E[BE|RES d) orenJaccess

Entrepreneurial Business and Economics Review

2023, Vol. 11, No. 4 10.15678/EBER.2023.110407

Artificial-intelligence-powered customer
service management in the logistics industry

Marta Brzozowska, Katarzyna Kolasinska-Morawska, tukasz Sutkowski, Pawet Morawski

ABSTRACT
Objective: The article aims to show how people perceive future implications for logistics customer service
resulting from the implementation of new technologies in the form of game-changer artificial intelligence (Al)
solutions in the spirit of economy 4.0 and society 5.0.
Research Design & Methods: The research process used a nomothetic approach based on the methodology
of mixed research. The qualitative approach included a research study of monographs, publications, reports,
and netographic sources. We used the technique of critical content analysis based on the co-occurrence of
terms. In turn, we based the quantitative approach on the diagnostic survey method with the computer-as-
sisted web interviewing (CAWI) technique. The sample size was 233. For further analysis, we used the statis-
tical package for the social sciences (SPSS).
Findings: The research shows that customer service in logistics already uses different forms of Al-based
solutions (like Chabtbots, Voicebots, and voice assistants). Even customers positively evaluate those solu-
tions, among others, for efficiency, competence, and service quality. Moreover, customers are aware of
Al-based solutions and know that their usage will deepen in the future, as it is a game changer for the
competitiveness of customer service in logistics.
Implications & Recommendations: The conducted research indicates the need to constantly improve the digital
competences of the users of last-mile logistics services in the context of technologization of transaction pro-
cesses. Different areas of business will widely use Al-based solutions, because there is a need to develop systems
which will help with the human-machine communication. This technology should be constructed as safe for peo-
ple and easy to use; both with regard to users and customers. As a result of these processes, there is a greater
need to educate people about Al-based solutions to develop awareness and improve future outcomes.
Contribution & Value Added: The article’s main advantage is determining new possibilities in the area of lo-
gistics customer service as a result of the dissemination of solutions in the Al field, which may be a helpful
instrument for enterprises in managing the last-mile scenario in the future.
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INTRODUCTION

The development of the Internet and the newer solutions and tools hugely impact the development
of logistics both in Poland and worldwide (Liu, 2019). The digitalization of almost everything results in
a constant migration of people between meetspace and cyberspace. According to the World Economic
Forum, in the future, the growing demand for e-commerce will lead to an increase in demand not so
much for classic last-mile services but for innovations in their implementation. The push for logistics
to go digital comes from artificial intelligence (Al), which logistics business managers view as a game-
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changing sixth sense in the virtual realm. Artificial intelligence is a branch of computer science that
deals with the creation of machines and algorithms that can exhibit intelligence characteristics such as
reasoning, learning, pattern recognition, planning, natural language processing, and decision-making.
Artificial intelligence became a kind of trigger for a new business reality after a series of incremental
changes represented by the emergence of individual technological solutions over the years, which in-
clude automation, robotic process automation (RPA), and blockchain technology used to track ship-
ments. Importantly, RPA is a technology that enables the automation of business processes using spe-
cial computer robots, meaning that RPA is about programming robots that can perform repetitive ac-
tions according to specific rules and algorithms. Moreover, Al also increased transactions’ security and
authenticity level in the supply chain as the internet of things (loT) helps track and monitor the loca-
tion, temperature and condition of goods in transport and virtual reality (VR) and augmented reality
(AR) provide customers with interactive experiences (Menti et al., 2023). In recent years, as a game
changer, Al has started to play an increasingly important role in logistics (Du et al., 2023). With the
development of technology and increasing customer demands, almost every company must be able to
provide fast, reliable, and effective customer service.

In terms of quality and efficiency, customer service allows the company to build a strong brand that
stands out from the competition and allows it to attract more regular customers, which leads to in-
creased profits and obtaining and maintaining a competitive advantage in the long term. In this context,
Al offers tools that can help companies improve the quality of logistics customer service, and even take
it to a completely new, unprecedented level. Thus, it is important to study Al's impact on the changes
taking place in logistics last-mile customer service. We aimed to indicate how people perceive future
implications for logistics customer service resulting from the implementation of new technologies in the
form of game-changer artificial intelligence (Al) solutions in the spirit of economy 4.0 and society 5.0. We
predicted that in the future, in many cases, existing technologies in customer service give way to Al-based
solutions. After all, the development of Al and its applications in logistics offer many benefits for compa-
nies. Thanks to Al algorithms, companies can improve customer service quality, increase the speed of
order fulfilment, reduce costs, and improve overall efficiency. Nevertheless, Al is not without flaws and
limitations. In this context, it is necessary to remember possible risks such as data security and the pos-
sibility of reducing employment in companies. In this article, we will understand logistic last-mile cus-
tomer service an element of after-sales service in the context of e-commerce, when customers expect
appropriate service in the field of delivery logistics (Janjevic et al., 2021).

Following the article’s goal, we pose the following research questions:

1. How does awareness of using Al solutions affect the customer experience in last-mile logistics?

2. In which representations will the use of Al-based solutions accelerate the reconfiguration of last-
mile logistics services in 10-15 years?

3. How will the use of Al solutions affect the improvement of logistics customer service processes in
the future?

In the research process, we adopted a nomothetic approach based on the methodology of
mixed research. The qualitative approach included a research study of monographs, publications,
reports, and netographic sources. We used the technique of critical content analysis based on the
co-occurrence of terms. In turn, we based the quantitative approach on the diagnostic survey
method with the CAWI technique.

The research novelty of the article is the perspective of logistics companies’ customers. We based
the research on customers of online stores but in the context of logistic customer service. Previous
research focused on assistance during transactions (Xu et al., 2020) and mainly concerned chatbots
solutions (Chen et al., 2023). However, it is also important for customers to be aware that they are
interacting with Al-based services. The awareness of non-human service can affect the customer’s at-
titude and thus direct her to certain behaviours, which is worth investigating.

The next part of the article will present a literature review of technologies used in the logistics
processes, including Al-based solutions. Then, we will describe the research methodology. Next, we
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will focus on results and discussion with existing research outcomes. Finally, we will end the article
with conclusions and future research recommendations.

LITERATURE REVIEW

Recent years marked by the fourth industrial revolution (Behie et al., 2023; Hassoun et al., 2023; Kun-
rath et al., 2023) have seen the use of various technologies in the activities of individual enterprises
and entire supply chains. Among many digital technologies, Al began to show new, hitherto unavailable
possibilities, becoming the basis for the upcoming changes (Noble et al., 2022; Chaabi, 2022). Their
representation has led to the fifth industrial revolution, which results from the experiences of the dig-
italized world of Industry 4.0 and the pandemic (Sarfraz et al., 2021). These experiences made it nec-
essary to implement technological innovations, while taking into account the social aspect, which is
not so much a distinguishing feature as a distinctive component. This social aspect can relate to peo-
ple’s role in the use of modern technologies, their safety, and the ability to control innovation. How-
ever, such a socialized version of technologization may be necessary to build a world that will be better
from the society’s perspective, i.e. in terms of protecting human health and the environment (Igbal et
al., 2022; Cortés-Leal et al., 2022). According to many researchers, the excessive use of technology
may pose a threat to social life (Giza & Wilk, 2021). Therefore, perhaps we should approach the con-
cept of full automation with caution and smoothly transition to the concept of society 5.0 (Huang et
al., 2022), which may prove more needed in the development of civilization than a technocracy of
machines. A review of the literature indicates that artificial intelligence may be a breakthrough in build-
ing society 5.0 (Taj & Jhanjhi, 2022; Shahidan et al., 2021).

However, the variety of nomenclature requires the systematization of digitization, digitalization,
and technologization concepts (Gobble, 2018). Digitization refers to the transfer of data to the digital
sphere, i.e. it refers to the digital version of data. Digitalization concerns entire processes conducted
in the digital sphere. Finally, technologization means the introduction of technological elements, e.g.
information systems, which primarily intend to serve general development (Vasyltsiv et al., 2021). For
business development to be possible — thus to create unique customer value that affects loyalty (Wi-
jaya, 2017) — it is worth to mention that Al algorithms as technological, environmental, and socio-
cultural representations will significantly impact a number of organizations’ management processes
(Wang et al., 2022) and in particular logistics customer service (Ngai et al., 2021). Concerning that
researchers assume that up to 75 billion devices in the network will function in the world by 2025
(Turban, 2018), the combination of Al technology and the internet of things will be a kind of techno-
logical game changer in the virtual space of the smart society. Here are some examples illustrating how
Al supports customer service in logistics companies today: chatbots, predictive analytics, natural lan-
guage processing (NLP), and voice assistants. Therefore, various forms of Al are becoming an important
part of solutions supporting logistic customer service processes.

Considering the above, customers’ knowledge and awareness about the ongoing changes in logistics
customer service is becoming more and more important (Xu et al., 2020). Despite the many existing ap-
plications of Al in logistics customer service, this technology is still vulnerable to failures and problems (Li
et al., 2023; Yang et al., 2023). Customers certainly understand it. However, companies are still trying to
educate customers and thus increase Al awareness. An important aspect is that customers very often
misunderstand the service, e.g. when using chatbots (Nguyen & Prentice, 2020). This may be due to the
fact that these systems are not very empathetic or do not meet all behavioural expectations (Lajante et
al., 2023). However, if customers’ experience is positive they are likely to see the benefits of Al support
as well (Jan et al., 2023). The sensitivity of Al-based systems is particularly important when building cus-
tomer loyalty (Balinado et al., 2021; Javed & Mu, 2020). Therefore, we can assume that Al may play an
important role in customer service processes regarding the logistics services experience at the last-mile
stage and thus shape the customer-supplier relationship in the perspective of 10-15 years.

Customer experience management is certainly easier when you can fully control the customer ser-
vice process. This is possible thanks to the CRM class systems (customer relationship management).
Thanks to the databases concerning customer contacts, it is possible to individualize the offer with
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greater precision and adapt to the expectations of individual recipients (Agnihotri et al., 2017). Re-
search points that there already exist Al-driven models of CRM systems (Li & Xu, 2022). This may be
just the beginning of changes in the field of logistics customer service that may appear in the future.
Moreover, Al supports customer service not only through direct contact with the customer but also
through supply network planning (Pengfei et al., 2023), cost reduction, accuracy of delivery time sched-
uling (Rosendorf et al., 2021), and data collection management (Jucha, 2021). Therefore, we may as-
sume that the adoption of Al-based solutions will significantly reconfigurate the processes of last-mile
logistics services, thus becoming a game changer.

RESEARCH METHODOLOGY

At the turn of 2021 and 2022, we prepared and implemented a research project based on primary
sources. We wanted to answer how the innovative Al-digital solutions introduced in the process of
logistics customer service influence the current and will influence future customer choices regard-
ing the last-mile services offered by international representatives of the Polish courier-express-
parcel (CEP) industry. It was an explanatory study of a descriptive and explanatory nature. We
aimed to identify the important attributes of Al digital technologies used in last-mile logistics ser-
vices. Because of the scope of the measurement method, this study was fragmentary, deterministic,
and representative of the selected study population.

The surveyed group were residents of Poland aged over 16, who during the three months before
the study at least once participated in the process of purchasing goods through Polish and foreign
entities operating on the Internet. Based on the established selection criteria, we determined the
minimum sample size, taking into account the fraction. In the calculation processes, we assumed
the population of Poland to be 31 811 795 people as of 31 December 2020, regarding people over
16 years old. We further defined the fraction of the value of the proportion related to online trans-
action execution using research results from Statistics Poland regarding online activities. For people
aged 16 and over and using the Internet regularly (at least once a week) and searching there for
information about goods and services, the size of the fraction was 0.814 and 0.186 for other people.
Moreover, the measurement assumed the possibility of a random error within +/- 5%, taking into
account the confidence level of 0.95. The calculations resulted in a sample size nmin=233 units. We
conducted calculations using an Excel spreadsheet.

Obtaining data from primary sources was possible thanks to the use of the diagnostic survey method
with the user-centric CAWI technique. We used the artificial measurement tool, i.e. questionnaire con-
sisting of 43 closed questions, including 14 based on the scaling of attitudes according to Rensis Likert.
We uploaded the electronic questionnaire to the ebadania.pl platform. We then exported raw data re-
sults collected on the ebadania.pl to a .por format and imported them to SPSS for further analysis.

In the first stage of the analysis, we defined the variables distribution, i.e. the values of response
variants obtained from individual questions in the questionnaire. The collected answers allowed us
to conclude that women dominated among the study participants (53.2% of the respondents; men
— 46.8% of the respondents). Because of respondents’ age, the largest group were respondents
aged up to 55. In detail, the groups were 35-44 years (19.3%), 25-34 years (16.3%), 45-54 years
(16.1%), respectively, and 16-24 years (12.3%). City dwellers dominated the sample (59.9%); com-
pared to rural dwellers (40.1%).

In the second stage, we verified the tested sample and determined its representativeness For this
purpose, we used the method of comparative analysis of the existing population of Polish residents
and respondents forming the study sample in the area of selected comparative characteristics. In this
process, we applied a non-parametric significance test, i.e. a test of conformity based on the x? statis-
tics. Assuming that the statistics have a x?a with distribution k=(r-1), in which k is the number of de-
grees of freedom and r is the number of class intervals. In turn, we calculated the empirical value of
the x? statistics based on the data obtained in the study. The formula for the critical set was P (x* < x?a)
= a, in which x2a is the critical value determined from the distribution tables x? for k = r-1 the degree
of freedom and p = a. As a result of the calculations, we obtained the data presented in Table 1.
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Table 1. Verification of the sample in relation to the population based on the significance test y?

Variable Value x*Real Value y%: Theoretical Test realization x2<x%«
Sex 0.103 3.841 concordance
Age 2.204 12.592 concordance
Place of residence 4,197 11.07 concordance

| 113

Note: a a — confidence level
Source: own study.

The verification analysis allowed us to confirm that the distribution of variables characterizing
the study sample was consistent with the population of Polish residents in terms of sex, age, and
place of residence. However, because we used non-random sampling (snowball method) in the
process of sampling units, we could not assess the sample’s representativeness in the statistical
sense in the inference procedure. However, thanks to the results of the ¥? significance test and the
sample size, we could make summaries and assumptions about the choices, indications, and opin-
ions of Polish residents aged 16 and over, buying on the Internet and using CEP services on the
territory of Poland when making deliveries in the last-mile area.

After determining the representativeness of the study sample, in the third stage of the analysis,
we referenced the answers to the essential questions and the metrics and compiled the results in the
form of contingency tables. Wherever it was possible and made logical sense and was statistically sig-
nificant, we indicated the existence of stochastic dependence or independence of random variables.
For this purpose, we used the x? independence test with the significance level a at <= 0.05. We con-
ducted calculations using SPSS software. Thus, we could indicate the variables’ mutual dependence.
We used Cramér’s V coefficient to measure the verification value. We made every effort in the process
of preparing, conducting, and analysing the study results. However, we are aware of certain limitations
resulting from the available research budget and the limited time devoted to the research project.

RESULTS AND DISCUSSION

The research helped us examine how well people understand innovative logistics solutions involving
Al algorithms and specific technology used in customer service processes. Most of the survey partici-
pants admitted that shopping is a pleasure for them (71.4%). The surveyed respondents most often
used smartphones (96.3%), laptops (88.8%), and tablets (65.4%) when shopping online. The use of
mobile devices allows for greater freedom in choosing the time and place of purchase. When asked
about the knowledge and use of innovative technological solutions in purchasing processes, the re-
spondents answered that they often and very often used them (68.8%). Among the innovative solu-
tions that they were aware of, knew, and used in transaction and service processes, the respondents
most often indicated cloud computing solutions (55.3%), ubiquitous connectivity (55.1%), chat-
bots/voicebots as representatives of Al solutions (43.3%), VR solutions (34.7%), and work on large data
sets (big-data-as-a-service; Bdaa$S and big data analytics; BDA) (42.2%). When asked about where they
had seen innovative technology concepts applied in transaction and service processes, they indicated
trade (79.8%), transport (58.2%) and the logistics of handling purchase transactions (47.8%).

We asked the respondents who had contact with the Al representation at least once in the pur-
chasing and delivery process, i.e. they communicated with the bot before the purchase and used its
services in the delivery tracking process, to evaluate such interaction by assigning a score from -3
points to +3 points; -3 meant the lowest grade and +3 the highest. When assigning points, the respond-
ents indicated that they value interaction with the bot the most for efficiency (2.14), helpfulness (2.13),
competence (2.11), empathy (2.07), communicativeness (2.04), speed of action (2.00), answers accu-
racy (1.99), quality of service (1.91), competence in providing information (1.87), offer (1.80), and un-
derstanding the client’s situation (1.26). Such results indicate that respondents accepted the imple-
mentation of Al solutions. Although participants in the purchasing and delivery process appreciated
the ability to communicate with the bot for its efficiency, they indicated that techno-communication
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solutions will not replace humans in terms of human understanding of reality, way of thinking, and
identifying and solving complex problems.

According to the respondents, the dissemination of Al in logistics services will transform customer
service, which will take various forms in 10-15 years. Analysing the forecasts for the dissemination of
representation in the Al field, the respondents pointed to the progressing process of increasing the
number of autonomous delivery vehicles (93.3%). Most frequently, people sharing this opinion were
women (31.6%) (men (19.2%)), people aged 35-44 (12.5%), and city dwellers (30.0%). Moreover, the
respondents indicated an increase in the delivery speed due to algorithmizing represented by business
intelligence (BI) (90.4%). Most frequently, people sharing this opinion were women (37.7%) (men
(23.3%), people aged 45-54 (11.1%), and city dwellers (36.9%).

Table 2. Representations of the use of Al in logistics customer service processes in 10-15 years

Gender Age Place of residence
ph Ve xZ P Vv XZ p \Vj

Variable
2a

X

Every sphere of human existence will in-
volve information selection and analysis
Integrated communication systems 35.637 {0.001]0.233{175.911|0.001{0.299|191.285|0.001 {0.311
Increasing the automation of transaction pro-
cesses (reducing the need for human sellers)
Increasing the number of robots in delivery
processes

Al will increase the delivery speed 80.334 |0.001|0.349| 69.079 |0.001|0.162|213.588|0.001 |0.258
Increasing the devices’ ability to communi-
cate with each other (loT), which will ex- 40.865 |0.001{0.249|123.377|0.001|0.254|278.158|0.001 | 0.375
clude humans from purchasing processes
The number of autonomous vehicles making
deliveries will increase

You will not need to have documents, a
face/pupil scan will be enough to verify the |55.874 |0.001[0.291|145.760(0.001|0.235|264.135|0.001 |0.317
person authorized to pay/collect the parcel
Note: 2 x2 — test value with 0=0.05; ® p — asymptotic significance;  relationship strength calculated using V-Cramer.
Source: own study.

141.095|0.001{0.463(100.209|0.001{0.195|288.660{0.001 | 0.331

49.672 {0.001|0.275|130.473|0.001|0.257{321.701|0.001 | 0.404

111.526(0.001|0.412|134.151|0.001|0.226|157.417|0.001 | 0.245

138.216|0.001 {0.458 223.063|0.001/0.291|202.089|0.001 | 0.277

According to the respondents, in the future, it will not be necessary to have documents, because
a face or pupil scan will be enough to verify the person authorized to collect the parcel (84.4%). This
opinion was more frequent among women (35.3%) than men (26.0%), people aged 35-44 (14.3%), and
inhabitants of rural areas (31.6%). Moreover, according to the respondents, in the future we can ex-
pect an increase in the automation of transaction processes (reducing the need for human sellers)
(81.1%). This opinion was more frequent among women (29.8%) than men (27.1%), people aged 35-
44 (12.5%), and city dwellers (28.8%). The respondents also declared that every sphere of human ex-
istence will be subject selecting and analysing information (80.1%). This opinion was more frequent
among women (38.9%) than men (24.3%), people aged 35-44 (12.8%), and city dwellers (34.2%). More-
over, according to the respondents, the number of robots participating in delivery processes will in-
crease in the future (64.0%). This opinion is shared by the majority of women (38.3%) than men
(23.1%), people aged 35-44 (16.4%), and city dwellers (39.9%). Moreover, respondents stated that in-
tegrated communication systems will become a commonplace (61.5%). Although devices’ possibility
to communicate with each other (1oT) will increase, people will still participate in purchasing processes
as customers (56.3%). The x2 test of independence with the strength of the relationship determined
by V-Cramer confirmed the existence of the indicated relationships (Table 2).

Respondents believe that Al will change the way people and machines function in the socio-eco-
nomic space. According to the majority of respondents (84.2%), the speed of transactional and war-
ranty processes will ‘definitely’ and ‘rather’ increase thanks to autonomous and intelligent systems
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capable of self-configuration, self-control, and self-repair. This opinion was more frequent among
women (37.1%) than men (30.1%), people aged 25-34 (12.4%), and city dwellers (39.9%).

Table 3. A new image of people in the socio-economic space shaped by Al

Gender Age Place of residence

xZa p b Ve x2 P V] xZ p V]

Variable

People will be integrated with the world of ma-
chines (transhumanism) thanks to implanted
chips that allow for constant communication
with the environment (applications allowing 34.522(0.001(0.229| 73.739 |0.001|0.193{160.211|0.001|0.285
you to control both virtual and real space),
which will enable the download of current in-
formation about transactions at every stage.
The socio-economic space will be fully reactive
to the individual needs and expectations of
specific people, creating a new type of adjust- [51.727(0.001|0.280| 77.269 |0.001|0.198|265.067|0.001|0.366
ment in the field of sales and logistics customer
service, the so-called techno-customization.
Each person will have their individual guardian
(assistant program — angel) supporting them in |70.840|0.001|0.328|123.100(0.001|0.250{181.908(0.001{0.304
functioning both in the digital and real layer.
The speed of transactional and warranty pro-
cesses will increase thanks to autonomous and
intelligent systems with the ability to self-con-
figure, self-control, and self-repair.

Note: 2 x2— test value with a=0.05; " p — asymptotic significance; ¢ Relationship strength calculated using V-Cramer.
Source: own study.

11.844|0.001|0.134| 93.275 |0.001|0.217(148.116|0.001{0.274

Moreover, the socio-economic space will be fully reactive to the individual needs and expectations
of specific people, creating a new type of adjustment in the field of sales and logistics customer service,
the so-called techno-customization, which three out of four respondents emphasized (76.3%). This
opinion was slightly more frequent among women (37.7%) than men (22.8%), people aged 25-34
(24.6%), and city dwellers (38.6%). The respondents believed that in the future, each person will have
their guardian supporting them in functioning both in the digital and real layer, which more than half
of the respondents indicated (68%). This opinion was slightly more frequent among women (36.5%)
than men (33.2%), people aged 35-44 (12.8%), and city dwellers (40.2%). It may also be that every
human will be integrated with the world of machines (transhumanism) thanks to implanted chips that
will allow for constant communication with the environment (applications allow you to control both
virtual and real space), which, subsequently, will allow for the download of current information about
transactions stage on each of them as emphasized by nearly half of the respondents (42.7%). This
opinion was slightly more frequent among women (37.7%) than men (26.2%), people aged 25-34
(12.3%), and city dwellers (36.3%). The x2 test of independence with the strength of the relationship
determined by V-Cramer (Table 3) confirmed the existence of the indicated relationships.

Due to the new subject matter, there are not that many studies that we could use for the sake
of comparison. Thus far, researchers focused on Al’s cognitive aspects. The aforementioned re-
search concerned the sphere of the possibility of using Al in customer service, or the possibility of
supporting these processes. However, researchers have not delved deeply into the context of Al-
supported systems working with customers, which is mainly due to the low applicability level of
such solutions resulting from the implementation cost.

However, considering other research conducted in the Al context, researchers indicate the use
of Al-based technologies in the field of customer service, where chatbots do not fulfil their tasks
when the issues are too complicated (Xu et al., 2020). Moreover, research also indicates that cus-
tomers pay attention to the service provided by employees which they treat as a positive aspect;
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they feel appreciated and distinguished (Nguyen & Prentice, 2020). This is an important element,
because by comparing the service provided by Al-supported systems and systems that still use hu-
man work, we can find common features and improve processes. Certainly, a significant change will
be the introduction of systems that will be closer to being operated by an employee (Hsu & Lin,
2023). Moreover, scholars also state that generative Al can help with process automation which
will speed up customer service (Korzynski et al., 2023).

However, studies also indicate that trust in bots is increasing (Chen et al., 2023). An important
aspect is also the transaction’s subject. In our research it is mainly about obtaining information to
provide the service. In the case of products, their attributes affect the customers’ reflections on
the chatbots’ services (Ruan & Mezei, 2022). Research (Prentice et al., 2020) shows that this may
also be related to Al’s analytical capabilities. Providing up-to-date and error-free information to the
customer may turn out to be the key to service satisfaction. An additional aspect is the use of Al to
analyse data obtained after the customer service process to effectively improve this process. Arti-
ficial intelligence provides the opportunity to analyse customer satisfaction from individual stages
of logistics customer service, indicating areas that require improvement (Barik et al., 2023). Fur-
thermore, researchers continuously point to the possibility of using Al in analytics to enable the
prediction of risky events. Thus, they advocate building resilient supply chains, resistant to situa-
tions caused primarily by unforeseen situations (Modgil et al., 2021).

Summing up, the study results indicate that customers of logistics services are aware of the pres-
ence of Al solutions. Their experience in this area is positive. They value Al solutions used in the process
of providing last-mile logistics services for efficiency, helpfulness, competence, empathy, communica-
tiveness, speed of action, precision, service quality, competence, personalization, and understanding
of the customer’s situation. These positive experiences indicate a promising future for companies that
have adopted or will adopt Al solutions. Thus, we may assume that in the future, logistics processes
supporting sales will be Al-dominated because of this positive customer response. Study participants
believe that Al-based technological innovations will take various forms, ranging from exclusive soft-
ware, through automation and robotization, to integrating man with the world of machines. The usa-
bility and possibilities of artificial intelligence solutions aiding customers in logistics will boost the
transformation and reconfiguration of last-mile logistics services. Well-chosen solutions will improve
the functioning of companies and customer satisfaction.

CONCLUSIONS

Modern logistics is a process of continuous improvement and adapting to changes taking place in
the world, both locally and globally. The pace of logistics development and pressure put on it has
reached an unprecedented level in recent years. The already high-speed digitalization represented
by Al resulted in the dynamic development of automation, which is conducive to increasing compa-
nies’ efficiency, effectiveness, and productivity (Korzynski et al., 2023). These activities undoubtedly
illustrate that economy 4.0 (Qin, 2016) and the upcoming economy 5.0 are changing the economic
face of societies moving towards society 5.0.

The analysis of literature and research indicates that customer service logistics widely applies Al
solutions, which customers are aware of and accept. Technologization in verification processes and
automation of transactional processes gradually contributes to the reconfiguration transformation of
logistics customer service processes. The speed of transactional and warranty processes is increasing
thanks to autonomous and intelligent systems capable of self-configuration, self-control, and self-re-
pair, which means that Al is becoming an indispensable and integrating link. Chatbots, predictive ana-
lytics, NLP, and voice assistants as a representation are increasingly used today.

Regarding the first research question ‘How does awareness of using Al solutions affect the customer
experience in the last mile?,” we can answer that the solutions in the field of new technologies like chat-
bots/voicebots described in theory as representations of Al solutions, are known and used in transac-
tional and transport practice as well as in the logistics of purchasing transactions, which we see reflected
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in the answers of the survey participants. The customers of last-mile logistics services positively evalu-
ated Al in the lateral representation. They especially appreciated the efficiency, helpfulness, compe-
tence, empathy, communicativeness, speed of action, response precision, and service quality.

In turn, in response to the second research question, i.e. ‘In which representations will the use of
Al-based solutions accelerate the reconfiguration of last-mile logistics services in 10-15 years?,” we can
indicate that according to customers of logistics services, there will be an increase in the number of
autonomous delivery vehicles, the applicability of Bl and personal verification systems, the automati-
sation level of transaction processes, the number of robots participating in delivery processes and in-
tegrated systems of communication. Customers are aware and anticipate that the current use of Al
solutions will deepen as a result of the growing adoption of solutions based on the experience of sys-
tem users, and this will contribute to the reconfiguration of logistics services.

Finally, in response to the third research question, ‘How will the use of Al solutions affect the im-
provement of logistics customer service processes in the future?,” we can answer that Al will become an
integral part of the ecosystem of solutions supporting logistics customer service processes. Thus, Al tools
and systems will become an integral part of solutions supporting logistic customer service processes.
Today’s high demand for data will certainly increase in the future and thus Al will be necessary. Efficient
flow of up-to-date and reliable data and its processing affects and will affect the implementation of ser-
vice logistics processes. Delivering the right products, in good quantity and condition, at the right time,
to the right place, to the right customer is and will increasingly depend on algorithms that allow compa-
nies to control and supervise processes and bring machines and devices to life. However, although Al
algorithms and robots or autonomous vehicles can perform repetitive activities, they will not replace
people in making decisions and solving complex, unusual problems. According to the customers of last-
mile logistics services participating in the study, Al will change the way people and machines function in
the socio-economic space. The speed of transaction and warranty processes will increase thanks to au-
tonomous and intelligent systems. Moreover, the logistics process of customer service will be subject to
change, which is more and more often marked by techno-customization, which means a smaller share
of people and a larger share of IT systems and machines, which may manifest itself in the fact that each
person will have their individual guardian (assistant-guard program) supporting them in functioning both
in the digital and real world, or each person will be integrated with the world of machines (transhuman-
ism) thanks to implanted chips that will allow them to maintain constant communication with the envi-
ronment. Regardless of the variants of potential solutions used, they will undoubtedly be Al-based.

The answers to the three research questions posed above allow us to conclude that the presence
of solutions represented by Al force the transformation of logistics customer service systems to-
wards greater automation and robotisation, which requires knowledge, skills, and digital compe-
tences supporting human-machine cooperation. The conducted research indicates the need to take
care of education to improve digital competences in the context of the technologization of transac-
tion processes, both among employees and users of the supply logistics system. The presence of
solutions represented by Al algorithms make it necessary to have such knowledge, skills, and com-
petences (Wach et al., 2023) that will allow for human-machine collaboration.

To sum up, the futuristic vision is becoming physical reality today. The analysed secondary sources
and the material collected in the course of the survey allow us to conclude that we achieved the our
aim, i.e. we showed how people perceive future implications for logistics customer service resulting
from the implementation of new technologies in the form of game-changer Al solutions in the spirit of
economy 4.0 and society 5.0. The intensification of the spread of Al-based solutions as a game changer
in logistics will require reorganization of business models. Already today, customers of last-mile logis-
tics services using Al-based solutions evaluate them positively, emphasizing the advantages of service
components. In the context of the next 10-15 years, they indicate an increase in Al-based applications
and the level of automation of logistics customer service processes, both in technical and executive as
well as relational and communication terms. The central point of activities will be a human supported
by a powerful accelerator speeding up the decision-making process based on the obtained and pro-
cessed information. More and more frequently, the Al-based solutions will handle logistics processes
and robots will perform them. People’s role will change from contractors to facilitators. This requires
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proper preparation of both entrepreneurs and customers from the technical and communication side.
We hope that the material collected in the article will be helpful in this regard.

Finally, taking into account the dynamic technological development in the field of Al methods and
techniques, scholars should repeat research in this area within five and ten years to re-verify current
observations and conclusions. Moreover, it would be worth considering the possibilities of strategic
use of Al in business processes, as also indicated by Akter et al. (2023). This may also be related to
research on business implications, i.e. what are the possibilities of using Al in B2B contacts, which are
subject to many additional aspects (Li et al., 2021). Therefore, a look from client’s and the company’s
side could be an interesting contribution to our research results.
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