Pre prints.org

Article Not peer-reviewed version

Urban Logistics as a Service
(ULaaS) Platform: Proposing a
Sustainable Digital Business
Model for Logistic Services

Reinaldo Fioravanti, Orlando Fontes Lima Jr : , Giset Natalia Montoya Moreno , Janaina Antonino Pinto

Posted Date: 17 November 2023
doi: 10.20944/preprints202311.1156.v1

Keywords: Sharing Economy; Collaborative Digital Platform; Digital Business Model; Urban Logistics

E E Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
= available and citable. Preprints posted at Preprints.org appear in Web of
El':ﬂr Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/3261985
https://sciprofiles.com/profile/502060
https://sciprofiles.com/profile/1651402

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 November 2023 doi:10.20944/preprints202311.1156.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Urban Logistics as a Service (ULaaS) Platform:
Proposing a Sustainable Digital Business Model for
Logistic Services

Reinaldo Fioravanti !, Orlando Fontes Lima Jr 2*, Giset Natalia Montoya Moreno > and Janaina
Antonino Pinto

! Inter-American Development Bank 1; reinaldof@iadb.org

2 School of Civil Engineering, Architecture and Urban Design, State Campinas University, Campinas, Brazil;
oflimaj.fec@gmail.com

* Correspondence: oflimaj.fec@gmail.com.

Abstract: The increase in online orders following the COVID-19 pandemic has heightened consumer
expectations regarding prompt deliveries. However, this phenomenon has subsequently triggered a
substantial increase in the number of vehicles navigating through urban areas, highly affecting the overall
quality of life within cities. Capitalizing on the complexities posed by urban logistics, this paper proposes an
innovative digital business model for logistics services. In this context, we introduce “Urban Logistics as a
Service (ULaaS), platform”, a concept rooted in the principals of circular economy and harnessed through the
application of the Canvas methodology. The conceptual framework outlines the ULaaS ecosystem and explores
potential user-functionality combinations. The proposed platform serves as both an on-demand service
provider and a control hub for stakeholders such as traffic authorities, policymakers, logistics providers,
carriers, and shippers. This platform streamlines citywide logistics to enhance movement efficiency, ease
congestion, and reduce emissions. The ULaaS concept was validated through analysis of data collected from
interviews in the unique social context of Campinas City, Brazil. The key value-generating modules within the
ULaaS ecosystem include parking reservations, shared warehousing, e-commerce deliveries, and
comprehensive logistics solutions. However, implementing Urban Logistics as a Service has challenges. These
include defining public and private sector roles, creating effective pricing models, and fairly distributing
responsibilities among service providers. The paper also elucidates various monetization models and required
investments, crucial for fostering potential private sector involvement.

Keywords: sharing economy; collaborative digital platform; digital business model; urban logistics

1. Introduction

The increase in online orders due to COVID-19 pandemic has raised consumer expectations for
fast deliveries, which has led to more vehicles in urban areas, deteriorating city-life. Pre-pandemic
data shows that local goods transport modes (trucks) make up to 25% of city traffic, using 40% of
road space, and generating 40% of transportation-related emissions [1-3]. Projections from [4] suggest
a potential 30% increase in last-mile urban deliveries in the top 100 global cities by 2030, potentially
resulting in 25 million tons of CO2 emissions annually by the same year. In response, the concept of
City or Urban Logistics was developed to mitigate environmental impact and enhance urban goods
flow [5-7].

Urban Logistics faces challenges, such as inventory management, e-commerce, food safety, and
waste handling. These challenges can be addressed through technology integration, like the Internet
of Things (IoT) [8-12], blockchain implementation [13], cloud applications [14], and data science
utilization [15], among others.

In this context, this paper introduces an innovative digital business concept: Urban Logistics as
a Service (ULaaS), an extension of the Mobility as a Service (MaaS) concept for urban logistics [16-
19]. MaaS integrates various mobility services, public and private, into a single application for on-
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demand multimodal mobility. While MaaS has benefits like reduced congestion and emissions, it also
raises concerns about privacy, data ownership, and governance. Remote route control by mobility
platforms is a valuable resource, but legal gaps and conflicting interests remain.

The foundational MaaS principles inform the ULaaS system architecture through a
marketplace—a global mobility services hub for cargo transport, accessible to companies, public
administrations, and end-users. Using an affinity diagram, business model components are
categorized into strategic choices, value creation, value capture, and the value network based on [20].
This study proposes a value proposition for ULaaS: integrating diverse logistics services and assets
into an on-demand platform. ULaaS consolidates Urban Logistics services in a marketplace while
functioning as a control tower for stakeholders, optimizing logistics movements, and curbing
congestion and emissions.

ULaaS serves as an innovation and digital technology marketplace, using cellphone and GPS
tracking for improved visibility and better order planning. It offers additional benefits like: e
efficiently addressing congestion and pollution with decision-support tools for urban areas.
streamlining loading and unloading with consolidation centers and parcel lockers; ¢ supporting
shared economy principles, for drivers and users; ® implementing reservation systems for improved
urban logistics; ® enabling shared vehicles and warehouse space for cost savings and ® enhancing
security via public entity management.

This work's contribution lies in its conceptual proposal for a digital platform, literature review,
data collection and analysis methodology, business model discussion, and a preliminary concept for
a Minimum Viable Product (MVP). Additionally, the paper explores modules like "Parking Space
Reservation," "Warehousing Spaces,” "E-commerce," and "Logistics Services." It serves as an
informational resource for stakeholders within the urban logistics ecosystem, including potential
private operators and legislators aiming to enhance governance.

2. Literature Review

The emergence of service-oriented architectures and proliferation of the cloud computing has
given rise to various models, including Infrastructure as a Service (IaaS), Platform as a Service (PaaS),
and Software as a Service (SaaS). These models provide a solid foundation for developing
decentralized, interoperable IT services for logistics [21]. This evolution aligns with platforms based
on the concept of Logistics as a Service (LaaS), aimed at supporting tasks across supply chain design,
planning, and operations. Diverse architectural approaches for this concept have been presented by
various authors [22].

In urban transportation, digital platforms have mainly focused on passenger mobility via modes
like cars, metro, trains, trams, bicycles, and public transport. Mobility-as-a-Service (MaaS) the digital
platforms for passenger mobility is a prime example, acting as an integrated system for smart
distribution and management of user-centric mobility. MaaS consolidates offerings from diverse
mobility service providers through a digital interface, enabling users seamlessly plan and pay for
mobility options [23]. Successful examples include apps like Whim by MaaS Global in Helsinki,
UbiGo in Gothenburg, Qixxit by Deutsche Bahn in Germany, Moovel by Daimler in Germany, and
Beeline by Singapore’s Infocomm Development Authority, among others (SMILE app, Bridj,
Communato/Bixi).

In a related context, Collaborative as a Service (CaaS) emerges as a concept that incolves
operators more comprehensively. CaaS leverages commercial interests to provide integrated
commecially public transport solutions that appeal to consumers [24].

While Europe and United States have seen pilot projects in Europe and the United States
integrating certain ULaaS concepts, these efforts are not fully comprehensive. Examples include
Urban Logistics as an on-Demand Service (ULaaDS) [25], the Alliance for Logistics Innovation
through Collaboration in Europe (ALICE) [26], Last Mile Delivery and Logistics Orchestration
Platform for the Enterprise - UrbanTZ [27], Airmee [28], PTV Software [29], and Lead Project [30].
The aim pertaining to the ULaaS model involves conducting scientific research into literature best
practices, as detailed in Table 1. A more in-depth literature review is available in article 41.
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Table 1. Best Practices in “XaaS”.

Name Definition Scope

ALICE is a European Technology Platform (ETP)

ALICE (Alliance for Logistics  established to formulate strategies for research,
Innovation through innovation, and market implementation of Europe

Collaboration in Europe) logistics and supply chain management
innovations in Europe.

ULaaDS is an innovative framework designed to

support urban logistics planning by aligning the

needs of industry, market, and government

through a collaborative process involving

multiple stakeholders. Europe

ULaaDS (Urban Logistics as an
on-Demand Service)

The Smart City Logistics platform serves as a decision
support tool for urban logistics in European cities. It
provides decision-makers with a comprehensive range
of information to aid in the development of plans for
urban freight transportation. Europe
This Collaborative Freight Platform aims to enhance
logistics performance within the Durres-Tirana
Corridor through a pilot project focused on

LIST - Smart City Logistics
Platform

Pilot for a Collaborative Freight
Platform in the Durres-Tirana

Corridor (Albania) collaboration. Europe
UrbanTZ is a SaaS-based logistics management
UrbanTZ pla‘.cforr.n that offers optimizat[ion soluti(.)ns for urt.)an
deliveries. It operates in multiple countries, including
Belgium, across 15 European nations. Europe
. Airmee is a platform specializing in last-mile delivery Europe .(Bel'glum)
Airmee . e . . operating in 15
services within Europe, particularly in Sweden. .
countries
PTV provides a SaaS logistics solution for planning,
PTV routing, and navigation of fleets in urban areas. It
operates in Germany and the USA. Europe (Sweden)
The LEAD Project aims to create Digital Twins of
urban logistics networks in six European cities,
Lead Project facilitating experimentation and decision-making for
on-demand logistics operations within a public-private
urban context. Germany and USA
Europe

Furthermore, another crucial foundation for shaping ULaaS is the conceptual business model.
This model goes beyond defining the creation of the Minimum Viable Product (MVP); it also outlines
the market offering, user engagement strategy, and transactional dynamics within the marketplace.

Scholars like [31], approach the business model from three distinct perspectives: a) as inherent
attributes of real companies, b) as cognitive frameworks, and c) as formal, conceptual frameworks.
The last perspective involves simplifying and focusing on essential components for better
manageability, understanding, prediction, measurement, and communication. As articulated by [32],
this process translates strategic issues into a tangible conceptual model, elucidating strategic
positioning and goals transparently.

On the other hand, [33] defines the business model through three key elements: the value
network and the product or service's offering, which create value; value capture, which involves how
the product is presented to customers; and situating the endeavor within a broader socio-economic
framework.

However, [34] takes a simpler approach, defining the business model as a systematic framework
guiding the business within its social, economic, and environmental context. This integration of
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components ensures organizational success and clarifies objectives, current and future goals, and
strategic approaches.

From a sustainability perspective, the business model's logic underscores an organization's
value creation, impact, and potentials. It can also be seen as the strategic and cooperative core of an
organization. The Sustainable Business Model (BMI£S), as presented by [35], thrives on a reinforcing
cycle that generates value for customers, the company, and the environment. By fostering value for
multiple stakeholders and the natural environment, the BMfS acts as a strategic and cooperative
foundation.

Incorporating sustainability, a business model, as suggested by [36], serves to describe, analyze,
manage, and communicate based on the sustainable value proposition for all stakeholders. It
encapsulates how this value is created and delivered, while also highlighting how the economy
captures value while preserving or regenerating natural, social, and economic capital beyond
organizational boundaries.

2. Methodological Approach

The research methodology entailed a comprehensive literature review focusing on the
conceptual business model perspective of ULaaS and other innovative transport concepts, such as
Mobility-as-a-Service (Maa$S). This review was then enhanced with qualitative data gathered from
stakeholders in Campinas through structured surveys and interviews.

The initial steps comprised problem identification, followed by an extensive literature review
covering the concepts of logistics, shared mobility, emerging technologies, the business perspective
of ULaaS, and innovative transport paradigms. This literature review was complemented by insights
from surveys, interviews, and the conceptual paper [41].

In addition to this review, qualitative data were collected through surveys and interviews with
stakeholders in Campinas, Brazil, building upon the foundation of work 22. Campinas, situated in
the central-eastern portion of the Sao Paulo State, holds strategic significance due to its location as a
logistical hub and its proximity to key transport nodes, including the Port of Santos (172 km) and
Campinas International Airport, the second-largest international airport in Brazil.

The interview process was carefully planned within a clear framework and social context. A
clear distinction was made between the interviewer, responsible for conducting the interview, and
the interviewee, the source of information. The interviewers were trained professionals following
specific instructions. It is worth mentioning Notably, the information collection instrument included
both open-ended and closed-ended questions.

Data collection was conducted using a questionnaire-style survey facilitated by the "Google
Forms" software. The target groups were divided into two stakeholder categories: the shipper sector
and the transport sector. This division guided the design of the interview blocks, each tailored to
gather specific information within the respective sector.

For the shipper sector, there were four blocks, each with distinct objectives: company processes
(block 1), infrastructure status (block 2), opinions on regulations and public initiatives (block 3), and
perspectives on innovation and technology (block 4). Similarly, the transport sector was explored
through six data blocks: company processes (block 1), regulatory opinions (block 2), asset and
information sharing (block 3), infrastructure status (block 4), governance preferences (block 5), and
innovation and technology perspectives (block 6).

In total, 179 stakeholders took part in the interviews with 128 participating in person and 51
remotely. These stakeholders represented the transport, wholesaler, and retailer sectors. Insights
from these interactions highlighted key priorities, including loading/unloading protocols, carrier
coordination, operation challenges related to drop-offs, shared truck or warehouse usage, public
sector involvement, freemium business models, and avenues for additional services on the platform
[41].

Additionally, were identified barriers to ULaaS implementation in the study area, covering
aspects of infrastructure, regulation, society, politics, and technology.
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To conclude, our data analysis enabled us to (i) outline main ULaaS stakeholders and their roles
using a business ecosystem approach, (ii) map distinctive attributes and challenges across different
domains through an innovation systems approach, and (iii) develop a prototype/MVP business
model for ULaa$, as detailed in [22, 41]. The subsequent step involved defining the ULaaS business
ecosystem and potential user-functionality combinations. Ultimately, we presented the proposed
ULaaS business model using the Conceptual Canvas Methodology.

3. Model Proposal

The Urban Logistics as a Service (ULaaS) platform concept proposes a groundbreaking shift in
logistics services. This innovative approach combines urban logistics with digital technology, paving
the path for a more sustainable and efficient business model.

The ULaaS platform aims to streamline complex urban logistics processes by integrating them
into a unified digital ecosystem. In doing so, it tackles the issues posed by traditional logistics
systems, including congestion, pollution, and inefficient resource usage. The platform envisions a
future where logistics services are optimized for both economic viability and environmental and
social well-being.

The ULaaS platform uses advanced technologies like real-time data analytics, machine learning,
and predictive modeling, for a flexible and adaptive solution. It enables precise demand prediction,
efficient route planning, and effective resource allocation. This streamlines urban logistics operations,
cutting down on unnecessary resource usage and lowering the overall carbon footprint.

Furthermore, the ULaaS platform fosters collaboration among stakeholders, including retailers,
transportation providers, and local authorities. Open communication and shared data lead to a
synchronized urban logistics network, minimizing redundancy, optimizing resources, and creating
more sustainable cities.

From a business perspective, the ULaaS model generates new revenue streams. Through
subscription-based services, pay-per-use options, or data monetization, the platform establishes a
self-sustaining ecosystem that benefits all participants. Also, smart tech integration allows real-time
monitoring and customer engagement, enhancing the user experience and customer satisfaction and
retention.

The Urban Logistics as a Service (ULaaS) platform marks a significant step towards sustainable
urban logistics. Merging logistics with digital innovation, it offers an efficient, eco-friendly, and
economically viable model. By prioritizing collaboration, advanced technology utilization, and
diversified revenue strategies, the ULaa$S platform sets the stage for a greener and more connected
future in logistics.

3.1. The Business Ecosystem of ULaaS

The business ecosystem of ULaaS (Figure 1) encompasses a variety of key actors, each playing a
distinct role within the framework. These actors include Shippers, End Consumers, Retailers,
External Platforms, Independent Truckers, Carriers, Local Government Research Centers, Bank
Developers, and various other contributors.
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Extended enterprise

Stakeholder
involved

External Platforms

Shipper
Independent Truckdriver | Payment Solution

Regulators and
Policy Markers

ULaa$

Operator

End Consumers

ICT Infrastructure

Research Institute
and Dev. Bank

Retailers

Non-conventional C Insurance Companies

/ Carriers

Figure 1. Business Model Ecosystem.

The ULaaS business ecosystem encompasses three essentials’ dimensions: the involved
Stakeholders, the extended Enterprise, and the Business Ecosystem. Stakeholder engagement creates
a dynamic context for interactions within the ULaaS framework. This facet was meticulously
designed to align with the strategic vision of the team. At the core of this concept lies the
comprehensive and systematic study of its mechanics to identify which tasks or actions deliver
tangible value.

The extended enterprise within ULaaS involves two main groups: solution providers
contributing to the ecosystem and users who rely on these solutions. This connection also extends to
external platforms, enabling seamless communication between ULaaS and external systems. This
communication involves various actions, including adding, editing, deleting, activating, and
deactivating internet services. The Information and Communication Technology - ICT infrastructure
plays a vital role in authorizing information compilation, processing, storage, and transmission.
Meanwhile, payment solutions integrate an electronic payment system to ensure a smooth
transactional process.

Business ecosystem is the intricate network of dynamic entities collaborating to generate and
exchange sustainable value. Bank developers play a pivotal role by financing infrastructure projects,
spearheading market development, and furnishing liquidity to mitigate risks that other market
players might shy away from. Ultimately, the ULaaS Operator assumes the overarching
responsibility of managing the entire platform, which can either be public or private. This operator
serves as the nexus connecting the aforementioned dimensions.

To further illustrate the dynamics, the subsequent use cases delineate potential user-
functionality combinations rooted in a meticulous analysis of the core business (Figure 2).
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Figure 2. Different type of users and functionalities in ULaaS.

To ensure the optimal development of ULaaS, the involvement of diverse stakeholders is
essential. This ecosystem typically involves users, transport operators, regulatory authorities, data
integrators and analysts, technology, and platform providers, and the ULaaS broker/aggregator.
Additionally, non-freight service providers can be incorporated into the ecosystem.

The ULaaS platform serves a diverse range of users, each with distinct roles:

e  Truck Drivers: This category includes independent drivers, drivers employed by transportation
companies (fleet employees), or shippers (own fleet). They have the flexibility to utilize the
platform's full array of functionalities or select specific ones.

e  Carriers: Small carriers who use urban vehicles or their own cars for cargo pick-up and delivery
within urban areas or suburbs. These carriers own their vehicles and often collaborate with
transportation network companies.

e  Non-Conventional Carriers: Independent carriers who use motorcycles, bicycles, or other non-
motorized modes of transportation.

e  Shippers: Manufacturers who transport final products to retailers, distributors who ship
products to retailers or end customers, and retailers who deliver products to end users.

e  Service Providers: Small businesses situated in urban locales who receive cargo from
distributors, other retailers, or manufacturers.

The concept of ULaaS encompasses multiple dimensions, allowing customization based on
specific city or area needs. These dimensions include:

1. Primary Objectives of the Urban Logistics System: Prioritizing goals like congestion reduction
and improved safety.

Stakeholders’ Engagement: Identifying the relevant stakeholders.
3. Processes Management: Defining the processes that require management.

Technology Implementation: Determining the suitable technology for adoption.

3.2. The Business Model of ULaaS

The ULaaS business model is influenced by the sharing economy paradigm. In this context, a
platform acts as a bridge between supply and demand, enabling’ the sharing of assets and services
within a networked structure. To craft this model, the Value Map [37] and the Canvas Methodology
[38] were utilized. By aligning critical success factors and conceptualizing a proposition that fulfills
these criteria (Figure 3), the business model is formulated.
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The validation of this business model relies on deploying a Minimum Viable Product (MVP).
This MVP operates based on a set of guiding principles, that consider into a range of services that
deliver value to stakeholders.

Typical Urban Logistic

Typical Urban Logistic

I P Sol ‘ l Unique Value Prop. ‘ Unfair Advantage Customer Segments |
+ Loading and + Online platform to + One stop shop for urban | | + Supported by + Shippers
unloading space. control and give logistics info, services Government « Carriers
+ Pollution. visibility of + Retailers
+ Congestion Ioadlgnloafdm.g Space. + Control tower for city + Independent truckers
« Part on street. : Shann%o pn"v/itlel d management + Honest Broker « Service providers
« Pedestrian :ﬁ:z: K0P O INOS ) (lockers, UDC)
. [\terferenc:. = « Sharing of personal . Er?d to End solution for « Government
arge truck on traffic. vehicles/space shippers, carriers,
* And others « And others receivers
Existing Alternatives Key Metrics High-Level Concept Channels Early Adopters
+ Blue Zone Parking + % space used by trucks || + Urban Logistic as a + City Administrators + City Administrators
+ #irregular parking Service (ULaaS) « City web portal + Independent truckers
+ Private unload/loadareas | | + Emissions generated + Cell Phone APP + Carriers
+ Volume of shared space
Existing Alternatives Revenue Streams
+ Software Development + City Subsidies
+ Software and Hardware Maintenance + Sponsorship/merchandise
+ User Support + Transaction fees
+ Data Analysis/Reporting + Subscription

Figure 3. Proposed Canvas for the Business Model of ULaaS based in article 41.

The Business Model was developed by experts in transport and logistics. This qualitative
approach incorporates personal judgment, drawing insights from the details shared in article 43.

The ULaa$S Business Model encompasses various dimensions and is adaptable to specific city or
regional needs. These dimensions include:

Identifying challenges from interviewees input.
Proposing solutions like online platforms for user visibility.
Creating a unique value proposition.

1

5

6

7. Building competitive advantages.
8.  Engaging relevant stakeholders.
9

Analyzing existing transport alternatives.

10. Defining key process metrics.

11. Exploring concepts linked with ULaaS.
12. Identifying dissemination channels.
13. Handling administrative processes

14. Applying suitable technology.

15. Outlining revenue streams.

These aspects are strategically aligned with policies, regulations, and the broader system
framework, particularly within last-mile logistics. The ULaaS model primarily tackles last-mile
challenges, involving tasks like integrating urban logistics players (shippers, carriers, retailers), real-
time delivery coordination, Data science and Al driven decision-making, and fostering public-private
partnerships to shape policies and regulations.

The ULaaS platform introduces non-motorized transport into the on-demand services spectrum,
making use of public infrastructure and leveraging the collaborative economy. This move
significantly curbs the city's carbon emissions associated to logistics.

Vital success factors for the ULaaS model include defining extent of public and private sector
participation, formulated an effective pricing strategy and ensuring fair allocation among service
providers.

Regarding public-private participation, potential models are detailed in Table 2
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Table 2. Public and Private Participation Models in ULaaS (Adapted from 39).

Layer Fully Public Fully Private Blend

Shareable resources Private

Device e Application
Developer
Trust Public
Data Public

Operation

Private

Deployment Public

Planning Private

The model confronts two primary challenges: monetization and determining the extent of
public-private involvement.

In the fully public model, public participation encompasses all aspects except shareable
resources, which remain private. This approach offers complete control over planning,
implementation, and operations, enhancing credibility with the public. However, it requires
maintaining competitiveness and financial independence from public funding. Conversely, the fully
private model assigns all operations to the private sector, with the public sector handling ULaaS
parameter planning. The third option, a blended model, involves public planning and
implementation, while the private sector manages all the platform layers.

Choosing the optimal solution depends on the unique ULaaS context. It is crucial to evaluate
process governance, alignment between public and private stakeholders [40], risk assessment
(covering technical, market, and institutional risks), and clarifying responsibilities. These aspects also
involve business risks.

Regarding investment sources for ULaaS implementation, several factors deserve consideration,
including capital infusion, financing options, and reinvestment of returns. Governments can
introduce mechanisms like non-refundable investments, subsidized financing, and tax exemptions to
support the project's financial break-even point, particularly during early stages and startup phase.

An essential aspect of achieving business success is establishing a pricing model and
monetization strategy for services offered through the ULaaS platform. Viable options encompass
sharing-based models [42]:

Membership-based Self-Service: These targets recurring customers who frequently access
products or services. It enables customers to benefit without owning the underlying assets held by
the subscription-based company. (e.g., Air Freight Shippers, Ocean Freight Shippers, Rail Freight
Shippers, Ground Freight Shippers)

Peer-to-Peer (P2P) Service: Involves a decentralized network of individuals utilizing common
communication protocol with aligned computer equipment. (e.g., Service providers)

Non-Membership Self-Service: This category encompasses enterprises such as truck or van
rentals and pooling, which operate independently of membership requirements. (e.g., Freight hauler,
dry van hauler, flatbed driver, local truck driver, refrigerated driver, Over-the-road truck driver)

For-Hire Service Models: This category involves the integration of vehicles and assets with
pricing mechanisms that dynamically adjust based on meter readings or similar technology. (e.g.,
shared storage area)

These models provide strategies for structuring pricing effectively and leveraging the potential
of the ULaaS platform.

4. Model Field Validation

4.1. Survey Design
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The data collection process details are outlined in [22]. The city of Campinas was selected for
validating the business model. In 2019, as per IBGE statistics, Campinas housed 46,979 companies.
This companies were categorized into wholesale (13.3%), retail (78.8%), transport (4.2%), logistics
(3.2%), and fast delivery services (0.5%), making a total of 21,288 companies, as depicted in Figure 4.

® Wholosale

¥ Retail

= Transport
Logistics

™ Fast delivery service

Sectors Numbev.o'
Companies
Wholosale 2832
Retail 16781
Transport 899
Logistics 674
Fast delivery
service 102

Figure 4. Wholesale, retail, transport, and logistical services by IBGE (2019).

4.2. Analysis of Shipper and Transport Sectors

The comprehensive report [22] was compiled using primary sources like database along with
interviews and surveys conducted in Campinas, Brazil. The research engaged 179 stakeholders,
comprising 128 in-person interviews and 51 remote interviews from diverse sectors such as transport,
wholesale, and retail. The analysis focused on the most relevant responses across all subjects.

4.2.1. Analysis of Shipper

This segment encapsulates the interviews conducted with shippers (Figure 5).

Question 1: Does your company hire Question 8: What do you think about the possibility of your
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Figure 5. Interviews conducted with shippers.
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In Block 1, covering questions 1 to 4, discussions revealed that 66% of the surveyed businesses
favored aggregate transportation. Trucks were the top choice for 30% of respondents for large
deliveries outside the city center, while motorcycles were favored for 23% of respondents for specific
deliveries within the city center.

In Block 2, focused on product collection from established points or warehouses, it was found
that while this approach might save time and improve deliveries, it wasn’t ideal. Factors like client
preferences, product quality assessment, safety, and added costs hindered its viability.

Block 3 highlighted public initiatives emphasizing the need for reassess regulation, access, trust,
and logistics. While 23% respondents wouldn't adopt the platform due to these concerns, 43 were
open to engaging with a privately operated platform.

Block 4 revolved around opinions on technology and innovation. Around 76.40% suggested
developing a mobile application for both clients and company desktops, accommodating various
user preferences and enhancing interaction.

4.2.2. Analysis of the Transport Sector

This section presents a summary of interviews conducted within the transport sector (Figure 6).

Question 2: Do you hire Question 3: What type of vehicle|Question 17: Would you have any | Question 20: What is your opinion
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Figure 6. Interviews conducted within the transport sector.

Starting with Block 1, which covers industry insights, a crucial aspect of the logistics sector is its
vehicle fleet. This fleet consists of the vehicles owned by the logistics companies, enabling the
execution of their operational functions. Notably, 28% of companies do not employ
aggregate/autonomous transport, while 72% opt for outsourced transport. Interestingly, even
companies with their own fleets occasionally resort to outsourcing services. The predominant vehicle
preference among surveyed carriers is the Urban Cargo Vehicle, representing 52.9% of respondents.
Carriers confronted challenges in fulfilling last-mile deliveries, with the main obstacle arising from a
lack of available unloading space. Additionally, extended waiting times for unloading and urban
traffic pose significant challenges. The study also underscores critical issues such as the elevated fuel
costs, prolonged stays, and security concerns within certain urban sectors.

Block 2, focusing on legislative frameworks and public sector initiatives, with the cargo
resolution being a standout. This resolution aims to regulate vehicle movement, enhance traffic
conditions within the city, and mitigate conflicts arising from space allocation among cars, trucks,
and public vehicles. Moreover, it strives to minimize urban pollution and noise, thereby improving
residents' quality of life. Impressively, 60% of interviewed carriers have adapted to these resolutions
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without compromising their delivery operations, while 40% reported some impact on their deliveries
due to these regulations.

Block 3, focuses on shared transport and supply chain networks like logistics clusters,
highlighting their substantial time and cost advantages. Bundling, specifically, is a cost-effective
strategy for small shipments, providing access to affordable and reliable logistics services while
ensuring punctual deliveries. Intriguingly, 39% of surveyed companies express willingness to share
data about available truck or warehouse spaces on a public platform for commercial purposes.

In Block 4, addresses a key challenge in the transport and logistics sector: packaging, loading,
and unloading processes. The limited space in urban centers and the high volume of users lead to
conflicts among stakeholders. Significantly, 76% of companies advocate for exclusive loading and
unloading zones within urban centers, with 17.64% considering the idea favorable, and 5.8% finding
it acceptable.

Furthermore, when considering the concept of product collection or delivery at designated
points, 68.8% of companies find the establishment of Drop-off / Pick-up Points in commercial venues
such as supermarkets, convenience stores, and shopping centers as highly beneficial. Meanwhile,
25% view the idea favorably, and 6.6% consider it average.

Transitioning to Block 6, centered on carriers and information technology, companies are
increasingly adopting digital tools like computers and the internet to streamline their business
systems, enabling product sales for customers working remotely or from home. Hence,
understanding user preferences for the User-Last-Mile-as-a-Service (ULMaaS) interface is
imperative. Interviews reveal that 61% of operators prefer a platform interface developed as a mobile
application for both clients and company desktops. In contrast, 28% prefer exclusively using a mobile
application, while 11% opt for a mobile application on their computers.

It is important to note that this section comprises responses from just 17 companies that agreed
to complete the entire survey.

4.3. Model update after Surveys Results

The integration of a business model with a behavioral analysis of the shipper and transport
sector has led to the identification of value-generating modules for stakeholders: "Parking Space
Reservation," "Warehousing Spaces," "E-commerce," and "Logistics Services" (Figure 7).
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Figure 7. Architecture diagram ULaaS of the approach with module.
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For in-depth information on each module, please refer to [41]. Figure 8 depicts the ULaaS
concept, where all modules showing connections between supply and demand based on specific
search criteria. It is important to note that suppliers must undergo a comprehensive background
check before including their services or products within each module.

The "Parking Space Reservation" module addresses the need for additional parking areas for
urban delivery vehicles. On the demand side, it allows companies to reserve spaces for unloading
products, ensuring dedicated spots. As for the supply side, public or private entities can offer these
spaces for reservation. Effective management is key to its success.

The "Warehousing Spaces" module optimizes available formal and informal storage spaces,
boosting warehouse efficiency and aiding businesses in expanding their storage capacity. From the
demand perspective, ULaaS empowers companies to access these spaces, whether public or private.
On the supply side, storage companies can rent out their spaces.

The "E-commerce" module serves as a platform for both seeking and offering collection, delivery,
or storage services. It includes essential information such as location, parcel volume for collection,
delivery or storage dates, times, and specific requirements. Both Private or public enterprises can
present their offers; however, private entities like motorcycle delivery companies, ride-sharing
services such as Uber, and storage providers, must undergo a thorough background check before
approval.

The "Logistics Services" module facilitates the search for goods available for purchase (such as
vehicles, forklifts, and equipment). It also includes a search feature for maintenance services like
fueling and lubrication. Private companies can list their offerings in the logistics service marketplace

A comprehensive guide to utilizing these modules is provided in reference [42].
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Figure 8. ULaaS Concept.

5. Conclusions

The innovative ULaaS business model shows the potential for effective public-private
collaboration in platform operation. However, a comprehensive financial and economic analysis is
crucial to better understand its viability. Adopting ULaaS can significantly shape urban logistics
systems through sharing economy principles, enhancing efficiency and creating new business
opportunities. Notably, the platform's establishment is expected to generate positive externalities in
public policy by facilitating direct communication among diverse urban logistics stakeholders,
promoting improved vehicle utilization and urban area efficiency. Sharing platform data with
policymakers can refine traffic management and infrastructure investments, curbing environmental
externalities such as pollution and CO: emissions. Given its capacity to optimize fleet use and
alleviate congestion, the platform directly addresses environmental concerns.

Integrating technologies like Big Data, 5G, and machine learning has the potential to enhance
IoT applications within digital platforms like ULaaS. By combining higher speeds and bandwidth
with Al capabilities, various possibilities emerge, allowing for superior control and load tracking.


https://doi.org/10.20944/preprints202311.1156.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 17 November 2023 d0i:10.20944/preprints202311.1156.v1

15

This technological synergy also positively impacts workforce conditions. Leveraging these
technologies is vital for the success and market positioning of companies. Therefore, the transport
sector should capitalize on the opportunities provided by a ULaaS platform grounded in IoT
applications. To fully harness these benefits, collaboration with specialized companies proficient in
integrating digital solutions is essential. To address diverse logistics challenges and provide
intelligent solutions crucial for enterprises like e-commerce, the authors have formulated four
modules within the platform, creating a specialized hub for comprehensive management.

While a marketplace like ULaaS offers numerous advantages, certain limitations remain. The
platform doesn't directly engage with customers; but acts as an intermediary between customers and
the marketplace. Market conditions can change, affecting pricing and terms. Although direct
competition might be absent, indirect competition arises from multiple partners offering similar
services through different stores. While the shopping experience can be customized to some extent,
potential changes in shipping and after-sales processes must be considered.

This paper introduces an innovative digital business model focused on a service-oriented urban
logistics platform. Additionally, the study presents various monetization models and outlines
necessary investments, addressing a crucial aspect in evaluating potential private involvement.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org, Figure S1: title; Table S1: title; Video S1.: title.
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