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Executive summary

The URBANE project aims to contribute to the EU's goal of creating sadastathable lastile transport
operations. By developing replicable and scalable innovativendstdelivery solutions, based on a novel
service collaboration model inspired by the Internet (the Physical Internet), URBANE will support the
transition toa more efficient and environmentally friendly logistics secliar.facilitate the achievement

of this goalthe project deploys, monitors, and tests these innovative services in four Lighthouse Living
Labs (Helsinki, Bologna, Valladolid, dieéssaloniki).

This documenbutlinesthe set up and operation of Bologna LL that consistthe realization ofthe
Nearby Delivery Are@NDA), a measure included in the Sustainable Urban Mobility(BlaklPand in the
Qustainable Urban Logistics PIEBULPYf the Municipality and Metropolitan City of Bologneombined

with a collaborative approach between logistics operators and with the utilisation of zero emission
vehicles. By fostering this collaboration, the Bologna LL aims to create a dedicated area for dogistic
activities in close proximity to delivery destinations within Bolgity centerLimited Traffic Zone (LTZ).
Specifically, the NDA functisas a micrbubwhere freight is transferred from conventional vans to light
electric delivery vehicles.

The first part of the report provides an overview of the living lab, including its background, context, and
objectives aligned with the Physical Internet concept. It also identifies key stakeholders and analyzes
relevant policies and regulations. The sedgrart focuses on the implementation phase, detailing +eal
world actions the underlying physical and digital infrastructyrand models and tools developed by
URBANE partners according to Bologna LL needs and specifititeesinal chapter summarizabe
identified KPIs for comparison with other living labs, along with lessons learned and recommendations for
future adoption and scalingThe final KPIs measurements, sustainability triangulation and the
transferability potential of Bologna late reported inD2.1 Validation Repart

The Bologna Living Lab introduces a novel approach by fostering collaboration between potential
competitors in parcel delivery, sharing a common mikut. This business model aligns with the
principles of the Physical Internethe primarygoal of the Living Lals to develop a seustaining
business modethat can operate without ongoingxternal project fundingWork Package BANP5)will
concentrate on refining this model over the coming months to ensure its-lemg sustainabilityand
financial viability for all stakeholders involved

Despite the various problems and challenges encountered during the implementation of the Living Lab,
significant results and valuable lessons learned have been ach{sge@hapter 10. Lessons learnt and
resulty. These can be utilized both for the development of the business model for the city of Bologna and
for the replication of the solution and models developed in other citiél similarchallenges
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Glossary of Terms and Acronyms

ACRONYMERM | MEANING
Al,A13, Al4 Autostrada (Italian Motorway) 1, 13, 14
AK.A. Also Known As
API Application Programming Interface
B2B Business to Business
B2C Business to Consumer
BPMN Business Process Model and Notation
BRT Bartolini (courier)

BTW By The Way

CBA Cost Benefit Analysis

CDM Collaborative Delivery Model
CO2 Carbon Dioxide

DT Digital Twin

EC European Commission

E.G. Exempli Gratia

EV Electric Vehicle

FaaS Freight as a Service

FQP Freight Quality Partnership
FUA Functional Urban Area

GA Grant Agreement

HZ Herz

ICE Internal Combustion Engine
I.E. Id Est

IEE Intelligent Energy Europe Programme
JWT JSON Web Token

KPI Key Performance Inchator

KM Kilometre
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kWh Kilowatt Hour

L/U Loading/Unloading

LEZ Low Emission Zone

LL Living Lab

LM Last Miler

LSP Logistics Service Provider

LTZ Limited Traffic Zone

LTZT Limited Traffic Zone T area

LTZ2U Limited Traffic Zone University Area

MIMS aAyAaildSNR RStfS Ly7¥FNI ad NHziMingstSof
Infrastructure and Sustainable Mobility (MINJS)

MX Month x

NDA Nearby Delivery Area

NFC Near Field Communication

NPV Net Present Value

Open ENLoCC

Open European Network of Logistics Competence Centers

PAIR2030 Piano Aria Integrato RegionglRegional Integrated Air Quality Plan) 203(

Pl Physical Internet

PoD Proof of Delivery

PRIT2025 Piano Regionale Integrato dei Trasporti (Regional Integrated Transport
2025

PuDo Pickup Dropoff point

QR code Quick response code

SDG Sustainable Development Goals

SIM Subscriber Identity Module

SULP Sustainable Urban Logistics Plan

SUMP Sustainable Urban Mobility Plan

TMS Traffic Management System

ul User Interface
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1.Introduction

The purpose of this document is to providdetailed analysis of the Bologna Lighthouse LivingLiajas

part of Work Package @VP2)within the URBANE project. The report aims to outline the requirements
for the setup and operation of the Bologna Living Lab, which involves the implementation of Nearby
Delivery Areas (NDAs) a measure listed in BolognaSustainable Urban Mobility PlasWMBP and
Sustainable Urban Logisti€dan SULP 1 combined with a collaborative approach among logistics
operators and the use of zemmission vehicles. Additionally, the report describes the collaborative
efforts with local authorities and business stakeholders, highlighting the constraints and reedsuthe
transition toPhysical InternetK)-enabled last mile deliveries.

It will encompass detailed requirements for defining NDA locations, digitalization needs, and
infrastructure configuration. Additionally, it will cover fleet specifics, user stories involving all

stakeholders, the Living Lab Digital Twin models, and opditioin algorithms. The document also inclgde
a comprehensive implementation plan, measurements taken duringlifeabperations,identified Key
Performance IndicatoréKPI3 with the baselinesand lessons learned to support replication and scaling
up. The final KPIs measurements, sustainapititangulationand the transferability potential of Bologna

LLinterventionswill be reported in D2.1 Validation Report.

1.1 WP2 Tasks and Outcomes

1.2 URBANE Outputs Mapping to GA Commitments

TABLH DELIVERABLE ADHERENCE TO GRANT AGREEMENT DELIVERABLE AND WORK DESCRIPTION

URBANE GA ITEM

D2.3
Demonstrator

Bologna

URBANE GA ITEM
DESCRIPTION

DOCUMENT CHAPTER(S)

DELIVERABLE

Demonstrator and report on
user acceptance/lessons
learned. D2.3 will describe the
requirements for the setup
andoperation of Nearby
Delivery Areas (NDAs) in
collaboration with local
authorities and business
stakeholders, includinthe
constraints and measures for Chapters 3.0
the transition to Penabled
last mile deliveries. It will
include detailed requirements
F2NJ 6KS bs5! Qa
definition, digitalisation
requirements and
configuration of

infrastructure, fleet details,
userstories involving all

JUSTIFICATION

This report consolidates the
outcomes of the work carried ou
in Task 2.3 Bologna Living Lab
implementation.The
demonstratorconsistan the
implementtion of Nearby
Delivery Areas (NDAs), a key
component of Bologna's SUMP
and SULP, through collaboration
among logistics operators and
the use of zereemission
vehicles. The report alstetails
collaborative efforts with local
authorities and businesses,
identifying challenges and
strategies for transitioningp P+
enabled lasimile deliveries.

Sectiors 4.1 and7.2 providesin-
depth specifications for NDA
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Task 2.3 Bologna Living
Lab Implementation

stakeholders, the LL DT
models and optimization
algorithms, a detailed
implementation plan,
measurements during
operation in real life settings
and lessons learned to
facilitate replication and scale
up.

TASK

The LL will implement the
Nearby Delivery Areas (NDAs
concept in line with the SULP
of the Metropolitan City of
Bologna. LL stakeholders will
co-design the operative model
to optimise the functioning of
sustainable andbw impact
micro-logistics hubs to be user
for innovative delivery
methods in urban areas. First
activity is the requirements
analysis, user stories
development and
implementation plan.
Secondly, the DTs
development and the
implementation in real life
settings.

Chapters 310

(S RS ag
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locations, digitalization needs,
and infrastructure setup.
Additionally, the report cover
fleet characteristic§Section 8.1)
user experiences for all
stakeholdergChapter 5 and
Section 8.3) Living Lab Digital
Twin models, and optimization
algorithms(Section 8.3)A
comprehensive implementation
plan(Section?.1), operational
data(Section7.2), key
performance indicator§Section
9.1), and lessons learneshd
results(Section 10havebeen
included to facilitate replication
and expansion.

Chapter Jtartswith the
descriptionof the Nearby
Delivery Areas (NDAs) concept
challengesind contextin
accordance with the Bologna
Metropolitan City's SULIBY also
illustrating theoperational model
to optimize sustainable and low
impact micrelogistics hubs for
innovative urban delivery
methods.Chapter 4 presentthe
LL mplementeduse case in line
with the Physical Internet
concept. Chaptes5 and 6 map
the involved stakeholders and
the relevant policies and analysi:
at different levelsChapters?

and 8illustrate the
implementation planthe
infrastructure and model<ools
developed in URBANE included
the Digital Twirplatform and the
Impact Assessment Radar.
Finally, chapters 9 and 10
present the identify KPIs
reportingthe baseline
measurementsand lessons
learnt and results after real
world implementation.

1.3 DeliverableOverview and Report Structure

The deliverable is structured as follows:

1 Chapter 2 focuses otata collection and analysis ftre Bologna demonstrator

1 Chapter 3 is devoted tanalyzinghe Living Lab satp, includingcontext, local plans and key

initiativesand vision and challenged the Living Lab
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1 Chapter 4 presents thepecific use case implemented in the LL in line wh#hPlconcept
1 hapter 5 takes a closer look stiakeholders and their role

1 Chapter 6 focuses on the most relevant policies and regulations structured according to the
competent authority.

1 Chapter 7analyzes thémplementation activities of the pilot, including the timeline and LL
trial set up and preparation

1 Chapter 8presentsthe physical and digitahfrastructure of the Living Lab and the models
and tools developed within URBANE according to Bologna LL needs and specificities

1 Chapter 9 is on the el#ation/impact assessment including the identified KBishe Bologna
LL use casdhe final values and analysis have been reportederD2.1 Validation report

1 Chapter 10 concludes with lessons learnt and reddth atthe process and finalization stage
level.

2.Data collection and analysis

Data collection is the process of gathering information for research or analysis. In URBANE WP2, the
purposes are tol) perform a mapping of stakeholders in the different LLs, generating an overview of their
perspectives on the LL innovations, ii) assess the effectiveness and the sustainability impact of the URBANE
LL innovations, iii) identify the potential or actualrbars and enablers to uptakeand iv) assess the
transferability potential of the last mile solutionBor tresepurposes, different mettods of data collection

were used in URBANE, depending on the resources available to each Linclindgl desk research,
qualitative governance analysis, interest mapping through interviews, and sbasad public perception
feedback dataThesedatawere collected in each Ldcoping document demonstrator(D2.2, D2.3, D2.4,

D2.5 and thenassessed andalidated The results areeported inD2.1 Validation Repart

The adopted methodm this documentare the following:

1 Stakeholder mappingthe process of identifying and categorizing individuals or organizations
impacted by or interested in a projecthis involves creating an overview that lists relevant
entities and groups them accordingly

1 Desk researchcollecting informationfrom existing sources such as the LL's own databases,
books, articles, reports, and online resources, including SULPs. As most of these documents were
in the LL's native language, each Living Lab contributed to this process by providing English
translatiors of their findings.

I Qualitative governance analysisexamination of how decisions armade, and power is
distributed within an organization or community

1 Surveybased public perception feedback datagathering information about people's
perceptions, attitudes, and opinions orspecificopic. Whilesome LLs have incorporated regular
surveys into their operations, others chose to conduct surveys specifically for the URBANE

project.
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1 T3.2 Structured Datashee{sls format) template and guidelines faelection and calculation of
KPIs, accompanied by general guidelines on the use of sheets and by descriptions, units of
measurement, target group, and calculation methodology for each KPI.

1 BPMN diagram of the AfSand TOBE situation description of the process as it occurs before
the implementation of the solutiomnd during pilot execution.

Data collectionwas performed under the coordination of ITL with the assistance of NO&RTEFIT
Consulting (WP3 leaderwho develogd the methods andfollowed and guidel the LLs intheir
implementation.The same methodology will be transferred to the Wave 2 LLs.

3.Living Lalsetup

3.1 Contextc¢ Local plang Key initiatives

3.1.1 Location/City

The Living Lab asimplemented in the historical centre of the municipality of Bologna, with an area of
about 4 kn? (Figure 1)The coordinates of the most important squaRigzza Maggiord) N3 nn ®n doyy dc
MMPONHTTYCO®

Bolognais the regional capital dhe EmiliaRomagna region, locatdd the centre-north of Italy. The city

is one of the main nodes of national and international transportation networks. Indeed, it has direct access
to the main motorways (Al MilaNaples, A14 BologABari, A13 BologrBadua) ando the regional and
national rail networks (includintpe high-speedrail networK. The Bologna International AirpoNl&rconi

and the railroad terminal (Bologna Freight Village, that is located in the teratfoBplogna Metropolitan

City) are classified as Core Nodes of three European Transport Corridors (Baltic Adriatic, Scandinavian
Mediterranean, Mediterranean).

The municipality of Bologna has 387,842 inhabitant€ which 53,737 reside in the historical centre,
namely the oldest part of the city that is included in the ring road system. Alatidbe road traffic in the
historical centre is regulated by limited traffic areas.

In the municipality of Bologna there are 6,866 active commercial businesses. Almost 40% of the total
amount of these businesses (2,656) are in the historical centre and 2,312 are includetimitbe Traffic
Zone (LTZ).

Lhttp://inumeridibolognametropolitana.it/datistatistici/superficiee-densitadi-popolazioneal-31-dicembre . '
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The access to th€TZis monitored by 22 main gates. Each gate monitors the vehicles accessing the
NEAaGNAOGSR GNIFFAO T 2ySy OKSO{Ay3a G(KSANI AyOfdzairzy
to access the LTZ receive an administrative fine.

Each gate is also able to count the vehicles that enter the LTZ, classifying them into several categories.
Figure Zbelowshows the vehiclesnteringthe LTZ througiGATE 2.
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3.1.2 Context

TheMunicipality of Bologna, in cooperation with the Metropolitan City of Bolognha, approved the SUMP
and the SULP in late 2019 with a double layer approachiesigl and metropolitan level Functional

Urban Area (FUA level. The Metropolitan City of Bologna is the largest administrative division in the
EmiliaRomagna region of Italy. It was created in 2015 and encompasses the same area as the former
Province of Bologna. As the regional capital, it holds a unique positionnwidly as the only large
territorial entity that also serves as the capital of a region. The city shares borders with several other
provinces in the region and extends into Tuscaifiie results of Bologna LL will be strongly interested to

the first of the two mentioned planninigvels

The SULP is based on four main pillars (reduction of CO2 emissions, road congestion reduction,
rationalization and concentration of logistics areas, logistics sprawl reduction) and on the implementation
of the measures listed belofitems in bold are primarily related to the city level approach):

1. Logistics system at zero emissions

increase of rail share for freight

Integration of logistics with industrial areas

Integration and harmonization of city logistics rules in all the cities of the metropolitan area
Implementation of the Nearby Delivery Area (NDA)

Night deliveries

Infrastructural works for promoting intermodal transport

use of intermodal (passenger) noddgs maximize the impact of freight deliveries (e.g. with
lockers in bus station)

© N kWD

Moreover, Bologna has been chosen by the European Commigsione othe 100 climateneutral and
smart citiescommitted to reducing its emissions by 58542030 (Cities Missioh)

3.1.3 BPMN Diagram of the AES situation

The following figure provides a clear picture of thel&S&cenario in which the process is the following:
a buyer makes a purchase. The shipper (who can be a manufacturer or a retailer) processes and dispatches
the orders. The deliveries focused on itsthilot are those destinefbr the historical center of Bologna.

Bologna LL AlS procesgFigure 3}tarts at this stage, witthe couriers TYP and Due Torri departing from
their warehouses (Dugorri has its own warehousesthe Bologna Freight Village, where they consolidate
the loads, while TYP picks up directly from the shipper's warehousbsngeon a neighbourhood
warehouse).

Both couriers have their ownrdffic ManagementSystem (TMSjor planning and optimization of routes.

At this point, the couriers' vehicles enter the city directly and deliver the parcel to the end customer. Both
TYP and Due Torri manaBasiness to BusinesBZB and Business to Consumedeliveries.

2 hitps://www.cittametropolitana.bo.it/portale/
8 More information are available in htips:/researchandinnovation.ec.europa.eu/funding/funding
opportunities/fundingprogrammesand-open-calls/horizoreurope/eumissionshorizoneurope/climateneutrak

and-smartcities_en . '



https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/climate-neutral-and-smart-cities_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/climate-neutral-and-smart-cities_en
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/climate-neutral-and-smart-cities_en
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3.1.4 Governance andBusiness models

In terms of city logistics business models, the retailers nowadays are usually following omnichannel
logistics techniques for providing the customer multiple delivery options and thus a more cohesive
shopping experience. The retailers, and especially tHom® large chain stores, usually offer to the
customer the option to either pick up or return the product from multiple points (parcelstdre, at

home, at work etc.). The role of the logistics operators is to deliver the product to the right location,
unharmed and as fast as possible.

As shown in the map belo@Figure 4) in Bologna City center, within the ring road, there are several
Amazon and BR@&lso known as Bartolini, is a courier service in l{alsiers where people can pick up or
return their online purchasef®r both Business to BusinesBZB and Business to ConsumeBZC).
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FIGURE IDENTIFIED LOCATION OF THE EXISTING LOCKERS

In Bologna there are several types @&, some of thenwith more restrictions than others. In particular,
the T-zone is the very central ardhat takes its name from the shape of the roadg.via Indipendenza,
via Rizzoli and via Udgassi(LTZT), while the U area is thE&niversity of BologndLTZU). The access of
freight vehicles into th& TZof Bolognédor loading and unloading purposa designated bays is regulated
by the municipalityLoading and unloading feee of charge for the first 30 min, aft#hnis periodthe cost
Ad pekon YAYyO®

3.2 Vision and challenge to be addressed in URBANE

3.2.1 LL Objectives

The Bologna Living Lab aims to realize a measure listed in the SUMP, nanielglémeentation of the
NDA, combined with a collaborative approach between logistics operators and with thtdisation of
zero emission vehiclesTheNDAis an area dedicated to logistiastivities very close to the delivery area,
and inthe Bologna Llcase, itis a micro consolidation centre for theransshipmentof freight from







































































































































