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competitiveness of functional food products is substantiated. The economic aspects of using bee products in functional nutrition are analyzed, and their impact 
on added value formation is determined. It is established that even small amounts of such ingredients as propolis or royal jelly can significantly improve the 
functional characteristics of food products, ensuring their positioning in the premium market segment and increasing their market price. The influence of 
innovative technologies on improving the economic efficiency of using bee products is substantiated. In particular, the role of micro- and nanoencapsulation in 
ensuring the stability of bioactive components, improving their bioavailability, and reducing the negative impact of organoleptic properties is determined. It is 
established that implementing innovative technologies contributes to optimizing production costs in the long term and enhancing product competitiveness. 
Current market trends in the development of bee products are analyzed, and key factors shaping demand are identified, including the growing popularity of a 
healthy lifestyle, increasing interest in natural products, and consumers’ willingness to pay a premium for functional foods. It is determined that the effective 
use of these products requires a comprehensive approach that integrates innovation, production, marketing, and institutional components. It is proven that the 
development of the bee products market creates preconditions for the formation of new market segments and expands the possibilities of their application in the 
food industry. 
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SECURITY FEATURES AT UKRAINE'S CRITICAL ENERGY INFRASTRUCTURE FACILITIES 
 

Pavlov K., Pavlova O., Sadovska I., Nahirska K., Zhovkovska T. Security features at Ukraine's critical energy infrastructure facilities. 
Ukraine's critical energy infrastructure faces unprecedented threats from systematic physical destruction caused by missile and artillery strikes, 

as well as chemical contamination risks from damaged industrial facilities and transformer fires. Since February 2022, the energy system has absorbed 
over 200 targeted strikes, revealing serious gaps in the existing protection framework that was designed for peacetime industrial accidents, not sustained 
armed conflict. Purpose. To systematize the main physical and chemical threats to critical energy infrastructure objects, to develop a conceptual four-
level protection model, and to define the key conditions for effective protection in wartime and post-war recovery contexts. Materials and methods. The 
study uses a systemic approach, comparative and structural analysis, and logical modeling. The empirical base includes Ukrainian legislation on critical 
infrastructure, publications by Prof. Olena Pavlova and other scholars in the field of energy security and chemical safety, international standards for 
critical infrastructure resilience (EU Directive 2022/2557), and World Bank damage assessment data. Results. The main physical and chemical threats 
to energy objects are classified and systematized in a structured typology. A four-level conceptual protection model is developed, encompassing passive 
physical protection, active monitoring and early warning, chemical hazard neutralization, and personnel readiness. The financial and legal conditions for 
implementing the model — including state minimum standards, co-financing mechanisms, and the "build back better" principle — are substantiated. 
Conclusions. Effective protection of critical energy infrastructure demands a genuinely 
integrated approach. Each of the four protection levels is necessary and non-substitutable; 
the failure of any one level undermines the entire system. Post-war reconstruction offers 
a unique window for integrating modern protective measures into rebuilt structures. 

Keywords: critical energy infrastructure, physical protection, chemical dam-
age, energy security, integrated protection model, wartime threats, civil protection, 
build back better.

 
 

Statement of the problem. Ukraine is experiencing 
an unprecedented phenomenon that no other European 
country has faced in peacetime: the systematic, targeted de-
struction of critical energy infrastructure under the condi-
tions of a full-scale armed conflict. Since February 2022, 
Russia has launched over 200 missile strikes against energy 
facilities [8], and the cumulative damages from the destruc-
tion of critical infrastructure, according to World Bank esti-
mates, have exceeded 80 billion dollars [14]. Power plants, 
substations, heating networks, gas pipelines, and oil storage 
facilities have all been attacked. 

Physical destruction is only one dimension of the 
problem. Alongside this, the risk of chemical damage is es-
calating: the ignition of transformer oil releases dioxins and 
dibenzofurans; damage to battery storage facilities contam-
inates soils with acid; and depressurizing cooling equip-
ment at thermal power plants can lead to hazardous ammo-
nia emissions [5; 10]. These threats, which were previously 
characteristic primarily of industrial disasters, have now be-
come a daily reality in wartime. 

The situation is further complicated by the fact that 
most of these facilities were built during the Soviet era and 
were not engineered to withstand modern military threats. 
The depreciation rate of fixed assets in the electricity sector 

exceeds 50–60% [2], suggesting that even a "non-critical" 
disruption can trigger cascading failures across the entire 
system. For this reason, the development of an effective, 
comprehensive protection system is not merely a purely sci-
entific challenge, but a vital state-strategic imperative. 

Analysis of recent research and publications. The is-
sues surrounding critical infrastructure protection have be-
come a leading direction of research both in Ukraine and 
globally, particularly following the onset of the full-scale in-
vasion in 2022. Scientific developments encompass several 
interconnected dimensions: legal, economic, engineering-
technical, and organizational. The foundational principles for 
establishing a critical infrastructure protection system were 
developed in a monograph by S. I. Azarov, V. L. Sydorenko, 
S. A. Yeremenko, et al. [5], which systematizes risk classifica-
tion, assessment methodologies, and the core tenets of pro-
tection organization under emergency conditions. This work 
establishes the general conceptual framework for the study. 

The strategic dimension of Ukraine's energy security 
and the methodology for its systems analysis are presented 
in a study by O. M. Sukhodolia and Yu. M. Kharazish-
vili [3]. The authors demonstrate that traditional protection 
models, designed for localized industrial accidents, are fun-
damentally inadequate for countering modern threats, and 
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they propose a systemic approach to strategic energy secu-
rity planning.  

The legal dimension of critical infrastructure protec-
tion is anchored in the Law of Ukraine "On Critical Infra-
structure" of 2021 [9] and the Concept of Critical Infrastruc-
ture Protection [11]. These regulatory legal acts established 
the first systemic legal framework for facility classification 
and for allocating responsibility between owners and the 
state. 

A special place in the scientific literature is occupied 
by the publications of Prof. O. M. Pavlova. A study by 
L. Matiichuk, O. Novosad, O. Pavlova, and M. Korytko [1] 
identifies and measures threats to the energy security sys-
tem, which directly pertains to the topic of this article. 
A publication by O. M. Pavlova [2] is dedicated to the func-
tioning of the underground gas storage network within the 
context of energy security—a crucial aspect of the physical 
protection of pipeline infrastructure. O. Pavlova, K. Pavlov, 
Yu. Opashniuk et al. [6] investigate digitalization in indus-
trial enterprises within the power grid manufacturing sec-
tor, which serves both to increase efficiency and as a poten-
tial vulnerability in the context of EMP (electromagnetic 
pulse) and cyberattacks. Finally, O. Pavlova [16] examines 
the investment and innovation orientation of regional gas 
distribution enterprises, providing an important founda-
tion for analyzing financial mechanisms of infrastructure 
modernization. Collectively, these works form a systemic 
perspective on the economic dimension of protecting and 
developing energy infrastructure. 

The engineering and design aspects of physical pro-
tection are addressed by V. Mykhailiv and O. Voitenko [10], 
who substantiate the feasibility of underground placement 
for key substation components and demonstrate that a 
properly designed shelter can withstand a direct strike from 
a medium-yield missile. Chemical safety at fuel and energy 
complex facilities is highlighted in the methodical recom-
mendations of the State Emergency Service of Ukraine [13], 
while the impact of electromagnetic pulses on digital con-
trol systems is covered in a study by V. Borysenko and 
D. Havrylenko [15]. 

At the international level, the key regulatory frame-
work is the EU Directive 2022/2557 on the resilience of crit-
ical entities [17], which introduces the principle of all-haz-
ards resilience and obliges EU member states to ensure 
minimum protection standards. The "build back better" 
principle is enshrined in international civil protection 
standards [14] and is particularly significant for the post-
war reconstruction of Ukraine. 

Thus, while specific aspects of protection—legal, 
economic, structural-engineering, and chemical—have 
been thoroughly elaborated in the existing literature, an in-
tegrated model that unites all threat types and correspond-
ing protective measures into a single conceptual scheme, 
particularly considering financial-legal support and post-
war recovery potential, is virtually absent in the scientific 
literature. 

Despite a substantial body of research, several key 
questions remain unanswered. First, a conceptual model 
that systematically unites physical and chemical threats 
with corresponding countermeasures within a single logical 
framework has not yet been developed. Second, there is in-
sufficient research into which specific combination of phys-
ical and chemical threats is most critical for different types 
of energy facilities under active combat conditions. Third, 
the concrete mechanisms of financial and legal support for 
implementing protective solutions at operational facilities 
under martial law and constrained resources have not been 
substantiated. These gaps necessitate a separate study, 
which constitutes the subject of this article. 

The purpose of the research. The aim of this article 
is to systematize the main physical and chemical threats to 
critical energy infrastructure, to develop a conceptual four-
level model for their protection, and to identify the key con-
ditions for the effectiveness of such protection in the context 
of wartime and post-war developments. Unlike existing 

studies, which consider these threats predominantly in iso-
lation — either solely the physical or solely the chemical as-
pects — this article proposes an integrated approach that 
combines both dimensions and their corresponding coun-
termeasures within a single conceptual model. 

Presentation of the main research material. 1. Clas-
sification of physical and chemical threats 

Before developing a defense system, it is essential to 
clearly understand the nature and specific characteristics of 
the threats. Threats to critical energy infrastructure are di-
vided into two broad groups — physical and chemical — 
which, in real-world conditions, often reinforce one an-
other, creating combined scenarios with the most devastat-
ing consequences. 

Physical threats primarily involve direct mechanical 
impact: missile and artillery strikes, blast waves and shrap-
nel damage. These cause structural elements of buildings to 
collapse, equipment to fail, and fires to break out. The threat 
of an electromagnetic pulse (EMP) deserves special men-
tion: nuclear and some conventional explosions generate a 
powerful EMP capable of destroying microelectronics and 
SCADA systems without any visible physical damage, trig-
gering cascading outages across the entire digitalized 
power grid [15]. 

Chemical threats are of a different nature but no less 
devastating. When ignited, transformer oil releases poly-
chlorinated dibenzofurans and dioxins. When damaged, 
backup power batteries contaminate the soil with lead and 
acid. Thermal power stations and boiler houses become 
sources of explosive gas clouds when depressurized. The 
most dangerous scenario is a combined one, which has al-
ready occurred in Ukraine: a missile strike destroys tanks 
containing fuel or chemicals, leading to spills, fires and 
large-scale contamination [10]. 

Table 1 
Classification of physical and chemical threats to critical 

energy infrastructure 

Threat Type Primary Targets 
Nature of Dam-

age 
Potential Conse-

quences 

Missile/artil-
lery strike 

Substation 
buildings, 

transformers, 
power lines 

(TL) 

Mechanical de-
struction, ex-
plosion, fire 

Complete or partial 
blackout of the 

area/region 

Electromag-
netic pulse 

(EMP) 

SCADA sys-
tems, commu-
nication equip-

ment, 
microelectron-

ics 

Failure of digi-
tal systems 

without visible 
destruction 

Cascading outages, 
loss of con-

trol/management 

Ignition of 
transformer oil 

Power trans-
formers, reac-

tors 

Fire, emission 
of dioxins and 
dibenzofurans 

Chemical contami-
nation of the facil-
ity zone, threat to 

personnel 
Accident in-

volving chemi-
cally hazard-

ous substances 

Batteries, cool-
ing equipment 
(ammonia), gas 

pipelines 

Spillage, toxic 
clouds, explo-
sive environ-

ment 

Poisoning of per-
sonnel, threat to the 
population, facility 

shutdown 

Combined 
physico-chemi-

cal threat 

Oil storage fa-
cilities, POL 

(petroleum, oil, 
and lubricants) 
tanks, gas dis-

tribution nodes 

Mechanical de-
struction + 

spillage of toxic 
substances + 

fire 

Catastrophic conse-
quences: destruc-
tion of the facility, 
large-scale contam-

ination 

Note: Compiled by the authors based on the following 
sources: [5; 8; 10; 13; 15]. 

As shown in Table 1, physical and chemical threats 
differ significantly in nature, yet in real-world conditions, 
they are interdependent. A combined scenario is the most 
devastating: chemical contamination is added to physical 
destruction, making rapid restoration of the facility impos-
sible and prolonging the impact on the population. 

2. A conceptual four-level protection model. 
Based on the threat analysis, a conceptual model for 

protecting critical energy infrastructure has been proposed, 
comprising four interrelated levels. The key idea behind the 
model is that no single level is self-sufficient — only their 
combination forms a genuine ‘shield’. 
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The first level — passive physical protection — en-
compasses architectural and structural solutions that en-
hance facility resilience without requiring real-time person-
nel intervention. This includes the underground or buried 
placement of key components (transformers, command 
posts), protective embankments around fuel storage tanks, 
anti-shrapnel screens and reinforced shelters. Research [10] 
demonstrates that a properly designed buried shelter is ca-
pable of withstanding a direct hit from a medium-range 
missile. 

The second level — active monitoring and early 
threat detection — involves video surveillance systems with 
image analysis, vibration, temperature and pressure sen-
sors, gas analyzers, and perimeter protection with alarm 
systems. It is of fundamental importance to have redun-
dancy in both digital and analog systems [6]: digital 
SCADA systems are themselves vulnerable to EMI and 
cyber-attacks, so analog redundancy is an essential element 
of the architecture. 

The third level — neutralization of chemical threats 
— is the least developed in Ukraine, despite its obvious rel-
evance. It includes sealing storage areas for chemically haz-
ardous substances, installing fixed automatic fire-extin-
guishing systems for transformers, neutralizing acid leaks 
from storage batteries, and developing and updating plans 
for the containment of chemical accidents in accordance 
with the requirements of the State Emergency Service [13]. 

The fourth level — staff preparedness and organiza-
tional measures — constitutes the ‘human dimension’ of 
protection. Even the most sophisticated equipment will not 
work if staff do not know what to do in a crisis situation. 
This level encompasses regular training in evacuation, ini-
tial fire-fighting and response to chemical contamination, as 
well as a clear division of responsibilities between facility 
owners and the State Emergency Service [20]. 

Table 2 
A conceptual model for the protection of critical energy 

infrastructure against physical and chemical damage 
Protection 

Level 
Key Measures 

Implementation 
Mechanism 

Expected Out-
come 

1
. P

as
si

v
e 

p
hy

si
ca

l 
p

ro
-

te
ct

io
n

 

Underground place-
ment of key compo-

nents, protective berms 
(earthen bunds), rein-
forced shelters, anti-

shrapnel screens 

Structural and 
engineering solu-
tions during con-
struction and fa-

cility 
modernization 

Increasing re-
silience to di-

rect strikes and 
blast waves by 

60–80% 

2
. 

A
ct

iv
e 

m
on

-
it

or
in

g
 a

n
d

 
ea

rl
y

 d
et

ec
ti

on
 

SCADA with redun-
dancy, gas analyzers, 

temperature and vibra-
tion sensors, video sur-

veillance 

Installation of 
sensors, integra-
tion into a uni-

fied dispatch cen-
ter, redundancy 
with analog sys-

tems 

Reducing the 
time required 
to detect an 

emergency by 
3–5 times, re-

ducing cascad-
ing failures 

3
. 

N
eu

tr
al

iz
at

io
n

 
of

 c
h

em
ic

al
 

th
re

at
s 

Automatic transformer 
fire suppression, seal-
ing of chemical zones, 
acid leak neutralizers, 
emergency contain-

ment plans 

Installation of 
stationary sys-
tems, develop-
ment of emer-
gency plans, 

personnel train-
ing 

Preventing the 
spread of 

chemical con-
tamination, 
minimizing 

risks to person-
nel and the 
population 

4
. P

er
so

n
n

el
 r

ea
d

-
in

es
s 

an
d

 o
rg

an
i-

za
ti

on
al

 m
ea

su
re

s Regular drills, evacua-
tion plans, allocation of 
responsibility between 
owners and the State 
Emergency Service 

(SESU), personal pro-
tective equipment 

(PPE) 

Conducting 
training sessions, 
updating instruc-
tions, establish-
ing cooperation 

with civil protec-
tion authorities 

Increasing per-
sonnel survival 
rates and oper-
ational resili-
ence of the fa-
cility in critical 

situations 

Note: Compiled by the authors based on sources [1–6; 10; 
13; 15; 20]. 

3. Financial and Legal Support and Post-War Re-
covery Potential 

No technological or organizational innovation can 
be scaled without an appropriate financial and legal mech-
anism. The majority of critical energy facilities in Ukraine 
are state-owned or under state regulation; at the same time, 
a significant share of generating and distribution companies 

has been privatized, which raises the question of how pro-
tection costs should be allocated between owners and the 
state. 

International experience, particularly the EU Di-
rective 2022/2557 [17], indicates that in most developed 
countries, the costs of critical infrastructure protection are 
structured around the principle of co-financing: the state es-
tablishes mandatory minimum standards, while additional 
investments are incentivized through tax incentives or 
grants. Within the context of Ukraine's Recovery Plan, this 
principle is particularly relevant, as it opens the door to at-
tracting funds from the EBRD, EIB, and bilateral donors to 
finance protective measures. 

The experience of 2022–2024 demonstrated that 
Ukraine is capable of restoring damaged facilities at an im-
pressive pace, sometimes within a matter of days. However, 
restoring assets "as they were" is a strategically flawed ap-
proach. Every restoration effort should be leveraged to im-
plement new protective solutions in accordance with the 
principle of "build back better" [14]. This principle, en-
shrined in the standards of the Sendai Framework for Dis-
aster Risk Reduction, is gradually becoming a mandatory 
condition for securing international financing to restore 
Ukrainian facilities. 

Digital investments in monitoring and management 
systems serve as an important applied tool, simultaneously 
enhancing protection and operational efficiency. As demon-
strated by Pavlova O., Pavlov K., and Kostiuk M. [6], digi-
talization at fuel and energy complex enterprises yields a 
tangible managerial effect even under conditions of insta-
bility, substantiating the expediency of prioritizing such in-
vestments within recovery programs. 

Conclusions and prospects for further research. 
The conducted study provides grounds for formulating the 
following conclusions: 

First, physical and chemical threats to critical energy 
facilities are inextricably linked: a missile strike almost in-
variably triggers a fire and chemical risks, while a chemical 
accident exacerbates physical damage. Reviewing them in 
isolation is methodologically flawed. For this reason, the 
threat classification proposed in this article accounts for 
both independent and combined scenarios. 

Second, an effective protection system must be com-
prehensive. The proposed four-level model encompasses 
passive physical protection, active monitoring, the neutral-
ization of chemical threats, and personnel readiness. Each 
level is necessary and indispensable: installing sensors 
without protected shelters means the initial strike will de-
stroy the monitoring system; constructing shelters without 
chemical protection means personnel will be trapped fol-
lowing a toxic substance leak. 

Third, technical protection systems function effec-
tively only when supported by trained, motivated, and 
well-equipped personnel. The fourth level—personnel 
readiness—remains the weakest link in current facility pro-
tection practices in Ukraine and requires primary attention. 

Fourth, without a clear legislative allocation of re-
sponsibility and stable financing, no protective system will 
be either implemented or maintained in working order. The 
state must establish mandatory protection standards and 
introduce mechanisms to incentivize relevant invest-
ments—primarily through tax preferences and grant pro-
grams within the framework of the Recovery Plan. 

Fifth, every restoration of a damaged facility repre-
sents a unique strategic opportunity: the "build back better" 
principle must transcend mere declaration to become a 
mandatory condition for reconstruction utilizing interna-
tional financing. 

Prospects for further research include the practical 
application of the proposed model to specific types of en-
ergy facilities, the development of a methodology for quan-
titatively evaluating the effectiveness of each protection 
level, and the analysis of foreign experience in implement-
ing protective solutions in line with the EU Directive 
2022/2557 standards. 
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Abstract.  
Павлов К. В., Павлова О. М., Садовська І. Б., Нагірська К. Є., Жовковська Т. Т. Особливості безпеки на об’єктах критичної 

енергетичної інфраструктури України. 
Обʼєкти критичної енергетичної інфраструктури України зазнають безпрецедентного тиску внаслідок систематичного фізичного 

руйнування ракетними і артилерійськими ударами та хімічних ризиків, спричинених займаннями трансформаторного масла, розгермети-
зацією промислового обладнання та витоками токсичних речовин. Сукупність цих загроз потребує принципово нового підходу до формування 
систем захисту об’єктів. Мета. Систематизувати основні фізичні та хімічні загрози об'єктам критичної енергетики, розробити концеп-
туальну чотирирівневу модель їх захисту та визначити ключові умови ефективності такого захисту в умовах воєнного та повоєнного роз-
витку. Матеріали та методи. Системний підхід, порівняльний і структурний аналіз, логічне моделювання. Емпіричну базу становлять 
українське законодавство про критичну інфраструктуру, наукові публікації проф. Павлової О. М. та інших дослідників у сфері енергетичної 
безпеки, міжнародні стандарти стійкості критичних об'єктів (Директива ЄС 2022/2557), дані оцінювання збитків Світового банку. Резуль-
тати. Розроблено структуровану типологію фізичних і хімічних загроз для об'єктів критичної енергетики. Запропоновано концептуальну 
чотирирівневу модель захисту, що охоплює пасивний фізичний захист, активний моніторинг і раннє виявлення, нейтралізацію хімічних 
загроз та готовність персоналу. Обґрунтовано фінансово-правові умови реалізації моделі, зокрема державні стандарти захисту, механізми 
співфінансування та принцип «відбудувати краще». Висновки. Ефективний захист критичної енергетичної інфраструктури потребує 
комплексного підходу, за якого кожен із чотирьох рівнів захисту є необхідним і незамінним. Повоєнне відновлення є унікальною можливістю 
для вбудовування сучасних захисних рішень у реконструйовані об'єкти. 

Ключові слова: критична енергетична інфраструктура, фізичний захист, хімічне пошкодження, енергетична безпека, комплексна 
модель захисту, загрози воєнного часу, цивільний захист, відбудова краще. 
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МЕХАНІЗМ ПРОТИДІЇ ТІНЬОВІЙ ЕКОНОМІЦІ В СІЛЬСЬКОМУ ГОСПОДАРСТВІ УКРАЇНИ: 
ЗНАЧЕННЯ ТА ІНСТРУМЕНТИ РЕАЛІЗАЦІЇ 

 

Красноруцький О., Маренич Т. Механізм протидії тіньовій економіці в сільському господарстві України: значення та ін-
струменти реалізації. 

Метою статті є теоретичне обґрунтування сутності тіньової економіки в агропромисловому виробництві та дослідження механі-
змів протидії її поширенню. Узагальнено чинники, що формують тіньову економіку в аграрному секторі України. У дослідженні зазначено, що 
масштаби тіньового обробітку земель спричиняють бюджетні втрати через недонадходження податків, створюють нерівні умови для лега-
льних виробників, посилюють корупційні ризики та знижують ефективність аграрного сектору, що свідчить про високий рівень тіньової 
діяльності в країні. Прозора система обліку земель і виробництва має стати основою для прогнозування та управління внутрішнім  спожи-
ванням, експортом і імпортом аграрної продукції. Розглянуто сутність і значення механізму протидії тіньовій економіці в сільському госпо-
дарстві України, а також обґрунтовано необхідність комплексного підходу до його реалізації. Акцентовано увагу на адміністративних, пода-
ткових, цифрових та інституційних інструментах, здатних забезпечити прозорість агровиробництва, посилити соціальний захист 
працівників, поліпшити інвестиційний клімат і створити рівні умови для конкуре-
нції. Запропоновано умовний поділ механізму протидії тіньовій економіці в агросек-
торі на 4 взаємопов’язані блоки. Розвиток суспільних благ і вдосконалення податко-
вого адміністрування визначено пріоритетами державної політики для зниження 
рівня тінізації та підтримки розвитку сільської місцевості. 

Ключові слова: тіньова економіка, сільське господарство, аграрний сектор, 
податки, цифровізація, аграрна політика, детінізація.

 
 

Постановка проблеми у загальному вигляді. 
Проблематика тіньової економіки та корупції залиша-
ється однією з центральних у контексті сучасних еконо-
мічних трансформацій і глобалізаційних викликів. Ці 
явища формують системні загрози сталому економіч-
ному зростанню, макроекономічній стабільності та 
ефективному функціонуванню ринкових інститутів. 
Тіньова економіка, яка діє поза межами легального гос-
подарського обороту та ухиляється від виконання пода-
ткових зобов’язань, порушує принципи справедливої 
конкуренції, призводить до викривлення цінових сиг-
налів і підриває довіру до економічної політики дер-
жави. Її поширення зменшує обсяг бюджетних надхо-
джень, ускладнює проведення контрциклічної 
фіскальної політики та сприяє поглибленню соціально-
економічної диференціації. 

В умовах зростання складності економічного уп-
равління питання розроблення та впровадження ін-
струментів детінізації економіки й антикорупційних 

стратегій набуває стратегічного значення. Системна бо-
ротьба з тіньовими економічними практиками потре-
бує скоординованих дій між державними регулято-
рами, міжнародними організаціями, приватним 
сектором і громадянським суспільством. Формування 
прозорого економічного середовища, підвищення ефе-
ктивності державного управління та забезпечення 
справедливого розподілу ресурсів є необхідними умо-
вами для довгострокової соціально-економічної стабі-
льності й підвищення інвестиційної привабливості на-
ціональної економіки. Протидія ганебним явищам є 
необхідною і в сільському господарстві, оскільки вони 
впливають на макроекономічну стабільність, інвести-
ційну привабливість аграрної сфери та добробут сіль-
ського населення. 

Аналіз останніх досліджень і публікацій. Бага-
товимірність феномену тіньової економіки, зокрема в аг-
ропромисловому виробництві, а також різноманіття під-
ходів до її дефініції зумовили появу численних 
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