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1 ABSTRACT

In the past couple of years UrbanTech projects haiged an unprecedented amount of venture caphaly
propose to combine IT, data and knowledge about#pacities of our built environment and offer thei
customers solutions in housing and energy usegulesionstruction and occupancy of buildings and
transportation. Following individual business platieey are developed for predefined environments
characterised by spatial scales and that can belfeddvith easily available data. The for profibjects are
different from “Smart City Solutions”, which aremaunicipal service, target a city’s entire populat&nd

aim for an integration across urban systems. lir therent stage of development “Smart City Solusid
have, however, struggled in particular to achigwe interoperability between urban systems and urban
management platforms.

The objective of the paper is to explore the padérdgf insular but structured entrepreneurial @foof
UrbanTech projects to create a city data markegplacconcern is father the usefulness of these tata
promote integrated types of planning and desigbuitt spaces, thus increasing the overall qualityhe
built environment and the transparency of procesBais paper presents an analysis of UrbanTeclegtoj
receiving incubation or acceleration grants forofoilg or scaling business models based on digital
information sharing with the objective of creatibgtter or improving built environments. Focus i po
comparing the spatial scales covered by the pmj¢ioe type of data shared, the process of dakactioh,
storage and management and the interoperabilifglaiforms as well as the alliances with profesd®na
contributing and profiting from sharing. A framewofor analysis and understanding of venture capital
financed urban services is crucial for urban adshiators concerned with achieving integration dfaur
processes and systems as well as for entrepreseeking to make their projects relevant in the l@mg.

Keywords: Planning and collaboration; integratedsigi® and planning; collaborative consumption;
Incubators and accelerators; city data marketplace

2 INTRODUCTION

UrbanTech has emerged as a new market. UrbanTeighpeses promise to combine IT, data and
knowledge about the capacities of our built envinent and offer their customers solutions in housind
energy use, design, construction and occupancywitdibgs and transportation. With small, local si#p
companies, the UrbanTech sector promises to brldgegap between urbanists and technologists. In the
New Urban Agenda UN Habitat International has recsed the need to bridge the digital divide as amse

of encouraging civic engagement and improving actesurban services (8132). The document highlights
the importance of local governments in “data coitet; analysis, and dissemination,” including “lbga
generated disaggregated data” as a means to préevidence-based governance (8135).” (UN HABITAT
[l 2016). A survey by the European Innovation Rership for Smart Cities & Communities (EIP-SCC)
found “that 75% of European cities have not yehpé&d an urban data platform.” Reasons are a lack of
confidence and capacity, a lack of cooperation betwdepartments, organisations, sectors, and budget
constraints (bsi 2017). UrbanTech, so the hopdsaaliieve where large corporations that are tiawmtly
driving smart city solutions have failed. But raigi capital, forming partnerships to test ideas and
approaching clients are complicated. Hence, sfaitiaubators and accelerators throughout the wualce

set up UrbanTech verticals, allowing private anstiiational investors to share risks and take part
expected future revenues. This paper explores daren of UrbanTech enterprises, and the potertial f
integration through digital information sharing ttemall, isolated projects can bring to a sectat ik
notorious for its lack of a systemic approach. @&fework for analysis and understanding of ventaetal
sponsored urban services is crucial for urban adtméitors concerned with achieving integration djaun
processes and systems as well as for entrepreseekmg to make their projects relevant in the lmgn.
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3 URBANTECH

3.1 Definition

Generally speaking, UrbanTech is solving problerhgligital information sharing with the objective of
improving the way built environments are desigmnaahstructed and maintained as well as making ftife i
buildings and neighbourhoods more comfortable amyenient. This includes IoT, construction-relatech
(ConTech), real estate or property managementecekaich (PropTech), infrastructure tech relatedrban
mobility, energy and water management, streetilightpublic safety and security, and transportatfnom

a customer perspective UrbanTech can, accordii@pyalen, be divided into three segments: “Urbantech-
Tech with the intent of improving physical infrastture or the built environment”, “GovTech-Techiwihe
intent of improving government operations” and “iCikech-Tech with the intent of improving community
connectivity” (Bowden 2017). Urbantech-Tech comgsisoT, ConTech, and MobilityTech. It has the most
diverse range of paying customers: governmentiegtiprivate sector companies, and in many cases en
consumers. GovTech, mainly Software as a Servieapis commissioned exclusively by government
agencies to improve government operations. In tBewhere Boyden's cases are, CivicTech are social
networking platforms for collaborative consumptitime sharing/shared economy or the peer econonfy wit
services paid for by end-consumers, advertiserd, edected officials. This approach to a definitioh
UrbanTech suits the study presented in this papéneapaper is interested in agency and businedsimas
much in the resources, in this case digital infdroma sensors and devices, needed to deliver &serv

3.2 Relevance and potential of UrbanTech for Smart Cites

Following individual business plans UrbanTech sohg are developed for predefined environments to
improve and make local infrastructure, the builtienment and social processes in and around Ingidi
and neighbourhoods more efficient. This is greatsfor the local economy as well. The smart citiegket

Is estimated to grow globally to USD 2.57 trillidny 2025 (Grand View Research 2018). The projects
UrbanTech start-ups engage in are in stark contiwasbrporate-designed smart cities. Corporategdesi
Smart Cities like Songdo (Korea), Masdar City (UA&) PlanIT Valley (Portugal) are guided mostlythg
experience with hardware and software. The largparations who undertake them, Siemens, IBM, Cisco,
and Phillips are early players, qualified becauke¢heir product range and to a lesser degree by the
knowledge about how cities function. Albino et & &ritical towards the outcomes of corporate-desi
smart cities. They see them as ‘empty’ overly p&ghnuities lacking the quality of technology to emveo
citizens by giving them a chance to adapt the teldgy (Albino, Berardi, and Dangelico 2015).
Fragmented, individual, small-scale efforts ondkieer hand will yield a large range of informatiamd this
pool of data could crucially improve smart progmnesbf diverse urban processes (Hernandez-Mufiat et
2011). This hope raises the question of governahadgital information and it sources. Researchard
administrators have long called for more integragjedernance models, tailored to local conditiors tan
facilitate the operation of smart cities (Fernanfeez, Fernandez-Guell, and Giffinger 2018; Bel(d2).
Soderstrom et al. debunked the smart city initetas storytelling, a strategy employed by largea dat
companies to gain traction and dominance in thamugdanning market (Séderstrom, Paasche, and Klause
2014). The question is whether the many smallerabflech initiatives bundled by accelerators and seed
funds are a legit response to Sdderstrém’s etadl.“for the crafting of alternative smart city sies”
(Soderstrém, Paasche, and Klauser 2014). In tl@di8 2eport the global consultancy McKinsey highiggh
the option for “an open approach to support innowvasand private sector participation” giving Amstam
Smart City as an example. Here, municipal agen@dsgcational institutions, non-profits, private{sec
companies, and start-ups come together in privabdippartnership (Woetzel et al. 2018)

3.3 Problems intrinsic to UrbanTech

Compared to the earlier corporate efforts, UrbahTmojects have the advantage of scale and tindihgy
start small and propose to solve existing paintgoiBut they also face challenges stemming from sbi of
characteristics. Short-term worries are raisingtaggorming the right partnerships to test ideasl making
their products and services known to potentialntéieln the medium to long-term UrbanTech companies
need to create a self-sustaining flow of revenuw @osition themselves within an eco-system of hardw
(product) suppliers, software (service) suppliard alients who have the cash to pay adequatelyhfese
services. In a smart city eco-system the utilitypadducts and services combined is larger tham then if
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infrastructure and collected data can be shardsGind venture capital investors know this. Mijaitities
as well as tech venture capital funds started licisemall scale UrbanTech projects, which theyph®
seed fund or accelerate. Municipalities invite ivators to test-bed and pilot. VC investors giventteccess
to initial or further rounds of funding and entrepeurial coaching. They create opportunities tohptb
potential clients and to explore business modetbabiTech incubators/accelerators hence have adisti
advantage over corporate efforts to design smaesciThey curate a batch of ideas, explore thedncanty
keep the best, teaming up with end customers.

Morozov and Bria who write about the emergence @ity Data Marketplace” are undecided whether the
activities of private companies in a traditionalvgoiment domain are for better or worse, regardidss
company size. In their opinion the outcome depe8tisuld governments “manage to preserve theirtabili
to implement independent, effective policies andidle their own fate” when defining a “conceptual
apparatus to reassess their relationship to teogpoldata and infrastructures” everyone would hienef
Solidarity networks and alliances between citiegprimiect urban data to become locked down in ceutpos
could steer development in the right direction (bxmv and Bria 2018).

4 STRUCTURED ENTREPRENEURIAL EFFORTS OF URBANTECH

For this paper, 20 UrbanTech projects were analifsideceive or received funding from Dreamit \Weas
and Urban-X. The two accelerators were chosen,usectheir websites provide an introduction to ned a
still small-scale companies. Also, thanks to thentmeng received at the accelerators, companied ten
present their product and service in a concisedbthat is easy to compare. 10 projects are preddrgiow.
For the other half of analysed projects there vadsenough data available.

4.1 Criteria for analysis

Smart city platforms create value by using infolioratin three ways: (1) descriptive (they descrildeatv
happened), (2) predictive (they anticipate what télppen, e.g. is inherently probabilistic, usirajadas a
key source of insight), and (3) prescriptive (tipegvide recommendations on what to do to achieasyo
The questions are thus: What kind of data needsetoead to analyse the past? What kind of sensors o
means of real time data collection in the presemnacessary to predict a future that is enoudge teelevant
and far enough to have time to compute the prognasd implement recommendations? The effect of
prognostic systems is always to avoid mistakes. dmvmistakes defined? To this end the case stadges
analysed according to the service they offer ompttodlem they propose to solve, the types of degy heed

to create this service (definition of mistakes) déinel way they collect the data. The geographic eahgy
currently cover and their potential to scale iseased, along with the type of clients and profesdio
partnerships and alliances they formed so fardesssthe relevance of the project for a smartptstform.

4.2 The projects

4.2.1 Dreamit

Dreamit is a start-up accelerator founded in pastiip with Strategic Property Partners, a jointtues by
Jeff Vinik and Bill Gates. Dreamit has an UrbanTeatrtical that uses the Tampa Bay Waterfront
Redevelopment Project as a case to test “toolfa] tan be part of the workflows for all architeetur
engineering and construction companies which warnbtegrate, BIM, GIS, CAD, loT, web services and
visualise them in a worldwide 30 tool that givesrththe ability to plan for the future and the imjsaof
current development.”(Fee 2017).

Dreamit’s UrbanTech vertical classifies its progeictto 3 categories: construction, smart city aal estate.
GovTech projects pertaining to electricity, wategste and mobility are deliberately not includedthe
portfolio.

4.2.2 URBAN-X

URBAN-X is built by MINI and urban.us. The accelenacollaborates with BMW iVentures to explore
follow-up investment opportunities and partnershwHERE, Google Cloud, Amazon Web Services,
Hubspot, Intercom, IBM, foundersuite, ReachNow &itiBike for software applications. The program
brings start-ups together with experts in areas kX and Ul, mechanical and electrical engineering,
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software development, growth hacking, communicatiarrbanism and design. The projects listed below
belong to the Urban-X Built Environment and Reakles Vertical.

Name Service Data types Data Interoperability | Professional Clients Spatial scale
collection alliances
Amenify CivicTec /| Property types| Apps, Property Lyft,  Pupjoy, | Multi-family 4 cities,
in-home and locations,| phone management Corepower property scalable
services services offered, hotline software (Yardi,| Yoga, Sun| managements,
service requests| RealPage, Basket local businesses|,
OneSite) residents
iDevelop.Cit | PropTech/ Zoning data,| Self- google maps Unspecified off- Real estatg 3 cities,
y scenarios  for| vacancies, digitized site constructors| developers scalable
real estate| requests zoning
development codes,
Apps
PassiveLogic| PropTech/ Building control | Sensors, Pre-installed unknown Owners and Unknown,
smart real estate and cameras, mechanical occupants of| scalable
management touchpads | building residential and
data equipment office  buildings
and units
Snappt PropTech/ Applicant data | Self- Bank and creditf Goldman Landlords, US wide
rental uploaded statements, etc.| Property Group | property managers
application documents,
screening third party
platform documents,
filled in
surveys
Smart Barrel | ConTech/ Photographs, facial Unknown NOOS Labs,| Construction Construction
construction personal detection project StartUP FIU, companies, sitg sites, scalable
staff identity, time | camera, management Miami Ironside | managers
supervision and sheets weather software
time station
management
Table 1: Companies at Dreamit UrbanTech Vertical&Ball Intake, source: https://www.dreamit.comtakamit-startups.
Name Service Data types Data Interoperability | Professionals | Clients Spatial
collection /Alliances scale
Envairo PropTech/ smait Air  quality, | Sensors Unknown Unknown Property Unit,
real estate occupancy, managements| building,
temperature .
office tenants | scalable
Awvir ConTech/ real| 4D BIM, | Point cloud| Unknown Unknown Construction Building
time _ pointcloud scan companies, sites,
construction . .
monitoring site engineers | scalable
Campsyte | PropTech/ | Description| App/ google Unknown Citizens, City,
outdoor of outdoor| online maps owners of| scalable
space spaces form outdoor
booking spaces
Rentlogic PropTech/ Readl Hygiene Physcal on-| Real estatel Streeteasy, Tenants, New York
estate rating (pests), site ratings can beg Nooklyn, landlords City
damages, state inspections displayed  on| renthop, ’
of equipment websites with a| compass, scalable
plugin Douglas
Elliman,
NYBits, Zillow,
Realtor.com
Hosta DesignTech/ 3D 3D models| Mobile phone| Unknown MIT Homeowners Rooms,
models for| created from| camera units
design and| photos
renovation
Table 2: Companies at Urban-X Built Environment & Restfate Vertical, source: https://www.urban-x.com.
4.3 Analysis

The projects are rather evenly distributed alonlgddiTech categories, with the omission of GovTeclthvh
is deliberate in the case of Dreamit and formsits vertical at URBAN-X. In the ConTech categormat
Barrel and Avvir improve the management of congioucsites or the construction process itself. Barr
uses real time portrait photos and face recognttocheck work hours of staff. Timesheets can hesaed
with this data. Avvir matches point cloud scanstakf construction sites in regular intervals vitie BIM
model to detect mistakes and adjust constructitbedides accordingly. Amenify and Campsyte qualdy a
CivicTech. They offer tenants and citizens moreicdmfor spending their spare time or outsourcimgres
around the house by matching demand and supply.nfynesaches customers through partnering with
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multi-family building managements. Building managamns can offer a wider range of concierge services
and in turn are granted access to data about tlednts’ preferences. Campsyte’s platform is omen t
anyone. Owners of outdoor spaces like gardens aold pnd citizens looking for locations to hold dmar
events. Snappt and Rentlogic offer rating servioegpotential tenants and apartments respectiv&nappt
uses documents like bank statements provided b trties, but makes this an optional choice for
applicants. Rentlogic collects data about the gualf apartments and buildings by conducting plafsic
inspections. PassiveLogic and Envairo offer smaal estate solutions. With data collected from sens
they install both companies offer to adjust buigdequipment, to improve air quality and thermal tmm
and reduce energy bills. iDevelop.City tackles reatate development questions that interface with
government decisions like zoning, density and locatHosta provides software for homeowners thatstu
photos taken with the mobile phone into a 3d modéth this model, scenarios for interior renovatican

be developed, materials chosen and the renovatipeagb can be costed.

With the exception of iDevelop.City, the projectgain digital information from clients. Formats genfrom

3d or 4d BIM models, to specifications of indoodasutdoor spaces, to financial and other infornmatid
tenants, to housekeeping service offers and demaadadoor climate and types of building equipment
already installed. In the case of iDevelop.City gmment zoning information is digitised by the puadj
Many services link their data to existing softwarel data as part of their services. Most populgomsgle
map to indicate geolocation. Rentlogic makes thafing of rental real estate accessible in the fofm
website plugins available to providers of onlinetat platforms. In terms of customers and partrbese is

a trend to seek out organisations like large resideproperty management companies in the case of
Amenify, to reach scales fast and reduce the nurobgrartners to negotiate with. All of the projects
analysed have potential for scaling.

In terms of data analysis and data managementigmlicot much could be found out. Most of the conngsm

use proprietary software for data analysis. Datlyars software is just as important as the rava datbe
analysed. They determine how urban processes aceilied, how they are predicted to unfold in theire

and what kind of measures will be prescribed. Mifsthese algorithms appear to be based on advanced
statistical machine-learning techniques. They asgel amounts of training data to create models dhat
perform classifications and then make predictiddecause they are developed by a service company
competing for customers and market share with atberice companies, they are proprietary, meanong n
one has authority to check how they function ortiirad of training data they used.

5 FURTHER TOPICS WORTH DISCUSSING

UrbanTech cannot replace responsive, accessiligomsive and effective government administratiaut.iB
can stir up operations as usual and make exisgngces more efficient and possibly more accurats]
through ways of bottom-up data collection and eatidun, like proposed by Rentlogic, is a slight ad&to
escalate observations about property hygiene, pestsafety up the administrative hierarchy. Otges
that start as purely commercial services may b@tefest to governments. In the example of Rentlogi
landlords apply for a rating of their real estéiecause they want to let potential renters know well/their
properties compare to other offers. Properties dinatobviously substandard or even pose risks bdiqou
safety are unlikely to be inspected by the serviddss brings up the question about participation.
Participation in the digitalisation of urban infaatron seems voluntary. Citizens without a habitusing
smartphones and digital apps, are not represemedal@a not have access to these services. But dagdr
might still be represented. The absence of anyiomef how the proprietary algorithms underlying tase
studies function raises questions. Concerned atimuteffect of proprietary algorithms in generale th
USACM (U.S. Association for Computational Mecha)idas issued the “Principles for Algorithmic
Transparency and Accountability” to start a discusabout the risks posed by the use of algoritoms
societal information (Garfinkel 2017). This is faore rudimentary than the concern of data inteiadyikty,
while sharing of data is not even addressed here.

A fundamental question about VC funded incubatar accelerator projects are the constraints givetnéy
business model of the VC fund itself. Such constsatan define the types of projects applying owing,
the types of projects admitted to the program amdekbpment of the projects after completing thegpam.
In an interview, an insider to a VC incubator exmda that incubators and accelerators are undeeimm
pressure to multiply their investments rapidly. Quay is to estimate the value of projects at theetof
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completing the program at a multiple of the valt¢ha point of entering the program. This, backgdhe
public visibility generated during the program malkiepossible for the VC fund to sell its shareghwiigh
profit. By their nature VC incubators and accelerstare driven by quick financial returns and da no
necessarily have the long-term vision and stratedyecome a player in the emerging city data mpl&ee.

6 CONCLUSION

The objective of this paper was to determine wiradaated UrbanTech projects can contribute tofaneh

an integrated smart city platform. The projects there analysed are all business ideas developesniyl
teams and funded by venture capital accelerat@iserT for themselves, the start-ups have to conipede
market of ideas and transparency; how data is pseckis prohibitive in such an environment. At tusly
stage, interoperability is of concern only if itrfies part of the business model. Some projects xistrg
online services, mainly google maps, or professisnétware like BIM software or timesheet softwaoe
sell their services. Others offer plugins to thpakty websites to display there and thus increbseuser
experience or decision making base of the end mstoThe VC accelerators that select, invest in and
mentor the projects and introduce them to clieritews no long-term vision to position themselves
strategically in a city data marketplace. This cades that the market alone is not suitable to Idpvan
integrated smart city platform, even if the playars fragmented, but the ideas and solutions dpedlby
smaller companies can set an impulse.
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