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Executive summary

The present document summarises the work carried out in the framework of Task'@lddolid Living
Lab(LL)mplementation In essence, the report describes the actions conducted in the Valladolid LL, which
aim to solve the problems derived from the distribution of goods in theaity the externéties that are
connected with this in both environmental and operational teriigth this view, the report is structured
around three use casefi) monitoring of loading and unloadifig/U)areas using artificial intelligence; (ii)
implementation of an innovative and sustainable solution of contactless parcel delivery; and (iii) techno
economic comparison of the use of combustion vehiclesldfielVS prototype vehicles in delivery services
Thus,it begins by describing the starting point of the together with its purposes, and then exposes the
methodology for the implementation of the three use cases. This methodology sets out a series of
guidelines and useful information to understand thgecific purpose of each use case.

Following that, the document includes a detailed list of the most relevant stakeholders and of the set of
laws and regulations that influence the formulated use cases.

The report continues by detailing the implementation plan followed for each use case and the evolution
of the performance indicators. Special attention is placed onto the digital tools, both owned by the
municipality and resulting from the URBANE projedtich apply to the purposes of tHd.

Lastly, the report provides concrete information on the situation at the time of initiation of the use cases
that establishes the "starting point" for the interventions. The document concludes with a description of
lessons learned andraumber of recommendations aimed at facilitating the implementation of the actions
in the follower citiesaiming to address similar challenges
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1.Introduction

The aim of this deliverable is fwovide a detailed analysis of the Valladolid Lighthouse Living Lads(LL)
part of Work Package 2 (WP2) of the URBANE profectsuch, the document describes the overall
characteristics of Valladolid Klocation, problems to be solved, policy priorities and commitments, etc.)
that motivates the definition of the Use Cases (UCs) proposed. For each of these UCs, a thorough
description of their objectives, setugnd implementation aspects is provided, together with the main
results obtained during the triaBnd the subsequenperational and environmentapact assessment

The different UCstegrate a number of technological innovations in order to enable more efficient and
sustainable lasinile operations leveraging for this purpose on several models and digital tools developed
within the scope of URBANEhe document also includes the main KPIs (see D2.1 for the complete KPI list
per UCmeasured during the trials, as well as lessons learned and recommendations to support replication
and scaling up.

1.1 URBANE Outputs Mapping to GA Commitments

TABLH. DELIVERABLE ADHERENCE TO GRANT AGREEMENT DELIVERABLE AND WORK DESCRIPTION

GA URBANE GA Item Description Document Justification
Item Chapter(s)
TASK
T2.4 | The LL will operate a fleet of full Sections  4.3] Section 4.3 presents the framewo
electric vehicles with solar pane| 4.3.1 within which such fleet will operaté
and CCAM capabilities in Vallado while sectiond.3.1 presents the stepg
LL. that have been taken to bring th

vehicles into circulation.

Section 3.4 explains how Vehitte
Everything (V2X) communicatig
capabilities are addressed through tf
application of various innovativ
solutions across the three use cag
implemented in Valladolid.

Stakeholders will cdesign the| Chaptes 2, 5, | Chapter2 presents the dataollection
operative model and design safe| Section7.2.3 and analysis processChapter 5
measures. presents the stakeholders and the
role in the Valladolid LISection 7.2.3
explains the operative model of th
electric vehicle fleet ah how the
design of a new safety functionalif
has been approached.
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First activity is the requirement| Chapter2,4, 6, | Chapter 2 presents the data collectiq
analysis, user stories developme| 7 and analysis processChapter 4
and implementation plan. focuses on theeeds and thdenefits
that eachuse casewill bring to the
stakeholders Chapter 6examines all
those policies and regulationghat

influence the uses case&hapter 7
presents the implementation plan 3
use case level.

Secondly, the implementation ij Section 7.2 Section 7.2 describes the

real life settings. implementation of the use cases

Chapters ) i
910,11 real life settings.Chapter9 presents
the baseline measurements of th
KPIs selected to evaluate the impg
of interventions. Chapter40 and 11
present the lessonslearnt and the
recommendations that derive fron
the demonstrations.
DELIVERABLE
D2.4 | D2.4 will describe theequirements| Section 4.3 Section 4.3 describes th
for last mile delivery operation| requirements in the framework of us
with a fleet of fully electric vehicle case 3, related to the deployment of
including ebikes, urban electric fleet of fully electric vehicles.
vans and urban electric piakp.
The LL will demonstrate dynamie | Section 4.4 Section 4.4 presents how all theg
routing to minimize  energy concepts are addressed in th
consumption and maximize energ framework of the finally formulated
harvesting, V2V, V2G and V use cases.
communications, and collaborativ|
delivery.

It will include specifications fo| Chapters 47, 8,| Chapter 4describes the particularitie

@dzZf ySNI 6t S NRBIR|910 of each use case€Chapter 7presents
details, user stories involving & the steps followed in the
stakeholders, the LL DT models, implementation process of each ug
detailed implementation plan, case.Chapter 8lescribes the physica
measurements during operation i and digital infrastructure(including
real life settings and lessons learng the LL DT modelg)n which the LL i
for wide adoption. built. Chapter 9 recapitulates the

measurements carried out before an
after the implementation ofthe use
cases. Chapter 10summarises the
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lessons learned from the
development of the use cases.

1.2 Deliverable overview and Report Structure

The deliverable is structured as follows:

f
f

Chapter Zocuses ordescribing the data collection and analysis processes for Task 2.1.
Chapter 3 presentsthe general background of the living lab, the context and the objectives
pursued with the development of the project.

Following that, bapter 4takes a closer look at each individual use aasevhich the actions to

be developed are structured. In particular, the benefits and results expected with each one of
them and the interventions done in the scope of URBANE are described.
Chapter Ss devotedtol KS a Gl { SK2f RSNAQ Fylfedaraod

In sixth place, chapter 6 summarighe key aspects of the main policies and regulations affecting
the use cases formulated.

Chapter 7 presentthe actions carried out during the implementation process of each use case.
It goes on by describing the survegnducted in the framework of Task 2.1 on the technologies
implemented.

Chapter 8 describethe physical and digital infrastructure on which the living lab is built.
Chapter ollecs in a table th&KPls associated to the Valladolid LL.

Chapter 10 summarisabe lessons learned from the development and implementation of the

use cases.

Finally, chapter 11 concludes this report by offering a series of recommendatérived from
the work undertaken in Task 2.4.
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2. Data collection and analysis

Data collection is the process of gathering information for research or analysis. In URBANEackage

2 (WP2, the purposes are tol) perform a mapping of stakeholders in the differditing Labs (LL$,
generating an overview of their perspectives on the LL innovations, ii) to assess the effectiveness and the
sustainability impact of the URBANE LL innovations, iii) identify the potential or actual barriers/enablers
to uptake, V) assess the transferability potential of the last mile solutions. Foretipesposes, different
methods of data collection were used in URBANE, depending on the resources available to each LL. They
included desk research, qualitative governance analysis, and interest mapping through interviews, and
surveybased public perceptiofeedback data. These data were collected in each LL scoping docgment
demonstrator P2.2, D2.3, D2.4, DJ.&nd then assessed and validatedip.1 Validation Repart

Theadopted methods in this document are the following:

il

Stakeholder mapping:the process of identifying and categorizing individuals or
organizations that are impacted by or interested in a project. This involves creating an
overview that lists relevant entities and groups them accordingly.

Desk researchcollecting information from existing sources such as the LL's own databases,
books, articles, reports, and online resources, inclu@ngtainable Urban Logistics Plans
(SULPs As most of these documents were in the LL's native language, each Living Lab
contributed to this process by providing English translations of their findings.

Qualitative governance analysiexamination of how decisions amade,and power is
distributed within an organization or community.

Surveybased public perception feedback datayathering information about people's
perceptions, attitudes, and opinions on a specific topic. While some LLs have incorporated
regular surveys into their operations, others may choose to conduct surveys specifically for
the URBANE project.

T3.2 Structured Datasheet$xls format): template and guidelines for selection and
calculation oKey Performance IndicatorkP1$, accompanied by general guidelines on the
use of sheets and by descriptions, units of measurement, target group, and calculation
methodology for each KPI.

Business Process Motieg Notation BPMN diagram of the ASS and TEBE situation:
description of the process as it occurs before the implementation of the solution and during
pilot execution.

Data collection was performed under the coordination of ITL with the assistance of NORCE and FIT
Consulting (WP3 leader), who developed the methods and followed and guided LLs in the implementation.
The same methodology will be transferred to the Wave LL
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3.Living Lalsetup

3.1 Contextc¢ Local plang Key initiatives

3.1.1 Location/City (coordinates, climate, HDD, CDD, etc.):

+lff R2fEAR 6nmMd o0dhQ yodmMnocQQ b nd noQ HydomMpHQQ
locatednorth-western Spair(Figurel), at the confluence of thePisuergeand Esguevavers. The city is

situated on an important economic axis between Galicia,Basque Country and Madrith fact, it isan

hour by highspeed trainfrom Madrid Its average altitude is approximately 700 metres abovelseal,

and it is located in predominantly flat area. Its location also coincidestivittHelsinkiLisbon transport

hub, which connects Portugal with the rest of Europe. Its climate is mild, generally warm and temperate.

¢KS | @SN 3IS Iyydzat GSYLISNI GdzNE A& muHdp 6/ |yR | 02d:
In connection withts economyValladolid has evolved from an agricultural base towards a diversification

that includes industry and services. In particular, the automotive industry stands out along with

technology companies. Tourism and the education sector, driven by the Universigfladiolid, also play
an important role in the local economy

FIGURE. VALLADOLID LOCATION ON THE EUROPE AND SPAIN MAPS

3.1.1.1 100 climateneutral and smart cities by 2030

Thanks to its commitment to the Sustainable Development Goals, its strategydtainable mobility and

its commitment toenergy transition, Valladolid is one of the cities that the European Commission has

selected to be part of the 100 climatesutral citiesbefore 2030schemd1]. Its actions focused on offering

greener and smarter transport, comked with its support fos Of St yé¢ FyR 02yySOiSR @SK
transport models, have made Valladolid recognised at the European tevelddressthe urban
transformation towards zero emissions as an example to follBke city achiewve this distinction in

October 2023, along witB9 other cities, 5 of them Spanish.
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At the forefront of climate action,dingpart of this ambitious missionot only allows Valladolid to benefit
from additional funding, but also to disseminate its actions throughout Europe and that means to publicise
URBANE too.

3.1.2 Context

From early 2023Spanish municipalities with more than 50,000 inhabitants are required to define a Low
Emissions Zone, a restricted urban area to which the most pollutant vehicles cannot access. This
imposition responds to the Climate Change Law approved in 2021 by therroent [2]. While the
regulation establishes specific measures and deadliaesprding to the report by the Clean Cities
network [3], only 19 of the 151 municipal governments that were supposed to implement these zones
have done so withi the established timeframe. Meanwhile, 113 municipalities are in the process of doing
so and 20, according to the report, have chosen no to comply with this obligation at all. The reason for
this lies mainly in theomplexity of its implementation, especially for less populated cities.

This situation, arising from confusion
over what to do in the short term and the
absence of clear guidelines, has le
Spanish municipalities to call for a dela
in the implementation of low emission
zones. In the case of Valladolid, th
municipality has akady set a date on
which the Low Emission ZondLEZ,
envisioned as shown irrigure 2, will
come into force; however, it is not
envisaged that the restrictions will come__

into effect until late 2024 or 2025. In this Y
regard, the municipal government}

proposes that drivers with lower incomes
can continue to drive their current
vehicles, even if they do not have thglGURE. VALLADOLID'S LOW EMISSIONS ZONE

environmental labe[4]. The same applies to loading and unloadihfy) vehicles which, regardless

of their environmental classification, will be authorisem carry out urban distribution operations

within the LEZThis fact contradicts the main objective of tregyulatorytool, which is to improve air

quality.

Using the example of Barcelona, where the LEZ has been in place since several years ago and all types of
L/Uvehicles are allowed to circulate, municipal sourfgsestimate that 20% of the vehicles circulating

in the metropolis are lightiuty vehicles and vans. Of this 20%, 6% do not have environmental label. If we
translate this data into terms of emissions, this 20% is responsible for 40% of total pollution #misl of
percentage; half is attributed to vehicles without label. This fact is worrying,cépein view of the

current growth of ecommerceand the increasing demand for fast delivery
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Faced \th this backgroundthe Government of Valladolid is committed to a sustainable trade model

based on zer@mission freight distribution solutions, which minimise or completely eliminate the

negative impacts of urban freight distribution on the environment and public healthoAgh no access

restrictions are foreseen for the freight delivery sectar,l f f | R2f AR gAff dzasS ! w. !¢k
innovative experience related to the delivery of goods with electric vehicles to promote the use of electric

fleets among logistics opet@rs.

On the other hand, the city faces an urban planning problem that affects the operabilitfdafones,

partly because othe lack of a smart systeto identify the vehicles authorised to park in these zones
(many deliverers encounter unauthorised users in the space reserved fardhe daily basis). According

to data fom the Centre for Innovation in Logistics and Transport of Goods (Citet), in more than 65% of
Spanish establishment&/U operations are carried out outside the dedicated areas, either doable

row or in a bayof the regulated parking zongs]. This wdespread norcomplianceobstructs traffic and
causes traffic congestiorvalladolid, in an attempt to solve this problem for the benefit of citizens, will
implement a monitoring system toollect data on the use of parking spaces reserved_forthat will

allow to take action based on real data. Through #ystem the municipal government intents that in

the future, theL/U zones will be manageaiore effectivelywith the support oftechnobgy.

Lastlythe city also faces the need to adapt to the new requirement-obmmerce and, consequently, to

new, less pollutiorintenseand more efficient delivery models. Accordingriiormation fromthe Harvard
Business Reviel¥], it is estimated that up to 20% of packages purchaseecionemerce are not delivered

to the recipient on the first attempt. This has a negative impact on the costs of delivery companies as well
as on the environment. In addition, failed deliveries affeestomer satisfaction, eating uncertainty and
stress as they do not know when they will receive their orddso, from a planning perspectiveity
centres are characterised by the need of delivering multiple parcels in close proximity. This, if not managed
conveniently, may lead toultiple parcel reshuffling needs, which affect the efficiency and quality of the
delivery serviceind addstrain to logistics operation8]. In order to greatly simplify the work of delivery
companies(better balance between load capacity and delivery efficiency, minimising parcel reshuffling
operationg and to facilitate the daily life of citizen®nsuring a successful and timely delivery of the
parcel) Valladolid will promote, within the framework of URBANE, a model of trunk delivgrgring&

rides In this way the municipality aims to reduce the possibility of failure in parcel delivery, while
contributing to a more sustainable model ofban freight distribution. In the context of URBANE, the
advantages of this delivery model compared to a conventional delivery model will be analysed in various
scenarios with different vehicles.

3.1.3 Governance andBusiness models

According to the Annual Report of a major Spanish bank, there are 5899 retail companies in V§#adolid
These companies represent a sector of great interest for the city, both in terms of their impact on
employment and on economic activity; however, if we compare their range of services with that of the
large retail stores, this is undoubtedly much lowg&his reason has motivated the municipality to take
action to promote the modernisation and competitiveness of small rethitough the development af
common sales platform for the companies that form part of the municipal markets (marketplace),
Municipality of Valladolid intends to give a boost to retail trade. This measure comes together with other
complementary activities that will make it possitite obtain a comprehensive proposal. Among them,
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one of the actions envisaged is the implementation of a unified sustainable distribution sipstsed on
zeroemissions vehiclesvhich will be built on the experience gained from the developmethefproject

In connection withL/U areas, in order to promote a balanced commercial structure that favours the
presence of local businesses in certain areas, the municipal government aims to improve mobility by
improving L/U areas Added to this action is the promotion gfark & ridesthrough the creation of a
differentiating experience.

These measures, along with others, are part of the comprehensive support plan for the local commerce
[10], which inspires the development of public polices for retail trade.

3.1.4 Supporting marketbased measures

The main Valladolid policies with relevance for last mile logistics activitiekstad below. The points
mentioned are taken from the Municipal Regulation on Traffic, Parking and Road.Safety

1 Time window for./U tasks(it varies according to the street).

1 Parking regulationt/Uis only allowed for up to 30 minutes in parking bays and areas
reserved for this purpose.

1 Size and weight restrictions for delivery vehicles

Additionally,and outside of the proje¢the municipality is working on the developmenta$mart parking

LI F 4 F2N)Y OF f (1§ Pocusksd brthel nfanagdment ol /U areas. This systenwhich seeks

efficiency and accessibility to information in real timéll replace the currentontrol method based on

the weltkknomnW i A Y S O 2 This sy@em ofmariadgng L/U available slots consistphysicatievice

(a disc), in which the person parking the vehidldicatesthe time at which the vehicle was parked, so

that the employees of the municipality can check whether or not the rules are being foll@eedpared

G2 F &aYFINI aeadSyYz I kefuires HhigsfillaBceeffoit fidnfthe Runigigally a e 4G SY
staff, as well agrust on the fact that the drivers will make an honest use offte new system will be

extended to parking spaces for electric vehicles and those reversed for people with reduced mobility.

3.2 Vision and challenge to be addressed in URBANE

3.2.1 LL Objectives

In the framework of URBANE, Valladolid has three main objectiyés:njakeL/U zones more efficient,
with view to achieving a more sustainable, orderly and efficient urban goods distributjaio; fromote
sustainable and environmentally friendly delivery practices; &@ifjdd build a safer city for pedestrians

In order to achieve these general objectives, a number of spéciicventiondmeasureswere set out,
which are detailed below:

1. Develop a analysis tool for./U zone usage focused on decisionaking based on real data

The first objective focuses on developing an image processing software, using artificial intelligence
and deep learning technologies, capable of recording data on the us&afeas. This approach will
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allow the LLto identify usage patternand parking slots availabilitgn which to base strategic
decisions.

2. Demonstrate the environmental benefits associated witlollaborative delivery models
The second objective is tprove that the model of trunk delivery haa lower impact on the
environmentthan the conventional onepartly because oén increase in the effectiveness of the
delivery operations. This approach will promote the implementation of this delivery model among
logistics operators.

3. Put on the road full electric vehicles adapted for the delivery of small goods
The third objective, for its part, seeks test a series of electric vehicles specifically designed for
delivery tasks under redife conditions. This will be supported by the public postal service, that will
use the vehicles for its daily activity.

4. ImplementaVulnerable Road User Detection system in delivery vehicles
Finally, the fourth objective involvase integration of a system, based on image processing, in a
delivery vehicle capable of recognising pedestrians, detecting them and warning the driver. By
analysing the failure rate, the LL aims to demonstrate that the application of this type of system
reduces the likelihood of accidents in metropolitan environments.

3.2.2 Specific vision & ambition and the LL Problem/Challenge to be addressed by
URBANE

In essenceyalladolidLL seek$o achievea balance between lashile delivery operators and other users
of the public spaceo enableit to improve urban goods distribution operations without harming the urban
and environmental quality dhe city.

Regarding the problems to be addressedhe context ofURBANE, they aiges follows

1 Misuse ofL/Uzones

1 Overcrowding of these zonek/{ areas)
1 Pedestrian injuries on urban roads
1

And finally, "poor" air quality

4.Use cases

In line with the objectives outlined in secti@?.], the followingsectionsprovidea description of the use
cases intahat have structured the various actions undertakeSpecifically, three use cases have been
implemented: (i)monitoring ofL/U areas using artificial intelligen¢®bjective 1) (ii) implementation of
an innovative and sustainable solution of contactless parcel delif@bjective?2); and (iii) techne
economic comparison of the use of combustion vehiaasd I-FEVSrototype vehiclegelectric, safe,
urbandesigned vehiclgequipped with CCAM functionalitiés delivery servicefObjectives 3 and 4.
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4.1 Use case 1

Over the past decades, the growth of urban freight distributjowing to the expansion of new business
models such as-eommercg, combined with the increase in the number of journeyish private vehicls

in the urban areaexplain the extraordinary volume ofovementsin cities In light of this situationthere
are aspects that represent a challenge for the urban goods distribution, and in particulaitfareas.
Lack of space and dense traffeymbined withthe volume of movements, make delivery apdons
increasingly difficult in urban areas, while at the same time encauagppropriate use ot/U areas.
Referring again to the study indicated in secti.2 in more than 50% of the cases the delimerare
forced to double parkpartly because of vehicles being improperly parked in designated .afdas
practise, which is becominigicreasingly commonsignificantly disrupts traffic flow, leading to slower
movement and causing congestion.

To better understand the characteristics @ff/U
operations in Valladolid, especially in the downtown
area (including parking times), and to enhance traffic
management efficiency, this use case aims to develop
an intelligent system based on image processing. This
system aims to control and monita/U zones.

Plaza I'niente

The use caskas beerimplementedon a pilot areaf
Valladolid located within the low emission zone and

schematically irFigure3. Although thisarea has two
parking spaces reserved fiofU operations, the traffic
density and the high number of businesses in the
surrounding aregresent challengefor carrying out

FIGURB. PILOT AREA OF THE USE CASE, LOCATED IN THE D . .. .
AREA these operations efficientlyseeFigured).

FIGURE. PREVIEW OF THE LOADING AND UNLOADING STUDY AREAS ON ANY GIVEN WORKING DAY

The intention ofimplemening a computer visiorbased systenior monitoring the use of loading and
unloading zoness to find out precise information on the following

1 Percentage of occupancy of the zone

1 Type of vehicles using the zones

1 Average parking time

RSt AYAGSR 0e i KS pregented: 1 I

t

2
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1 Number of doubleparkingviolationsper day

It is clear that knowing and understanding the behaviour ofdtakeholdersnvolved in the urban freight

distribution allowspolitical leaderamakingbetter decisionslt is widely recognised that evidentased

policies increase the probability of success of the interventions, as objectives are bettdranetaging

technology provides the municipal government with an effective tool to delsigrzones that are better

aligned with local needs, using dadaven indicators.In parallel, the implementatio of this systems

opensthe door to the ability of collectively manaigg L/U zones through the DUMInVAL application

05! aAy+! [ &aidl yRa 7T2N ébvakdoiasdrdf Sy REB$ A OfSiNEncdA ya & f If
it could act as a double verificationechanismthat would increase the reliability of the applicatioim.

addition, it enhancesthe interaction between vehicle and infrastructurenabling communication

between LU areas and vehicles.

In essencethemonitoring ofL/Uzonesseeksa more efficient infrastructure reorganisation based on data
exchangeln this way, this use case addresses inefficiencies in logistics systems in the same way as the
Internet did years ago: by optimising the utilisation of existing assets. This approach responds to the
02y OS LI 2F at (RIPénavbichfURBANE BdjEift $s(bdsgpon (URBANE D1.1JRBANE
framework for optimised green last mile operatiprspecificallylUse Case 1 supports the concept of Pl

with the following:

f CdzNI KSNJ &adzLJLI2 NI Ydzy AOA LN f AGéQa LizN1J22asSa F2NJ S¥
Logistics Service Provide(sSPps through the network optimization thanks tolnformation
Technologiesssisted | T-assisteddecision making

1 Better design, deployment and use of L/U infrastructuren@le9

4.1.1 Interventionsdone in the scope of URBANE

9 Definition, in close collaboratiowith the municipal governmentf thefeatures of the L/U zones
to be monitored (e.garking of unauthorised vehicledoubleparking violations, occupancy level
of the zones, etc.)

I Study of the characteristics of the pilot aredectricity supply, available infrastructure, lighting,
signal, etc.

1 Selection and training of vehicle classification and tracking algoritirased on the defined
indicators Specifically, YOLOWS, h[ h Aa GKS | ONRye Y agmhmthg2dz hyf &
been used for vehicle detecticand DeepSORT for vehicle tracking.

1 Analysis of current privacy regulations and obligations to be met when installing cameras in public
spaces.

Market study and selection of the video cameras to be used.

Precommissioningg ¥ (G KS &a&adSy Aifcludingdtivities suéh aFdefidihd thel A S &
electrical connections, video/image capturing setup and transfer to the processing daits,
handling procedures, etc. Fordse purposesal/UareainsideCIDAUJE premises was employed

as test site

1 Implementation of the system in the pilot area. .
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Processing and analysis of tmeasured data
Analysis of the characteristics of the L/U study zones by calculating the defined indicators.

Pilot testof a system that informsehiclesabout the level of occupation of the L/U zonesing
short-range communications.

4.1.2 BPMN diagranof the ASIS andTOBEscenariogor Use Case 1

For the Use Case 1, the-AKSscenario is presented figureb. In this scenario, a potential buyer (either a

business or an individual) makes a purchase. The shipper, who can be a manufacturer or g retailer
processes and dispatches the orde@mnce this is completed, the courier departs from the warehouse

according to their own planning and optimal routes for a particular day. Once it arrives to tleegitg,

by default the courier will intend to park the vehicle in the clodg&tzone to the delivery address. If it is

y2i LlraaArotsS G2 LIN)] Ay (GKS 2LGAYLFE t20FGA2y o60So3a
will follow an iterative process until a free slot is found. After that, thecphis distributed to the final

client.

@
Q Processing &
a .
= dispatch order
n
No
5 -
E Distribution arang
o space? Yes
O
]
£
L
(]
3 | Purchase Parcel delivered

FIGURB. BPMN DIAGRAM OF THHRSCENARIO BEFORE USE CASE 1 IMPLEMENTATION.

The TGBE scenario is presented kigure6. In this case, the L/U zones are monitored, therefore it is
possible to knowthe occupancy level of the zones at any given time, the expected demand of the
(potentially) available free slots, as well as any other significant historical data about how each zone is
used. So in this scenario, the courier will check the status @frdiif loading/unloading zones from which

the parcel can be delivered to the buyer. In parallel, the courier will also analyse the information provided
by the city regarding the probability of finding a free parking slot (based on the expected demane) in th
different loading/unloading zones. Using all this data, the courier can now plan a more efficient route.
After that, the parcel is distributed to the final client.



1
Deliverable 2.4 | URBANE Project | Grant Agreement no. 101069782 -_-EIRBANE Cﬁﬂé Ié_‘i_; 4
Susmainatle ond 5

mar mabiityfor ll

5
>E Parking lots
O o probability
3
O]
ué Processing &
s dispatch order
w
o .
= Check parking Route —
3 availabllity planning Distribution
[&]
o]
5
£ .
S Purchase Parcel delivered

FIGURE. BPMN DIAGRAM OF THHASCENARIO AFTER USE CASE 1 IMPLEMENTATION

4.2 Use case 2

In full boom of the ecommerce, the parcel delivery companies are launching new initiatives to make life
easier for consumers. The inefficiency associated with failed deliveries, coupled with customer
dissatisfaction, have led many operators to implemeatwndelivery modelsSuchis the case othe in-

trunk delivery service. Through this service, customers have the possibility to receive their pamgls
their cars, rather than ahome. For their part, theogistics providercan deliver the packages wiht
requiring the customer to be present. For this purpose, they have simgedigital key associated with

the order, which can unlock the trunk of the vehicle.

Within the frameworkof the Valladolid Urban Agenda 2030, this use case aims to prothetar-trunk
deliverymodel by comparing it with thestandard home delivery servic&he objective is tassesghe
environmental and economic advantages . T =

connected with this delivery model, using (<
specific indicators, when compared to the
traditional service. With this vision the
Valladolid LL goes a step further and transfe
this concept to thegpark & ridecar parks

. 7

<

With the entry into force of the restrictions.
associated with the Low Emission Zorthe /[
concepts of deterrent parking and lastle
logistics are set to increasingly convergss , &/
these concepts will become essential tools fc 4
those living far from their workplacesse case
aims to raise the interest dbgistics operators in FIGURE LOCATION OF THE SELECTED DETERRENT PARKING
the intrunk delivery model, demonstrating with

real data the benefits that this service provides, compared to the conventaeraice particularly when

combinedwith deterrent parking. .

]

]
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o san mabilin or ol

The use case has focused on a deterrent parking located outside of the Low Emission Zone, with a capacity
for 514 vehicles and approximately 15 minutes walking from the downtown (&igare7). In addition, it
considers different types of vehicles: (i) hybrid vehicles and (ii) electric bicpsledternative taieset
poweredvehicles This use case thus addresses the differences in performance and impact that arise when
different vehicle types travel the same routk both scenarios the use case relies on the following
indicators to assess the environmental impact of the modeldgr(@nk vs.at homébusinessdelivery

service) with respect to using one type of vehicles or the other:

T CO2 emissions

9 Total distance travelled

1 Distance travelled in LEZ

In view of the lines of argument, and similaree Case 1, this use case suppsitie concept of Physal
Internet (Pl)through leveraging existing infrastructure, in this case deterrent parkings, as logistics nodes
Specifically, this concept goes a step further in the achievement of more efficient and sustainable logistics
through the promotion of deterrent parkings as convergence point within the logistics network. In other
words, use case 2 supports the concepPofvith the following:

1 Enabling additional end nodes to increase the flexibility of the logistic operations regarding

the users.

FIGURB. PREVIEW OF THE SELECTED DETERRENT PARKING FOR USE CASE 2.

4.2.1 Interventionsdone in the scope of URBANE

91 Definition of thestudy scenariogseeTable5 in section 7.2.2 for further details)

1 Design of the routes. For this purposzfree route optimisation and planning software
(MapQuest)was usedthat allowed the routes to be designed in the most optimal way:
avoiding unnecessary journeys and minimising travel times.

9 Installation of measuring devices into the two classes of vehicles considered: a hybrid vehicle
and an electric delivery bicycle.

1 Execution of the delivery routes with both vehicles.
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1 Analysis of the benefits ofimunk delivery versus home delivery, with respect to using one
type of vehicle or the other, by calculating the indicators.

1 Discussion with the municipality of possible policy initiatives to encourage the use of this type
of delivery (free parking, etc.).

4.2.2 BPMN diagram of the T@E situation folUse Case 2

For the Use Case 2, the-F$8scenario is presentedkiigure9. In this scenario, initially a customer (either

an individual or a business) makes a purchase. Then the shipper, who can be a manufacturer or a retailer,
processes and dispatches the ordafter that, the courier departs from the warehouse according to their

own planning and optimal routes for a particular day. Once it arrives to the city centre, the courier will
park the vehicle in the most suitable location to deliver the parcel. Finthkyparcel is delivered to the

final client.

@

o Processing &
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3 dispatch order

(7]

g

8 Distribution
@]

)
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<]

S

w

O | Purchase Parcel delivered

FIGURE. BPMN DIAGRAM OF THHASCENARIO BEFORE USE CASE 2 IMPLEMENTATION.

The TGBE scenario is presentedfigurel0.Ly GKS ¢h .9 aO0SylFNA2X (GKS odz SN
as an alternative to the conventional delivery at a certain address. This means that the courier can make

dzaS 2F G(KS 0dz2SNR& OFNE LINPGARSR GKI fieddliverymmatt 0S5 |
more efficient way, if there is an explicit permission from the buyer to do this. In the TO BE scenario, if the
dzaSNJ aSt SOGa aiéNMHzy] RSEAGSNERE +a Ly FEGSNYIFIGABS RS
parked for this purpse. After that, there will be an intermediate stage in which it is checked whether the

LI NOSt FAdGa Ay GKS @SKAOE SQa (NMzy1 ORAYSyarazylf OK
can be delivered at a specified addrésBowing the ASS method If yes, the courier departs from the

warehouse according to their own planning and routes for the day. Once it arrives to the deterrent

LI Ny AY3IE Ay KAOK GKS 0dz2 SNRa OSKAOfS Aa adzllR2asSRr
the postion indicated. If the vehicle is not there, the delivery process cannot be completed. If the vehicle

is there, the buyer will allow the courier to access the trunk of the car (through a digital key) and the parcel

is delivered.
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FIGUREO. BPMN DIAGRAM OF THEBEDSCENARIO BEFORE USE CASE 2 IMPLEMENTATION.

4.3 Use case 3

[Fad YAtS t23rAa0A0a A& dzyR2dzooiSRt& | ONRGAOFE OKI €
Its relevance in the total greenhouse gas emissions is driving logistics operators to electrify their fleets.
Whereas in the past, conswers valued the speed of service more highly, there is now a greater concern

for sustainability and the environmengéspecially after the entry into force of the law regulating the Low

Emissions Zoneslowever making urban logistics more sustainable regsisupport fromthe public

administration at this point

The price difference between electric vehicles acmhventional vehiclesis a major barrierto the
decarbonisation of transport in generd\hile price parity is expected by 20272], the implementation

of this use case aims in itself &xcelerate the migration to electromobiliipto logistics operabns To

this end, it focuses on demonstrating the benefits of an urban delivery service based eenzisgions

vehicles through a set of indicators. In order to gisomote the adoption ofnew vehicletailored tothe

freight industry Use Case3 incorporates several prototype vehicles from thREEV®rand (presented in

Figurel)r LJ- NI AFff& LR SSNBR o6& LK2:G202f 01 A0 SYySNHe® ¢K.
bike modelsl-FEVSo0 assess theirimpa@y (G KS AYLINRZSYSyid 2F (KS OAxiGeQa
the different vehicles currently used Imationalpostal service (CORREOS) will be compared with those of

the I-FEVSrehicles. This comparison will be carried out on the basis of a predefined route ;model
specifically, based on the route travelled daily by the postmahenvicinity of the CIDAUT facilities.

Under this framework, this use caseimplementecbn the Boecillo Technological Park, a space dedicated
to the installationof innovative technologypased companiesThis park spans a significant area of 118
hectares, with high distribution demand from various industries, and a large number of pedestrians and
cyclists. Given theseunique characteristicd,Jse Case 3 addresses the need to provide more space for
pedestrian movement by improving safety from a technological approach. Specifically, through the
development and implementation of@edestrian detection systembased on image processingidrone

of the vehicles to be used; in particultue I-FEVSan.
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FIGUREL -FEVS PROTOTYPE VEHICLES.

All this effortis framed within theconcept ofthe PL The transformationpursued by thisise case¢owards

a more sustainable and more respectful transport, especially for the most vulnerable resefsice the
ambition of the PI to contribute to the mitigation tife environmental and social impact of global logistics.
With this vision, use case 3 supports the concept ofRitrough the following:

9 Further support the use of multiple vehicles to optimize delivery networks. The introduction
of new types of vehicles will encourage the exchange of packages between cars, leading to a
reduction in emissions.

4.3.1 Interventionsdone in the scope of URBANE

Definition of ASS and TEBE scenariofee section 4.3.2)

=

Installation of measuremerdevices into the vehick both into those used by postmataily
and into the prototype vehicledeveloped and ownedy I-FEV®rand.

Data collection for the AE scenario.

Development of a tool adapted for data processing.

Putting into circulation of the prototype vehicles, partly powered by photovoltaic energy
Data collection for the TBE scenarios

Analysif the environmental impact of the new vehicleg calculating indicators.

= =4 =4 -4 A -2

Development and implementation of a pedestrian detection system, based on image
processing, into one of theFEV$ehicles, specifically into the van.

1 Analysis and validation of thgedestrian recognition functiomtegrated in the vehicle

4.3.2 BPMN diagram of the T@Escenariofor UseCase 3

For the Use Case 3, the-FSSscenario is presentedfigurel?. In this scenario, initially a customer (either

an individual or a business) makes a purchase. Then the shipper, who can be a manufacturer or a retailer,
processes and dispatches the order. After that, the courier departs from the warehouse accordirg to t

own planning and optimal routes for a particular day. Once it arrives to the city centre, the courier will
park the vehicle in the most suitable location to deliver the parcel. Finally, the parcel is delivered to th

final client
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In the TO BE scenarialso represented by the BMPN diagranfafurel2, the courier also departs from

the warehouse according to their own planning and optimal routes for a particular day. The difference
with respect to the AS IS scenario is thahow only electric vehicles (either cars or cargbikes) are

used to deliver the parcels. The vehicle selected will mainly depend on the features of the parcels to be
delivered, but also on the preferences of the courier. The use of these vehicles maynhaygaat on the

route planning and the delivery strategy, as the distance to be travelled as well as the available charging
infrastructure will influence the delivery planning process.

@
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FIGUREZ2. BPMN DIAGRAM OF THH®®&ND TBE SCENARIOS OF USE CASE 3.

4.4 Relationship of use cases to DoA

This section addresses the changes that have taken place around the use cases initially proposed in the
Description of Action¥oA) as a consequence of a number wfiforeseencircumstances, mainlglso
connected with the priorities set by the newunicipal governmenthangedn 2023. For the sake of clarity

and simplicity, the following bullet points explain the relationship betweendbmonstration activities
envisagednd the final use cases.

1 Zero emission urban deliverieare covered in e Case 3 with the usage ofl-FEVSully
electric vehiclesand also tackled ind¢ Case2.

1 Dynamic erouting to minimize energy consumption and maximize energy harvestiag
partially covered in We Case2 through the applicatiomf an open access route optimisation
software (MapQuest, available atttps://www.mapquest.com) during the design of the

study scenarios

1 Vehicleto-everything (V2X) communicatioris covered by the application of different
innovative solutions in the three use cases deployed in Valladolid:
1 Vehicleto-Vehicle ¥2\): In UseCasel, the developed communication pild&cilitates
the vehicle arriving at thé/U area communicates via sherange technologwith the
infrastructure. Additionally, the installed equipment allows the information shared with


https://www.mapquest.com/











































































































































