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Abstract: The increasing complexity in city logistics generates traffic, long waiting times, emissions and costs due to
the increasing number of home deliveries’ requests coming from e-commerce and digital market. Couriers often get
trapped in urban traffic, with a general decrease of service level and higher environmental burden. Last-mile
deliveries in urban areas represent a critical stage, due to the need for deliveries to many different destinations, some
of them difficult to reach due to limited traffic zones and other restrictions. One of the solutions proposed by the
literature is to assign last-mile delivery tasks to occasional couriers, who are willing to perform deliveries in exchange
for a small reward as part of an already planned route. This reduces the overall number of trips, as delivery becomes
part of an existing route. The recent literature addresses this issue using a variety of topics, e.g., crowdsourcing,
crowd logistics, crowdshipping and crowd economy, lacking a comprehensive approach. Through a bibliographic
investigation, this paper performs a literature review on the main crowd-based topics applied to city logistics and
identifies the corresponding definitions present in academic literature. By means of this review, this paper aims to
analyse similarities and differences of these topics, defining acceptable boundaries for each of them. The results
show appropriate definitions about considered topics and outline topic boundaries and their hierarchical relations.

Starting from this stage setting, the paper further outlines opportunities for researchers.
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1.Introduction

Urban environment is increasing in complexity. More and
more people are moving in big cities, which are
consequently increasingly crowded (Abujder Ochoa et al.,
2025; Nambiar et al., 2018). In recent years, conditions of
urban areas are becoming a central topic in public debate.
Urban congestion and pollutant emissions represent
closely related problems with moving people and shipping
goods in cities (Dong et al, 2019; Lu et al, 2021).
Moreover, the explosion of the e-commerce market and
the customer need to get the goods in short time ask for a
complete redesign of urban parcel delivery system
(Bortolini et al., 2024). The main term used in literature
about this context is city logistics. Its common definition
(Savelsnergh et al., 2016) is about finding effective and
efficient ways to transport goods in urban areas while
considering the negative effects on congestion, safety and
environment. More than half of the world’s population
lives in urban areas today, and recent estimates provided
by the World Bank show that nearly 70% of the wortld's
population will live in cities by 2050, while many
developed countries expect more than 9% compound
annual growth in their respective retail e-commerce
(Statista, 2023). Urban population growth and e-
commerce market development generate the need for a
concrete research effort, focused on improving city
logistics  (Savelsnergh et al, 2016). The correlation
between urbanisation and e-commerce growth has a
significant influence on road congestion. This congestion
causes delays in deliveries, as well as environmental

externalities, including higher greenhouse gas emissions
(Sardag et al., 2024). First and last-mile delivery activities
account for up to 30% of all carbon dioxide emissions in a
city (Davies, 2020). Last mile delivery represents the most
critical and least efficient element of the logistics supply
chain (Fessler et al., 2023) and constitutes over 40% of the
total supply chain costs (Zhu et al., 2023). In urban areas,
because of limited traffic zones, traffic and very narrow
roads, the situation could be even more critical. According
to 2030 ONU agenda (2015) and following Paris
Agreement about Net Zero target objectives (2015),
researchers are trying to provide solutions for reducing
complexity in city logistics. New trends are emerging in
this context, driven by technological progress: sharing
economy and crowdsourcing, which could play a key role
in facing the challenges of city logistics. Sharing economy
is defined by Munoz and Cohen (2016) as “a socio-
economic system enabling an intermediated set of
exchanges of goods and services between individuals and
organizations, which aim to increase efficiency and
optimization of sub-utilized resources in society”.
Crowdsourcing is accurately defined for the first time by
Howe (2006) as “the act of a company or institution
taking a function once performed by employees and
outsourcing it to an undefined (and generally large)
network of people in the form of an open call”. A system
belongs to both crowdsourcing and the sharing economy
when crowdsourcing tasks are performed alongside pre-
planned activities, leading to economic savings through
shared resources. With digitalization and adoption sensor-
equipped smartphones, many solutions based on crowd
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involvement are emerging. In city logistics, this
phenomenon, fosters crowdsourcing initiatives. (Bortolini
et al., 2022). For last-mile delivery initiatives, the literature
proposes to assign delivery tasks to occasional couriers,
who are willing to perform deliveries in exchange for a
small reward (Bortolini et al, 2022). Some solutions
consider the delivery as part of an already planned route
to which a specific deviation is added (Bortolini et al.,
2024). This solution is aligned with the triple bottom line
concept (Brundtland, 1987), creating value across three
dimensions: economic, by reducing routes and lowering
costs, environmental, by cutting emissions, and social, by
offering opportunities to students and the unemployed.
Literature addresses urban logistics through a wide variety
of topics, however, the main past reviews tend to focus on
a specific topic, lacking a comprehensive approach:
Savelsnergh et al. (20106) is limited to an overview of city
logistics; Mohri et al. (2023) deal with sustainability but
without a complete overview; Samad et al. (2023) instead
focus on identifying barriers and enabling factors.

Through a bibliographic investigation, this paper explores
the main crowd-based topics applied to city logistics and
identifies the corresponding definitions present in
academic literature.

This study aims to create a clear framework about existing
topics, highlining similarities, differences and boundaries,
reducing ambiguity and showing opportunities and
benefits of crowd involvement for researchers.

Starting from this background, this paper is built around
two research questions (RQ):

1. What topics characterise the outsourcing of
urban logistics services to the crowd?

2. What is the evolution over time of the use of
these topics?

The first RQ answers about the needs to set the stage and
clarifies about similarities and differences in existing topics
related to crowd involvement in city logistics. The second
RQ shows the evolution over time of these topics paving
the way for defining opportunities for researchers. The
remining sections of this paper are organized as follows:
Section 2 describes the method followed to perform the
literature review. Section 3 explains the results obtained by
a bibliometric analysis. Section 4 shows a comprehensive
framework about topics positioning and describes on
detail the literary definitions about considered topics.
Section 5 defines future opportunities for researchers.
Section 6 concludes the paper with final remarks.

2.Literature review

The overcrowding phenomenon is a problem that could
be transformed into opportunities for creating value in
city logistics, reducing traffic and emissions (Johnson and
Chaniotakis, 2021). Through bibliographic investigation,
based on a literature review, this paper analyses the crowd
involvement in city logistics, clarifying definitions and
boundaries about existing topics. A Scopus query is
defined for each topic to identify the presence of literature
in quantitative and temporal terms. Each query searches

for the topic presence in at least one of the following
paper sections: article title, abstract, or keyword, including
all types of publications. Papers are sorted by relevance.
The name of each query corresponds only to the name of
the topic, e.g., “TITLE-ABS-KEY (crowdsourcing)”.
These queries include a time horizon extending from 2005
to 2024. Each query seatches for appropriate definitions
about considered topics and helps to build a general
framework by outlining topic boundaries and their
hierarchical relations. The topics identification follows a
top-down approach, which starts with the definition of
crowdsourcing. It represents the most general and all-
encompassing topic, from which derive all other topics:
mobile crowdsourcing, crowdsensing, crowd logistics
(CL), crowdshipping (CS), crowd storage and crowd
economy. This review performs a bibliometric analysis,
describing quantitative and temporal data for each topic.

3.Results

In this section this work presents two different types of
bibliometric analysis outcomes:

e The number of documents found for each topic.
* The temporal evolution of research for each
topic.
3.1 Bibliometric analysis: a quantitative approach
This section aims to provide the quantitative results for
each topic analysed. Table 1 shows two columns about
quantitative results. The first column shows the total
number of papers for each topic. In the second column

the number of papers is limited to the last five years, from
2020 to 2024, to highlight recent research developments.

Table 1: number of documents for each topic

Topic Total % documents in
documents 2020-2024
Crowdsourcing 25020 10715 (43%)
Mobile crowdsourcing 669 267 (40%)
Crowdsensing 2916 1725 (59%)
Crowd logistics 73 53 (73%)
Crowdshipping 127 103 (81%)
Crowd storage 3 2 (67%)
Crowd economy 6 2 (33%)

Crowdsourcing is present in considerably more
documents than the other topics. Following the query
explained in the previous section, crowdsourcing appears
in 25020 papers and 43% of them is written in limited
period. As the level of topic specificity increases, there is
a clear decrease in the total number of documents. Topics
relatively close to crowdsourcing in terms of application
area are mobile crowdsourcing and crowdsensing.
Following the usual query, mobile crowdsourcing appears
in 669 papers and 40% of them is written from 2020 to
2024, while using the same rules, crowdsensing appears in
2916 documents and 59% of them are written in the
limited period. A common subtopic of crowdsourcing and
mobile crowdsourcing is crowd logistics. It represents an
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emerging solution to face city logistics’ challenges. Crowd
logistics instead appears in literature 73 times, of which
73% in the limited period. CL is connected to CS topic.
There is not a clear distinction between these two topics.
Crowdshipping is more studied than CL. In fact, CS
appears in literature 127 times and 81% of them within
the limited period. These data show an intensification of
the study on crowd logistics and CS in recent years. This
proves the novelty of these topics and the real interest of
researchers. Moreover, this work considers another
concept connected to crowd logistics, named crowd
storage, whose presence in literature is currently extremely
marginal: Scopus query found only three documents, of
which 67% in limited period. The review finally considers
crowd economy topic, whereby Scopus query found only
six documents, of which only 33% in limited period.

3.2 Bibliometric analysis: a temporal approach

This work explores the evolution of research in temporal
terms for each of the analysed topics. Figure 1 shows the
number of papers written for each topic per year
according to the Scopus query shown in the previous
section: the x-axis contains the years, and the y-axis
represents the number of published documents per year,
distributed in increments based on powers of ten,
reflecting a logarithmic distribution. The choice to use a
logarithmic distribution is for limiting the space on graph
occupied by crowdsourcing and giving more visibility to
evolution of crowd logistics and crowdshipping.

TOPIC CITED PER YEAR

]
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Figure 1: temporal evolution of topics research

Crowdsourcing emerged in literature in 1997, and its
research stream begins in a structured way from 2006. Its
number of publications grows exponentially until 2015,
continues to grow slightly until 2019 and then declines
slightly, although maintaining very high numbers. Mobile
crowdsourcing, since 2009, and crowdsensing, since 2011,
followed similar growth patterns, with crowdsensing
continuing to rise post-2019. The first literary appearances
of crowd logistics and crowdshipping are respectively
dated in 2015 for the first and in 2016 for the second. The
presence of these topics in literature grows gradually, with
significant acceleration in the last five years. Crowd

storage and crowd economy are only marginally present in
literature, so this work is unable to provide an analysis of
the time evolution in the study of these research topics.
To further clarify the situation, Figure 2 shows the time
evolution for CL and CS topics. In this case, the y-axis
values correspond to the number of publications per year
related to the topics analysed, according to Scopus query
described in the previous section.

EVOLUTION OF CROWD LOGISTICS AND
CROWDSHIPPING

M E e AR A B A A e
2015 2016 2017 2018 2019 2020 2021 2

I CROWD LOGISTICS  wmCROWDSHIFFING

Figure 2: CL and crowdshipping publications per year
4.A comprehensive framework

The research topics presented are connected to evolving
research streams, far from terminological maturity. For
this reason, this paper tries to define a comprehensive
framework representing the relations identified between
the topics considered, as shown in Figure 3 below.

Crowdsensing

Indirect Participatory

CROWD LOGISTICS

Crowd storage

— e

C CROWD ECONOMY )

Figure 3: a comprehensive framework for city logistics
starting from crowdsourcing perspective

The external frame presents the crowdsourcing, the most
general topic  described in this work. Mobile
crowdsourcing is at a lower level. In fact, this topic
remains on a generic domain but narrower area of
application, with a focus on utilization of mobile devices.
The boundary between crowdsourcing and mobile
crowdsourcing is small, as most areas of crowdsourcing
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application nowadays make use of mobile devices. For
this reason, the frame of mobile crowdsourcing is dashed.
Some exceptions may involve cases of crowdfunding
(Deng et al,, 2022), a financial innovation that provides
more opportunities for project fundraising project, or
crowd innovation (Mack and Landau, 2015), an approach
that aims to integrate outsiders into innovation activities.
Within mobile crowdsourcing’s frame, Figure 3 presents
two topics at the same level: crowd logistics and
crowdsensing. Both topics have a specific field of
application, crowdsensing on acquiring data and CL on
executing logistics tasks. Because of the different field of
application, topics are in separated area within the mobile
crowdsourcing frame. Crowdsensing, is shown in Figure 3
in two forms, participatory or indirect. The participatory
case requires the crowd to make an effort to perform the
required task, the indirect case allows the mobile device to
send data without any action on the part of its owner.
Crowd logistics can contain crowdsensing tasks to achieve
its goals such as real-time tracking or traffic monitoring,
but the final scope of these topics is different, so this
work locates CL and crowdsensing in separated frame. CL
is closely connected with another topic, crowdshipping.
There is no clear distinction between CL and CS in the
literature, but in recent paper CL is defined as a broader
concept. This work follows this recent trend and places
CS as a subtopic of CL and CS frame is dashed to
underline the similarity with the CL concept. Hence,
inside the crowd logistics frame there are two topics:
crowdshipping and crowd storage. Finally, this work,
places crowd economy outside crowdsourcing frame, at
the bottom of Figure 3. In fact, this work does not
consider crowd economy as a crowdsourcing subtopic.
Starting from this comprehensive framework, this work,
through the literature review presented in section two,
explains in detail the literary positioning about considered
topics.

4.1 Crowdsourcing

In recent years technological progress renewed the
approach towards collaborative activity (Estellés-Arolas
and Gonzalez-Ladron-de-Guevara, 2013), breaking down
geographic barriers and enabling global interactions.
Thanks to the development of information and
communication technologies platforms, people can
contribute developing new ideas and participating as
workers in  tasks outsourced by companies or
organizations. New ways of working emerged in this
scenario, which are incorporated by literature into the
term crowdsourcing (Howe, 20006; Estellés-Arolas and
Gonzalez-Ladron-de-Guevara, 2012; Hosseini et al.,
2014). Its first widely accepted literature definition dates
to 2006, when Howe defined crowdsourcing as reported
in the previous section. After few years Estellés-Arolas
and  Gonzalez-Ladron-de-Guevara  (2012)  defined
crowdsourcing as ‘“a #ype of participative online activity in which
an individual, an institution, a non-profit organization, or company
proposes to a  group of individuals of varying knowledge,
heterogeneity, and number, via a flexible open call, the voluntary
undertaking of a task. The undertaking of the task, of variable
complexity and modularity, and in which the crowd shonld
participate  bringing  their work, money, knowledge and/ or

experience, always entails mutual benefit. The user will receive the
satisfaction of a given type of need, be it economic, social recognition,
self-esteem, or the development of individual skills, while the
crowdsourcer will obtain and utilize to their advantage what the user
bas brought to the venture, whose form will depend on the type of
activity undertaken.”

Crowdsourcing is utilized in many fields of application,
but it has a common structure. Hence, to undetline the
structure of a crowdsourcing system Hosseini et al. (2014)
identified four pillars:

* The crowd: people who take part in a
crowdshipping activity.

*  Crowdsourcer: an entity searching for the power
and wisdom of crowd to assign a task.

*  Crowdsourcing task: the activity in which the
crowd is involved.

*  Crowdsourcing platform: the system within
which a crowdsourcing task is performed.

Crowdsourcing is a very broad concept with an enormous
and multidisciplinary field of application.

4.2 Mobile crowdsourcing and crowdsensing

Crowdsourcing transformed the collaborative approach,
allowing individuals to contribute tasks using a digital
platform. Because of technological development, mobile
devices are increasingly rich of embedded sensors and
have more and more powerful storage and sensing
capabilities. By means of this development, literature
introduced a more specific term, called mobile
crowdsourcing, which requires the use of smartphones or
other mobile devices to perform crowdsourcing tasks
(Chatzimilioudis et al., 2012). According to Wang et al.,
(2016) mobile crowdsourcing is used for real-time and
location-sensitive crowdsourced tasks.

It is composed of a cloud platform, some tasks’
requesters, and the crowd workers (Xiao et al., 2023),
which find nearby tasks, complete the tasks and earn
rewards. Mobile crowdsourcing represents an initial
narrowing of the set of crowdsourcing applications,
although it remains a very broad and general concept.
Literature (Wang et al., 2016) defined another topic,
crowdsensing, as an application of mobile crowdsourcing,.
It recruits crowd-workers to obtain data from their mobile
devices’ sensors (Bruns et al, 2023), such as GPS,
accelerometer, microphone, etc. Crowdsensing application
can be classified into two categories, personal and
community sensing (Wang et al, 2016). In personal
sensing tasks can be executed by a single individual.
Community sensing relates to the monitoring of large-
scale phenomena. Moreover, community sensing can be
divided into participatory and indirect. In the first case,
the user is directly involved in tasks, for example in the
case of image acquisition the user has to perform a
dedicated action. The indirect case occurs without any
effort by the crowd, for example in traffic monitoring.
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4.3 Crowd logistics

Narrowing the area of application further, literature
defined crowd logistics (Mehmann et al, 2015) as a
subtopic of mobile crowdsourcing, connected to city
logistics. Mobile crowdsourcing exploits the crowd by
means of mobile devices: this approach is very useful in
city logistics, where growing urban congestion and
overcrowding requite the creation of innovative solutions
to optimise deliveries. Sharing information on traffic,
vehicles and logistic needs makes city logistics more
efficient. In this context CL arises. Mehmann et. al.,
(2015) provide an appropriately definition of CL for the
first time. It originates from the term crowdsourcing
(Mehmann et al., 2015), and “designates the ontsourcing of
logistics service to a mass of actors, whereby the coordination is
supported by a technical infrastructure. The aim of CL. is to achieve
economic benefits for all the shareholders” (Mehmann et al.,
2015). Buldeo Rai et al., (2017) provide another definition
of CL, aiming to develop a suitable and comprehensive
definition, that captures current and future state of
practice. Following the new definition, “CL i an
information connectivity enabled marketplace concept that matches
supply and demand for logistics services with an undefined and
excternal crowd that has free capacity with regards to time and/or
space, participates on a voluntary basis and is compensated
accordingly”. Moreover Buldeo Rai et al. (2017) identify
seven crucial elements about CL, in an attempt to
compose a comprehensive definition: the technological
infrastructure, the free capacity, the crowd network, the
undefined character, the externality to the company, the
compensation and the voluntariness.

Crowd logistics represents a broad topic which aims to be
a possible answer to the challenges of city logistics. It
originates from crowdsourcing, uses a technological
infrastructure and may need to manage real-time and
location sensitive tasks.

4.4 Crowdshipping

A concept connected to city logistics and closely related to
crowd logistics is crowdshipping. Puorrahmani and Jaller
(2021) define crowdshipping as “zhe outsourcing of delivery
tasks to crowds of on-demand ordinary agents to finish the last mile
delivery and receive a small compensation fee in return”. This
definition represents the first clear definition of CS.
Although literature cited this topic for several years
together with or instead of the term CL, previous articles
did not define clearly CS but simply referred to definitions
of CL. Some authors (Buldeo Rai et al., 2017; Le et al,,
2019) consider those terms interchangeably. Moreover,
Pourrahmani and Jaller (2021), consider their definition of
CS as an update of previous definitions of CL, because
they consider the topics as synonyms. In recent years,
authors started to create a distinction between the terms.
Mohti et. al., (2023), Samad et al., (2023) and Ciobotaru
and Stanislav, (2021), consider crowd logistics as an
umbrella, representing a wide range of logistics services,
while crowdshipping is a more specific concept, that
focuses on the delivery of packages (Ciobotaru and
Stanislav, 2021) and on last mile delivery (Pourrahmani
and Jaller, 2021). Starting from these considerations and

according to previously presented definitions, this paper
considers crowdshipping as a subtopic of crowd logistics.

4.5 Crowd storage

Many authors recognize ways for moving goods from
point A to point B by crowd and talking about this topic
cite crowd logistics and crowdshipping. Few authors also
consider the possibility to ask crowd for renting property
resources such as basements, garages, rooms, etc. (Jeremic
and Andrejic, 2019). Stankovic et al. (2023) and Mohri et
al. (2023) consider crowd storage one of the categories of
CL services, which involves renting free space based on
an agreement between individuals, using specialized online
platforms. Crowd storage represents the most specific
topic addressed in this review. Starting from the
crowdsourcing, the following sequence described the
different topics with an increasingly specific scope. The
discussion now shifts to the crowd economy, a topic that
presents a potential field of application similar to the
crowdsourcing, but from a different perspective.

4.6 Crowd economy

The concept of crowd economy is only marginally
addressed by literature. Nekaj (2017) provides the only
definition found in literature. In his view crowd economy
is “a dynamic ecosystem of productive people who participate through
a platform with a purpose to achieve mutually beneficial goals”. In
contrast to previous topics, crowd economy is not a
subtopic of crowdsourcing, Crowd economy is
characterized by 5 fundamentals (Nekaj, 2017): people, to
emphasise the human-centric approach; purpose, to create
shared value and social responsibility forms; platform,
which enables human interaction through internet
connection; participation, emphasising value co-creation
and speeding up innovation; productivity, with the
creation of faster, cheaper and more efficient processes.

In recent years, the development of collaborative
approaches is driving a change that aims to join profit
with social initiatives. Crowdsourcing and crowd economy
look at the same phenomenon from two different
perspectives. Crowdsourcing represents the process by
which organizations outsource tasks. Crowd economy is
related to the mass participation of people in responding
to the outsourcing of tasks. This systematic view could
drive toward the direction to develop the topic of crowd
economy, identifying a crowd of practitioners willing to
participate in tasks execution calls, creating value for
society.

4.7 Topics hierarchical relations

Finally, the constructed framework  determines
appropriate relations between the topics presented.
Crowdsourcing constitutes the primaty domain, whereas
mobile crowdsourcing is its subtopic constrained by the
use of mobile devices. Crowd logistics is a crowdsourcing
business model based on the use of mobile devices and
crowdsensing. Crowdshipping represents its direct
application in on-demand deliveries, while crowd storage
applies crowd logistics to storage goods within private
properties. Crowd economy supports these models,
serving as an ecosystem of individuals ready to participate.
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5.0pportunities

Urban logistics presents critical factors such as traffic,
delivery time, and emissions. This paper aims to help
researchers to develop appropriate solution to improve
this critical situation. In particular, the framework
obtained enables a clearer understanding of research
topics and their hierarchical relations, offering a
conceptual foundation that supports the emergence of
novel research directions.

The definition of crowdshipping presented in previous
sections could be improved and enriched. In fact, it lacks
detail that could be very important in the creation of value
in city logistics: the constraint of making the delivery
within an existing route. Parcels delivery without
generating new trips favours the reduction of traffic,
urban congestion and emissions.

Morteover, the need to involve the crowd calls researchers
to identify an audience of practitioners willing to enter the
system. The resulting opportunity for crowd’s
practitioners is the presence of an easily accessible set of
job tasks, which tries through a form of reward to meet
users’ economic needs.

The results obtained from the framework can help
managers and practitioners to adopt a clear vocabulary,
facilitating interdisciplinary dialogue between academia
and industry. Furthermore, the results obtained enable the
awareness about these business models towards public
institutions, logistic companies and actors as occasional
drivers and final costumers.

Starting from this context, this work identifies the
following opportunities in the world of research:

*  Driving the study of CL and crowdshipping by
setting the critical factors of urban logistics as
constraints.

*  Studying enabling conditions to create a dynamic
ecosystem of productive people ready to enter
the system.

*  Build prototypes of a CL system to identify
strengths and weaknesses and help possible
stakeholders to create a real large-scale
implementation.

6.Conclusion

City logistics is becoming increasingly complex. The
spread of e-commerce market produced a high number of
deliveries with an impact on traffic, urban congestion and
emissions. One of the solutions proposed is to outsource
logistics tasks to a generic urban crowd. The paper
analysed all crowd-based topics connected to city logistics
and, starting from crowdsourcing, defined mobile
crowdsourcing, crowdsensing, crowd logistics,
crowdshipping, crowd storage and crowd economy. It also
builds a framework to highlight and clarify the relations
between the topics considered. All topics analysed in this
paper can be considered crowdsourcing subtopics, except
for the crowd economy. Crowd economy aims to include
the application fields of crowdsourcing from the

perspective of economic value creation by the crowd. The
construction of this ecosystem is an enabling condition
for the large-scale development of crowd-based city
logistics, as the success of the model depends exclusively
on the participation of people in the execution of tasks.

Overall, the crowd-based application aiming to address
the challenges of city logistics is crowd logistics. This
paper starts from the broader concept of crowdsourcing
and explores related crowd-based topics, analyzing their
similarities, differences, and boundaries. It also highlights
future opportunities for researchers, such as incorporating
environmental constraints as enabling factors, identifying
ways to build an ecosystem of willing participants, and
developing prototypes of CL systems.

Next steps foresee an extension of the number of papers
considered, performing further analysis by delving into
more specific research streams.
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