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MODERN SUCCESSFUL GLOBAL SOLUTIONS IN
ENVIRONMENTALLY FRIENDLY URBAN DELIVERY AND THEIR
APPLICATION IN UKRAINE

Lidiia Savchenko, Myroslava Semeryagina. "Modern successful global solutions in
environmentally friendly urban delivery and their application in Ukraine". Nowadays the issue of
reducing environmental pollution is on the agenda of all countries. Among the areas that have huge negative
consequences for nature, logistics and supply chains take their place. Today, there are many concepts and
scientific currents that recognize the need to account for the environmental component in urban logistics.
Environmental aspects are used when evaluating the efficiency of investment projects, developing new models
of vehicles, calculating taxes and insurance payments, and when searching for the best delivery schemes.

The goal of the work. Taking into account the world experience in research on the chosen topic, the
purpose of this study is to consolidate the world's successful experience in environmentally friendly urban
delivery and assess their applicability in Ukraine.

Technologies and methods that allow reducing the negative impact of motor vehicles on the
environment include:

The technology of off-peak delivery, which allows you to improve the speed mode of the car. With off-
peak delivery, the probability of traffic jams is minimized, which makes the speed of movement the maximum
permissible in the city (and, accordingly, the most environmentally friendly). Although night delivery is currently
not possible in Ukraine due to the curfew, late and early delivery is still available, allowing you to successfully
bypass traffic jams.

Use of consolidation centers. The economic idea of consolidation of freight transportation is to use the
effect of scale - the greater the carrying capacity of the vehicle, the lower the specific costs for transportation of
a unit of production. Currently, the construction of the consolidation center is being evaluated from the point of
view of the impact of the supply chain on the environment. At the same time, the existence of a consolidation
center near or within the city allows to organize delivery by vehicles with zero or low level of environmental
pollution.
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Use of Parcel Delivery Lockers. Delivery lockers are usually installed in places where the maximum flow of
residents is concentrated, which makes it possible to create additional comfort for users due to the possibility of
choosing the point closest to their own home or place of work. This method eliminates up to two thirds of
harmful emissions into the air. The number of post machines and the area covered by them increases year by
year, which allows us to talk about the success of this technology. According to the results of 2022, such major
players of express delivery as "Nova Poshta" (now “Nova”), "Ukrposhta” and "Meest" will continue to work with
post delivery lockers in Ukraine.

Use of more environmentally friendly types of transport. The use of hybrid, electric or non-motorized
vehicles is increasingly used in last-mile logistics. Electric vehicles, mopeds, two- or three-wheeled bicycles with
a large trunk or cargo body can be considered environmentally friendly types of urban logistics. Such vehicles
have practically zero emissions of harmful substances, they are much more maneuverable and do not require a
lot of space for unloading, loading and parking.

Implementation of zones with low (zero) air pollution. Zones with zero or low emissions have long been
used in developed countries. There are no generally accepted technologies for calculating the territory that
requires restrictions on the movement of transport, as well as for calculating the cost of such movement. Usually
it depends on the will of the local authorities, the wishes of the residents and the well-being of the region.

Prohibition on the use of motor vehicles. Some local authorities introduce a complete ban on the use of
motor vehicles within certain parts of the city. Usually these are historical centers with dense buildings and a
large number of tourists. Sometimes such drastic measures are combined with night delivery technology. If this
is not possible, the only alternative is delivery by small, usually two- or three-wheeled, zero-emission vehicles.

Improvement of traffic management. Competently designed organization of road traffic can reduce the
pressure on the environment. The use of an intelligent transport system in smart cities allows you to perform
important tasks like detection of transport accidents; automated control of the ramp, traffic lights and parking,
etc. Improvement of road conditions. This refers to the quality of the road surface, markings, cleanliness of the
road surface, etc. Improvement of road conditions indirectly affects the improvement of environment of the
region.

Summing up the results of the research, successful global practices in environmental friendly urban
logistics are highlighted, which are applied and have prospects for application in Ukraine. It was concluded that
there is a huge potential of using world experience in urban logistics of Ukraine. This will bring Ukrainian logistics
and urban supply chains to a new level, increasing the level of health and general satisfaction of the citizens.

Keywords: last-mile logistics, urban (city) delivery, urban (city) logistics, environmental friendly
delivery, parcel delivery lockers, low-emission (zero-emission) zones, environmental friendly vehicles, off-
peak delivery, freight consolidation

Jlidia CaeyeHko, Mupocnaea CemepsziHa. “CyuacHi ycniwiHi ceimoei piwieHHA @ eKono2iyHili
miceKili docmaeyi ma ix 3acmocyeaHHsa & YKpdiHi". 3apaz numaHHA 3HUXeHHA 3abpyOHeHH:A
HABKOIUWHbLO20 cepedosullid cmoime Ha NopAOKy 0eHHOMY 8Cix KpaiH. Ceped cihep, Wjo Marme 8esiuyesHi
HezamueHi Haclioku 014 npupoou, 3alMarme C80€ Micye s102icmuka i 1aHyto2u nocmadyaHe. Ha cb0200Hi
icHye 6e3ni4y KoHUenuili ma Haykosux medid, AKi 8U3HAOMb HeObXiOHICMb 061Ky eKo/102i4HOI CKNaoosoi' y
MmiceKil nozicmuui. EkonoeiyHi acnekmu sukopucmosyrome i npu ouiHui egpekmusHocmi iHeeCMuyitiHUX
npoekmis, i npu po3pobuyi Hosux Modesneli MpaHcNopmMHux 3acobis, i npu po3paxyHkax nooamkie i cmpaxosux
njamexis, i Npu NoWyKy Halikpawjux cxem 00Cmasku.

Mema pobomu. Ypaxosytodu caimosuti 00cgi0 y 00C/iOXeHHAX 3 06paHOi memMamuku, Memoio Yyb020
00C/1i0XeHHs € KOHCONIOayisa €8imoeo2o ycniwHo20 00c8idy 8 eko102idHili Micbkili 00cmasyi ma ouiHKa iXHbOoi
3acmocosHoOCMI 8 YKpaiHi.
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Jo mexHonoeiti ma memodis, Wo 00380/1A10Mb 3HU3UMU He2amusHUU 8niug asmompaHcnopmy Ha
HABKOUWHE cepedosuue, Hanexame:

TexHo/102UA NO3ANiKOBOI OOCMABKU, W0 00380/1A€ NOINWIUMU WBUOKICHUU pexxum asmomobinsa. 3a
no3anikosoi 0ocmasku MiHIMi3yembca UMO8BIpHICMb OOpPOXHIX 3amopis, wWo pobums wWeudKicMb
nepemiujeHHs MakcumasabHO 00Nycmumoro y micmi (i, 8i0no8ioHO, MAKCUMAIbHO eKOJs102i4HO). Xoua HiuHa
docmaska 8 0aHuli MOMeHmM 8 YKpaiHi HeMoX/1uga Yepe3s KoMeHOAHMCbKY 200UHY, Ni3HA | paHHA docmaska
8ce wje 00CMynHa, wo 0038014€ 80as10 06iimu MpaHcnopmHi 3amopul.

BukopucmaHHa KoHconidayitiHux ueHmpis. EkoHomiyHa idea KoHconidayii BAHMAXXHUX nepese3eHb
Nosif2ae y 8UKOPUCMAHHI ehekmy macwmaby - 4um 6inewa eaHmMax;oniolioMHicme mpaHcnopmHozo
3acoby, mum MeHWi nNUMOMIi s8umMpamu Hd nepege3eHHA OOUHUUi npodykuii. Hapasi 6ydieHuymeo
KoHconidayitiHo20 yeHmpy oyiHIOEMbCA | 3 No2n1A0y 8NIUBY JIAHY02a NOCMAadYaHHA Ha 0oskinns. [pu ysomy
iCHy8aHHA KOHcoMiOayitiHo20 yeHmpy 6ina abo 8 mexax Micma 00380JI9€ Op2dHizysamu 00CMAsky
MpaHcnopmHuUMu 3acobamu 3 Hys1b08UM abo HU3bKUM pigHem 3a6pyOHeHHA HaBKOIUWHbBO020 cepedosuLyd.

BukopucmaHHa nowmomamis. Mowmomamu 3a3suy4ad ycmaHoslomecs 8 MicUsax 30cepeoeHHs
MAKCUMAsIbHO20 NOMOKY MEWKAHYi8, W0 00380/19€ cmaopumu 0odamkosuli KoMgpopm Kopucmysayam
3a805KU MoXxugocmi gubopy Halbaux4020 00 8/1dCHO20 O6YOUHKY Yu Micya pobomu nyHkmy. Lled cnoci6
suKstouae 00 080X MpemuH WKIOAUBUX BUKUOI8 y nogimps. Kinekicms nowmomamig ma 30Ha nokpumms
Humu 36inbLWyemsca piK y pik, Wo 00380/19€ 2080pUMU NPO ycniluHicMe yiei mexHonoeii. 3a niocymkamu 2022
POKY, 8 YKpaiHi npo0ogxyoms npayrosamu 3 nowmomamamu maki 8esuKi 2pasyi ekcnpec-00cmasku K
“Hoesa lNowma”, “Ykpnowma” ma “Meest”.

BukopucmaHHs 6inbw ekonoziyHUX sudie mpaHcnopmy. BukopucmatHs 2i6pudHux, enekmpuyqHUX Yu
6e3momopHux 3acobie nepecy8aHHA 3Haxo0umMe 0edasi 6ilbl020 3aCMOCYB8AHHA Y 1o2icmuyi OCMAHHLOI
muni. Ekono2iyHUMU 3acobamu MiCbKOI 102iCMUKU MOXHA 88aXamu eslekmpomobinb, moned, 080- 4u
MPUKOJIICHI 8eiocunedu 3 8elUKUM 6a2aXHUKOM abo Ky3080M 0J19 8aHMaAxie. Taki mpaHcnopmHi 3acobu
Marome NPAaKMuUYHO Hy/1b08i BUKUOU WKIO/IUBUX pEYOBUH, BOHU HaOA2amMOo MaHespeHiwi i He suMdzaroms
8€/1UK020 MicUs Npu pO38AHMAXKEHHI, HABAHMAXEeHHI Ma NAPKyBAHHI.

BnposadxxeHHsA 30H i3 HU3bKUM (Hyn1608UM) 3a6pyOHeHHAM NO8IMPA. 30HU 3 HY/IbOBUMU YU HU3bKUMU
8UKUOAMU 8Xe 0asHO BUKOPUCMOBYIOMbLCA Yy PO3BUHEHUX KPpAiHax. 3a2ansHONpulHAmMUX mexHoso2il
pO3paxyHKy mepumopii, Aka nompebye obmexxeHb HA nepemillleHHA MPAaHcnopmy, d MAkoX pPO3PaxyHKY
8apmocmi makoeo nepemiujeHHA He icHytomeb. 3aszsuydall ye 3anexums 8i0 8oni micyegoi 8naou, 6axaHe
MewkKaHyie ma 006pobymy pezioHy.

3abopoHa sukopucmaHHa asmomparcnopmy. [leski micyesi 81a0u 3anposadxytoms No8HY 3a60pOHyY
B8UKOPUCMAHHA A8MOMpAHcnopmy 8 Mexax nesHux 4acmuH micma. 3assu4at ye icmopuydHi yeHmpu i3
WinbHoto 3aby008010 Ma 8e/IUKOI0 KiflbKicmio mypucmis. IHO0i maki kKapOuHAIbHIi 3axX00U NOEOHYIOMbCA i3
MeXHO/102i€10 HIYHOI 00CMABKU. AKUWO Ue HEMOX/1UBO, EOUHOIO AslbMePHAMUBOI0 3a/IUULAEMbCA 00CMAsKa
manoeabapumHumu, 3a3sudali 080X-mpbOXKOICHUMU MPAHCNOPMHUMU 3aCO6amu 3 Hy/1bOBUMU 8UKUGAMU.

Y0ockoHaneHHA opeaHizauii 00poxHe020 pyxy. [paMOMHO cnpoekmosaHa opeaHi3ayis OOPOXHbL020
pyxy 30amHa 3HU3UMU HABAHMAXEHHA HA 008KiIIA. 3aCmOoCy8aHHA iHMeneKmyaabHOi mpaHcnopmHoi
cucmemu y po3yMHUX Micmax 00380J1€ BUKOHYBAMU 8aXX/1U8i 3d80AHHA: 8UAB/IEHHA MPAHCNOPMHUX NPU200;
asmomamu308aHe Kepy8aHHsA pamnoro, caimiopopamu ma napKy8aHHAM mouwjo.

MoninweHHs 0opoxHix ymos. Maemobca Ha ysasi AKicme 00POXHBO20 NOKPUMMS, pO3MImMKU, CMyniHy
yucmomu O0OpPOXHLO20 NOJIOMHA | M.iH. [loninweHHA O0OpOXHIX YyMO8 onocepedKo8aHo 8NJUBAE i HA
NosliNWeHHs eKo/102i4HOI YUCMOomu pezioHy.

Mlidbusaroyu niocymMmKu OOC/1iOXeHHSA, 8UdiyIeHO YCniWwHi c8imosi NPAKMUKU 8 eKoJs102i4Hilt MicCbKil
J102icmuui, AKi 3acmocosylombscsa ma mMarme nepcnekmusu 3acmocy8aHHsA 8 YKpaiHi. 3pobsieHo 8UCHOBOK,
Wo icHye senuyesHUli nomeHYiasl 8UKOPUCMAHHA €8imMm08020 00C8idy 8 eKoJs102i4Hill Micbkili no2icmuui
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Ykpairu. Lje 003801UmMb 8ugecmu yKpaiHCbKy 102iCmMUKy ma MicebKi 1aHU02U NOCMAYAaHHA HA HO8UU pigeHs,
nidguwyroyu piseHb 300p08's Ma 3az2as1bHOI 3a0080/1€HOCMIi HACEeIeHHS.

Knroyoei cnoea: norictka OCTaHHbOI MW, MiCbKa [0OCTaBKa, MiCbKa JIOMiCTMKA, €KOMOoriyHa
[OCTaBKa, MOLITOMATK, 30HU 3 HU3bKMM BMICTOM BMKWUAIB, €KOMOFiYHi TPaHCMOPTHI 3acobu, JocTaBka y

Mo3anikoBUIM Yac, KOHCONidalia BaHTaXiB

Introduction. Currently, the issue of
reducing environmental pollution is on the
agenda of all countries. Developed countries,
which have significant funds on their balance
sheets to prevent or combat pollution, have
long invested money in scientific research
and real projects that allow them to cause less
harm to the environment, thereby increasing
the standard of living of their citizens.

Literature review. Since environmental
issues are now occupying many scientists
around the world, a lot of research is being
carried out in the field of environmentally
friendly urban delivery. We can highlight the
works of such authors as Taniguchi E., R.G.
Thompson, T. Yamada, F. Russo, A. Comi, L.
Persia, M. Holotova Holiencinova, L. Nagyova,
G. Ambrosino, A. Liberato, I. Pettinelli, E.
Cascetta, R. Filippova, N. Buchou, Boichuk N.,
KaufS., Margita N.O., O. Lobashov, O. Kunitska,
S. Gritsenko and others.

However, in most cases, foreign authors
pay attention to solutions for their countries
or cities, and research by Ukrainian authors
concerns the adaptation of existing or the
development of new concepts and
technologies only for individual solutions in
urban logistics.

Purpose of the study. Taking into
account global experience in research on the
chosen topic, the purpose of this study is to
consolidate global successful experience in
environmentally friendly urban delivery and
assess their applicability in Ukraine.

Main part. Among the areas that have
huge negative impacts on the environment
are logistics and supply chains. Since the
Industrial Revolution, when economic profit
was the only measure of business efficiency, a
huge number of concepts and scientific
movements have appeared that recognize
the need to take into account the

environmental component in human activity
[1]. As for transport, which is the largest
polluting component in logistics, the
situation is changing dramatically and
quickly. If 50 years ago no one thought about
calculating emissions from a vehicle, now this
indicator is necessary [2, 3]. It is used when
assessing the effectiveness of investment
projects, developing new vehicle models,
calculating taxes and insurance payments,
and when searching for the best delivery
schemes [4, 5, 6].

Technologies and methods that can
reduce the negative impact of vehicles on the
environment include:

- delivery during off-peak times (at night
or on weekends);

- the use of consolidation centers at
different levels (in the region, at the entrance
to the city, in the city) [8];

- use of parcel delivery lockers;

- inclusion of more environmentally
friendly types of transport (for example,
electric transport, cycling) in last-mile delivery
[9,10];

- introduction of low (zero) emission
zones in parts of the city [11];

- ban on the use of vehicles;

- improvement of traffic management;

- improvement of road conditions.

Below, the above-mentioned
technologies are analyzed in more detail.

1. Off-peak delivery. Off-peak times in
this case are usually considered to be either
overnight delivery or delivery in the middle of
the working day, which avoids morning and
evening congestion in the city. The time used
for this term may vary and basically depends
on the business traditions of the region.

First, let's look at how off-peak delivery
can have a positive impact on the
environment relative to traditional delivery
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during business hours. Under general equal
conditions, delivery is considered more
environmentally friendly if:

- fewer vehicles are used;

- the most environmentally friendly
speed mode is used;

- more environmentally friendly vehicles
are used.

Off-peak delivery technology makes it
possible to improve the speed limit of the
vehicle. This is achieved due to the fact that
during delivery the probability of traffic
congestion is minimized, which means that
the speed of movement will be the highest
possible in the city (the most environmentally
beneficial). This should also include the
number of accelerations, decelerations, stops
and starts of the engine.

The denser the traffic flow, the slower the
movement speed will be. At the same time,
the driver has to constantly slow down and
pick up speed, following the speed of trafficin
a traffic jam. Such movement significantly
increases fuel consumption and, accordingly,
the amount of emissions.

In addition, congestion significantly
increases the likelihood of an accident with
minor damage to vehicles, which, however,
block one or even several lanes, worsening
the already difficult situation on the road [12].

Night delivery in Ukraine is currently not
possible due to the strict time frame of the
curfew. They are different in different cities,
but actually make it impossible to use the
night hours from 00:00 to 5 am. At the same
time, late delivery and early delivery are still
possible, which allows you to avoid traffic
jams.

It should be added that night delivery is
usually accompanied by increased noise
levels, which negatively affects city residents
at night. Using electric or two-wheels vehicles
for last-mile logistics can significantly reduce
noise pollution.

2. Use of consolidation centers

The idea of freight consolidation has
been around for a long time. At that time, the
main factor indicating its effectiveness was
purely economic. It was based on economies
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of scale - the greater the carrying capacity of
the vehicle, the lower the costs for
transporting a unit of product. Unfortunately,
often the economic effect was impossible due
to the significant costs of the consolidation
center itself, its maintenance and additional
personnel in the supply chain.

Now the construction of the
consolidation center is also being assessed
from an environmental point of view [13].If, in
the process of consolidating deliveries, it is
possible to reduce the number of vehicles
involved in transportation, then this will also
have a positive effect on the environment in
the transportation area [14]. At the same time,
the existence of a consolidation center near or
within the city makes it possible to organize
delivery to residents by vehicles with zero or
low levels of pollution - bicycles, mopeds,
electric cars, etc. [15].

3. Use of parcel delivery lockers

A popular alternative to home delivery is
parcel lockers, known by several other terms
such as parcel kiosks, locker boxes,
automated lockers, self-service delivery
lockers, and intelligent lockers [16]. Lockers
are usually installed in places of concentration
of the maximum flow of residents, which
allows to create additional comfort for users
due to the possibility of choosing the locker
closest to the home or work area. It was
established that this method saves up to two
thirds of emissions [17]. The "last mile"
problem using post machines is discussed in
[18], modeling the use of storage cells for
vehicle routing, taking into account CO,
emissions, customer time window, and
congestion.

The number of parcel lockers and the area
covered by them increases from year to year,
which speaks of the success of the
technology. The ideais that part of the road in
urban delivery falls on the client himself. In
contrast to home delivery, the product is
delivered to the locker by means of a postal or
logistics operator, from where the customer
picks it up.

At the same time, two types of post
technologies should be distinguished: Pick-
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Up and Drop-Off location (PUDO) and
Automated Parcel Machine (APM). PUDOS are
drop-off points where parcels can be picked
up (for example, a small 24-hour shop, a
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parcel point or a depot/micro-depot). APM is
a locker in its modern form. The statistics for
2022 differ significantly across European
countries (Table 1).

Table 1 - Number of post offices and drop-off points in Europe in 2022

PUDO APM
Germany 51090 Poland 28880
France 49200 Ukraine 14000
Italy 47740 UK 15460
UK 45340 Germany 13450
Poland 29520 France 8750
Ukraine - ? Czech Republic 7480

Express parcels delivery overlap with
other segments such as mail, pallet
distribution, LTL, freight forwarding, same-
day courier and contract logistics, so some of
the lines are blurred. At the end of 2022, Nova
Poshta (now Nova), Ukrposhta and Meest
continued to operate [19].

4. Use more environmentally friendly
types of transport

The use of electric or non-motorized
vehicles is increasingly used in last mile
logistics. Typically, such vehicles are compact
and economical when transporting small
amounts of cargo over short distances. These
distances are usually calculated from the
consolidation center to the store/company,
from the distribution center to the client, from
stores or food outlets to city residents, etc.
The types of such environmentally friendly
delivery vehicles are quite diverse. The most
traditional types can be considered electric
cars and mopeds. However, there are also
more exotic means - two- or three-wheeled
bicycles with a large trunk or body for cargo,
as well as the use of animals (horses, donkeys,
camels, etc.).

The benefits from an environmental
point of view are undeniable. Such vehicles
have virtually zero emissions of harmful
substances. Among other things, they are
much more maneuverable and do not require
much space when unloading, loading and
parking [20]. If we talk about two-wheeled
vehicles, they can move between traffic lanes,
which does not increase the congestion on

the traffic flow and does not reduce the speed
of movement. Moreover, when movement is
prohibited in certain areas of the city, delivery
by two-wheels types of transport usually
remains the only alternative to delivery on
foot. This makes it a choice for delivery in the
center of some cities.

5. Introduction of low (zero) emission
zones. Zero- or low-emission zones have long
been used in developed countries. However,
the details of this technology may vary. From
a complete ban on the movement of cars with
a traditional fuel system to charging a fee
when driving through the zone or moving
within its boundaries. Moreover, both the ban
and the fee may depend on the time of
movement (for example, at night or off-peak
time - cheaper or free of charge).

There are no generally accepted
technologies for calculating the territory that
requires restrictions on the movement of
vehicles, as well as calculating the cost of such
movement. This usually depends on the will
of local authorities, the wishes of residents
and the well-being of the region.

If it is necessary to move to an area with
low (zero) emission, the postal operator must
assess the cost (and general possibility) of
delivery by automobile. If motor transport is
not allowed in the zone, you should look for
alternative delivery schemes (for example,
those discussed in paragraphs 2-4). If moving
by road carries additional costs (in the form of
tax or fee), then the logistics operator must
evaluate various alternatives, for example,
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road transport and delivery by tricycle, or
through a distribution or consolidation
center. Thus, the environmental component
of transportation has already been directly
transformed into an economic one, which
usually facilitates the assessment of options.
Unfortunately, looking at the congestion
rates in Kyiv since 2018, we can clearly see that
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the situation is getting worse every year. If in
2018 Kyiv was in 13th place in the world in
terms of traffic congestion, then by 2021 the
situation has worsened to a critical third place.
At the same time, the time in congestion
increased from 42% in 2018 to 56% in 2021

(Fig. 1).
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Figure 1 - Congestion indicators of Kyiv 2018-2021 [1]

Perhaps the congestion of traffic flows
has decreased somewhat due to the war,
however, sooner or later the war will end and
the situation will return to its pre-war state, if
it does not get worse.

Despite that, introducing the cost of entry
to the central part of the city of Kyiv or other
big Ukrainian cities is not currently on the
agenda. The war, which is in its third year,
does not allow investing in expensive long-
term projects, even if they bring money at the
stage of their implementation. The
establishment of a fee for entering the zone
involves the installation of a significant
number of cameras, an information system
capable of recognizing license plates, taking
photos and videos, tracking violators, issuing
invoices, etc. Given that the majority of
budget funds currently go to the support of
the Ukrainian Armed Forces, there will
obviously not be any activities regarding the

introduction of paid entry zones in the near
future.

6. Prohibition on the use of motor
vehicles

Some authorities have introduced a
complete ban on the use of motor vehicles
within certain parts of the city. Usually these
are historical centers with dense buildings
and a large number of tourists. Wanting to
maintain the attractiveness of the area, the
authorities are completely converting these
zones into pedestrian zones. Exceptions are
usually granted to police and emergency
vehicles. As an alternative to motor transport,
bicycle transport can be left, and sometimes
even horse-drawn transport with strollers for
tourists. Business restrictions associated with
the ban are compensated by increasing the
profitability of the tourism and entertainment
business, while simultaneously improving the
environmental situation in the city.
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Sometimes such drastic measures are
combined with night delivery technology,
when the area is free of visitors. If this is not
possible, the only alternative is delivery by
small, usually two- or three-wheeled, zero-
emission vehicles. For natural reasons, the
technology of a complete ban on vehicle
traffic is the most environmentally friendly,
however, and the most challenging for
business in this location.

Pedestrian zones are distinguished by a
huge variety of attitudes and rules regarding
vehicles using energy generated by human
efforts: bicycles, roller skates, skateboards,
scooters, etc. Main advantages:

— low amount of emissions into the
atmosphere;

— low percentage of road accidents;

— better environmental conditions;

— encouraging people to an active
lifestyle.

There are several pedestrian streets in
Kyiv: Petro Sahaidachny Street (260 m),
Andriyivsky Uzviz (650 m), Heroes of the
Heavenly Hundred Alley (195 m), Bessarabsky
Proyizd (130 m). Khreshchatyk Street (600 m)
becomes a pedestrian street on weekends
and holidays.

7. Improving traffic management

A well-designed traffic management can
not only make life easier for the driver, but
also reduce the burden on the environment. It
is known that when accelerating and moving
away, vehicle emissions are at their maximum.
Stopping at traffic lights, allowing pedestrians
to pass, frequent turns with a small radius - all
this can significantly increase the pollution of
both air, soil and groundwater in this region.
Therefore, properly designed multi-level
interchanges, underground passages, and

24-34
v.24 (2024)
https://smart-scm.org

tunnels can increase the speed for passing
through a location, and also reduce the
negative impact on the environment.

The use of an intelligent transport system
in smart cities makes it possible to perform
important tasks, which also lead to a
reduction in environmental pollution:

1. Detection of traffic accidents.

2. Automated ramp control system.

3. Traffic light control.

4. Effective parking management tools.

The differentiated cost of parking
encourages vehicle owners to travel through
the central districts of Kyiv by transit, and if
necessary, to park in more distant places
(usually, near metro stations, etc.).

8. Improvement of road conditions

Under road conditions in this case, we
mean the quality of the road surface,
markings, cleanliness of the road surface, etc.
If there are pits and potholes, the driver is
forced to slow down and then pick up speed,
which, as already mentioned, is associated
with additional emissions of harmful
substances into the atmosphere. In the case of
poor-quality markings, a muddy or slippery
road surface, the driver is forced to switch to a
lower speed mode, which usually leads to
large emissions as well.

As can be seen, the improvement of road
conditions in this case indirectly affects the
improvement of ecological cleanliness of the
region.

Conclusions. Summing up the results of
the study, it is necessary to highlight
successful  international  practices in
environmentally friendly urban logistics that
are applied and have prospects for
application in Ukraine (Table 1).

Table 1 - Modern successful solutions in environmentally friendly urban delivery and their

applicability in Ukraine

Global solutions in sustainable
urban delivery

Current situation in cities of
Ukraine

Prospects, recommendations for Ukrainian
cities

Off-peak delivery

Limited use due to night curfew

Possible development after the war in combination
with low-noise technologies and means of
transportation
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Consolidation centers

Poorly developed. Mostly
distribution centers or logistics
centers are used. However, there is
no emphasis on cargo
consolidation.

The authors consider it effective to build a network
of consolidation centers (or use existing facilities)
near large regional or industrial centers. For
megacities - assessment of a micro-consolidation
project within the city

Parcel lockers

Developed to a significant level.

The Nova Poshta company brought
Ukraine to 2nd place in terms of the
number of parcel lockers in Europe.

Considering the good response from the citizens to
the use of parcel lockers and their proven
economic efficiency, it is recommended to
stimulate the express delivery market to expand
the parcel lockers network

Inclusion of environmentally friendly
modes of transport in delivery

Poorly developed, mainly due to
unfavorable weather conditions in
winter. There is also a lack of
interest from local authorities and
motivation for business.

It is recommended to initiate a national program
that clearly and significantly motivates businesses
to switch to environmentally friendly types of
transport within the city.

Low (zero) emission zones

Not used

It is recommended to conduct a feasibility
assessment in the historical centers of large cities
and with a clear economic justification for the
amount of fees charged

Prohibition on the use of motor
vehicles

Used in almost all regional cities
and other tourist locations

A balanced approach is recommended, allowing
not just a ban on cars, but a new concept for the
functioning and development of the territory

Improving traffic management

Projects to improve traffic
management are periodically
created and implemented.

It is worth accelerating the processes of borrowing
successful world practices in traffic management to
reduce environmental pollution in places where
cars accumulate

Improved road conditions

Overall, it is at an unsatisfactory
level

Road conditions should be given constant and
close attention, since the accident rate, the speed
of delivery, and the amount of harmful emissions
depend on them

As we can see, there is huge potential in
using global experience in environmentally
friendly urban logistics. Of course, the
prevailing challenge that does not allow us to
begin its implementation in Ukraine is war.
However, even in the pre-war period, little
attention was paid to environmental
problems, including urban ones, in
comparison with developed countries.

We would like the good will of Ukrainian
politicians and big business to turn towards
perceiving our world not from a purely
economic, but also from a social and
environmental perspective. This will take
Ukrainian logistics and urban supply chains to
a new level, increasing the level of health and
overall satisfaction of the population. The
Ukrainian scientific community is ready to
contribute to this task.
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