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ENHANCING BUSINESS PROCESS EFFICIENCY UNDER THE GREEN
ENERGY TRANSITION: INSTITUTIONAL AND ECONOMIC DRIVERS
OF ENERGY SAVING IN UKRAINE

B. A. Minomo,
3000y6a4 uwyoi 0ceimu 3a mpemim (0C8imHbO-HAYKOBUM) PIBHEM 8UUOT 0C8IMU 3a
cneyianvricmio 051 « EkoHomikay kageopu eKoOHOMIKU, MEeHeOHCMeHm) ma
KOMepYitiHoi OislibHOCI,

L[enmpanvHOyKpaincbKUli HAYIOHANLHUL MEXHIYHUL YHIgepcumen,

MIABUIIEHHSI EOPEKTUBHOCTI BI3HEC-ITPOLIECIB B YMOBAX
IEPEXO/Y HA 3EJIEHY EHEPTETHUKY:
THCTUTYIIAHI TA EKOHOMIYHI PYIIIHHI IPAVBEPU
EHEPI'O3BEPEKEHHS B YKPAIHI



Y ecmammi odocniooceno cymmuicmo, 3Hauenus ma cydacHi mpaucgopmayii
eghekmusrHocmi  Oi3Hec-npoyecie  AK  KIHOY0B020  YUHHUKA — 3a0e3neyeHHs
KOHKYDEHMOCHPOMONCHOCMI  NIONPUEMCIME 8 YMO08AX Nnepexody 00 3el1eHOi
eHepeemuxku ma peanizayii €8poneiicokoeo 3enenoz2o kypcy. O0rpyHmosano, wo
nioguwjeHHss egexmueHocmi  Oi3Hec-npoyecié € KPUMUYHO —BANCIUBUM  ONls
aoanmayii nionpuemcme 00 BUKIUKIE OeKapOOHI3ayii, eHnepeo30epedtceHHs ma
yugposoi mpancgopmayii, a maxoodc 0N 3abe3neuenHs CMilko2co po36UMKY 8
YMOBax 2100ANbHUX eKONO02TYHUX | eKOHOMIYHUX 3MiH. [losedeHo, wjo inmeepayis
yugpposux mexuonocit, mexanizmie IT-ynpaeninus ma iHcmumyyitiHo-eKOHOMIYHUX
IHCMpyMenmig eHepe030epecetHsl cnpusie  onmumizayii  pecypcHo2o
BUKOPUCMAHHS, — 3HUIICEHHIO  8umpam ma  NIOBUUWEHHIO  NPOOYKMUBHOCHI
OIsLIbHOCMI NIONPUEMCME.

Poskpumo cmpyxmypy ynpaeninns 0isnec-npoyecamu ¢ KOHMeEKCMI 3e1eHOol
mpancopmayii, sAKa OXONIOE DIHAHCOBO-EKOHOMIUHI, PecypCHO-8UPOOHUUI,
opeaHizayiini ma iHmespayiuii KOMHOHEHMU, KOJNCEH 3 SKUX BIOIepAE BANCIUBY
ponv  y  opmysanni epexmusroi mooeni QYHKYIOHYBAHHA NIONPUEMCMEA.
OKpecneno OCHOBHI MeXaHizmMu NiOBUWEHH eekmusHocmi OizHec-npoyecis,
30KpemMa  asemomamusayilo  onepayiu, onmumizayito  podoOuUX  NOMOKIG,
VOOCKOHANIEHHS  KOOPOUHAYIUHUX — MEeXauizmie Y  JaHyl2ax  NOCMAYaHMHs,
BNPOBAONCEHHS YUPPOBUX NAamM@PopM ma po3BUMOK cucmem YAPAGIIHHSA
s3nHanuamu. Ocobausa ysaza npudinaemuvcs poni IT-ynpaeninns, axe 3abe3neuye
V32000iCeHicmb Midc Oi3Hec-yinamu ma yupposumu iHCMpyMeHRmamu, a marKodic
BUCYNAE BANCIUBUM OPALIBEPOM CMBOPEHHS 000AHOT 86APMOCHIL.

lIpoananizosarno 8NIUG 27100aNbHUX mpenois Ooekapbouizayii,
Oeyenmpanizayii ma oidxcumanizayii Ha mpanc@opmayiio 6i3Hec-npoyecis, a
MAKOHC BUSHAYEHO KIIHOUO08I IHCMUMYYIUHI Ma eKOHOMIYHI 6ap €pu 8NpoBa0’CeHHs
eHepeoehekmueHux piuienb 8 YKpaini, 30kpema HeOOCKOHANICMb pe2yisimopHO20
cepedosuwya,  00OMedceHicCmb  IHBeCMUYIUHUX — pecypci@  ma  iHepyitiHicmy
VIPABNIHCLKUX NIOX0018. 3anpoOnoHO8AHO WIAXU IX NOOOJIAHHS, WO nepedbayaroms

akmusizayito 0epicasHoi noaimuxu y cgepi eHnepeo3depedicents, PpO3BUMOK



CIMUMYTIIOIOUUX —~ eKOHOMIYHUX — IHCIPYMEHMI8,  B8NPOBAONCEHHS  IHHOBAYIUHUX
MexHOI021l ma NiOBUWEeHHsL PIBHS YUPDPOBUX KOMNEMEHMHOCMeEU NePCOHATY.

YV konmexcmi ¢hopmysanns 3enenoi eKOHOMIKU 0OIPYHMOBAHO HEOOXIOHICMb
nepexooy 00 CUCMEMHO20 YNPAGIIHHA Oi3Hec-npoyecamu Ha OCHO8I iHmezpayii
NPUHYUNIE  CMAN020  pPO3GUMKY, eHepeoepexmusHocmi ma  yughposizayii.
3anpononosano memoouunuli nioxio 00 OYIHIBAHHA edeKmusHocmi 0Oi3Hec-
npoyecis, o 6a3yemovCs Ha UKOPUCMAHHI IHMe2PalbHUX HOKA3HUKI8 Ma 00360JI5€
i0enmuikyeamu npooOeMHi 30HU U 0OIPYHMY8AMU YNPABIIHCHKI PIULEHHS U000
ix onmumizayii. Buznaueno, wo egexmusnicmsv 0i3Hec-npoyecie y CYYACHUX
YMOBAX BUCMYNAE He Julle THCMPYMEeHMoM NiO8UWEHHS NPOOYKMUBHOCHI, ane U
CcmpameziuHo0 0OCHOBOI0 peanizayii NONIMUKU eHep2030epedrCeH .

Jlogedeno, wo niosuwjenus eghpexmusrHocmi OizHec-npoyecié y NOEOHAHHI 3
IHCMUMYYIUHUMU —~ MA  eKOHOMIYHUMU — MeXAHI3MAMU  eHep2030epedCeH s €
BUBHAYATILHUM ¢axmopom 3abe3neuents KOHKYPEHMOCHPOMONICHOCI
nionpuemcme Vkpainu ma ix immeepayii 00 €8PONEUCLKO20 EKOHOMIYHO20
npocmopy. OKpeclieHo  NepcneKmusu  NoOANbWUX — OO0CHI0NCEeHb,  30Kpemd
pO3pobnenHs  iHmezposaHux — Mmooenel  YApaeninHa — OisHec-npoyecamu 3
VPAXyB8aHHAM BUMO2 3eleHOi mpanchopmayii ma OYiHIEaAHHS edeKmU8HOCHI

BNPOBAOIICEHHS eHep20eheKMUBHUX MEXHOI02I HA PIBHI NIONPUEMCME | 2A1Y3ell.

The essence, significance, and contemporary transformations of business
process efficiency as a key factor in ensuring enterprise competitiveness under the
conditions of the transition to green energy and the implementation of the
European Green Deal are examined in the paper. It is substantiated that the
enhancement of business process efficiency is critically important for enabling
enterprises to adapt to the challenges of decarbonization, energy saving, and
digital transformation, as well as for ensuring sustainable development in the
context of global environmental and economic changes. It is demonstrated that the

integration of digital technologies, IT governance mechanisms, and institutional



and economic instruments of energy saving is facilitated through the optimization
of resource utilization, cost reduction, and the increase in enterprise productivity.

The structure of business process management in the context of green
transformation is revealed, encompassing financial-economic, resource-
production, organizational, and integration components, each of which is
considered to play a significant role in shaping an effective enterprise operating
model. The key mechanisms for improving business process efficiency are outlined,
including the automation of operations, workflow optimization, enhancement of
coordination mechanisms within supply chains, the implementation of digital
platforms, and the development of knowledge management systems. Particular
attention is paid to the role of IT governance, through which alignment between
business objectives and digital tools is ensured, and which is recognized as a
critical driver of value creation.

The impact of global trends such as decarbonization, decentralization, and
digitalization on the transformation of business processes is analyzed. In addition,
key institutional and economic barriers to the implementation of energy-efficient
solutions in Ukraine are identified, including imperfections in the regulatory
environment, limited investment resources, and the inertia of managerial
approaches. Ways to overcome these barriers are proposed, including the
intensification of state policy in the field of energy saving, the development of
incentive-based economic instruments, the implementation of innovative
technologies, and the enhancement of digital competencies of personnel.

In the context of the formation of a green economy, the necessity of
transitioning to systemic business process management based on the integration of
the principles of sustainable development, energy efficiency, and digitalization is
substantiated. A methodological approach to evaluating business process
efficiency is proposed, based on the use of integral indicators, through which
problem areas are identified and managerial decisions aimed at their optimization

are substantiated. It is determined that business process efficiency under modern



conditions is regarded not only as a tool for increasing productivity but also as a
strategic foundation for the implementation of energy-saving policy.

It is proven that the improvement of business process efficiency, in
combination with institutional and economic mechanisms of energy saving, is
considered a decisive factor in ensuring the competitiveness of Ukrainian
enterprises and their integration into the European economic space. Prospects for
further research are outlined, including the development of integrated business
process management models that take into account the requirements of green
transformation, as well as the evaluation of the effectiveness of the implementation

of energy-efficient technologies at the enterprise and sectoral levels.

Kniwouosi cnosa: Oiznec-npoyecu, 3eiena enepeemura, eHepeo30epertCeHHts,
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Statement of the problem and its connection with practical tasks. The
current transition towards a more digital and interconnected business world
necessitates that modern enterprises enhance their efficiency in business processes.
This is crucial because it allows them to remain competitive, agile and responsive
to the ever-changing market demands. Organizations must embrace the latest
technologies to improve their operations, reduce costs, and increase productivity.
Automation of repetitive tasks, streamlining of workflows, and optimization of
resource allocation can all contribute to achieving greater efficiency. Furthermore,
businesses should focus on eliminating wasteful activities and improving their

supply chain management systems to enhance their overall effectiveness. In order



to achieve these goals, companies must invest in training their workforce to
become adept at using new technologies and emphasize the importance of
continuous improvement in all aspects of their operations. Failure to enhance
business process efficiency can lead to lost opportunities, reduced productivity and
ultimately, failure to survive in a highly competitive business environment.
Therefore, it is imperative for modern enterprises to prioritize this aspect of their
business strategy during this transition period.

A green economy is defined as low carbon, resource efficient and socially
inclusive. In a green economy, growth in employment and income are driven by
public and private investment into such economic activities, infrastructure and
assets that allow reduced carbon emissions and pollution, enhanced energy and
resource efficiency, and prevention of the loss of biodiversity and ecosystem
services. These green investments need to be enabled and supported through
targeted public expenditure, policy reforms and changes in taxation and regulation.

The purpose of the paper. The aim of the study is to develop a theoretical
and methodological framework for improving business process efficiency in
modern enterprises within the context of the green energy transition, by
substantiating institutional and economic mechanisms of energy saving, including
IT governance, digitalization, and decarbonization tools, in order to enhance
competitiveness and ensure sustainable development.

Analysis of recent research and publications. In today's rapidly evolving
business environment, efficient business processes are crucial for modern
enterprises to remain competitive and realize benefits of information systems [1].
The pressure for cost reductions and the demands of a global economy have
necessitated greater operational effectiveness and efficiency within and across
organizational boundaries [1]. The design and improvement of business processes
has been a topic of research and practice for several decades, with various methods
proposed since the 1990s. Different strategies can play a role when choosing a
method for improvement, but a framework with 264 activities clustered in six

stages could be used for improving processes [1]. The analysis and design of work



flows and processes is important for enhancing business process efficiency [1].
Radical overhaul of business processes is required to attain major business goals in
modern enterprises [1]. Information technology has been identified as a key
mechanism for enhancing business process efficiency, with effective
communication being crucial in coordinating business processes across supply
networks [1][2]. Visibility into supply chain activities is necessary for effective
coordination and improved business process efficiency. The use of technology can
improve coordination mechanisms and enhance business process efficiency, with
coordination mechanisms playing a key role in this process [2]. Collaborative
planning and forecasting are important coordination mechanisms for managing
supply networks, and effective BPM and SCC practices lead to enhanced
performance and collaborative benefits [2][3]. BPM improves both organizational
performance and collaborative activities [3]. Work flow and process design should
be done within and between organizations, with IT governance recognized as a
panacea for ensuring effective and efficient IT operation in multi-business
organizations. IT governance levers can significantly increase business process
performance, which can be analyzed through the resource-based perspective,
economic theory of complementarities, and relatedness concept [4].

The mechanisms for improving business processes in e-business are unique
and differ from traditional business process improvement approaches.

In e-business, governance control mechanisms play a crucial role in
improving performance among business process outsourcing (BPO) organizations
[5]. The digitally enabled extended enterprise is viewed as a complex system of
business processes, and its value creation mechanisms are better understood
through the process component lens [6]. A study that viewed business processes as
a complex system of interdependent processes found that IT governance
mechanisms, including structures and relational mechanisms, could improve
business process performance independently [4]. Decentralization enhances firm
performance, but it does not significantly contribute to enhancing the effectiveness

of coupled practices. Meanwhile, the focus in traditional business process



improvement approaches is mostly on improving efficiency through re-engineering
processes and continual change mechanisms. The emphasis is on competence and
process performance, rather than efficiency of business operations [1].
Coordination mechanisms and shared responsibilities among supply network
members are critical to achieve efficient business processes [2]. The availability
and dissemination of data across the organization can lead to better organizational
performance and improved business processes [7]. Finally, IT governance
mechanisms are effective in enhancing social performance in banks, where IT
business value manifests as "business performance" [8].

Presentation of the main material of the study with a full justification of
the obtained scientific results. To gauge business process efficiency in modern
enterprises, multiple criteria and indicators need to be taken into account. This
includes financial-economic, resource-production, external integration, and
organizational criteria. Each enterprise has its own unique set of specifications,
which should be considered while forming a list of indicators. By assessing the
efficiency and effectiveness of business processes through these criteria and
indicators, it is possible to monitor the current activities of an enterprise and
evaluate its operations at any given moment [9]. The methodology enables the
evaluation of the status of specific business processes as well as the enterprise's
totality, allowing for the prioritization of management actions for necessary
improvements [9]. The methodology also involves calculating average weighted,
integral, and generic indicators of efficiency and effectiveness to identify
problematic areas or bottlenecks in certain business processes. This way, corrective
measures can be taken to improve overall process efficiency [9]. A methodology
tool has even been presented for the analysis and evaluation of business processes
for Ukrainian enterprises, emphasizing the universal applicability of these
assessment methods across different regions and industries [9].

While transitioning towards greener energy, modern enterprises in Ukraine
face several challenges, which need to be addressed for successful implementation.

Efficient collection, development and processing of knowledge about the



environment are crucial for the enterprises to analyze their business process
management jointly, and improve them based on the BPR conception and
correlation and regression analysis for building a sustainable advantage against
competitors [10][11].

Fig. 1 highlights the role of the state as a subject of energy policy. The
attention is focused on the non-market aspects of the state behavior model. Along
with the economic instruments of the energy policy (privatization of enterprises,
the introduction of market relations between the energy sector, market pricing
mechanisms), the state regulated the prices of fuel and energy resources,
subsidized certain energy sectors, weakened competitive energy mechanisms
markets for a long time. Such measures limited the opportunities for enterprises
development and minimized the effectiveness of energy policy.

Given the specifics of the energy-economic factors’ integration in the
structure of the country’s economy, the problems of transformation of the fuel and
energy complex should be considered primarily through the lens of optimization

and progressive development of its structure.
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Figure 1. The problems of Ukraine’s energy sector transformation
Source: formed by the authors

Of course The Russian invasion of Ukraine had a significant impact on the
energy sector, resulting in a 43% drop in energy demand in 2022 compared to

2013 (Fig. 2). Achieving carbon neutrality necessitates a radical transformation of



the energy supply mix, emphasizing the importance of harnessing the potential of
modern bioenergy and phasing out unabated fossil fuels.

The energy industry of developed countries today is developing in the
direction of the so-called 3Ds, namely decarbonization, decentralization and
digitalization. The development of the domestic energy industry must be
coordinated with modern global trends. That is why it is necessary to determine the
features of decarbonization as one of the key factors that will influence the energy

sector in the coming decades.
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Figure 2. Total primary energy supply (mtoe), Ukraine 1990-2022
Source: formed by the authors on basis [18].

The demand for energy decarbonization in the modern world is connected
with the fact that the majority of greenhouse gas emissions occur in connection
with energy consumption in various sectors of the economy, in particular, the
housing sector, industry, services, and transport. In order to achieve the
environmental goals of stopping climate emissions, it is necessary to reduce the
consumption of fossil fuels.

The UN report states that greenhouse gas emissions need to be reduced by
45% by 2030 compared to 2010 levels in order to reach the target of 1.5°C by
2050.

However, as can be seen from the Fig. 3, the total emissions of CO2 in the

world continue to grow.
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Figure 3. CO2 emissions in EU27 and in the world 1970-2024
Source: formed by the authors on basis [18].

On the other hand, in Ukraine, the indicator is decreasing, as can be seen
from the Fig. 4.
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Figure 4. CO2 emissions in Ukraine 1970-2024
Source: formed by the authors on basis [18].

The ratio of emissions to GDP is quite informative, which demonstrates the
prevalence of this indicator in Ukraine compared to the EU-27 and the world (Fig.
5), and therefore once again emphasizes the relevance of this issue for Ukrainian

enterprises.
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This requires the development of measures aimed at the transition to the use
of renewable energy sources that are cleaner and inexhaustible.

We consider the main pillars of such structural changes to be:

- Renewable energy sources.

- Restrictions on mining.

- Rejection of coal generation.

- Capture, use and storage of carbon dioxide.

- Hydrogen energy (Fig. 6)
Rejection of

codal
generation

Renewable Restrictions on
energy sources agllallgle]

Capture, using
and storage of
carbon dioxide

Hydrogen
energy

Figure 6. The main pillars of the structural changes of the green transition of

the energy sector
Source: formed by the authors

So, the driving force behind the decarbonization of the economy is the
transition from fossil fuels to renewable energy sources; energy-efficient

consumption, as well as reducing the use of petroleum products in all sectors of the



transport industry. Most countries will achieve carbon neutrality by 2050, and the
fight against climate change will lead to a transformation in global markets, in
particular, the consumption of such resources as hydrogen and carbon will increase
significantly. A key priority of the European Union's policy is to achieve carbon
neutrality and carry out structural transformations in the economy, in particular
through the introduction of new rules of international trade.Considering the global
trend of decarbonization and the active policy of the EU in terms of the "green"
transition, blocking the development of domestic alternative energy deprives our
state of integration with European markets. This is likely to threaten Ukraine's
European integration course.

That is why the driver of decarbonization in our country should be structural
changes in the energy industry.

It is proposed to choose hydrogen energy, the nuclear sector and a possible
combination with an automobile gas filling compressor station, which are
connected to the main gas pipeline system

The enterprises also need to have an effective management system in place
to ensure continual improvement of their business processes with the aim of
fulfilling modern methods of business process management [9][12]. Constant
management of knowledge on various links in the business process is also essential
for efficient manufacturing enterprises, which can be achieved through systematic
thinking, rather than traditional methods [13]. Furthermore, dynamic assessments
of innovative activities of domestic enterprises are crucial for their competitiveness
in the modern market, which can be achieved by analyzing the efficiency of
innovative activities using modern methods [14]. However, the production of
engineering products using offset printing presents a challenge as it is an obvious
outsider in business processing, which is confirmed by global trends in reducing its
share [15]. In conclusion, building a unified model for analyzing business
processes using machine economy in relation to modern enterprises is an important
step towards achieving successful green transition and worth scientific exploration

in both knowledge development and process improvement [16][17].



In modern enterprises, it is crucial to have a deliberate and efficient
management system to build sustainable advantages over competitors [9]. This is
where business process management comes into play. Business process
management involves analyzing various aspects of the contemporary enterprise,
such as efficient collection, development, and processing of knowledge about the
environment [10]. The aBPR concept is one approach that directs users towards
business process improvement based on a sampling of researched enterprises. This
method utilizes correlation and regression analysis to build a model for continuous
improvement of business processes with the aim of fulfilling modern methods of
business process management in Slovak [11][12]. In the management of modern
manufacturing enterprises, it is essential to perform constant management on the
knowledge of various links in business processes and to do so efficiently through
systematic thinking. Traditional methods are no longer adequate [13]. In assessing
the efficiency of innovative activity, the issue of assessment of efficiency of
innovative activity of domestic enterprises arises. It is important for enterprises to
analyze business processes using machine economy in relation to modern
enterprises to remain competitive. The dynamism and competitiveness of modern
enterprises are worth scientific exploration, both in knowledge development and
process improvement [14][17]. In this context, a unified enterprise modeling
approach named Enterprise is provided to promote a better understanding of
business processing [16]. However, it should be noted that there are certain
business processes that may be obvious outsiders to these studies, such as the
business process for the production of engineering products using offset printing,
which is also confirmed by global trends in reducing the share of such processes
[15].

Conclusions from this study and prospects for further research in this
direction. The study highlights the importance of business process efficiency in
today's highly com-petitive and rapidly evolving business environment. The paper
emphasizes the need for modern enterprises to embrace the latest technologies to

improve their operations, reduce costs, and increase productivity. The use of



technology can improve coordination mechanisms and enhance business process
efficiency, with coordination mechanisms playing a key role in this process. The
analysis and design of work flows and processes is important for enhancing
business process efficiency, including financial-economic, resource-production,
external integration, and organizational criteria. Automation of repetitive tasks,
streamlining of workflows, and optimization of resource allocation can all
contribute to achieving greater efficiency. The paper also emphasizes the need for
businesses to focus on eliminating wasteful activities and improving their supply
chain management systems to enhance their overall effectiveness. Collaborative
planning and forecasting are important coordination mechanisms for managing
supply net-works, and effective BPM and SCC practices lead to enhanced
performance and collaborative benefits. The study highlights the significance of IT
governance mechanisms in improving business process performance, which can be
analyzed through the resource-based perspective, economic theory of
complementarities, and relatedness concept. The paper concludes by suggesting
potential future re-search directions in the relevant area, emphasizing the
importance of contextualizing findings in the realm of social change. Overall, the
study provides valuable insights into the significance of business process

efficiency and lays the ground-work for future research in the field.
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