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IS a S a
de la mobilitat urbana

El transporte de
mercancias ocupa
el 40% del trafico
en ciudad

Mercancias (DUM), en el punto de
mira de las autoridades municipales

Los nuevos habitos de los consumidores y el despegue imparable del e-commerce han supuesto

rme transformacion en el impacto que tienen en las ciudades la entrada y salida de

locales le dediquen una atencién creciente y que se establezcan cada dia nuevas normativas
municipales dirigidas a preservar la calidad de vida y la seguridad en las calles pero que,

i para las empresas de reparto.
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M = Distribucid Urbana de Mercaderies

e

=T ¥ =
Logistic centers havan urbanistic role
2F Ga3ISYSNIt aeadsSvyacs

/| ' Rl 0F NNA KI dzZNAI RS
plataforma logistica publica per a
optimitzar la DUM.

Congréd. y de@eéntres
Logistics (UNTEC, Sitges, 1991)
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Estrategies DUM per a minvar les emissions (1998)

! III Congreso de Ingenieria del Transporte
| El Transporte A Lopez Pita y F. Robusté Antén (Eds)
| CIMNE. Barcelona 1998

ESTRATEGIAS LOGISTICAS PARA LA DISMINUCION DE
EMISIONES DEL TRANSPORTE DE CARGA EN EL AREA
METROPOLITANA DE LA CIUDAD DE MEXICO

Juan Pablo Antun y Francesc Robusté

Laboratorio de Andlisis y Modelacion del Transporte (LAMOT)

Escuela de Ingenieros de Caminos, Canales y Puertos de Barcelona (ETSECCPB)
Universitat Politécnica de Catalunya (UPC)

Jordi Girona 1-3, Modul B-1, Ofic 113, Barcelona 08034

— - Nombrede vehicles en circulacio.

Juan PabldAntun (1948
2018), UNAM, sabatic a
la UPC 19988

- Antiguitat del parc venhicular.
_ - Tecnologiadels motors.
Factors vinculats a - Condicionsli frecclg:éngia delanteniment
S - Tipus i qualitat detarburant.
les emissions dels _ - Magnitud delgrecorregutsdiaris.
vehicles de - Distribucié develocitats
- Caracteristigues geometriques devalitat.
transport de - Accidentfglel terreny.
A - Capacitatde transport.
carrega - Ocupacidadels vehicles.

- Forma de conduidels operadors.
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Actors de la DUM (Francestmbustée 1999 | 2003)

Veins / vianants
DUMB = Distribuci6
Urbana de Mercaderies g

Barcelona

Comercos
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transporte de
mercancias por carretera

31 d= mayo de 2001

COMPANY STRUCTURE OF ROAD
FREIGHT OPERATORS (in vehicles/company)
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Atomitzacio
del sector de
transport de
mercaderies
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C/D a porta (per productivitat, confort
chandlinge i les zones C/D estan plenes).

Outsourcingmprovisat de la logistica.
El transport es consideraua NE 31 f O2YS

[ e[ ] I-—-

Min. Stock
Min. transport
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Rellevancia de la DUM amb les emissions urba¢es

Marsella, 2000

MARSEILLES: PEAK CONCENTRATIONS (in town centre, in pg/m3)

Regular weather situation CO NOx HC PM SO, CO,

All traffic 172 17 21 1 0.6 3,005

Average Private vehicles 150 10 17 0.5 0.4 2,140
daily traffic UGM 25 7 4 0.5 0.2 826

(ADT) i
il 0.6 2 0.3 0.1 0.05 178
UGM (Urban Goods Movement) 15% 41% 19% 50% 33% 27%
UGM + FTT 15% 53% 20% 60% 42% 33%
able 6 Peak concentrations calculated for a regular weather situation in Marseilles

(Aria Technologies, 2000a)

DISTRIBUCION URBANA DE MERCANCIAS

O La Distribucién Urbana de mercancias (DUM) supone el 20% del
tréfico y el 40% de las emisiones. El 74% de la DUM se hace por
carretera.

() El e-commerce ha crecido un 20% anual, con especial fuerza durante
el confinamiento a causa def Covid19
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Rellevancia de la DUM amb les emissions urbages

DUM = vehiclesells R T—— verncLes pesanrs
diesel baixa velocitat
moltesparades moltes o | e
hores, alguns lliuraments e 03% | o
rapids sense apagar el Alles
motor, etc. Gasoins —— i

o womx  @awe o | g s

Font: RACC, Ajuntament de BCN, AMB (2017)

Les furgonetes | els camions representen el 23% de les emissions totals d
CQ-equivalent, el 31% de les emissions de BMel 34% de les emissions
de NQ registrades a Barcelona (2018).
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LogisticqDeloitte, 2020):

Politigues de gestio de
y
I

1. Urban hubg(depots, platforms LP).
(smart lockers).

3. Loading/unloading areas + app.

4. Electrification of fleets.

7. Urban consolidations centers.
(digital marketplace).

9. Mobility restrictions.

10. Public transport deliveries.

11. Telemetry systems. ;

Deloitte.

Last Mile Logistics
Challenges and solutions in Spain

Helaraly LN
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Measures to ~ Environmental Urban traffic . Logistic
555555 the f-:; sustainability congestion: efficiency
impact —  kgCO, vehicles/km® EUR/parcel
1A) Reduction of the impact on sustainability and congestion
-
L. 1B) Reduction of
Priority 1 o the impact on
-ED 9 logistic efficiency
T o
Priority 2

‘ 11-15%
@
= e
E :‘_I °
@ ™
o
oo ° 6-10%
=

° _ - | Priority 3

1- 50

e
-

2020 2021-2024 =2025

2) Complexity of implementation

Source: Deloitte analysis

Last Mile LogisticgDeloitte, 2020)

Logistics efficiency
improvement of10-15%

Logistics efficiency
iImprovement of5-10%
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If the goal is to... ...effective measures are...

mobility management

cycling

car sharing and car pooling

clean vehicles and fuels

public transport promotion

urban pricing

access restriction

goods distribution and logistic services
parking management

Reduce energy consumption and traffic emissions

Decrease local emissions and improve quality of
life in city centres

DI VR

A URBAN TOLL.
A ACCESS RESTRICTION.

A Bicycle, walking, carsharing, carpooling and PT
promotion collide with habits / behavior / perception.
A Cleaner vehicles: expensive and slow.
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Electrificacio de la flota DUM
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i *Reuters World ™ Business~ Markets v Sustainability v Legal™ Mare v

Emissions-free truck prices need to drop
by 50% to compete with diesel, study
says

By Reuters
September 11, 2024 141 PM GMT+2 - Updated September 1, 2024 0 Aa (<
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TaxaAmazoni ZBE

El TSJC declara nul-la la taxa Amazon de
I’Ajuntament de Barcelona

L'1 DE GENER COMENCEM A
RESPIRAR TRANQUIL-LES

1/gener/2020

L'Ajuntament esta disposat a fer canvis en l'ordenanga fiscal per millorar I'impost a les grans
distribuidores ara que els tribunals han tombat la norma inicial

06000

70NA DE BAIXES EMISSIONS RONDES DE BARGELONA
INFORMA-TEN zbe.barcelona_:i

M e, /N AMB 22

ADAPT YOUR
BUSINESS
FROM

1 JANUARY

Va comencar a Barcelona I'1 de marg2®Q3
Obtindra2,6 milions d'euros/anyd'ingressos.
26 operadors amb ingressos anualg > a €

El "valor de I'espai public" utilitzat per la DUM a Barcelona ha Moratoria a vehicles DUM i

estat calculat pels economistes delaUBieh c . a €

e e e taxis en la ZBE de Barcelofa
El comercg tradicional paga lloguer i impost "IBI".

61.400 lliuraments de comerg electronic/dia a BEN3 milions anysfins el 1/gener/2022.
de lliuraments/any el 2022 (33 milions el 2020).
TSJC declara nul.la la takaazonde Barcelona el 23JL24. TSJC tomba la ZBE de Barcelona el 21M22.
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Stocka botigues | plataformes logistiques de barri

Carrer Trafalgar a BCN (projecte 2002): SAMP = Sant AndreMicro
w Plataforma (logistica), 2007

P - i
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PL subterrania + aparcament:
els clients compren i al cap
d'una estona recullen la
comanda a la PL

Urban
Consolidation
Centre

(ucQ)

Supplier

Les Ordenances Municipals de

Barcelona no obliguen (nomes
recomanen) tenirun minimd 6 s t:o ¢ k

” ’I ‘ Les plataformes logistiques
SEE e fixes s'han de considerar -@ [ ] oe—eo
Raquel instal-lacions / equipaments .
Gonzélez hli Min. Stock
publics com ara places, I
2 parcs, etc. : P
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Plataforma logistica de

aYl 3Gl SYé Y50Af I f
Passeig de Lluis Companys

RS . I NODSt2y!l X j dzS
traslladar a I'Estacié de

Franca el 2017.
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Lliuraments a punts de recollida (bustieguixetes

rtended Recepcio i lliurament asincrons:
delivery

- Caixa propia

- Caixa compartida

- Zona de lliuraments en edificis ( = busties)

- Recollida a una botiga, quiosc, aparcament, etc.

“Jo també
demano els
meus paquets
al punt de S8
wwrecollida.” . |

I contamine menys! Ny
b ¥
N’hi ha mé‘é de 1300.

El lliurament a busties guixetesés més eficientjue la DUM a porta,
pero cal absorbir el cost de laversioA  RsStemipdral dels espais
RQSYYIF 3L GT SYIIG3sSao PLACLIMA




4t Congrés e ® 9.
Qualitat X IR
de I’ .

Cap alFaaS-=Freightas a Service

Scenario 0. “Business as usual (BAU)”
pg. Model de negoci

-SHOP-

ééé ‘ |_| o Tipo de Tarifa
— . entrega minima

BAU 3,5 €/parcel
Microhub / Urban Staging Areas
......... P T BAU urgent 6 €/parcel
aaa ‘ : A= .;6 &M Microhub 2 €/parcel
. Urgent 4,5 €/parcel
Night distribution & Lol T2

Locker (night) 2,5 €/parcel

I """" Retail shop 2 €/parcel

Entregas BAU 3,5+1
con fallo a €/parcel

Lockers locker Barcelona Innovacio en Transport

16



4t Congrés e ® 9.
Qualitat gn® ® ,
de |” s

| 2yazft ARIF OAs RQSYODALl YSY U e
Crowd shipping

Up to

MixMoveMatch.com

drives collaboration

e 35%  Mix Move [VETED

node #3

77A\ Total Logistic Cost
\ ' ' reduction
Optimised collab. trucks ‘

9, o
. \ . & 0
!/ Gity Hub1 gy, o 0 carbon

) footprint reduction and
:

t 2 N.I_,J I f IE’?"’@Z f Q" y 3 SCoIabora%e — Consignee reduction of Truck Space

necessary

| g
BCN: 3 cops/dia el
juliol i agost

Ladesconfianca entre els operadode
,ﬁj hlehle Truck mercaderies hauria de millorar ambl@bckchain

BlablaTruckermet als transportistes registrantes | tones disponibleperque els usuaris que
necessitin transportar mercaderies puguin contractar aquests serveis. El més destacable:iés que
pagaments es fan per avancat.

Cobrament dL,5 euros/kmi comissio del 12%er cada enviamen(una part va a causa benéfica).
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DUM nocturnasense assistents a les botigues

Mercadona & CI\(prova).
GH QA G3Sa | f

José HolguitVeras(RPI, Troy)

. NYE, 2010 =

TIME magazine listed the OHD project
as a “Top 10 Ideas” March 25%, 2013

Logistica nocturna, ahorra el 30% de los
kilometros

Menys vehiclesm.
Aparcament a porta.
Més velocitat (menys
emissions).

Nit (hora punta = menys
contaminacio).

Meés productivitat.

18
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DUM nocturnasense assistents a les botigues

Summary statistics for New York City regular-hour routes.  symmary statistics for New York City off-hour routes.

Ry Contents lists avellable st ScienceDirect s Variable Mean Variable Mean
REC R " -

ol Transportation Research Part D Distance 147.0 Distance 2785

PR ROG 32,6 qROG 21.9

journal homepage: www.elsevier.com/locate/trd TOG 37.1 TOG 249

co 478.0 co 3218

2018 o, 209290.9 o, 190087.8

Direct impacts of off-hour deliveries on urban freight emissions NOx 779 NO 042
ect impac ur deliverie u eight el @W i e PM10 81
José Holguin-Veras *, Trilce Encarnacion *, Carlos A. Gonzdlez-Calderdn”, James Winebrake ", PM25 11.0 PM25 7.7

Cara Wang ", Sofia Kyle *, Nilson Herazo-Padilla ™, Lokesh Kalahasthi®, Wilson Adarme ",
Victor Cantillo®, Hugo Yoshizaki', Rodrigo Garrido

NYC: CO, | 9%, NO, |18%, PM, . | 30%

Summary statistics for Sao Paulo regular-hour routes. Summary statistics for Sdo Paulo off-hour routes.
Variable Mean Variable Mean
Distance 87.4 Distance 34.0
ROG 18.6 ROG 4.8
P TOG 21.2 TOC 5.5
o mBoncmns co 1945 co 51.1
C0, 78056.1 €O, 23996.4
NOx 30.7 NOy 9.2
PM10 5.5 PM10 1.6
PM25 53 PM25 1.5

el L Mok Vehicleselectrics i silenciosos.
W T | \T 7 Zs=t==  Abséncia de crits | sorolls. SAO: €O, | 69%, NO, |70%, PMys | 72%

. . L -,
Eq u I p d eh an d | I n g SI Ie n CIOS: rOd eS Summary statistics for Bogota regular-hour routes. Summary statistics for Bogota off-hour routes.

(€) New York City, US (original) (d) New York City, USA (shortened)

de goma als carretons, e m —
. ROG 17.1 ROG 12.1
‘ . plataformes elevadores, forquilles 194 oG 17
/ ) porta-pallets, volums en vorera i o, 366 Ko 20
| OHD routes PM10 59 PM10 42

e | L1 1 eSpaiS pl]bliCS, etc. PM25 57 PM25 40
BOG: CO, | 30%, NO, [29%. PM, . | 30%
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DUM nocturnasense assistents a les botigugs

TRANSPORT
ISSN 1648-4142/elSSN 1648-3480 b d
Special Issue on 2018 Volume 33 Issue 4: 930-947 %) Steategy A ) ° Strategy C. )
Collaboration and Urban Transport https://doi.org/10.3846/transport.2018.6058 . N .
Cooperative carrier Regular carrier CF operator
F(u)-N; retailers (1 — F(u))-N, retailers F(u)-N; retailers
NIGHT DELIVERIES AND CARRIER-LED CONSOLIDATION STRATEGIES = :/MVL‘“U“’&N o %\ '. IﬁE{j
TO IMPROVE URBAN GOODS DISTRIBUTION N S— \m _
. ; Figure 2. Comparison of distribution phases in Strategy A (a) and
Miquel ESTRADA , José-Magin CAMPOS-CACHEDA, Francesc ROBUSTE Strategy C (b — cooperative carrier, ¢ — regular carrier, d - CF operator)
Dept of Civil and Environmental Engineering, Polytechnic University of Catalonia, Barcelona, Catalonia, Spain . . .
DUM de diavsUCC UrbanConsolidationCente)
a) b) c) . . . Z
Strategy A Strategy B DUM nocturna i UC@JrbanConsolidationCente) son
Distibution N, reaiers Day (1~ ), retailer Night o, retalers meés eficients que la DUM de dia, pecal una DENSITAT
center s ° 4 1 - . .
\ ce o), o § o MINIMA (CRITICA) de botiguéstailers) que hi
Dy [° e g bl . i ° o o 8
—./."“fl i W il 51 - participen.
r : ) Di‘.i —_ o ) .Df.i
< = > ; B o
Figure 1. Comparison of distribution phases in Strategy A (a) and Strategy B (b and c) D U M nOCtu na es mes efICIe qu € elS U CC en ge n eral z
pero calenincentiusperque les botiguegretailers) facin

DUM de diavsDUM de nit (una fracci6 0 m>X ™M 0 lesinversionsen tecnologia.
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Canvi modal / Intermodalitat urbana

Altres mitjans/modes de transport:
lren:Tolosa, Lille, Estrasburg, Nuremberg.
Vletro: Estudis a Amsterdam, Praga.

Tramvia Dresden CarGoTranper VW),Karlsruhe Budapest (BMW i VW)Requereix una manipulacio de carrega/descarnmegit
rapidade les mercaderies (dispositius de carrega i

Barcassesparis, Amsterdam. equips de manipulacio als vehicles de transport de
passatgers com ara autobusos, tramvies i metros, per tal
de no reduir la velocitat comercial dels passatgers) +
cada parada/estacio seria umicro-centre logistic=

vehicles de mercaderies i tricicles de mercaderies que
arriben i surten de cada parada o estacio, etc.

Intermodalitat; O Kinterurbana, pero
KO(poc viable) per al transport urba:

21



Regulacio dd eQommerce\

El Govern actualitza la legislacio de comerg, que
permetra una regulacio clara de les noves
modalitats comercials

N Generalitat
Y, de Catalunya

10 de desembre de 2024

Botigues fosques o fantasmehan de tenizona d'espera per
als vehicleqjue fan els lliuraments de comandes i també han
de tenir una zona d'estada per a les persones repartidores a
I'interior. Prohibit de 23h a 7h.

Operadors de comer¢ en link - y R guatF de NeBoNda |
devoluciopropis o aliens en un radi maxim 8860 mrespecte a
f QI RNB el 1jdzS FIFOAftAOA St Of A
Cal tenir uminimR Q & ipeé? ®4yvitar lliuraments addicionals.

Construir i utilitzaicCentres de Consolidacio Urbag@Cu).

S

v

i

P
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Tradable Moblllty Credlts

Available online at www.sciencedirect.com

XV Conference on Transport Engineeri

ScienceDirect

Transportation Research Procedia 71 (2023) 188194

A4

a

Transportation
Research

P dia
wiw.elsevier.com/locate/procedia

ing, CIT2023

A Tradable Mobility Credit Scheme Considering Urban Freight

Distribution Vehicles

Siyu Li**, Francesc

Robusté?

TRANSPORTATION NING AND
https://doi.org/10.1080/03081060.2025.2550726

% Routledge
Taylor & Francis Group

Tradable mobility credit schemes: suitable users and their
management

Siyu Li a
Departmen

nd Francesc

Robu
t of Civil and Environi

sté

mental Engineel

ring, Universitat Politecnica

de Catalunya, Barcelona, Spain

RS
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ADD =AutonomousDeliveryDeviceg1)

Urbanisme accessibilitat
universal, zones d€iDo de
parada (parada a porta com els
taxis?).

Per la voreraflux 1 densitat de
vianants molt baix. Accidents?

Pel carrer(calcada): velocitat
baixa, visibilitat, vulnerabilitat.

Incivismecreixent de les
ciutats europees i americanes.

G{ K2NIi LX+dG22ya 2F ! 55 yaMe& B2 6t 0 [f2y3 GKS aARSSH
are you kidding? Similar fast moving walkwaygTU Delft). . -
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. %) Francesc Robusté
Y9y ©@FrancescRobuste

They just presented ONA in
Barcelona (Spain), a prototype of
Autonomous Delivery Devices
(ADD) for future last-mile city
logistics. ONA is huge, a real-size
vehicle (unlike the small Amazon
Prime ADD in form of vehicle or
dog; both can be stolen) and goes
very slow, like most AV

Tradueix el tuit

Francesc Robusté
@FrancescRobuste

ADD (1). Developers (experts in
robotics) claim that we should re-
design our cities to facilitate ADD
operations. | share my reflections
on ADD with you...

X Francesc Robusté
y @FrancescRobuste

ADD (4).If the ADD uses the
bicycle/PMD lanes, the idea does
not make much sense either:
ADDs will be obstacles due to
their low speed and low size

(except for huge ONA) = unsafe...

Francesc Robusté
@FrancescRobuste

ADD (7).If the ADD is used to
deliver goods at night @ (like the
designers claim that ONA is for), it
is always better to use economies
of scale and parking at the door
with regular vans and trucks: we
should have "unattended night
deliveries" like the implemented in
NY in 2010

@ Francesc Robusté
BFrancescRobuste

ADD (2). Congratulations on the
robotics «# and electric vehicle
&8 B developments. But... where
and when are they planning to
operate these ADD such ONA? |
do not see it in dense, crowded
and small European cities... &

Francesc Robusté
@FrancescRobuste

ADD (5). We are just creating new
bicycle lanes recuperating space
we take from private vehicles...
now that we have a decent
network of bicycle/PMD lanes in
many cities, are we gonna fill them
with private and very slow
motorized vehicles? & L. é6

@ Francesc Robusté
@FrancescRobuste

ADD (8). So ADD does not make
much sense EVER... & At least in
the next two decades (perhaps
they will make sense in 50 years,
when all the rich people have a
robot at home &&). v

4t Congrés

Qualitat

ADD =AutonomousDeliveryDeviceg?2)

Autonomous Delivery Devices (ADD-2)

@ Francesc Robusté

ADD (3). If the ADD goes on the
sidewalks, the idea does not make
much sense: we are kicking out
bicycles, parked motorcycles and
PMD from sidewalks, recuperating
sidewalks for pedestrians... are we
gonna put back these ADD
vehicles and pedestrians jumping
and avoiding them? e A

Francesc Robusté
@FrancescRobuste

ADD (6). If the ADD uses the
regular traffic lanes, it does not
make much sense either: they'll
be crashed by cars and trucks
(even with low speed limits of 30
km/h) if they are small, or large
ADD such as ONA will create
extra bottlenecks and queues...

> 2
Francesc Robusté
@FrancescRobuste

ADD (9). We should use the right
technology to tackle the right
problem, but considering all the
stakeholders. Not every

technology that is possible should

be implemented (perhaps is not
socially feasible).

We should solve problems considering the stakeholders’ behavior. We should NOT try to
“change the city and citizen’s behavior” to justify the implementation of a technology that
will not solve any problem and, instead, will make us more “convenience addicts”.

S BIT

de I’
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ADD =AutonomousDeliveryDeviceq3)

Operation costs reduction

in small and medium European cities

Trucklaunched deliverylrones reduction of operation costs bQO%

—

S

Dr.ClementLemardel&2024)

Weimar,
Bolzano,
Satu Mare
Osijek,
Salamanca,
Chelm,

Elk,

Ground ADIS: reduction of operation costs is limited $09%0.

HDV

5

-'LO

m Final receiver
@ Micro-hub

Little Yellow (Meituan, China)

Size comparison with other ADD

Fig. 4. Little Yellow ADD in China.
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Drons

DronsOKal camp o a cases amb jardi.
DronsKOa ciutats Europees (a la Xina™" %"

Si que en tenen operatius). K

Trucklaunched drones:

I,
f\/\#&j:%&!\ﬁ
- . - {m
- - [ ]
. o a
-
E.____J___-_______-_________.____________ H
(] H
- - -
- L] - -
= Final customer

Delivery patterns with truck-
launched drones
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Mesures DUM (a banda d& f 2 U | ) pérya &dukr émissions

1. Liuramentscol-laboratius+ COﬂSO|idatScooperacié dels operadors + consolidacio de
diversos lliuraments = nombre reduit de punts de lliuramenticroplataformescompartides.

2. Armariets de consolidacio de paguets i punts de lliurame@nikurament consolidat
= 45 lliuraments individuals). Els operadors trien "botigues amigables” on lliuren el paquet en armariets (en llc
d'armariets al carrer o llocs publics, que podenwserdalitzats espatllats o robats).

3. Distribucionocturna(sense supervisio 0 sense person@iiuccié deBo% de les
emissionsen comparacio amb la distribucio ditrna).

4. I\/Iicroplataformes+ tricicles electricSuncionen per a paquets petits, distancies curtes,
centres de ciutats amb baixa velocitat porta a porta i alta densitat de lliuraments; rendibNisatagedal
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Que hauriem de fer a Barcelona respecte
la DUM per a reduir emissions?

ChatGPT

Implantar unaxarxa demicrohubs+ repartiment ambcargobikes/ vehicles zero
emissions reforcat amkZBE i acces regulatmillorar lagestio horaria i la consolidacio

Indicadors KPI® LIS NJ Y2y A G2 NI |

Prioritat 1T Microhubs+ dltima milla neta ’g‘argljgg‘_’”egms 90 [IEGnER ({72hie o

Prioritat 21 Electrificacio | renovacio de flotes A liuraments fets amb vehicles de zero

S — . : : iSSi c bike.
Prioritat 3T Regulacio i accés (ZBE i horaris) e susese 88 bhi & tai

Prioritat 4t Consolidacio, rutes i digitalitzacio  microhub
Aremps mitja de lliurament i cost per

Prioritat 5T Repartiment actiu amb bici | liurament (per operador).
- f ONB& YSadzaNka RQl O2Y Léwr ol [gonetey grans fefijades del centre

/ reducci6 de furgonetes diesel.
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DUM Data Center

Dades i documentacio sobre la Distribucié Urbana de Mercaderies

https://dum.bcnregional.com

52 BDum

O tradicional) ocupa les
placesCiDnomeés un

18%
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