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FORMATION OF INDEXES SYSTEM OF THE SUSTAINABLE 
DEVELOPMENT OF RAILWAY TRANSPORT DIVISIONS  

Purpose. The analysis of the national and foreign literature shows that the approach to the problem of 
sustainable development at present time has the coupled problem. On the one hand, the problem for today is relevant 
and it is the center of scientists’ attention. On the other hand, in existing research remains underdeveloped 
methodological and theoretical framework for the sustainable development of enterprises. The aim of the given 
work is to develop a system of indicators for sustainable development of railway transport divisions for further 
construction of mathematical models of functioning railway transport divisions from the standpoint of sustainable 
development. Methods. For achievement of this goal the concept of a sustainable development of the transport 
sector reveals. This refers to the development that can provide on balanced perspective solving problem of socio-
economic development, reduce environmental impact and provide with the current and subsequent needs of different 
sectors of human activity. As the index characterizing development of railway transport divisions in the direction of 
resource-saving, it is offered to use integral criterion of efficiency; the ecological component of a sustainable 
development of railway transport divisions is offered to be evaluated based on the indexes reflecting brought to the 
money equivalent change of bursts of the contaminating substances in the atmosphere and noise environmental 
pollution; the social component of process of functioning railway transport divisions can be evaluated directly by the 
amount of monetary assignments on measures for salary increase of workers in divisions, and also on social 
programs (expenditures on health care, sanitarian resort expenditures, etc.) and programs for training of workers in 
divisions, and also were considered an index of development in the direction of service quality improvement. 
Results. As a result of the formation of the system of indicators for sustainable development of railway transport 
divisions were received the integral index, which reflects the basic principle of sustainable development. Academic 
novelty. The new development approach of the indexes system characterizing a sustainable development of railway 
transport divisions unlike the existing quantitative indices is offered (in particular on railway transport); don’t allow 
to estimate efficiency of actions and to provide the sustainable development. The indexes received in this operation 
allow carrying out an assessment to functioning of railway transport divisions from a line item of a sustainable 
development, namely: to implementation of resource-saving technologies, lowering of influence of technogenic 
system on environment, support of a social component of development, customer service improvement of quality. 
Practical importance. The structural reform of railway transport of Ukraine, which is held at present time, requires 
in the shortest time solving problems of industry improvement. The integrated index of sustainable development, 
proposed in the given work, allows evaluating the efficiency of the railway transport divisions from the standpoint 
of sustainable development. 

Keywords: sustainability; railway transport; transport system; railway transport divisions; economic 
performance; environmental performance; social indicators. 

 

Introduction 

The sustainable development of the basic sec-
tors of the economy – transport systems is one of 
the points of the implementation of the Strategy of 
sustainable development of Ukraine. Especially 
this actual problem for railway transport, as the 

railway transport plays a crucial role in a single 
transport system of the country, greatly affecting 
the economic relations between producer and con-
sumer products, regions and economic areas of 
Ukraine, with foreign states. 

However, in recent years in the industry have 
seen the development of a number of problems, 
such as increased wear of technical equipment, 
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deterioration of structures not provided adequate 
traffic safety, increase the negative impact on the 
environment and human health. It gets in the way 
of creating conditions for improving relationships 
both national and on the international level, provid-
ing quality transport service entities and population 
of the export potential of the industry, improving 
the image of Ukraine as a transit country [8]. In 
this regard, increasing the need to find ways aimed 
at sustainable development of railway transport, 
and the development of the indicators system of 
functioning railway transport divisions from the 
standpoint of sustainable development. The choice 
of indicators for sustainable development has been 
widely discussed in the world, the problem in-
volved in Department of Political Coordination and 
Sustainable Development United Nations, this is-
sue is discussed at international conferences and 
seminars.  

The most common methodology of sustainable 
development indicators is integrated development 
of the UN Commission on which all indicators 
were divided into 4 groups: social, economic, envi-
ronmental and organizational [1,7,11]. But a large 
number of parameters (134 indicators) led many 
scientists to focus on developing the summary of 
indicators, in other words to make short lists that 
has reduced the number of indicators by more than 
2 times [13].  

The analysis of the national and foreign litera-
ture shows that the approach to the problem of sus-
tainable development at present time has the cou-
pled problem. On the one hand, the problem for 
today is relevant and it is the center of scientists’ 
attention. On the other hand, in existing research 
remains underdeveloped methodological and theo-
retical framework for the sustainable development 
of enterprises.  

Purpose 

The aim of the given work is to develop a sys-
tem of indicators for sustainable development of 
railway transport divisions for further construction 
of mathematical models of functioning railway 
transport divisions of from the standpoint of sus-
tainable development.  

 
 

Method 

Under the sustainable development of the 
transport sector understand such development, 
which could provide a balanced perspective on 
problem solving socio-economic development, 
reduce environmental impact and to ensure the cur-
rent and subsequent needs of different sectors of 
human activity. The results of theoretical studies 
that presented in [12] suggest that indicators of 
sustainable development of railway transport divi-
sions should reflect measures for the development 
and implementation of energy-saving technologies 
as well as to characterize the environmental and 
social components of functioning railway transport 
divisions. 

Because the units of railway divisions transport 
are serving logistics systems, then indicators to 
assess their effectiveness is also advisable to in-
clude criteria that allow characterizing the quality 
of service customers (companies, cargo owners).  

According to the Development Strategy of 
Railway Transport 2020, the task of implementing 
resource-saving technology has become one of the 
main strategic objectives. The problem of re-
source-saving at the enterprises and facilities of 
railway transport is decided on all stages of materi-
al production – at the designing, the production 
and operation [9]. 

The special attention is paid to the conservation 
and wise use of energy resources as well as money 
spent on fuel and energy resources, substantial 
costs on the railway transport. In terms of increas-
ing the investment attractiveness of particular im-
portance to the issues of quality assessment in en-
terprises implementing energy-saving vehicle 
technologies that funds are released to send to the 
modernization of the transport machinery. 

As the index which is characterizing the devel-
opment of railway transport divisions in the direc-
tion of resource-saving Ерес it is offered to use in-
tegral criterion of efficiency, which reflects the 
amount given at the cost of the i- type resources:  

                ∑ ⋅=
i

cΔRЕ
iRiрес ,               (1) 

where ΔRi – abbreviations (gain) of a resource 
i- type owing to implementation of actions for im-
provement of technological processes of service of 
clients by forces of railway transport divisions; 
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сRi – cost of resource using i- type in the opera-
tion of railway transport divisions. 

The sustainable development of railway 
transport must occur in compliance with environ-
mental requirements. Railway transport in Ukraine 
is the leading sector in the road transport sector of 
the country, which provides 82% of freight and 
nearly 50% of passenger traffic carried by all 
modes of transport [2]. Such volumes of works 
related to large emissions of pollutants into the 
biosphere. In spite of the fact that the railway 
transport is the ecologically safest of all other 
means of transport, for Ukraine the problem of pol-
lution of atmospheric air by rail is actual because 
density of a railway system and a freight density 
exceeds many other countries of the Central Eu-
rope. 

When using the main locomotive in the atmos-
phere out the exhaust gases, which, besides water 
vapor contains more than 200 chemical combina-
tions and elements. One way to minimize emis-
sions of air pollutants during transport is to change 
the number of locomotives that run on diesel fuel 
due to the electrification of the transport network. 

In addition, a process of polluting factors cargo 
is noise. Noise from the rolling stock of the railway 
lines that pass near to residential development ex-
ceeds all permissible limits. Changing the noise 
pollution from the work of railway rolling stock is 
achieved by technical improvements in running 
gear rolling stock. 

Environmental component of sustainable de-
velopment Еек of railway transport divisions is 
proposed to be evaluated on the basis of indicators 
reflecting reduced to monetary equivalent change 
in emissions of air pollutants and noise pollution: 

шумшумекатмек сDсМE ⋅∆+⋅∆= ,        (2) 

where ΔМатм – changes in emissions of air pol-
lutants, um. t; 

сек – the equivalent of damages suffered as a re-
sult of which the emission of 1 ton of oxide carbon 
into the atmosphere, UAH / um. t.; 

ΔDшум – change in noise pollution dBA; 
сшум – cash equivalent losses which caused as a 

result of noise pollution, UAH/dBA. 
The railway transport is a branch not only 

enormous economic significance, but also a great 
social responsibility. Trade union committee of 

Railway men and Transport Builders states that the 
number of workers’ rights and interests they repre-
sent is about 400 thousand. This suggests the sig-
nificant role of the social dimension of sustainable 
development of railway transport divisions’. 

The social component of Есоц the functioning 
railway transport divisions can be estimated direct-
ly the sum cash payments for activities to increase 
salaries of employees of the divisions, as well as 
social programs (health care costs, health spa ex-
penses, etc.) And the programs to train staff of di-
visions: 

навсоцзпсоц СССЕ ++∆= ,                (3) 

where ΔСзп – the funds allocated for increasing 
salary of workers of railway transport divisions, 
UAH; 

Ссоц – contributions to social programs, UAH; 
Снав – contributions to the program on training 

the staff railway transport divisions, UAH. 
Funds are allocated for a social component of 

development of railway transport divisions from 
net profit for the previous period. 

In the conditions of a difficult economic situa-
tion, both on transport, and in the country in gen-
eral, there is a need of encouragement of additional 
volumes of transportation on all means of 
transport, including on railway [5]. Recently, the 
main purpose of rail transport is the output of each 
industry sector for quality of service and prices that 
would withstand competition from other modes of 
transport. The indicator of the quality of transpor-
tation for the user is the speed of delivery of the 
goods or otherwise according to the date of deliv-
ery. Therefore, the development of railway 
transport divisions towards improving the quality 
of service offered cargo estimate is based on the 
characterizing reduce total processing time car traf-
fic volume by improving technology services. This 
figure is calculated on the based on the total pro-
cessing time changes in transport hubs cars and 
trucks posts and the weighted average cost of 1 
hour of downtime freight cars. 

Index of Еяк in the direction of improving the 
quality of service is measured by the formula: 

вагвагяк сТЕ ⋅∆= ,  (4) 

where ΔТваг – the change of the total processing 
time in transport nods and cars trucks items of 
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railways, as well as transactions with train stations 
within the transport network, h; 

сваг – weighted average cost of yard time of 
freights, UAH/hour. 

The overall indicator of sustainable develop-
ment Еи can be represented as the arithmetic sum 
of the above indicators: 

яксоцекреси ЕЕЕЕЕ +++=       (5) 

Results 

As a result of the system formation of indica-
tors for sustainable development of railway 
transport divisions were received the integral in-
dex, which reflects the basic principle of sustaina-
ble development. The components of the proposed 
integral index of sustainable development is a set 
of constants that define the economic parameters 
of the division’s function, and a set of parameters 
that characterize the improvement of technology of 
railway transport division functioning. 

Academic novelty and practical importance 

In this paper, we propose a new approach to 
developing a system of indicators that characterize 
the sustainable development of railway transport 
divisions. Today the question of developing a sys-
tem of indicators of sustainable development is 
important because existing quantitative indicators 
(especially railways) do not allow evaluating the 
effectiveness of actions and ensuring sustainable 
development. The above parameters allow as-
sessing the functioning of railway transport divi-
sions from a position of sustainable development, 
namely: 

- introduction of resource-saving technologies; 
- reduce the impact of technological systems to 

the environment; 
- ensuring the social dimension of develop-

ment;  
- improving the quality of customer service. 
The structural reform of Railway Transport of 

Ukraine, which is held at present time requires in 
the shortest time solving problems of improvement 
of the industry. The overall indicator of sustainable 
development proposed in this paper allows evaluat-
ing the efficiency of the railway transport divisions 
from the standpoint of sustainable development. 

Conclusions 

The result will be further used to develop math-
ematical model of railway transport divisions from 
a position of sustainable development. 
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ФОРМИРОВАНИЕ СИСТЕМЫ ПОКАЗАТЕЛЕЙ УСТОЙЧИВОГО 
РАЗВИТИЯ ПОДРАЗДЕЛЕНИЙ ЖЕЛЕЗНОДОРОЖНОГО 
ТРАНСПОРТА. 

Цель. Проведенный анализ отечественной и зарубежной литературы показывает, что проблема выбора 
показателей устойчивого развития, с одной стороны, является актуальной и находится в центре внимания 
ученых, а с другой стороны, в существующих научных исследованиях недостаточно разработана методичес-
кая и теоретическая база формирования системы показателей устойчивого развития предприятия. Целью 
данной работы является разработка системы показателей устойчивого развития подразделений железнодо-
рожного транспорта, для дальнейшего построения математических моделей функционирования подразделе-
ний железнодорожного транспорта с позиции устойчивого развития. Методика. Для достижения постав-
ленной цели раскрывается понятие устойчивого развития транспортного сектора. Под которым понимается 
такое развитие, которое способно обеспечить на перспективу сбалансированное решение проблем социаль-
но-экономического развития, сокращение негативного влияния на окружающую среду, а также внедрение 
ресурсосберегающих технологий обеспечивая настоящие и будущие потребности различных отраслей и 
сфер человеческой деятельности.   В качестве показателя, который характеризует развитие подразделений 
железнодорожного транспорта в направлении ресурсосбережения  предлагается использовать интегральный 
критерий эффективности; экологическую составляющую устойчивого развития подразделений железнодо-
рожного транспорта предлагается оценивать на основании показателей, которые отображают приведенные к 
денежному эквиваленту изменения выбросов загрязняющих веществ в атмосферу и шумового загрязнения 
окружающей среды; социальная составляющая процесса функционирования подразделений железнодорож-
ного транспорта  оценена непосредственно суммой денежных отчислений на мероприятия по повышению 
зароботной платы работников подразделений, а также на социальные программы и программы по обучению 
работников подразделений, а также был учтен показатель развития в направлении повышения качества об-
служивания.  Результаты. В результате формирования системы показателей устойчивого развития подраз-
делений железнодорожного транспорта был получен интегральный показатель, который отражает основной 
принцип устойчивого развития. Научная новизна. Предложен новый подход по разработке системы пока-
зателей, которые характеризуют устойчивое развитие подразделений железнодорожного транспорта, в отли-
чии от существующих количественных показателей, которые не позволяют оценить эффективность дейст-
вий и обеспечить устойчивое развитие. Полученные в данной работе система показателей позволяет давать 
оценку функционированию подразделений железнодорожного транспорта, а именно: внедрению ресурсос-
берегающих технологий, снижению влияния техногенной системы на окружающую среду, обеспечению 
социальной составляющей развития, а также повышению качества обслуживания клиентов. Практическая 
значимость. Структурная реформа железнодорожного транспорта Украины, которая проводится в настоя-
щее время, требует в кратчайшие сроки решение задачи повышения эффективности работы отрасли. Пред-
ложенная система показателей, которая характеризует устойчивое развитие подразделений железнодорож-
ного транспорта, позволяет оценивать эффективность функционирования подразделений железнодорожного 
транспорта с позиции устойчивого развития. 

Ключевые слова: устойчивое развитие; железнодорожный транспорт; транспортная система; подразделе-
ния железнодорожного транспорта; экономические показатели; социальные показатели; экологические по-
казатели. 
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ФОРМУВАННЯ СИСТЕМИ ПОКАЗНИКІВ СТАЛОГО РОЗВИТКУ 
ПІДРОЗДІЛІВ ЗАЛІЗНИЧНОГО ТРАНСПОРТУ 

Мета. Проведений аналіз вітчизняної та зарубіжної літератури показує, що підхід до вивчення проблеми 
сталого розвитку в даний час носить подвійний характер. З одного боку, дана проблема на сьогоднішній 
день є актуальною та є центром уваги вчених. З іншого боку, в існуючих наукових дослідженнях залишаєть-
ся недостатньо розробленою методична та теоретична база питань сталого розвитку підприємств. Метою 
даної роботи є розробка системи показників сталого розвитку підрозділів залізничного транспорту, для по-
дальшої побудови математичних моделей функціонування підрозділів залізничного транспорту з позиції 
сталого розвитку.  Методика. Для досягнення поставленої мети розкривається поняття сталого розвитку 
транспортного сектору. Під яким розуміється такий розвиток, який здатен забезпечити на перспективу зба-
лансоване рішення проблем соціально-економічного розвитку, скорочення негативного впливу на  довкілля, 
а також забезпечити теперішні та наступні потреби різних галузей та сфер людської діяльності. У якості по-
казника, який характеризує розвиток підрозділів залізничного транспорту у напрямку ресурсозбереження, 
пропонується використовувати інтегральний критерій ефективності; екологічну складову сталого розвитку 
підрозділів залізничного транспорту пропонується оцінювати на підставі показників, які відображають при-
ведену до грошового еквіваленту зміну викидів забруднюючих речовин в атмосферу та шумове забруднення 
довкілля; соціальна складова процесу функціонування підрозділів залізничного транспорту може бути оці-
нена безпосередньо сумою грошових відрахувань на заходи з підвищення заробітної платні працівників під-
розділу, а також на соціальні програми (витрати на охорону здоров’я, санітарно курортні витрати та ін.) та 
програми по навчанню працівників підрозділу, а також було враховано показник розвитку за напрямком 
підвищення якості обслуговування.  Результати. В результаті формування системи показників сталого роз-
витку підрозділів залізничного транспорту було отримано інтегральний показник, який відображає основний 
принцип сталого розвитку. Наукова новизна. Запропоновано новий підхід до розробки системи показників, 
які характеризують сталий розвиток підрозділів залізничного транспорту, на відміну від існуючих кількіс-
них показників (зокрема на залізничному транспорті), що не дозволяють оцінити ефективність дій та забез-
печити сталий розвиток. Отримані в даній роботі показники дозволяють проводити оцінку функціонуванню 
підрозділів залізничного транспорту з позиції сталого розвитку, а саме: впровадженню ресурсозберігаючих 
технологій, зниженню впливу техногенної системи на довкілля, забезпеченню соціальної складової розвит-
ку, підвищенню якості обслуговування клієнтів. Практична значимість. Структурна реформа залізничного 
транспорту України, яка проводиться у теперішній час, вимагає у найкоротші терміни вирішення задач з 
підвищення ефективності роботи галузі. Інтегральний показник сталого розвитку запропонований в даній 
роботі дозволяє оцінювати ефективність функціонування підрозділів залізничного транспорту з позиції ста-
лого розвитку.  

 Ключові слова: сталий розвиток; залізничний транспорт; транспортна система; підрозділ залізничного 
транспорту; економічні показники; екологічні показники; соціальні показники. 
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