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Xaycmoea B. €., [y6apesa I. 0., CanaweHko T. I, Kocmerko [j. M. BusHaveHHs pu3ukis, cmilikocmi i npo6aem nanueHoi 6e3neku YkpaiHu
ma KpaiH Eeponelicbko20 npocmopy (MampuyHuii nioxio)

YKpaiHa Ha Cb0200HI M€ KpUMUYHO HU3bKUL pieeHb NanusHoi be3nexu, ujo noe’a3aHo 3 nadiHHAM Haghmosudobymky, 3aHenadom Hachymonepepobku i 06-
MexeHHAM moxcausocmeli wjodo immopmy Hapmu ma momopHozo nanued. Memoto docaioxeHHA € po3pobKa Memoou4Ho20 nioxody 00 OYiHKU NanusHoi
be3neku YkpaiHu ma kpaik Esponelicbkozo mpocmopy, wo nepedbayae PO3PaxyHoK NOKAAbHUX iHOUKAMOpIe NanusHoi 6e3nexu 3a KOMMOHEHMAMU Ma PIBHAMU.
OuiHKy nanugHoi be3neku YkpaiHu ma Kpaik €sponu 3anponoHosaro 30ilicHeamu 3a Yomupma be3neKkosuMu KOMIoHeHmamu: 00CmamHicmes, HasBHICMb,
npuliHAmHicms, docmynHicmb. 3anponoHo8aHo memoduyHul nioxio 0o suseneHHs npobnem y 3abe3neveHHi nanugHoi besnexu, AKul, Ha 8iOMiHy 8i0 HaABHUX,
6a3yemoca Ha cucmemi Mampuyb No3uyioHysarHHs YkpaiHu ma kpaik Esponelicbko20 npocmopy 8 nAoWUHI KOOPOUHAM: «4ocmamHicme Cupux 8y2ne8o0Hie 014
8HYMpIiWHb020 8UAOBYMKY, POKie — JocmamHicme cupux 8y2neso0Hie 045 HagmonepepobKu»,; «HasgHicme cupux eyenegodHie 013 Haymonepepobku — Ha-
ABHICMb MOMOPHO20 NAAUBA 014 KiHUEB020 CMOMUBAHHAY; «[TpuliHAMHICMb Cupoi Hagmu y cuposuHi 014 HacpmonepepobKu — MpuliHAMHiCMs MOMOpPHo20 Nna-
71uea 'y 8UXioHili npodyKuii Hagpmonepepobku; «JocmynHicmb imnopmy cupux 8yeneooHie — JocmynHicme iMnopmy MOMOpHO20 NaaUSa». AHAI3 KOMIOHEHM
i pigHie nanueHoi be3neku YkpaiHu ma kpai Egponelicbkozo npocmopy 00380/1u8 BU3HAYUMU, W0 Halisuwuli piseHb nanusHoi besnexu y 2021 p. manu: Hopee-
2isi, Benuka bpumanis, /lumea, Icnawis, a HaliHuxcyuli — YopHozopis, CnoeeHis, lamsis, EcmoHis. Ykpaika y 2021 p. 3a pigHem nanugHoi 6esnexu 35 % 3alimana
24-me micue ceped 29 esponelicokux KpaiH. Ha 3HUMEHHA pigHA nanusHoi be3neku YKpaiHu enauHyau: pydHayis eupobHu4ux momyxHocmel Yyepes pocilicoky
az2pecito, CKopoyeHHsA 8UO0BYMKY, 0bMexteHi MoXau8oCMi iMnopmy cupux 8y2nesooHis. o ktovosux npobaem y 3abeneyeHi nanueHoi besneku YkpaiHu Heob-
XiOHO 8i0HeCMU: HU3bKUI pigeHb docmamHocmi cupux 8yenesodHig 0118 8HymMpiluHL020 8UAOBYMKY Ma cupux gy2nesodHie s HagmonepepobKu; HU3bKUl
pigeHb HAABHOCMI CUPUX By2/e800Hi8 044 HaghmonepepobKU ma HaSBHOCMI MOMOPHO20 NANUBA 044 KiHUEB020 COMUBAHHA. YKpaiHi 0 3a6e3ne4eHHs na-
nusHoi be3neku HeobXioHo 36inbwysamu 8udobymok cupux 8y2aego0His, Hapoujysamu obcaeu HagpmonepepobKu 0114 KiHUEB020 CMOXUBAHHs, po3bydosysamu
8UPOBHULMBO CUHMEMUYHO20 MOMOPHO20 NAAUBA i3 8Y2inns.

Kntouoei cnoea: nanusHa 6esnexa, HagpmonepepobKa, nepsuHHi 8y2neeo0Hi, MampuyHuli nioxio, oyiHka nanusHoi benexu.
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Introduction. Russian aggression against Ukraine has
caused an energy crisis in Europe, therefore the issues of ensur-
ing energy and fuel security are becoming increasingly acute.
The reduction in the level of fuel security of Ukraine is influ-
enced by: destruction of production facilities as result of rus-
sian aggression, decrease in oil production, limited opportuni-
ties to import crude hydrocarbons.

The carried out analysis of scientific literature shows
that leading foreign scientists pay considerable attention to
the problems of assessing both the energy and fuel security.
The fundamental approach to assessing energy security was
presented in the publication [1], that proposed the concep-
tion of 4A, based on such security components as: accessibility
(geological component), availability (economic component),
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acceptability (geopolitical component), affordability (environ-
mental and social component).

The subject of research of such scientists as Kruyt B. et
al. [1], Cherp A. [2], Jewell J., Hughes L. [3] Sovacool B. K. [4]
Ren J. [6], Fang D. [6] is the development of methodological
approaches to the energy and fuel security assessment. The
carried out analysis showed the lack of a unified approach
to assessing the energy and fuel security, the composition of
security components, and absence of local indicators in their
content.

The aim of the study is to develop a methodical ap-
proach to assessing the fuel security of Ukraine and the coun-
tries of the European space, which involves the calculation of
local indicators of fuel security by components and levels.

The Eurostat data [7] served as an information base for
assessing the fuel security of Ukraine and European countries.
With the help of large-scale modeling of large data sets with the
use of Microsoft Power BI software, matrices for positioning
Ukraine and the countries of the European space by levels and
components of fuel security are formed [8].

Presentation of the main material. Today, Ukraine has
a critically low level of fuel security, which is associated with
a drop in oil production, a decline in oil refining and limited
opportunities to import oil and motor fuel.

Based on the authors’ significant preceding developments
in the field of fuel security [9-11, etc.], it is proposed to assess
the fuel security of Ukraine and the countries of the world ac-
cording to four security components: accessibility, availability,
acceptability, affordability, which allows to determine by the
levels of primary, ultimate and general fuel security.

The following were chosen as local fuel security indica-
tors: Accessibility of crude hydrocarbons for indigenous pro-
duction, in particular year (AC,); Accessibility of crude hydro-
carbons for oil refining, in particular year (AC); Availability
of crude hydrocarbons for oil refining, % (AV,); Availability of
motor fuel for final consumption, % (AV.); Acceptability of
crude oil as a feedstock for refining, % (ACC); Acceptability
of motor fuel in the output products of oil refining, % (ACC,.);
Affordability of crude hydrocarbons imports, % (AF,)); Af-
fordability of motor fuel imports, % (AF, ;).

The first chain of the fuel cycle is natural reserves, that
is, deposits of oil and gas condensate. The assessment of the se-
curity component for this chain is reduced to the assessment of
the accessibility of natural reserves of crude hydrocarbons for
indigenous production and transformation (refinery inputs).
This makes it possible to determine the natural potential of
each country and arrange countries according to their contri-
bution in the regional space.

Fig. 1 shows the matrix of positioning of Ukraine and
European countries in the coordinate plane «Accessibility of
crude hydrocarbons for indigenous production — Accessibility
of crude hydrocarbons for oil refining» in the year 2021.

As shown in Figure 1, Spain is the only country in the
quadrant of the matrix with a high level of the accessibility of
crude hydrocarbons reserves, but at the same time the coun-
try has low volumes of hydrocarbons to meet the needs of oil
refining.

Most of the countries under study have a low level of
both accessibility of crude hydrocarbons reserves and accessi-

bility of crude hydrocarbons for indigenous production, so they
can be considered oil-deficient.

Ukraine had a fairly strong position in the European
space in terms of accessibility of reserves for both production
and oil refining needs. However, this level was reached due to
a drop in their production and a reduction in oil refining vol-
umes. Ukraine, Romania and Croatia belong to the quadrant
of the matrix, characterized by a high level of accessibility of
crude hydrocarbons for indigenous production and a low level
of accessibility of crude hydrocarbons for oil refining.

Thus, according to the 1st security component (acces-
sibility of natural reserves), it can be said that Ukraine, having
moderate deposits of oil and gas condensate, did not develop
its own oil refining.

The second security component is related to oil refining —
the transformation of natural resources into end products. It is
proposed to evaluate it by the availability of production for oil
refining and oil refining for final consumption.

As can be seen from Fig. 2, in European countries, the
availability of oil and gas condensate production for oil refining
was at a low level. Of the countries under study, only Norway
had the available production of crude hydrocarbons to cover
the needs of oil refining.

According to the 2nd security component (availability
of oil refining), Ukraine enters the quadrant of the matrix,
which is characterized by a low level of availability of crude
hydrocarbons for oil refining and a low level of availability of
motor fuel for final consumption. Having a significant avail-
ability in the production of oil and gas condensate, Ukraine
had a critically low availability of oil refining for final con-
sumption.

The third security component determines the quality of
transformation of initial resources into end products and can
be characterized as the acceptability of oil refining. It is as-
sessed by the acceptability of crude oil and the acceptability of
refinery outputs. At that, in most countries there is a tendency
to replace crude oil with other raw materials (natural gas liq-
uids, refinery feedstocks and other hydrocarbons), which leads
to an increase in the yield of motor fuel.

As can be seen from Fig. 3, in most European countries,
the acceptability of crude oil and the acceptability of petroleum
products exceeded 60% in the year 2021. Most of the countries
under study fell into the quadrants of the matrix with a high
and medium level of acceptability of crude oil as a feedstock for
oil refining and a high level of acceptability of motor fuel in the
output products of oil refining. Ukraine is also included in this
group of countries, but it has one of the lowest values of accept-
ability rates in the European space.

The fourth security component is the affordability of im-
ports of crude hydrocarbons and motor fuels, which helps to
develop domestic oil refining based on high-quality and cheap
raw materials and supply cheap and high-quality petroleum
products to the internal market.

The countries of the European area had moderate values
for the affordability of crude hydrocarbons imports, as they had
an extensive geography of their supplies. Norway has the high-
est level of affordability of crude hydrocarbons imports and af-
fordability of motor fuel imports (Fig. 4). The countries focused
on importing russian oil had the least affordability of crude hy-
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Accessibility of crude hydrocarbons for oil refining, in particular year (ACp)

Fig. 1. The matrix of positioning of Ukraine and European countries in the coordinate plane
«Accessibility of crude hydrocarbons for indigenous production - Accessibility of crude hydrocarbons
for oil refining» in the year 2021

Source: formed by the authors

drocarbons: the Czech Republic, Slovakia, Bulgaria, Lithuania,
and Finland. Countries with developed sea routes are charac-
terized by high affordability of crude hydrocarbons imports:
Spain, Italy, France, the Netherlands, Belgium, and Portugal.

Ukraine is included in the quadrant of the matrix, which
is characterized by an average level of affordability of crude hy-
drocarbons imports and a low level of a affordability of motor
fuel imports.

Fig. 5 presents an assessment of the fuel security of the
countries of the European area and Ukraine by levels: primary
fuel security, which applies exclusively to crude hydrocarbons,
and ultimate fuel security, which applies exclusively to motor
fuel.

Based on Fig. 5, the leaders in primary fuel security were
Norway and Spain, i. e., the countries with sufficient deposits
of crude hydrocarbons. The outsiders were countries that did

not have proven deposits and had a zero resource cycle of mo-
tor fuel, such as Estonia, Latvia, Montenegro, Slovenia, as well
as countries that were highly dependent on hydrocarbons im-
ports, such as Finland and Bulgaria.

The leaders in ultimate fuel security are the countries
that had excess capacities of the oil refining complex: Norway,
Lithuania, Greece.

20 European countries, such as Hungary, the Czech Re-
public, Turkey, Poland, were included in the quadrant of the
matrix with an average level of ultimate and a low level of pri-
mary security, they had insufficient capacity of the oil refining
complex, focused on the import supply of russian oil.

Ukraine is included in the quadrant of the matrix, char-
acterized by low levels of ultimate and primary security, be-
cause Ukraine would combine the moderate proven reserves
with the for the most part declined oil refining.
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Availability of crude hydrocarbons for oil refining, % (AVg)
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Fig. 2. The matrix of positioning of Ukraine and European countries in the plane of coordinates
«Availability of crude hydrocarbons for oil refining - Availability of motor fuel for final consumption»
in the year 2021

Source: formed by the authors

Fig. 6 shows a diagram of the distribution of Ukraine to-
gether with European countries by the level of fuel security in
the year 2021.

European countries with a high level of fuel security in-
clude: Norway — 84%, Great Britain — 59%, Lithuania — 57%,
Spain — 55%, and Greece — 54%. A low level of fuel security was
noted in such countries as: Ireland — 34%, Montenegro — 17%,
Slovenia — 15%, Latvia — 13%, Estonia — 12%. In 2021, Ukraine
ranked 24th among 29 European countries in terms of fuel se-
curity that was 35%.

Tab. 1 presents a generalized description of the results of
the fuel security assessment and its components in Ukraine and
in European countries.

The carried out analysis of the components and levels
of fuel security of Ukraine and the countries of the European
space made it possible to determine that the following coun-
tries had the highest level of fuel security in 2021: Norway,
Greece, Lithuania, Spain. It should be kept in mind that only
Norway has significant oil deposits. Along with this, despite the
absence of these deposits in other countries, the latter achieved

a high level of fuel security due to the development of a highly
efficient oil refining complex based on low-concentration im-
ports of crude hydrocarbons.

Countries with zero resource cycles of motor fuel had
the lowest level of fuel security: Montenegro, Slovenia, Latvia,
and Estonia.

Based on the results of the analysis, it is determined that
the key problem in ensuring the fuel security of most European
countries are related to the components of accessibility, avail-
ability and affordability, namely: accessibility of crude hydro-
carbons for indigenous production; accessibility of crude hy-
drocarbons for oil refining; availability of motor fuel for final
consumption; affordability of motor fuel imports.

In Ukraine, problems in ensuring fuel security are related
to the first and second security components, i. e. accessibility
and availability. Thus, Ukraine has a low level of accessibility of
crude hydrocarbons for indigenous production and of acces-
sibility of crude hydrocarbons for oil refining, also a low level of
availability of crude hydrocarbons for oil refining and of avail-
ability of motor fuel for final consumption.
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Acceptability of crude oil as a refining feedstock, % (ACCop)
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Fig. 3. The matrix of positioning of Ukraine and European countries in the coordinate plane
«Acceptability of crude oil as a feedstock for refining - Acceptability of motor fuel in the output products of oil refining»,
in the year 2021

Source: formed by the authors

Conclusions. It is proposed to assess the fuel security
of Ukraine and European countries according to four security
components: accessibility, availability, acceptability, affordabil-
ity, which allows it to be determined by the levels of primary,
final and general fuel security.

A methodical approach to identifying problems in ensur-
ing fuel security is proposed, which, unlike the existing ones, is
based on a system of matrices for positioning Ukraine and the
countries of the European space in the plane of coordinates:
«Accessibility of crude hydrocarbons for indigenous produc-
tion, in particular year — Accessibility of crude hydrocarbons
for oil refining»; «Availability of crude hydrocarbons for oil
refining — Availability of motor fuel for final consumption»;
«Acceptability of crude oil as a feedstock for refining — Accept-
ability of motor fuel in oil refining feedstock»; «Affordability
of crude hydrocarbons imports — Affordability of motor fuel
imports».

The carried out analysis of the components and levels
of fuel security of Ukraine and the countries of the European

space made it possible to determine that the following countries
had the highest level of fuel security in 2021: Norway, Greece,
Lithuania, Spain; while the lowest level countries were: Monte-
negro, Slovenia, Latvia, Estonia. In 2021, Ukraine ranked 24th
among 29 European countries in terms of fuel security that was
35%.

The key problems in ensuring Ukraine’s fuel security in-
clude the following: low level of accessibility of crude hydrocar-
bons for indigenous production and of crude hydrocarbons for
oil refining; low level of availability of crude hydrocarbons for
oil refining and of availability of motor fuel for final consump-
tion.

The carried out study allowed to determine that Ukraine,
in comparison with European countries, has moderate deposits
of crude oil and gas condensate, and in order to ensure fuel
security, it is necessary to increase the production of crude hy-
drocarbons, increase the volume of crude oil refining for final
consumption, and develop the production of synthetic motor
fuel from coal.
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Affordability of crude hydrocarbons imports, % (AFcy)
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Fig. 4. The matrix of positioning of Ukraine and European countries in the plane of coordinates
«Affordability of crude hydrocarbons imports - Affordability of motor fuel imports», in the year 2021

Source: formed by the authors
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Fig. 6. The diagram of the distribution of Ukraine together with some other countries
of the world by the level of fuel security in the year 2021
Source: formed by the authors
Table 1
The generalized characteristics of the results of the assessment of fuel security
of Ukraine and European countries in the year 2021
Components
Country Fuel security
Accessibility Availability Acceptability Affordability
1 2 3 4 5 6
Austria Hac,~Hnc, H av,~H av,, Cacc,~Bacc, Car, ~Har, Crs—Hps
Belgium Hac,—Hac, C av,~H av,, Cacc,~Bacc,, CAr, —HAF,, Crs—Hps
Bulgaria Hac,~Hac, H av,=H v, B acc,~BAcc,f Car,,~HAF,, Crs=Hps
Great Britain Hac,~Hnc, Hav,=H av, H acc,~Hacc,, Car,~Har, Hrs~Hps
Greece H ac,—H ac, Bav,—Hav, B acc,~BAcc,, Car,,~HAF, Brs—Hps
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End tbl. 1
1 2 3 4 5 6
Denmark Hac,—Hac, Cav,~Hav, B acc,~Bacc,, Car,~Har, Crs—Hps
Estonia Hac,-Hac, H av, —H v, H acc,-Hacc,, H aF,—H AF,, Hrs—Hps
Ireland Hac,-Hac, Hav,=H av,, Cacc,~Bacc,, Car,~Har, Crs=Hps
Spain Hac,-Bac, Cav,~Hav,, Cacc,~Bacc,, Car,~Har, Crs—Cps
Italy Hac,~Hac, Cav,—Hav, B acc,-Bacc,, CAF,,~HAF,, Crs—Hps
Latvia Hac,-Hac, H av,—H v, H acc,—Hacc,, Car,~Har, Hrs—Hps
Lithuania Hac,-Hac, B av,—H v, Bacc,-Bacc,, Bar,—Har, Brs—Hps
the Netherlands Hac,-Hac, Bav,—Hav, Cacc,~Bacc,, Car,~Har, Crs - Hps
Germany Hac,-Hac, H av,—H v, B acc,-Bacc,, Car,~Har, Crs—Hps
Norway Bac,~Hnac, Cav,—Bav, B acc,-Bacc,, Bar, ~BaF, Brs - Bps
Poland Hac,-Hac, H av, =H v, B acc,-Bacc,, Car,~Har, Crs—Hps
Portugal Hac,~Hac, Cav,—Hav, B acc,-Bacc,, CAF,,~HAF,, Crs—Hps
Romania Hac,-Hac, Cav,—Hav,. B acc,-Bacc,, Car,,~HAF,, Crs—Hps
Serbia Hac,-Hac, H av,—H v, B acc,-Bacc,, CAF,,~HAF,, Crs—Hps
Slovakia Hac,—Hac, Cav,=Hav, B acc,-Bacc,, CAF,,~HAF,, Crs—Hps
Slovenia Hac,-Hac, H av,=H av, H acc,—Hacc,, Car,~Har, Hrs—Hps
Turkey Hac,-Hac, Hav,=H av,. B acc,-Bacc,, CAF,,~HAF,, Crs—Hps
Hungary Hac,-Hac, H av, —H v, Cacc,-Bacc,, Car,,~HAF,, Crs—Hps
Ukraine Hac,-Hac, H av,—H v, Cacc,~Bacc,, CAF,,~HAF,, Hrs—Hps
Finland Hac,-Hac, Cav,—Hav, B acc,-Bacc,, CaF,,~HAF,, Crs=Hps
France Hac,-Hac, H av,=H v, B acc,-Bacc,, Car,~Har, Crs—Hps
Croatia Hac,-Hac, Hav,~Hav, B acc,-Bacc,, CAF,,~HAF,, Crs—Hps
Czech Republic HAc,-Hac, Hav,~H av,, B acc, - Bacc,, CaFy,~H AF,, Crs-Hps
Montenegro Hac,-Hac, Hav,~Hav, H acc,—Hacc,, CAF,,~HAF,, Hrs—Hps
Sweden Hac,-Hac, Cav,—Hav, Cacc,~Bacc,, Car,~Har, Crs—Hps
Formed by the authors
where H — low level, C — medium level, B - high level
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