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Abstract The report focuses on assessing the advantages and disadvantages of night distribution in selected European
cities. The first chapter is focused on projects focused on night distribution of goods in the city centre. The second chapter
deals with a more detailed analyses of night distribution in some countries of the European Union. It shows concrete exam-
ple, a solution for night distribution, which can be applied to our Slovak cities. Even in Slovakia, it has to deal with the
issue in view of the constantly increase the number and the duration of traffic accidents not only in Bratislava, but also in

all regional cities.
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1. Introduction

In today's modern times, the logistics of supplying cities
is becoming more and more important. This importance of
logistics is growing steadily. Creating various specific
transport service requirements in densely populated areas,
in cities and large agglomerations. The term "urban logis-
tics" has emerged that solves the flows of goods, generally
with regard to the territory of the city centre. Some Euro-
pean countries have endeavoured to eliminate the negative
impacts of supply on the environment, residents in urban
agglomerations, but also to reduce the number of vehicles
and to create a transport system. [1]. EU transport policy
objectives in the field of urban logistics are very ambitious
"Reduce the use of" conventionally driven "vehicles in ur-
ban transport by mid-2030 by phasing them out of urban
traffic by 2050, to achieve the introduction of urban logis-

tics in the centres of major cities, of CO2 emissions by 2030.

[9], [10] Urban logistics in the field of freight transport
must also contribute to this objective, in addition to exhaust
emissions in the field of night traffic in particular, it is an
important aspect of traffic noise. EU Member States have

addressed or addressed a number of research projects that
have been analysed in the following chapters.

2. Projects relating to night distribution
of goods

2.1. NICHES Project

The aim of the NICHES project was to support at a high
level the development and deployment of innovative and
policy-based urban transport policies that will contribute to
the development of sustainable urban transport systems. This
project was expected to make a significant contribution to a
more efficient and competitive transport system, a healthier
environment and improved quality of life in urban areas.

Night Delivery is the delivery to retailers and shops in the
inner city area during the night hours when the city is usually
quiet and inactive. Typical times are between 10.00 p.m. and
7.00 am. In several cities such as Barcelona or Dublin,
successful experiences with trials on night delivery are made
replacing a (higher) number of vehicles operating during day
time by a (fewer) number of vehicles operating during night
time.
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The Concept Inner-city Night Delivery addresses the fol-
lowing aspects:
e the delivery during night time with specially
equipped low noise vehicles (low noise equipment,
CNG etc.);
e allowance for larger trucks to enter the city centre
which are restricted during the day time.

Key benefits:

e reduces delays for the logistics service providers
by using the free road capacities at night;

e reduces emissions and energy consumption (less
congestion during night time, direct access to the
shops);

e enhances road safety.

2.2. PIEK Project, The Netherlands

The aim of the PIEK program is to reduce noise levels in
the evening and night, of supply traffic, loading and un-
loading activities in residential areas. At the end of 1998 the
renewed “Decree Retail Trade Environmental Protection”
came into effect. This Dutch decree sets down that the noise
emission level must remain within noise emission standards
set. It stipulates that the noise emission generated when
loading and unloading goods, in particular from trucks, be-
tween 19.00 and 7.00 hours must comply with strict peak
noise standards:

e 19.00—23.00 hours 65 dB and

e 23.00—7.00 hours 60 dB.
Research has shown that many loading and unloading ac-
tions exceed the 60 and 65 dB noise standards.

The Ministry of Housing, Spatial Planning and Environment,
the Ministry for Economic Affairs and the Ministry for
Transport, Public Works and Water Management introduced
a long-term PIEK (peak noise) program in 1999 in order to
bring about the necessary technical adjustments, by tackling
the source, to the means of transport, the materials used when
loading and unloading goods and the loading/unloading
locations.

The long-term PIEK project includes, for example measures:
e transfer of knowledge to the companies involved on

a general level;

stimulate quiet behaviour;

create the optimal loading and unloading bay;

low noise trucks (up to 7,5 tons);

low noise trucks (over 7,5 tons);

low noise transport refrigeration system;

low noise take along forklift truck;

reduce noise of roll containers, pallet-trucks and

hand pallet-trucks;

quiet shopping trolleys;

e clectric drive or electric hybrid drive.

Key aspects an important issue during operation of night
delivery is that the residents can complain about noise di-
rectly to the service centres. A permanent monitoring of the
noise levels should guarantee that the noise levels do not
increase by the used transport vehicles and drivers.

2.3. CIVITAS Project

CIVITAS is a network of cities for cities dedicated
to cleaner, better transport in Europe and beyond. Since it
was launched by the European Commission in 2002, the
CIVITAS Initiative has tested and implemented over 800
measures and urban transport solutions as part of demon-
stration projects in more than 80 Living Lab cities Eu-
rope-wide. The knowledge garnered through these practical
experiences is complemented, and supported, by a number of
research and innovation pro-
jects (ECCENTRIC, PORTIS and DESTINATIONS), also
run under CIVITAS. These research projects look at ways of
building a more resource efficient and competitive transport
system in Europe.

The project works on 10 thematic areas, related to sustaina-
ble transport mobility covering: Car-Independent Life-

styles, Clean Fuels & Vehicles, Collective Passenger
Transport, Demand Management Strategies, Integrated
Planning, Mobility Management, Public Involve-

ment, Safety &  Security, Transport Telematics, Urban

Freight Logistics.

2.4. C-LIEGE Project

C-LIEGE is the showcase for good practices and a helpful
hand for all European cities striving for cleaner and sus-
tainable urban transportation. On the basis of good practices
the project will define an integrated framework for energy
efficient Urban Freight Transport (UFT) management and
planning. A novel set of integrated solutions and
"push-and-pull" demand-oriented measures will be tested
and shared in roadmaps for the implementation in European
cities. Seven pilot experiments in six European countries
ensure the applicability of the C-LIEGE approach: Bulgaria,
Italy, Poland, United Kingdom, Germany and Malta.

C-LIEGE empowers a cooperative approach between
public and private stakeholders that is targeted on the re-
duction of energetic and environmental impacts of freight
transport in European cities and regions. In order to reach
this objective, C-LIEGE will promote cleaner and energy
efficient freight movements in urban areas. The aim of the
program integrated urban freight transport — more
co-operation and better management for more energy effi-
ciency and less CO2.
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3. Analysis Of Night Distribution In Se-
lected States

3.1. Broadening Of Loading And Unloading Times -
Amsterdam, The Netherlands

Several districts have set time windows for loading and
unloading in order to reduce noise and unsafe situations,
and to avoid congestion and to optimize parking spaces.
Loading and unloading are permitted during certain periods
of the day on one or more parking spaces. At congestion
areas, one or more delivery bays are usually available. Out-
side these times, parking spaces are for cars. At certain lo-
cations, deliveries times for loading and unloading at night
are not permitted. It is permitted within the boundaries of
sound legislation: between 19.00 — 23.00 pm, up to 65dB
and between 23.00 — 7.00 pm, up to 60dB. In the city of
Amsterdam, delivery is available in pedestrian areas be-
tween 7.00 and 11.00 am.

Aim of project:

e to reduce the number of trip km per vehicle in order to
promote the consolidation of goods among neighbour
cities;

e to create flexible time windows by introducing one
hour more in order to reduce kilometres per vehicle and
freight traffic. With wider delivery times, the carriers
will enable to supply more stores per trip, to plan better
delivery routes resulting in fewer vans and Lorries in
the city.

Results:
e reduction of kilometres:
Time windows: -4% kilometres of freight transport
Consolidation of goods: -5% kilometres of freight
transport
e reduction of NO-concetrations:
Time windows: -0,1uh/m3
Consolidation of goods: -0,2ug/m3
LEZ’s: -0,6pg/m3
Electric freight transport: -0,3pug/m3

3.2. Night And Off-Hours Deliveries- Ile De France

Stakeholders on the project are the city of Paris and car-
riers” and shippers ‘associations. To deliver every day more
than 700 000 establishments and around 11 millions of peo-
ple, 1 million of deliveries and removals are done in Ile de
France. The city of Paris and the most important carriers
‘and shippers ‘associations signed an urban freight transport
charter, in which they committed to certain points, which
are favourable to the environment, working conditions and
the productivity of urban delivery activities. Paris has
banned trucks during day time and on-street delivery areas
must be at least 10 meter long, to facilitate truck’s manoeu-
vres and the handling of goods. Some bus lanes are shared
with delivery vehicles. In Paris deliveries in the afternoon
are only allowed by commercial vehicles that are electric,
gas or that follow Euro norms.
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Table 1. Benefits of Night Distribution in the Ile de France; Authors based
on[11]

Current Night delivery Gains
delivery
Departure time 7:22 hod. 21:23 hod.
Kilometres 41 km 40,5 km

Duration 2 hod.3 min. | 1 hod.37min. 21%
Fuel consumption | 32,4 1/100km | 27,51/100km 10%
CO; emission 1137,2 g/lkm 938.,4 g/km 17 %
NO, emission 4,9 g/km 3,8 g/lkm 22 %
PM emission 0,22 g/km 0,17 g/km 25 %

3.3. Night Deliveries In Barcelona

In Spain, all the cities have a provision of load zones and
restricted access to zones depending on vehicle weight,
normally banning trucks over 3,5t from city centres. There
are also strict regulations such as city truck routes. Truck
parking is normally limited to a maximum of 30 minutes and
only as long as the load/unload operations are being carried
out. The freight vehicles are sometimes allowed to use
parking places and can be exempted to pay the parking me-
ters. Within Barcelona, a night delivery trial was carried out
concentrating the delivery processes between 23.00h and
24.00h in the night and between 5.00h and 6.00h in the
morning. 40t trucks were delivering to grocery stores di-
rectly during the night instead of going to a regional distri-
bution centre. The equipment used was noise adapted, both
for the truck as well as the loading and unloading utilities. As
a result, the trial was successful in terms of noise intrusion
and from the commercial point of view. About 7 trucks could
be replaced during day time allowing 2 large trucks to enter
the city during the night time.

The operator Mercadona has demonstrated that quiet de-
livery is possible with a 30T lorry serving supermarkets with
a rather large capacity and with substantial refrigeration
facilities. The result is quantified in terms of noise measures
compared to ambient noise levels on nights when the deliv-
ery was not being made; the average of the minimum values
recorded during unloading inside buildings (23.5 dB) was
0.3 dB greater than those recorded before loading started; for
maximum values, no difference was recorded for measure-
ments inside buildings (33.4 dB), and the maximum values
recorded in the street varied by only 0.1 dB average with
unloading of 52.2 dB. It is important to know that in Spain
the supermarkets (shop owners) are responsible for the or-
ganisation of the goods transports. They even rent trucks and
decide directly about the logistics process.
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Results:
e reduce journey times: 50%

reduce fuel consumption: 32%-57%

reduce emissions: 30%-53%

more loading capacity

not possible for small business (staff during night

hours),

e Large investments for quiet vehicles and silent
loading equipment’s,

e Negligible increase of noise level: +0,2dB.

Table 2. Results of night distribution of goods in Barcelona [source: author]

Results of night deliveries in Barcelona

Beduce fuel
consmplion

Heduce journey
limes

Beduce emissions Negligible increase
ol noise level

The main arguments in favour of night time delivery from
the shop owners’ point of view are:

e reduction of cost by use of bigger vehicles during
night time (consolidation);

e reduction of cost due to faster driving times during
night time (night time driving takes only 1/3 of the
time necessary during day time);

e and reduction of complaints from inhabitants.

3.4. Night Deliveries In Stockholm

In Stockholm there are regulations prohibiting deliveries
with heavy vehicles in the city centre between 22:00 and
6:00, to avoid night time noise. In 2014 the Stockholm
freight plan 2014-2017 an initiative for safe, clean and effi-
cient freight deliveries, was released with goals to improve
accessibility and improve efficiency for urban freight
transport. One of the activities was to conduct an OPHD pilot
giving permissions for night time deliveries to two vehicles
during 2015 and 2016. In parallel with the pilot a research
project was started to assess the potential efficiency gains
from OPHD for the private sector, evaluate the so-
cio-economic benefits for society and the develop low-noise
freight distribution solutions.

The evaluation of the pilot study showed that off-peak
deliveries in general have better performance regarding
driving efficiency, delivery reliability and energy efficiency.
The driving speed on the same delivery route in off-peak is
approximately 31% higher than in the morning peak using
the data from the truck making dedicated deliveries, and the
driving speed in the entire urban network in off-peak is 59 %

higher than in the afternoon peak based on data from the
consolidated deliveries.

However, the sound emitted by the vehicles themselves
(especially if noise reduction measures are applied) is less
disturbing than the noise accompanying the loading and
unloading. It is also important to take into account the basic
noise: in zones with busy streets, failure was caused by a
negative distribution, but on the other hand a more pro-
nounced impact on the surroundings of small residential
areas (4% higher). This suggests that there is no problem in
the emergency areas of night-time trucking, while in many
streets more measures are needed to reduce the impact of
night-time distribution.

@ Reduction of emissions

® Reduction kilometres

@ Reduction fuel consumption

@ Increasing noise

Figure 1. Results of night distribution of goods in selected countries
according to analysed projects [source: author]

4. Noise Regulations In The Slovak Re-
}():ublic And Comparison With Selected
ountries

At present, the protection of the area against noise in
Slovakia is stipulated in the Decree of the Ministry of
Health of the SR no. 549/2007 as amended by the Decree of
the Ministry of Health of the SR no. 237/2009 Coll., which
are the implementing regulations for § 27 of Act No.
355/2007 Coll.

Table 3. Noise level measurement values at night distributions [source:

author]

Country Acceptable sound pressure val- | Noise level at
ues for time intervals night distribu-

tion

6:00-22:00 22:00-6:00

Slovakia 60 dB 50 dB

Spain 65 dB 55 dB +0,2dB

Sweden 70 dB 55 dB + 4%

In tab. No 4, the noise distribution values for night distribu-
tion in the selected analysed countries are compared with
the values prescribed by the SR legislation. As is evident,
the strictest rules are in place in Slovakia. As is true, for
example, in shopping centres, in close proximity to residen-
tial areas, have control authorities in their competence.
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Measurement of the noise level in Zilina at Skultéty Street,
where complaints were made by the inhabitants of the dis-
proportionate increase in freight traffic leading to the indus-
trial part of the town on Kamenna Street. [16]. For example,
in the time from 14:00 to 17:00, 128 trucks have crossed
this street. The highest measured value was 79.6 dBA at
22:00 and 86.1 dBA between 14:00 and 17:00. (Figure 2).

Figure 2.
from 22:00. (right); Source: processed by authors [16].

The course of measured noise levels at 14:00 to 17:00 (left)

Also, based on the measured data in Zilina, it is clear that
we also have problems with freight transport noise in the
Slovak Republic and it is therefore necessary to start sys-
tems for regulating road freight. In our reviewed street in
Zilina, the regulation of road freight has been introduced
since 2016.

5. Conclusions

Night distribution has not only an economic, environ-
mental and social benefit that is substantially larger than
noise generation through distribution. The night-time dis-
tribution system shows that logistics operations can be per-
formed at night or early in the morning without creating a
harmful noise problem for the population.

Traffic efficiency has improved from a number of aspects
due to night-time distribution of goods in comparison with
daily distribution. The truck's idle speed was on average 31%
faster than at the time of the morning hours when the traffic
is high. Average net network speed is nearly 60% higher than
in the afternoon. It is important to keep in mind that in the
busy streets the noise that is generated by the distribution is
negligible. But on the other hand, the noise had a stronger
impact on the surroundings in the quiet residential areas. We
recommend that noise measurements be made and that af-
terwards they are taken.

Night off-peak distribution of goods reduces CO2 emis-
sions but also emissions of other pollutants that pollute the
air. Therefore, night distribution of goods can contribute
significantly to improving the quality of local air. However,
noise abatement measures need to be applied, especially
when handling loads and using less noisy Lorries.
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