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30ipHUK KOH(EpeHIlii MICTUTh JTOTOBIJI HAYKOBIIB, (DaxiBI[IB-TIPAKTUKIB, SKI
Oymu po3rsHyTi Ha XVII Bceeykpainchkiii HaykoBi KoH(epeHIi «AKTyanbHi
NUTaHHS Cy4acCHOI EKOHOMIKM», 10 BigOymacs 13 nucrtonana 2025 poky B M. YMaHb.

Y HaykoBHMX MarepiajiaX BHCBITIIOEThCSA IIMPOKUN CIHEKTp (iHAHCOBO-
€KOHOMIUHUX THTaHb CyYacHOI EKOHOMikM. HaykoBe BHIaHHS pO3paxOoBaHO Ha
3no0yBauiB ocBitd, HIIII, HaykoBuX cHiBpOOITHHKIB Ta (DaxiBLiB, SKI 3alMarOThCs
MUTAHHIMH PO3BUTKY CKOHOMIKH.
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Greening of Resource Management: Strategic Guidelines for Railway Transport

Enterprises

Sarbey S. S., postgraduate
Ukrainian State University of Railway Transport

Rail transport has traditionally been considered more environmentally friendly
compared to road and air transportation. However, as a major consumer of energy
resources (such as diesel fuel and electricity) and materials (including rails, sleepers,
and rolling stock), it leaves a significant environmental footprint. This footprint is
manifested in greenhouse gas emissions, waste generation, and land use. In the context
of global climate change and European integration processes, the strategy for greening
resource management is not merely desirable but a necessary prerequisite for the
operation of railway enterprises. Its primary objective is to transition from extensive

resource use to a model based on rational consumption and closed-loop cycles.
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The strategy for greening resource management in the railway sector represents
a long-term, integrated action plan aimed at achieving environmental sustainability
through the optimization of energy, material, and natural resource consumption [1]. Its
implementation should encompass all levels of enterprise activity (operational,
investment, and managerial) and involve systemic changes in technological processes,
logistics, procurement, and corporate culture.

The primary strategic priority within the framework of sustainable development
in the railway sector is the transformation of energy systems and the progressive
decarbonization of operations. This priority is underpinned by the inherently high
energy intensity of railway transport, which necessitates a comprehensive rethinking
of energy consumption patterns and propulsion technologies. Central to this
transformation is the modernization of the traction fleet, with a focus on transitioning
from diesel-based propulsion to electric traction. This transition involves the
systematic electrification of railway lines to the greatest extent possible, thereby
enabling the use of electricity, particularly that generated from renewable sources, as a
low-emission alternative to fossil fuels.

In parallel with electrification efforts, the sector is actively exploring and
piloting the deployment of innovative traction technologies on non-electrified routes.
These include hydrogen fuel cell locomotives and battery-powered units, which offer
viable pathways for reducing reliance on diesel engines and mitigating associated
greenhouse gas emissions. The integration of such technologies not only diversifies the
energy portfolio of railway enterprises but also enhances operational flexibility in
regions where full electrification is economically or technically challenging.

From an operational standpoint, the implementation of energy-efficient solutions
1s gaining momentum. Among these, regenerative braking systems play a pivotal role
by capturing kinetic energy during deceleration and feeding it back into the contact
network, thereby improving overall energy efficiency. Additionally, the adoption of
intelligent train control systems facilitates the optimization of speed profiles and
driving modes, contributing to reduced energy consumption and improved scheduling

precision. Collectively, these measures form a coherent strategy aimed at minimizing
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the environmental footprint of railway transport while maintaining high standards of
performance and reliability. The second strategic priority is the development of a
circular economy for materials and waste, based on closed-loop principles. This
involves establishing production capacities for the regeneration of track superstructure
elements — such as rails and sleepers — through grinding, straightening, and reuse. For
track repairs, the use of secondary raw materials is encouraged, including recycled
ballast and other construction waste. Environmental logistics includes the centralized
processing of hazardous waste (such as used oils, filters, and batteries) at specialized
facilities. Additionally, priority is given to “green procurement”, meaning contracts for
materials with a high content of recycled components or those that are easily
recyclable.

The third strategic direction involves the development of environmental
management and institutional support. This entails the creation of an effective system
for managing the environmental aspects of enterprise operations, including
certification of all key infrastructure facilities — depots, repair plants, and track
maintenance units — according to the ISO 14001 international standard. To ensure
transparency and real-time control, an IT platform is being developed for monitoring
resource consumption, emission levels, and waste volumes. A crucial component is
environmental education for personnel and the formation of a corporate culture of
resource efficiency, integrated into training and professional development programs.

An additional strategic priority is water and land policy, aimed at minimizing
anthropogenic impact on local ecosystems. Rational water use is implemented through
closed-loop water supply systems and treatment facilities at depots and rolling stock
washing complexes. To reduce noise pollution, especially in urbanized areas, noise
barriers are installed, and technologies are applied to lower noise levels from rolling
stock and infrastructure facilities.

Thus, the strategy for greening resource management at railway enterprises
constitutes a systemic response to the challenges of the current stage of industry
development. Its implementation will not only reduce environmental impact but also

ensure efficient resource use, enhance energy and material efficiency, and foster an
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environmentally responsible management model. Successful implementation of this
strategy requires a combination of technological innovation, regulatory support, and
active participation of personnel at all levels, collectively contributing to the
sustainable development of Ukraine’s railway sector.
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Mogaeni miABUIIEHHA e(DeKTUBHOCTI TOProBeJIbLHUX MPOLECIB B AIPOCEKTOPI

Coxkomok C. FO., n.e.H., mpodecop

YMaHChKUN HAI[IOHATBHUHN YHIBEPCUTET

ArpoOi3HeC € KIIIOUYOBOK  CKJIQJOBOK0 E€KOHOMIKM 0OarathboxX KpaiH,
3a0e3neuyour MpoAOBOJIbYY O€3MeKy, CTBOPEHHS poOOUYMX MiIclb Ta (opMyBaHHS
3HAYHOI YAaCTKH BAJOBOrO BHYTPIIIHBOrO MPOAYKTY. MIOro pO3BHTOK 3aneXHTh HE
JUIIe BiJ OOCATIB Ta SIKOCTI BUPOOJIGHOI TPOAYKIi, a ¥ BIiJ €(pEeKTUBHOCTI
TOPTOBEJIbHUX TMPOIECIB, MO0 BHU3HAYAKOTh MOXJIMBOCTI 1ii peanizamii SK Ha
BHYTPIIIHBOMY, TaK 1 Ha 30BHIIIHBOMY PUHKY.

CyuacHi yMOBM (PYHKIIIOHYBaHHSI arpapHOTO CEKTOPY XapaKTepU3yHOThCS
BHCOKOI KOHKYPEHIIIEI0, TMHAMIYHIMHM 3MIHAMH CIIOKUBYOTO TIOIMHTY, PO3BUTKOM
MIXHAPOJHOT TOPTiBIi Ta 30UIBIICHHSIM POJi IMUPPOBUX TexHojorik. ['mobanizamis
PUHKIB BIAKPUBA€E HOB1 MOXJIMBOCTI JIJIsl €KCIIOPTY, MPOTE OJHOYACHO CTaBUTH IEpe]
MIIIPUEMCTBAMU  CEpHO3HI BHUKJIMKH MO0 IMIJBHUINEHHS SKOCTI MPOIYKIIIT,
JOTPUMAaHHS MDKHAPOJHUX CTAHJIApPTIB Ta OINTHUMI3aIlili JIOTICTUYHUX IIPOIIECIB.
[udposizariis Ta aBTOMAaTH3aIlisl TOPTOBEIBHUX OIEpallii CTBOPIOIOTH YMOBHU IS
OUIBIII OMEPATUBHOTO YIPABIIHHS 3allacaMU, MPOTHO3YBaHHS MOIMUTY Ta CKOPOYCHHS

BUTpaT. B yMoBax Takux 3MiH TpaJuIiNAHI MIAXOAMU O OpraHizallii TOPTiBii CTalOTh
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