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1. Research background and justification of topic

The dissertation examines a special slice of state regulation, the price regulation. I have been
involved in this topic both in theory and in practice for ten years. Although I were primarily
involved in the topic in the field of energy, I several times performed similar tasks in tele-
communication sector that were in relation with administrative price regulation.

Primarily, I am a university teacher and a statistician-economist, even though I worked
for the Hungarian Energy Office (Magyar Energia Hivatal) for four years, where among oth-
ers | had the responsibility to provide for the theoretical founding for price regulation and to
assist in solving the occurring methodological problems. I have regularly provided assistance
to the Hungarian Energy Office and the National Communications Authority (Nemzeti
Hirkozlési Hat6sag) in theoretical issues of price regulation.

These practical works raised such problems, the solution of which required researches
and the thorough knowledge of literature. The abovementioned are the basis of my disserta-
tion, which deploys several practical cases in addition to theoretical explanations. The disser-
tation is the summary of my researches made so far in this field, which may be significant
from the viewpoint of economic history in addition to its practical benefits.

Certainly, I have not always conducted the relevant researches alone. At the Hungarian
Energy Office, as the head of Economic Department, I cooperated with the colleagues of the
department, and had a close professional relationship with the Price Department. At the uni-
versity, we founded the Regional Energy Research Centre (Regiondlis Energiagazdasagi Ku-
taté Kozpont), which delivered important theoretical and practical projects in the last five
years. It is not necessary to list the studies and analyses written in the framework of the re-
search centre (as much as 25 researches in the last years) since these can be found on the
homepage at www.rekk.eu.






2. Methods

In the dissertation, I essentially used descriptive, statistical, econometric, economic and politi-
cal economic analysis methods. The nature of the topic requires a multifarious approach.

Descriptions on market structure (electricity and gas) are based on researches performed
together with colleagues. All of the calculations are from own source, and even the methodol-
ogy of the regression method of temperature adjustment is an own development, although
now it is already used by several companies for preparing schedules'.

I played an active role in the elaboration of the Hungarian price regulation both in the
field of energy and telecommunications. Although I do not go into details with regard to tele-
communications, I introduce the sector’s price cap regulation because of its theoretical par-
ticularity on the one hand, and the methodology elaborated by myself, on the other hand.

The first chapter describes the market structure of electricity sector, which is followed
by the history of price regulation in recent years. The analysis of each period contains the
thorough examination of a certain problem that I regarded as important in the given period,
since the issues being in crossfire of debates changed rapidly even during this short period of
time. This chapter gives also an overview of the price cap regulation in telecommunications.

The following chapter is of theoretical nature. Although this is not a regular order, I be-
lieve that after learning practical problems it is more clear to understand the given theoretical
argumentation reacting on practical problems and reflecting to contradictions. The theoretical
section also contains a historical description and a summary of microeconomic nature. This
section contains a few own statistic calculations, however, these are purely to illustrate the
given theoretical problem.

References to legal provisions, the description of the market structure of gas market (for
being very similar to electricity I have not placed it into the main part of the text, still, inter-
ested readers can learn the differences and the background of regulation) and the brief intro-
duction of WACC and CAPM models can be found in the appendix. The two models are used
in the course of regulation, and their inclusion in the appendix is necessary being a theoretical
background and a starting point to the bargain expounded in the dissertation.

' Schedule in electricity sector is a forecast for the following day in quarter hourly breakdown. Any deviation

from the schedule is sanctioned.
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3. Results and findings of the dissertation

In the following, I highlight the results I consider own research results.

1. Regression methodology of examination of temperature, temperature adjust-
ment and scheduling on a regression basis.

2. Significant contribution to the practical methodology of price cap regulation
both in the field of energy and telecommunications.

3. Periodisation of price regulation.

4. Original formulation of the content of price regulation including an interpreta-
tion in the case of liberalisation, which is totally different from the mainstream
interpretation.

5. Formulation of the recent content of price regulation and its linking with the
previous periods.

6. Interpretation of Ramsey-pricing, original examination of peak period pricing
with an aim to reveal contradictions.

Exposition:

The dissertation essentially explains a few theoretical and practical aspects of price
regulation. The topic of the dissertation is not price regulation in general. It presents the
price regulation models of public utility undertakings providing universal services through
the samples of energy and telecommunications sectors in particular.

Economic theory and practice have most contra dictionary views on price regulation.

e There is a debate whether prices should be regulated in any way at all or the regula-
tory role of market is the most appropriate of all the solutions.

® Once prices are regulated, on what basis and with what technique to regulate them.

e Although it may be more important than the previous question, it is still raised more
seldom: what is the cause behind the necessity that prices have to be regulated,
and how the applied methodology should adjust to it.

Legally, only those sectors may apply administrative price regulation that are specified
in the Price Act of 1991. The Act indicates two levels to differentiate. One is state regulation
of prices (electricity, gas, railway, given postal services, given parts of telecommunication)
and the other is price setting by local governments (water, sewage, waste, chimney-sweeping,
district heat, funeral services). In sectors not listed by the Price Act, administrative prices
cannot be applied. Potential market abuses, collusions and cartels fall under the competence
of the Hungarian Competition Authority (Gazdasagi Versenyhivatal), which may (and does)
conduct inspections on the given fields.

The dissertation primarily seeks to answer the question, why to regulate or not regulate
prices and what is the economic content of regulation, respectively. In addition to the theo-
retical questions of regulation, a few practical problems and their statistical aspects are ad-
dressed in details, as well.

Two positions are analysed from theoretical point of view and based on historical ex-
perience:

= The first says that regulation is a force. The state is forced by the price increas-

ing effect of natural monopolies in the interest of the protection of customers
and improve social welfare,
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= The other considers regulation a bargaining process, which may end in a consensus
like in a game theory model, which may result in an equilibrium under given condi-
tions.

With regard to the regulation of electricity, I included the description of the process of
market opening since the history of price regulation in the various sectors has a strong rela-
tionship with introducing market. EU directives ordered a full market opening until 1 July
2007, and in fact, there is a significant progress made in the process. Therefore, in the case of
electricity market, I present the transitory market model then the process of price regulation. I
do not go into details with regard to gas market and telecommunications (however, the de-
scription of gas market can be found in the appendix), I only draw the attention to the differ-
ences.

It worth paying attention to the historic periods of price regulation playing an important
role both in the theoretical and the practical explanations. Identifying historic periods is par-
ticularly important in Hungary, where the various sectors were suddenly faced price regula-
tion after 1990 therefore solutions relevant only in certain periods were mixed and imple-
mented at the same time, and often deteriorated each others’ effect. I defined the following
periods of price regulation (own typology):

Period 0: Period before itemised price regulation, when the key problem is monop-
oly, which is in strong relation with price control. Typically, it lasted from Mill — refus-
ing Smith — until the Great Depression. Main orientation is anti-trust acts.

Period 1: Period of New Deal and the welfare state. This is the period (golden age) of
direct price regulation, when a new role of the state evolves. Regulations are typically
conducted by state offices responsible for the specific control, often the determination
or guading of prices.

Period 2: Crisis of the welfare state, mainly in the years of 1980 to 2000, the period
of deregulation and liberalisation. Since the state’s regulatory role raises several
problems (asymmetric information, over evaluation, rigid prices, lack of market compe-
tition and innovation), the liberalisation of the sector starts. Liberalisation particularly
means freeing prices and the strengthening role of energy exchanges (the latter relates
only to the power market since the operation of gas exchanges — hubs” — are very lim-
ited, gas prices are typically indexed to oil, however, there are significant free market
mechanisms — eg. auctions — within countries.

Period 3: Liberalisation also seems to raise several problems. A part of economic lit-
erature for example considers California crisis at the beginning of the 1990s a great
failure of liberalisation (although I do not share this opinion as it turns out from the fol-
lowing sections), however, the scandals (eg. Enron scandal in addition to the former)
repeatedly raise the issue of a stronger state. This is, however, a totally new relation-
ship between state and companies, which is characterised by bargains between the
two players. Lobbysts appear in the various sectors, or with regard to Hungary, a com-
munication starts between authorities and companies. This communication has its Hun-
garian specialties compared to the American model, but still is a communication (bal-
anced or unbalanced), a compromise and an agreement. The point is the companies’
active participation in price regulation.

2 A hub is a physical point where several gas pipelines are connected. At hubs, there may be available spare
capacities of significant quantity and not booked by any buyer that can be sold on a market basis. In Europe
there are five major hubs including the closest Baumgarten hub.
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The sections of the dissertation were prepared between 2005 and 2010 therefore the fig-
ures of the given chapters relate to different periods. However, calculations generally are to
back a theoretical thesis or the practical applicability of a technique, therefore the analysed
period is less relevant from the viewpoint of the topic.

13



14



4. Key features of electricity sector with particular regard to long-term
power purchase agreements

The development of electricity sector is determined by the process of market opening and
deregulation. Principally, each customer may freely buy electricity since 2008, even though
international experience shows that supplier switching will be less characteristic of residential
and other small customers still for a long time. In addition, it is a special Hungarian feature of
the price system that price of electricity (and more typically the price of gas) are influenced
by politics that is individual considerations (social policy, preserving investors’ confidence,
attaching to political promises) in addition to economic aspects. These, however, hinder real
price conditions from evolving.

Prior to the crisis, the trend of electricity consumption showed a stabile annual increase
of 1.6%, however, the specific figure of some years strongly deviated from this trend because
of the effect of the weather. Consequently, the rise in consumption means a balanced market
only in the medium and long term. The crisis broke the trend, and resulted in a decline in elec-
tricity consumption already from the second half of 2008.

On production side, large power plants are determinant. Paks satisfies 35% of the
Hungarian consumption, while the subsequent largest four power plants accounts for 50%.
However, the number of small power plants are dynamically growing. On the one hand, small
power plants include co-generation gas engines, which produce electricity in addition to
heat, therefore operate with high efficiency, and power plants generating electricity from re-
newables. With regard to both groups, the scheme of obligatory feed-in eliminates every
generation market risk, and ensures a higher feed-in price. In the case of co-generation power
plants, higher feed-in prices may be projected to the future with a higher uncertainly, while
high feed-in prices in the case of renewables will last even for a long term thank to EU provi-
sions. Co-generation plants would theoretically have lost their price support from 2010, but a
lobby based on a very strong collaboration of the political parties MSZP and Fidesz hindered
it by legislation at the end of 2010.

The new Electricity Act came into force on 1 January 2008. The new act provided for
the full market opening on the one hand, and fixed the MVM’s monopol position, on the other
hand. In the course of 2008, the Prime Minister made several but unsuccessful attempts to
change this situation. The new act also made the changes of prices unpredictable. This is
tinged by the fact that the regular four yearly cost review of companies, which sets the starting
price levels for four years, took place in 2008, and was cut into two by the eruption of the
crisis therefore its results are doubtful.

As a summary of the above, it is a characteristic of the electricity sector that several
separate (according to ownership) actors must constitute a uniform system in a country.

Key actors

e Power plants (generators), including large and small power plants;

e System operator (MAVIR ZRt.), which operated as an independent company limited
between 2003 and 2005, then became a part again of MVM in 2005, now includes
transmission network, as well;

e A trader Holding (Magyar Villamos Muvek Zrt.), which owns both power plants and
a free market trader, and contracts a large proportion of the production of other
power plants by long-term power purchase agreements and their successor agree-
ments;
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e Successors of former electricity suppliers being in the hand of one owner but legally
unbundled, which have a distribution, a universal service provider and (sometimes
more) trading companies;

¢ Other electricity traders;

e Customers (households and a few other small customers as customers eligible for
universal service and free market customers, respectively, including public institutes
as a special segment),

¢ Regulatory authority(ies)

Generators produce electricity and feed it in the transmission and distribution network,
respectively. Currently (in 2010), there are 18 licensed large generators in the electricity sec-
tor. Licenses are issued in line with the Electricity Act by the Hungarian Energy Office (Mag-
yar Energia Hivatal) for a determined period of time. In accordance with the act, only power
plants exceeding a given capacity are subject to license, small power plants are not subject to
such license. The number of small power plants was as much as 300 at the beginning of 2010.

There is a special concept, the stranded cost that appeared typically in the electricity
sector. Although this primarily relates to generation that is the supply side, it determined the
purchase prices of public utility market and the whole system of administrative price regula-
tion in a long run, therefore I give a detailed explanation on stranded costs. (Stranded cost
existed by law only between 2003 and 2010, but no compensation was paid under this title
either in 2008 and 2009.)

In international practice, stranded costs include the costs that incur as a consequence of
market opening and would not incur otherwise, it is therefore reasonable to reimburse these
costs to market players. Stranded costs also include the costs the return on investment of
which could have been expected at the time of planning the project but finally became much
slower or totally impossible due to changes in legislation that took place in the meantime.

Each changes in legislation result for the circle of given players of the economy in un-
expected new costs or decreasing return on investment relative to the business plan of the pro-
ject. The fact that there is not any news on the stranded costs and their reasonable reimburse-
ment for dentists, bakers or cement factories is thank to the significantly different interest rep-
resentation ability of the various sectors and companies.

The European Commission took a position in a decision in relation with the stranded
costs as state aids incurring in the electricity sector. A similar concept in gas sector was not
needed, (however, certain elements of stranded cost were applied in the Hungarian Gas Act).
Here, we outline four key points of the position:

* Obligations or guarantees among the undertakings of the same company group may

not be qualified as stranded costs (this is a rule).

» Stranded costs may not contain any profit or added value deriving from obligations
or guarantees.

» The contribution charged for any groups (eligible or non-eligible) may not exceed
the share of stranded costs to be compensated that is in compliance with the market
share projected to customers.

* In order to avoid any accumulation of support, the Member State must in advance
undertake not to pay any aid or support for restructuring to companies that obtain
support for repaying stranded costs. The Commission is in the opinion that those
payment that aim to compensate stranded costs of asset investments not providing
for long time viability fail to ease the transition of electricity sector to liberalised
market and therefore may not gain any aid specified under Article (87)(3)(c) of the
EC Treaty.
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Most frequently, costs incurring in relation with shutdowns of power plants are reim-
bursed. In the international practice, stranded costs are reimbursed to power plants. In Hun-
gary, stranded costs incur because of long-term power purchase agreements (PPAs).

Stranded cost defined in Section 1 of Article 3 of the previous Electricity Act of 2001 is
as follows:

"stranded costs: the financial claims of public utility wholesale licensee arising from the

entry into force and implementation of the provisions of this Act subsequent to the re-

negotiation of long-term contracts specified in subsection 23) as defined in separate
regulations, or deriving from the take-over of electricity co-generated with the use of

coal — but not exceeding the compulsory heat supply limit — before 31 December 2003,

which are recognized by law, but cannot be claimed in the price of electricity. Stranded

costs may not be claimed on any other legal grounds.’

Accordingly, stranded cost may incur because the public utility wholesaler has currently
effective long-term power purchase agreements, the renegotiation of which failed or successes
but only in part, thus the public utility wholesaler contracts more capacities than it needs in
the public utility segment.

The old Electricity Act intended to prevent from the non-transparent sale of the con-
tracted capacities by the provision that the public utility wholesaler may not claim the reim-
bursement of stranded costs for the quantities sold in a non-transparent way. However, the
enforcement of this provision is difficult.

In accordance with the governmental decree 183/2002. (23.08)3 MVM was obliged to
initiate renegotiation of purchase quantities determined in long-term capacity booking and
power purchase agreements (PPAs) — so attempting to moderate their disadvantegous market
effects. None of the power plants accepted for a long time (in the first four years) the initia-
tion to renegotiate the quantities of capacities booked in the public utility segment and of elec-
tricity purchase guaranteed in public utility segment, with the aim to reduce these quantities.
In the meaning of Section 3. b) of the above governmental decree, if initiations to renegotiate
PPAs fail, MVM may sell their contracted generation capacities remaining beyond public
utility supply obligation through public auction. In this case, the government pays to MVM
the difference between the purchase price paid by MVM for the electricity and the price of
further selling of the electricity.

Stranded costs are paid by end users in the form of stranded charge constituting a part of
system operation charge, and is handled by the system operator on a separate account. The
public utility wholesaler submits its claim for stranded costs, which is supervised by Hungar-
ian Energy Office, and based on the proposal of the Office, the Minister of Economy and
Transport determines the size of stranded cost.

The Table below shows the size of the tariff component included in prices for covering
stranded costs, the size of source the tariff component provided in the various years and the
proportion of that used by MVM.

* Government Decree 183/2002 on the detailed rules of the definition and handling of stranded costs. The ma-
jority of the content of this decree was prepared by myself when I worked for HEO, where I was also respon-
sible for the supervision of auctions.
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Table 1. Stranded charges in the tariff system from 2003 to 2005

Stranded cost Fact 2003 | Fact 2004 | Fact 2005
Charge included in prices (HUF/kWh)| 0.15 0.22 0.30
Collected sum (billion HUF) 4.5 7.4 10.0
Deferred sum from the previous year - +0.6 -1.5
(billion HUF)

Effective payment (billion HUF) 39 9.5 13.4
Source: MEH

The figures of the Table reveal that between 2003 and 2005 MVM calculated with a
loss in the auction roughly as much as the size of the source provided from the collected
stranded charge.

The supply of public utility customers continued to be based on a single buyer model —
and within the framework of the former system of price regulation. Public utility customers
may buy electricity exclusively from the public utility supplier of his territory, and public util-
ity suppliers may buy the electricity required by its public utility customers exclusively from
the public utility wholesaler MVM. The only significant change concerning the public utility
segment was the termination of the regulation of generation prices from the beginning of
2004, which was introduced again in 2006 — primarily because of political reasons.

In the summer of 2003, the European Union issued the new Directive 2003/54/EC con-
cerning the regulation of electricity market. Several provisions of the then effective Hungarian
legislation had to be amended in order to be in line with the requirements of the Community’s
new Directive. For instance, the exclusive role of public utility wholesaler is not in line with
the EU principle that says that monopole rights may be created by law only in exceptional and
thoroughfully justified cases. The requirement of legal harmonisation forced out the deregula-
tion of public utility wholesale, and the "hybrid model’ was replaced by the market model
based on the full deregulation of wholesale. Although this resulted in an artificial division of
the wholesale market — which had a favorable impact on the transparency and the liquidity of
the market — the supply still remained highly concentrated because of the relatively un-
changed contractual structure.

These picture has been changed by the procedure launched by the European Commis-
sion, which inspected the long-term PPAs in the fall of 2005. The Commission found that the
monopoly MVM concluded agreements with such power plant companies that intended to
invest in Hungary. In virtue of the agreements, MVM is obliged to buy a fixed amount of
electricity at a fixed price, so ensuring a riskless return on investment for the owners of the
power plants. The profit was also guaranteed by the agreements. This in all may deter new
market players in the EU’s view. Most of the long-term PPAs will expire between 2010 and
2020.

A crucial question is whether a not state owned equivalent of MVM may conclude such
agreements. In other words, whether effective market processes could lead to similar situa-
tions. The inspection gave an impetus to the successful renegotiation of the agreements. How-
ever, renegotiations and the possible termination of the agreements that is liberalisation did
not always result in a direct price decrease, only improved the transparency of the system.

The Act LXXIX of 2005 on electric energy outlines a liberalised energy market by fur-
ther eliminating market barriers. Based on the Act, all the suppliers, traders and customers are
eligible to purchase electricity on the free market at an agreed price from 2007. Universal
service providers sell power to household customers at administrative prices. The Act defines
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a new market player, the last resort supplier, which is a new form of state supply obligation.
(Supply must be provided if the universal service provider goes bankrupt!) The Act handles
relevant markets and gives the opportunity to regulate dominant players or the ones having
significant market power on given submarkets. The coming into force of the new Electricity
Act theoretically has created new conditions since 1 January 2008.

The main features of the new situation are the following:

Free supplier switching, 100 % market opening.

Universal service for household customers backed by a last resort supplier. (House-
hold customers may freely switch supplier, but for the time being there are practi-
cally not any suppliers to choose from.)

Customers other than households and small enterprises have no right to return
to universal service.

Free wholesale, free purchase for universal service providers (end of single buyer
model)

Public auctions of spare capacities

System use and universal service prices are administrative prices, mainly posterior
control

Features, regulation and annual review of SMP (companies representing Signifi-
cant Market Power)

BUT!!! The Act fails to provide for PPAs, and MAVIR remains within MVM.
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5. Processes of bargaining and the associating calculations

This chapter gives a closer look at temperature adjustment and capital cost calculation. The
English version outlines only a few elements of temperature adjustment.

Changes of consumption are influenced by changes of temperature. Accordingly, a real
picture of consumption is gained only by calculating temperature adjusted changes.

In the course of this calculation, the effect of the fluctuation of temperature is excluded.
We take eg. the mean temperature of the last 40 years and replace fact temperature figures by
this mean. This is the time-series of the temperature adjusted consumption. (The calculation
may be based on a regression model explaining electricity consumption also with temperature,
but there are more simple methods, as well.)

The temperature adjusted time series show a relatively steady growth on average of
1.6% annually except for the years of 2008 and 2009, which were already characterised by the
crisis, when electricity consumption fell back parallel to GDP. This trend, however, hides
rather different tendencies by sectors. Although sectoral data of 2009 are not yet available,
suppliers’reports reveal that it is the consumption of the industry that declined radically, while
residential consumption essentially remained unchanged.

Rise of consumption in the summer is always higher than in other seasons and has a
higher standard deviation, as well. Consequently, the share of electricity consumption in the
summer compared to total annual electricity consumption is increasingly growing year by
year.

The crisis is expected to be followed even by a significant growth in electricity produc-
tion because of two reasons. On the one hand, crisis is generally followed by Janossy’s recon-
struction period (since the production structure remains unchanged), and on the other hand,
consumption may increase to a larger extent, by as much as 2% annually in the residential and
communal sectors. In these sectors, the main drive of growth is the spread of air conditioning.

In given sectors like electricity and gas, regulation takes place as follows. In the course
of a cost review, a justified income mass is determined for the whole of the sector, and for
companies, respectively. Then this amount is tarifficated that is devided by the forecasted size
of consumption (separately in each segment). Here, the amount taken as basis is of crucial
significance, since a smaller quantity results in a higher, while a higher quantity induces
smaller tariff rates. In addition, in the case of electricity and gas, consumption strongly and in
various ways depends on temperature.

Temperature also influences several economic and social events. The basic question is
the direction, intensity and the possible methods of its demonstration.

It is a typical phenomenon in the case of gas consumption that in a given period of time
there is a very strong reverse linear relationship between temperature and gas consumption.
The colder is the weather, the more gas is used for heating. Last years could be relatively for-
mally characterised by the following relationship. Assuming that other factors are unchanged,
if temperature falls by one °C in winter months, the average daily gas consumption grows by
1.5-2 million cubic meter. Increasing temperature after a given period of time makes heating
redundant, and in warm periods the size of gas consumption stop depending on the size of
temperature.

When analysing gas consumption, it is a crucial question what is the threshold value
over which gas consumption stops depending on temperature. Experience suggests to gener-
ally assume a value around 16 °C, although our last years’ modeling show that this threshold
is slightly increasing. A traditional tool for measure the effect of temperature in gas consump-
tion is the application of degree-days. A degree-day is the cumulated sum of the degrees be-
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low the threshold value in a given period of time (generally in a month). The size of consump-
tion is traditionally explained and adjusted, respectively, by this sum.

In the case electricity consumption, the relationship is two-directional, negative in cold
periods and positive in warm ones, due to heating effect in winter and cooling effect in sum-
mer.

Gas - degree-days

Traditionally, the relationship between consumption and temperature can be best described on
the basis of the so-called degree-days. Degree-day is a deviation from a threshold value, since
gas consumption increases if the weather is cold but warm weather does not have any direct
effect on the size of gas consumption (contrary to electricity).

The figure below shows the relationship between the daily mean temperature and the
size of gas consumption between 2004 and 2008.

Figure 1. Relationship between daily mean temperature and gas consumption

between 2004 and 2008
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The question is what the threshold value should be, over which the quantity stops to de-
pend on temperature. Using an optimalisation algorithm (which exemines how well tempera-
ture explains the quantity of consumption in the case of various threshold values), the thresh-
old for the period between 2004 and 2008 is the traditionally used 16 degree Celsius also ac-
cording to my calculations.

To forecast, we take into account the effect of temperature in two steps. In the first step,
we exclude the effect of temperature. To do this, we explain consumption with regression,
than substitute temperature with the annual degree-days of 2500 on the average and estimate
consumption on the basis of these degree-days. This temperature adjusted consumption shows
what the size of gas consumption excluding the fluctuation of temperature would have been,
which is shown on the following figure.
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Figure 2. Effective and temperature adjusted gas consumption, million cubic meter,
1990 to 2007
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It can be seen that gas consumption grew from 1992 to 2003 excluding the effect of
temperature. This trend stopped in 2003 and has been stagnating and slightly decreasing, re-
spectively. This phenomenon has several explanatory factors, which are described later in
brief, since these factors will be taken into account also in the case of prediction.

Electricity
Modeling based on daily figures

Temperature and other dependencies are usually handled with two modeling techniques in the
case of daily figures. One is the regression technique including linear recession model. In this
case, explanatory variables may be trend variables following a long-term tendency or external
variables (eg. monthly time-series of industrial production) or binary variables handling sea-
sonality (dummy variables with value O or 1), which help to handle seasonal effect within a
week and a year like holidays.

Two further variables are included in the model. One is to explain electricity used for
lighting. This variable is the proportion of the period from sunrise to sunset compared to the
full length of a day. Similarly to seasonal variables, this is fully deterministic, iterating with
annual periodicity. The other variable is the effect of temperature. In fact, this is t he only
stochastic element depending on a random factor among the explanatory factors. Based on the
above, this cannot be handled with one variable because its effect is not one directional. Our
model consists of three variables:

e A dummy, binary variable, the value of which is 1 in the summer months and O in

the remaining months,

e A variable containing temperature,
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e And the multiplication of the above two variables, which is the so-called interaction.

The associating parameters are interpreted later in the case of the specific estimations.

When using regression technique, it must be taken into account that the database of the
analysis consists of daily time series, i.e. time series regression estimations are made. When
doing so (like in our case), if estimations are based on the traditional principle of the least
squares residuum’s often fail to be independent, which distorts parameter estimation. This
problem may be solved in two ways.

On the one hand, one-day lagged values of the explained variable Y (in this case the
electricity consumption) i.e. an autoregressive term is included. Logically, this means that
today’s electricity consumption depends not only on deterministic factors and the temperature
but to a certain extent also on the level of the previous day’s consumption.

The other typical solution is that the lagged value of not the whole variable is included
in the model but only the previous period’s random estimation that is the moving average
term. Logically, this means that today’s consumption depends not on the level of the previous
day's consumption but only on the deviation from the level prognosed by regression that is the
random effect.

In our case, both methods handle residual autocorrelation. An autoregressive model
gives more accurate prognoses (determination co-efficient takes higher values), but in fact not
allows the interpretation of parameters, because the size of consumption also depends on the
level of the previous day’s consumption. Thus, the results of parameter estimation are con-
strued on the basis of the model extended with a moving average term, while estimations are
made on the basis of an autoregressive model.

Estimation of temperature adjusted consumption is calculated as follows. We estimate
the model parameters and replace temperature figures with the mean daily temperatures of the
previous 40 years assuming that other variables remain unchanged. These values are consid-
ered the values of temperature adjusted consumption, that is the consumption values that are
independent from the effective short-term temperature effects.

In addition to regression technique, another tool for modeling with similar purposes is
neural networks. (This tool was applied earlier by MVM and MAVIR, respectively.) An ad-
vantage of neural networks is that they can model not only linear or easily linearizable rela-
tionships but they are more general. Their disadvantage is, however, that results are more dif-
ficult to interpret due to their *black box’ nature.

Regression results
In the following, we present the results of regression runs in details. In the introduction, we

already listed the variables and time series regression techniques applied. The specific ex-
planatory variables are the following.
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Table 2. Variables used in the course of regression estimation

Variable Meaning
Variable indicating the essential increasing tendency with values t=

Trend 1,2,3,...
Nsuto Ration of the period from sunrise to sunset and the whole day
Khom Daily mean temperature in Budapest
Hetfo Dummy of Monday
Kedd Dummy of Tuesday
szerda Dummy of Wednesday
csut Dummy of Thursday
pent Dummy of Friday
szomb Dummy of Saturday
kar Dummy of Christmas
kszilv Dummy of working days between Christmas and New Year’s Eve
egyebunn Dummy of other holidays
atmunka Dummy of transferred working days
atunnep Dummy of transferred holidays
telnyar Summer dummy (days of June to August)
inter Interaction, multiplication of temperature and telnyar dummy
Fogy_1 One day lagged value of consumption
Vél_1 One day lagged value of random factor

We applied the Cochrane-Orcutt procedure of the residual autoregressive adjustment
methods. This is a simple iterative method based on the first-order estimated autocorrelation.
Results are shown in the following Table.

Table 3. Results of estimation

Parameter, Standard
Factor MWh error P-value
trend 9 1 0.000
Nsuto -36584 3762 0.000
Khom -171 35 0.000
hetfo 12182 193 0.000
kedd 15195 243 0.000
szerda 15630 264 0.000
csut 15734 264 0.000
pent 15006 243 0.000
szomb 5359 193 0.000
kar -1608 1142 0.159
kszilv 4669 1208 0.000
egyebunn -1306 461 0.005
atmunka 2385 828 0.004
atunnep 4567 819 0.000
telnyar -8134 1544 0.000
inter 531 71 0.000
Constant 92622 1781 0.000

In this case, parameters are interpreted as usual. Assuming that other factors are un-
changed, the given parameter shows by average how much the size of consumption is

25



changed by a unit change of the factor variable. The basis of comparison is Sunday both in the
case of week days and holidays.

The trend effect is significant, i.e. assuming that seasonal effects are unchanged, con-
sumption grows daily by 9 MWh on the average. Alike temperature the share of the period
from sunrise to sunset within a day also has a significant effect on the size of consumption.
With regard to temperature, it is worth having an overview of the parameters of all the rele-
vant three variables.

-171* KHOM-8134*TELNYAR+531*INTER

Variable telnyar is O in the case of a period from September to May and the interaction is 0, as
well. For instance, parameter -171, which is the winter effect of temperature, means that if
temperature is 1 degree lower, the size of consumption grows by an average of 171 MWh
(assuming that other factors are unchanged). In summer, the value of interaction is 1, which
means that the average consumption level is lower, however, the effect of temperature is rela-
tively stronger, -171+531=360, i.e. each degree increases the average size of consumption by
360 MWh.

The explanatory power of the above model is 82%, the DW-statistics is 1.9, and the
value of the estimated residual autocorrelation is 0.749.

A very important part of the dissertation is the periodization of market regulation and

the description of the given periods. Periodization can be found in the beginning of this draft,
but is skipped here due to lack of space despite of its importance.
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6. Price cap regulation

One of the central issues addressed in the dissertation is the analysis of price regulation. |
have performed considerable own research in this field, and I have contributed to the elabora-
tion of various analysis methods.

One of the most widespread methods of price regulation is the price cap regulation. This
is as a matter of fact a technique that spread in Period 1, but since this is one of the central
parts of my theoretical and mainly empirical work, I devote a separate chapter to it. In this
case the regulation restricts the measure of price increases in given4 frequency, i.e. regulation
is practically a form of indexation. The general formula of indexation (the maximum price
increase, in %) is:

P =P

max inf X
where P« = the upper limit of the average rate of price increase (price factor), %,
P;.s = the rate of inflation (inflation factor), %
X =efficiency improvement factor, %°

If, for example, we assume a 5% inflation and a 3% improvement of efficiency
(productivity), then the upper limit of average price increase is 2%. (One can see that the
upper limit can be a negative number as well. In this case the prices of the sector have to be
lowered in average).

The principle of price cap regulation appears in Hungary both in energy and
telecommunications price regulation.

The price cap regulation in the field of energy supply is of ex ante nature; this means
that decrees provide that price changes must be in line with the price factor expected in the
future. The inflation rate is the forward-looking annual consumer price index of the
Hungarian National Bank, and factor X is a question of bargaining, but its value varies
between 0.6% and 0.7% for electricity as an example. If, for example, the inflation forecast of
the Hungarian National Bank is 5% and the value of X is 0.7 then the rate of average increase
can be 4.3 at most. The increase of individual prices is determined by the decrees of the price
authority. The price authority ‘allocates’ this average price increase to the 100 different tariffs
in a way that the Laspreyres-type effective price index weighted with the values of the
previous year gives the maximum price increase rate set in the price regulation.

In telecommunications, the price regulation is of ex-post nature. The inflation factor is
forward-looking as well, but the planning value specified in the budgetary act must be taken
as a base. If the real consumer price index of the Hungarian Statistical Office is different from
the forecast of the previous year, the inflation factor has to be adjusted with 2/3 of the
difference. Factor X is 3% as per the current regulation, i.e. this is a relatively significant
efficiency improvement factor set by the relevant ministerial decree. If the forecast is 6% for
the base year and 5% for the actual year and the factual number of the Hungarian Statistical
Office is 8% for the previous year then the value of price factor is 5+1.33-3=3.33%.

In telecommunications, the price cap regulates only the average rate of price increase.
The price authority verifies the real price level change after the end of the actual year, and if a

* L Sugér (2004)

> As one can see, the formal definition of price cap regulation is commonly understood in a percentage point
form, and therefore it can be defined as an amount in contrast to the proportional, series-like relationships
common in statistics.
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company has increased its prices by a higher rate than allowed, the allowed price increase rate
will be reduced by twice the difference for the following yealr.6

The price cap regulation was changed in 2005 in landline telecommunications. Price
increase rates are not verified in the circle of all the services any more, but only in the
circle of access charges.

In resolution No. DH-664-69/2005 of 14 February 2005 concerning the subject of
definition of markets, designation of suppliers having significant market power, and imposing
of obligations, and regarding the ‘localised access to public phone networks by household
consumers’ (market 1), and in Section I1.5.4 of resolution DH-664-71/2005 of 14 February
2005 regarding ‘localised access to public phone networks by non-household
consumers’(market 2) NHH provided as follows:

, Concerning the suppliers designated as having significant market power, it has
imposed the obligation of the prohibition of applying unjustified high charges in accordance
with Article 109, section (1) subsection a) in the subject of obligations regarding the charges
for subscribers in accordance with Article 109 of Act C of 2003 on Electronic
Communications (Eht); if the increase of the price of the household and non-household
subscribers’ access service (subscription charge) exceeds in 2005 compared to 2004 the
consumer price index rate, then it is seen as an unjustified high price, and therefore the
Council has prohibited the charge increase over the consumer price index. Regarding the
consumer price index, the consumer price index provided (measured) by Hungarian Central
Statistical Office (KSH) for the year 2005 has to be taken into consideration. The general
Jjustification attached to the draft budgetary act of 2005 contains the expected rate of forward-
looking consumer price index, and KSH each month forecasts the consumer price index rate,
which — as the actual year passes — forecasts the effective value of the consumers price index
with an increasing probability. Therefore it is not a disproportionate and unjustified
expectation that the suppliers continuously monitor the development of the consumers price
index and the economy, and continuously analyze and verify the expected total annual effect
of the effectively done and planned price actions, as they analyze and verify the effect of these
on the behaviour of their customers (in their business plans). According to the findings of the
Council it shall be considered as an unjustified high price if the increase of prices compared
to the prices of the previous period exceeds the consumer inflation rate.’

In the following, I will show theoretically and in a simple numerical example the
controversy of the price cap regulation defined in 2004, and the traps of its practical
application.

It is an important question what are the services the price changes of which have to be
monitored according to the resolution, in other words what is contained in the consumer
basket the price level change of which is measured. As the resolution says it is the price
change of the subscriber access price (subscription charge). Thus the services are limietd to
subscription charges. Real turnover data is not available, but this covers only 45-50% of the
turnover of SMP undertakings, therefore it is in fact a significant limitation. The limitation
may be justified from economic point of view, as suppliers have natural monopoly with
regard to the network, therefore it is worth regulating access charges. However, other services
can generally not be used indepedently from subscription charges (except for public phones,
where there is no access-like charge), therefore the limitation of price changes to this circle is
not absolutely justified from economic point of view.

® At the time of introduction of the price regulation it was not known by the companies what formula the author-
ity would use to verify the real price increase level; later on the authority decided to use the Tornquist price
index.
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At the same time, the question arises what we consider subscription and access charge,
respectively. The subscription charge is interpreted here on the basis of the calculation
method of the Office. Accordingly, two types of subscription charges can be distinguished.

One of the subscription charge types appears as a completely separate tariff element, ir-
respective of whether the subscription and turnover charges are different between two possi-
ble tariff packages, which would make the cross-financing probable. With regard to the calcu-
lation, we include here the supplementary packages where the subscription charges can be
determined easily.

In the other case, some type of benefits are connected to subscription charges. The
methodology does not take into account benefits like a free device, internet access, etc., which
cannot be considered publicly accessible phone services. Another type of benefits is when the
subscription charge of the package in question is connected to benefits provided in turnover
charges (e.g. the subscription charge is partially or fully usable for speech, or in order to com-
pensate some of the benefits given for specific turnover service types, the subscription charge
is relatively higher than in other cases.)

I show below a simple example to demonstrate subscription and access and their
charges and prices.

The two starting points to the 2004 price regulation:

e The authority controls the increase of the access price, and calculates a price cap for
it.

® Access is a category indirectly derived, it is the part of the subscription charge which
is not spent on benefits. (Therefore where benefits are not connected to subscription,
the access charge is equal to the subscription charge.)

In order to demonstrate the basic logic let us take a very simple example, a ‘Felezd’
(Halving) package of a single subscriber. The supplier increases the subscription charge from
the previous month to the next by 10% from HUF 3000, while it lowers the per minute rate
(the only variable charge) by 10% from HUF 20 to HUF 18. (T-COM is just introducing such
an option called ‘Dupla felezd’ (Double Halving) by decreasing the per minute rates of the
‘Felezd’ package.) The process is shown in the next table through a fictive example:

Table 4. An example 1.

Title base period actual period index
HUF/minute 20 18 0.9
minutes 100 150 1.5
charge of calls, HUF 2000 2700 1.35
access charge 1500 1650 1.1
spent on benefit 1500 1650 1.1
total subscription 3000 3300 1.1
calls above that 500 1050 2.1
total 3500 4350 1.243

The calculation of the price index according to the logic of NHH is the following:

e the average of the access charge price index and the price index of benefits is the
subscription charge price index, i.e. the access charge price index can be calculated
indirectly.

e the price index of benefits is the price index of calls.
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In our case, it is not relevant which price index is calculated. We chose a price index (in
accordance with the practice of NHH) according to the Térnquist form.

Table 5. An example2.

Title w0 W1 | (wO+w1)/2 ip

Benefit 0.500 | 0.500 0.50 0.900
Access 0.500 | 0.500 0.50 1.344
Subscription 1.000 1.000 1.00 1.100
Subscription 0.857 | 0.759 0.81 1.100
Calls 0.143 | 0.241 0.19 0.900
Total 1.000 | 1.000 1.00 1.058

The first part of the table shows the calculation of the price index of the access charge.
The benefit became smaller in the actual period as the price of calls decreased. Therefore the
price index of access is 1.344, and accordingly, the (arithmetic) mean of that and the 10%
price discount is a 10% increase of the subscription charge.

The second part of the table indicates that if a price index is calculated not only for ac-
cess but for the entire service, then the average of the price change of subscription and calls
indicates a price increase of 5.4%.

Accordingly, the final result is that — although the company increased its price by
5.4% on average and within that the subscription charge by 10% - the access charge to
regulate increased by 34.4 %.

The result striking at first glance is caused by the fact that within the subscription
charge the benefit has become cheaper, therefore the same amount that can be spent on bene-
fits (half of the subscription charge) allows a higher use of benefits. Accordingly, the access
charge (which is also half of the subscription charge) allows in turn only a smaller use (vol-
ume), i.e. the access price is increasing more than the subscription.

In order to interpret the results more precisely, let us have a look at the value, price and
volume indices calculated accordingly:

Table 6. An example 3.
Title Iv ip iq
Benefit 1.100 0.900 1.222
Access 1.100 1.344 0.818
Subscription 1.100 1.100 1.000

Such an interpretation of price indices means that the volume of subscriptions has not
changed; due to the decreasing per minute rates a 22.2% higher volume of benefits and a 18.2
lower volume of access are available. The latter is hard to interpret economically as it is not
justified that the index measuring the volume change of access is different from 1 under iden-
tical circumstances (same line, same options).

I propose the following interpretation: The price change of individual access is the
same as the value change of the subscription, since this is the price increase of access.
Therefore, if the subscription charge is increased by 10 %, the price of access also grows
by 10%, as the subscription has to be paid.
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The ‘logical’ value, price and volume index system is the following:

Table 7. An examle 4.
Title Iv ip iq
Benefit 1.100 0.9 1.222
Access 1.100 1.1 1,0
Subscription 1.100 0,995 1,106

The ‘price’ of benefit decreased, the price of access increased by 10%, the average of
the two is the price index of the subscription. (0.995 here is the average of 0.9 and 1.1. The
average is not 1 despite in the case of this ‘Felezd’ package the value distribution of access
and benefit is 50-50%, because T calculates a geometric mean.

The volume of access has not changed (in our opinion this is logical, as the ‘amount’
paid is still the access to one line), the volume of benefit used has increased (the benefit has
become cheaper) therefore the volume of subscription has also increased by 10.6%. If sub-
scription is defined as access plus benefits, and the benefits alone became cheaper, i.e. their
volume increased, then the amount used under the title of subscription had to increase as well.
The above logic supports the idea that the price index of access is the same as the value
index of an individual subscription (the price increase of subscription), the correspond-
ing weight is the value reduced by benefits.

The logic outlined above was accepted by the regulatory authority (on the author’s pro-
posal), and the access charge was redefined accordingly. In the year 2004/2005, one of the
suppliers exceeded the allowed price increase rate, and therefore it was imposed a consider-
able fine, due to which the company turned to the court as usual.

The basic components of the price index calculation method shaped in 2006 and the

control procedure are as follows:

e Indexation is only applied to the one-time (connection, joining, transfer) charges and
to the monthly subscription charge; this is the access charge without the payment of
which the customer is not able to access the service.

e The access charge itself does not depend on benefits, as the customer cannot use the
service without paying it.

e [t is to emphasize that the benefits on which the access charges can be spent, leave
only the prices unaffected (as they do not change them in reality), but they do play a
role in the setting of weights, because the use of benefits reduces the value paid for
access, which is part of the weights.

e The broken period packages are basically handled by the resolution in a way that the
turnover of the packages terminated or created during the year are allocated to the
existing packages in the proportion of their usage, however, it is allowed to calculate
it differently if there is any additional information available.

e The so-calculated access charges are used to create individual prices, which are then
used to calculate individual price indices, and the changes of these are weighted with
the turnover of the various tariff components, where the turnover is reduced by the
benefits used.

e The resolution allows to use a so-called concentrated sample during inspection, only
taking into account the packages the cumulated turnover of which exceeds 95%. In
practice, this yields an easily understandable result, narrowing down the analyzed
individual observations to 15 packages.
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¢ the turnover-weighted average of price indices has to be calculated with the Torn-
quist index formula.

The mentioned significant market power supplier objected to two things. One of them is
the way of considerations of the benefits, the other one is the handling of migration, however,
the two are interdependent in the objections.

With regard to the consideration of benefits the supplier claimed that for the packages
introduced during the actual year the way of handling migrations as explained above resulted
in an unrealistically high price index. The argued point means for example that one of the
tariff packages is a new type of tariff package different from the ones existing so far, therefore
the input base year price is unrealistic, that is why we get a high price index.

The argued package — the one having a high price index — was introduced in the middle
of the actual period. Other packages taking part in the calculation of the index were existing in
both periods. The average subscription charge of the new packages was by 27% higher in
2005 than the subscription charge of the old ones.

The phenomenon of price discrimination as a theoretical basis of the regulation of access

In landline telecommunications, all conditions are given for the companies to apply price dis-
crimination and increase their profits. The main point of price discrimination is that buyers do
not face a unique price. Customers who better appreciate the product or its parts are willing to
pay higher prices.

The sale of an additional unit in a multi-actor, competitive market has a dual effect.
First, this reduces the price for all products sold, and it reduces the revenue for the previous
unit of output as well; second it yields additional revenue for the last product unit sold. Price
discrimination aims at minimizing the first effect, i.e. it aims that the lower price prevailing
for additional sales has the least effect on the price of the previous output and therefore on the
sales revenue, i.e. to sell it in a way that the price of the other units does not decrease.

In landline telecommunications, all course-book conditions and instruments of price
discrimination of price discrimination are present. The conditions are as follows:

e The service cannot be resold.

e Market dominance is present.

e The willingness to pay of the consumers is well-known (from this point of view
landline (and mobile) telecommunication providers are much more informed than
energy and water/sewage suppliers, as the former have computer logs at consumer
level updated in each minute. It is not by accident that electricity and gas suppliers
could not think in packages with regard to residential customers unless the necessary
technical conditions of continuous measurement are established.)

Landline suppliers intensively use the below types of price discrimination:

e Two-part pricing (this in theory ensures that the fix costs are paid universally by all,
and the volume effect is paid by all according to consumption. (In energy, the sub-
scription (fix) charge is not allowed in the case of household consumers, and this
amount is also small for gas in order to prevent price discrimination against the least
informed group; larger customers are often charged by capacity or availability
charges).

¢ Further quantitative benefits (e.g. ‘Felezd’ package).

¢ Bundled sales (a typical example was the practice — later declared as anticompetitive
— where the internet access was bundled with landline phone, even if no phone de-
vice was working at the subscriber.).
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e Qualitative discrimination (if consumer groups preferring higher or lower quality
can be distinguished).

In landline telecommunications, first degree and third degree price discrimination is
prevailing at the same time; first degree is when fix and variable charges are separated in the
way explained, while third degree means when packages appear. The third degree price dis-
crimination is only based on the differentiation between consumer groups, and it provides
benefits for the consumers groups having a higher price elasticity of demand.

It is worth having a closer look at the case of non-linear pricing, when the supplier can-
not simply differentiate between customers; he can only classify them into types, and offers
packages accordingly, assuming that there are groups having higher and lower price elasticity.
The higher is the price elasticity of demand of a group, the more profitable it is for the firm to
increase the fix tariff.

Let us suppose that the demand side behavior and the proportion of the customers of
two groups are known. The company offers the packages, and the customers freely choose
from them. In the Figure, customers choosing package 1 are of the type that make few calls,
the others make many calls. The bold envelope curve shows the combined choice of custom-
ers.

Figure 3. Choice from two structures and the company’s revenue

Bevétel

1. csomag
alacsony fix dij

2. csomag
magasabb fix dij

Mennyiség

bevétel = revenue

mennyiség = quantity

1. csomag alacsony fix dij = Package 1, low fix charge
2. csomag alacsony fix dij = Package 2, high fix charge
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In theory, the company is aiming at a a pricing that maximizes the profit. The previous

train of thought implies that

1. the regulatory authority only sets a price limit for the access charge, since other
prices are determined through profit maximizing (and the different preferences
of customers),

2. switching between packages (from 1 to 2) is a rational consumer behavior,
which effectively increases the access charge, however, this is compensated with
regard to some of the customers due to the elastic demand, and maximizes the
profit of the company at the same time.

As the company introduced new structures in order to — as explained in the price
discrimination section — discriminate groups of customers having different price elastic-
ity, i.e. to separate them; this implied a real price increase in terms of access charges.
The other benefits, cheap calls make it worth for this group of customers to pay higher access
charges, but this induces a significant price increase in terms of access charge. (Again, it must
be emphasized that the separation or discrimination of a new group of customers is generally
an instrument of profit maximization, and this has effectively increased the access charge to
be paid by these customers.
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7. Summary — The content of regulation

The dissertation discusses in details the ‘rampage of liberalization’, then the development of a
bargaining process. The limited size of this paper, however, does not allow to introduce these
issues in details, therefore, I only present conclusions.

In traditional economic theory, the regulation of a sector with state instruments ‘is tar-
geting to influence prices, sales, and production of companies through government instruc-
tions or market incentives”. (Samuelson — Nordhaus (2000).)

Regulation may be necessary because of the following reasons:

e moderation, limitation of market power in order to improve social efficiency;

e remedy of information failures, to alleviate problems deriving from information
asymmetries;

¢ handling externalities.

Opinion 1: Regulation is an economic necessity

The reduction of market power comes up in the case of industries where there are monopolies;
there are too few or only one company operating on the market. Economic theory considers
natural monopoly as a typical subject of regulation. Natural monopolies are considered to be
the areas where the capital investment need is huge, and due to the increasing returns to scale,
the operation of one than one company is not economical. These areas are mainly the public
services, certain areas of postal service, the water and sewage sector, electricity, district heat
and gas supply, formerly air traffic, and railway traffic, respectively. (These or some of these
are still under some kind of price control. In air traffic usually only the airport services are
still regulated with a price cap, however, not by all countries.) Moreover, these sectors pro-
vide essential products and services, where the price elasticity of demand is low.

In microeconomic theory, perfect competition (with decreasing returns to scale) en-
forces an efficient operation and equilibrium prices. Price is an exogenous condition for the
company taking part in a perfect competition, i.e. the company cannot influence the price.

The most important difference of the imperfect, monopolistic market compared to the
perfect one is that increasing returns to scale is prevailing, meaning the bigger the company,
the more economically it operates. An extreme case is natural monopoly, where in the end
only one company remains in the market, the one which can operate the most efficiently, but
at the same time it becomes the sole market power in the given segment. A typical example of
natural monopolies mentioned in economics is network industries, where the formation of
networks leads to a very large entry cost.

Therefore, according to standard theory, the development of natural monopoly is the
necessary consequence of economies of scale; the price, however, is not an exogenous condi-
tion for a monopolist, he can freely change it in a free market. Microeconomic handbooks
usually show graphically that in these conditions the equilibrium price is higher than in per-
fect competition; which implies a lower quantity of production, therefore in the equilibrium
state of the monopolist (where he realizes extra profit) the outcome is unfavorable for the en-
tire society, as it is provided with a smaller quantity of products at higher prices, in other
words, the monopolistic market produces scarcity, which causes social loss.

It is thus straightforward that the state must intervene in order to protect social welfare.

Two models of state intervention have been developed. One is more characteristic for
Europe (France could be the primary example) and it realizes the intervention in the form of
nationalization and national companies, while in the American model companies are strictly
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held in private ownership (they generally operate in the form of public companies limited by
shares), and the state only performs ‘regulatory’ activities. In the USA, a regulatory office has
been operating since 1887; the energy sector became regulated in 1920, while telecommunica-
tions in the 30s. In the regulated circle the state maintains its own monopolies in the form of
concessions, and activities subject to license. According to the Economics by Samuelson, the
extension of the regulated activities reached its peak in 1978, when 15% of the GNP was pro-
duced by companies belonging to the regulated circle.

Interestingly, parallel to the regulation, where — as explained above — the state was
maintaining the monopolies itself, anti-monopolistic actions were taking place. This activity
spans from the 1890 Sherman Act to the anti-monopolistic litigations of the 60s and 70s
(which, looking at its specific effects, has not yielded significant results).

The energy or telecommunications sector — for example —belongs to the regulated ac-
tivities. The classic model of regulation — which was flourishing in the years of the 50s to the
70s — can be demonstrated for example, through the following example of the energy sector:
the companies operating in the sector are usually fully integrated vertically (this means they
are engaged in both electricity and gas supply, from the extraction through power plants to
services, i.e. in the case of electricity everything belongs to the company from the power plant
production to the last plug.) The company enjoys monopoly in a given field, it is typically a
private company limited by shares, which are listed in the stock exchange, its shares are con-
sidered a conservative, reliable investment, and therefore they are particularly preferred by
small individual investors, and investment funds.

The two main instruments of state intervention and regulation are licensing and price
regulation. Licensing encompasses both extraction and service, and it is generally a complex,
lengthy procedure; the licensing of a power plant often takes for long years, which are ac-
companied by inspections, public hearings and discussions. Price regulation is based on two
pillars. The first pillar is the so-called cost regulation, where companies can realize the costs
and the profit recognized by the authorities in their prices. The second pillar is price cap regu-
lation, which, after the declaration of a starting price system, allows to increase the price to
the extent of an inflation-based price index (generally the producer price index) minus the
increase of productivity (if the improvement of productivity is higher than the rate of infla-
tion, then a price reduction is imposed).

Summarizing the essence of the American model, in the energy market, high entry costs
result in natural monopolies. Although these are privately owned, if the state does not regulate
them, they set prices higher than in the equilibrium, and thus they cause a smaller product
output and social welfare loss. Therefore, it is a moral obligation of the state to regulate and to
set the prices on the basis of real costs, and to limit price increases to a ‘just’ extent.

Opinion 2: Regulation is a bargaining process

The standard microeconomic model is logical and handy, however, typically for all good eco-
nomic theories, it is more of an instrument of ideology and propaganda for the prevailing situa-
tion. The previously described model is not true to history. The development of energy sector
could not happen on a market basis due to its high cost of capital and strategic importance, there-
fore the state played an essential role in developing the market. (The huge costs of development
of essential technologies like oil and gas turbine, nuclear energy, or the electrification of whole
regions were born by the state.) The similarity and the small distance in time between the electri-
fication plan of Lenin and Roosevelt is not an accident (GOELRO and the electrification of the
Tennessee valley).

The strategic importance of electricity was not only based on its extraordinary relevance
for the weapon industry, but also on the fact that it became a basis of the welfare state flourishing
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in the 50s and 60s; the key sectors of development, like the car industry, machinery, aluminium
industry were all built on electricity; and the electricity-based welfare and mechanized house-
holds also became the symbol of welfare for the population. It is also important to note that this
source of welfare must be cheap, therefore this model was accompanied by wastage. Energy
firms (and generally public utilities) became in these circumstances the flagships of welfare state,
as they embodied a care based on private ownership. The mechanism of state care was regula-
tion; in the course of regulation, the state administration and the monopolistic company were
bargaining (during which the state administration and the management of large companies be-
came naturally interlocked), the result of which was on one hand a secure supply, and the appro-
priate profit of the company on the other hand.

Regulation is not simply a market good. In case of some strategic sectors (like the energy
industry), it is the instrument of exercising power over the companies and consumers, and of the
searching equilibrium between them.

A good example of this is when a sector is not a strategic sector any more, or the effects of
regulation are politically detrimental, because they generate so much rigid institutions which
prevent development. In this case, regulation has to be removed even drastically. A famous ex-
ample for this is the regulation of air traffic in the USA in the years between 1930 and 1980. The
strategic importance of air traffic was obvious, therefore a strict licensing and price regulation
system was in place from the 30s. From 1938 until 1978, no new airline company was licensed,
and prices were kept high, which was explained by the safety of flight, and supply obligations. (It
was explained that in the case of a free market, companies would not provide flight to less fre-
quented places.) In 1978, under President Carter, the entry was made completely free, and the
prices were released. After this step, average prices fell steeply, and the usage of flights increased
as well. At the same time, the safety of flights has not deteriorated thanks to market competition.
The exit of the state from the sector was made possible by the fact that flying has lost from its
military importance (at least from the importance of the Vietnamese-type strategy carrying big
masses) and it was less dominant in transport, and in the forwarding of news, information, as
new technologies have appeared.

In addition to physical actions, actions against regulated markets appeared also in the the-
ory. ‘Suddenly’ economists discovered that the recognition of costs in prices can encourage
companies to wastages, or it can shift their cost structure to capital intensive directions. (Al-
though these theories, such as the ‘gilding’ or the Averch-Johnson effect are 40 years old, the
demand for removing regulations awoke them from their long sleep.)

Through the crisis of the welfare state and the appearance of new technologies, also the
electricity sector lost its previous leading role. However, the ‘flagships’ (typically public utility
companies) were able to conserve the status quo to some extent as a result of their extreme eco-
nomic power and their interlocking with the state administration. In other words, they became
mummies left from the welfare state, which — through their power — are still very healthy. There-
fore they could not have been destructed and terminated peacefully, only through great convul-
sion.

There is any need to bring up-to-date examples in order to introduce the contents of regula-
tion. Coase discusses the problem of lighthouses in details in one of his studies (Coase 2000).
Lighthouses are brought up as examples for necessary state investments and regulation in the
economic literature. In addition to two XIX century authors, Coase mentions Samuelson as an
example, according to whom it is the state who has to build and operate lighthouses, because
entrepreneurs would not build and operate them in the hope of profit, partially because it would
be difficult to collect the charges from the seamen using the lighthouses, and also because the
collection of charges would not even theoretically be fair, as all usage charges increase the profit,
while there is no additional cost.
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Coase introduces how the British lighthouse system was developed and operated. From
1566 on, when they received the right of maintaining and regulating navigational buoys, the
lighthouses were supervised by the organization Trinity House established in 1514. (At that time
there were almost no lighthouses, only two of them were operating.) In addition to the supervi-
sion of lighthouses, this organization was performing the regulation of the pilot system and some
charity activities. Trinity House was a private organization performing public tasks. In the 17th-
18th centuries, the majority of towers were not built by Trinity House, but usually by private
entrepreneurs. These entrepreneurs either received a specific letter of privilege from the Parlia-
ment, or they rented the establishment and maintenance rights from Trinity House. Agents col-
lected charges for the lighthouses in the harbors depending on the size of the ships. The towers,
mainly in order to efficiently standardize the charges — were bought up by Trinity House in the
19th century, providing a huge return to the owners of the towers or for the renters of the rights.
This buy-up was encouraged by a relevant act in 1836. The system operating during the entire
20th century was formed at the end of the 19th century; and was regulated by the Navigation Act
of 1898. The essence of the system is that the ships pay a standard charge, which is put in a fund
(the General Lighthouse Fund), which only serves the operation of the lighthouses. The duty is a
standard charge depending on the type of the ship and the displacement tons value. Homeland
ships pay it for 10 voyages, while foreign ships for 6 occasions; any further trips are duty-free.
Charges are set annually; which is strictly supervised by the experts of Trinity House, HM
Treasury (Ministry of Finance) and the representatives of the owners of the ships, therefore it is
under efficient control.

The regulation of the financing of lighthouses shows well that the prevailing British sys-
tem was not created because private property would not be able to operate it profitably, but in
order to be able to create a just, standardised system of charges in addition to the ability to
control of the buyers of the service. When having a look at the history of regulation in the past
decade, we can see that in the classic regulated industries steps are made towards the system
of lighthouses that has existed for 100 years. The bureaucratic regulation of Samuelson, which
often serves the interest of lobby groups of companies, is replaced with social or consumer
control, often through the introduction of market instruments.

Accordingly, the definition of regulation is modified in the following way. Regulation

democratically controls the prices, sales, and production of companies, and influences
these in order to achieve certain social objectives.
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