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Abbreviati ons

Abbreviati De nition

Al /| ML Arti ci al Intelligence / Machine Learning
BRTS Bus Rapid Transit System

ETA Esti mated Time of Arrival

I MD I ndia Meteorological Depart ment

RLVD Red Light Violation Detection

GPS Gl obal Positioning System

S WM Solid Waste Management

This document is intended to appri se t\eal uree allaetra saebto |
(HVD) . The document al so covers examples of HvVDs ac
valuation frameworks being used across industries, Vv
some example solutions/ applications using HVDs.

The document also suggests how to assess the quality
wi || conclude by highlighting the compl-eteaijoonnawndo
monetization.

This document wi || help entities de ne and/ or i dent
value of those HVDs, and eventually identify the w
creating value for society, environment, or economy.

I ndia Urban Data Exchange (I UDX) i



Tabl

O f

01.
02.

03.
04.

05.

The

| ndi a

€

Power

of

Ur ban

Dat a

Dat a

Vi gdh DaDaeseaet i on
Vi gdh DatJabans Gover nanc3e

on Fr amewad®dr ks

Data Valuat:i
Treating data as an asse
Contribution based value
Prudent value of dat a
Mar ket value of dat a
Cosbtased value of dat a
Downl oad statistics base

Gaméheory

Rel ati ve

I ndi a

based v

val ue

Ur ban

of

Dat a

alue of

dat a

Exchange

Exchdnge

t

of

1

2

6

d a6t a

7

7

v

d val u7e

dat a 7

(1 UDX)

7

of

Cont en

d

-

C



06.

07.

08.

09.
10.

Busi ness Model s for D&8t a Mo

Direct data sale 8
Value based pricing 8
Additional revenue options 8

Use Cases possible with HVLEL
Solid Waspe& PRaeakt e Optimizati oh
Mul ti modal Transport Applicati9n
Green Corridor for Emergency Wehicl es:s
FI ood Analytics and Management9 Syster

Revenue | eakage detection 9

Qual ity of Datasets 10

Compl et e 10
Consistent 10
Consumabl e 10

Framewor k for rel ati vkl scor

Summarizing HVD Exercl3e

I ndia Urban Data Exchange (I UDX) P






1. The Power of Dat a

The worl d has become increasingly digital and t he
heal t hcare, agr iccoumneurrcee,, ientdcu satrrey ,geener ating good (Queé
unt il now, have mainly been wused for deriving info
services. However, the power of data lies in its <co
come together and <create innovative appli-satirons f
convenience, making the best use of MewbB@itlkchomol ogi
economy.
2 . | ndi a Urban Data Exchange (1 UL
Data i n most cases remains in silos in the respect.i
representing data in different ways, making sharing
framewor ks -cenadausiovenofnor data sharing. Easy and ef
di sparate urban data silos through a secure platfor
multiple entities are iIimportant to facilitate open i
I ndia Urban Data Exchange (1 UDX), initiated and fun
Af fairs (MoHUA) and supported by the Ministry of EIl
and NITI Aayog, i s developedoamde-llepdéodgpldataSoramiftud | &
easy and secure sharing of all types of dat a.

Data Exchange Platform Application Ecosystem

WEER -

Data Catalog [)(a;;:WSS;;laer ‘ Consent
(Search, Discovery) ' (Security, Privacy)
Value added) J '

O Standard
.9. |UDX /H\ ’@ {5}’;} IUDX APIs

Policy & Economics ‘

—‘"' Different Vendors, Interfaces, APls, Formats *"— Data Provider APIs direct access —l'_

///

Public Data Privately Owned Data
| UDX provides a way for accessing data in a uni ed,
monetization between different entities. | UDX can be
departments as well as external agencies to <create
revenue models aka data marketplace. The above gur e
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Publ ic andowpedvatet gsets of ur ban

governance, mobility, heal . n secur
can be exchanged through

being taken by -uphee cionsdyusstter E i
applications for traf c m ¢

% ranspor
prevention of di sease s / "f‘lUDX har e

. [} 4 INDIA URBAN DATA EXCHANGE 1
infrastructure management ! ‘ (£8 ance,

solid waste optimizations,
et c.

The datasets which can de
the society, the environm
Hi gvla |l ue Dat aset s (HVD) ,
val uing and moneti zing H
involved in doing SO are L:iocuoovu T ucveur in the
of the document.
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3. HYaglhue DabDeaesat si on

The Dat asets whi ch coul d be instrument al i n der i vi
environment and the economy, in particul afaddedcause
services for ef ciency and convenience by maki ng t
consi der edVvads e HiD@ah aset s. A HVD should be abl e t o

characteristics:

1 2 3

Facilitate the creation of Assist in  tackling Facilitate the creation .
. . N . Improves transparency, Useful for policy
new services or help in societal challenges of new businesses, accountabllity, and making, devising

cost reduction and/or such as climate revenue streams,

public programs,
and/or improving
citizen engagement.

openness of
government/organizatio
ns towards the people.

revenue enhancement change, health, and/or new jobs .
for existing services poverty, mobility,

and/or improve service financial exclusion,

delivery access, skill-gap, etc .

efficiency, and quality of

existing services.

4. HVYaglhue Databdanhs Governance

Based on the de nition, some of the common HVDs ac
potenti al data owners and the value they can create

Domai n Data Owners & [Value/fds e

1 Mobi |l i {Metro Rai |l Qwertprogq Mul ti modal Trafhsport
Schedules, Fare, Application fo citize
Station | ocation their end to end jourr

Public B u sB uGsp/eBr i Mul ti modal Trapspor:t
Schedul es, Far e, Application
Stops, Rout es, L

. _ 1 Bus occupancy and ETA
Direction -

information in|Bus Apr
T FIl eet optimisation bas

commuter demand,
convenience, o¢tcupancy
l evel s, et c.

Mobil ity (odpiekeat/o|q Mul ti modal Trafhsport

Bi cycl et)i:meReaavlai | Application

Fare, oG atiian q Last mil e connectivity
& Metro

Municipal Corpor|g Dne Pad Knneg

Private Parking/ Char Apnpg for the city

operator: aggregating private ar

Location, Fare & parking/chargihngatf acil

Parking/ Charging
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Traf ¢ Traf ¢ DepTarrafmecn|q Make conventional
density, Traf c lights into adapt.i
Surve|llance/RLVﬂ Signal timing opti
feeds : .

increased vehicle

1 I'1'l egal parking de

1 FIl ood warning

1 Video Analytics
management Respons
system

Private Rbavdengsalg Effective & ef|cie
Road Assets, Roa repairs

] Making polici 5 fo
road infrastruc¢tur

1 Aut onomous dri i ng

Solid WMuniciopal CoeWMo r | q Optimize Solid]| Was

ManagemVehicle I nfo, Ve management routes,
Waste weight, Em and vehicle/person
Fuel Consumpti on utilization thus ¢

service deliwv y e

Environ/Smart City Corpolg Tackling societal
Location of Envi related to environ
Air Quality pollution.

] Air Quality data c¢
areas suitable|for
factories

Smart City CoFpo|gq Create Urban b od
Sensors Data & L predict and mapage
Il evel

I MORai nf all histqgqrical/ forecast

Devel opment Authlorities [/

Wat er Resource Dlepartment /

Wat er Board, Munfi ci pal

Corpor aHyidmal ogy |dat aset s

-Digital El evati on Maps,

Drainage, Dam Dijlscharge, Canal s

& River datasets

Water Water Resource dj|f Optimize water |[dis

di strib/Water Quality, W Track and prevent
Wat er Discharge, di seases.

Water | evel
I ndia Urban Data Exchange (I UDX) 6
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Energy |Electricity Boar|g Detect Revenue|l eakage
Utilitjother Utility Bo Utility bills by corre
Utility Distribu power / water di$dribut e
houses, wards/ zo type of property (comn
residential)
1 Design incenti es for
Utility wastage
1 Can indicate a as whe
solar panels might be
as an alternative sour
energy.

Heal t h(Heal th Depabt mea|fy Heal t hcare Mapagement
Patients, Locati I nformation system to
Recovery track and predict dise

prevent outbreaks and
pl anning, enhapcement
optimum utilization of
care infrastrugcture

EmergeftSmart City Corpojy Green corridor | for Eme

servic{(Municipal Corpor vehicles
Dep-artment ./ Flrﬂ Il nci dent Managéeément
PO|IC? De pLai rvteme n Response systef for
Location of Emer .

i emergenci es.
(Ambul ance, Fire
vehicl-dcdgt,y Onnf or
Emergency vehicl

Tourisj|State Tourism De|y Tourist App fo provi c
Corpourist attra information, navigatic
Entry fee, Speci recommendation| & payme
options option to tourijsts

Revenu¢Smart City Corpolg Tax Revenue |l eakage

Coll ect{Revenue Departme detection correlating
Municipal Corpor of property (commercia
Devel opment Auth residential)

Revenue generate|q Utility revenue | eakac
Tax, Professiona detection correlating
l'icense, Vehicl power / water billed
Facility booking . : . ;
1 Devising policiles or s
ai med at Revenue
maxi mi zati on.
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CitizegSmart City Corpo|gy Solid Waste optimizat:i

GrievalGrievances regar|g Devise ef cien{ respor
Cleanliness, Gar mechani sm for Grievanc
Over ow of dratn Enhance ublic|lengagen
of amenities ! P gad
Smar't Smart City Corpolg Di saster or I n¢cident
El emen{lLocation of Smar management Response
Public Addressin system
Emerge_ncy Cfall Bﬂ |l mprove citizen engage
Messaging Displa
Smart Kiosk, Pub]|T Safety Index of, place
Ho me 1 Tourist App or | City Arg
T Designing Wal k| paths
Streetl|Smart City Corpojgq Optimize energ consur
Municipal Corpor by switching off/ di mmi
Locations, Energ l'ights based on peopl €
Feeder distribut road
1 Enhance Use Cases | i ke
Safety I ndex of pl aces
CitizejLaw & order, Cit]|q I'l'legal parking
Securif{depart Medeno Survﬂ Flood warning
Feeds and anal yt
Crowd) 1 Video Analytics$ based
management Response
system
Private 9Pdfagtey sl |q Safe Routes fo'tcturlatvuerl|
nt, gov.
places q Tackling soci ety jcghay
citizen safety
Gl S Municipal C&ipagr|yg Gl'S datasets will be
assets on a map devising variols Use (
such as Revenue | eakac
detection, Floopd Monit
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Similar datasets from other domains |like agricultur
justice, earth observation, gl obal devel opment , govV
statistics, soci al wel fare, et c. that are mentioned
create value for public good.
Data Categ Exampl e-Vdi gbé Dat aset s
1 Agricul tur|Crops, Harvest ti me, Yield, Sit or age,
2 Crime and Crime statistics, Safety scorles
3 Earth obse|Meteorological/ weather, Foresftry, Fi
4 Educati on List of schools, Performance |of scho
5 Finance & Tenders, Local, State & Natiofhal bud:
contracts
6 Government|El ection results, Salaries (play scal
Census, I nfrastructure, Wealtihh, Skil |
7 Science & Genome dat a, Research educatijonal ac
Research
8 Soci al wel |Housi ng, Heal th insurance, Folod secu
bene ts
Beyond identifying HVDs, it is also important to i de
di scusses various data valuation frameworks being us
the datasets.
I ndia Urban Data Exchange (I UDX) 9
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5. Data Valuation Framewor ks

There is no exact formula for assessing or placing a
data valwuation frameworks, widely used across indust
a. Treating data as an asset

I n this approach, data is treated as an asset and m
service around it and selling that serdMircéeenThé& valswe
in point i s Bl&o orastiagireg ntaer rkneitn adl nanci al data which i

onetizes by charging a subscription fee for the ser

b. Contribution based value of da
This approach involves valuing the data based on t
example, for any navigation application, the more tI
accurate and valuable it wi || be. Therefore, the va
number of users contributing to it.

c. Prudent value of dat a

This approach values the data based on its potenti al
and/ or revenue enhancementBusFoocceyamgivei,h hdlaitBat Aleialse
ef ciency for bus operations and is expected®w.to incr
For such datasets, the value can be set by convert
earnings) into a single discounted monetary value.
d. Mar ket value of dat a

I n this approach, data can be competitively priced b
being valued in the market. This approach can be wuse
an observabhsesedatkansaction. I't should also factor i

time difference from the observable transaction.

This approach <considers how much it woul d cost to
approach ignores the amount, timing, and duration of
a value based on either the historical cost of devel
cost for producing identical dat a.

I ndia Urban Data Exchange (I UDX) 11



e . Chssded value of dat a

This approach considers how much it would cost to re
approach ignores the amount, timing, and duration of
a value based on either the historical cost of devel
cost for producing identical dat a.

f. Downl oad statistics based valu
This approach uses the download statistics of a dat a
it can only be used when data is |isted on a data ex
statistics are being monitored. Though this approach
does not necessarily re ect the potenti al i mpact a d
other valuati anpostshodde.ar en

g. Gdameory based value of dat a
This approach involves valuing the data based on th
supply similar data. A data owner can charge a reaso
are no other players in the market. However, in cas
value for the data can be set using the preferred gaea
cooperative | andscape between the players.

h. Relative value of dat a

This approach can be used for analyzing where a part
measuring it agaibmsteda chatr acft ermpaétcs and by assessi
The relative rank can be used either to prioritize
multiplying the relative rank with a monetary weight

Now, based on the nature of the data and also based
required information for respective frameworks, an e
assess the value ofmeints odetdafr @amewablbyeprovide a goa
valuation but its effectiveness will &l assdepéndnsen &

calcul ations.

I ndia Urban Data Exchange (I UDX) 12
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6 . Business Model s for Data Monet

There are various business model s for Data moneti zat

the relevant business model can be selected. The sel
how valuabl e t He bduastianeisss fioor aonset r at egi ¢ context. So
dat a monetization are | isted bel ow:

a . Direct data sal e

I n this model, a data provider q sel |l [/ pr
data consumer in exchange for m & e O a provi
deci de whether they would Iike t ! raw dat
or insights derived. The data pr has to
share data through its own chai 1rgh a d
platform |ike |1 UDX. Tdhrei vemi cien w :
however, for setting up the pri t he r €
framework can be used.

An example of Direct Data Sale c¢
GI'S data by setting a xed prict

corpora
a consu

data by paying a xed price and c¢caun uen uoe 1t for

b. Value based prici -

I n this model, the dat a-cirse agreidc e he valu
data. The value created wil! be f enhan

or end user convenience.

Service delivery ef ciency is ex uce the
a Solid Waste Management ( SWM) ef fecti
S WM dat a to -&a@%Wi erveedu@5i on in 'nal

expenditure by optdumissi nge hi cl tee
utilization.

The increased end wuser convenience normally result:
revenue through increase in customer base. For

information | ike Bus Occupancy with ETA to the comr
resulting in an increased ridera3%ip & thus an increa

c. Additional revenue options

The data can also be used for creating new businesse

q Context awar e adverti sements Il icatio

di spl ays o
i Subscription/usage based fee
i Direct monetization of dat a &

application

d from

14
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7. Use Cases possible with HVDs

The power of data I|lies in its combinatori al possi bil
an Al /ML driven application/solution that opens pos
Some example use cases in the area of urban governan

a. Solid Wapst&& Roiuctke Opti mi zati on

SWM optimization sol uti on

of waste collection ve ected
wast e, citizen grievan 1 d
other SWM related dat a- pi ck

up & vehiclelpersonnel rom
citiAzanssfaction, a cl

traf c¢c/ pollution, it w cing t he
city's SWM operatiomal¥

For exampl e, for a ci ng
annual SWM expenditure t

can resulgavinng@g «ofosRs.

b . Mul ti modal Transport Applicati

Mul t i modal Transport Application
multiple transport services, walZk
of places and suggest al/l possi bl
commuéapresferences. Beyond bene ts

congestion, pollution, carbon f of¢
such added convenience for ci ti :
revenue of transport services by
c

ost savings, data providers can
partners to share revenue, once t
App by charging commuters a f e
advertisements and/ or by moneti zi
travel patterns.
C . Green Corridor for Emergency V
Gr een Corridor Applicati-onit real
| ocati o-dutoyf emer gency vehic Ni 't h
traf ¢ signals to -Bstablmovh
emergency vehicles at traf i s exp
reduce t he deat hs due to el iver
emergency services by 30 %. not 0
reduces the travel ti me o | es, i
reduces manual efforts to fi rment a

jam ripples.

I ndia Urban Data Exchange (I UDX) 16



d FI ood Analytics and Management

This use case aims to i N Bt B

dat aset s and sensor me

water | evel and stream

enabl ed ur ban ood mo d

and wat er l evel s. The

converted to action ite tion,

di saster management aut &S .

Over the |l ast 6 decades J

resul ted into a monet al g/

annum. Predicting ood

reduce these | osses si. 4 t o

saving i ves. The -@Paba

areas and the patterns cuui d

in the real estate business.

e Revenue Leakage Detection
This use case -duggyenstapprdatcth
spot revenue |l eakage by CoOrr ¢
property cl assi cation ( comme
tax, trade | icenses, uti ity b
use mapping for detecting anor
|l eakage and eventwually making
t o X it This can also help
|l oophol es i n t he current prop
system. The city stakehol der s
part of revenue saved or a
industry partner developing th

I ndia Urban Data Exchange (I UDX) 17






8 Quality of Datasets
The Use Cases described in the previous section re &€
However, to materialize on the potenti al bene ts it
quality of a HVD can bk -G Dadsas Qd atl it gyu \ls sle@BXoefnt Mo d
| UDX data quality assessment are described bel ow:
complete
Data
Quality
Assessment
Fi g€ Bata Quality Assessment Model
a. Complete
The completeness refers to the comprehensiveness
information for all the expected parameters relev
i nformation. For example, the |ive | ocations of a
when it establishes association with other trans|
becomes a comprehensive transit dataset.
b Consistent
Data can be referred to as consistent if it arriwv
uni t s. For exampl e, for transit data the | ocatior
and the speed should be represented in km/h. The
when the data is aggregated from numerous sources
from multiple vendors for bus wunit tracking can I
di fferent intervals and/or in different wunits. I n
to maintain uniformity & make data consistent.
C Consumabl e
Data is referred to as consumable if it is avai
Consumability refers to the ease by which data of
consumed. For exampl e, in case of the transit dat
of bus stops can be made availabl e as a progr a
Consumability is 1important because if the data
intervention then we cannot build any Mission cri:t
Therefore, it is important that the HVDs should also
t hA® Data Qual i thyhAsl,esfsomenitt t o fe i veal luseusafsels.f or

19

I ndia Urban Data Exchange (I UDX)



I ndia Urban Data Exchange (I UDX) 20



