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Assignment:

Thinking with a “bottom-up smart city" mindset, what problems did you
see here or in your city could be overcome with the help of IT?

Who are the citizens that could benefit from that? What are their needs?
(employ the techniques from Gemma’s workshop)

What resources are available (data, APls)?

What can be made available through a possible solution?

Are there similar solutions ?

What professionals (from which disciplines) would be required to
develop a solution in that context?

What obstacles would you have to overcome?



Obama’s Memorandum on Transparency and Open Government

Transparency - “[P]ut information about their operations and decisions online and readily
available to the public.”

Participation - “[O]ffer Americans increased opportunities to participate in policymaking.”
Collaboration - “[U]se innovative tools, methods, and systems to cooperate ... across all levels of

Government and with nonprofit organizations, businesses, and individuals in the
private sector.
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The Open Government Partnership is a multilateral initiative that aims to secure
concrete commitments from governments to promote transparency, empower
citizens, fight corruption, and harness new technologies to strengthen governance.
In the spirit of multi-stakeholder collaboration, OGP is overseen by a Steering
Comnmittee including representatives of governments and civil society
organizations.



Toward Government 2.0

Government 2.0 or Gov 2.0 refers to
government policies that aim to harness
collaborative technologies to create an open-
source computing platform in which government,
citizens, and innovative companies can improve
transparency and efficiency. Put simply, Gov 2.0
is about "putting government in the hands of s i
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Open Standards Spark
Innovation and Growth

Build a Simple System and Let It Evolve
Design for Participation

Learn from Your “Hackers”

Data Mining Allows You to Harness
Implicit Participation

Lower the Barriers to Experimentation

Lead by Example



Gov 2.0 combines Web 2.0 fundamentals with e-government and
increases citizen participation by using open-source platforms, which
allow development of innovative apps, websites, and widgets. The
government’s role is to provide open data, web services, and
platforms as an infrastructure.



The Open Detfinition

“Open data and content can be freely used,
modified, and shared by anyone for any purpose”

opendefinition.org


http://opendefinition.org

open data is citizen

empowerment
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Government Open Data

Data produced or commissioned by
government or government controlled entities

https://opengovernmentdata.org/



Principles

Complete
Primary
Timely
Accessible
Machine Processable
Non-discriminatory
Non-proprietary
License-free

https://opengovdata.org/



Open Data is an
important resource for
civic innovation



civic hacking




"Civic hacking is a creative and
often technological approach to
solving civic problems. These civic
problems run the gamut from voter
registration and public education to
helping consumers buy homes and
choose financial advisors"

Tauberer, Joshua. Open government data. Joshua Tauberer, 2012.



Civic hackers can be
programmers, designers, data
scientists, good communicators,
civic organizers, entrepreneurs,

government employees
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crowdsourcing
of

solutions



# BigApps & BigApps2.0

BIGAPPS Il BIGAPPS g\l BIGAPPS
NYC 2013 NYC 2014 NYC 2015

http://bi .n

hitp://rioapps.com.br

- rioapps
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http://bigapps.nyc/
http://rioapps.com.br

GoogleTrends Compare

® hackathon ® ‘open data" .
2SS - p‘ S + Add comparison
Search term Search tesm
Worldwide « 2004 - prasent v All cateqories ~ Web Seaxrch «
Interest over time @ -»

Correlation obviously does not imply causation, but...




In the beginning: contests focused on exploring data

Evolution: specific demands



Connected Cities Challenje

CityCharge

A solar-powered charging station for public spaces that
uses Bluetooth and beaccn technology to gather
snvironmental data and act os a wi-fi hotspot

Contests with specific focus

Zoro Waste Challenge

Treasures JustFix.nyc

A mobile app that allows users to share objects with A tocl that assists tenants with their housing issues by
others in thair community providing @ platform for renters to organize and take
action in gerting repairs mada in thelr spartments.




hackathons




“Hackathon” combines the terms “hacking”
and “marathon” and implies an intense,
uninterrupted, period of programming.

More specifically, a hackathon is a highly
engaging, continuous event in which people
in small groups produce a working software
prototype in a limited amount of time.

Komssi, Marko, et al. "What are Hackathons for?." IEEE Software 32.5 (2015): 60-67.



KEEP
CALM

AND

HACKATHON



crowdsourcing of solutions developed by the local
community:

Create a culture.
Engage people.



Software engineering for
social Good

Ferrario, M. A., Simm, W., Newman, P., Forshaw, S., and Whittle, J. (2014). Software engineering for’social good’: integrating action research, participatory design,
and agile development. In Companion Proceedings of the 36th International Conference on Software Engineering, pages 520-523. ACM.



open data hackathons would
help saving $$ in the
development of useful Apps
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(data-centered instead of

(no quality assurance!)






solutions

open source?
hire the teams?

incubation?



give hackathons a purpose
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our attempts:

Citizen-centered design
City as a laboratory

Not limited to technology



it would be difficult to make the
developers go visit the city




we spoke to representatives
of many departments of
Recife’s mayorship

they know their users
"pains"



personas + scenario

LUCIANA
18 anos, estudante

CONCEICAO
38 anos

http://hackercidadao.com.br/



7 competition categories

50+ participant projects
(27 in 2013 and 20 in 2014)
3 day hacking
Solutions were more creative than in previous years

WIS, T | pacto AR
7™ Comigo Pela Vida




We wanted to understand better what was
going on.

Then we finally started some research on that...



why do you attend
to hackathons?
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https://goo.gl/DBNeam



App Contests being used as a way to
explore open data sets



App contests were seen as an
opportunity for governments to
invest in crowdsourced software as a

new form of procurement
(Johnson and Robinson, 2014)



Apps developed in civic hackathons are said to be

quickly abandoned by users because of a lack of focus
on the citizen.

(Townsend, 2013)



Instead of being motivated by civic engagement,
hackathon and application development contest
developers are driven by entrepreneurship
and the rewards of the contests.

(Almirall et al., 2014)

Contest participants go after money but also

look for visibility that would help them get investments.
(Lee et al., 2015)



The criticism we found in literature is not based on empirical evidence




However, positive findings were based on
different types of evidence



A study based on data collected from 24 civic
apps contests, worldwide (Hartmann et al, 2016)

"Participants are driven by motivation around
engaging in the construction of that as well as
meeting new people, discussing ideas and
improving skills.”



A study based on data collected from 24 civic
apps contests, worldwide (Hartmann et al, 2016)

Social or'economic value from these competitions
depend on users accepting.and using the
products of civic apps contests.

There is a need for financing and promoting the
developed products from app competitions.



A survey with 150 hackathon participants from the USA
(Briscoe and Mulligan, 2014)

The motivation of the interviewed participants:

1. learning
2.networking
3.social change
4.win prizes
5.free pizza

6. build a product
7. glory

8.find a team
9.find employment
10.attract investors



A survey in a 24h civic hackathon in Sweden
(Juell-Skielse et al.,2014)

top three triggers of motivation:
1. fun and enjoyment

2. intellectual challenge

3. status and reputation



We wanted to confirm the claims
about prizes not being too
important, but also understand
the participants motivations
as a whole

Gama, Kiev. "Crowdsourced Software Development in Civic Apps - Motivations of Civic Hackathons Participants®. Proceedings of the 19th International Conference on
Enterprise Information Systems. 2017.



RQ: What are the main
motivation factors of
participants in
civic hackathons?



The motivation factors we chose to ask

A likert scale ranging from
“not important at all” (1) to “very important” (5).

i 2 3 1 5
Prizes (cash, products) - = c -~
Engaging in the resolution of civic problems “ & < (e ®
Learning and developing new skills o o

Performing teamwork
Networking (make contacts, meet new people)
Increase your visibility in the community
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Populzt on

123 participants from three
hackathons in Brazil and
Australia/New Zealand
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Usage of convenience sampling in situations when the target
population is very specific and of limited availability
(Kitchenham and Pfleeger, 2008)



29-31 July 2016

GovHack is an open data hackathon held across
Australia and New Zealand

4 SEE EVENT LISTINGS 2 ADD TO YOUR CALENDAR




24 hours City )

45 participants

270/ 28n May 2016

Hackatity is a hackathon that aims to tast big data and promates its use to
deveuo soldtions that will have an impactin the city, but alsg foster
colaboration amongst slakshalders, For 24 Bours, partidpants sel

oeelhar lo develop sodbons based In open source platiorms as FIWAKE

aress challenges faced by the Sitizens, using dats provided by the city.
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Developer

(J Designer

Project Manager
) Activist

33 32
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Learning and developing new skills

W Performing teamwork
GovHack Networking (make contacts, meet new people)

Learning and developing new skills

m:M\ Networking (make contacts, meet new peop
-l -7 _~

Engaging in the resolution of civic problemsle)

Networking (make contacts, meet new people)
Engaging in the resolution of civic problems

2'%%'3 R Learning and developing new skills




Top-three motivation factors were:
*learning and developing new skills
* networking with other people
* engagement in the resolution of civic problems

Results confirm findings from Briscoe and Mulligan (learning,
networking and social change).

We reinforced the finding that prizes are not the most
important factor



We also observed these
events under a Software
Engineering eye.

Gama, Kiev. "Civic Apps Competitions: Preliminary Findings on the Longevity and Quality of their Outcomes”. IEEE Smart City
Innovations 2017.



We intended to evaluate the civic
hackathon participant's perspective
on the software engineering practices



How are functional
requirements being

identified for applications
in civic hackathons?



Is there'evidence of any
concerns with software
quality/during the
construction of their civic
app?



How do teams

create and manage their
tasks in civic hackathons?



How are the civic
apps being released
and maintained?



Questionnaire

How did your team identify the functional requirements
for the application?

How did your team deal with software architecture?
Did your team use pair-programming?

How did your team performed tests in the project?
How were the project tasks created and assigned?
How was the project managed?

Did your team use version control?

Did your team finish the project?

Do you or your team plan to maintain you project?



Developer

U Designer

Project Manager
O Activist

52 27
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Questions Respoases (4%)

GovHuch  Huchuoity  Hucker Cidudio
a How did your team Identify the functional requirements fa the application?
Onganizers guve cnough informution (0 undertand requiremments 250 1.7 10,0
leam became the stakeholder based only on their own expanence 62 462 50.0
Team became the stakelolder amd gathered informstion on te web 19.2 423 40.0
Team gatherad requirements with posential users or stakeholders 90 i8 0
b, How did your team deal with software architecture?
No lime w0 discess sbout software schitecture 212 19.3 6.7
Mimmal discussion about the software archarectire 538 692 6.6
Concenns with applving architectural or Jesign patterns 50 1LS 16,7
< Did your team uvse pair-programming?
Side-by-side programming 923 SN 90.0
Puir programming 7. 19.2 10,0
d. How did your team performed fests in the project?
The team did net worry about testing K6 269 233
Cxploratory tests 654 ERR | 66,7
Bewer structured teclungue (e.g. unit ess, test cases) 0 0 10.0
¢. How were the project tasks created and assigned?
Tasks were created by the team since the beginning 192 JKS S0.0
Tusks were delined sl assgned us the projeet evolvesd 65.4 6.5 46,7
Team was not sure abour what tasks they were performing 154 0 33
£ How was the project managed?
Daecentralized vole of munager (eversone supervised cach otherd 538 654 833
There was a clear project manager s 23.1 10,0
There was o role of munuger or Kuder 154 1.5 6.7
g id your team use verson control?
The team used o version coatrol tool 80.5 769 600
The team did e use version contrel 135 231 40.0
h. Did your team finish the project?
Project was not finished 423 76.9 63.3
Progect was finished 517 2 w7
L Do you or your team plan to maintain you project?
Intention 1o wuintain the project 5.1 19.2 76.7
Project was abandoned 519 808 233




We analyzed people that developed apps in
contests, but also wanted to analyze the apps
being produced



Are the civic apps produced in contests
being used and maintained?

What is the perceived quality of the civic
apps produced in contests?

What is the potential for these civic
apps generating impact by being widely
adopted or becoming viable businesses?



] ] civic apps constests

‘I 2 2 winning apps on multiple categories

® BigApps 2t

2009, 2010, 2011, 2013, 2014, 2015 2010, 2013 2012, 2013-14, 2015-16




Ratings and last update of Mobile Apps still available (Feb/2017)

# BigApps

Conlest App Platform | Raling  #Evaluations | Last updale Instalfations
NYC BigApps 2009 | NYC Way 105 3.5 117 201401-21 .
Purking Tinder Androwd 4.6 7.719 2007401-20 SO0.000 - L.ONEOND
Parking ['inder 105 43 802 2016-07-20 -

NYC Bigapps 2010 | Roadily 1Phone App 108 -+ 745 2005401-10
NextStop 10N 3.5 442 2050419 -

[ CultueNOW 1S 3 13 2013-00-17
HealthyOnat 0S8 45 IR10 2015-11-12 -
NYC BigApps 20153 | Child Care Desk Android 5 2 2014-06-04 100 - 500
Hopscotch 108 45 3842 2017-01-24 -
NYC BigApps 2014 Mind My Busincss Android 3.5 4 2016-U5-13 500 - 1.0
' in Mimd My Business 108 N/A ( 2H6417-27 -
benefit Kitchen Android 43 6 | 2015-08-24 500 - 1.000
NYC BigApps 2015 | benefit kitchen 108 N/A U 2015-11-18 :

08 91
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Ratings and last update of Mobile Apps still available (Feb/2017)

wa

[ Contest

App

Platform | Rating

#Evaluations | Last updatc

Installations

=

(ttawa Recyeles 1085 3 / 2011-02-25 -
_ My OC Transpo Android 4.2 2,642 2017-01-15 SOUUG - TDX.000
— .

ApprdOtiawa 2010 (s insideout Android 3,7 26 20110103 5000 - 10.000
Mlawa CGuide Androd 2.7 (B3 201 1-02-30 1600 - 5.000

Bus Buddy 108 - 330  2016-11-01

()-Transil 105 N/A N 201 3-015-12
. : HistonCity Olliawa Andrind - ) 20050523 X} - 500
AppsaOttawa 2013 —ger e oy Android 1z I 01306 30T < TO0
Rent Compass Android 28 SO 20030228 SO0O0 - T00.000
Ottawa Garbage Schedule Android KN 30 20100723 1000 - 3.000




Ratings and last update of Mobile Apps still available (Feb/2017)

Contest App | Platform | Rating | #Evaluations | Last updatc | Installatlons
Pacificados Web & Mobike Android 5 1 2012-06-14 10 - 30
Lasy Tax: Andrond 44 R 2007-01-19 10000000 - 50,000,000
Rio e Biciclela Anidroud 7 63 211 5-11-30 SA%M0 - T0.0HK)
RioApps 2012 Buus Andraid a2 344 2050318 LN - S0.0HK)
Rio datdc Android N/A O 20I5-10-13 10-50
Lasy fax: 105 = 1235 208/-01-22 -
BRS Ria - Vias Rxpressas Onhus 108 A 32 2001400172 -
DenincizRio Anddrind 5 1 2003 114M 1} - 50
TTuge Contra Dengue Android d 105 2001 3-07-02 1.0 - 50,000
Rio Upn Android kW) 13 2014-03-23 SO0 - 1O
RioApps 2013/14 Procon Canuca Andrond 3.3 132 2013-0807 3.000 - 10.000
Me Acorde No Ponto! Android 32 0 201310403 100 - 300
1Reslauranle Basice 105 N/A (i} 2013-07-16 -
e Jola 08 N/A ] 2013-11-24 -
Rio Viva dgua Andrond 5 S 2015-11-04 10 - 50
Rio Virlual Anclrid 5 3 20 H-172413 5= TR
Seniors App Andraoid 14 16 20151924 HXE - 510
Jurp Parh Andrond 4.9 55 2017-02-403 SO0 - 1.0U0
Adlvinha Rie Ancdroid 4.7 3 21M5-114M FOXY - S
RioApps 201516 Cale. EDE Android 1.4 4] 2006-0N1-19 1.000 - 3.000
Rio Strect Muscum Android 1.0 19 201405401 SoU - 1.0U0
L i, partiu? Andrond 4.4 82 2016-06-02 1.004 - 3.000
NCARBLE Anclroid 4.2 133 201741241 SAX0 - 10006
Tulebol na Pragu Andrond 13 3 2015-10-01 50 - 100
Comercializa Pavela Ansdriod 1 1 205-11-15 1 - 50
Accssa Mais i08 N/A (} 2011510412 -




Average user rating on Mobile Apps

Contest ¥Apps with reviews  Avg rating
NYC BigApps 11
Apps4Ottawa 9

22

RioApps

Std. Dev
0.6
0.6
1.0



Visits and Maintenance on Web Apps still available (Feb/2017)

Canfest App Name Domain # Vishts In Dec/2016 | Last-NModified |
NYC Bigapps 260N | g Apple | wiww bigapplead com ] 20001033
R Parkiag L inder www besiparking.con, 28200 NrA
NYC Bighpps 2010 Doulgl.ol WIWW dnu:::‘nt.aln* 0 N/A
NYCFacets nyc pedincities.com 15200 NA
NYC BigApps 2012 | 596 Acres SOOaCTC s 0ny 4 NA
New York Top Builder www avinpoullder com 0 N/A
Hopsootch www gechopscotch.com IS130 N/A
NYC BigApps 2013 | Poncho poncho.is 32600 | 2016-10-31
Solarl s solachisecom (XX} NA
i WWW PIDSICWATES 0o 160K N/A
Heat Seek NYC heatseek.org 1500 NA
Counsc Kicker counckickercom A5 NA
NYC Bigapps 2014 | Daeun See Doo wiww dreuseedo,ong ~ld NA
Fxplore NYC Parks WIww sxploreycparks com 0 N/A
NYCHired.com nychued.com 0 N/A
Mind My Business MWW IR PHESING Sy C Com N JNGOY 3T
City Champe wWwWw.greenbarreiencrpv.com - 0 NIA
. ISSUEY ORCT ASSUCVOTET Of L] NA
NYC Bighpps 2005 -5encit Foichen SR 1882017011
Justlin.nye bela sustlox e 0 NIA
Shinny A wiww shinnyapp.com 0 N/A
AppeiQuavs 2010 O‘w’nFE:':.a wwm.uuu::lmcu L A
OC Buy Trucker www oebusircher.eon 23100 NiA
CtWatch oltwatch.ca 1500 NA
: Suve the Ram www save-the-rein, ool [E1 | 20151012
Appsdiuswa 2013 ryiawas Hean www smeweheiies con (KR WA
Otawa Garbape Collecting Sehedulc  gisconocgroup. uealpary.ca 31 0180807
Defibrill App www defibrllapp.con 0 N/A
KioApps 2012 lasy 1o WWW LASYIAXLO0m. b AT N/A
RivApps 2015/14 #FhetAnkio SISIANNHo.com.br 613 N/A




Some successful cases

Easy taxi (an outlier)
MyOCTranspo
Embark
Sportaneous

Parking Finder



Apps developed in such contests could be
part of an innovation ecosystem



software ecosystem

a set of businesses functioning as a unit and
interacting with a shared market for software and
services, together with the relationships among
them.

Jansen, S., Finkelstein, A., & Brinkkemper, S., 2009, May. A sense of community: A research agenda for software ecosystems. In Software Engineering- Companion Volume, 2009. ICSE-
Companion 2009. 31st International Conference on (pp. 187-190). |IEEE.






relationships
underpinned by a common
technological platform or market
exchange of information



Interesting step to take: a well civic innovation
promoted by the city.

Example: San Francisco and Amsterdam cases
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Wraping up

Free access to Urban Data Flows + Civic Hacking (to build solutions and also produce new data flows)
Both converging to a Smart City Software Ecosystem, build from the bottom-up

Civic Innovation can boost local economy

Events to engage innovators from the local community

Continuity of Apps is actually a problem

Open platforms for open ecosystems



Thank you!



