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PRICE FORMATION CRITERIA FOR
ELECTRICITY SUPPLY COMPANIES IN THE
CONDITIONS OF MARKET LIBERALIZATION

ABSTRACT

The main goal of the research is to determine and analyze the criteria for the formation
of electricity prices for generating enterprises using a systemic approach to evaluate the
impact of the set specified criteria as a holistic system. An analysis of the influence of
exchange, regulatory, technical and technological and other criteria and factors on price
formation for energy industry enterprises was carried out. It is indicated that the offer
of prices for electric energy on the stock exchange is formed by three components:
marginal costs, "no-load" costs and "loading" costs. It is established that the opportunity
given to the consumer to influence the price of electricity independently is an important
criterion for the formation of the price of electricity in the conditions of market liberali-
sation, and the mechanism of implementation of this criterion is detailed. The existence
of both a positive and a negative impact of excessive market regulation by the intro-
duction of the procedure "imposing special obligation" on energy industry enterprises is
indicated. The main factors influencing the "cost of the supplier's services" criterion are
established and analyzed. The conclusion that the criteria for the formation of the elec-
tricity price should represent a coordinated system that realizes the principle of com-
patibility of incentives for all parties that form a balance of interests - both producers
and consumers is a scientific novelty. In addition to the principle of the compatibility of
incentives, other principles which must be met by the criteria for the formation of the
electricity price were also named for the first time. In order to introduce a systematic
approach to analysis, a model of electricity price formation in conditions of market lib-
eralization has been proposed for the first time. The advantage of this model lies in the
fact that it allows not only for assessing the impact of the identified criteria on the
electricity price but also to forecast this price for future periods.

Keywords: price formation criteria, electricity, energy market liberalization, model

JEL Classification: D40, D50, Q43

INTRODUCTION

During the years of independence, conditions were created for significant imbalances in
the volumes of electricity production and consumption, as well as inadequate financing
of producing enterprises. This, in particular, was assisted by: a reduction in the popu-
lation; a decrease in GDP (which significantly reduced consumption volumes); an inad-
equate level of management of the industry; strict institutional regulation of prices, old
technologies and equipment, and a period of operation of which has long expired. All
the mentioned above led to the inefficiency of production and significant cost of elec-
tricity. This stimulated changes, in particular, in terms of tariff deregulation and improv-
ing the management of energy enterprises. But this was not enough. The liberalization
of the electric energy market in Ukraine has contributed to the solution of many prob-
lematic moments in ensuring a balance of interests in relations between energy produc-
ers and consumers. Institutional structures, generating enterprises, energy transmission
enterprises, and consumers felt the need to create flexible competitive mechanisms that
would stimulate investments in energy and electric energy consumers to use it effec-
tively, provided that the electricity price was acceptable to consumers and producers.
To achieve that, proper regulatory and organizational support is needed, as well as the
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formation of mechanisms and tools for the realization of the specified tasks and a system of criteria that would support
the aggregation of demand flexibility, and not only compensate costs to generating enterprises but also ensure the appro-
priate level of their profit. Flexible competitive mechanisms and a system of criteria are able to distribute the volumes of
produced energy between different markets in an optimal way, which is a means of motivating both producers and con-
sumers.

In Ukraine, according to the Law "On the Electric Energy Market" [1], the Resolution of the Cabinet of Ministers "On
Approving the Regulation on Imposition of Special Obligations on Participants of the Electric Energy Market to Ensure
Public Interests in the Process of Functioning of the Electric Energy Market" [2], other regulatory acts according to Euro-
pean norms, the electricity market became such a mechanism. One of the goals of the creation of the electricity market
was to reduce the impact of threats on the level of energy security, which was analyzed in the works of Sukhodolia,
Riabtsev [3] and Sukhodolia, Kharazishvili [4]. Liberalization of the electricity market contributed to a significant benefit
for consumers as a result of a trend of price reduction due to the competition. After the introduction of "day-ahead" market
prices EU electricity markets became transparent, indicative and comparable, which stimulated competition in the European
area, as indicated by the works of Sarfati et al [5], Felling et al [6], Kyzym et al [7] and other researchers. This determines
the importance of exchange mechanisms of price formation in conditions of market liberalization, therefore, the use of
these mechanisms is analyzed in detail in the presented study. But it is necessary to note a significant level of price
differentiation in the market. The structure of the electric energy (EE) supply is the main factor of price differentiation,
and the structure of internal generation is the main factor of price formation in isolated markets, as proved by Salashenko
[8]. The model of the European competitive market, which consists of wholesale (wholesale trade/transportation) and
retail (distribution/supply) parts, was used to form the Ukrainian EE market. That is, EU Regulation 1227/2011 legally
approved two forms of the EE market: commaodity and financial. The effectiveness of such construction is confirmed by
the practice of the Ukrainian EE market [7].

LITERATURE REVIEW

A significant number of scientific works are devoted to the study of various aspects of the work of electricity generating
companies in the conditions of the liberalization of the EE market and, accordingly, the criteria for the formation of the EE
price depending on them.

Thus, in the analytical review of Capper et al [9], it is hecessary to take into account the "physical limitations of the market"
when introducing market mechanisms - we considered this when introducing a balancing mechanism using economic and
non-economic factors; the formation of a "holistic approach to the development and operation of the market" - this was
used in the modelling of the formation of the electricity price in the conditions of market liberalization. Sytailo [10] indicated
that if it is necessary to apply traditional economic criteria (primarily - costs and profit rates) for the formation of the EE
price in the conditions of market liberalization, the establishment of the "range of calculated marginal prices for PSO per
regulated producer" becomes an important mechanism, which we used in the development of the model. Azzuni et al [11]
studied the "dimensions" of the state's energy security, which are understood as groups of impact criteria. Social and
technical-technological dimensions are considered, but special attention is paid to the mechanisms of forming the balance
of economic influences, exchange mechanisms are called the main factor. Nitsenko et al [12] studied social and environ-
mental factors of pricing. Rated capacity, the ratio of rated capacity use, investments expenditures, fixed operating costs,
and variable operating costs are used in the analysis of economic criteria. Aghahosseini et al [13] studied the method of
minimizing costs for the production of EE using a model with an hourly resolution. This is useful for internal corporate use,
but, in our opinion, the introduction of market mechanisms in Ukrainian realities allows us to balance the market effectively.
Maistro et al [14] indicated the mechanisms for balancing the production and consumption of EE: "increasing energy
efficiency in all spheres of social life; diversification of sources and directions of supply of energy resources, an increase
of energy production, reform of the national energy industry, balanced price policy". Ahlgvist et al [15] studied the market
mechanisms of EE price formation. The need for a compromise combination of mechanisms of market centralization and
decentralization in conditions of market liberalization is considered. It is indicated that decentralized day-ahead markets
can be improved by implementing grid restrictions. Guerrero et al [16] proposed peer-to-peer energy trading in a low
voltage system. This is considered in the presented article with an analysis of the effectiveness of the Ukrainian ASKOE/LU-
Z0D system. Islam et al [17] developed an optimization approach to determine the priorities of buyers and sellers in the
equal market of EE based on the distance from the aggregator. This approach in Ukraine embodies the implementation of
the EE transportation price. Nitsenko et al [18] proposed a pricing algorithm that is implemented through price adaptability,
which is useful in the condition of the modernization of energy-generating enterprises. But, in our opinion, exchange
mechanisms form the appropriate adaptability of pricing. Kara et al [19] propose an optimization mechanism that will allow
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exchange operators to estimate the limits of EE price fluctuations in real-time trading, which will ensure the balance of
production and consumption while minimizing the price. Kiihnbach et al [20] suggest allowing consumers to directly par-
ticipate in the central spot market, which is economically impractical in Ukrainian realities. Yatsenko al [21] studied the
impact of external economic factors on pricing. Ottesen et al [22] suggested that real-time EE volumes be distributed
between different markets. Tsaousoglou et al [23] examine the market model criteria, which are market size, market
objective and the market mechanism. In our opinion, this approach is somewhat generalized. Ahmed et al [24] propose
environmental impact, assessment models. In our opinion, this affects intra-corporate costs and is compensated by ex-
change pricing mechanisms.

AIMS AND OBIJECTIVES

The activity of the energy sector requires a detailed analysis of a difficult economic situation in the conditions of an active
phase of military operations. First of all, the effectiveness of the criteria for the formation of the electricity price for
enterprises of the industry requires an analysis, since the effective realization of the price policy in relation to electricity,
which on the one hand is both a significant social factor and a necessary condition for the functioning of the country's
economy, and on the other hand, must compensate the costs of generating enterprises and provide them with adequate
profit level. And the proper financial condition of enterprises determines the success of their technological renewal, which
shapes the strategic prospects of the energy industry.

The purpose of the study is to determine and analyze the criteria for the formation of electricity prices for generating
enterprises using a systemic approach to assess the impact of the set of specified criteria as a complete system.

METHODS

To ensure the fulfilment of the goals of the presented research, general and special methods of cognition were used. In
particular, the method of induction and deduction is used to substantiate the purpose of the research and identify unre-
solved aspects of the problem; using the method of content analysis, an analytical review of the scientific literature on the
specified issue was carried out; the method of system analysis was implemented to determine the criteria for price for-
mation at electricity supply enterprises in conditions of market liberalization; with the help of the system approach method,
the stratification of price formation criteria was carried out; using the method of induction and deduction, a model of
electricity price formation in the conditions of market liberalization was developed: the implementation of the convergence
from abstract to concrete method made it possible to conduct a detailed analysis of the effects of determined groups of
criteria - economic, social, climatic, technical and technological and market mechanisms on the formation of electricity
prices at enterprises of all types of energy.

RESULTS

The effectiveness of achieving the goal of balancing the volumes of electricity production (hereafter EE) and the volumes
of its consumption due to the introduction of the EE market was proven by the uninterrupted functioning of the specified
market in the first days after the beginning of the Russian aggression.

A day before the start of the active phase of the war - the so-called "day-ahead" market (hereinafter DAM) - 165666.8
MWh were purchased on the spot market. This shows that the business did not wait for the start of the war. The shock
reaction of the market to the fact that the energy system of the country began to work in isolation from the energy systems
of Russia and Belarus from 24.02.2022 was significant price volatility and a significant decrease in the volume of sales in
the period until 27.02.2022. According to the decision of the National Commission for State Regulation of Energy and
Public Utilities (NCSREPU), the minimum price restrictions on the electricity market were raised and the price restrictions
on the intraday market (hereinafter IDM) were left. This led to the stabilization of the market, supported electricity pro-
ducers during the crisis and proved the effectiveness of market price formation even in an emergency situation.

At the same time, according to the Minister of Energy G. Galushchenko, for the period from February 24, 2022, the level
of settlements on the EE market deteriorated by 30%. According to opinion polls, a significant number of consumers (this
applies to both the population and industry) point to the high prices of EE as the main reason for this.

But our analysis (see Table 1) indicates that electricity prices in Ukraine are significantly lower than prices in EU countries,
our neighbours. In particular, the data shown in Table 1 indicate that for twenty days in May of this year, the average EE
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prices of DAM in Ukraine were lower than the corresponding EE prices of neighbouring European countries by 48.0% -
66.1% [25].

The weighted average prices for the IDM at the EE market in Ukraine during the same period were UAH 2,740.78/MWh,
which is also lower than the price level of EU countries by 55.5%-55.7% [25]. For example, for Slovakia, the weighted
average price of EE at IDM for this period was 6158.34 (OEC/SK -55.5%), and for the Czech Republic, respectively, it was
6187.57 (OEC/CZ-55.7%) [25].

Electricity market trading takes place through the electronic exchange trading platform of Ukrainian Energy Exchange LLC
(hereinafter UEE LLC). "UEE" LLC is a commaodity and raw material exchange that has significant long-term trading expe-
rience in the energy markets of natural gas, oil products, coal and other energy resources. With the introduction of ex-
change trading, a new type of criteria for influencing the formation of the price of electricity as a product of electricity
supply enterprises appeared. Conventionally, we will call this type of influence criteria "exchange". The EE price offer on
the exchange is formed by three components: marginal costs, "no-load" costs and "loading" costs. The offer is accepted
at marginal costs, but there are also price premiums for manufacturers to cover costs. The need for an exchange balance
of supply and demand in real-time trading and the need for risk hedging by exchange trading parties require a strict
definition of time limits for trading in electricity as a commaodity.

Different trading time limits are determined by different goals pursued by the bidders. The long-term limit provides hedging
of risks and guarantees the return of capital investments. The short-term limit is focused on maximizing sales revenue and
minimizing electricity purchase costs. Real-time trading ensures the balancing of electricity production and consumption.

Different trading time limits are also a criterion for choosing exchange instruments for EE seller companies and EE con-
sumer companies. Futures and forward contracts are used for long-term trading. In short-term (or spot) trading, buying
and selling are carried out according to the conditions of DAM or IDM. Under the conditions of IDM, the buying and selling
process is stopped in the time interval from one hour to 5 minutes before the moment of physical delivery of electricity.
The balancing market provides instant electricity supply with settlement after delivery.

In this way, the "exchange" criteria provide a balance of the interests of EE-selling enterprises and their buyers by market
methods, provided that the necessary level of profit of EE-selling enterprises is formed and their costs are covered. At the
same time, exchange trading forms a proper balance of production volumes and EE consumption volumes at different time
intervals - from long-term to real-time taking into account the balance of interests.

To some extent, this was assisted by the formation of conditions for the liberalization of the electricity market in Ukraine
[1] and the introduction by the Ministry of Energy of Ukraine of a financial model for price formation by state energy
companies. This criterion-based approach to price formation at electricity supply enterprises is called "imposing special
obligations" (ISO) on state enterprises for the production of EE in accordance with the Resolution of the Cabinet of Ministers
"On approval of the Regulation on the imposition of special obligations on participants in the electricity market to ensure
the interests of the general public in the process of functioning of the electric energy market" [2]. The ISO envisages the
sale to enterprises that belong to the category of "guaranteed buyer of electricity" to enterprises-providers of universal
services for the distribution of EE to household consumers at a lower tariff under the conditions of concluding bilateral
contracts at prices set at electronic auctions without exceeding the limits.

In accordance with the Decree of the Cabinet of Ministers [2], if ISO is fulfilled state-owned enterprises Energoatom and
Ukrhydroenergo were granted the right to sell the entire amount of electricity produced by them under market conditions.
With the obtained profit, the state electricity-generating companies can compensate for the difference between the tariffs
for the population established by the state and the market price of EE.

Such a financial model allows state-owned electricity-generating enterprises to stabilize or even improve their financial
condition. At the same time, the introduction of such a financial model allows supplier companies to provide electricity to
vulnerable segments of the population at a lower price.

The negatives of the introduction of the ISO mechanism include the fact that this mechanism has become one of the
factors of excessive market regulation, which leads to the distortion of market principles declared by the Law of Ukraine
"On the Electric Energy Market" [1]. It is also a violation of market principles to introduce various mandatory sales volumes
of EE under the terms of ISO by regulatory acts for enterprises in various spheres of the energy industry. For example,
let's compare nuclear energy enterprises and TPPs. At the first stage of EE market liberalization, the Cabinet of Ministers
decreed that up to 90% of EE produced by nuclear power companies should be sold at a fixed tariff, and only 10% - at
the EE market. NAEC "Energoatom" produces more than half of the country's EE volume, but the cost of the share of
electricity sold at the market remains low compared to other areas of the energy industry. At the same time, TPPs produce
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about a third of the national volume of EE, but their share in the energy costs of the country is ~ 47%. Also, thanks to
the limitation of the maximum price by NERCP, TPPs can sell EE at the balancing market, where the auctions are charac-
terized by higher marginal prices. In order to ensure equal market conditions and to form the strategic efficiency of market
mechanisms, it is necessary to either reduce the ISO for nuclear and hydropower enterprises or apply the specified ISO to
manufacturing enterprises in other areas of energy.

It should also be taken into account that not only the production sector, which includes energy-generating enterprises,
but also the electricity transmission sector, without which EE distribution will not take place, is important in electric power.
Therefore, the issue of price formation is also important for enterprises that provide this transmission. The mechanism of
financial support for the activities of these enterprises differs from the mechanism of price formation for electricity-gener-
ating enterprises. This mechanism is based on the flexible formation of tariffs for electricity transmission services. Thus,
before the start of the EE market functioning, the Ukrenergo tariff for EE transmission services amounted to UAH
57.4/MWh. In June 2019, the tariff increased 6.05 times and amounted to UAH 347.43/MWh, and already in the second
half of 2019, it increased by another UAH 8.9/MWh to compensate for the costs of dispatch management services. The
increase in tariffs for EE transmission services made it possible to compensate for the costs of covering grid losses and
provided the opportunity for "Ukrenergo" to fulfil, under the contract, compensation payments to the guaranteed buyer,
additional costs for performing the functions of the administrator of settlements and commercial accounting of EE. After
the start of the EE market functioning, NKREKP reduced the tariff by 14.16%, in particular, because the costs of purchasing
EE to compensate for technological grid losses were reduced.

For further analysis, it should be taken into account that the same formula pricing model applies to all categories of
consumers. The difference lies in the price at which the supplier company sells EE to a specific consumer.

If the supplier company buys EE on the terms of DAM, then a specific consumer can receive EE at the lowest price. At the
same time, the vast majority of supplier enterprises set the supply price in the Electricity Supply Agreement simultaneously
based on the prices of the DAM, IDM, and the market price of bilateral contracts (hereafter MPBC). In addition to this mix
of prices, the supplier enterprises include their own operating costs in the price, the so-called "cost of the provider's
services". "The cost of the provider's services" consists of the cost of licenses and permits, mandatory payments to all
public and private structures, the price of EE under imbalance conditions, etc.

Table 1. Electricity prices in Ukraine compared to prices in EU countries for 20 days in May 2022, hryvnias/MWh. (Source: according

to [25])

Price, The name of the country
nia:;y;;Vh Ukraine Poland OEI(aJQZo- Romania 051(;/“?:- Hungary OEgél:yun- Slovakia OE’(;IK?;O'
Base 2223.82 4274.28 48._0% 6436.00 -65.4% 6554.05 -66.1% 6273.57 -64.6%
Peak 2646.25 4170.16 36.-5% 6031.04 -56.1% 6221.60 -57.5% 5994.68 -55.9%
Off peak 1801.40 4453.71 59._6% 6840.98 -73.7% 6886.48 -73.8% 6552.46 -72.5%

The criterion "the cost of the provider's services" (hereinafter CPS) depends on several factors: volume of consumption -
the larger the volume of consumption, the lower the CPS criterion; payment schedule for EE — for advance payment, the
share of CPS in the price of EE will be smaller. For payments at the end of the calendar period, the share of CPS in the
price of EE will be greater; expenses for the purchase of electrical energy; from the volume of the client base - if the
number of clients increases, the share of the CPS in the price of EE will be smaller.

As shown by the analysis of the criteria for the formation of the electricity price in the conditions of market liberalization,
they should represent a coordinated system that implements the principle of compatibility of incentives of all parties that
form a balance of interests - both producers and consumers. In addition to the principle of the compatibility of incentives,
the criteria for the formation of the electricity price must also comply with the following principles:

1. Individual rationality of the market participant. That is, ensuring the condition of realizing the non-negativity of each
participant's gain.

2. Group rationality of market participants. This principle stipulates that the profit of each group of market participants
cannot be acquired at the expense of other groups.

3. Understandability, controllability and transparency of the action of each of the criteria.
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To determine the importance of the influence of the criteria for the formation of the electricity price in the conditions of
market liberalization, let us stratify them (see Figure 1.). Stratification requires dividing the price formation criteria into
groups. We have selected the following groups of criteria: economical, social, demographic, climatic, technical and tech-
nological.

Placement conditions \
Number of rooms, dwellings and households

Size of household / house ‘
Living manner of people \
Crowding of people living in settlements |

Social Social and professional position

Population distribution uhder age;
Other characteristics of the population (birth, death rate, movement ‘
activity, etc.) |

Average annual and seasonal air temperature, humidity, wind strength ‘
The presence of reservoirs, their area and the level of water content

Demographic

Climatic

Number of household appliances per person \
Technical parameters of devices for one person
Share of energy-saving devices per person ‘
Technical- Electricity consumption per unit of production by enterprises of this region ‘
techological Dynamics of production volumes of enterprises

Figure 1. Stratification of the criteria for the formation of the electricity price in conditions of market liberalization.

In the group of economic criteria, the main subgroups are highlighted: intra-corporate price regulation criteria (costs and
rate of profit); criteria for market balancing of production and consumption volumes; stock exchange pricing criteria.

The social group includes averaged specific criteria (that is, per person living in a given area). These specific criteria
determine the impact on the balancing of production and consumption for certain localities: living conditions, nhumber of
rooms, apartments, households, household/house size, people's lifestyle, crowding of people living in settlements, social
and professional status, etc. The demographic group of criteria includes the population distribution criterion by age, the
"birth rate" criterion, the "mortality rate" criterion, the "movement activity" criterion, etc.

The climatic group of criteria includes average annual and seasonal air temperatures; average annual and seasonal indi-
cators of humidity, and wind strength; the presence of reservoirs, their area and water content level; the presence of
forest and park massifs, area and other climatic criteria.

The technical and technological group of criteria includes possession of electrical appliances; the number of household
appliances per person; technical parameters of devices per person; share of energy-saving devices per person; the level
of electricity consumption per unit of production by enterprises of this region; the dynamics of production volumes of
enterprises, etc. An important criterion for the formation of the EE price in the conditions of market liberalization is also
the opportunity given to the consumer to independently influence the price of electricity. For this purpose, according to
the Law of Ukraine [1], consumers are divided into groups. Group "A" is those consumers who are connected to the
automated system of commercial electric energy accounting (hereinafter ASCEEA) and the system of local data collection
and processing equipment (hereinafter LDCPE) and group "B" - those who are not connected to the ASCEEA/LDCPE system.
The ASCEEA/LDCPE system is introduced by the code of commercial accounting of electric energy, which was approved
by the resolution of the National Energy Regulatory Commission of Ukraine dated March 14, 2018, under No. 311. This
system allows to read and transmit to the operational information centre data on the hourly consumption of EE, which, in
turn, allows consumers of the group " A", to settle at a price that corresponds to their actual consumption profile. For
example, when consumers plan their activities in accordance with the schedule of energy supply under the conditions of
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minimum prices of DAM, and not prices for peak imbalances, this leads to significant savings on large volumes of con-
sumption. The introduction of such an approach stimulates the economical consumption of EE, that is, educates a rational
consumer and, at the same time, facilitates the formation of general and regional balances of EE production and its
consumption volumes.

The influence of price formation criteria on electricity supply enterprises in the conditions of market liberalization is not
isolated. The totality of the specified criteria forms a system, and their impact must be assessed using a systemic approach.
To introduce a systematic approach to analysis, we have developed a model of electricity price formation in conditions of
market liberalization (see Figure 2). The main criterion for price formation at electricity supply enterprises in the conditions
of market liberalization - ensuring the balance of production and consumption of EE is realised in Figure 2 block "Balance
of interests". This block indicates not only the need to ensure the balance of production and consumption of EE. It also
indicates an integral balance of interests of social, political, narrowly professional and other groups of influence. The block
"Balance of interests" determines the ratio of the blocks "Costs of the company", "Profit" and the block "Retail electricity
price". The block "Retail electricity price" consists of sub-blocks "Supply price", "Distribution price", "Transmission price"
and "Production price". Undoubtedly, the balance is affected by the volumes of EE consumption, the criteria of which are
shown in Figure 1. In Figure 2, the "Volume of electricity" block is responsible for this, it is divided into two sub-blocks:
"Electricity demand in households" and "Electricity demand in sectors economy". The criteria affecting the company's costs
and profits are shown by sub-blocks: "Environmental criteria", "Economic criteria", "Regulatory criteria" and "Risks". The
influence of the "Regulatory criteria" sub-block is manifested in the regulatory actions of the authorities, for example,
regarding the limitation of the price of EE for vulnerable segments of the population. The importance of considering the
"Risks" sub-block of criteria for determining the price of EE is clearly evident now, during the active phase of the war when
nuclear plants are seized, bomb and rocket attacks are carried out on thermal power plants and main power grids. This
does not exclude the need to take into account the criteria affecting the costs and profits of the company: demographic,
social and, especially for production, technical and technological.

| ENIIZ:.E? o Balance of Volume of /L ™ Demographic
criteria interests electricity \f
T OO
> 5 2 s Z o _
g 28 | 28 g 3
& Q@ £ = &= £ o)
5 £ Sg | Sg 5 5 @
a Econo- I s
° mical § {} I °
g criteria g | | ;
8 o | | Retail electricity z || g
o bt | price 4 s |[—] ¢
T 2 ‘ = % 8 | T
Q. Q.
E | s : g E |
o = o
5 o Supply price £ o3 5
o Regulatory D = < = Technical-
£ criteria 5 g e 5 technological
c | c H H
g 3 —I g E < criteria
€ 2 ‘ Distribution 2z 3 =
© 2 price = Fy ©
2 2 g £ g
S ‘é w ks S
=z Transmission
price
L . ] Production -
Risks price Other criteria

Figure 2. The model of electricity price formation in conditions of market liberalization.

In general, the proposed model allows not only to weigh the influence of the mentioned criteria on the price of electricity,
but also to forecast it, both for the day-ahead market and the intraday market, as well as in operational activity and, even,
in a strategic perspective.
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DISCUSSION

Research in the direction indicated in the presented article continues by the authors, in particular, with regard to deter-
mining the effectiveness of price formation criteria for energy industry enterprises under dynamic changes in internal and
external factors. Comparative analysis of prices was carried out in some studies earlier, but at an integrated level using
averaged data for six months or a year. With sudden changes in the price of EE over a long time interval, the comparison
of averaged data introduces a systematic error. In this study, in order to avoid the influence of systematic errors, compar-
ison data for the twenty days of the month of May are given. Various authors cite only the positive impact of the "imposition
of special obligations" procedure on energy industry enterprises. The presented work analyzes both the positive and
negative impact of excessive market regulation by implementing the specified procedure. For the first time, it was indicated
that the criteria for the formation of the electricity price in the conditions of market liberalization should represent a
coordinated system that realizes the principle of compatibility of incentives of all parties that form a balance of interests -
both producers and consumers. In addition to the principle of the compatibility of incentives, other principles, which must
be met by the criteria for the formation of the electricity price were also named for the first time. In order to introduce a
systematic approach to the analysis, a model of the formation of the electricity price in conditions of market liberalization
was proposed for the first time. This model allows not only to evaluate the impact of the identified criteria on the price of
electricity, but also to forecast it, both for the day-ahead market, the intraday market and in operational activity, even,
from a strategic perspective.

CONCLUSIONS

In order to establish the conformity of the level of prices for electric energy, a comparative analysis was performed with
prices in the countries of the European Union - Ukraine's closest neighbours, whose national GDP is close to Ukraine's
GDP. To ensure the necessary level of rationality of the analysis, the criteria were stratified according to the types of their
influence. An analysis of the influence of exchange, regulatory, technical and technological and other criteria and factors
on price formation for enterprises in the energy sector was carried out. The impact of time intervals of market trades on
the formation of the price balance, ensuring both the appropriate level of financing of energy enterprises and the interests
of vulnerable segments of the population is detailed. The impact of the day-ahead market, the intraday market and the
balancing market, which provides instant electricity supply with settlement after delivery, on the price formation, are
analyzed separately. Both the positive and negative impact of over-regulation of the market by the introduction of the
"imposition of special obligations" procedure on energy industry enterprises are analyzed. It is indicated that the offer of
prices for electric energy on the stock exchange is formed by three components: marginal costs, "no-load" costs and
"loading" costs. The main influencing factors on the "cost of the supplier's services" criterion were established and ana-
lyzed. It is indicated that an important criterion for the formation of the price of electricity in the conditions of market
liberalization is the opportunity given to the consumer to independently influence the price of electricity, and the mecha-
nism of realization of this criterion is detailed. The conducted analysis proved that the criteria for the formation of the price
of electricity in the conditions of market liberalization should represent a coordinated system that realizes the principle of
compatibility of incentives of all parties that form a balance of interests - both producers and consumers. In addition to
the principle of the compatibility of incentives, other principles that must be met by the criteria for the formation of the
electricity price have been identified.

In order to introduce a systematic approach to the analysis, a model of the formation of the electricity price in conditions
of market liberalization has been developed. This model allows not only to evaluate the impact of the identified criteria on
the price of electricity, but also to forecast it, both for the day-ahead market and the intraday market, as well as in
operational activities and even, from a strategic perspective.
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KPUTEPII ®OPMYBAHHSA LIIHU HA ENEKTPOMOCTAYAJIbHUX NIANPUEMCTBAX B YMOBAX
NIBEPANI3ALII PUHKY

OCHOBHOIO MeTOI MpeACTaBIeHOro AOCAIAKEHHS € BU3HAYEHHS Ta aHani3 KpuTepiiB hopMyBaHHS LiHW enekTpoeHeprii
ANsl reHepyounx NiagNpUEMCTB 3a 3aCTOCYBaHHS CUCTEMHOMO NiAXoAy Ans OUiHIOBAHHS BMAMBY CYKYMHOCTI BKa3aHMX Kpu-
TepiiB AK UinicHOi cuctemu. MNMpoeeaeHo aHani3 ynauBy Ha POPMYBaHHS UiHW ANs NiANPUEMCTB eHepreTuyHoi ranysi 6ip-
XOBMX, PErynsaTOpHUX, TEXHIKO-TEXHOOMYHUX Ta IHWMX KpUTepiiB i (dakTopiB. YKasaHo, WO Npono3uuis LiH Ha enekTpu-
YHY eHeprito Ha 6ipxi POpMYETbCA 3a TPbOMa CKNAA0BMMU: MapPXXWUHANbHUMKM BUTPaTaMn, BUTPaTaMmn «XONOCTOr0 XOA4y»
Ta BUTPaTaMM «HA 3aBaHTaXXEHHS». YCTAHOBEHO, L0 BaXX/IMBUM KpUTEPIEM (hOPMYBaHHS LiHM Ha eNeKTPOEHeprito B yMO-
Bax nibepanisauii puHKY CTa€ HaflaHa CrMoXXMBAYEBi MOXJIMBICTb CaMOCTIMHO BMIMBaTK Ha LiHYy eneKTpoeHeprii, Ta aeTani-
30BaHO MeXaHi3M peanisauii Uboro KpuTepito. YKa3aHO Ha HasiBHICTb i MO3UTUBHOIMO, i HEraTMBHOMO BMIMBY HaAMipHOI
perynsiuii puHKY BMpOBaaXeHHAM Mpoueaypy «MokiafaHHAM criedianbHnx oboB'A3KiB» Ha MiANPUEMCTBA eHepreTUYHOI
ranysi. YcTaHoBMeHi Ta NpoaHasi3oBaHi OCHOBHI hakTopy BMNIMBY Ha KPUTEPIN «BapTiCTb NOCAYr nocTtadanbHuka». Hay-
KOBOIO HOBM3HOIO € BU3HAYEHHS TOro, O KpuTepii hopMyBaHHS LiHW Ha enekTpoeHeprito MatoTb SBASTM COBOLO Y3romKeHy
CUCTEMY, SIKa peanisye MPUHUMMN CYMICHOCTi CTUMYNIB YCiX CTOpiH, WO ¢opMyloTb banaHc iHTepeciB, — i BUPOOHMKIB, i
crnoxumsadis. KpiM npyHUMMY CYMICHOCTiI CTUMYIB, TaKOX ynepLue Ha3BaHi iHWi NPUHUMMIKM, SKMM MatoTb BiAMNOBIAATU Kpu-
Tepii GopMyBaHHS LiHM Ha enekTpoeHeprito. [ns 3anpoBamKeHHS CUCTEMHOrO Miaxody A0 aHanily Bneplue 3anporoHo-
BaHO Moaenb (hopMyBaHHS LIiHM Ha eneKTPOoeHEprilo B yMOBax nibepanisauii puHKy. MepeBaroto uiei Mogeni € Te, LWo BOHa
[I03BOJISIE HE TiflbKM OLLIHUTM BMNJIMB BUSIBNEHWUX KPUTEPIIB Ha LiHY €NeKTpoeHepril, @ i MPOrHO3yBaTy L0 LiHY Ha HacTynHi
nepioaw.

KmouoBi cnosa: kputepii hopMyBaHHS LiHW, enekTpoeHepris, nibepanisauis eHepropuHKy, Moaesb

JEL Knacudikauis: D40, D50, Q43

170 DOI: 10.55643/fcaptp.5.46.2022.3821


https://fkd.net.ua/
https://www.fta.org.ua/
https://doi.org/10.1016/j.energy.2018.01.187
https://doi.org/10.1016/j.rser.2021.111890
https://doi.org/10.33271/nvngu/2022-3/107
https://www.oree.com.ua/index.php/web/502

