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OPPORTUNITIES FOR SOLVING URBAN AND ENVIRONMENTAL PROBLEMS BY

PROGRESSIVE CITY LOGISTICS TOOLS

Abstract. At present, high traffic intensity level on the roads currently saturates a great demand for individual
transportation. Mobility is an important part of everyday activities in cities. The increasing number of passenger and
freight vehicles on the widening transport infrastructure raises several problems. The range of use of public passenger
transport does satisfy enough the citizens needs and its use is constantly decreasing, especially in the new EU
countries. One of the reasons is also the growing sale and production of new passenger cars in the EU, resulting in
congestion in the road infrastructure of cities and environmental problems. These issues are dealt with the modern
City Logistics concept. The contribution focused on the basic principles of city logistics, the reasons for its
development and, in particular, the possibilities of practical use. An example is the city of Trencin in Slovakia, where

a regional rail passenger transport is proposed for city traffic service including Park and Ride system.
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Introduction

High traffic intensity level on the roads is caused by
a great demand for individual transportation. The
congestion level is also reflected in the accident rate,
which is still very high despite the various measures to
reduce them compared to other European countries.
Many traffic accidents in cities, as well as high traffic
intensity, inadequate capacity of urban communications,
result in the emergence of crisis situations. It leads to air
pollution and the greenhouse effect and there is an
essential problem with excessive energy consumption.

One possible tool for preventing crisis situations in
cities is the concept of City logistics. This part of
logistics is very important because the movement,
transport and handling of material are an influential part
of the logistical chain.
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1. Modern tools for energy consumption monitoring

Considering the high intensity of passenger and
freight vehicles, high fuel and energy consumption is
expected. There are currently several modern methods
and analyzes that monitor and evaluate this consumption.
Subsequently, they try to find the optimal solution and
optimal variant of transport modes that will be the least
energy intensive. There are explained modern tools for
energy consumption monitoring, specifically Well-to-
Wheels Analyses and Standard EN 16258:2012 in this
section.

1.1. Well — to — Wheels Analyses

Well-to-wheel analysis (WTW) refers to specific
lifecycle analysis applied to transportation fuels and their
use in vehicles. The WTW stage includes resource
extraction, fuel production, delivery of the fuel to a



vehicle, and end use of fuel in vehicle operations.
Although feedstock for alternative fuels do not
necessarily come from a well, the WTW terminology is
adopted for transportation fuel analysis.

The WTW by JEC pursue the objectives of
estimating greenhouse gas emissions, energy efficiency
and industrial costs of a wide range of automotive fuels
and power-trains options significant for Europe in 2020
and beyond.

Each WTW analysis consists of two parts. The first
is called Well to Tank Analysis (WTT) from source to
tank. Assessment of energy intensity and production of
emissions in the gas industry in individual stages of
production. Storage of fuel cells, mainly used for the
production of raw materials, for transport of natural gas,
for transport, production of fuel and distribution to gas
stations.

The second part is called Tank to Wheels (TTW)
analysis. It assesses the energy intensity and production
of greenhouse gas emissions from vehicle fuel
combustion. It takes into account the quality of
individually produced fuels and also the possibility of
burning different types of fuels in internal combustion
engines. Together, these two parts take into account the
entire life of the individual types of fuels from the well to
wheel.

The conclusions can be summarized as follows:

e the key role in the production of GHG emissions
and in energy consumption is played not only by
the character of the motor fuel and the way it is
produced but also by the efficiency of the drive
unit in the vehicle

e An alternative to renewable fuels can bring
significant reductions in GHG emissions, but
generally at a higher cost of energy

e the results of the environmental impact
assessment must always be further evaluated in
terms of real resources, practical feasibility, cost
levels and positive public acceptance

e moving from fossil to alternative fuels from
renewable sources is currently very expensive.
Reducing GHG emissions always results in
increased costs. However, higher costs may not
automatically mean a greater reduction in GHG
emissions.

“Well”

Produce
primary fuel
~

Well to Tank (WTT)

Distribute
road fuel
™~

Transport
primary fuel

N

Produce

road fuel

Fuel
vehicle
For each WTW pathway, calculate:
= Total energy required
= Total GHG emitted

™~ Burnfuel
in vehicle

~
Tank to Wheels (TTW)

“Wheels”
Fig.1. Graphic representation of Well-to-Wheels Analysis

The outcome serves as a sound and broadly accepted
scientific reference.

e WTW differs from a Life Cycle
Analysis (LCA), as it does not consider energy
and emissions involved in building facilities and
the vehicles, or end of life aspects.

e  WTW analysis focuses on and — TTW), that is
the major contributors to lifetime energy use and
GHG emissions.

e No estimates of overall “costs to society” such
as health, social or other speculative cost areas
are made.

e Assumes all plants and vehicles to meet current
and incoming future regulations. When
considering regulated pollutants, all plants and
vehicles are assumed to meet current and
incoming future regulations.

1.2. Standard EN 16258:2012

This  European  Standard EN  16258:2012
Methodology for calculation and declaration of energy
consumption and GHG emissions of transport services
(freight and passengers) specifies a general methodology
for calculation and declaration of energy consumption
and greenhouse gas emissions (GHG) in connection with
the provided services (cargo, passengers or both). It
specifies general principles, definitions, system
boundaries, methods of calculation, allocation rules
(allocation, assignment) and recommendations on
information to support the standardized, accurate, reliable
and verifiable declarations regarding energy consumption
and greenhouse gas emissions associated with the freight
service. It also contains examples of the use of these
principles.

The calculation for one given transport service must
be performed using the following three main steps:

e step 1: identification of the various sections of

the service,

e step 2: calculation of energy consumption and

greenhouse gas emissions for each section,



e step 3: sum the results for each section.

The standard does not consider only the secondary
emissions produced and energy consumed during the fuel
combustion (energy conversion from fuel to mechanical
energy), as well as “Nase more” 65(4)/2018., pp. 192-196
primary, incurred in the extraction, production and
distribution.

e ew - well-to-wheels energetic factor for the

defined fuel,

e gw - well-to-wheels emissions factor for the

defined fuel,

e et - tank-to-wheels energetic factor for the

defined fuel,

e gt - tank-to-wheels emissions factor for the

defined fuel.

Well-to-wheels is “well on wheels”, that also covers
primary and secondary emissions and consumption.
Somewhere this factor is also called as LCA (life-cycle-
analysis). The tank-to-wheels factor is thinking only of
secondary emission and consumption. This Standard
specifies the general methodology for calculation and the
declared value for the energetic factor. The factor in
greenhouse gas emissions must be selected in accordance
with Annex A Emission gases are composed of several
individual components (gas). Each one has different
chemical and physical properties and participates in
environmental degradation. In order to compare
emissions from different activities, fuels, vehicles, where
emissions have a different track, and one representative
unit must be designed for the purpose of comparison.
This is the CO2 equivalent, which is a measure of the
specific emissions impact similar to the impact of CO2.
The label is CO2e (equivalent)

2. City logistics

The definition of City Logistics follows from the
logistics definition: "Logistics is an interdisciplinary
science that deals with the coordination, alignment,
interconnection and optimization of the materials,
information and finance flow in terms of customer
satisfaction with optimal spending. "City logistics is the
process of optimizing logistics and transport activities,
involving various companies with the support of
advanced information systems in the city with regard to
the transport environment and its impact on the
emergence of congestion, safety and energy savings.
Therefore one of the tasks of city logistics is to provide
comprehensive transport serviceability.

There are cities in many European countries that are
beginning to have problems with the traffic situation,
although we can not fully compare the problems of our
cities with the problems of major European and world
cities. Cities try to handle these situations with different
measures and drive as much traffic out of town as
possible. Of course, most of these measures, especially
construction, have a particular impact on transit traffic,

when it is possible to route this kind of out-of-town
traffic through the construction of by-pass roads.
However, the problem remains with the organization of
source and destination traffic that is heading directly to
the city. It is precisely the solution to these problems in
the cities that gave rise to the emergence of city logistics.

City logistics is part of logistics that deals with
issues related to the movement of goods flows and means
of transport within the city. Therefore, the primary task is
the organization of passenger and freight transport in
cities and the organization of goods flows and flows of
consignments entering or leaving the city. The main
reason for this new direction in logistics was the increase
in the number of vehicles in cities.

In the understanding of city logistics, related only to
the freight sector, three stakeholders - the carrier, the self-
government and the private sector - are involved. It is the
triangle of city logistics. If we extend the scope of city
logistics to the area of passenger transport, we also need
to increase the number of participants who will be
involved in the development of solutions. These are, in
particular, passenger transport undertakings, police forces
and, last but not least, citizens.

The basic principles of city logistics have been
elaborated in a number of expert and scientific papers and
theses. A comprehensive approach gives Cisarova
:“Given that city, logistics is perceived in a number of
countries to be essentially negative and not conceptually
addressed, it is appropriate to define the preparation and
phases that should be preceded by the introduction of a
quality global concept. First of all, it is necessary to
resolve the issue of transit traffic. The city logistics itself
solves or should solve only the problems arising from
traffic-logistic service, not heavy freight transport.
However, there are cities that have major problems with
transit, but they are smaller towns with less than 50,000
inhabitants located on busy lst and 2nd class roads.
Transit traffic, as well as transit traffic, can be guided by
traffic restrictions”.

This issue is also addressed to a large number of
transport experts and scientists. For example, Julian
Allen, Christian Ambrosini, Michale Browne, Daniele
Patier, Jean-Louis Routhier and Alan Woodburn propose
a wide review of survey methods that have been carried
in Europe, based on the conclusions of the BESTUFS II
project. From survey work carried out with experts in 11
European countries, a comparison of urban freight
transport data collection efforts is made to better
understand what currently takes place and to identify
examples of good practice. Authors observe that the
extent of urban freight data collection varies significantly
between the European countries, as existing urban freight
data comes mainly from the disaggregation of national
survey results. Finally, authors identify a set of gaps in
data collection, as well as the need for greater
standardization in data collection methods and in analysis
and reporting of this data.

Jesus Gonzalez-Feliu, Routhier, J. L et al propose a
statistical-based modelling approach to propose a data
estimation tool that can be transposed to different cities,



avoiding the needs of making very costly surveys. The
proposed framework needs standard inputs able to be
obtained by public authorities and/or private stakeholders
to make a diagnosis of urban logistics in current
situations. The joint process of collecting data and
modelling is described, and the different modules of the
framework are presented. The authors conclude by
presenting the main applications and further
developments.

However, at present, it is important to address, in
particular, the solution of city logistics in passenger
transport. The authors of the contribution perceive city
logistics as an important tool that can optimize energy
intensity and environmental problems too. Therefore, the
contribution is a kind of link the modern energy
consumption methods analysis, city logistics and using
railway transport in cities as an ecological transport
mode.

2.1. Reasons for creating the city logistics

There are a number of reasons why city logistics is
becoming more and more important. These include:

e Environmental: the negative impacts of transport
on its surroundings are generally known (noise,
exhales, soil cover, etc.). By proposing effective
solutions to urban and freight transport in cities,
these negative impacts can be reduced;

e Transport: the road network in the cities has
been diminished during its construction to a
lower capacity. Today, however, the traffic flow
is far higher than previously thought. Therefore,
measures in city logistics can at least partially
solve this situation;

e Living standards in the city: a city is a place for
its inhabitants to provide not only their living
needs but also their social needs. Improving the
living standards of city residents can greatly help
to improve the traffic situation, mitigate negative
environmental impacts, or reduce traffic in the
chosen area or time.

2.2. Opportunities  for  solving wurban  and
environmental problems in practice

Solving problems related to increasing the number of
vehicles in cities can be solved in a number of ways, but
finding an optimal solution is not easy. City Logistics
offers a lot of suitable logistics concepts for passenger
and freight transport optimization, which usually consist
of one or more combinations of the following city
logistics approaches:

e Vehicle entry restrictions or permissions;
depending on the type of vehicle (size, weight,
amount of produced emissions), vehicle entry is
permitted or prohibited in a particular area.
Mostly, the weight limit applies to the total

weight and width of the vehicle or to certain
emission limits.

e Paid communications and toll-road fee system;
in this case, to introduce tolls for selected types
of vehicles that are interested in entering the
marked part of the city that is subject to the city
toll system. This solution can reduce the number
of unacceptable vehicles on toll roads on the one
hand, and it can be beneficial for the city budget
on the other hand,

e Night supply; when the supply is done at night,
the vehicles are avoided by the daily traffic
peaks while not feeding them. This results in
benefits such as shorter driving times, the
possibility of using larger vehicles to replace
several small ones, reducing emissions and fuel
consumption, fewer roads, modes of transport
should be achieved, and consequently the less
number of journeys,

e Distribution of goods by other means of
transport. By introducing this measure, a modal
shift of the goods to ecologically acceptable

e  Making urban transport more attractive; only the
high-quality, fast-moving urban public transport
at regular intervals should motivate citizens to
prefer public passenger transport to individual
motoring.

e The use of the urban rail transport kinds as
a main means of transport; in large cities with
built-up tramways, overground and underground
railways (metro), this mode of transport should
form a transport system and should provide
passengers with an attractive concept of
transport.

e Utilization of the rail network (or private
sidings) for city traffic service. Several railway
lines in many cities pass relatively close to the
centre and there is a low number of trains. There
are also unused private sidings. In this case,
there is apossibility of the new trains
introduction as public transport, whereby these
trains will use the existing regional or main lines
private sidings.

e Using the systems such as ,Park and Ride“,
,.Kiss and Ride®, ,,Bike and ride®, the system of
sharing transport“ and so on.

e Support for the walking and cycling by the
building the paths and cycle tracks.

3. Practical use in the city of Trenéin by using
railway transport

There is a problem with an excessive increase in
individual car transportation thus also congestion in the
many Slovak cities. The problem has been appearing for
last year not only in big cities but in small towns too.
Instead of creating alternatives for the city to create a
parking space on the fringe of the city before entering its
centre, the large number of cars park directly in its



narrow centre and core, resulting in an increase in the
number of cars in the city centre.

For example, these problems are actually in the city
of TrenCin which had a total of 54,916 inhabitants
according to the population survey in January 2018.
Although the city charged almost all the parking places in
the centre and close the city centre, the problem has not
been solved yet. If there is no option to park the motor
vehicle in the parking garages on the periphery, the
drivers will have to park their vehicle in the city centre.

3.1. The proposal of the solution by wusing rail
transport

In accordance with the city logistic concept is
proposed to extensive usage of rail transport. A suitable
way to solve the present situation is to use the existing
railway lines or private sidings passing through the city
of Trenc¢in and ensure their operation at dense intervals,
thus creating the "Urban railway transport". This should
create an alternative way to go through the city by a
private car in order to connect the city centre with its
other parts more efficiently.

ZLATOVCE

Fig. 2. Suggested stops in Tren¢in

Start of the route is proposed on the rail leading to
the area of military siding on the estate housing ,,Pred
Pol'om* (no. 1, green colour) and continues through the
railway station Trencin (no. 1, blue colour), further down
the railway line no.143 through the stop ,,Tren¢in —
predmestie” (no. 2, blue color) to, Tren¢ianska Turna*
(no. 3, blue color) as the final stop where the train units
will change direction. The private siding belongs to the

Slovak Army, there is an average of 1 train per year, and
its use is very problematic but possible.

The proposed route should cooperate together with
the proposed parking and applying appropriate measures,
such as the cost of using these car parks, which should
include the ticket to the proposed train. In addition to the
priority objective, an alternative to public transport buses
will also be created along the entire route. Thus, not only
the city's inhabitants but also the entrants can go from one
side of Trencin to another or to the city centre and back
faster.

The calculation of the interval run from the new
»Pred Polom® stop to ,,Trencianska Turna® station at the
intended average speed of 35 km per hour and the total
distance 6,720 meters, which is considered with 30
seconds additional time for the motor starting run and
stopping, and 30 seconds for the dwell time in 10 of 12
stops during the whole ride, the result of running time is
20.5 minutes. It means the train units should ensure the
entire territory traffic service theoretically over 20
minutes. Also, they would do three back runs during one
hour if they did not give priority to any other passengers
or freight train.

There are proposed total 10 stops in the given order,
with 3 already existing stops (marked by blue colour in
figure 2) and 7 new proposed stops (marked by green
colour in figure 2).

3.2. Usage of the Park and Ride transport system

One of the most widespread problem-solving
systems in the city is Park and Ride (P & R), "park and
go by public transport". The P & R system is a typical
application of intelligent transport systems. It includes
parking places and other facilities that enable the
interconnection of individual and public transport and
combine their advantages. The basic task is to enable an
advantageous transfer to urban public transport, thus
reducing the number of passengers to the city centre by
individual transport.

On the proposed transport route is important to build
three catch car parking in front of the centre of Trencin.
The first car parking (A) would serve for cars coming
from Banovce nad Bebravou. The parking is designed in
the area between the railway and the existing local road,
located at the railway station at the beginning of
Trenc¢ianska Turnd. The second car parking (B) should be
built at a downhill run from the D1 highway, which
should primarily serve to shut-down cars from the DI
motorway and to offer them the possibility of parking in
the contact with rail transport.



Fig. 3. A preview of two hours period train traffic diagram

Conclusion

At present, mobility is a part of everyday activities
in cities. The increasing number of passenger and
freight vehicles on the widening transport
infrastructure causes a number of problems that can not
be solved alone, but also in terms of impacts on the
whole area. The similar problems are in the city of
TrenCin. The measures, that have been taken so far,
have not been able to disburden the city from frequent
congestion and traffic collapse. These problems
preclude to improve the transport service in the city.

Due to this persistent unfavourable situation in the
city of Trenéin, the purpose of the contribution was to
propose measures for the use of regional passenger
railway transport for the city transport service. To meet
this goal, specific measures have been proposed for the
deployment of the transport system and technology
together with regional rail transport. For Trencin, the
proposal brings new alternatives to solve the transport
problems and to reduce the intensity of individual car
traffic, thus relieving the city centre from a large
amount of road traffic. At the same time, it supports
public transport systems and also the use of regional
rail transport, thereby improving the ecological and
environmental aspects of the city.

The proposed concept that is being considered in
Trencin, should become a key global technology in
urban logistics. It should help optimize passenger
transport in cities and tackle global transport problems,
as well as to reduce emissions and greenhouse gases in
the city, thereby improving the urban environment.

The optimal solution to this issue would be to
electrify this particular line and achieve the highest
possible occupancy of railway vehicles.
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