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Abstract

Large quantity of goods and services need to béada in urban areas, where numerous people gether.
Urban freight transport, for commercial and donteptirposes, account for 20-30% of total trafficurok. All
people involved (authorities, companies, residenjdace challenging problems which at its bestloarseen as
symptoms of a vibrant city: traffic congestion, atige environmental impact and high energy consionptup
to 40% of the total logistics costs can be atteduto the last mile of goods transport. It is highe to

implement smart solutions... like the IT-platform URBWISE. In this paper we focus on one of the mosdule
URBANWISE Construction.
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1. Introduction

URBANWISE is a research project from Belgian reskamstitutions (Qalinca Labs, BRRC, BBRI and
Multitel), teaming up from 2015 to 2017. It is thaly selected project within the framework of “‘WBoMe’, a
research program in the field of mobility, trandpand sustainable development. This program is pbe
common strategy of the Walloon region, Brusselsi@hRegion and the Federation Wallonia-Brussefstlie
development and investment in research.

URBANWISE aims to design, develop, validate andl@at® an open platform for communication and
management for urban logistics. It strives to makglogistics smarter, with
« Better planning and monitoring of deliveries, vither integration between actors involved;
« Implementation of consolidated deliveries by ofigrall stakeholders the opportunity to exchange on
needs and offers of transportation services;
» Promotion of new urban logistics services throughdreation of a virtual marketplace for city ldigs.

In practice, URBANWISE aspires to connect all astof urban logistics, whatever the sector, comsirg, its

role in the supply chain (carrier, receiver....), atedtype of IT tools in use. The URBANWISE platforis

tested across several sectors (urban construatipstics, cargo cycle deliveries), with attentiorthree types of
interfaces: web interface for SMEs (with a lacklogistics software); system interface for comparieat

already use logistics software; mobile interfacenfmbile users (couriers, transporters...).

In this article we will present the main facetstioé research so far conducted, and give an ouflookuture
developments and perspectives. Chapter 2 willaegpthe role of IT systems in city logistics, ahé state of
art of existing IT solutions for logistics. Thisl@ls us to focus on opportunities for SME oriensadutions,
especially for the construction sector (buildingl @anads) and the light freight sector. The analgéithe needs
for the construction sector is discussed in chapteChapter 4 will present the platform architeetand its
development. Finally, chapter 5 mentions the vélishaand future of the URBANWISE construction, gpin
from a promising tool to a fully operational IT-gfarm.

2. Sustainable City Distribution and IT
2.1. What isthe problem?

Due to their large populations and extensive commakestablishments, urban areas require largetuesnof
goods and services for commercial and domestic (Bsewne et al., 2012). Therefore, an efficient and
environmentally friendly urban goods transport egstis essential for the economy and liveabilitycdfes
(OECD, 2003).

According to different sources, urban freight tgor$ accounts for 15-30% of vehicle kilometres iban areas
(Dablanc, 2007; Kenworthy et al., 1999; Russo anthic2012; Schoemaker et al., 2006). However, dube
specific conditions in which urban deliveries aerfprmed, urban freight transport presents disprtigrally
high external impacts (Lebeau, 2016). Indeed, urbraight transport faces many challenging problems,
including high levels of traffic congestion, negatenvironmental impacts, high energy consumpfi@aniguchi

et al.,, 2001). Moreover, although freight transpartities constitutes a small proportion of théatdreight
transport length, it generates a high proportiothefcost, with ‘last mile’ accounting for 28% bittotal cost of
transport (Wittlov, 2012). Economic impacts also include decreases in jgumsgdiability and impact on
congestion (Quak, 2008). Decreased accessibility ratiability leads to the reduction in levels @ngce and
efficiency of freight transport (Taniguchi et &0Q04).

2.2. Instruments

Numerous instruments are available to remedy diffies in the organization of freight transportities and to
reduce its negative impacts, numerous instrumesta\ailable (table 1).
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Table 1. Available instruments for urban fraigransport

Instruments Example(s)

measures relating to physical infrastructure distaiment of urban distribution centers or new logdand
unloading infrastructures

administrative and regulatory measures accesictasts in the urban area depending on the sizbef
vehicle, its environmental impact or delivery sahled

economic measures traffic taxes or subsidies gdatat "green” operators

educational measures awareness campaigns or iggwdraining for drivers

measures related to spatial planning establishofemw logistical areas

technical measures relating to vehicles use ofpcessed natural gas (CNG) vehicles / electric vehicl

technical measures related to information technolodT Platform, Transport Management Systems (TMS)

All the instruments are key elements of a sounlfitetransport policy. However, we believe thapearticular
IT solutions have a great capacity to solve sonth@brganizational problems in urban logistics.

2.3. IT systems in sustainable city distribution: role and possihilities

First, they can improve the dissemination of infatimn on spatial and temporal constraints in ur@as, thus
optimizing transport flows, avoiding inaccessibteas or obstacles, or allowing carriers to iderftie delivery
locations. IT systems would allow better manageménbvad space via reservation systems.

Secondly, information systems allow for better ieatt synchronization between actors. It is thussfide to
remedy certain difficulties in shipping and receiyi(deliveries not completed due to absence ofpiemi,
several vehicles that load or deliver simultanegustc.). For example Debauche (2006) shows th& 25
deliverers don’t notify merchants of the deliveatal/ time.

Thirdly, information systems can allow for horizahtollaboration between actors. The vehicle logdate can
increase by pooling cargo. The basic idea of udzgo pooling is that the volume of freight vehicla urban
areas could be reduced through more efficient fiseloicles (higher average load factors, fewer gntpps)
(Crainic and Gendreau, 2003). The purpose of cpmging is to combine individual shipments, growgsror
partial shipments destined to the same locality inonsolidation center so that fewer complete @sgare
transported to their destination (Lewis et al. 200hysical pooling is a common approach, whicthoines
introducing a transhipment point where shipmen&s @combined. The most well-known measure is the
establishment of urban distribution centers, a fpueasure in urban logistics (Verlinde et al120

However, mutualisation does not necessarily redieeintroduction of a physical pooling platformytktan be
achieved by a change in behavior (Verlinde etZzf11,2). This forms the basis of collaborative lagssystems.
Sharing of information on available capacities vdoallow a shift towards such systems. Indeed, thehasis of
companies should no longer be on the optimizatibthe use of their assets but on the optimizatibrthe

delivery, using available assets, whatever themenw{Mervis, 2014).

Fourthly, IT systems can contribute to the promotié new sustainable urban logistics services. ddaption of
these new logistical schemes remains a challengaisgort companies lose visibility on the terminal
subcontracted part of deliveries, which can hadirect impact on the quality of service (e.g. comination
failure about the exact position of the packagehil&rly, the development of these new servicesoisstrained
by the ability of new entrants to communicate ogirttransport offer, thus capturing sufficient flewecessary
for the creation of a profitable service.

2.4. Existent I'T solutions for city distribution
A state of the art regarding IT tools currently itadgle for urban logistics is relevant for the URBWISE

platform. With this knowledge we are prepared tplese the needs (especially for two sectors we $oan,
construction and light freight), allowing us to gelthe potential of new services.
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2.4.1. Transport Management Systems (TMS)

TMS have played a role in the smooth functioningtlod supply chain since the 1980s. Such systems are
generally available as stand-alone software packagften as part of an Enterprise Resource Plan{iiRiP)
system (PRG - Oracle, 2014). TMS are primarily mted for carriers or service providers whose casress

is to provide transport and logistics (packagesitaioers, bulk goods) on behalf of their customews. these
carriers, TMS covers functions such as schedulfridgtivery, optimization of rounds, optimization lofads, and
real-time traceability. However, most of the tram$pmanagement systems currently available are goifiyn
targeted at large companies and do not adequateiess the needs of SMEs. SME’s often lack ressuce
implement a TMS, requiring a long process of ind¢ign and customization, (EASME, 2015).

2.4.2. Data exchange standards

Resource management in the supply chain is ingrelysicomputerized within companies, with tools as
Enterprise Resource Planning (ERP) or Warehousealyianent System (WMS). However, these tools are not
able to communicate with each other. For a longtithese expensive and heavy to use tools were/egstor
large companies. The emergence of more flexibleicloomputing solutions is beginning to arrive oe th
market. Next, harmonized tools for the exchangeebérential data between a supplier and its custsme
(identification and product description data) haeen created, such as standardized electroniogatal

Recently, a range of new standards has been dextfop the harmonized exchange of event data betate
actors in a supply chain. These standards have dreated specifically to provide a shared visipilietween
the various operators of the supply chain. Thigility is based on 2 pillars:
« identifying the logistic units, i.e. creating akibetween an identifier and an object, a packagepalette,
in order to generate the information flow associatéth the physical flow,
 to collect, exchange and share unified informatioough standards common to all players in the lsupp
chain, using tools that create data in the sammedts, independent of the technology used: 1D barcod
2D barcodes (QR code, Datamatrix, ...) or RFID {@agdio frequency identification).

This family of standards, grouped together underrtame EPC global (Global Electronic Product Code)
developed by GS1, an international standardizdimay whose role is to facilitate the exchange &rimation
between players in world trade. This includes idieation standards such as the EPC (Electronid&tbCode)
and interface standards such as EPCIS (Electraoniuet Code Information Service).

i " - ,
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Fig. 1 Schematic description of EPC network coverggologistics, 2013)

EPCIS allows tracing the complete life cycle ofraguct, from the producer to the consumer (seelfigThis
standard provides communication interfaces allowimginterconnection of independent traceabilittadases.
Users are free to develop their own architectuyatesn, according to their objectives, with hardwared
software components of their choice. Such harmenizaallows the interoperability of the tools, allimg
partners to keep applications they use (ERP, WMSwith) their own data and vocabulary. Also, it albw
exchange security, where each actor is masteisafdta, and only shares them with the partnerabelmosen.

2.4.3. Mutualisation of transport: freight exchange platforms
Freight exchange platforms are platforms for thehexge of information between carriers and shipping

companies to facilitate and accelerate decisioninggiki the transport industry (Lewandowski, 2014 allows
4
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the various actors to find or to provide missiohgaods transport for the account of others (Rakativo et al.,
2009). Freight exchanges allow carriers to limitpgyrshipments, to optimally use their cargo spée@cquire
new transport commissions which results in lowestgdor services (Lewandowski, 2014). Current amdd
freight exchanges include BP2WEB, TELEROUTE, TIMO@OTRANS.EU,WTRANSNET (Huyghe, 2014).
Currently, these freight exchanges focus on intbeq long-distance transport rather than on urbgistics.

2.4.4. Mutualisation of transport: crowdshipping

Crowdshipping is part of a larger trend in the 'téliga economy" (Arslan et al., 2016). It transforomslinary
citizens into transporters through the creatiomeiv logistic networks (McKinnon, 2015). People @#ing
from A to B can take packages to be delivered ftaea The package can then be brought to very langmal
cost in economic and environmental terms (McKinri2®15). Among the crowdshipping platforms we caa ci
Zipments, Friendshippr, PiggyBee, Bringrs, RoadlleerCargo. A number of these platforms focus oralloc
delivery (eg Postmates, Deliv, Doordash, Swapbéixjally, we can also note the emergence of sonmtfoptas
that allow pooling of storage locations accordimgthe same principle. Examples of such platforms ar
Lockitron, MakeSpace, Boxbee, Cubbyhole, Parcetifrgn ShareMyStoragee and Roost (Accenture, 2015).

However, in spite of the interesting potential leége initiatives, crowdshipping involves severalional risks
compared to deliveries by logistics professionals:increased risk of damage and loss of packaggiserh
security risks and a guarantee of quality of sertiat is not always present (McKinnon, 2015).

2.5. Information tools and urban management

Next to these IT-tools for city distribution, iratives aiming to improve information and urban ngg@ment are
worth mentioning. These tools are potentially lidke some features of the URBANWISE platform.

2.5.1. Network information

Cities can provide traffic information on the netlijoin an attempt to improve transport planning aedicle
routing. Many routing and navigation tools are e but few take into account the characteristicarban
logistics such as different access regulations nidipg on the size of the vehicle, time of day. Hegre we can
highlight initiatives the following tools specifibp designed for urban logistics:
* Some cities have developed preferential routetrdiok traffic and have integrated them into GPS
navigation tools (e.g. in Bremen, Tallinn or in Rehr region) (SUGAR, 2011);
» For London there exists an on-line travel planperctically designed for freight transport, takiimgo
account regulations for vehicles of different sizes

Optimal vehicle routing also requires that realginmformation is taken into account in the eventaofy
disturbance. The Belgian research project Urbapzevided a collaborative solution, with networkdnhation
coming jointly from both drivers and authoritiestégrated in a transport routing tool. Despitediieng interest
in this project it was (not yet?) implemented, baly due to insufficient financial support frono¢al and
regional) government support.

2.5.2. Management of delivery areas

Another type of initiative concerns the managenwémtelivery areas. Two interesting projects areRREILOT

project, which has set up a booking system forvdeji locations in Lyon and Bilbao (Gonzalez-Feliuag,

2013), and Aires of Future Delivery (AFL) projentliyon, which improve the use of delivery areasans of
booking and dynamic adjustment (PREDIT, 2013).

The projects show that the use of intelligent managnt systems and booking of delivery locations can
rationalize their use and drastically reduce themer of illegal parking (up to 80% reduction depegdn the
type of vehicles), while offering more comfort tawkrs. However, it should be noted that there sead for a
real-time dynamic reservation system. Indeed, esdifficult for carriers to plan in advance thmé of arrival,
a reservation too early could be counterproductive.

5
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3. Needsfor the construction sector
3.1. Process

In parallel with the state of the art of IT systeimsustainable city distribution and urban managensystems,
we entered into dialogue with the industry to méet needs for the URBANWISE platform. Initially, we
analyzed four possible development directions: Sarction”, “light freight”, “consolidation” and ‘fmart
cities”. Halfway through the project, URBANWISE waeviewed by international experts. Based on the
progress and opportunities within the three yeaesicale of the research on the one hand we foars#dt two
most promising sectors for a new IT platform, “ligreight” and “construction”. In this article wadhlight the
construction sector (roads and buildings), selefdedhe potential to match the traditions in tleetsr to the
digital revolutions, and to provide smaller comganivith the same type of capabilities as the lacgempanies.

A thorough consultation process made sure we dpwetmat is needed. A preliminary study of the praide
encountered by the sector and possible solutiosscamied out. A total of over 50 meetings werealhel
« Internal meetings, to make sure the needs forabmss were fully understood by the IT development
partner and to check the technical possibilitiepai&ntial developments of the IT-platform.
« External meetings were in the first place bilatenaktings. In this way, companies were able tolspea
freely without the risk to make competitors widean necessary.
 Later in the process we organized thematic workshiopwhich we confronted the developments within
URBANWISE to a panel of interested companies intihe selected sectors.

3.2. Sate of the art - construction

Concerning the state of the art in constructiorg aixes were examined: the internal organizatioooofipanies
(suppliers, contractors, etc.) and the communipdtistween companies.

3.2.1. Internal organization.

Computer tools allow suppliers of materials to pdama optimize their delivery rounds. In generaly@s noted
during our interviews with actors in the field ththey have a very strong desire to optimize tHandjlof their

trucks and to optimize their delivery rounds. Tigisrrespective of whether or not the IT tools ased, or the
size of the company. This is due to the fact thatwe in a highly competitive market and that tnwwisal of the

company is at stake. Consequently, beyond the @mwiental or mobility reasoning, it is mainly theoromic

criterion that encourages the suppliers of matet@mplan and optimize the organization of theirto

Concerning construction contractors, the orgaroratf deliveries of materials are conditioned maiby the
planning of the construction site. There are a itmlé of IT tools available to organize the exemutof a
construction site, to plan the delivery of mateyjiab follow up customers and to computerize a wisaries of
procedures in general. It should be noted, howehat,there is a great heterogeneity between thstagtion
companies vis-a-vis the computerization of themgedures and the digitization of information. Indiewhile
most large and medium-sized enterprises have a@&grated IT system, the smallest entrepreneurs are n
sufficiently aware of these planning tools and rthmatential. The whole sector is not equally awafehe
existence or the interest of the methods of manageand planning.

3.2.2. Communication between companies

We have seen that each actor can have powerfid toa@rder to organize its internal activities. Hawsr, it was
found that most of the problems encountered invdghg materials on site were due to problems of
communication between the various actors on thetoaetion site. De facto, calls for delivery of ¢t@ctors are
currently made either by telephone, or by e-maikween by fax. Given the delivery constraints linkedthe
actual status of a construction site it is cleat tthere is a lack of information for smooth andirojzed
deliveries of construction materials. To our kneede, there is no tool to consolidate communication
throughout the delivery process between contraeogssuppliers. URBANWISE would fill this vacuum.
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3.3. Transversal needs

The construction sector has specific needs. Nesiedh, there are some transversal requirementsjratgher
sectors (like light freight). Future users see ¢h@s ‘conditio sine qua non’ for the developmerthefplatform:
» There is a need to differentiate user accountkegtirto a natural person) and enterprise accounts.
Different people in a company may have differespmnsibilities and access to the platform;

» All actors stressed the need to have a user-fiyeamlll easy-to-use platform. It should be adaptebél
sectors of urban logistics and to many types afract

» As the platform aims to connect urban logisticyets, there is a need to limit risks associated wit
setting up these new collaborations, it is necgssaverify some data and documents allowing
authentication and guaranteeing reliability;

« Protection of company data remains a major elefioerthe adoption of a new IT tool. URBANWISE
must allow users to easily manage the confidetyia#ttings.

3.4. Specific needsin a heterogeneous sector

The construction module should help to improve éfigciency of the supply of construction sites aiie
disposal of waste and materials. It addresses thi@ \ctors in the building and roads sector (catdra,
suppliers, collectors, transporters....). Through tdsetcommunication between all these stakeholders,
URBANWISE Construction aims to accompany all thpkgyers in the preparation of deliveries, monitgrof
transport, management of unloading and disposabste. How to do so in this extremely heterogenseator?

« Multiplicity of actors
The sector is characterized by the multiplicityitsfactors. Contractors, subcontractors, supplieasisporters
and collectors are all involved in managing theointd and outbound flows of a site, each havingeatgr or
lesser impact on the activities of others. Coortitimaand communication is fundamental to ensureatimand
efficient logistics. Our bilateral interviews shadveéhat general contractors had very little vistgilon the
deliveries made by their subcontractors, resuiiting series of difficulties in the management dbading (road
congestion caused by unanticipated simultaneolsgediels, non-available unloading machines, etc.).

« Company size
The construction sector is distinguished by a widgety in terms of company size, from the smadiftsman
working on his own account to the large multinaibemploying several thousand people. This hetereige
has many implications for the way the sector ogatéah particular on the level of computerizatidrt@mpanies
and their capacity to use new tools and digitizrthrocedures.

* Nature of work
It is also symbolized by the nature of the workrieal out. Construction supply is not handled in shene way
by a large construction company or a company slieeihin a technique. The nature of the work, dretefore
of the materials, implies very different constraiim terms of delivery times, conditioning of thaterials to be
delivered, transport conditions (truck size, trugge, dimensions, weight , quantity to be deliverett.) or
unloading conditions (type of lifting gear requiredailability of these gear, delivery schedulés,)eTherefore,
good coordination and communication are once afyaidamental.

* Nature of construction site
The construction sector is also distinguished leyrtature of the construction site. The size and tyfpthe site
(building, roads, etc.): the extent of the sitel wdind to complicate access. Will the driver eadihd the
unloading area? Does the site have several unigaaieas? The le location of the site: is it in aban
environment? In a pedestrian zone? Does the neigbbd configuration allow access to large truck#e S
installation: e.g., how many cranes are there?hEurthe evolutionary nature of the site: doesatress change,
is lifting gear available...?

» Factors linked to persons working in the sector
During our interviews two factors were noted mainyes: languages and responsibilities. Languagelsespon
a Belgian construction site and among supplierskmp to 10 languages! The impact on communicasion
7
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therefore not insignificant and the platform shotdlle this into account. Finally, who has authotityreceive
the goods? The issue of authority is more compidxgaer construction sites than at smaller ones.

4. Platform architecture

The research presented above revealed a commaultinreur reflections and a logistics plan withaie steps:
Delivery Preparation, Delivery, Unloading and Evatton (see fig. 2). These sub-issues facilitatedetkchange
with the players and the identification of genemal specific problems and functionalities in regeoto the
problems encountered by the sector, the modulsspport of the new logistical opportunities, etc.

PREPARATION ROUTING UNLOADING
® ©) ®
B ° N
|
— - —
Order — _'l=a -R
(®) ) _ |
management o o ®) ®
= f the delivery i
B ©
®  Eaw ATION
=R Of ®
o"0 ® ©®®
Preparation %
of the delivery =
-
—
® Ccontract
® Provider

Fig. 2 lllustration of the overall logistical scherfor construction

4.1. Opportunities for URBANW SE

Among the most frequently cited feedback from auteiiviews, we can underline the strong interesain
"dashboard" vision for deliveries management, thednto develop a user-friendly platform availaloleséveral
languages, the lack of interest in the managemigparking spaces waiting before unloading or thpaspunity
to set up a stock exchange of materials. In thé p@pagraphs some more information is presented.

» Delivery Preparation
There is a sustained interest in the computerizatib calls for delivery. A dashboard vision is vamuch
appreciated. To facilitate the calls for deliverysystem based on an excel table has been put fbrasma
convenient solution. The platform should be mudtiguage, at least in French, Dutch and Englislortimdition
about the construction site should be developedh wutomatic notifications of updates. Other neagss
elements include better tracking and validationdefivery dates and times, availability of equipmenhis
should go hand in hand with a better overview tfceutractor deliveries.

» Delivery
A mobile application has been validated as a regbdunity for carriers. According to the sectdrere is no
brake on this development in the medium term. Tlobika application should be multi-language. In diddi,
there is a strong demand to improve the manageaieatglivery delays. The construction sector istieag need
of easier contacting drivers, transporters andrs@eagers.

» Unloading
The platform needs to facilitate delivery control &void unloading errors, with centralized inforioat
Delivery orders need to be dematerialized. Theustatf deliveries must be integrated and follow gidal
process. Further, a crucial aspect is the reductibrproblems associated with unloading equipmemt (o
inappropriate unloading equipment (unavailabilibgdequacy). Unlike what we expected, there isnaddority
for the management of unloading locations or wgitiones for trucks.

» Evacuation
Evacuation is a closed market, with collectors ilegwvio opportunity for entrepreneurs to manage evast
There is a high opportunity for stock exchange atemals at the end of the construction site. Feones actors,
there is an interest for promoting reverse logsstig the platform.
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4.2. Urbanwise prototype

The architecture of the URBANWISE platform is dexpad in response to the needs and opportunities pted
above. The platform, which consists of a databaskdata processing, is hosted on a server. A wielface
(see fig. 3) is intended for small and medium-sieederprises (SMEs) who do not have logistics-$jpeci
software. A system interface is intended for congmthat already have their own computer systencdtat to
logistics. A mobile application is intended for {itaem users who are mobile.

The prototype facilitates the delivery planning amgroves the visibility on all deliveries to consttion sites.
It minimizes the use of mail, strengthens the comication between partners. Also, during deliveryriproves
communication and it facilitates tracking of theode receipt.

=5 URBANWISE =- A- B aenepreneur~

e MY PROFILE

View Details ° w Details ©

MY ARCHIVED SITES | MY SUBSCRIPTIONS
B E—
W —
. ——
View Details © ‘ View Details © ‘ View Details ©

Dashboard : Chantier BRRC

€Y 1nformations about the Work Site

SetetEHEe ey m
View Details © View Details
e S
Al © ©

Fig. 3 URBANWISE Web interface & Dashboard for arksite

A first feature is the management of a construcsioe. It is possible to virtually create a new stouction site
and include general information (coordinates, confgerson) and specific information about deliveptions
(delivery hours, site plans with accessibility infmtion, material available...). Under developmen¢ ar
accessibility requests and a day planning.

Second, management of the construction site woitksanseries of functionalities.

» Construction side: it is possible to create a @elivcall, and keep track of delivery proposals from
transporters, choosing the transporter and confieradequacy of his proposal. Adjustments propbged
transporters, for example in terms of times or mialtg can be accepted or refused. Further, per
construction site there is a good overview of deies (in progress, planned today, history).

» Transporter side: overview of delivery calls (irogress, planned today, history). Mobile application
confirm delivery is functioning. The addition ofvezal drivers has to be added in the future.

Included in the prototype is also the functionalifiya product and materials library, with easy stifg and
adding available. The incorporation of pre-progragdrists of materials is under preparation.
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Several improvements to the existing features rathe pipeline, like an agenda view, allocatiordtivers and
visualization of deliveries on the mobile applioati Possible additions in the longer term are rigtadterfaces
for the automatic import of existing data withoatentry (site data, item data ...), geo-localizedking of the
delivery according to various statuses, materiathange market.

5. Conclusion

Based on the study work so far, we can state tkeaeneed for such a tool as Urbanwise. Neverthgiesorder
to bring Urbanwise Construction to the market ialsolutely necessary to (1) focus on evaluatiegpiatform
by testing deliveries in real situations, and @)develop terms of use and subscription formuldsesé are
essential conditions to be able to valorize thealaesearch in practice. For a fully operatiofaplatform , it is
necessary to find sufficient contractors and sappliwilling to invest time. The findings of the easch are
typical only for Belgium. There are undoubtedly ofpnities for a tool such as Urbanwise in othenntdes.
The findings of the research go beyond the researed (Wallonia, Brussels): without major changespol
such as Urbanwise can be applied in other counti&sgyuage areas.
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