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Resume
The paper presents a  systematic quantitative and qualitative literature 
review and classification of the last decades resources for a comprehensive 
and coherent view of smart city and urban logistics research trends and 
challenges. The review fully respects a six-step systematic literature review 
guideline and covers ninety-nine peer-reviewed articles from Web of Science 
Core Collection database.
The review focuses on the following aspects: a  perspective state-of-art 
journal, methods, content, keywords, references, and citations. The relevant 
articles for subsequent detailed analysis were identified between 2014 and 
2020. The analysis has brought the following result: more than one third of 
the articles was published in 2020, the most articles were published in the 
Sustainability, and the modelling method was prevailed.
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systems [5-7]. This emphasis can be regarded as an 
immediate outcome of “perceived failures or insufficient 
impact resulting from Smart City’s investments to date” 
[8-9]. The rising urbanization within European urban 
centers, coupled with heightened consumption rates, 
has engendered sustainability concerns within the cores 
of cities and their logistical systems [10]. The majority 
of urban logistics initiatives encompass a  diverse 
array of stakeholders, including governmental bodies, 
participants in the supply chain, and academic research 
institutions [11-12]. The sustainable advancement of 
the logistics sector holds practical significance for the 
evolution of smart cities [13]. The worldwide populace 
is progressively concentrating within urban areas [14]. 
A study by Desa [15] revealed that in 2016, 45% of cities 
had a population between 5 and 10 million inhabitants. 
Thus, by 2030, a  projected population of 730 million 
will live in cities with at least 10 million inhabitants, 

1	 Introduction

City logistics or in other words urban logistics is 
a  problem that affects urban areas, provided that by 
this time the roads are generated by freight distribution 
and public service vehicles. A  lot of cities around the 
world see an opportunity to address the challenges 
by adopting the concept of “Smart city” [1]. This 
statement is related connected with urban logistics 
too. However, the term Smart city is a  vague concept 
(various definitions of the Smart city) and the absence 
of the commonly accepted definition of Smart city 
make it difficult to implement and manage Smart 
city programs [2-5]. Researchers and scholars thus 
contended that numerous challenges associated with 
the pursuit of urban intelligence and smart urbanization 
exceed the purview and capacities of extant municipal 
entities, institutional frameworks, and governance 
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34-36]. The shift toward intelligent and sustainable 
logistics in smart cities and port cities is directed at 
handling the constantly escalating volumes of imports 
and exports, along with the ensuing congestion, in 
a  digitally resilient manner; this approach seeks to 
curtail vulnerability and alleviate anthropogenic 
pressures on urban environments [37-38]. The study 
by Hu et al. [39] states trends and gaps research to 
a  contribution of city logistic problem to sustainable 
urban development based on statistical analysis more 
than 500 publications from relevant citation databases 
from 1993 to 2018.

City logistics encompasses the optimization of 
logistical and transportation operations, involving the 
active engagement of private enterprises supported by 
advanced information systems; this optimization focuses 
on the urban transport landscape, its effects on traffic 
congestion, security, and energy conservation [40-41]. 
Precise, punctual, and streamlined delivery operations 
are imperative for the resilience of supply chains 
and logistics providers within a  digitally empowered 
business ecosystem; the objectives of smart city logistics, 
which encompass sustainability, mobility, and viability, 
are aimed at mitigating the presence of trucks, traffic 
congestion, and pollution [42]. The movement of goods 
into the Smart city is economically critical. Therefore, 
understanding the relationship between freight 
flow logistics and the operation of Smart cities is 
essential when implementing policy in future cities 
[43]. The challenges associated with the coordinated 
development of the metropolitan (city) economy and 
logistics have attracted a  great deal of attention [44]. 
The contemporary logistics sector has evolved into 
an increasingly significant component of the modern 
economy, flourishing on a  global scale thanks to the 
swift progress of the world economy and advancements 
in science and technology [45-46]. In recent decades, 
the idea has arisen that it is necessary to use decision 
support systems. Decision support systems for Smart 
cities have been proposed in the world literature because 
they can face various application problems such as 
electro mobility [47], convenience [48-49], logistics 
[50-52] or cyber security [53].

Seven review articles in the field of smart city 
and urban logistics were identified as part of the 
theoretical background of the issue [28, 54-59]. However, 
none of these review articles strictly focuses on the 
areas of smart city and urban logistics, including their 
interconnection. In conclusion, it can be clearly stated 
that a research gap has been identified, or that there is 
no research article in the field of smart city and urban 
logistics, even though these are nowadays very topical 
and emerging societal topics. The aim of this article is to 
provide a systematic literature review and classification 
of the literature to provide comprehensive and more 
coherent view of smart city and urban logistics research 
trends and challenges.

representing 8.7% of people in the world [16]. Considering 
this panorama, some cities started to manage and 
design their urban centers with the perspective of the 
Smart city concept, due to the growth of urbanization, 
and some aspects that move, manage, and leverage the 
tangible and intangible smart resources of a  city, such 
as mobility, governance, economy, people, quality of life  
and environment [17].

Smart city and last mile logistics are growing 
research areas with a growing interest of scientists and 
practitioners, especially over the last seven years [18]. 
The last mile is frequently characterized as one of the 
costliest, most time-sensitive, and most environmentally 
detrimental segments of the supply chain [19]. Numerous 
definitions exist for last-mile logistics; however, there is 
a  shared consensus that it represents the final leg of 
the supply chain spanning from the last distribution 
center to the ultimate destination of the recipient [12, 
20-21]. Last mile logistics and urban logistics focus on 
delivering packages to the preferred location of end 
customers instead of buying goods in various brick-
and-mortar stores, which increases the number of 
freight shipments, which is exacerbated by the fact that 
each package is often small [22-23]. Urban logistics 
and last mile logistics cause various externalities, in 
particular greenhouse gas emissions [24-25], noise 
[26], traffic congestion [27] and air pollution [28]. 
Among the pivotal constituents contributing to the 
realization of an efficacious Smart city, transportation 
and goods delivery, public transit services, and traffic 
management hold a  central position in shaping the 
urban layout, business applications, and infrastructure 
[29]. In the context of freight transportation, urban 
logistics, also referred to as urban freight transport 
logistics, encompasses the intricate process of delivering 
goods to their urban destinations. This undertaking 
is guided by a  range of objectives, including the 
provision of efficient services, cost-effectiveness, and 
the promotion of sustainable development within urban 
areas [22]. Urban logistics is experiencing profound 
transformations in response to the burgeoning urban 
population and the explosive growth of e-commerce 
[30]. Academies and the logistic industry have 
recognized that one of the major challenges of Smart 
city logistics is integrated stakeholder involvement 
and the development of effective decision-making tools 
to improve its global performance [31]. One of the 
important works for Smart city logistics is the problem 
of integrated production and transport planning [32]. 
Within the framework of sustainability, the goal is 
to mitigate the adverse external impacts of logistical 
operations, while concurrently guaranteeing service 
accessibility and enhancing the overall quality of life 
for all urban residents [33]. Many authors have focused 
on new challenges related to sustainable city logistics 
(sustainable urban logistics); recently published works 
that provide in-depth analysis of the problem [22, 29, 
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topic: logistic*). The number of relevant literary outputs 
after merging with the logical conjunction “AND” was 
reduced to 421 outputs (after entering these inputs - 
topic: smart* cit* AND topic: logistic*). Only 242 of the 
421 identified literary outputs were articles or reviews, 
and only 196 of the 242 literary outputs were published 
between 2005 and 2020. The next step was a three-round 
content analysis of all 196 identified articles by four 
independent researchers. The researchers evaluated 
each article according to inclusion and exclusion criteria 
and finally summarized their results to define the 
final basis for conducting a  comprehensive qualitative 
and quantitative systematic literature review. Finally, 
researchers identified 99 scientific articles for the next 
steps.

2.3 	Synthesize literature and report results

Firstly, we analyzed publication trends in the context 
of the number of publications in individual years and 
journals. Next, we analyzed article keywords, article 
references, article citations, using frequency analysis. 
Finally, a  content analysis was carried out from the 
perspective of article themes, article methods, and 
article content. The systematic literature review clearly 
shows that the smart city and urban logistics issues 
are an emerging research area with growing interest of 
researchers, practitioners, and other stakeholders. On 
the other hand, this research area is very diversified 
and contains many research sub-areas that have been 
identified. Many scientific methods are also used, 
especially combinations of them.

3 	 Results

The results are presented in accordance with the 
quantitative and qualitative parts of the standardized 
systematic literature review. The results are divided 
into main article journals, article keywords, references, 
citations, themes, methods, and content.

3.1 	Evolutionary timeline and main journals

Smart city and logistics issues are an emerging 
research area with growing interest of researchers, 

2	 Methodology

This systematic literature review of smart city and 
urban logistics fully respects a six-step guideline defined 
by Durach, Kembro and Wieland [60]. These steps have 
been proposed upon previous scientific work [61-62] and 
are increasingly used in supply chain management and 
logistics research to achieve transparent systematic 
literature reviews. This approach (Figure 1) was used, 
for example, by Olsson, Hellstrom and Palsson [18] 
in a  systematic literature review of last mile logistics 
research.

The individual steps of the guideline are presented 
in the following subsections.

2.1 	Define research and required characteristics

A state-of-the-art literature review was undertaken 
to identify gaps, establish the objective of the systematic 
literature review, and gain insight into pertinent 
terminology within the monitored thematic domains. 
A  list of inclusion and exclusion criteria to select the 
included literature is based on the processed state 
of art study. Inclusion criteria include title, abstract, 
and keywords shall demonstrate smart city and urban 
logistics as the clear focus of the research; the articles 
must be included in the world scientific database 
Web of Science; articles must be classified by the 
scientific database as an article or review article; 
articles must be published in peer-reviewed journals; 
articles must be published between 2005 and 2020. The 
exclusion criterion is literature focusing on electrical 
engineering, electronic engineering, healthcare, social 
sciences is excluded from the systematic literature 
review performed.

2.2 	Retrieve sample and select pertinent 
literature

Literature was analyzed exclusively in the world’s 
largest and most widely used Web of Science database. 
As of 1 June 2022, the database indexed 23 218 literary 
outputs focused on the topic of smart city and its 
variations (after entering this input - topic: smart* cit*), 
and 443  150 literary outputs focused on the topic of 
logistics and its variations (after entering this input - 

Figure 1 Systematic literature review guideline used [60]



A178 	 C H O C H O L Á Č  e t  a l .

C O M M U N I C A T I O N S    4 / 2 0 2 3 	 V O L U M E  2 5

3.2 	Keywords

The keywords of the articles cover a wide range of 
areas. Most keywords (55) cover the phrase “smart” and 
its variations. The next most used keywords phrase (28) 
was “urban” and its variations. A total of 16 to 18 times 
the keywords phrase “transport” or “transportation”, 
“Internet of Things” or “IoT”, “logistic” or “logistics” 
and their equivalents were used. The keywords “city 
logistics” and “big data” and their variations were used 
more than ten times (twelve times in total). Other 
keywords and their semantic variations were used less 
than ten times in the analyzed articles.

3.3 	References

All analyzed articles contain a  total of 5  768 
references. The median number of references is 48, 
while the average number of references corresponds to 
58.26. The article by Oliveira et al. [66] contains the 
most references (196). The fewest references (10) include 
the article by Tsitsiashvili [65]. Most articles (39) 
contain 26-50 references. 21 articles are based on 51-75 
references and 16 articles contain up to 25 references. 
Only 3 articles contain more than 150 references [55, 
66-67] (Figure 3).

3.4 	Citations

All analyzed articles have been cited 1  592 times 
so far. The median number of citations is 10, while the 
average number of references corresponds to 16.08. The 

practitioners, and other stakeholders. The systematic 
literature review covers the period since 2005, but 
relevant articles for subsequent detailed analysis were 
identified only between 2014 and 2020. In total, 99 
relevant articles were published in the following years: 
1 article in 2014, 3 articles in 2015, 7 articles in 2016, 
9 articles in 2017, 17 articles in 2018, 28 articles in 
2019 and 34 articles in 2020 (Figure 2). It clearly shows 
the increasing trend and extreme growth of published 
articles in this research area. At the same time, 
this trend can be expected to continue in the coming  
years.

Most of the analyzed articles (96) are in English. 
Only 3 articles are in languages other than English, 
namely: 1 in Portuguese [63] and 2 in Russian [64-65]. 
Research on smart city and logistics has been published 
in many journals. In the period under review, there were 
72 journals in total. Most articles (9) were published in 
the journal Sustainability, all of which were published in 
the last three analyzed years (2018-2020). Four articles 
were published in the journal Production Planning and 
Control and IEEE Access, three articles were published 
in the journal Sensors, Sustainable Cities and Society 
and IEEE Transactions on Intelligent Transportation 
Systems. Two articles were published in the other seven 
journals. One article was published in 59 other journals. 
A total of 92 out of 99 articles can be characterized as 
articles. The remaining 7 articles [28, 54-59] are review 
articles. Most of the review articles (5 out of 7) were 
published in 2020, which is not surprising since many 
articles had already been published by then and it was 
necessary to summarize the findings and aggregate the 
results. The remaining two review articles [28, 59] were 
published in 2017 and 2018.

Figure 2 Evolutionary timeline of the reviewed literature
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technology (30 articles in total) [54, 58, 66, 68, 70-71, 
74-97]. Another important theme is mobility (17 articles) 
[56-57, 59, 63, 66, 98-109]. The research theme of vehicle 
routing problem includes a  total of 8 articles [76, 110-
116]. The same number of articles (8) covers the theme 
of city logistics [12, 28, 117-122]. The following 7 articles 
correspond to the freight transport theme [72, 123-128]. 
Other themes were always identified in fewer than five 
articles (Figure 4).

3.6 	Methods

Most of the analyzed articles generally use multiple 
scientific methods. The analyzed articles mostly use the 
modelling method (29 articles) [65, 71, 77, 87, 90-93, 

article by Ranieri et al. [28] is the most cited analyzed 
article (90 citations as of 22 November 2022). This 
article is a research article, so it is quite understandable 
that it is heavily cited. Only 4 analyzed articles have no 
citations so far. Most articles (79) have up to 25 citations. 
13 articles have 26-50 citations and 6 articles [68-73] 
have 51-75 citations. Only one article [28] has more than 
76 citations, specifically 90 citations.

3.5 	Themes

All relevant articles were thoroughly analyzed using 
content and semantic analysis by the author team 
and the main theme of each article was identified. 
The predominant theme of all analyzed articles is 

Figure 3 Histogram of reference frequencies

Figure 4 Article themes
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weighted long short-term memory, to analyze time 
window-based data within the context of a  parallel 
processing framework. Ryan et al. [78] explored 
the use of Smart Information Systems to address 
Sustainable Development Goals and discussed ethical 
considerations across various application areas. Yang et 
al. [79] summarized autonomous moving platforms, their 
taxonomy, technologies, applications, challenges, and 
open issues. Oliveira et al. [66] discussed transportation 
technologies and systems in the context of the IoT 
and value concepts. Guerra, Dardari and Djuric [80] 
proposed a dynamic radar network of unmanned aerial 
vehicles for real-time tracking of targets. Iranmanesh 
et al. [81] presented path optimization algorithms for 
drone multi-hop communications networks, optimizing 
both parcel deliveries and data transmission. Astarita 
et al. [58] reviewed the application of blockchain-based 
systems in transportation. Asthana and Dwivedi [82] 
analyzed the capabilities and requirements of 3PL 
service providers and users in the context of distributed 
manufacturing and smart city products. Chen [83] 
conducted a  thorough examination of these issues and 
put forth relevant measures and suggestions concerning 
the development and practical innovation of smart cities 
amidst the integration of new technologies. Zhao et al. 
[84] used data-driven approaches to improve delivery 
fleet management, including destination prediction and 
real-time incident detection. Shao, Xu and Li [85] 
introduced a smart product-service system approach for 
the development of route optimization systems based on 
the IoT. Araujo et al. [86] evaluated the performance of 
the FIWARE cloud based IoT platform for large-scale 
deployments relevant to smart cities. Sicari, Rizzardi 
and Coen-Porisini [87] explored the use of Node-RED, 
a  flow-based programming tool for IoT applications, 
in different contexts. Liu et al. [88] applied big data 

96, 100, 105, 117, 120-122, 124-125, 127, 129-139]. The 
review method was used in 26 articles [28, 54-59, 63-64, 
66, 68-69, 72-73, 79, 83, 89, 95, 99, 103, 119, 123, 126, 
137, 140-141]. The case or pilot study method was used 
in 23 articles [12, 70, 77-78, 85, 87, 92, 94, 102, 106-108, 
113, 115, 119, 126, 130, 136, 138, 142-144]. The analysis 
method and its variations was used in 21 articles [28, 64, 
67, 69, 72, 73, 82, 91, 97, 104, 105, 113, 125-126, 131, 138, 
141, 144-146]. The other scientific methods were used 
less than 14 times (Figure 5).

3.7 	Content

The content of the articles is divided based on the 
processed content analysis and its results. The following 
subchapters provide the detailed content of the articles 
according to the identified thematic areas. Articles of 
two or less thematic areas are not considered.

3.7.1 Technology

Wong et al. [54] highlighted the lack of 
a  comprehensive review on blockchain applications 
in smart sustainable cities. Wong, Tai and So [74] 
developed a  container drayage optimization model for 
efficient container movements in Hong Kong. Ahad et 
al. [68] extensively reviewed enabling technologies in 
smart cities, addressing technical, socio-economic, and 
environmental challenges. Chauhan et al. [75] proposed 
a system that simplifies the process of finding available 
parking slots in real-time using IoT infrastructure. Chen 
et al. [142] developed a hierarchical service framework 
for transportation and traffic pattern analysis. Xia 
et al. [77] put forth a  distributed model, employing 

Figure 5 Article methods
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of Ghanaian cities and proposed strategies to mitigate 
the adverse effects of urbanization. Mozos-Blanco et 
al. [104] analyzed sustainable mobility plans in Spain, 
emphasizing the reduction of congestion, pollution, and 
car dependency while promoting active transportation. 
Keimer et al. [105] analyzed the influence of emerging 
mobility services on traffic flow and transportation 
efficiency, offering a structured framework for modeling 
and understanding these evolving trends. Kresak et 
al. [106] explored the use of a  high-speed suspended 
cableway for urban mobility in Slovakia. Melo, 
Macedo and Baptista [107] evaluated re-routing for 
vehicles in Lisbon, assessing the impact of guidance 
information on traffic performance, operational costs, 
and environmental conditions. Turon, Czech and Juzek 
[108] discussed walkability as a form of smart mobility 
in urban logistics, addressing sustainable development 
and transport. Mangiaracina et al. [59] conducted 
a  comprehensive review of intelligent transportation 
systems supporting urban smart mobility, identifying 
research gaps and proposing future directions. Pronello, 
Veiga-Simao and Rappazzo [109] assessed the effects 
of Optimod’Lyon, a  real-time information navigator, on 
travel behavior in Lyon, France.

3.7.3 Vehicle routing problem

Chen et al. [142] proposed a heuristic repair method 
for the dial-a-ride problem. Lu and Yang [110] introduced 
the Iterative Logistics Solution Planner, a  hybrid 
approach for quickly finding and improving logistics 
solutions while considering real constraints. Reyes-
Rubiano et al. [111] conducted an analysis of a practical 
vehicle routing problem that incorporates driving-range 
limitations and uncertain, stochastic travel times. Yu 
and Lam [112] proposed an optimal route determination 
method for an AV logistic system in smart cities. Alvarez 
et al. [113] underscored the significance of factoring in 
congestion expenses when optimizing delivery routes. 
Perboli, Gobbato and Maggioni [114] tackled the multi-
path traveling salesman problem involving uncertain 
travel costs, specifically tailored for Smart Cities and 
City Logistics. Abbatecola et al. [115] introduced an 
urban decision support system geared towards the 
coordinated management of logistical services in smart 
cities, including tasks like postal delivery and waste 
collection, all within a  unified framework. Muelas, 
LaTorre and Pena [116] introduced a  distributed 
algorithm based on request partitioning and route 
combination.

3.7.4 City logistics

Kim, Moon and Jung [117] proposed a mixed integer 
programming model and a  block stacking heuristic for 
drone operation planning. Iranmanesh and Raad [118] 

analytics to enhance smart manufacturing services in 
commercial laundry. Hussein [89] discussed the recent 
advancements in IoT technologies and explored future 
applications and research challenges in the field. Aqib 
et al. [90] devised a comprehensive methodology for real-
time traffic prediction, harnessing the power of big data, 
deep learning, in-memory computing, and GPUs. Sarker 
et al. [91] conducted an exploration into the propensity 
to share travel-related information when using daily 
transit applications. Abbasi, Khan and Ul Haq [92] 
analyzed various conceptual modeling approaches for 
the IoT. Liao and Wang [93] scrutinized the design and 
utilization of blockchain technology in the context of 
Intercontinental Exchange logistics. Gohar, Muzammal 
and Rahman [94] put forth a conceptual architecture for 
big data analytics tailored to Intelligent Transportation 
Systems. Hopkins and Hawking [70] discussed the role 
of big data analytics and the IoT in improving driver 
safety and operational efficiency in logistics. Goudos 
et al. [95] introduced various IoT application domains, 
encompassing areas such as smart cities, transportation, 
logistics, and healthcare. Mehmood et al. [71] developed 
a  model for load and capacity sharing in smart cities 
to improve operational efficiency. Erkollar and Oberer 
[96] investigated the integration and utilization of 
FLEXTRANS4.0 applications in logistics and smart city 
initiatives within the European Union. Li, Cao and Yao 
[97] examined the smart city concept, its development, 
motivations, and goals in China.

3.7.2 Mobility

Adamczak et al. [98] explored eco-driving incentives 
for drivers in short-term rentals. Ceder [56] analyzed 
future urban transportation, highlighting the inefficiency 
of private cars and advocating for autonomous and electric 
vehicles in urban transportation systems. Perkumiene et 
al. [57] conducted an integrative review on the right to 
a  clean environment, emphasizing the importance of 
green logistics and sustainable tourism as solutions to 
climate change. Nagy and Csiszar [99] discussed the 
requirements and optimization needs for smart mobility. 
Del Vecchio et al. [100] demonstrated the utility of system 
dynamics in optimizing decision-making for people’s 
mobility. Shi et al. [101] proposed ParkCrowd, a crowd-
sensed parking system that provides reliable real-time 
parking information to drivers using logistic regression-
based evaluation. De Oliveira et al. [145] presented a low-
cost deployment proposal called URCa, which suggests 
sharing cars considering logistic aspects. Mazzarino 
and Rubini [102] evaluated the feasibility of a  mixed 
passenger and freight transport system in the Venice 
Lagoon, addressing issues of accessibility and social 
cohesion. Pereira et al. [63] discussed the dimensions 
of logistics and urban mobility in smart city contexts, 
noting an increase in related publications. Peprah, 
Amponsah and Oduro [103] assessed the smart mobility 
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integrated sensing system designed to automate the 
solid waste management process.

3.7.7 Supply chain management

Jiang et al. [129] scrutinized the factors 
contributing to the effectiveness of supply chain 
management systems, underscoring the pivotal role 
of urban intelligent transportation systems in their 
success, encompassing aspects like safety, accessibility, 
information management, and flexibility. Ogbuke et 
al. [140] conducted an extensive review of big data 
supply chain analytics, investigating its applications 
and the advantages it offers to organizations and society. 
Guerlain et al. [146] proposed the implementation 
of decision support systems to enhance construction 
logistics and supply chain management, utilizing 
evidence-based mechanisms. Tachizawa, Alvarez-Gil 
and Montes-Sancho [73] examined the influence of 
smart city initiatives and big data on supply chain 
management, with a  specific focus on elucidating the 
interconnections between smart cities, big data, and the 
characteristics of supply networks.

3.7.8 Smart city

Rana et al. [69] discerned the primary obstacles 
to smart city development by synthesizing findings 
from a  literature review and expert opinions. Mora 
et al. [67] introduced a  research methodology tailored 
for conducting multiple-case studies, offering guidance 
to cities on how to effectively approach smart city 
development. Buyukozkan and Mukul [137] tackled the 
evaluation of smart city logistics solutions as a  multi-
criteria decision-making problem, taking into account 
their diverse components. Paskannaya and Shaban [141] 
examined the characteristics of green logistics and the 
advantages of its implementation in urban development, 
drawing insights from successful Smart City projects in 
the USA and the EU.

3.7.9 Crowdsourcing

Feng et al. [30] investigated a novel problem involving 
crowdsource-enabled production and transportation 
scheduling. This problem was formulated as a  mixed-
integer linear program and was proven to exhibit 
strong nondeterministic polynomial time-hardness. 
Hoseinzadeh et al. [130] assessed the accuracy of Waze 
speed data specifically on surface streets, conducting 
a case study in Sevierville. Tu et al. [148] introduced an 
online crowdsourced delivery approach for on-demand 
food services, encompassing order collection, solution 
generation, and sequential delivery processes within 
a  dynamic optimization framework. Huang et al. [132] 

introduced a  heuristic flight path planning method for 
drone networks that includes both parcel delivery and 
data delivery. Wang et al. [119] developed innovative 
solutions to enhance last mile parcel delivery using 
crowd intelligence. De Carvalho, Kalid and Rodriguez 
[120] proposed a  model for evaluating city logistics 
performance. Ranieri et al. [28] conducted a  literature 
review on recent contributions to innovative strategies for 
last mile logistics. Demirtas, Tuzkaya and Tanyas [121] 
investigated the layout design of an urban distribution 
center, specifically a fruits and vegetable hall. Harrington 
et al. [12] introduced an innovative approach to the 
development and assessment of last-mile solutions, 
taking into account the social and economic viewpoints 
of critical stakeholders. Ahmad and Mehmood [122] 
conducted a  study on establishing a  success predictive 
model for enterprise systems benefits.

3.7.5 Freight transport

He and Haasis [123] formulated a  theoretical 
research framework for sustainable urban freight 
transport, encompassing considerations of future 
urban development, distribution innovations, and 
appropriate research methodologies. Comi, Schiraldi 
and Buttarazzi [124] introduced an architectural 
approach and methodology for the integration of delivery 
bay planning with transportation demand modeling 
through simulation. Cavone, Dotoli and Seatzu [125] 
conducted a  comprehensive survey of Petri net models 
in the context of freight logistics and transportation 
systems. Heddebaut and Di Ciommo [126] focused 
their research on assessing the impact of intermodal 
transport infrastructures, such as city-hubs, on social 
organization and the urban environment. Gatta, 
Marcucci and Le Pira [127] proposed an innovative 
decision-making approach for urban freight planning. 
Rodrigue, Dablanc and Giuliano [128] introduced the 
concept of the freight landscape, which pertains to the 
spatial distribution and intensity of freight activity 
within metropolitan areas. Juan et al. [72] identified 
and reviewed research challenges associated with the 
adoption of electric vehicles in logistics and transportation  
operations.

3.7.6 Waste management

Laurieri et al. [143] found that door-to-door collection 
of glass waste is inefficient, with bins often remaining 
partially filled and less frequently emptied. Bulatov 
et al. [133] developed an efficient logistics system 
for handling solid municipal waste. Wu et al. [134] 
developed a mathematical model for addressing the low-
carbon vehicle routing problem in the context of waste 
management systems, taking into account probabilistic 
constraints. Misra et al. [147] introduced a  pioneering 
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5 	 Conclusion

The aim of this article was to provide the systematic 
literature review and classification of the literature to 
provide comprehensive and more coherent view of smart 
city and urban logistics research trends and challenges. 
Numerous cities earn the “smart” designation when they 
possess key attributes such as widespread broadband 
access, a  knowledgeable workforce, and a  commitment 
to digital inclusion. One of the primary objectives 
of smart cities is to enhance the quality of services 
provided to their residents while concurrently reducing 
administrative expenditures through the application of 
technology. Because using the IoT, while very useful, 
leads to security issues in data management. Cities are 
the breeding ground for innovation and socio-economic 
progress, but their dynamic development is also 
changing continuity and sustainability. Sustainability 
of cities in terms of ecology, social dynamism and 
vulnerability of cities requires careful management and 
development of a strategy with a balanced future. There 
is a  risk of population explosions, but also extensive 
industrialization and urbanization. This article discussed 
some important aspects related to smart city, urban 
logistics and related scientific terms from transport 
sector. During the development of this article, it was felt 
that several key elements needed to be mentioned. The 
diversified approach of researchers to the issue of smart 
city and urban logistics, in summary, makes it possible 
to distinguish the mainstream and directions of further 
development of the concept of intelligent logistics. 
Urban development has exacerbated the challenges 
of urban logistics, especially in megacities around the 
world. Urban development trends, such as exogenous 
urban freight transport trends, have motivated logistics 
providers to seek endogenous solutions to meet these 
challenges.

Based on approaches to smart cities, a search of world 
literature in the field of smart city and urban logistics 
was examined. The quality of smart mobility should be 
interpreted at a  strategic level around the world. The 
smart city will have to use innovative approaches in all 
human areas in the future. The growth of e-commerce 
also caused by the growing sales of the online market, 
new information and communication technology and the 
paradigm of industry 4.0, which enable the acquisition 
of huge amounts of data generated from infrastructures, 
equipment, and vehicles, are factors that need to be 
managed in the city. One of the main goals of the smart 
city is to significantly reduce the externalities generated 
by shipment delivery activities. The commitment of 
all stakeholders and the application of the proposed 
solutions are essential to achieve sustainable logistics 
in urban areas. The future for smart city, urban logistics 
and transport sector is the benefits of logistics 4.0 
in terms of digitization; in a  very short time, the 
whole supply chain will be digitized and able to work 
intelligently on its own, and this will be possible further 

developed a research model grounded in the Push-Pull-
Mooring theory to elucidate the factors that influence 
the participative behavior of crowd workers.

3.7.10 Transport safety

Dominguez et al. [149] suggested utilizing machine 
learning models to enhance vehicle detection in smart 
crosswalks. Vilaca et al. [135] conducted an analysis of 
spatial and temporal patterns within urban areas and 
formulated a predictive model to assess the probability 
of accidents involving vulnerable road users. Dhakal et 
al. [150] investigated the behavior of cyclists riding in 
the wrong direction on one-way segments.

4 	 Discussion

In this article is presented a  comprehensive 
systematic literature review within the realm of 
emerging trends and challenges in smart city and urban 
logistics research. Smart cities represent an evolved 
stage of information city development, characterized 
by the extensive utilization of cutting-edge information 
technologies like the IoT, cloud computing, and mobile 
Internet access. Additionally, they incorporate tools 
and methodologies derived from social networks. 
The detailed content of the articles according to the 
identified thematic areas were technology, mobility, 
vehicle routing problem, city logistics, freight transport, 
waste management, supply chain management, smart 
city, crowdsourcing, and transport safety. These 
identified thematic areas also partially correspond 
to the smart city logistics framework developed by  
Pan et al. [29].

It should be noted that some limitations may appear 
in this article. Although every effort has been made 
to make the review comprehensive, some articles may 
not have been included in the review, not intentionally. 
Another limitation is that the authors used only articles 
from the internationally recognized Web of Science 
database. On the other hand, it can be noted that 
this approach is also standard for other authors, e.g. 
[151-152]. Another limitation may be the structure 
of the keywords and the composition of the search 
phrase. Keyword selection has been discussed among 
researchers, but it is possible that due to the structure 
of search phrases and the use of search operators, some 
relevant articles may have been omitted from the search. 
Finally, it should be noted that the basis of this article 
has lain in the review of available research articles 
from the period 2012-2022. The resulting findings and 
conclusions are relevant in December 2022. The authors 
of the article state that due to the rapid development 
in smart cities and urban logistics, it can be assumed 
that many new findings and technologies will emerge  
soon.
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research in this sector in the future.
This article also provides a  basis for follow-up 

research, which will yield new knowledge and skills that 
will contribute to the development of new technologies 
which will soon be implemented in everyday life. As the 
authors hope, they also contributing to making modern 
cities even more “smart”.
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