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Abstract

Introduction. Dynamic European integration processes and Russia’s military invasion
of Ukraine dictate new conditions for the development of the national energy system. The
use of renewable energy sources can be a key direction in the implementation of energy
independence and the decarbonization strategy. However, the lack of a standardized
accounting system for bioenergy assets, as one of the renewable energy sources, makes
it impossible to develop Ukraine’s energy policy in this direction.

The aim of the study. The purpose of the article is to justify the importance of recognizing
bioenergy assets as an object of accounting due to its positive impact on the global climate
scenario and creating a multi-level model of functions of their use.

Methods. The methodological basis of the study is the dialectical method of cognition
using a systemic approach. Induction and analysis contributed to the identification of a
significant impact of the lack of accounting methodology of bioenergy assets on the global
ecological system in general, which strengthened the need for research in this direction.
Economic and mathematical, graphic and historical methods were used to develop and
illustrate the growth of CO2 emissions into the atmosphere over the past 120 years. To
create a multi-level model of the functions of bioenergy assets, graphic and factor analysis
of the impact on different levels of the economy was used.

© Yuliya Bila, 2023.

ISSN 2786-4537 (print). BicHuk ekoHomiku Ne 3, 2023 p. 131
ISSN 2786-4545 (online). Herald of Economics Ne 3, 2023



Yu. Bila
Bioenergy assets in the global climate scenario: multilevel model of functions

The results. The article substantiates that bioenergy assets are a factor of positive
changes in the global climate scenario in terms of decarbonization of the atmosphere.
The functions of bioenergy assets were studied through the prism of the levels of the
economy, and a multilevel model of the functions of bioenergy assets was created in order
to assess their significance for the global economic and ecological space. The advantages
of displaying information about bioenergy assets in the company’s accounting and
integrated reporting are determined and the risks of not displaying it are highlighted for the
assessment of the consequences of the introduction of an innovative accounting object.

Prospects for further research. Further research is needed in identifying the criteria
for recognition of bioenergy assets as an object of accounting and to form a methodology
for their display in the accounting and analytical system of agrarian enterprises.

Keywords: accounting, bioenergy, climate, ecology, biomass, innovations.
Formulas: 0, fig.: 4, tabl.: 0, bibl.: 17.
JEL classification: M41.

Introduction. Dynamic European integration processes and military invasion in Ukraine
dictate new conditions for the development of the national energy system. In particular, in
May 2022, the European Commission approved the REPowerEU Plan and adopted it. The
“EU external energy engagement in a changing world” EU external energy cooperation
strategy [1], which are aimed at applying measures with abandoning Russian gas by 2027
by switching to alternative gas sources of energy production. Current energy goals of
Ukraine are being implemented through the National Renewable Energy Action Plan for
the period up to 2030 [2], promising ones indicated in the Energy Strategy of Ukraine for
the period up to 2050 [3]. The result of the implementation of the mentioned measures
should be not only the saving of financial resources and independence from fossil imports
fuel. The main advantage of using renewable energy sources is the embodiment of the
ideology of the 21st century and even the third millennium — the Concept of sustainable
development. According to which you need to maintain a balance between satisfying the
needs of current generations and preservation of future interests. In the main extent, it
concerns the ecological aspect: preservation of natural capital and mitigation of climatic
conditions. The use of bioenergy assets (energy plants and biomass) as an innovative
object of accounting and management in agricultural enterprises makes it possible to
achieve a negative emission of carbon into the atmosphere. According to calculations of
the International Energy Agency (IEA) regarding softening the effects of climate change
requires recycling more than 2 giga tons of negative emissions by 2050 [4]. Since Ukraine
and the IEA signed the Joint Declaration on association in 2022, implementation of energy
and environmental goals should be combined and implemented taking into account the
existing potential and opportunities.

The IEA reports that in 2021, the energy sector contributed to a 6 per cent increase in
CO2 emissions to a record level of 36.3 billion tons [4]. The achievement of CO2 emissions
was the largest in history (Fig. 1).

Demand was growing due to a sharp increase in natural gas prices and unfavorable
weather conditions. The use of gas more than coal led to the growth of global CO2
emissions from electricity production more than by 100 million tons, especially in Europe
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and the USA, where there has always been competition between gas and coal-fired power
plants. That is why it caused reaching the highest level of greenhouse gas emissions,
because burning of more coal happened.

Gt CO2

Year

. 19|00 19|25 1950 1975 20|00
Fig. 1. CO2 emissions from energy combustion and industrial processes, 1900-2022
Source: official website of International Energy Agency [4].

The recovery of global CO 2 emissions above pre-pandemic levels has been largely
caused by China, where they increased by 750 million tons between 2019 to 2021. ltis
the only major economy that experienced growth in both 2020 and 2021. In 2021, China’s
carbon dioxide emissions, which to a large extent relied on coal, exceeded 11.9 billion tons,
which comprises 33 per cent of worldwide volume. India’s CO2 emissions recovered sharply
in 2021 and exceeded the level of 2019 due to the increased use of coal for electricity
production. Coal production reached a record level in India, exceeding the 2020 level by 13
per cent. This partly happened because renewable energy sources growth slowed down
to one-third of the average rate for the previous five years. In 2021, the world economic
production in countries with developed economies has recovered to the level of pandemic,
but CO2 emissions recovered less sharply, that testifies about more constant trajectory of
structural decline. CO2 emissions in the United States in 2021 were 4 per cent below the
2019 level. In the European Union they were 2.4 per cent lower (Fig. 2).
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Fig. 2. CO2 emissions in selected advanced economies, 2000-2022
Source: official website of International Energy Agency [4].

Ukraine as an agricultural country (in 2021, the share of agriculture in GDP was the
highest among all sectors of the economy and amounted to more than 10 per cent) [5]
can become a platform for creating alternative biological sources of energy creating. The
use of renewable bioenergy assets can be a key direction in the implementation of the
decarbonization strategy.

The lack of a standardized system of bioenergy resources accounting makes it
impossible to develop Ukraine’s energy policy in this direction. The purpose of the study is
to research bioenergy assets as an object of accounting, research of the prospects for their
reflection in integrated reporting and allocation of functions at different levels of economic
functioning.

Analysis of research and publications. The issue of energy policy, bioenergy and
the application of their consistent implementation in the activities of agricultural enterprises
is the subject of many modern studies. In particular, V. Walter et al. in their article defined
bioenergy as an important component of the energy system, which will be very popular
in the next century as a transitional element in the global energy mix [6]. P.V Femeena
et al. considered multifunctional bioenergetic systems through the study of the value of
bioenergetic resources and their impact on the environment [7]. A. B. Avagyan developed
the theory of accumulation and transformation of bioenergy through the prism of energy,
sustainable development, climate change, production, agriculture, military activity and the
challenges of the pandemic [8]. R. Rather et al. and others. studied the advantages of
bioenergy resources compared to fossil fuels and the impact of their use on ecology and
climate in a global sense [9]. O. Borysiak et al. considered the prospects of climate-neutral
energy security technologies after the consequences of the global COVID-19 pandemic [10].
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Recently, research by scientists is aimed at studying the advantages and disadvantages
of using bioenergy, its impact on ecology and climate. However, for effective production and
use of bioenergy assets in agricultural enterprises, high-quality accounting and analytical
support should be developed, which would provide management with information for
making relevant decisions. V. M. Zhuk is working in this direction, and he singled out
non-standard accounting objects of the «alive economy”, to which he proposes to include
biological assets and renewable energy assets [11]. |. V. Honcharuk, Y. P. Ishchenko, I.
V. Strygun [12] considers energy resources as a whole and proposes a methodology and
organization of their accounting. L. Gutsalenko and V. Fabianska study biofuel production
[13], V. Derii specifies the nomenclature of cost items in biofuel production [14]. However,
the issue of a comprehensive approach to the formation of accounting and analytical
support for bioenergy assets at the enterprise level, the determination of their function and
impact on ecology and climate in general remains unresolved.

The purpose of the article is to justify the importance of recognizing bioenergy assets
as an object of accounting due to their positive impact on the global climate scenario and
creating a multi-level model of their functions.

Results. We think that when researching the need for production and use bioenergetic
assets, it is necessary to turn to the classical postulates of physical economy by F. Kehne,
which were described by M. Rudenko [15]. According to his doctrine, two development
options are possible of the society. The first is that natural resources produce additional
value, as a result of which we get biological growth of the potential. The second option
foresees the production of natural resources of negative value, which leads to the
exhaustion of the potential of land and destruction of the economy. Production and use of
bioenergy assets is one of the important areas of implementation of the first option of using
natural resources and harmonization of economic strategy with the principles of stable
development [16].

Bioenergy assets are a component of the planet’s natural resources and are revealed
through a wide range of functions at different levels of existence of the economy in general,
as well as the impact on the environmental and energy sectors in particular.

Bioenergy assets as a component of natural resources on the one hand and energy
potential, on the other hand, can perform the following functions:

1. Resource - it reflects the creation of a source of public goods for meeting the needs
of humanity.

2. Restorative — it characterizes cyclical nature of bioenergetic assets capable of
recovery.

3. Energetic — it means creating energy to meet social demands.

4. Ecological — it allows to preserve the ecosystem and moderate climatic conditions.

5. Environmental protection — it is aimed at preserving the integrity of natural capital.

The last of these functions is gaining global importance today, due to the use of fossil
energy sources, there is a release of greenhouse gases into the atmosphere, which
increases the greenhouse effect. This is the main cause of global warming and, as a result,
climate change. It has been proved that if the average global temperature will increase
by more than 1.5°C compared to in pre-industrial times, the planet’s climate will change
irreversibly, which will have devastating consequences [17].
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Decarbonization is aimed at the fastest possible transition from the use of fossil fuel,
such as coal, natural gas or oil, to carbon-free and renewable energy sources. The amount
of CO2 emitted from bioenergy assets can be completely absorbed in the process of
photosynthesis (Fig. 3).
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Fig. 3. The role of bioenergy assets in reducing CO2 emissions
Source: developed by the author.

All these functions are considered at the macro level. In order to create accounting and
analytical provision for bioenergy assets it is necessary to consider the meso-level and the
micro-level.

At the meso-level, bioenergy assets can perform the following functions:

1. Autonomy — it is the provision of the region in which we grow bioenergy assets by
renewable energy.

2. Protective — the use of the received benefits for preserving the region’s natural capital.

3. Energy-saving — it is manifested in preservation of energy potential.

The micro-level of use of bioenergy assets is realized through a business entity. The
main functions are the following:

1. Ensuring continuous cyclical activity — production and use of bioenergy assets at
agricultural enterprises allows to achieve continuous activity.

2. Controlling — gives the possibility to establish efficiency of use of the investigated
assets.

3. Regulatory — influences the uniformity of distribution of benefits obtained from the use
of bioenergy assets.

4. Innovative — lies in realization of new commercial ideas and innovative solutions in
the economic process.

We should not leave without attention the nano-level — the level of the individual, from
which the attitude to the formation of the global energy and environmental system begins.
The main functions are as follows:

1. Energy responsibility — formation of a self-awareness regarding the impact of personal
activities and the environment as a whole.

2. Environmental responsibility — creating self-awareness regarding impact of personal
activity and ecology as a whole.

3. Moderate consumption is control over using economic and natural resources.

136 ISSN 2786-4537 (print). BicHuk ekoHomiku Ne 3, 2023 p.
ISSN 2786-4545 (online). Herald of Economics Ne 3, 2023



Summarizing the selected functions, we will form a multi-level model of the functions of

bioenergy assets in Fig. 4.
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Fig. 4. Innovative multi-level model of functions of bioenergy assets.

Source: developed by the author.
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The model shows that the use of bioenergy assets, as a renewable source of energy,
forms environmental responsibility and smart consumption in the individual. At the macro
level, this has a positive impact on the global climate scenario and humanity as a whole.

At the micro level, the use of bioenergy assets is carried out through a business entity.
Let's consider the negative impact of the lack of information in accounting and integrated
reporting on bioenergy assets on the economy of enterprises in the agrarian sector:

1. Growing shortage of natural capital and increase in the value of the use of bioenergy
assets.

2. Penalties for non-compliance with legislation in the field of nature use and high
environmental taxes.

3. Increase in the cost of products and services of an enterprise in connection with
uncontrolled use of natural resources.

4. Increase of energy consumption and reduction of bioenergy potential.

5. Negative impact on companies wich are highly dependent on natural capital.

6. Adecrease in the reputation of a business entity due to non-compliance with the main
principles of the concept of sustainable development.

On the other hand, full reflection of information about environmental and energy situation
at an enterprise creates the following perspectives:

1. Reflecting the relationship between the profitability of a company and using natural
resources.

2. Control over consumption of energy and natural resources for the creation of products,
works and services.

3. Increasing the quality of strategic decisions for the company’s activities in terms of
determining the need for bioenergy assets and the consequences of their use.

4. Formation of a single base of environmental and energy calculations and their impact
on profitability.

5. Realization of the principles of the concept of sustainable development in relation to
ecology and the use of renewable energy sources.

6. Creation of a high image for an enterprise as a responsible user of production, energy
and natural resources.

Information about bioenergy assets that will be presented in accounting and integrated
reporting is a strategically important step, as it provides managers with information for
making effective decisions and has an effect on the long-term profitability of the enterprise.
Therefore, the recognition of bioenergy assets as an innovative object of accounting and
the determination of the main criteria for its identification is a priority task for scientists.

Conclusions and prospects for further research. Bioenergy assets are an alternative
source of energy that can be used to decarbonize the atmosphere. The main functions of
bioenergy assets at different levels of the economy are determine: macro level (resource,
restorative, energetic, ecological, environmental protection); meso level (autonomy,
protective, energy-saving); micro level (ensuring continuous cyclical activity, controlling,
regulatory, innovative); nano-level (energy responsibility, environmental responsibility,
moderate consumption). The identified functions show a significant impact on the ecology,
climate and energy system at different levels of the economy. From personal environmental
and energy responsibility, a permanent culture of economical consumption and the desire
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to control changes in the environmental and energy spheres is formed. This is realized
through the introduction of accounting and control of information about bioenergy assets in
the activities of business entities. Having analyzed the advantages of displaying information
about bioenergy assets in the company’s accounting and highlighting the risks of not
displaying it, it is obvious that they have a high impact on profitability in the long term and
the creation of a positive image of the company.

The definition of functions of bioenergy assets at different levels of economic existence
is only the first step towards the construction of accounting and analytical support for
bioenergy at the level of a business entity. Further research is needed to identify the criteria
for recognizing bioenergy assets as an object of accounting and to form a methodology for
their display in the information system of agrarian enterprises.
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BIOEHEPTETU4YHI AKTUBM Y IMOBAJIbHOMY KNIMATUYHOMY CLIEHAPII:
MYJbTUPIBHEBA MOJEJb ®YHKLIN

AHOmauis

Bemyn. fuHamiyHi €8poiHmeezpauiliHi npouecu ma 80EHHE 8MOPEHEHHS POCii 8 YKpaiHy
OUKMYyMb HOB8i yMOBU PO38UMKY HaujoHarbHOI eHepeemu4HOIi cucmemu. BukopucmaHHs
8iOHOBIH08aHUX OXXeperl eHepaii Moxe By mu KIFoH08UM HarnpsIMoM peariizauii eHepeemu4Hor
HesanexHocmi ma cmpameeii dekapboHisauii. [lpome gidcymHicmb cmaHOapmu308aHoi
cucmemu obrniky 6ioeHepeemuyHUX akmugie sIK 00HO20 3 8i0HOeneanbHUX Oxeper
eHepeail YHEMOXITUBITIOE PO38UMOK eHep2emuUYHYyOI noniimuKku YKpaiHu 6 UboMy HarpsMKy.

Mema OdocnidxeHHs1i. Mema cmammi — 06rpyHmMy8aHHs1 8aX/u8ocmi GU3HaHHS
bioeHepeemuy4HUX akmusie 06°ekmom 0b6rliKy Yepe3 rno3umueHuUl ernnue Ha aiobanbHUl
KniMamu4HuUU cueHapil ma cmeopeHHs MyribmupieHe8oi Moderti hyHKUIU iX BUKOPUCMAaHHS.

Memoodu. MemodosnoaiyHy OcHO8y OOCiOXeHHs cmaHosumb  Oianekmuy4Hul
mMemoO0 ni3HaHHS 3 8UKOpUCMaHHSIM cucmemMHo20 nidxody. IHOykuis ma aHani3 crpusinu
BUSIBNIEHHIO 3Ha4YHO20 ennuey eidcymHocmi 06rikogoi mMemoduku bioeHepaemuyHUX
akmueie Ha earnobasibHy €KOJO2iYHy cucmeMy 3az2asioM, WO Mocununo HeobxidOHicmb
30ilicHeHHs1 O0CiOXKeHHS Yy OaHOMY HarpsIMKy. st po3pobku ma Hao4yHo20 rnpukiady
3pocmanHs sukudie CO2 8 ammocghepy 3a ocmaHHi 120 pokie 8UKOpPUCMaHO €KOHOMIKO-
MamemamuyHul, epaghiyHulti ma icmopudHuli memodu. [ cmeopeHHsT MyrbmupieHes8oi
modeni  ¢hyHKUil  bioeHepeemuyYHUX akmuegie eukopucmosysascsi 2pachiyHuli ma
ghakmopHul aHarsi3 8rnnuey Ha pi3Hi pieHi €KOHOMIKU.

Pe3ynbmamu manepcrnekmueu nodanbuwux docnidxeHb. Y cmammiobrpyHmosaHo,
wo bioeHepeemuYHi akmueu € YUHHUKOM O3UMUBHUX 3MiH y 2r106ar1bHOMY KiliMamu4yHOMY
cueHapii y yacmuHi 0ekapboHisauyii ammocgpepu. [ocnidxeHo yHKUiT bioeHepeemuyHUX
aKkmueig Kpi3b rpusMy pieHie eKOHOMIKU ma CmeopeHo MyrbmupieHegy Moderb hyHKUIU
bioeHepeemuy4yHUX akmueie 3 MemoOr OUIHI0O8aHHS 1X 3HadyeHHs 0ns enobanbHo20
€KOHOMIYHO20 ma eKoro2iuHo20 rpocmopy. BusHauyeHO nepesgazu 8i0 8i006pa)KeHHS
iHgbopmauii npo bioeHepeemuyHi akmuesu 8 byxaarmepcbKomy 06Ky ma iHmeapoeaHil
3e8imHocmi nidnpuemcmea i 8UiNIieHO PU3UKU ii HegiGobpakeHHSs 05151 OUiHI08aHHS HacioKig
8rposadxeHHs1 iHHogauiliHo2o 06’ekma obiiiKy.

lModanbwux  docnidxeHb  nompebye  8UOKpPEeMIIeHHsI  Kpumepiie  8U3HaHHS
bioeHepaemuyHUX akmusie 06’ ekmom 061Ky ma ¢hopMyeaHHs MemMOOUKU ix 8i006paKeHHS
8 0brikogo-aHanimuy4Hil cucmemi agpapHux rmidnpuemcms.

Knroyoei cnoea: byxzanmepcokuli 0briik, bioeHepaemuka, Kiiimam, ekoroeisi, biomaca,
iHHOBaUT.
®opmynu: 0, puc.: 4, Tabn.: 0, 6i6n.: 16.
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