe & Al 095 HMLE6 Lo7 0,76 441 5735 004777637 135391755
ACOX-T  Atco Uimited EQ True CAN 4924 Americas N 043 103312 LE2 14 5,55 7662 0,161562288 LI7167028
CM5-N  CMS Energy Corp. EQ True UsA 4931 Americas N« 0,32 1016 11 0,48 L58 67,37 0,135671435 0668110216
9508-TO  Kyushu Electric Power Company Inc EQ True JPN KT Asla Pacific 019 993,52 0.52 .M .73 765 0164021273 2,960171914
N21-5G  Noble Growp Limited EQ True HEG 5052 Asla Pacific 159 966,18 L7 1,05 0.07 5737 0008452486 0707518268
WEC-N  Wiseansin Enargy Carp. -1 True USA 4931 Amaricas Ne 0322 250 1,08 0,43 2,04 53,96  0,S51B1883 0874526316
FLRN  Fluor Corp. EQ True Ush BT Americas e L6 101742 1538 0,51 34 14,50 0014363306 0,333379941
KINV'B-5K Invastment AR Kinnevik -] True SWE 2653 Furope & Al 088 1013,23 a5 0,3 345 777 000113084 0,1140314%
AGK-AU  AGL Enargy Limited EQ True aUS 4535 Asia Pacific 016 87756 11 0,66 1,37 4,29 0,079703159 0,64769037
Ut Canadian Utilities Limited QL True CAN 4325 Americas Ny 63 8897 147 1,31 3,58 643 O43MTTS6 1448119675
CPLEE-BR Companhia Paranaense De Energla Copal  EQ True BRA 4311 Americas Er 043 924,95 18 1,74 o 16,39 0,105696303 0,47680013
ENG-MC  Enagas SA QL True £50 4323 Furope & Al 076 801,85 1,00 1 155 64,07 0521454686  0,394191557
FOT-N  FGT Corp. QL True USA 4523 Americas Ny 09 888,12 21 k] 319 41,29 OS1RMETIT 1434306107
6505-TW Formosa Petrochemical Corp. -] True TWN 1811 Asla Pacific 082 904,38 2,51 1,31 0,08 3848 000487687  0,141771513
GALP-LR  Galp Energla Sgos -] True PRT 1811 Furope & Al 134 893,37 0,54 0,38 0,68 47,15 O07IBARIE 1, TTRSGH0S
3800-HK  GCL-Poly Energy Holdings Limited -] True HEG 4311 Asla Pacific 135 901,59 1,08 0,81 0,04 53,50 06703937 2,790032054
HOLM'B-5 Holmen AR QL True SWE 2621 Furope & Al 049 806,09 1,02 0,47 6,57 14,15 009776389 0,330074806
Ni-N Nisource Inc QL True UsA 4831 Americas Ny 045 8167 0,63 0,34 1,08 5541  0,188903879 1,36107415
NU-N  Northeast Utilities QL True UsA 4811 Americas Ny 043 821,89 a7 0,33 218 54,70 0341103396 1310065834
ORK-05  Orkla ASA QL True NOR 3484 Furope & Al 057 864,62 2,24 1,53 0,32 A8 O0MTIEHI 0513062154
BGAS-IK Perusahaan Gas Negara Terbuka -] True DN 4524 Asla Pacific 058 8704 55 51 0,03 39,50 0035065936  0,086383644
BXD-N  Ploneer Natural Resources Company QL True UsA 1311 Americas Ny L5 819,92 146 1,05 6,838 33,9 L013R56347  2,75555513%
[ Bower Assats Holdings Limitad -] True HEG 4311 Asla Pacific 013 813,70 218 1,68 0,55 /A5 0,435 0,391507679
US6-56  Sembeorp Industries Limited -] True 568 3731 Asla Pacific 148 899,08 141 1,08 0,35 43,08 0,11623%14  0,90007767%
3HE The Hong kong And China Gas Company Limi ECQL True HEG 4325 Asla Pacific 046 80657 143 1.2 0,09 BHL OI0AEFESI 0,707

Figure 12. Clustering results Red Electrica

Average beta for Red Electrica’s 1% cluster is 0.494 and for all the

companies listed in Figure 12 it is 0.724. When only SIC codes 4911,
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4931, 4939 and European and American companies are used the average
beta is 0.503 and when further reducing the group to include only
European companies the average beta is 0.77 which is quite close to Red

Electrica’s beta 0.84. The final list of European companies includes only:

e Red Electrica Corporacion SA
e Verbund AG

For American companies the average beta value is 0.49 and it includes
only one company which is Northeast Utilities. Finally, it should be noted
that similarity levels jump in both analysis when moving from four clusters
to three clusters. In both analysis the final three clusters consist of one
massive cluster and two one-company clusters. Furthermore, it should be
noted that in Fortum’s case the similarity level for 364 companies is 99.69
and when only one single cluster remains with 391 companies the
similarity level drops to 77. In Red Electrica case the first massive cluster
with 301 companies has similarity level 99.92 and it is joined also to the
cluster of 364 companies with similarity level of 99.69. The total number of

companies used was 391.

4.4 Current Regulation Parameters Review - CDS

First, full 10 year CDS information was downloaded from the Datastream.
The whole data includes 448 companies CDS information. The data is

from September 2012 and can be seen from Figure 13:
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Figure 13. 10 year CDS

The data includes values over 1000 to a maximum of 25 000. The average
values for all the data when excluding values of over 1000 is 224. When
using the whole data available the average is 335. The following Figure 14
depicts the monthly average values for all the 448 companies starting from
December 2007 (it should be noted that there is no data for all the

companies).
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Figure 14. 10 year average CDS
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Figure shows that averages have been steadily rising until the beginning
of 2009 and after that they have dropped to almost 2007 level in the end of
2009. Following years have shown steady increase and now the level has
settled to around 330 (224 if excluding values over 1000). It should be
noted that the median from all the data is 163.18.

Second, the Datastream provides the following CDS monthly information
for similar group of companies that Deloitte has used (Deloitte, 2010). The
only mismatch is that information for companies EDF and Veolioa is
missing. Following company information is available from October 2009
until August 2012: Vattenfall, United Utilities PLC, Union Fenosa, Technip,
RWE AG, Repsol YPF, National Grid PLC, Iberdrola, GDF Suez, Gas
Natural SDG, Fortum OYJ, Enel SPA, Endesa, Enbw Enge BA-Wuertt AG,
EDP - Energias de Portugal, Edison SPA, E On AG and Centrica PLC.
The CDS information is 10-year spread and the average monthly values is

depicted in Figure 15.
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Figure 15. Deloitte reference companies’ 10-year average CDS



49

From the figure it can be seen that the CDS levels have been rising
heavily due to financial crisis and the following European debt crisis. The
August 2012 level is 226. The current level for debt risk premium is 1.0 in
Finland. It should be noted that the median for August 2012 is 134.18

when using Deloitte reference companies.

4.5 Putting It All Together

In the light of these findings the CDS figures provided by the EMA seem to
be too small. The findings here are not subjective in any way and are
based on the current market data available. Now the study faces a
dilemma — should we treat Finnish distribution company as an equivalent
in European average or not? If not, then what to do since there are not
enough plain distribution companies listed for the purposes of peer-group
analysis? Should we find a similar group of companies to whom to
compare? And if yes, how many there should be and which variables to
use in clustering e.g.? Or should the focus be put bluntly on industry

averages including or excluding gas companies?
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5 EMPIRICAL FINDINGS

This section focuses on analysis, findings and conclusions from the data.
The section is organized as follows: first, the beta is discussed, second,
the debt risk premium will be debated on and finally, the effects of new
levels of beta and debt risk premiums will be shown with a slightly

hypothetical example.

5.1 Beta Discussion

The current equity beta level for a Finnish distribution company is 0.529. In
this work the author has tried multiple methods to find an objective level
for the beta. The main problem is that no purely distribution oriented
companies exist which are also listed. None of the Finnish distribution
companies are listed (who focus 100 % on the distribution business).
Furthermore, due to its nature the beta can also be affected by other
factors than purely those that are related to the company whose beta is
being measured. The following methods were used to find a single beta

number:

e Industry averages from multiple areas
¢ Regression analysis to find factors effecting the beta

e Cluster analysis to find comparable companies

As for beta the Thomson One Banker average for companies operating in
primary SIC code 4911, region Europe (Europe & Africa Non-U.S. and
Europe & Africa Emerging Market Non-U.S.) is 0.721. It should be noted
that no African companies existed in the data. For North American
companies the average beta value is 0.632. The debt-free betas and
70/30 capital structure betas are: 0.467 and 0.5145 for European data and
0.299 and 0.394 for North American data. The 70/30 capital structure beta
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for the European companies (0.5145) offers quite close estimation to the
figures reported by the EMA (0.529). The benefits of the industry average
are that it is fast to calculate and it captures all the companies operating in
the business. The major shortcoming is that it does not describe the risks
a single company faces. However, this is probably not the essence of the
beta set by the EMA. It should be noted that the beta values for North
American companies are clearly at lower level than their European
counterparts. Based on the converging European industry and differences
in beta levels in general this thesis suggests that North American
companies should not be used when calculating the beta. Furthermore, it
should be noted that the harmonized development (as briefly discussed in
subsection 3.3) stresses small distribution companies more than the larger
ones (e.g. the changes to IT systems). In the light of this finding for the
Finnish industry the betas should probably be larger due to very
fragmented and small scale distribution companies of compared to those
reported by the Thomson One Banker. For now, it is assumed that a good
level of beta is 0.5145 - 0.529 or larger.

The regression analysis provided no results at all. This is basically no
surprise since static data does not capture the changes in variables and
their effects on beta. Nevertheless the method was tried but no good
results were available. A better method would be to use time series data
from multiple years and try to find a suitable regression function based on
that. The problem with this method would then be: what is the reasonable
adjusted R? value that will be accepted and what about the variables?
There is no easy answer and so the method as such is not recommended.
In addition, it can be a bit hard to find sustainable (from year to year)
variables to support the method and as such it can be a too demanding to
EMA to set up and sustain multiple regulatory periods. For now, it is still
assumed that a good level of beta is 0.5145 - 0.529 or larger.

Finally as comparison the beta for the Red Electrica was investigated and
they are: 0.84 beta, 0.588 70/30 capital structure beta and 0.254 debt free
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beta. Fortum Oyj's same beta values are (respectively): 0.7, 0.49 and
0.396. The Fortum Oyj is not a good reference company due to its
different business areas (power generation, Russia, Heat etc.).
Furthermore Fortum’s EBIT has been on a very good stable level (see
Table 3) but the stock as such has taken a hit. This brings a question
about the rationale for the beta: why is the stock plummeting when there
are no signals from deteriorating capabilities to make money? The answer
is of course the current European debt crisis and its feared side effects.
This brings us to the question: is the current model suitable to support long
term distribution business when the business as such requires heavy
investments to the grid and a rather stable income flow would be actually
the preferred way to operate the business? This question will be discussed
later on. In 2010 Red Electrica company turned into TSO (Red Electrica,
2012) and so actually there seems to be no purely listed distribution
companies at the moment. However the effect of TSO business is rather
small at the moment in figures (change from 2010) so Red Electrica
seems to offer the best comparison grounds still. One could argue that for
a TSO who is responsible to guarantee electricity for a given country, its
revenues and operational capabilities should be almost unaffected due to
any financial crisis or other crisis. Thus, its beta should also be at lower
level than e.g. for a distribution company. As the final step in the data
analysis, a clustering method was used to find a set of reference
companies to be used in the calculation of the beta. The results can be
seen from Figures 11 and 12. As for the Red Electrica the first cluster is
formed out of five companies. Two of those companies are Japanese and
one is from Hong Kong. The only one from Europe is Austrian company
Verbund AG. The average beta for the whole cluster is 0.494 but the
average beta for two companies, Red Electrica and Verbund AG, is 0.77.
Second, third and fourth cluster bring a lot of companies outside the
Europe. The average beta for the whole cluster 4 (30 companies) is 0.724.
When only European companies are included (see Figure 16) the average
beta is 0.854.
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Quote  tf.Entity Name ds.Instr TE.T ws.Cou ws.Prima ws.Region ws.Beta
Symbol ument KOA ntry ry
Type  ctive Code SICCode

v - v [+ v v ki -
REE-MC  Red Electrica Corporacion SA B True BSP 4933 Europe & Africanh 0,84
YER-VI  Verbund AG EQ True AUT 1911 Europe & Africa b 0,7
ANA-MC Acciona 54 EQ True 559 1611 Europe & Africa b 0,35
KINY'B-SK Investment AB Kinnevik B B0 True SWE 2653 Europe & Africa 0,88
ENG-MC  Enagas SA B True BSP 4923 Europe & Africah 0,76
GALP-LB  Galp Energia Sgps EQ True PRT 2911 Europe & Africa E 124
HOLM'B-3 Holmen AB ) True SWE 2621 Europe & Africah 0,49
ORK-05  Orkla ASA EQ  True NOR 4 Europe & Africa b 0,57

Figure 16. Red Electrica cluster 4 European companies

However, when the list is further reduced to only companies whose
primary SIC code is 491X or 493X (gas and other business removed i.e.
only electricity remains) only two companies remain in the list which are
again the Red Electrica and Verbund AG (average beta 0.77). So it seems
that using the clustering method Red Electrica’'s only comparable company
is the Verbund AG before it is joined into a massive cluster of a few
hundred companies. In the light of these findings, the beta reported by the
EMA, seems to be little low. Based on these findings the beta values could
be on a level of 0.72-0.85. The EMA guidelines for WACC (Energy Market
Authority, 2011), mention that in the calculation of beta the whole industry
as such should be examined. When comparing the whole data that was
available and using only the SIC codes 4911, 4931, 4932, 4939 and
removing beta less than minus five and over five, the average beta is
0.657 (equity beta). The median value for the companies is 0.525. When
including also gas companies the median value is 0.51. The 70/30 capital
structure beta is 0.46. The problem of using average values is that a lot of
other businesses like gas and water are involved. Actually, there is no SIC
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code only for distribution business available. So the study returns to the

main questions:

1. Should we use industry averages or medians as EMA proposes?
2. Could comparable companies be found?

3. What is the correct level of beta?

If industry averages would be used, then the beta should be increased
from 0.529 to 0.657. When using the medians the EMA proposed value of
0.529 is very close to the data which provides a value of 0.525 (or 0.51
including gas companies). If reference companies should be used then the
beta should be even higher 0.72 - 0.85 (based on the study executed). As
for the comparable companies the challenge is that massive clusters are
formed and there are no good reference companies available based on
the variables chosen. This leads to the conclusion that it seems that a
better approach would be to use industry averages. There is no single
number available due to difficulties with correct SIC codes and
unavailability of listed pure distribution companies. This study concludes
that the correct level of beta should be somewhere around 0.51 — 0.85 and

probably the best value is offered by the median value of 0.525.

5.2 Debt Risk Premium Discussion

Subsection 4.4 provides CDS information from all available companies
and reference companies used in earlier studies. Surprisingly, if removing
values over 1000 and calculating average values the average is extremely
close to the average values provided by the reference companies 224 vs.
226. One could argue that the set of reference companies represents the
situation in the world quite well. When using the whole available data there
are a lot of different companies which have nothing to do with electricity in
general. However, when using all companies a rising trend can be seen

and if the trend seems to be universal then it should also affect on



55

electricity businesses at least to some extent. When analyzing the set of
reference companies they are very close to the average data. So in this
point of time the data suggest that the CDS level should be around 224-
226 (average being 225). This can of course be a pure coincidence but it
IS very interesting one. This thesis suggests that the CDS levels should
also be measured once a year and set for the coming year as market-
based. At the moment it seems that the set of reference companies are an
excellent benchmark for the correct levels though this can change on a
yearly basis. A similar range could be proposed as was done earlier with
the beta. After this the authorities could set the levels more easily. The
problem in debt premium is that the CDS information cannot easily be
connected to other information like industry classifications. So the
reference group formed by Deloitte seems to offer the best “industry
reference”. In case median values are used the correct level for Deloitte
reference companies is 134.18 and for all data available the level is
roughly 163. If using industry averages, the correct level should be around
225, while using the median values the correct level should be around 134
- 163. Median values seem to offer the best grounds due to the fact that
average values weigh the extreme values more heavily. This thesis
proposes that the debt premium should be at least 134 basis points, i.e.
1.34 %.

5.3 Putting It All Together

This thesis has investigated correct levels for a Finnish distribution
company beta and debt premium. The current beta and debt premium
used by the EMA are 0.529 and 1.0. When using these in the calculation
of WACC and using a hypothetical capital invested of 1 000 000 000 € the
reasonable return is 45 774 800 €. If using the figures proposed by this
thesis for beta and debt premium 0.525 and 1.34 respectively and using
the same capital invested, the reasonable return is 46 404 900 €. The

difference with the two figures is 630 100 € on a yearly basis. This
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analysis shows that small changes in WACC parameters have a large
impact on the money that a distribution company can make. This thesis
has used purely market-based figures available from TOB and
Datastream. Market-based figures leave no room for subjective opinions
or feelings. The model should be transparent and it should be possible for
every distribution company to see what are the exact WACC parameters
and how they are calculated or estimated. However it is recognized that
political challenges are related to this issue. One possible solution is to set
a maximum and minimum level for the WACC if over/under pricing is not

wanted.

Additional models that set the parameters even for the smallest of
distribution companies could be developed. One could try to calculate how
the size, EBIT and other factors affect the beta and CDS levels. The
problems with these models would be that if regression analysis is used
what should be the agreed statistical significance level and the wanted
adjusted R? level. In addition, the amount of parameters and what should
be the correct parameters would probably be in constant debate.

After the difficulties in the estimation of beta a question rises whether there
could be a simple model which doesn't require subjective views and which
would be very straightforward to calculate? The general model by the EMA
as such is quite good. The model encourages to effective operations and
the returns are based on the invested capital. Another alternative would be
to use a fixed level of WACC e.g. around 6 - 7 % and the only adjustment
that would be done would in that case be inflation that could be measured
on a yearly basis based on European figures. This model would be
extremely simple and very fast to calculate. It would also be very
transparent and easily understandable. It should be noted that all other
incentives should be left as they are in the current model. The

investigation and the effects of this model are left for further study.



57

6 CONCLUSIONS

The electrical distribution business is a monopoly in Finland due to current
legislation and regulation. EMA guarantees regulated revenues for a
distribution companies operating in Finland. The basis for revenues is
basically in the invested capital which is multiplied by the WACC. This
thesis aims to measure correct level for two WACC parameters: beta and

debt premium. The goals of this thesis were as follows:

1. To investigate and propose a correct level of beta for a Finnish
electrical distribution company

2. To investigate and propose a correct level of debt premium for a
Finnish electrical distribution company using CDSs

3. To investigate the factors affecting the level of beta and CDSs

4. To use market-based approach, i.e. use figures that are provided
from the markets like beta and CDS

5. Not to challenge the current regulation model as such

The measurement of beta and debt premium is quite challenging since
there are no purely distribution companies listed. The studies face
difficulties in selecting reference companies or using the whole market
data. This thesis uses as much market data as possible. As for the correct
levels of beta and debt premium this thesis proposes 0.525 and 134 basis
points (1.34 %) respectively. As for the factors affecting beta and debt
premium, no good results were found. To answer this question better,

more work on a longer time periods is suggested.

Based on the results a hypothetical distribution company with a
1 000 000 000 € invested capital could earn roughly 630 100 € more on an
annual basis than with the current regulation parameters. For a smaller
distribution company with invested capital 10 000 000 € the difference is
less than 10 000 €. The difference isn’t actually that notable. This thesis

also suggests that solid transparent rules for retrieving the values for
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different parameters should be set and the evaluation of parameters
should happen annually. To overcome over/under pricing maximum/
minimum limits could be set. Otherwise the efforts are more or less based

on subjective opinions and not on the real market data available.
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APPENDIX 1: Beta comparisons electric services vs. gas production and

distribution

4911 Electric Services
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APPENDIX 2: Regression variables all included and results

The regression equation is

ws.Beta =- 0,000000 + 0,000000 ws.Employees[CPA] - 0,000000 ws.Alpha
+ 0,000000 ws.PERatio Current
+0,000000 ws.Price To Book Ratio Current
- 0,000000 ws.Capital Expenditures CFStmit[ - 0,000000 ws.Cash[CPA]
+ (0,000000 ws.Cost Of Goods Sold[CPA]
- 0,000000 ws.Earnings Before Interest And
+ 0,000000 ws.Gross Income[CPA] + 0,000000 ws.Income Taxes[CPA]
+ (0,000000 ws.Net Income[CPA] - 0,000000 ws.Sales[CPA]
+0,000000 ws.Total Assets[CPA] + 0,000000 ws.Total Capital[CPA]
- 0,000000 ws.Total Debt[CPA]
- 0,000000 ws.Cost Of Goods Sold To Sales|[
- 0,000000 ws.Current Ratio[CPA] + 0,000000 ws.Quick Ratio[CPA]
+ (0,000000 ws.Return On Assets[CPA] + 0,000000 ws.Tax Rate[CPA]
- 0,000000 ws.Book Value Per Share[CPA]
+0,000000 ws.Earnings Before Int Taxes An +0,000000 ws.EPS[CPA]
- 0,000000 ws.Cost Of Capital[CPA] +0,000000 ws.Cost Of Debt
+0,000000 ws.Cost Of Equity + 0,000000 ws.Economic Value Added[CPA]
- 0,000000 ws.Free Cash Flow[CPA] +0,000000 ws.Pretax ROA
- 0,000000 ws.Pretax ROE + 0,000000 ws.Fretax ROI
+0,000000 ws.Wtd Avg Cost Of Capital[CPA]
- 0,000000 ws.Witd Cost Of Debt[CPA]
- 0,000000 ws.Wid Cost Of Equity[CPA]
+0,000000 ws.Equity Pct Total Capital[CPA - 0,000000 Debt free beta
+ 1,43 FIXED 30,70 + 0,000000 EBIT to Sales - 0,000000 Capex to EBIT

S=0 R-5q=100,0% R-Sq(ad])=100,0%
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APPENDIX 3: Smaller subset regression analysis

The regression equation is

ws.Beta = 0,475 + 0,000028 ws.Capital Expenditures CFStmt[
+0,000079 ws.Cash[CPA] +0,000018 ws.Cost Of Goods Sold[CPA]
+0,000026 ws.Earnings Before Interest And - 0,000024 ws.Sales[CPA]
+0,000004 ws.Total Assets[CPA] + 0,000008 ws.Total Capital[CPA]
- 0,000028 ws.Total Debt[CPA] +0,0120 ws.Cost Of Goods Sold To Sales|
- 01,0101 ws.Equity Pct Total Capital[CPA

Predictor Coef SECoef T P

Constant 04730 04877 0,97 0,331

ws.Capital Expenditures CFStmt[ 0,0000285 0,0001137 0,25 0,802
ws.Cash[CPA] 0.0000793 0,0001103 0,72 0,473

ws.Cost Of Goods Sold[CPA] 000001794 0,00008460 0,28 0,781
ws.Earnings Before Interest And 0,0000265 0,0001094 0,24 0,809

ws.Sales[CPA] -0,00002426 0,00006607 -0,37 0,714

ws.Total Assets[CPA] 0,00000352 0,00001572 0,22 0,823
ws.Total Capital[CPA] 0,00000841 0,00002334 0,36 0,719
ws.Total Debt[CPA] -0,00002772 0,00003940 -0,70 0,482

ws.Cost Of Goods Sold To Sales[  0,011997 0,008030 1,99 0,047
ws.Equity Pct Total Capital[CPA -0,010107 0,006005 -1,68 0,093

$=2,21391 R-Sq=1,8% R-Sq(ad])=0,0%



APPENDIX 4: Cluster analysis all variables

ws.Employees

ws.Beta

ws.Alpha
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ws.Sales
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ws.Tax Rate

ws.Book Value Per Share

ws.Earnings Before Interest Taxes And Depreciations

ws.EPS

ws.Cost Of Capital
ws.Cost Of Debt

ws.Cost Of Equity
ws.Economic Value Added
ws.Free Cash Flow
ws.Pretax ROA

ws.Pretax ROE

ws.Pretax ROI

ws.Wtd Avg Cost Of Capital
ws.Wtd Cost Of Debt
ws.Wtd Cost Of Equity
ws.Equity Pct Total Capital
Debt pct total capital
Debt free beta

FIXED 30/70

EBIT to Sales

Capex to EBIT
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APPENDIX 5: Cluster analysis smaller subset of variables

ws.Earnings Before Interest And Taxes
ws.Beta

ws.Current Ratio

ws.Quick Ratio

ws.Return On Assets

ws.EPS

ws.Equity Pct Total Capital

Debt pct total capital

EBIT to Sales

Capex to EBIT
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