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The study of the directions of transformation of logistics processes
associated with the development of e-commerce and changing consumer habits has
allowed us to determine that last-mile logistics is one of the most important and at
the same time complex links in the supply chain management of modern
organizations. The quality of the customer experience and the organization's
position among competitors depend on the effectiveness of last mile logistics
management, hence the relevance of this study. This study examines a variety of

information sources used in studying the essence of last mile logistics and



identifying market trends, investigating the characteristics, challenges of its
functioning and aspects of last mile logistics management. The main objective of
this study is to analyze the trends of last mile logistics in the e-commerce
environment, to identify the challenges and prospects of last mile logistics. The
combination of in-depth literature analysis and information resource assessment
formed the basis of the qualitative methodology of this study. The results
demonstrate the key role of classical information channels in the study of last mile
logistics. Their advantages are clear systematization, verifiability, and normative
regulation, which allows for a strategic vision of last mile logistics development.
The combination of classical methods and new digital tools creates a solid
foundation for analyzing the development of last-mile logistics. While social media
and real-time monitoring systems offer unprecedented opportunities to quickly
track opinions and manage last-mile logistics, they are not without drawbacks. The
reliability of data can be compromised by fakes, biases, and willful
misrepresentations. However, it is these digital tools that allow to instantly capture
changes in the mood of target audiences and promptly respond to emerging crisis
situations, which makes them indispensable in the modern information space. The
methodological basis of the research was formed by general scientific and special
methods. Methods of collection, processing and analysis of data on the
development of logistics of the last mile, methods of comparison and
generalization of information, analysis and synthesis, secondary and primary
marketing research were used. Improving the mechanisms of last mile logistics
development requires the introduction of modern innovative solutions. To
implement effective management of logistics business processes at the last mile
stage, organizations need to consider various aspects: organizational, competitive,

value, technological and environmental.

Jlocniooicennsn nanpsamie mpancgopmayii 102iCmMUYHUX NPoYecis, 08 A3aAHUX
i3 PO36UMKOM eNeKMPOHHOI KoMepyii ma 3MIHOW0 36UHOK CHONCUBAYIE, 00360UNO

BUBHAYUMU, WO JIO2ICMUKA «OCMAHHLOL MUY € OOHIEI0 3 HAUBANCTUBIUIUX |



800HOYAC ~ CKNAOHUX JAHOK YNPAGNIHHA  JAHYIO20M  NOCMABOK  CYYACHUX
opeanizayii. Bio epexmugnocmi no2icmuuno2o MeHeoHCMeHmy «OCMAHHbOI MUY
3aNeNHCUMb  AKICMb  KIIEHMCbKO20 00C8I0y ma Nno3uyis opeauizayii cepeo
konxypeumie. Came yi haxmopu oKpecnowms aKmyaibHiCmMb O0CHIONCEHHS, V
AKOMY — po3210aiomvbCcsi  pi3HOMAHimui  iHpopmayitini  Odicepena, wo
BUKOPUCMOBYIOMbCSA OJISl BUBUEHHS CYMHOCMI JIO2ICMUKU «OCMAHHbOI MUl ma
BUSLBNICHHS PUHKOBUX MEHOEHYIll, 00CTI0NHCYIOMbCS XAPAKMePUCmuKu, npooiemu it
@dyHKYiOHY8aHHA ma Aacnekmu YNPAGNiHHA JO02ICIMUKOI0 «OCMAHHbOI MUTLY.
OcHogna mema Yyb020 OO0CNIONCEHH — NPOAHANIZY8AMU MEHOeHYIl N02ICmUKy
«OCMAHHBLOI MUY 8 cepedosuwyi eleKMpPOHHOI KoMepyii, BUZHAYUMU BUKIUKU MA
nepcnekmusy 102iCIMuKU «0Cmanuboi muniy. llo€OHanHa noenubieHo2o auanisy
Jaimepamypu ma OYiHKU IHGOpMAyitiHuUX pecypcieé Jselo 6 OCHO8Y SAKICHOL
Memo0on02ii Yybo2o 0ocnioxceHHs. Peszynbmamu Odemoncmpyroms Kiouo8y poib
KNACUYHUX THOOPMAYIIHUX KAHANIE Y 6UEYEHHI T02ICMUKU «OCMaHHbOi Mutiy. Ix
nepesazamu €  4imKa — cucmemamusayis,  NepesipeHicmv,  HOPMAMUBHA
pecnamenmayis, wo O00360JAE€ CMPAmMeiyHo Oauumu po36UMOK JIOCICIUKU
«ocmannvoi  muni». Illoeonanua Kracuynux memooi8 [ HOBUX YUPDPOBUX
IHCMpYMeHmie CMEOPIE MIYyH)Y OCHOBY Ol AHANI3Y PO3BUMKY JOCICMUKU
«ocmannboi muniy. Xoua coyianvui media ma cucmemu MOHIMOPUHSY 8 PEAIbHOM)
yaci NponoHywmv 0Oe3npeyeOeHmui MONCIUBOCMI 0N UBUOKO20 BIOCMENCEHHS
OYMOK 1 YNPAGIIHHA JI02ICIMUKOI0 OCMAHHbOI MUJLL, BOHU He N030asieHi HedoliKis.
Haoiiinicms 0anux mosice 6ymu ckomMnpomemosana niopooKamu, ynepeortceHHIMU
ma HaemucHum cnomeopenuam. QOHak came yi Yu@dposi IHCmMpymMeHmu
003680JI5110Mb  MUMMEBO (PIKCY8AMU 3MIHU 68 HACMPOIX ULIbOGUX ayoumopiu i
OnepamusHo peazysamu Ha Kpusosi cumyayii, wo UHUKAIOmMb, Wo pobums ix
HEe3AMIHHUMU 8 CYYACHOMY iHghopmayitinomy npocmopi. Memoodonoziuny ocHosy
00CNIOMHCEHHS CKaaU 302aNbHOHAYKOBI ma cneylanvHi Memoou.
Bukxopucmosysanucs memoou 360py, 06pobKku ma amanizy 0aHux wooo po3eUMKY
JIO2ICMUKYU « OCIAHHbOI MUY, MemoOU NOPIGHAHHS MA Y3a2albHeHHs iHghopmayii,

aHanizy ma cummesy, BMOPUHHI MA NEPBUHHI MAPKEMUH208I OO0CHIONCEHHS.



Yoockonanenns mexanizmie po3eumky J02ICMUKU OCMAHHLOI Muli nompebye
BNPOBAONCEHHS CYUACHUX [HHOBAYIHUX piwens. [[nsa peanizayii epexmusnozo
VIPAGNIHHA  JIO2ICMUYHUMU  OI3HeC-npoyecamu Ha emani «OCMAHHbOI MUY
opeanizayiam — HeoOXIOHO  8paxoeyeamu  pi3Hi ~ ACNEeKMU:  OpP2aHi3ayiliHi,

KOHKYPEHMHI, 6APMICHI, MEXHOJ02IYHI MA eKOJO2IYHI.
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Statement of the problem in general terms and its relationship to
important scientific or practical problems. Last-mile logistics is the
transportation of goods from the seller's warehouse or distribution center to the
final destination, usually the consumer's doorstep. Simply put, it is the final step in
the supply chain process.

The importance of the last mile cannot be overemphasized in a world where
customer satisfaction is a major determinant of business success. Last mile
delivery is the last interaction between the customer and the logistics company.
Any delays or problems in supply chain logistics can lead to a negative experience
and affect customer loyalty.

Thus, the last mile problem refers to the inefficiencies and difficulties
encountered during the final stage of product delivery. This stage is often
considered the most difficult and costly in the delivery process.

Last mile delivery is not an easy task and it often involves logistical
difficulties that affect the profitability and reputation of the seller.

An analysis of recent research and publications. Freight transportation
manages the complete operation of moving cargo and related resources from the
starting point to the final destination, paying special attention to customer

requirements, according to G. Ghiani (2018).



ZHAO Zhen (2022) defines the last mile as one mile in terms of
geographical location, and the last link of the distribution center, that is, the
delivery of goods from the distribution center to customers. In essence, it
represents the very end of logistics. It is the key link that dominates the quality of
service and the effect of the whole logistics distribution, emphasizes WANG Hong
(2020), which will also be considered as a key indicator to measure users'
satisfaction with their service.

With the rapid growth and expansion of e-commerce, more space is created
for the development of logistics industry, asserts WANG Shuang (2022). A
number of logistics companies have formed their own logistics distribution system
with full distribution service, so the common practice is next day delivery or same
day delivery. However, for enterprises, logistics management is a key issue of
great concern, determines MLADENKA B. et al. (2023). Nowadays, both
suppliers and buyers want to promptly deliver goods purchased on an e-commerce
platform to their consumers. This places tremendous demands and challenges on
logistics enterprises to deliver the last mile.

For logistics businesses that intend to stay in the market and in the industry
for a long time, they must do their best to meet the needs of suppliers and
consumers. According to statistics, 55% of consumers and suppliers prioritize
logistics companies with strong distribution capabilities. However, the high cost,
believes YUE Chao-gang (2022) creates great difficulties in managing the whole
delivery, resulting in a complicated process of achieving fast delivery. In addition,
CORTES J D (2022) emphasizes that last mile delivery has a direct impact on
customer satisfaction with the entire consumption of the product. Therefore,
although some costs may be incurred, a business's investment in this aspect is
bound to have a positive impact on its future development.

Due to the unprecedented growth of e-commerce and the availability of
goods over the internet, the role of the LSP has become more important in the

supply chain network. This makes logistics systems more complex than before,



Savelsbergh & Van Woensel (2021) determine. The cheapest delivery to meet
customer needs has been the top priority for the logistics industry.

Nowadays, on-time delivery commitments are also becoming very important
goals in the competitive and cost-oriented logistics market.

The last mile issues in e-commerce are covered in a number of publications
by domestic and foreign experts, in particular Y. Vakulenko, P. Shams, D.A.
Gellstrom and K. Hjort (2018) in their study reveal how service innovation affects
e-commerce, consumer behavior and identify the main map of e-customer journey.
D. Fancello, D.G. Paddeu, P. Fadda (2019) conducted a study on the characteristics
of food supply in urban areas aimed at understanding consumers' needs and
expectations of fresh food through last mile logistics. C. Ye (2020) emphasizes on
evaluating the effects of three new delivery models and focuses on economies of
scale and economies of time and space. O. V. Gorbenko, O. A. Karpenko (2022)
study the impact of e-commerce on the development of last mile logistics in
Ukraine and analyze the status and trends of e-commerce market development in
Ukraine.

Formulation of the goals of the article (problem statement). The main
purpose of this research is to analyze the directions of last mile logistics in the e-
commerce environment, identify the challenges and prospects of last mile logistics.
Aiming to improve the management of last mile logistics, this paper offers a
comprehensive analysis of existing analytical approaches and current challenges in
this area. Organizations interested in optimizing logistics processes will receive
practical recommendations for implementing effective tools, which will allow
them to build a more efficient system for delivering goods to the final consumer.

A combination of in-depth literature analysis and information resource
assessment formed the basis of the qualitative methodology of this study. The
results demonstrate the key role of classical information channels in the study of
last-mile logistics. Their advantages are clear systematization, verifiability, and

normative regulation, which allows for a strategic vision of last mile logistics



development. The combination of classical methods and new digital tools creates a
solid foundation for analyzing the development of last-mile logistics.

Results of the main study material. A modern supply chain is a system of
processes and objects (its links) that ensures the movement of material,
information, financial and service flows from suppliers to end consumers [3]. It
starts with the delivery of raw materials to producers and ends with the delivery of
finished products to consumers.

The last mile is the final stage of the supply chain, involving the delivery of
products directly to the final consumer in a specific place at the right time and in
the required quantity. In general, in the practice of logistics activities the following

types of logistics are distinguished (Figure 1).

« involves delivery of products from the
manufacturer to the main distribution
warehouse

« involves delivery of products from the
warehouse to a regional distribution center

+ involves delivery from a regional distribution
center to the end customer

Fig. 1. Types of logistics

The delivery of goods directly to the end consumer, known as the “last
mile”, is a critical element of the supply chain. Despite its short length, this final
stage requires a significant financial investment and involves many operational
complexities. It is the final link in the overall customer experience journey that
determines whether a customer will be satisfied with the service and want to make
repeat purchases.

Last-stage delivery problems. A significant part of delivery costs is formed
due to the complex logistics of the final stage. Traffic jams, multiple drop-off

points and complex routes significantly increase costs. The final leg of the journey



to the recipient turns out to be the most expensive - it accounts for more than half
of all transportation costs. This is due to the high costs of gasoline, courier labor
and other associated costs in reaching the final address.

Last-mile logistics challenges include the following aspects (Figure 2).

High costs

Delayed delivery time

Customer dissatisfaction

Difficulty of the route

Fig. 2. Last-mile logistics challenges

The complexity of routing with multiple stopping points significantly
hampers the work of couriers, creating obstacles for timely delivery of goods.
Drivers face the problem of optimizing their routes, which leads to time overruns
and extra kilometers of travel.

Different geographical conditions significantly affect the cost of delivering
goods to the final recipient. In the city, the main problem is traffic congestion,
forcing vehicles to stop and start frequently, which increases fuel consumption.
And when serving remote communities, the main factor in the cost increase is the
significant distance between delivery points.

Modern companies face serious difficulties in organizing efficient delivery
due to a number of factors. Customers often provide inaccurate addresses, live in
hard-to-reach areas or return goods, which significantly complicates the logistics
process. The situation is aggravated by the use of outdated delivery technologies

and insufficient number of distribution centers in the regions [7, p.56].



The inability to deliver orders quickly and efficiently leads to disappointed
customers leaving for other sellers offering better service. The lack of modern
logistics infrastructure not only increases transportation costs, but also significantly
reduces the quality of service at the final stage of delivery - the so-called “last
mile”.

Modern customers are extremely demanding about the speed of receiving
orders and expect delivery on the day of purchase. Statistics show an alarming
trend: more than 80% of customers are ready to abandon the company's services
after a single case of unsuccessful delivery. Such a negative experience can cause
irreparable damage to the brand reputation and lead to the loss of a significant part
of the customer base.

The delivery driver ends up making multiple failed delivery attempts only to
eventually be directed elsewhere and leave the package for the customer to pick
up. This can result in significant costs for sellers. Failure to find an address or gain
access to the building are other possible reasons for failed deliveries.

All of the above problems can be solved with the right last mile solutions.
These solutions aim to optimize last mile delivery through technology and by
changing some aspects of the traditional delivery model.

Current trends in the development of last-mile logistics and directions of
its improvement.  Last-mile logistics is the most resource-intensive and
responsible link in the supply chain. To organize efficient logistics business
processes at the last mile stage, organizations need to constantly monitor changes
in the market, identify new trends and tendencies, understand the specifics of
market functioning, among which are the following [5, p.1137]:

1. With the growth of the e-commerce market and the transformation of
online consumers' demands, delivery is becoming a part of the product and
determines its customer value. The possibility of free delivery, choosing a
convenient place and interval of delivery, reducing the delivery time (up to 15 min)
becomes a serious competitive advantage of modern companies. In addition, the

last mile stage is a link that unites the brand with the customer, where the last and



sometimes the only physical contact with the customer often takes place. It largely
determines the level of customer satisfaction. At this stage, customers often note
the following problems: insufficiently polite communication from the courier,
unpunctuality (late or too early delivery), lack of notification of delivery time and
other problems, the solution of which will improve the quality of service. Thus,
experts emphasize the following key requirements of online stores and
marketplaces to logistics partners due to customer requests: speed and punctuality,
flexibility and adaptability, the possibility of additional services (returns, fitting,
weekend delivery, overnight delivery), geographical coverage and, finally, the
ability to represent a brand or brand.

2. Multi-categorization (multimodality) is becoming a mandatory last mile
delivery feature. With the rise of e-commerce, the line between retail categories is
blurring. Ice cream, pet food, and flowers can all lie in the same shopping cart.
This complicates the work of logistics services, as the delivery of different
products requires its own conditions and regulations. The task of cargo grouping
for logisticians becomes much more complicated, they need to combine several
different orders or better plan several pick-up and drop-off points on the courier's
route.

3. Hyperlocality of logistics at the stage of the last mile, which is caused by
the need for fast delivery of goods, which is facilitated by the opening of
darkstores, PVZs, postamats in the maximum number of city districts.

4. Due to the complexity of business processes, last-mile delivery is
becoming more of an IT product involving the use of information systems,
specialized software products, routing modules, and predictive algorithms. Last
mile processes are becoming more complex every year as this is where many
details and complexities come into play in response to customer requests. Narrow
delivery interval, 24/7 delivery, multimodality, hyperlocality, personalization of
delivery create the need to plan the route of couriers in different periods of time,
including “rush hour”, night time, cause difficulties in organizing interaction with

customers, require the use of different modes of transport: cars, bicycles, scooters,



etc. Organizations are seeking to reduce the length of the route at the last mile,
combine the efforts of different logistics operators and enter into collaborations. A
number of companies are outsourcing last-mile logistics functions to robots:
rovers, drones and unmanned vehicles. It is only possible to manage such complex
and numerous logistics business processes using specialized software.

5. Greening of logistics is becoming a response to the requirements of
consumers, investors, and changes in legislation. Thus, with the growing
popularity of delivery services, increasing intensity of vehicle use in urban spaces,
logistics organizations are given serious attention in terms of compliance of their
activities with the principles of sustainable development.

Thus, logistics at the stage of the last mile is becoming a high-budget
activity of modern organizations, which requires them to increase its efficiency and
optimization in order to reduce operating costs. This requires the directions

indicated in Figure 3.

Electric vehicles Solutions for

Last Mile and drones for changing

Delivery

Crowdsourcing
and the Concert
Economy

sustainable delivery rooms and
Soilwdre of goods pick-up points

Fig. 3. Directions for improving the efficiency of last-mile logistics

Technology is the best ally in solving most last-mile delivery challenges.
Today, there are several advanced artificial intelligence-based platforms that
improve delivery efficiency, thereby reducing costs and eliminating delays. These

tools offer specific last-mile delivery technology features such as route



optimization, last-mile delivery tracking, delivery confirmation, and delivery
notifications, all of which optimize different aspects of delivery [10, p.123].

For example, route optimization uses real-time data and advanced artificial
intelligence algorithms to determine the most efficient routes for your drivers.
Meanwhile, with real-time tracking capabilities, you can offer your customers
prompt package updates. This improves overall delivery quality by reducing delays
and increasing transparency. Tools such as Onfleet, FarEye and Onro are some of
the best last-mile delivery software solutions available today.

A pioneering solution involving crowdsourced delivery apps to connect
merchants with a large number of self-employed workers such as independent
drivers, cyclists or even pedestrians to perform last mile deliveries. This unique
logistics solution for the free income economy is based on the effective use of
community collaboration.

By utilizing the help of these movers, several problems usually associated
with a regular delivery fleet are automatically solved. For example, one can
completely solve the problem of low delivery density in rural areas by utilizing
local drivers to deliver in smaller runs.

Secondly, you can save on the monthly salary of regular drivers. One can
also reduce the maintenance costs of their delivery vehicles. When the
crowdsourcing model is used, freelancers (who have their own vehicles) are paid
per delivery or trip, reducing overhead costs. All of this makes crowdsourcing one
of the most flexible solutions for last mile delivery.

Delivery stalls and pickup points are alternative delivery solutions that avoid
various problems associated with last-mile delivery, such as failed deliveries and
environmental impact. In these solutions, orders are delivered to a secure
centralized location rather than to the customer's doorstep. While delivery stalls are
usually set up in easily accessible locations such as supermarkets or shopping
malls, delivery points can be local department stores or post offices. This will

automatically improve the location of customers' warehouses.



This type of delivery is beneficial to both buyers and sellers. For buyers, it
means that they can pick up the parcel whenever they want. For sellers, it means no
more failed deliveries. They also feature a high degree of security. For example,
self-service lockers require customers to enter a unique code each time to access
their contents.

By reducing the number of delivery attempts and combining them, you can
easily reduce your carbon footprint. Fewer trips means less fuel consumption and
lower CO, emissions. Ultimately, this reduces the environmental impact
associated with traditional last-mile delivery.

Using drones and electric vehicles (EVs) for delivery is very beneficial to
the environment. Electric vehicles and drones do not emit harmful emissions from
their tailpipes. This makes them a more sustainable last mile logistics solution
compared to traditional delivery trucks that consume gasoline.

There are also savings on fuel costs. According to a study, direct delivery
using drones saves 60% of the cost compared to delivery by truck alone. The
benefit is even more noticeable in urban areas where dense traffic leads to higher
fuel consumption and particulate emissions in gasoline-powered vehicles [9,
p.118].

Finally, there is an additional speed advantage when utilizing these
solutions, especially when using drones. Drones in many cases significantly reduce
delivery times compared to automobile transportation. For example, in hard-to-
reach regions or regions with poor road infrastructure, drone delivery is by far the
fastest and most cost-effective solution.

Effective communication with customers is probably the most underrated
and easiest solution to most last mile delivery problems. All you have to do is keep
your customers informed about the whereabouts of their parcel.

For example, you can send them timely delivery notifications or give them
access to the status of the parcel on the order tracking page. This will help them
plan their day and be available to receive their parcel. This will significantly

reduce the number of failed deliveries.



Conclusion. Thus, there are highly efficient delivery solutions to address all
last-mile delivery challenges. These innovative delivery strategies can quickly lead
to logistics optimization and help the logistics business meet the growing
expectations of consumers in the e-commerce industry. Ultimately, the company

will keep its business competitive and future-proof in the shortest possible time.
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