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1 ABSTRACT

The notion of ‘smart cities’ is increasingly vistbin discourses on the future of cities but Chasgmming

to transportation, whether we are ready for it ot. it can be argued that smartening the mobility
infrastructure enables the citizens to make infatghecisions, and this is indeed true- if done walt, it has

a big “if.”

Rapid urbanization is leading to an increase ingpart issues which is affecting the livelihoodoebple on
social-economic —environmental levels. This redeamgages with the key drivers of change and pesvid
affirmative aspirations for mobility in the not-siistant future in order to facilitate conversaticasout
change. However, the development of possibiliteseifarios) for the government policies and business
innovation is dependent on the advanced techna@ogysocio-economic values which are embedded in the
context and culture. The thesis aims to visuallm®ugh foresight by design, plausible alternatioés
sustainable future for passenger transport in Dhstimulate sustainable innovation developments f
transportation and analyze the present innovatiftaences for smart mobility in Delhi and seek whah
accelerate this adoption.

The first part of the paper analyses how do urbdanngrs use the discourse of smart cities and hdas
defined in India. Later it describes the transfdioraof Delhi from 2006 to present and highlightattthe
future of mobility in Delhi is in question as thapital city is immersed in pollution and congestion
private as well as public transport vehicles andeaeryday increase of private vehicle populatiohe T
challenge is to cater to existing problems like@asing levels of air pollution, traffic managemensis and
urban population growth; analyze the drivers ofnggawith limited infrastructure to integrate thdigies,
technologies, and businesses in order to devesnystainable transportation model which fulfills thesting
needs and is flexible enough to accommodate fardut

The paper reveals the personalized mobility expeés of the existing users and their perspectivesder

to search the greater effectiveness, efficiency, safety through digital capabilities and servicEsough
future is fiction and it is a story which each sfwrites every day but the changes in how peophkemfiom
one point to another and their levels of * digitability interest’ would determine the opennesshef users
for the future mobility solutions. The three foetfuture will be empowered users, changing mobitiydels
and transforming eco-system where intelligent cotividy would unite varied rage of emerging
technologies to enable smarter, healthier and mesdient and economically vibrant urban life. This
research considers smart mobility by outlining entrchallenges, suggesting technological, infrastral
and policy solutions and distilling explorationstbé future into a series of ‘user journeys.’ Farthisionary
examples of citizens (User personas) experienaemtelligently connected Delhi in 2050 is projettia
possible pathways for an inclusive mobility desdjffers in significant ways from today’s systemserl
report seeks to answer if ‘branding of technologpn be used as a tool for create a new identitynfauility

of Delhi or ‘upgrade’ the existing situation? Howncthe context of Delhi be decoded to describe the
perceptions of the people?

Keywords: Liveability, Automotive Mobility, Sustaable Transport, Challenges, Narrative transportatio

2 INTRODUCTION

Future is fiction, but the cities of the future Mok ‘smart.’” ‘Smart cities’ is the most fashionalgloncept in
urban policy nowadays but the meaning of the teyrofien obscure in a different context. But is enést
city” just another buzzword or does it have somemagy? Smart City is considered like a winning arba
strategy using information and communication tebbgies, business models, and solutions to incrdase
operational efficiency, share information with thablic and improve both the quality of services and
citizens welfare. However, according to Holland80@) generally, there is a complete disagreemeniitab
what a smart city is or should be, which mystifieblic debates and obscures the current interests.

Mobility shapes the cities, but cities are notistahey change and adapt like living organismsr diree.
The city is a paradox which is overwhelmed by teréasing number of challenges but also provideswa
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to find opportunities for the future, and by impirmy the urban mobility, our cities will allow theta thrive.
Mobility reinforces everything we do as individuats communities; as regional, national and intanal
economies. Though people need to move around asteEdshuman need mobility is also considered as a
luxury for contributing to the quality of life bynabling the exploration, leisure, and recreatiobMty is
also one of the stiffest and universal challenge®d by cities all over the world. Existing and egigg
cities are facing challenges due to rise in urbapufation, global urbanization trends and influemce
climate change causing problems for efficient nmigbilith the limited access to the capacity of phgb
infrastructure. Simultaneously, the expectatiohshe citizens are continuously changing with thebgl
trends and are influenced by the constant innowatiaround low carbon or sustainable, efficient
transportation technologies and by growth in inftatural management.

Though historically, mobility was primarily vieweds a ‘product’ that includes vehicles, physical
infrastructure, fuels required to move around boiv rmobility is approached as a ‘service’ for seasle
movements from place to place. These new capabildére based on physical and digital infrastrucaunc
provide opportunities to improve the mobility sees for the citizens, manage the physical tranafiont
network demand in order to generate wider econamicenvironmental value. Focus on smart infrastrect
projects are becoming a commonplace where entreprieh business models are disrupting the
transportation sector by recognizing the pattefmsability for the under-utilized capacity of th&isting
infrastructure as ‘wasted assets’ and thus progitditiormation everywhere’ for its services.

Thus, smart solutions can help to improve the iefficy of the system and redistribute the demandsacr
modes, routes and time to solve the challengeslifagehe city governments causing economic, saidl
environmental implications. Therefore, strategmsmieasurable economic and environmental sustdityabi
and improved traveler experience would be achidyeckducing the use of fuel and power consumption f
vehicles, reduction in congestion and travelertfai®n and promoting the efficient, cost-effectsystem to
eliminate adverse impacts on health and environnaerdt would provide improved accessibility and
affordability of transport providers and travelers.

However, if “smart cities” is the answer, then whats the question? We need to rethink how to tattide
demands of the city caused by the rising trendrlbhnization and population increase. How can telcigyo
and intelligent design be used for creating a bettgld for people? Therefore technology will beedsn a
manner which is no longer isolated in differentides or services; rather it would be used to surdous,
support us and promise us for a better urban expegi Cities of the future will only become sméadaters
the need to know who we are, where we are, whatre@nd with whom we are. New technologies, interne
of things, big data and artificial intelligence shpromises to provide an adaptable and efficieftlipu
transportation system, but there are significaophmles which rise to questions related to privagyality,
and ethics. Will everyone can benefit the technicldgransportation advances or will it be accdssinly

to those who have the resources or knowledge tahesa? Therefore, ‘how’ is the crucial key for smar
city/mobility solutions.

However, in a rush for the smart cities, we arekisgefor wrong questions. “Smart cities” has becoane
buzzword in India since Prime Minister Narendra Modtlined his vision. According to the internatadn
Bar association (2018), India’s ambitious ‘smatiesi mission’ embraces 100 cities which aims toetigy
the entire urban eco-system institutionally, phay¢ socially and economically. The rapid increase
India’s urban population from 222 million in 1990,410 million in 2014 and is forecast to increts814
million by 2050 has put significant pressure onehisting urban infrastructure and services. Betgmart
cities ambition remains elusive in the Indian cahts cities in India face a range of challengesnéet
demand and supply gaps in urban regions in aredsas water, waste management, energy, mobiligy, th
built environment, education, healthcare and safety if timely and adequate action is not takerseh
challenges may worsen and could derail India’s ¢nofworld economic forum, 2016). Ironically, this i
precisely why India desperately needs a systemmairtger) cities. Therefore, India’s smart citieowsld
strive to differentiate themselves to become Irdiaodel for urban development and growth as
“innovative,” “sustainable,” “ecologically-friend}y resilient,” “liveable” and of course, "smart.” ddvever
smart cities is not a magic wand to mask Indiayi<iproblem.

If change is coming to transportation whether we @ady for it, then we need to rethink what digita
technology can do to smart mobility? As digitalleclogies, lifestyle expectations and personal iigbi
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options are changing the outlook on how users mitive around. The idea of the thesis is to gain an
understanding from product and process thinking iotistomer-oriented thinking and where the most
significant challenge lies in the transformatioanfr the system driven into a customer-driven orgeign.
With rapid economic, political, social, environmanand technological changes, there is a needadepd
with the strategic foresight to embrace the creathinking beyond projecting the present into theire.
The research considers smarter cities in termanafrtsmobility, outlines the current challenges, gasi
technological, infrastructural and policy solutidos exploring the future of mobility of Delhi f@040 with

a visionary series of ‘personas, user journey aamharios’ to make Delhi as an intelligent and cater
city. This research focuses on providing the a#teves for the future of mobility of Delhi from tHessons
learned through the failures of existing mobilitfopprojects of Delhi and reflecting on the leargs from
the smart mobility solutions which can be trandfégdo the local context of Delhi. The passenger aser
experience imagined in the thesis is intended teegde conversation about the future to providéggen
picture in the context for future of mobility byelgovernment for safer, better and healthier afidiesit
mobility systems. It focuses on evaluating theruseperience of interactive systems in challenging
circumstances to fulfill the research gap of howevtaluate the user experience in practice.

Delhi, which is a second most populous city inweld (world population review, 2019) has a cartcen
landscape with trends of rapid urbanization, rgpgtowing economies and high level of transporated
problems such as pollution, accidents, and cormestivhich has an adverse impact of urban qualitifeof
Negligence of the access and transportation dero&ige economically disadvantaged groups of society
who rely mostly on public transportation, walkinglacycling have made an impact on poverty andadoci
inclusion. The various modes of urban transpomaB&T, metro, bicycle, etc. have been discussetiim
research in the context of urban transport chatatits, public transport, and non-motorised tafiDelhi
tends within the citizens to travel in increasethfmrt and showcase a status of the symbol whidrsathe
basic norms around the transportation and caudgswar congestion, reduced average speed andtipallu
level in the city.

Due to rapid urbanization and image making of tiyeto become a global city, external pressureusgn
the mobility which raises the concern if ‘smariytitan positively impact the future? Can technoladpw

us to rectify the mistakes of the past? What nessipdities will exist with the creative use of kemlogies?
What is the ‘value’ which smart mobility will prade to Delhi? The pilot projects included indicatks
trends are taking place in mobility in Delhi an@ study of user experience would show the earlyssaf
possible directional change and reveal the direstilm which the future could move forward with
innovation. With the increasing pace of technolagshange, it is important that the decisions aaelemot
only on past experiences but also on the futureipiites and preferred outcomes. To accomplishé th
inclusivity in mobility, we need to ask if this the role we want mobility to play then how do wesare
things are in place for this to happen? Smart ritghidr whom? Cities for whom? The question is ndtw
do | make my city smarter by smart mobility?’ oeavhow do | make it more efficient?’ Rather we sl
ask, ‘how can smart mobility be implemented in fieces like Delhi where planning is both esseratrad
broken? How can the gap between the bottom up@mddwn initiatives be reduced? Does smart mobility
provides solutions for the transportation problem®elhi or does it raise the questions of resistanf
being ‘alternative smart’ with a power of ‘image’?

3 DEFINING SMART CITIES

Despite the ongoing discussions over the past feavsy there is no agreed definition of a ‘smaist.'cithe
label “smart city” is a fuzzy concept and is usedmays that are not always consistent. There iherehn
single template of framing a smart city, nor a sree-fits-all definition of it (O'Grady and O’'Har@012).

Though “smart city” gains wider and wider currentlyere is still confusion about what a smart cty i
especially since several similar terms are ofteerdusnterchangeably. The terms “smartness” or
“intelligence” usually represent an individual mardbility. Human intelligence has some key speatfons
like perception, communication, learning, memorgd glanning. Artificial intelligence is the studyf o
intelligent components that perceive their envirenmand make the right decisions. On the other hand
collective intelligence is the intellectual coopeya of the community in order to create, innovaechange
knowledge, learn and invent. Combination of humanificial and collective intelligence creates stnar
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environments (Mitchell, 2008). Collective smartnéssan important aspect of smart cities because it
supports creative human capital, learning, tectgiokd development, and citizen participation. lcemet
years, with the help of ICT, social media has bee@hub for agglomeration of collective intelligena
collaboration that supported by internet and déférforms of participation opportunities (Komnin@908).

The definition of ‘smart city’ is not just based tire use of ‘ICT.” According to Hollands (2008)etemart

city is based on “urban labeling” phenomenon thatviaplays some of the adverse effects networked
infrastructures on cities. Cities by nature arepsigpd to be smart, creative and cultural, and yguhis
marketing label a disjuncture between reality amégde is created (Hollands, 2008). There are several
operational definitions which have been used facpcal and academic purposes which have diverse
meanings and credited by different authors to pregr'smart city.’

3.1 Frameworks of Smart City

Smart city is defined in three ways- technologyiewted vision, approach oriented vision and service
oriented vision.

- ICT oriented vision system which interconnectsrimnpote optimum performance & efficiency to create
‘systems of systems’ and are based on core-systieichvare composed of networks infrastructures,
environments for citizens and city services.

. Service oriented vision which further consists ohehsions of Smart Economy, Smart Governance,
Smart Mobility, Smart Environment, Smart People &madart Living for self-decisive, independent and
aware citizens.

«  Approach oriented vision which empowers the calecintelligence and in co-creating capabilities of
the users while encouraging co-operative strategieshe 4P model public, private, people and
partnership.

4 UNDERSTADING THE INDIAN CONTEXT

4.1 Urbanisation in India

According to the World economic forum (2016), thlbanization is one of the biggest challenges (deipgn
upon the regional and development factors) whidh beveloped and developing countries across thielwo
are facing. In 2015, the urban population in Ind&s 410 million people (32% of the total popula}iand
was expected to reach 814 million (50%) by 205Ce&of India’s metropolitan areas are among thet mos
populous in the world: Delhi (25 million), Mumb&ZX million) and Kolkata (15 million) rank 2nd, dixand
14th, respectively (WEF, 2016). This ‘disorderetaumization’ is indicative of the failure to adecglgt
address congestion constraints that arise fronptissure of urban population on infrastructuree sl
services, land, housing, and the environment (Valgan, S. et al., 2016).
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Fig. 1: Global and Indian urban population trerfisurce: World urbanization prospects, the 2014 $ewi

4.2 Emerging urban landscape of India

According to World economic forum (2016), the lacaise of India has undergone a dramatic change
between 2004 -2014 where India witnessed an iner@asrban population from 14% to 27% while theatur
population grew only 8%. Urbanization in India iscarring due to the migration of rural populationcities

or existing semi-urban areas in search of oppdrami This shortcoming is due to the weak local
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governments and the complex urban regime whichaieein the cities and faces challenges relatddnd
use, water availability, power, infrastructure, afichate.
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Fig. 2: Urban and rural population of the worldugm: World urbanization prospects, the 2014 Rewidtdg. 3: Challenges in
Urban India. Source: World economic forum, shaghreydevelopment of urban services and futures

5 WHY DELHI IS A SPECIAL CASE

New Delhi, India’s capital, is of particular intstenot only because of the high level of air padiatand
traffic congestion but also because of the expoleweds experienced by a population of 18.6 milliDelhi
has astounded the World with its transformatioamfifeudal backgrounds to Modernity, Delhi with ritsh
past is the perfect contrast between Occidentlam@®tient. It is a relevant example of a city tteeponds to
the dualities of urban India while keeping its ghgsform legible.

The government of India launched the scheme taed®andred smart cities across the country wheze th
national capital Delhi was chosen to be the fromiar to decongest national capital and facilitatelenn
abilities despite its limitations in the currenerario of economic & environmental performancese&pie’s
perceptions.

There exists a “total confusion” in the nationapital owing to the multiplicity of agencies. “Untdnd
unless we make our governance system smarterchodimgy can help us,” he said. “We have a Delat th
belongs to the DDA, a Delhi that belongs to LG &almme Delhi that is of the Delhi Police, one Ddlat
belongs to the NDMC. You need to bring clarity t®coming a smart city,” he added. The deputy chief
minister said multiple agencies taking decisions tfee people of Delhi results in “chaos,” Deputy CM
Manish Sisodia (2018).

5.1 Spatial structure

According to Delhi development authority (2014),Ildéhas grown as a borderless city where the urban
agglomeration area has increased from an ordin&a¥ <g. Km (1901) to 888.74 sq. Km (2001) while the
density increased from 5501 (1901) persons pefisgto 14521 (2001) sg. Km.

5.2 Economic Profile

Delhi is India’s second largest economy with pegitzaincome of € 4125 (2018) which is three timighbr
than the national average. The gross state donmstitict (GSDP) has recorded a growth rate of 8.a4él
presently is € 93.2 billion.

5.3 Governance complexities

Delhi faces complex issues in an administrationevagrthe macro level, the broad structure for plajmand
management is split between the central governrmseate government and the local body (urban aral)rur
which is supported by various regional bodies atigrotechnical institutions. The New Delhi munidipa
council is one of the five urban local bodies ia tfational capital territory (NCT) of Delhi, whitee central
government has most of the controlling power ovBIMC except that the government of NCT of Delhi can
also advise flexible functions for the committeeotigh general or specific orders. NDMC is respdedibr
providing essential civic amenities and ensure®uarsocial, cultural, educational and medicalliibes.
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6 URBAN TRANSPORT SCENARIO IN DELHI

Delhi seems to lack an institution that holds aaraxching responsibility for managing and coordimathe
entire transport sector. Delhi is in a situationevehthings need to move quickly for the presenvel as
precisely for the future for the safe travel wittduced level of pollution and congestion.

6.1 Emerging patterns and characteristics

6.1.1 Vehicle ownership

According to Delhi Statistical Handbook 2011, thehicles in Delhi have grown at the rate of 7.41% pe
annum between 2003-04 and 2010-11 where the nuofilfgivate vehicles has increased substantiallynfro
3.98 million to 6.52 million during that period wigethe growth rate of commercial vehicles (9.42%o) i
higher than the growth rate of private vehicle29%).

i =2 s |[S.N. Category of Vehicle No. of vehicles (in Annual Compound
— & million) Growth Rate
- .,__«»—-xﬂ 2003-04 2010-11
S~ 1. |Private Vehicles 3.98 6.52 7.29%
e 2. |Commereial Vehicles 0.22 0.42 9.42%
PP Total 420 6.93 741%
=#=Cars & Jeeps -~ Two Wheelers Al Others

Fig. 4: Vehicular growth in Delhi. Source: Censusrafia, 2011

6.1.2 Vehicle density

The vehicular population o Delhi has increased byenthan nine times from 1971 to 1991 whereasdhd r
length increased by only 206 times which has reduilt high vehicle density because of reduced wdric
speed which causes more extended time travel, amoelents and extra fuel consumption (Kumar et al.,
2002).

j::z . SL. Mode of 2001 2011

5 ‘4 No Transportation Rural Urban Total Rural Urban Total

— - ’,

Aonyens e ’ Facilities
3,500,000 I [ No. of Households | 169528 | 2384621 2554149 | 79115 | 3261423 | 3340538
3,000,000 1| Bicycle 48.70 36.80 37.60 | 44.20 | 30.30 30.60
2,500,000
2,000,000 2 | Scooter/ Motor 20.70 28.50 28.00 38.50 38.90 38.90
1,500,000 Cycles
1,000,000 3 | Car/ Jeep/ Van 7.30 13.40 13.00 10.80 21.00 20.70

500,000

BT T TR T P TR R R R R 4 | None of the 38.90 43.40 43.10 34.70 37.20 37.10
ERERERRRASERAqE B3R kR0 Specified Mode of
Year Transportation

Fig. 5: Vehicle registration in Delhi. Fig. 6: Dittution of mode of transportation in Delhi. Sour€ensus of India, 2011

6.1.3 Travel demand

The travel demand arose from 4 million trips pey e994) to 20 million trips per day by 2011, iniainthe
road based transport need to fulfill 12 milliorpgi(403% increase) while the daily trips were 28ilion in
2011(Kumar et al., 2002).

6.2 Transportation problems in Delhi

6.2.1 Road congestion

The increases in population directly co-relatethiaverage travel distance and intensity. Theaaeetrip
length for Delhi is around 22 km and this trendrip length and frequency is only expected to iasgewith

an increase in income levels, migration, partiéggpatof women and service-oriented economy but since
more people travel over longer distances on a aednasis for employment and education purposésadts

to road congestion (IIHS, 2015).

6.2.2 Parking problems

The acute shortage of parking spaces both on drdentreet in Delhi increases the time spentarching
for a parking spot which induces traffic congestid#% of road length in Delhi used on-street paykiand
the public parking charges are fixed and low (€0dt 8 hours) (IIHS, 2015).
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6.2.3 Air pollution

Delhi’'s air quality has become worse than beforecagkding to the Environment Pollution Control Autity
(EPCA) report for the decade 2002 to 2012 shows ttiea number of vehicles increased by 97 percent,
contributing enormously to pollution and direct egpre to vehicular toxic fumes to nearly 55 peraant

Delhi’'s 17 million people who live within 500 mesgegirom any roadside (CSE, 2014).

6.3 Barriers

Based on the literature study and expert intervjgtes barriers (Rana, NP et al., 2018) which hiadbe

smart mobility in Delhi.

Category Key Barriers Description
Lack of cooperation and coordination |Lack of co-ordination and confused priorities
Governance confused priorities
Institutional gap Multiple agencies with multiple mandates
Unclear vision for IT management Lack of vision on how IT management can be effetyivmposed fd
the development of smart DELHI.
Political instability Until there is political stability, smart cities [Dé cannot become
reality.
Lack of trust Lack d trust between the government & the people canrottsthg
development.
Poor private-public participation Poor PPP interaction creates negative impact ferdévelopment
the projects
Lack of development of commTo ensure end-tend visibility using common IS model is missin
information system model manage the smart city infrastructure and services.
Shortage of High IT infrastructure glack of IT infrastructure (e.g. solar based eleatrisystems, clo
intelligence computing and capabilities of artificial intelligence (e.mtelligen
transport system, smart communities, smart gridears energ
Economic solutions etc.)
Lack of competitiveness Lack of competitiveness lies within the local firr(te deal with th
challenges that emerge in the development)
Cost of IT training and skills developmeiHigh cost of IT training and skills development gramme to the |
rofessionals
Global economy unpredictability Increasing instability and uncertainty in the globeonomy
Higher operational and maintenance cojCost of IT, professionals, consultancies, instaliet, operatio
maintenance and training is high which increasesctimcern for th
development.
Lack of citizens participation/sense |Lack of citizen’s engagement in realising the smart cidiesording t
Social lownership their experience. Citizens should be encouragedibonit and evalug
the ideas for the innovation
Low-level community awareness Lack of understanding among the public towardsidiea d smart city
land its implications on their quality of life
Geographical diversity Obstruction due to unbalanced geographical diversit
Degree of inequality High degree of inequality lies within citizen’s ewdion, income, skil
letc.
Rise in traffic congestion Increase in the usage of private transportation
Changing lifestyle, demand for custol Cause poor customer experience if their demaresatrmet.
groups
Lack of technological knowledge amdLack of enablig or transformative technological knowledge wi
[Technology .
the planners lanners and policymakers.
Lack of access to technology Lack of access to modern digital technology to mijof citizens ca|
be a barrier toward smatrt cities development
Privacy and security issues Issues related to privacy and security (e.g. teré@m hackers a
viruses, low privacy, high costs etc.) tend to bmaor concern f
smart cities development
System failures issues Failure in public Wi-Fi systems
Lack of Integration of IT dation withintegration of IT solutions with public transpoitat is missing
public transportation
Poor data availability and scalability lack of specific data and corresponding scalabléaus
Environmental |Growing population Rapid increase in population
Lack of ecological behaviour in practise |Lack of ecological view in prenvironmental behaviour towg
consuming energy
Influx of Intermediary public transpqlPT services like auto rickshawsriekshaw, and cycle rickshaws a
(IPT) congestion -flouts traffic and parking norms because some eff]
lare not registered.
Rising vehicular Pollution The everincreasing number of diesel vehicles due to subsidif
diesel has again led to high levels of air poliatio
Urban sprawl & mobility needs Expansion of Delhi (geographical) from NCT to NCR
Lack of sustainability considerations  |Lack of awareness about sustainability (e.g. abkElparking, redu
lgas emissions etc.)
Carbon emissions effect lack of strict and periodic emissiochecks and control have leg
increased carbon emissions and noise pollution
Legal and EthicaCultural issues — demographic pattern It_;]c;h(grinﬂow of creative and sharing culture dfetpeople livin
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Perception of the status & aspiratiEspecially for car ownership. Using sustainable esodsuch
nature bicycling is looked down upon whereas
Women and road safety Lack of gender based infrastructure and increasedber of deatt
due to road infrastructure.
Lack of standardization Lack of standardization across indicators (e.g. rsrechnologie
security, privacy, quality of life, etc.)
Issues in openness of data Open data and its accessibility can obstruct thartsiity service
delivered to cites residents and business
Lack of transparency and liability Lack of transparency and unclear lines of politimsatountability i
delivering services
Lack of regulatory norms, policies gLack of appropriate laws, regulations or directives
directions
Physical Insufficient infrastructure capacity/supplj Lack of efficiency also causes parking problems
(inefficiency)
[Incomplete last mile connectivity Causes Insufficient cost advantage for efficientesof transport
[Poor infrastructure for NMT Unsafe and inadequate infrastructure for walking lisycling

Table 1: Barriers for implementing smart mobilityDelhi

6.4 Megatrends influencing smart mobility

Networking the following key technologies can brimgange of new functionalities to reduce congasbio
delays, bring the social and economic changes iwifitoved travel effectiveness and efficiency toelep
the scenarios for the future of mobility 2040 faelD.

- Automated Vehicles

« Next generation connectivity using ICT

« Intelligent processing using Big Data and User i@pfibns
e Internet of things

« Innovative materials and Sensors in infrastructure

e User centred

«  Pricing and payments

«  Public and private innovation

7 ANALYSIS

7.1 Annual household disposable income

2015- Category Income Characteristics Means of earning /categories
2025
1] -13% Deprived <$ 1969 Poorest Group Engaging in un-skilled or low-skilled
(under official definition of poverty-| activities
2100 in urban area) Part time/ seasonal worker
21 -7% Aspirers $1969-$4376 Spend half of their income batsic | Small-time  shopkeepers/ servige
necessities workers

Struggle to live comfortably

3| +13% Seekers $4376-$10,94] varied in terms of employmenMid-level government official
attitude, age and other factors Traditional white collar  jobs/
business people
4| +8% Strivers $10,941- Considered very sucessful in Indign Businesspeople/ traders
$21,882 society Established professional/  senigr
Reasonable wealth base government official/medium scalé
Financially stable industrialist/
51 +1% Global >$21,882 Cream of the country Senior corporate executives/larde
Indians New breed of upward mobile-mid-levgl business owners/ politicians/ top tigr
executives or graduated from top professionals
college
Enjoys high standard of living an
truely global in tastes and preferenceq
Table 2: Based on the data from Deloitte and McKir&&ompany, Rise of Indian consumer market 2007
m REAL CORP 2019: IS THIS THE REAL WORLD?

Perfect Smart Cities vs. Real Emotional Cities — Ka  rlsruhe, Germany



Vaishali Aggarwal

7.2 Existing Personas

After the analysis of the existing user journnef/the commuters with varying needs, goals, trangagon
experience, frustrations and needs 10 users wergifiéd with their potential goal from the smarolility
in Delhi.

The regular/daily commuter — Rabul (primary persona) Bicycling
—  Inform about disruption information beforehand based on daily conumite
- Digitalisation of Information for journey plamning

- Imtercomnected public trenzport for aasier wavel- safe rontes

—  Convenient cycle network- routes, contimuous, obstuction free,
clear demarcated tracks, signage, lizhtings, efc.

- Affordable prices for public transpartation

Access to Information of correct schedules, timings - tickats —  Intoducine culture of bicvcline- Awaremess

Availability of basic facilities like shower & lockers to support cycle habits

Scooter/motorcycle The dependent/old guy’ wheelchair rider

[T~ -

Intelligent traffic management system

- i ’ i —  Provide information on accessibiliey
- _-lffnrdil?le fuel prices for bettar mileaze I 2 - Digitalisation of Information for joumney plaming
- Alternatives for parking ! - Affordable prices for public transportation - Interconnection

-t
Storage space in the vehicles - “i “
W

Regular car user
=

platform information
live navigation to kmow where the stop is and which stop to get off
o share rontes with friands and family

Minimize time - Seamless intezrated travel
disruption information for road waffic
le=s traffic congestion on road

ticket information Intellizent Parking zystems & traffic manzgement systems
The Weekend Warrior— Dheeraj Eargained public transport user/ for last mile connectivity- auto /rickshaws
Find = shared bike Intellizent’ automation — ticketing paymant

- Affordable prices for ransportation
—  Seamlexs and Clean transportation
- Saferoue:

—  Accessibility to public transportation for the stock
- Ovmership of a private vehicles
- Affordable prices for ransportation

informal user/ street vendors’ hawlkers- thellas, cart users The City Dweller— Tanya
- Provide iformation oo accensibility ]
Agcessibility to public transportation for the stock
Ownership of a private vehicles

Affordable prices for wansportation

Immovation' alternatives in the existing cart

—  Provide information on accessibility

i —  GSafe routes & ticket information

- Digitalization of Information for joumey planning
—  14x7 availability of public ransportation

Fig. 6: Analysis of existing users. Source: AutBoL9

8 RECOMMENDATIONS

8.1 Future Scenario: Live Glocal

Though it's difficult to make detailed predictiofts the future of mobility, but it's not so hard et current
trends are grouped with features of being enormyaustworked, integrated, dynamic pricing, user-essd
with the development of both public and privatekstelders since we have to recognize that no single
solution would save transportation from in thisidép urbanizing and complex world. This scenario is
notable by the lower per capita travel and the higé of digital substitution of ICT, user applicais and
internet of things for travel. Changes in the emwimental and social behavior for travel demandsible

with focus on uplifting the informal transportatidncreased employment, and last mile connectivityhis
scenario, automation is not widely adopted by tinglip. The future of mobility is likely to be fundeentally
based on broadly connected vehicles, or “the ieteof cars”, prices as per demand and supply; and
transportation decision making through social neltimg but would be highly dependent on the inteyé
various stakeholders from public (government, ingtins) and private sector (manufacturers, engreguirs)

as reflected in the scenario below. What will be plossible steps to reach there?

8.1.1 Economic Trends

11,000 new e-rickshaws are expected to ride ostteets of Delhi every month by 2021 where annalgss
are supposed to increase by 9 percent making 32€Hillion markets (Economic times, 2018). However,
with increased demographics by 2040, the demanihfiormal transportation using ICT would be increds
and thus encouraging an affordable ecosystem bhtdogy.

Technology

The E- mobility is shaping the informal transpadatfor Delhi with the increased use of E-rickshaws
thellas, etc. which play a significant role for anhing the last mile connectivity and thus impragvthe air
quality of Delhi. Technology-driven trends like efefication, shared mobility and connectivity wdube a
disruption in this scenario. However, due to seMepholes, initiatives have to be taken by theegament
to improve the informal transportation sector (Dawrearth, 2018).
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8.1.2 Travel implications

Though the travel will be much more expensive b{@ih this scenario for informal sector due inceghs
road pricing, digitalization, higher travel demarig a change in the acceptance and commuter'svioeha
would be visible due to improved technological athement in transportation industry with rising ider
sharing apps, travel information applications vifttreased user’s experience and seamless travel.

8.2 Step: 1- Dynamic payment

Transportation industry is moving towards the notidhere services will no more be priced staticdllg to
widespread of mobile technology, location-baseulises, and predictive forecasting will allow to pagtual
costs of the services used where the price (supgmivld be based on the demand which will allowubkers

to make better decisions about their travel astipeir needs to optimize the increased efficiencyhia
transportation system. This will allow the commutierchoose their between the lowest cost and gsicke
routes with the help of real-time reporting traifienditions for their final destination.

8.2.1 Concern

«  Who would be in charge to determine the differebetveen the benefits, loses or negative impact of
the system where the providers have set the paicesrding to the demand, congestion, availabililg a
other considerations of the services on their oWfat will be the overall impact for setting theqas
as per demand which would create the economicealioidthe basis of congestion and freedom to drive?

« Should there be a potentially competitive markettfi@ mobility as a service or should the pricireg b
dependent on the community or economic backgro@iticeosocial group for the commuter?

8.2.2 How to get there?

« By exploring new payment business models
«  Promoting digital payments
- Predicting about the needs and desires of thedutansportation market

8.3 Step: 2- Social Move

Existing transportation systems lacks in connedtihthe various transportation system directly with the
rise of networked cars, awareness, social netwthik,future of transportation will be based on dicia
informed decisions of the communities, governmgaffic controllers, real-time travel conditionsgqple’s
advice and community values from people who haveadly used it for experiential travel. Creating
gamified experience which encourages fitness, san@eey and provide business benefits and loyalti wi
the users to the services.

8.3.1 Concern:

- Difficulties in getting a holistic view as informah would be scattered and based on the decisibns o
various people.

«  Might create differences with the people who wilt be able to attend the network or lack the ahibt
influence or engage to become second-class inmahitd/ill these people be able to take the bewéfit
such social network system?

8.3.2 How to get there?

« Analysing the changing behaviour and designing-asatric solutions

Providing social points as incentives and creatingaming experience for users which allows to campa
their social points for changed travel behaviour

9 CONCLUSIONS

Cities are dynamic. Cities are its people. It clemngnd adapts over time in response to economiiticglo
and environmental shifts where the infrastructwenot the driver but an enabler, a side effect daya
product of people and culture.
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However, a city cannot be ‘smart’ and inefficiebtttle same time and therefore, high activity isrfere
important than the big idea for enabling the citzéo make informed decisions. For smart citiestexd is
more important than the product but can this switytbe simply rebooted through the integratiordigfital
technologies? Is this ‘smart urbanism’ branded gggeated in offering ‘new possibilities’ for thetduwe
transformation of cities or it is a brain-dead idd#dbusiness as usual’ value propositions for tiieg the
existing scenario through technology and influefreen western countries? As emerging technologies
receives a lot of attention, this hype machine lsarequally misleading in what it chooses to igreiree
there is no clear relationship between the amobtallo of how technology could generate the potdatand
create values. To access the technology advancemedtits potential impacts for the society, mamtp of
the future technologies is substantial becausentdaby is not the ‘shortcut for development’ butcén be
an accelerator.’

Though the idea of transforming Indian cities seraropened up the possibilities and new ways of
facilitating changes for the sophisticated cityelibelhi but the powerful advocation of political dan
economic lobbying became a challenge for makingrébelhi efficient, effective, sustainable, resilieand
safe. However, smart mobility is quintessential tluthe values it can provide to Delhi.

As transportation is the backbone of economic, ucalf social and industrial development, the
transformation of existing urban areas to mitighte existing challenges in a traditional sociekge lindia
was a concern despite its rising economy and therafnderstanding the existing spatial dynamicpebo
and fears about the technology, core needs andtjpms of the transportation users was accongisly
analyzing the existing user groups to propose xperential design for users using technology adises.
India gives the appearance of just waking up tautiban realities and the inevitable transformatiomiting

its cities. India’s attempts to urbanization haeeat a snail's pace, and the smart cities missgem to be

a knee-jerk reaction to the sudden realizationobfwanting to be left behind (Chandrasekar, SI.eP@16).

Delhi is a paradox where despite the increasingdleriges it provides opportunities to shape thertuinf
mobility. No single solution can be recognisedtfog rapidly urbanising and complex mobility siiaatof
Delhi as the innovations are rarely linked and roed to provide convenient, practical, affordable
sustainable door-to-door trips for the users. EhResting challenges can only be solved for the next
generation of urban transportation through conngdtiansportation modes, services, and technol@gids
bringing diverse innovations together which incesaaccessibility and works significantly if the deeof

the people are accomplished with the rising econddmmplex challenges like urbanization, globalizafi
congestion, climate change, increasing social diypaeconomic hardship, etc. affect the transpmnta
fundamentally but due to emerging global trendsyw rmaodes, services, and technologies developed
worldwide, there is no shortage of innovation amgportation

Connectivity is the key, but accessibility is treabfor the future of mobility as transportatioraisystem, or
rather a ‘system of systems’ which connects modesyices, technologies, and designs accordingdo th
purpose and needs of the people. Therefore thepoaration system should interact like the univieaseal
customized system of ‘plug and play’ using techggld-or the future of transportation system, ggsential

to ask for what purpose the systems are optimirelcmnnected because transportation is not anrend i
itself, but it is a means to an end for meetingmeeds. Therefore, the approach should not be pnovimg

the mobility but rather accessibility for an orgeed and efficient journey.

The future of mobility lies in the seamless tranggiton experience can be accomplished by physicall
connecting the transportation modes and services tfee community, bringing together the
telecommunications framework which offers real-timtBormation of availability (departures and arisja
access to affordable or convenient ride and quisknents. In some places, it is almost therein Dalhinot
evenly distributed. It can be achieved through eating Spatial (physical linking the transportationdes),
component (enhancing the accessibility capabilitegh improved infrastructure), technological
(technologies to support multi-modal transportation seamless experience), institutional (transfogm
collectively on local and regional level with thell of planners, city officials, innovators, etahd
economic (developing new business models, creding and increasing competitive market) optimigatio
of Delhi

With the shifting mobility needs and customer exations, the future of mobility has to evolve amthjat to
provide intelligent connectivity for enabling effe®, seamless and end-to-end journey experienbe. T
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urban mobility system of Delhi can work cleanly]laboratively and efficiently only if the transpation
system includes new choices for individual trip-ingk better information for smarter decision makarnyl
system optimization for utilizing the infrastrucalirefficiency, unified service of seamless trawsfe and
sustainable travel experience.

The thesis sought to answer what might be expdotethe future of mobility in Delhi 2040 and Howrca
better experience for personalised and on-demanmitss for travel be envisioned to facilitate thwure of
mobility by strengthening the robustly multimodahiah provides increased resiliency when the passeng
perspective is taken into account to create a cehesd liveable urban fabric of Delhi? Knowing tthiae
future of mobility is uncertain, scenario planniaigd persona cards were developed which was ustebto
with the opportunities and risks of complex chajles in Delhi to identify possible, plausible futsirend
then explore alternative futures for Delhi 204Q@asl of trend analysis or improved travel demamddast
as Flyvbjerg (2009) mentioned that predictions ligudeteriorate with time due to unforeseen effeatsl
since the relationship between present situatiah fature of mobility s hardly linear, the scenarmsd
personas identified explored the alternative tréedlavior outcomes with interconnected impacts arfket,
policy, and consumer forces. Analysing the existiisgrs’ needs and desired helped to explore theefut
user journey under the themes of user-ship vs ashiperbig data eco-system, Bridging digital diviaed
safe travels to engage the range of issues: ehatikr choices with smarter decisions; predictiepahdable
and productive mobility; cybersecurity; public dgfeand mobility opportunities for everyone wheistisct
stakeholders like users, municipalities and owopesfators play a critical role for a safer, healtrand
better user journey experience.

Live Glocal scenario describes a future of modegatevth in which incomes do not rise quickly inufce
informal transportation but high usage of techngldgr travel steered the economy towards a more
sustainable path for growth and enacted constramtgehicle ownership and driving to try to redtileeir
negative impacts which results in a future of sgraravel demand across all modes of transportatiuh
improved last mile connectivity. Dynamic paymentdasocial transport to widen the recognition of
‘information everywhere’ to disrupt the transpadat status quo and bring new ways of using existing
infrastructure more efficiently with high speed aoffers the chance to rethink the existing chaléenfpr
mobility of Delhi and prepares the eco-system vaét of features. Through reshaping how urbanites i
Delhi would get around by introducing mobility aservice and collective intelligence of the citigamight
help in making better decisions but cities will de¢e explore the digital mobility platforms to atarate the
realization of the integrated transportation system

Successful urban planning process can be crediexihle and democratic because reality comes ligiog
through interaction. However, the more significgnestion lies in what is next for the smart cityindia?
Smart cities will not be a recipe for social segtémn only if inclusivity is considered along withe
booming of technological development has encouragettiple vision for urban futures of India and
analyzed the ‘surface’ of many cities but thereseiioubles with determinism and attitude of gowveent
towards the socio-political changes and consequaps of owning and managing the initiatives as ¢ive
rise to the ‘classic dilemma’ for urban space aodegnance which affects the lifestyles of the eranog of
the information society. Does this ‘virtually enlsad city’ in which we would live and communicatesde
more control or does it need more open particip&tilow can these two aspects be integrated? Shwauld
smart city’s ethos be oriented towards service ipron with better city management or should it ®a@n
enhancing the social and political linkages for ljmuldiscourses? Does the policies and technological
initiatives aim at the ‘end-users,’ or it is aimagthe ‘actors and owners’ of the city?

Technology will only enhance the future of smarthitity if the technology works around the ‘existing
behaviors’. Technology is interesting and is théufe only when it interacts according to the human
understanding and therefore, understanding theevetgehange is important which can be implemented by
encouraging gamified experiences that is helpfubéo the loyalty of the services using the longrter
relationship and big data. Working towards humapeences will create more business value for itye c
and of everyday people on the move. Though thedutes in the hidden connections as it is noticiff to
change the city but to change their mindsets. &ftbeg, evolving a mobility landscape after underdiag

the patterns of consumer behavior and analyzing toowwuild the services around the existing infractinre
with ‘on-demand’ and personalized mobility serviagdso known as ‘mobility as a service (MaaS)’ will
unlock the potential for innovation for the cityftection on a larger scale.
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Things which are hardly mentioned in the ‘smartesitpropaganda’ is the ‘other side of the city’ and
therefore the ‘branding’ of smart cities have tobgdeeping and creating the spirit and emotionsdia.

Who wants smart cities and who does not want tsdsn as being smart? Does the discourse of smart in
India explore the global explorations with the alf smart cities or with the needs and realitiesrban
India? In order to understand the algorithmic urbmnof smart Indian cities, the examining of théitjus of

a country is essential. What is next to cities dratvcould be next for cities if we dare to reimagin

ourselves? What is next for the future of mobility® we there yet? Will Delhi be a city of thingsabcity
for people?
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