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Abstract: City logistics is subject to constant development, generated by new logistics trends and
high customers’ expectations. With the aim of creating an effective, acceptable, and sustainable city
logistics policy, it is therefore essential to understand logistics trends and their expected impact on
the development of urban freight transport in the future. In this paper, we explore and compare the
expectations of public authorities, business, and academia regarding the short-, medium-, and long-
term impacts of different logistics trends on urban logistics. Following a literature review, the expert
survey was used to assess the expected impact and time horizon. According to the respondents,
“e-commerce”, “automated vehicles”, “electric vehicles”, “grey power logistics”, “omni-channel
logistics”, and the “desire for speed” will have the greatest impact on urban freight transport in
the future. An interesting observation concerns some differences of opinion between public and
private stakeholders. In general, the business community believes that the identified trends will have
a greater impact on urban logistics in a shorter period of time, while public authorities believe that
the mentioned trends will have a less strong impact on urban logistics in a longer time scale. This
shows the need for more active collaboration between them in the policy-making process.

Keywords: logistics trends; urban freight; policy making; stakeholders’ perspective

1. Introduction

Between the 1990s and the beginning of the twenty-first century, studies and pilot tests
were carried out in European cities with the aim of reducing urban freight traffic, accidents,
and pollution [1–5]. These resulted in various policies and restrictions (Urban Vehicle
Access Regulations—UVAR) for urban freight transport [6–9]: e.g., Low Emission Zones
(LEZ), delivery time windows, vehicle weight and/or size restrictions, and congestion
charging. Some positive results have been achieved, but the problems in urban freight
transport still persist [10].

A possible explanation for this inefficiency is the prevailing approach of policies
which target only one specific negative impact (e.g., congestion) and does not consider
all different aspects [11]. This leads to certain measures only having an impact on one
particular aspect [12]. Moreover, some policies and measures mainly target the city centres
and the last mile of traditional supply chains [13–16]. To understand the opportunities to
mitigate urban freight flows and to address the problem in a holistic way, different aspects
need to be covered and urban freight transport needs to be considered at the level of the
entire supply chain, including business strategies [17–19].

The next possible reason is the complexity of urban logistics processes which is
mainly due to the numerous and diverse stakeholders with their different and sometimes
contradictory expectations [20]. Traditionally, receivers, carriers, and forwarders are seen as
the most relevant stakeholders, but they are often not included in the policy-making process.
The involvement of all relevant stakeholders is considered a prerequisite for the successful
implementation of policies and for reducing potential conflicts between them [21].
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Another reason for problems in urban freight transport is the rapid development of
new logistics services supported by advanced information technology (IT) solutions [22–24].
Policy makers are in many cases not fully aware of these emerging trends and do not
recognize the real needs and opportunities. This often leads to a conflict of interest between
restrictive policies and commercial needs [25]. To solve this problem, a proactive approach
is suggested to develop policies that take into account the expected evolution of logistics
and its emerging trends.

As can be seen, today there are still some problems in designing an efficient urban
freight transport policy and solutions are being sought for a more efficient approach. A
comprehensive solution can only be achieved by addressing the problems holistically
(multiple aspects, supply chain level), taking into account the opinion of different stake-
holders and users (private and public) and considering new and emerging technological
and logistics trends.

The main objective of this article is therefore to comprehensively address the problem
of urban logistics, identifying and summarizing existing and emerging trends in order to
recognize the most important ones and assess their impact on the future development of
urban freight transport. The assessment is based on an international expert survey among
different stakeholders to understand their perceptions and expectations.

The paper is organized as follows. Section 2 reviews the logistics trends identified
in the scientific literature. Section 3 presents the survey methodology and the analy-
sis/interpretation of results. Section 4 highlights the main elements worth discussing.
Section 5 concludes this paper and suggests topics for future research.

2. Review of Logistics Trends

Nowadays, urban logistics faces numerous challenges and demands for faster and
more reliable deliveries [26,27]. Customer expectations are rising with the demand for more
efficient, environmentally friendly, and cost effective logistics services [28]. To understand
the motivation for these demands, we need to look for existing and emerging trends and
its potential impact on urban freight transport.

The main source for identifying new trends for this research, was the scientific litera-
ture. In addition, trends were identified using business reports of logistics and consulting
companies [29,30]. Based on the review, many trends were identified which, for the purpose
of this research, were grouped into the following four main categories: changes in consump-
tion and production; spatial organization characteristics; supply chain and distribution;
technologies and equipment.

The main trends and the results of the literature review relevant to each selected
category are briefly described below.

2.1. Consumption and Production Trends

The growth of e-commerce (electronic commerce) and the increasing range of services
provided by retailers (e.g., click and collect) are leading to new patterns of urban freight
flows and vehicle movements in urban areas [28,31,32]. Please note that “click and collect”
is a purchase where the order and payment is made online, while the customer collects the
purchase from a shop.

Several studies predict a significant increase in demand for products and services
related to the elderly. Logistics for an aging society, also known as “Grey Power Logistics”,
is likely to be a major contributor to urban freight transport in the future. We can assume
that home delivery of food and medicines will increase, hospitals will introduce logistics
solutions to facilitate patient care, packaging will be adopted for the elderly etc. [33].

In recent years, consumers have become more aware of the environmental sustainabil-
ity of the products they buy. Companies are doing their best to turn social and environmen-
tal challenges into opportunities by producing sustainable solutions that generate social
and business benefits [34]. This trend will increase transparency within supply chains,
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require new concepts of circular economy in logistics, and will impact, or perhaps even
disrupt, the logistics industry over the coming years [19,33,35].

In the future, consumers are expected to share access to products or services, rather
than owning them individually. Sharing logistics infrastructure and services with com-
petitors is part of collaborative business [36]. Facility and capacity sharing will lead to
consolidation and better utilization, which will decrease freight traffic, number of vehi-
cles, and empty runs in collaborative logistics services. Brokerage platforms will bring
together customers and logistics service providers for innovative on-demand services in
cities [36,37].

Consumer-driven concept will lead to a pull logistics strategy and will require respon-
sive production with highly optimized and streamlined processes.

2.2. Spatial Organization Trends

Most consumers and retailers are located in city centres, while logistics facilities
are on the periphery. This phenomenon, referred to as “logistics sprawl”, is expected to
continue and consequently increase the distances travelled by freight vehicles serving retail,
commercial and residential areas in cities [26,38].

The spatial centralization of warehousing will continue to be driven by manufacturers
and retailers to achieve cost savings in their supply chains. This will lead to an increased use
of a few, large national and regional distribution centres serving a much larger geographical
area [39]. As a result, urban areas will be increasingly more supplied from these large
centres, while smaller distribution centres within urban areas will be reduced.

The establishment of Urban Consolidation Centres (UCCs) on the periphery of urban
areas, with new business models that can cover infrastructure investments is expected to
continue [40]. Due to the difficulties in reaching a critical mass of users, only a limited
impact is expected [41]. In the future, different unattended and attended pick-up points
(locker boxes, fuel stations) will be established. Pick-up points will have a very high impact
on freight transport, in particular in city centres [42].

Road transport will remain the predominant mode for transporting goods over short
distances, with the main problem being low vehicle utilization and empty runs [43]. These
problems need to be addressed by the authorities and resolved at the regional level.

The creation of Freight Quality Partnerships (FQP), Living Labs (LL), and other con-
cepts will support local governments, business entities, logistics operators, environmental
organizations, local communities and other stakeholders to collaborate in order to solve
specific problems in freight transportation [44–46]. Note that FQPs are collaborative net-
works of freight partners that work together on logistics operation issues, share information
and experiences, and develop a common freight strategy [44]. A Living Lab, on the other
hand, is a dynamic environment where solutions are developed and tested in real contexts
(in our case cities) with multiple implementations by different stakeholders in parallel [47].

2.3. Supply Chain and Distribution Trends

As the concept of “Internet of things” (IoT) and even “Internet of everything” (IoE)
expands, there are more opportunities to connect supply chains and improve visibility [48].
Third party logistics providers (3PLs) will join together and everyone else will likewise
increase their willingness to collaborate [49]. Consolidation of logistics providers will also
lead to consolidation of freight and consequently have a positive impact on freight traffic
in cities [50].

While globalization has been an ongoing trend for several decades, some companies
have begun to consider investing in the opposite direction [51]. In particular, after the
COVID-19 period, more and more companies have decided to move production (manu-
facturing) closer to end users [52]. This already results in less transportation and shorter
lead times.

The demand for a trusted local and regional food supply is already growing and
is expected to continue into the future. This will change regional supply chains, further
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increase the need to create alternative and short food networks (AFNs), and affect trans-
portation/logistics processes within and between EU regions [53].

3D printing will enable manufacturing of specialized products at decentralized lo-
cations, closer to customers. In the long run, this will reduce freight traffic, especially
distribution of goods and the need for reloading of parcels for last mile delivery [13,54]. It
will also reduce inventory in warehouses and retail stores as well as packaging waste.

Omni-channel retailing is becoming more widely used. It enables the integration of
multiple online and offline channels, so that consumers can purchase, pick up, and/or
receive goods through a single system [13]. Logistics is becoming a precondition for the
retail industry and will create innovative omni-channel solutions for personalized and
dynamic delivery services at competitive prices. As a result, some innovative solutions have
been developed in recent years that set new standards also in the field of urban logistics,
such as same-day or one-hour deliveries, the introduction of parcel lockers, and even
the concept of car–trunk deliveries [14,55]. This increases the need for freight transport,
reduces the utilization of freight vehicles and increases the number of empty journeys in
urban centres.

2.4. Technologies and Equipment Trends

New technologies are changing existing patterns and leading to new solutions includ-
ing urban freight delivery. The use of compressed natural gas (CNG) and electric vehicles
(EVs) has proven to be an efficient and promising strategy for urban freight transport,
especially from an environmental point of view. EVs in particular have proven to be an
important alternative for deliveries from urban micro-consolidation centres to customers in
inner urban areas, where urban access regulation often apply [56,57]. Improved internal
combustion engine vehicles (ICEVs) will continue to dominate in the short term, while
hybrid or electric vehicles will dominate in the long term [58].

The logistics industry is increasingly dependent on information and communication
technologies (ICT). The introduction of innovative ICT solutions is already transforming
logistics services, leading to consolidation of packages, shorter and optimized journeys,
and better utilization of vehicles [28], benefiting both the industry and the environment.
The use of ICT enables customers to find the most appropriate services for their needs, and
logistics providers to strategically manage freight deliveries [59].

Application of ICT and Intelligent Transport Systems (ITS) enables easy and cost-
effective collection of various data on the urban freight movements. The analysis of Big
Data (large and complex data sets) of truck movements in urban areas provides insights into
driver behaviour and identification of potential for improvement [60]. An unprecedented
amount of data can be collected from numerous sources along the supply chain. Harnessing
the value of Big Data offers enormous potential to optimize vehicle utilization, enhance
customer experience, decrease risk, and develop new business models.

The use of ICT in urban logistics will lead to price reductions and influence the
behaviour of individual companies and consumers as well as the city’s logistics system. The
Internet and ITS will not only influence the logistics system, but also Business-to-Customer
(B2C) and Business-to-Business (B2B) e-commerce, e-logistics, e-fleet management, and
cooperation opportunities for customers and logistics providers [24].

In addition to the introduction of new vehicle powertrains, ICT and ITS, the rapid
advancement of various technologies has enabled practical use of fully automated road
vehicles and this trend intensify in the future [61]. Urban environment systems are expected
to follow a path where the application of highly automated vehicles is initially limited to
certain environments and then gradually expands to less controlled ambiances. Unmanned
Aerial Vehicles (UAVs, e.g., drones), which are designed to deliver parcels from distribution
centres directly to customers, also show some promise [62].
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2.5. Conclusion of the Literature Review

It can be concluded that most of the trends analyzed were initiated on the basis of
advanced technologies that have been developed in recent years and have proven successful
in various industries. The rapid development of ICT, ITS, and IoT technologies, followed
by advanced (Big) data analytics, plays an important role in the logistics industry today,
leading to highly transparent, agile, and automated logistics services. Urban logistics is
already taking advantage of some solutions, but an even greater expansion is expected in
the future.

Environmental aspects are the second most important driving force of the identified
trends. Sustainability is clearly at the heart of many logistics trends, setting new standards
for environmentally friendly vehicles and fuels. Shorter (regional) supply chains, planning
and bringing production closer to the customer, demand-driven (more flexible) logistics
services, and other innovations are becoming the standard for logistics in general and for
city logistics in particular.

All identified trends are expected to have an impact on urban freight transport and
change urban freight flows and vehicle movements in cities, which in turn should lead to a
reduction in negative environmental impacts. Therefore, this work aims to contribute to
understanding these trends, which can help urban planners and policy makers be proactive
and support the development of innovative and efficient solutions.

3. Assessment of Logistics Trends, Impact, and Time Horizon
3.1. Methods and Material

The research was initiated based on the trends identified and described in the previous
section, which leads to the main research question: What is the expected impact of a
particular trend and when will it be most evident? Since there is little literature on the
impact of logistics trends on urban freight transport, we decided to conduct a survey among
stakeholders (experts) and ask them for their opinion. The experts were asked to give their
opinion on the impact and time perspective using a stated preference method.

The main objective is to review general trends and expectations regarding the impact
of logistics trends on urban logistics. Therefore, it is important that the sample includes
stakeholders from different countries and cities. In this way, opinions are generalized,
and we obtain general trends for urban logistics [63]. This approach required the imple-
mentation of an electronic questionnaire. An electronic questionnaire safeguards secrecy,
is less invasive, and can reach a larger audience in terms of time and location at a lower
cost when compared to other solutions. It has to be noted, however, that validating the
respondents’ eligibility is more challenging, and response rates tend to be lower, which can
lead to non-response bias [64].

For the survey, the trends (based on the literature review presented in the previous
chapter) were categorized into 4 areas, 9 themes and 13 drivers, as shown in the Table 1
below. The term “driver” is used to represent driving force of an identified trend that is
expected to change logistics processes in urban areas.

The survey briefly described each trend and asked participants to qualitatively rate the
impact of each driver on a Likert scale of 1 to 5, with 1 representing very low impact and
5 representing very high impact. Regarding the time frame in which participants be-
lieved the respective driver would have an important impact (is likely to occur), the
following options could be chosen: “Short-term: 1–5 years”, “Medium-term: 5–10 years”,
“Long-term: 10–20 years” and “Never”.

The experts were carefully selected and identified from the list of the most successful
scientific authors in the field of urban logistics (WOS and SCOPUS database). These experts
were then invited to participate in the survey and were also asked to propose qualified
experts from the business community and key representatives of public authorities in their
country. For the public authorities’ segment, relevant experts were also identified from
the list of most advanced public authorities that have successfully developed Sustainable
Urban Logistics Plans (SULP) or similar strategic documents [11].
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Table 1. Categorization of logistics trends/drivers.

Area Themes Driver

Consumption

Demographic trend 1 Grey power logistics

Consumer behaviour
2 Environment and sustainability
3 E-commerce
4 Sharing economy

Spatial planning Government side 5 Public planning (regulations, planning of facilities)
Industry side 6 Industry plans

Distribution and supply
chain management

World production and trade 7 Globalization trends

New business models
8 Desire for speed
9 Omni-channel logistics

Technologies and equipment

Clean fuel 10 CNG and EV
ITS 11 IoT and big data

Frontier technologies 12 UAV
13 Automated vehicles

A total of 415 experts were identified from four categories: business sector; authorities;
research; other (mainly associations). A total of 63 responses were obtained (15% respond
rate) from 24 countries (Austria; Australia; Belgium; Bulgaria; Croatia; Czech Republic;
Denmark; France; Germany; Greece; Hungary; India; Italy; Latvia; Netherlands; Poland;
Portugal; Romania; Slovenia; Spain; Sweden; Switzerland; United Kingdom; United States
of America). As these are carefully selected experts, we consider this to be a sufficiently
large and representative sample. A total of 61 respondents come from Europe, which is
why we consider the sample to be homogenous.

The expert survey was uploaded to the EUSurvey portal. The experts were then
contacted by mail and asked to participate and complete the online questionnaire.

The results are presented below in tabular and graphical form.

3.2. Results

Results in this section show average values for the entire sample of respondents. This
allows to understand predominant opinion concerning a particular trend, its impact, and
time horizon.

3.2.1. Impact Assessment

Table 2 shows the drivers sorted in descending order by the value associated with
the dimension “impact”. In addition, the percentage deviations from the grand mean are
shown for each individual driver.

For the “impact” dimension, all drivers range between the minimum value 2.7 (Un-
manned Aerial Vehicles) and maximum value 4.2 (E-commerce). Experts assessed the
overall importance of the 13 drivers positively, with the range being oriented to the higher
values (upper side of the Likert scale). The grand mean of all drivers in relation to the
“impact” is 3.6 (low to moderate impact).

Another important aspect is the percentage deviations (∆) of each driver from the
grand mean. An impact that is at least 10% higher than the average (high impact) is related
to three drivers: “E-commerce”, “Automated vehicles”, and “CNG and EV for urban
freight”. A deviation of at least 10% (in fact more than 20%) lower than the average (low to
moderate impact) is represented by two drivers: “Environment and sustainability”, and
“Unmanned Aerial Vehicles”.
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Table 2. Impact ranking.

Driver Mean Impact
Likert Scale from 1 to 5 *

Deviation from
Grand Mean [%]

E-commerce 4.2 15.2%
Automated vehicles 4.1 11.3%
CNG and EV for urban freight 4.0 10.9%
Grey power logistics 3.9 6.2%
Omni-channel logistics 3.8 5.3%
Desire for speed 3.6 3.3%
Internet of things and Big Data 3.7 1.1%
Public planning 3.6 0.7%
Grand mean 3.6 0.0%
Sharing economy 3.5 −2.6%
Industry plans 3.5 −3.0%
Globalization trends 3.4 −5.8%
Environment and sustainability 2.8 −19.3%
Unmanned Aerial Vehicles 2.7 −23.3%

* 1—very low, 2—low, 3—moderate, 4—high, 5—very high.

3.2.2. Time Horizon Assessment

Table 3 below reports the drivers categorized by the value associated with the “time
horizon” dimension. The table shows the expert panel overall assessment of the timeframe
in which the driver is likely to occur or have an impact on urban logistics, from the greatest
to least temporal proximity.

Table 3. Time horizon ranking.

Driver Mean Time Horizon
Scale 1 to 4 *

Deviation from
Grand Mean [%]

Omni-channel logistics 1.7 −16.6%
Desire for speed 1.8 −11.8%
Public planning 2.0 −7.3%
Internet of things and Big Data 2.0 −6.0%
Industry plans 2.0 −4.9%
Sharing economy 2.1 −2.8%
CNG and EV for urban freight 2.2 −0.7%
Grand mean 2.2 0.0%
E-commerce 2.3 3.0%
Grey power logistics 2.4 5.1%
Automated vehicles 2.4 6.7%
Globalization trends 2.4 7.2%
Environment and sustainability 2.6 12.5%
Unmanned Aerial Vehicles 2.7 15.7%

* 1—short-term, 2—medium-term, 3—long-term, 4—never.

With regard to the time horizon scale, all drivers lie between the minimum value 1.7
(“Omni-channel logistics”) and maximum value 2.7 (“Unmanned Aerial Vehicles”). The
mean of all drivers in relation to the “time horizon” dimension is 2.2 (i.e., close to the value
2 which means medium term “5–10 years”). This means that the overall assessment of the
expert panel points to the medium range of the spectrum rather than the short range (i.e.,
“1–5 years”) or the long range (i.e., “10–20 years” and “Never”).

Additionally, in this case, percentage deviations of the individual drivers from the
grand mean were analyzed. Time horizon that is at least 10% below the average (short-term
impact) is related to two drivers: “Omni-channel logistics” and “Desire for speed”. A
deviation that is at least 10% above the average (medium- to long-term impact) is related
to: “Environment and sustainability”, and “Unmanned Aerial Vehicles”.
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3.2.3. Relative Importance Referring to Impact and Time Horizon (Entire Sample)

The relative importance of impact related to the temporal dimension is shown graphi-
cally in Figure 1. The main category of each driver is represented by the small
circles: blue—consumption; purple—spatial planning; green—distribution and supply
chain management; orange: technologies and equipment; grey: is used for the grand mean.
The same notation applies to Figures 2–5.
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The analysis of relative importance in terms of impact and time horizon revealed
categorization in for clusters: medium to high impact in short to medium term (MH/SM),
medium to high impact in medium to long term (MH/ML), high to very high impact in
medium to long term (HV/ML) and low to medium impact in medium to long
term (LM/ML).

According to the respondents, “Omni-channel logistics”, “Desire for speed”, and
“Public planning” belong to the MH/SM cluster. These trends are expected to have a major
impact in a relatively short time horizon. Five of the thirteen drivers, “IoT and Big Data”,
“Industry plans”, “Sharing economy”, “Globalisation trends”, and “Grey power logistics”
belong to the MH/ML cluster. These trends are also expected to have important impacts
but in a slightly more distant future than the trends in the previous cluster. “E-commerce”,
“CNG and EV for urban freight”, and “Automated vehicles” belong to the HV/ML cluster.
These trends are expected to have the greatest impact on urban freight transport, but this
impact is only expected in the medium to long term. The last LM/ML cluster consists
of “Environment and sustainability” and “Unmanned aerial vehicles”. These trends are
expected to have a smaller impact in the medium to long term.

Further research was carried out in order to find out whether there were signifi-
cant deviations in relation to mean values for certain groups of respondents (“business”,
“authorities”, research”, and “others”). The results obtained are presented below.

3.3. Results—Business Sector

Table 4 shows the values for “impact” and “time horizon” on a Likert scale of 1 to 5
and 1 to 4 respectively, and for each driver, the percentage deviation (∆) of the business
sector expert opinion from the mean values is reflected in the entire sample.
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Table 4. Impact and time horizon mean values and deviations for each diver—business sector.

Business Sector Impact Time Horizon

Driver Scale: 1 to 5 ∆ from Mean
Values [%] Scale: 1 to 4 ∆ from Mean

Values [%]

Grey power logistics 3.77 −2.3% 2.54 6.3%
Environment and sust. 2.92 2.0% 2.54 −1.1%
E-commerce 4.38 4.1% 2.00 −9.5%
Sharing economy 3.85 8.5% 1.92 −6.3%
Public planning 3.69 1.3% 1.92 −1.8%
Industry plans 3.77 6.9% 2.00 −1.6%
Globalization trends 3.23 −3.8% 2.08 −11.2%
Desire for speed 3.77 0.6% 1.77 −2.4%
Omni-channel logistics 4.00 4.4% 1.62 −2.8%
CNG and EV for u. freight 4.38 8.4% 2.00 −5.8%
IoT and Big Data 3.77 2.8% 2.00 −0.5%
Unmanned Aerial Vehicle 2.92 6.0% 2.69 0.9%
Automated vehicles 4.15 2.3% 2.54 4.7%

Grand mean 3.74 3.2% 2.12 −2.4%

The values for impact and time horizon deviations reported in Table 4 are presented
in Figure 2. It shows the perception of the business sector compared to the mean vales of
the entire survey sample.

The majority of the deviations related to business sector presented in Figure 2 are
located in the upper left quadrant of the diagram. In particular for “Sharing economy”
“CNG and EV vehicles”, “Industry plans”, “Omni-channel logistics” and “E-commerce”
are expected to have a greater impact in expected in narrower time frame.

“Grey power logistics” is the only driver located in the lower right quadrant of the
diagram (less significant impacts are expected in longer time frame). “Globalization trends”
is the only driver located in the lower left quadrant (less significant impacts are expected in
a shorter time frame). “Unmanned Aerial Vehicles” and “Automated vehicles” are in the
upper right quadrant (significant impact is expected in a longer time frame).

3.4. Results—Public Authorities

Table 5 shows the values for “impact” and “time horizon” on a Likert scale of 1 to 5
and 1 to 4 respectively, and for each driver the percentage deviation (∆) of the authorities’
opinion from the mean values of the entire survey sample.

The values for impact and time horizon deviations reported in Table 5 are presented
in Figure 3. It shows the perception of the authorities compared to the mean vales of the
entire survey sample.

The majority of the deviations related to the authorities presented in Figure 3 are
located in the lower right quadrant of the diagram. In particular “Automated vehicles”,
“CNG and EV for urban freight”, “Omni-channel logistics”, “Industry plans”, and “En-
vironment and sustainability” are expected to have less significant impacts in a longer
time frame.

“Desire for speed” is expected to have a much higher impact, close to average opinion
referring to time horizon, whereby impact of Unmanned Aerial Vehicles” is expected to be
much closer in time.



Sustainability 2022, 14, 16551 12 of 18

Table 5. Impact and time horizon mean values and deviations for each diver—Public authorities.

Public Authorities Impact Time Horizon

Driver Scale: 1 to 5 ∆ from Mean
Values [%] Scale: 1 to 4 ∆ from Mean

Values [%]

Grey power logistics 3.86 0.0% 2.41 1.9%
Environment and sust. 2.74 −2.5% 2.63 1.9%
E-commerce 4.30 1.9% 2.41 4.1%
Sharing economy 3.37 −3.4% 2.19 2.5%
Public planning 3.64 −0.1% 1.91 −2.2%
Industry plans 3.37 −3.0% 2.07 0.9%
Globalization trends 3.37 −0.3% 2.33 −2.6%
Desire for speed 3.96 5.4% 1.85 0.4%
Omni-channel logistics 3.63 −4.9% 1.74 1.4%
CNG and EV for u. freight 3.93 −3.0% 2.30 4.1%
IoT and Big Data 3.65 −0.1% 2.11 3.2%
Unmanned Aerial Vehicle 2.67 −0.4% 2.44 −7.4%
Automated vehicles 3.89 −4.4% 2.52 4.1%

Grand mean 3.57 −1.1% 2.2 0.9%

3.5. Results –Research

Table 6 shows the values for “impact” and “time horizon”, on Likert scales of 1 to 5
and 1 to 4, respectively, and for each driver the percentage deviation (∆) of the researcher’s
opinion from the mean values of the entire survey sample.

Table 6. Impact and time horizon mean values and deviations for each diver—research.

Research Impact Time Horizon

Driver Scale: 1 to 5 ∆ from Mean
Values [%] Scale: 1 to 4 ∆ from Mean

Values [%]

Grey power logistics 3.98 2.9% 2.06 −9.6%
Environment and sust. 2.63 −5.4% 2.75 6.0%
E-commerce 4.13 −2.4% 2.44 5.1%
Sharing economy 3.25 −6.4% 2.38 8.8%
Public planning 3.44 −5.1% 2.18 6.6%
Industry plans 3.31 −4.5% 2.25 6.7%
Globalization trends 3.38 −0.1% 2.75 11.2%
Desire for speed 3.50 −6.2% 1.81 −1.0%
Omni-channel logistics 4.00 4.4% 1.69 −0.4%
CNG and EV for u. freight 4.06 0.4% 1.88 −10.0%
IoT and Big Data 3.68 0.4% 1.88 −4.7%
Unmanned Aerial Vehicle 2.75 1.7% 2.88 6.9%
Automated vehicles 4.19 3.1% 2.06 −11.1%

Grand mean 3.56 −1.3% 2.2 1.1%

The values for impact and time horizon deviations reported in Table 6 are presented
in Figure 4. It shows the perception of the researchers compared to the mean vales of the
entire survey sample.

Deviations presented in Figure 4 indicate a broader range than for the previous groups.
The other important observation is that the deviations of the impact are less significant
than for time horizon. Despite that, the average opinion of researchers is placed in a lower
right quadrant.

In particular “Sharing economy”, “Public planning”, “Environment and sustainabil-
ity”, “Industry plans” and “E-commerce” are expected to have less significant impacts in a
longer time frame. On the other hand, “Automated vehicles”, “Grey power logistics” and
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“CNG and EV for urban freight” are expected to have a more significant impact in a shorter
time frame.

3.6. Results–Others

Table 7 shows the values for “impact” and “time horizon”, on Likert scales of 1 to
5 and 1 to 4, respectively, and for each driver, the percentage deviation (∆) of the group
“Other” opinion from to the average values of the entire survey sample.

Table 7. Impact and time horizon mean values and deviations for each diver–others.

Other Impact Time Horizon

Driver Scale: 1 to 5 ∆ from Mean
Values [%] Scale: 1 to 4 ∆ from Mean

Values [%]

Grey power logistics 3.76 −2.5% 2.43 2.6%
Environment and sust. 3.57 18.3% 2.00 −19.0%
E-commerce 3.86 −9.1% 2.00 −9.5%
Sharing economy 4.00 12.3% 1.57 −18.0%
Public planning 4.03 9.7% 1.89 −3.1%
Industry plans 3.86 9.1% 1.57 −15.9%
Globalization trends 3.71 8.3% 2.57 5.3%
Desire for speed 3.43 −7.9% 2.00 5.3%
Omni-channel logistics 3.86 0.8% 1.71 0.5%
CNG and EV for u. freight 3.86 −4.8% 2.71 18.0%
IoT and Big Data 3.43 −5.7% 2.00 −0.5%
Unmanned Aerial Vehicle 2.14 −13.5% 3.00 11.1%
Automated vehicles 4.29 5.6% 2.43 1.1%

Grand mean 3.68 1.6% 2.1 −1.7%

The values for impact and time horizon deviations reported in Table 7 are presented
in Figure 5. They show the perception of the “other” group compared to the mean vales of
the entire survey sample.

Deviations presented in Figure 5 are even more intense than in the group of researchers.
In general, average opinion of the “other” group is placed in an upper left quadrant, which
indicates slightly more significant impact of trends closer in time.

The following two extremes are worth mentioning: “Environment and sustainability”
and “Sharing economy” are perceived of having much higher impact on urban logistics
closer in time, whereby “CNG and EV for urban freight” and “Unmanned Aerial Vehicles”)
are considered likely to have a much smaller impact on urban logistics further in time.

3.7. Statistical Relevance of the Results

To assess statistical relevance of the results, we conducted several statistical tests using
SPSS (version 28.0, IBM, Chicago, IL, USA). To test the reliability of all 13 drivers, we used
Cronbach’s alpha coefficient. In this study, a value of 0.577 was obtained for “impact” (if
driver 8 is excluded, the value increases to 0.621), while a value 0.701 was obtained for
“time”. Please note that the results are considered reliable if the Cronbach’s Alpha is above
0.6 [65,66].

One of the most important results is the relationship between “time” and “impact to
selected “drivers” (time–driver and impact–driver relation was obtained as significant with
the Chi-squared test with p < 0.05 for corresponding contingency tables).

Next, we considered the dependencies between “impact” and “time”. The dependence
was confirmed as significant by the Chi-squared test with p < 0.001. Note that this is
the most important relation from a professional (logistics) point of view and at the same
time, it is the goal of this paper. Note that the “impact” vs. “time”—dependence is also
significant, if the data are divided into four groups: authority, business, research, and
others. This confirms the assumption that there is a time–impact relationship for all groups
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(also partially). At the same time, this justifies that we look for possible differences in the
existing relations between groups.

To assess the differences between the groups, we used the ANOVA test. The results
are not confirming statistically significant differences between the groups (with p = 0.204
for impact and p = 0.576 for “time”). Probably, the only reason for this is a rather large
variance in the sample.

Please also note that the results of this study are based on a sample of 63 respondents
and a response rate of 15%, which is more than expected in online surveys [64]. If the
entire pool of experts would have responded, we would be able to understand this as a
population. Therefore, some care must be taken to generalize the results to the population
(which is also a limitation).

4. Discussion and Implications

The objective of this research was to identify key logistics trends and assess their likely
impact on urban logistics. A hypothesis about the different perceptions of stakeholder
groups regarding the future development of logistics trends and their impact on urban
freight transport was formulated and tested. The following conclusions can be made:

• The business community apparently regards the “Globalization trends” as already
present and evident, and therefore does not expect any additional important impact
on urban areas. On the other hand, important impacts are expected in a shorter time
frame, especially in the areas of “Sharing economy”, “CNG and EV for urban freight”,
“Industry plans”, “E-commerce”, and “Omni-channel logistics”. Technological so-
lutions such as “Unmanned Aerial vehicles”, “Automated vehicles” and the use of
“IoT and Big Data” will play an important role in their opinion, but in a somewhat
more distant future. In general, most trends are found in the upper left quadrant of
the scatter plot. This means that the business community believes that the trends
mentioned will have a greater impact on urban logistics, and in shorter period of time
than the other stakeholder groups.

• The stakeholders of the authority group consider the “E-commerce” as the most
important trend that will influence urban freight transport in the medium-term future.
“Omni-channel logistics” and “Desire for speed” are on the other hand perceived as
highly influential already on a short term. Another very interesting observation is
their expectation that “Unmanned Aerial Vehicles” (e.g., drones) will influence urban
freight transport much earlier than the expectations of the other stakeholders’ groups.
In general, most of the trends are in the lower right quadrant of the scatter plot, which
means that the authorities believe that the indicated trends will have less significant
impacts on urban logistics, and over a longer period of time.

• In the research community, almost all trends belonging to the core area of “Consump-
tion” and “Land use and planning” are located in the lower right quadrant of the
scatter plot (less important). In contrast, almost all drivers belonging to the “Technolo-
gies and Equipment” domain are in the upper left quadrant of the scatter plot (more
important). This could be explained by the fact that researchers are predominantly
dealing with technological innovations and prefer these kind of solutions.

In sum, the results show that stakeholders groups indeed have some different views on
the importance of certain logistics trends and their impact on urban freight transport in the
future. Of particular importance is the difference between public and private stakeholders,
who in some cases have slightly different perceptions. This could well be one of the reasons
why urban freight transport policies have had limited impact despite the enormous efforts
made by the public sector in recent years.

The results clearly point to the need for a different approach in future urban freight
transport policy planning. On the one hand, policies and measures should be designed in
line with the latest trends that announce the development of activities and solutions. So, not
only to solve current problems, but also to look into the future. This should be conducted
on the basis of identified trends, which experts believe will have an important impact in
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the medium and long term. Since this is rarely the case today, the logistics industry is often
ahead of politics, which often leads to disagreements [48].

The different perceptions between public and private stakeholders suggest that various
interest groups and actors need to be involved in the policy planning process. In this way,
there is an exchange of knowledge, best practices, and views that will lead to more efficient
urban freight transport [2]. Such solutions can be found in the literature under the terms
Freight Quality Partnership (networking of logistics companies) and Living Lab (testing
of innovative solutions in collaboration between stakeholders and actors) [45,46,67]. In
this way, the diametrically opposed goals of business and the public sector could be
overcome, resulting in economically viable solutions that simultaneously address environ-
mental constraints.

Given that many of the identified trends are closely linked to modern technological
solutions based on the analysis and advanced processing of Big Data, greater consideration
should be given to the principles of evidence-based policy making as expressed in some
European Commission guidelines [68]. This is the principle of closely monitoring the
progress of an activity before a measure is introduced, which can provide a benchmark for
determining the impact after the measure is introduced. In this way, we obtain feedback on
the success of the measure. In the past, advanced data processing (artificial intelligence,
data mining) was not possible due to lack of technological solutions and systems [26,69].
In our opinion, this is the last key element that should be upgraded in order to create an
efficient service for all stakeholders and, ultimately, for the city’s residents.

5. Conclusions

The rapid change in demand for more efficient urban logistics, faster, and more reliable
deliveries, requires a corresponding adaptation of logistics practices, and consequently,
urban freight transport policies. As the pace of change accelerates, it is not enough to just
adapt to emerging trends, but we need to anticipate them and be proactive. Indeed, this
is only possible if we identify and recognize the key trends in logistics and assess their
potential impact on urban freight transport in the future.

To this end, we conducted an extensive literature review and selected the most promis-
ing trends to evaluate. A comprehensive questionnaire was created to identify the expected
impact and the time period in which the impact of a particular trend is likely. An interna-
tional pool of experts from academia, business, and public authorities was identified and
selected to provide the most relevant and reliable results possible. A total of 63 experts
from 24 countries participated in the survey and gave their valuable opinion.

The trends that the experts believe will have a major impact in the short term are
addressed first, in particular, the “Desire for speed” and “Omni channel logistics”. Both
trends can already be observed in urban areas today and, in some cases, already have a
significant impact on urban freight transport. The demand for faster deliveries, for example,
leads to a fragmentation of urban freight flows, which is why collaborative, flexible, and
environmentally friendly solutions should be pursued. The combination of traditional and
e-commerce channels on the other hand has a positive impact on urban freight transport,
especially through the introduction of the hybrid channel, BOPS (Buy Online, Pick Up in
Store) and other similar strategies.

In addition, the focus should also be on the trends that will influence urban freight
transport in the medium term, especially those that are expected to have a major impact.
Besides “E-commerce” which is strongly linked to “Omni channel logistics”, the experts
attach the greatest importance to “CNG and EV for urban freight” and “Automated vehi-
cles”. These trends are perceived by the experts as the most influential. The goal of policy
makers is first to understand these new technologies and then, for example, to support
the purchase of environmentally friendly vehicles and give them some priority in access-
ing urban areas. This role is particularly underlined by the high ranking of the following
two trends “Public planning” and “Industry plans”. Both are expected to have an important
impact on urban freight in a relatively short time.
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Understanding these global logistics trends is crucial for all urban logistics stakehold-
ers, especially city authorities. Feedback from the business community and researchers
is very useful, as it can create a system of mutual support for the design and adoption of
policies and, consequently, the implementation of new measures. With the development
of new technologies, an even faster progress and, consequently, a more flexible urban
transport policy, can be expected

The constant development of new trends makes it necessary to repeat this research and
update the results to keep up with the innovations that may affect urban freight transport
in the near future. Furthermore, we would recommend bringing even more experts on
board to make additional comparisons in terms of differences between countries, between
small and large cities, and for cities with different GDPs and levels of development.
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