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RESEARCH OF THE «GREEN» LOGISTICS TECHNOLOGIES
IN TRANSPORTATION OF CARGO BY RAIL TRANSPORT

Lomotko D. — Doctor of Technical Sciences, Professor, den(@kart.edu.ua
Ohar O. — Doctor of Technical Sciences, Professor, ZSV2020@kart.edu.ua
Lomotko M. — Postgraduate student, ZSV2020@kart.edu.ua
Ukrainian State University of Railway Transport
Ukraine, Kharkiv

The technology of carrying out international and domestic transportation of goods by
using multimodal transportation — container and counter-trailer trains has been
investigated. It has been established that these technologies have significant advantages in
terms of reducing the negative impact on the environment compared to delivery by
individual modes of transport. A brief description of the main environmental characteristics
of multimodal delivery schemes is given and the negative impact of each mode of transport
is assessed separately. The ways of further development of «greeny logistics for rail
transportation of goods over a distance of more than 300 km are proposed.

Keywords: railway, «greeny» logistics, multimodal transportation, impact on the
environment, air pollution, container, semi-trailer.

Actuality. Experts claim [1] that transport accounts for 8% of all carbon dioxide
emissions on the planet, and warehouses account for another 3%. In this regard, the wide
implementation of «green» technologies in logistics activities will make a significant
contribution to the preservation of the planet's climate, suitable for safe human activities.
The development of multimodal transport involves the creation of a single system of
functioning of the transport system, in particular railway and road, which allows for the
implementation of transport services according to the «door-to-door» and «just-in-timey
scheme. As a result, railcars, container trains and route container groups, as well as trains
of combined transport, run on the railways of many countries.

The purpose of the work is a concise analysis of the state of multimodal
transportation of goods with the participation of railways, consideration of the
advantages and disadvantages of the operation of various types of transport and their
impact on safety and the environment. Due to this, it is possible to organize multimodal
or intermodal transportation in the form of «green» logistics supply chains.

Most emissions from moveable sources of pollution come from road transport.
The share of railway, aviation and water transport in air pollution is insignificant.
Thus, according to the State Statistics Service of Ukraine, for the period before the
introduction of martial law into Ukraine, the excess of pollutant emissions into the
atmospheric air from road transport compared to rail transport is 49 times.

Environmental restrictions on domestic transportation of goods by road are put
forward in the state transport strategy [2], which assumes a decrease in the number of
heavy trucks (container carriers) on long routes of more than 200 km. In EU
countries, these restrictions are noted in the ECMT White Paper [4], according to
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which the EU transport system aims to transfer 30% of road freight transport with a
travel distance of more than 300 km to more environmentally friendly rail and inland
water transport by 2030 year.

Taking into account [1, 4, 6], harmful emissions into the environment during the
transportation of containers by various modes of transport were made:

 average specific emissions of harmful substances on electric railway trains
CO, = 0.0033...0.0038 g/TEU*km, NOx = 0.8170...0.8174 g/TEU*km, SOx =
0.8696...0.8763 g/ TEU*km (with a mixed mode of electricity generation by fuel
oil/coal power plants);

« average specific emissions of harmful substances during shunting work CO, =
320.50 g/TEU*h, NOx = 620.1 g/TEU*h, SOx = 93.50 g/TEU*h (CHME-3
locomotive in operating mode of the engine Ne = 75% of full power, the composition
of the shunting crew is taken to be 10 wt.);

* average specific emissions of harmful substances during the transportation of
containers by sea transport (on the example of the Emma Maersk container ship with
a 14-cylinder diesel engine with a capacity of 80,800 kW) CO, = 8.1955... 13.3927
g/TEU*km, NOx = 2.5625... 4 ,1875 g/TEU*km, SOx = 1.8750... 3.0562 g/TEU*km
(specific fuel consumption expertly accepted as 205 g/kWh);

« average specific emissions of harmful substances of the truck CO, = 13.194
g/TEU*km, NOx = 3.750 g/TEU*km, SOx = 3.200 g/TEU*km (6-cylinder diesel
engine, average speed 60 km/h, full load container).

Thus, it has been proven that railway transport is the most ecological in terms of
emissions of CO, NOx, SOx into the atmosphere. In fig. 1 shows a comparison of the
specific pollutant impact on the environment during the transportation of a 20-foot
container (TEU) with dangerous goods by different modes of transport.

In this context, all participants in freight transportation need to ensure
environmental safety and environmental protection. This can be achieved by creating
an environmental management system in accordance with the international standard
DSTU ISO 14001 [3], which contains a system of measures related to: impact on the
atmospheric air; impact of parametric pollution (noise, vibration); impact on soils;
impact on water bodies; waste management.
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Figure 1 — Comparison of the specific pollutant impact on the environment when
transporting a 20-foot container (TEU) with cargo by different modes of transport

The benefits of implementing an environmental management system and
certification in accordance with DSTU ISO 14001 during transportation can significantly
reduce the consumption of electricity and natural resources, reduce environmental taxes
and create conditions for effective environmental risk management. Already now, in
many spheres of the EU countries, logistics operators are required to have an ISO 14001
certificate as a prerequisite for cooperation. The assessment of the environmental
performance of the railway, as part of the logistics chain, can be made based on the
recommendations of the ISO/FDIS 14031:2021 standard [5], which allows determining
structure of the carrier's operating activities and the factors that affect its environmental
performance, processes of waste generation.

Strategies for the implementation of «green» logistics involve the reduction of
harmful emissions from mobile sources. However, the growth in demand for freight
transport is closely linked to economic growth, so in an era of rapid global economic
development, there is a strong correlation between the reduction of carbon dioxide
emissions and the demand for freight transport [6]. A number of foreign studies are
related to the prospects for reducing CO, emissions by reducing and adjusting the
demand for transportation using methods rational design of a logistics network,
optimization of transport routes, application in freight transportation of road and
railways electric transport [7].

On the other hand, scientific research within the framework of the global Shift
strategies aimed at reducing CO, emissions is focused on the analysis of the behavior
of shippers in choosing a delivery method. To justify the choice of the method of
transportation by the consignor, the study is devoted to the transfer of the flow of
goods from roads to railways due to the competitiveness of the railway and its better
environmental performance. Thus, the prospect of «green» logistics in the field of rail
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and other modes of transport can be linked to the requirements of international ISO
standards and regulations, which are a recognized tool for creating an effective
environmental management system. The development of multimodal transportation
of goods contributes to the introduction of «green» logistics technologies in the
process of gradually abandoning long-distance (over 300 km) road freight
transportation.

Conclusion. The improvement of the technology for the implementation of
international and domestic transportation of goods through the use of multimodal
(container) trains is considered. It has been established that these technologies have
significant advantages in terms of reducing the negative impact on the environment
compared to the delivery of goods by individual modes of transport. From the point
of view of «green» logistics, a brief description of the main types of air pollution is
given. The negative impact of each type of transport separately and as part of a
multimodal system on the environment was assessed. The ways of further
development of «green» logistics for rail transportation of goods over a distance of
more than 300 km are proposed.
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