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Abstraet- In the last decade both Central and State Governmenis
have undertaken a large number of initiatives to leverage the
benefits of Information and Communication Technology. All
these initiatives aimed al improving the mtemal functions of
Government Departments, ensuring smooth and beter
administration of its operations, speedy delivery of Government
Services (o the stakeholders, redoced cost of operations and
itmproved decision making’ timely inlerventions based on
analytica drawn from these ICT Systems. However majority of
these initiatives worked in silos and failed in presenting a
coherent single unified view of the Government (o stakeholders.
To leverage full potential of ICT Government of India launched
an imporiant and ambitious project namely “Digital Tndia
Programme™. Dhigial India progromme envisions transforming
lives of Indian populace and making India a thriving economy
and a knowladpe society. This paper 15 an attempl 1o showcase
best practices adopted by the Govermment by highlighting
succeasfully implemented/adopted technology solutions/
architectures as models for succesa of Digital India Initiative as
well as making a paradigm shift towards one govermment maodel.
Keywords- e-Governance, Best Practices, one govemment,
citizen service, Digital India, Analytics, PRAGATI, Smart City,
WVideo Conferencing, Nerwork, Enterprise Architecture
L INTRODUCTION

As per UN Survey countries world over are shifting focus from
gilo based e-Governance Model o a coherent, integrated one
Government model. The purpose of adopting the Whole-of-
Government Approach 15 to provide integrated and joined up
services that cul across nol only the economic, social and
envirommental dimengions but alse between various Seclors,
sub-sectors and activities. Government of India has introduced
the Digital India programme with the vision o transform India
into a digitally empowered society and knowledge economy
having Digital mirastrociure, on demand government services
and digital empowerment as key thrust areas.

The unified one-povernment model aims al inlerconnecting
ministries and departiments’agencies by leveraging the potential
of ICT to build a single government access point service delivery
channel/platform, where cilizens can access majority of Services
online, regardless of which government authority provides such
services. It also aims to explorefexploit all possible service
delivery channels (e.g. web, mobile, social media, kiosks) for
providing povernment services in order to develop a sustamahle
Government.

Drigital Transformation 8 a demanding process thal requires
time, effort, a strong will o improve, and skilled people with
transformation experience. To achieve the objective of one-
Government one of the ways forward 15 wo frame policies, adopt
Enterprise Archilecture Frameworl, ensuring inter-operability
by framing and enforcing e-Gov Standards, uwsing open
Application Programming Tnterfaces (APT's) and a cloud first
approach.

Another way forward is by realising full potential of mobile
technology and vast reach almobile network. In this day and age,
compecting is empowering, and withowt basic infrastrocture
fmanced by telecom operators, today's tech mants from Apple
and Google 1o Uber and Facebook would not have achieved half
the success that they enjoy.
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Figure-1: Mobile Internet access, growth and users

India ia wimessing a verv high growth of amart mobile phones all
over the country and with cheaper data packs; the citizens are ina
position o access Government services provided these are worth
the value. The igure- 1 shows the convergence of Intemet TrafTic
through mobile and deskiop during previous years.

These trends show that the mobile nsage 15 mcreasing manifold.
Improvements in mobile broadband will help create conditions
where mllealth, m-learning, MFS (mobile financial services)
could thrive

I1. CASE STUDMES OF BEST PRACTICES

India Enterprise Architecture Framework - IndEA: As per
2016 dama the e-Government Development Index (BGDT) of
India is 0.463 which is way below the global averape. In order to

“Internet in India 20157 by the Internet and Mobile
Association ol Tndia (TMAT) and TMER Intermational

hamess the full potential of TCT and maprove BGDI, Meity, GOT
decided (o architect the big vigion of Digital India and adopt an
Enterprise Architecture Framework, tailor-made for the Indian

conditions, which can fulfil the aspirations of this large and
diverse country. Tt was envisioned that such an Enterprise
Architecture should be able to addreas the needs ol both large
national initiatives as well ag the varied needs of the Siates.
Working Group on National Enterprise Architecture by Ministry
of TT, GOT has come up with a frameworl, aptly named ag IndEA
for Tndia Enterprise Architecture. The wvision of IndEA is 1o
enable ONE Government — a Government that is least visible but
ia most effective, a Government that is not fragmented by namrow
domestic walls but presents a single interface to the conatituents,
a Cioverntment that 18 citizen-centric, elflicient, transparent and
TESpONAive.

The IndEA 15 a generic framework comprising of a set ol B
reference Models, derived from TOGATFE 9.1 and drawing from
other models like the FEA. The reference models defined by
INDEA are explamed in brielbelow:

Performance Relference Model (PRM): Perflormance
architecture provides mechanism o measure elffectivenssa and
elficiency ol the organization. Performance of the organization
is measured wsing the Key Performance Indicators which are
quantifinhle mensures of performance across four calepories.
The KPTare classified in to two types

Crutcome: The meadure of impact produced by an initiative like
establishment of Enterprise Archilecture

Cutput: Measure of service provided by organization over a
period oltime for e_g. Examination Management
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Business Reference Model (BRM): Business Archileciure
defines business strategy, organization and business capabilities
and services. The kev entity in BRM is Service, A succeasful
implementation of BRM requires defining or redefining the
Enterprise Vigion and Goals, Business Process re-enginesring,
building service portfolio and identification of services that are
commaon across the Government/'depariments. In short BRM is
about Why, WHAT, HOW MUCH, TOW FAST and WTIO.
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Application Reference Model (ARM): Application
Architecture describes the To Be information Sydtems which
would support the Busineas and Data Architecture. Application
Architecture takes in o consideration the Busineas
Requirements capiured in Business Architecture and
Information that needs to be processed and stored as described in

the Dhta Architectiose,
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Data Reference Model (DRM): The data architeciure describes
the information that will be generated and processed by the
applications. The data architecture describes the relationship
between the information

Technology Reference Model (TRM): Technology Relerence
Model (TRM) defines the technology foundation of TCT-hased
syatens to be designed. It lista all the components of the
technology aystam.

Integration Reference Maodel (TRM): Enterprise Architeciure
enables organisations to collaborate and work together in order
o provide public services in an integrated seamless manner.
Integration architecture covers all the viewpoints (performance,
business, data, application, technology, security).

Secority Reference Model (SRM): Security Archilecture
prepares the organization o respond o potential threats and take
preventive actions. Security architecture defines whal assets
need 1o be proiected The software assels that need to be
protecied are decided based on the business reguirements
defined in the Business Architeciure and Stakeholders.




Governance Reference Model (GRM): The governance
architecture would help in establishing an institutional stracture
for the development, management and implementation of
Enterprise Architecture. Governance architecture would ensure
compliance o Enterprise Architecture, meel vision and mission
ol the Government.

Any Government enterprise be it Ministries, States, Local
DBodies or PSUs — can further extend these B Reference Models to
create domain-specific architectures and implementation
models.

Aadhaar: The project i8 run by the Unigue Identification
Authority of Tndia (UTDAT) and was introduced in Tanuary 2009,
The peneral idena of the program is 1o i88ue avery cilizen with a
unigue number to help identify them and provide them the
benefil of achemes announced by the povernment This unigue
identity involved the issuance ol a 12 digit Aadhaar number and
an Aadhaar card. The purpose of the Aadhaar was 10 make it
simpler for people Lo avail government subsidies and have one
number that would work as prool of address and proof of
identity.

Presently, the Aadhasr number i3 not something that can be
applied for online. Cilizens can only po online o book an
appointment at an Aadhaar centre. The applicant will have o po
there with the appropriate document and also be asked o submit
hiometric data in the form ol Tingerprints and records of the iris..
The Unique Tdentification Authority of India (UTDAT) has
laufiched Challenge drive to enroll leflover population for
Aadhaar, in 22 StatesTUTs where Aadhaor saturation of adalt
population has crossed 100 per cent (as per projected population
figare ol 201 5). The rend [igures as ol now are given below.

Aadhaar Generation Trend
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Figure-2: Aadhaar Generation trend for last 12 months,

" https://uidai gov.infaadhaar dashboard/

1. PRAGATT (Pro-Active Governance and Timely
Implementation)

PRAGATI i3 a onigue integrating and interactive platfomm
started on March 20135 with the objective to address common
man's grievances, and simulianeously monitoring and reviewing
important programmes and projects of national interest initinted
by Government of Tndia or State Governments,
The PRAGATI platform uniguely bundles three latest
lechnologies: Digital data management, video-conferencing and
geo-spatial technology. Tt also offers a unique combination in the
direction of cooperative federalism since it brings on one sage
the Secretaries of Govemmenl of Tndia and the Chiel Secretaries
of the Siates, With this, the Prime hMinister is able to discuss the
igsues with the concerned Central and State officials wath full
information and latest visuals of the pround level sitoation
making it an innovative project in e-governance and pood
povernance. The directions issued remains in the syatem for
further follow up and review Gl the finality of the matier.
PRAGATI is a three-tier system (PMO, Union Government
Secretaries, and Chial’ Secretaries ol the Siates). The Prime
Minister will holds a monthly programme where he interacts
with the Government of Tndia Secretaries, and Chiefl Secretaries
through Video-conferencing enabled by data and peo-
informatics visuals.
Issues w be flagged before the PM are picked up from the
available database regarding Public Grievances, on-going
Programmes and pending Projects Iis also takes into
consideration various correspondences to PM'a office by the
common people of from high dignitaries of States and/or
developers of public projects.
The avstem has been designed in-house by the PMO team with
the help of National Informatics Center (NIC). As the name
sugoesld, it ia aimed al starting a culture of Pro-Active
Governance and Timely Implementation. It i3 also a robust
syalem for bringing e-transparency and e-accountability with
real-time presence and exchanpe among the key stakeholders.,
Government Cloud: In order to utilise and hamess the benefits
of Cloud Computing, Government of Tndia has embarked upon
an armbitious intiative - "G Cloud" named MeghRa)'. The focus
of this iniliative 15 o accelerate delivery ol e-services in the
country while optimizing ICT spending of the Government. This
will ensure optimum utilization of the infrastructure and speed
up the development and deployment of eClov applications. The
architectural vision of GI Clowd encompasses a set of discrete
cloud computing environmenis spread acroas multiple locations,
built on existing or new (augmented) infrastructure, following a
sel of common protocols, puidelines and standards issued by the
Government of Tndia.

The Wational Informatics Centre (NIC) is providing National

hitps:/feconomictimes. indintimes com/news/economy/policy/
mandatory-use-of-pimsa-to-help-monitor- fund-Now-lo-achemes-
finance-minister-arun-jaitley/amicleshow/6 127891 7.cms

Hhutpe wwew nreganic. indnetnrepahome. aspx

Cloud services under the initiative MeghRaj. The services
offered are as follows:

Infrastructure as a Service (TaaS)

Taa 5 provides bagic virtual compute infrastructure reaources like
CPU, Memory, Disk Storage attached to blank ¥Ms allowing
ome Lo install 8 wsing 150, from scratch and customization.

Platform as a Services (Paas)

Paa3 provides pre-imstalled web and damabase servers so that one
can publish and run web application withoul worrying abouwl
server selup. The servers are pre cohfigured ready with basic
security hardening.

Soflware as a Services (Sans)

This provides on demand software service. Sand 18 a software
delivery tnodel where users are not respongible for supporting
the application or any of the components. The server
infrastructure, 08 and software 15 being managed by cloud
services

Slorage as a Service (STaas)

STaas provides need based astorage solution. Il provides
excellent alternative o the traditional on-site and dedicated
storage systems and reduces the complexities of deploying and
managing multiple storage ters. One can use il o mitigale risks
in disaster recovery, provide long-term retention for records and
enthance both contimuty and availability.

Public Finance Management System (PFMS): The Public
Financial Management Svstem (PFMB3) is a web-based
application for paymenl, accounting and reconciliation of
Governmenl transactions. Il inlegrates various existing
standalone financial syvatems. PFMS is a financial management
platform for all plan schemes having a dambase of all recipient
agencies and is integrated with banks handling plan funds and
State Treasuries. It ensures efficient and efTective tracking of
fund Now to the lowest level of implementation for plan scheme
of the Government. For the schemes sponsored by Gol, a
sanction order followed by credit to the siate through RBI is
given by central ministries using PFMS. Earlier the process was
dependent on the physical orders.

PFMS has the capability of providing real time information and
tremendous potential (o improve programme/financial
management, reduce the floal in the [hancial sysiems by
enabling "just in time” releases and also the povernment
borrowings with direct impacl on interesl cost.
PFMS can track and monitor the flow of funds (o the
implementing agencies and its possible to know the actual status
of wtilisation of funda by the multiple implementing apencies of
the central and state govermiments.

The PFMS provides various siakeholders with a reliable and
meaningiul manapement information gvstem and an elfective
decision support system. The payment process in PFMS starts at
Programme Dhvision level. TUmoves further through Dirowings &
Drisbursing Odficer to Pay & Accounts OfTice for making
payment direcily o bank account of beneficiary.

Owver 300 central and siate povernment schemes are now riding

on PFME and payment of more than Rs 2,91 lakh crore relating
to varions schemes under DBT has been made through PFMS
gince 2013, PFMS has enabled the Government in aking
forward the DBET initiative with collateral benefits of plugegng
leakages and eliminating ghost beneficiaries. Paymenis to 3419
crore beneliciaries have been made through PFMS and there are
21.72 lakh programme implementing agencies registered on
PFMS.

MGNREGA: The Mahatma Gandhi National Rural
Employment Guarantee Act (MGNREGA) i the (agship
programme aiming al enhancing livelihood security of noral
households, by providing at least 100 days of puaranteed wage
employment in a financial year o every household whose adult
members volunteer o do unskilled manual work. One-third of
the participation ia by women. The MONREGA provides wage
employiment, while focosing on strengthening natural resoarce
management through works that address causes ol chronic
poverty like drought, deforestation and soil erosion. This
programme has been implemented in the roral areas ol all
districts.

Thia programine was subject to severe criticisim with a huge
[nancial outlay being misused by middlemen. The payvment
dishursement involved mass corruption and there was no
accountability at officer level. Bul with the IT mitiative and
online MIS for all processes such as job card creation, muster
rolls enrollment, work detail, reporting mechanism, fund
allotment and approval has resulied in a great success. The wapes
are paid directly into the accounts of the workers using DBT all
ower the country, covering the rural arens. The current progress of
the scheme i3 given below in Table-1, which speaks volumes
about 1ts wide coverage and reach:

Table-1: Status for the Financial Year 20016-17 (in Crore)

Total bank accounts B.62

| Total individual bank accounts 75
Total joint ban k accounts 1.12
Amount disbursed to bank aceounts 2301636
Total post office accounts 2.60
Total individual post office accounts 235
Total yoint post office accounts 0.25
Amount disbursed to post office accounts I16RA4A5
Total households applied for job card 1244
Total job cards issued 1211

Mid Day Meal-Antomated Reporting and Management
System (MDM-ARMSE): With a view (o enhancing enrolment,
retention and attendance and simultaneously improving
nutritional levels among children, the Mational Programme of
MNutritional Support to Primary Edocation (NP-NSPE) was
launched as a Centrally Sponsored Scheme on 15th August 19935,
The schermne underwent many changes over the vears and is now
known as “National Programme of Mid Day Meal in Schools™.
Ower 10 crore eligible achool children in almost 11 lakh schools




benefit fromn the Scheme. In order to efficientlly manage the
enrolment and meals being served m the Schools of varioos
States, the MDM-ARMS software has been developed as a
product so that any State Education Department can use il

The challenge here was the mode of data collection on daily basis
either using SME, TWRS, USSD or web-enabled software. These
schools are mostly in aread which do not have good connectivity
and majority schools don't even telephone facility. However, the
leacherd serving in these schools do have mobile phones bt then
Internel ia missing al these locations. o either SMS or TVRS are
the chosen modes for data collection, Mowever, the TWVRS facility
codts at least one Re per call and the 5MS rates vary across
different mobile service providers (because teachers have
mobile connections from all ISPs) as per plan opted by the
subacriber, ranging from nil paise o almost Re3 per SME. Tt
wioild also mean extensive account keeping and re-imbursement
of expenditure (o each and every teacher of these schools.

M Day Meal Automated & Reporting Management Systam
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Figure-4: MDM ARMS data flow diagram.,

To keep costs down and accounting simple, the MITRD, Gol got
a toll free number issued from TRAT for collection of this daily
meals data. A web-based solution has been developed for
registering achools, teachers, their mobile numbers and to
generale auto-alerts and MIS Reporta. [Mowever, data for this
wieh-based syatem is collected from simple mobile phones using
SMS. The system is being used by many Stales and increasing
muonthly transactions data is shown below in Table-2:

Table-2: Month-wise SMS based Transactions’

. Month, 2016 Total Transactions |

March 41

April 1529

Mav 4961

Jung 5039

July 2455

August 2646156
September 3444942

' MDM-ARMS portal at http://mdmhp_nic.in

I'V. KEY FINDINGS /! RECOMMENDATIONS

e-Ciovernment transformation from the silo-based mode] to the
inter connected one government model requires the following:

Government Ministries, departments or agencies must
define a Long-termn e-Government vidion

Policies and a stratepic framework on the linea of India
Enterprise Architecture Framework need to be framed!
derived in order to deliver sustainable citizen-centric and
citizen-driven services. Impact of IndEA has resulted in
creation of NIC Enterprise Architecture, Public Service
Commiggsion Enterprise Framework (PSCEAF) and
University Enterprise Architecture.

There must be a betier and holistic collaboration between
various Government entities. All the departments needs Lo
atreamline their procedses and various services shouald be
aandardised enabling ICT svslems across government
Minigitries, Departments or Agencies lo lalk to each other.

Ministries/Departments should leverape the advances in
technology mn order 1o strengthen the underlying technical
infrastructure for ICT syatems, with a Tocus on integrated
gervice delivery patewayd s0 as to facilitate online delivery
of povernmentl services. The underlying archileciures
framed/adopted for variowns [CT systems should promote
interoperability and seamlessly sharing of dala across
various ministries'departments.

PRAGATT model should be replicated in aiates enabling
ChielMinisters o monitor projecta‘admimistralive aspects
with District Administration and other authorities.
Technology per se 15 not the crucial factor, bul connectivily
19 a cause of concern. Without good and reliable
conmectivity, no service delivery 1s possible. Private
participation in providing connectivity 18 advisable. There
ghould be optimal use of the infrastructure created earlier
like NICNET, NKN, SWAN, 5DC, NSDG and wherever
poasible this nfrastrociure must be expanded to panchayal
level for acting as backbone for 1ast mile connectivity.

The Government of India needs to po in for extensive
capacity building through public and private channels. The
aim should be have atleast one digitally literate person per
farmily.

The Governmenl must carry oul process relorms and, if
required, make necessary changes in the existing acts,
rules, manuals to simplily the already established aystems.

V. CONCLUSTON

The digital ransformation of the country and the vigsion of one
government can take place with mandatory adherence to
architecture principles laid down in India Enterprise
Architecture Framework and a robust last mile connectivity
[ramework for all stakeholders, including the citizens living in
remuolest locations ol the country. There 18 a need to explore and

explodt all possible delivery chanmels be it web, mobile devices,
social media, kiosks or service help desks. Adherence 1o e-Gowv
stafidards released by Meity, GOT will ensure and promote
interoperability and seamlessly sharing of data across various
minigtries'departments enabling the povernment to deliver
various services from a common poinl. AlTordable smarl phones
with cheaper 40 plans from ISPs, will ensure that the online
Governmenl services are availed by the citizens, who are
becoming ech-savvy. The connectivity options for Govermmenl
sel-up will improve as services will be offered from Central
servers, antomatically in mosl cases, being the resull of process
refoms, The case studies discusaed in the paper clearly highlight
the vast coverage area of the country in the case of Aadhaar,
MGNREGS. These solutions have been succesaful in achieving
the vision envisioned and have been devised as per ground
situation of connectivity in different locations. The usapge of
different technologies for data collection and providing the web-
enabled information systems in MDM-ARMS is another case-
gtudy Tocusing on specilic problem based solution on a large
scale. The future of digital India Tooks bright in this scenario with
more lanze acale integrated applications being developed and
rolled out.
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