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Abstract: To gain competitive advantage and to improve
efficiency, reliance on data has grown manifold. This work
explored the emerging sources of big data generation in India,
particularly post implementation of ‘Digital India’ scheme.
Agencies that have implemented the big data are accentuated
along with the potential area. Further, a model is proposed to
integrate key services utilized within a country with the ‘Aadhar’
to gain insight in real time. Seamless integration of key services
with ‘Aadhar’ will be increasingly helpful in curbing the crime
from Indian landscape. Further, challenges in implementation of
the model are perceived, and their solutions have been proposed.
Keywords: big data analytics, big data in India, data mining,
big data and crime, big data enabler, Hadoop, big data and cloud

I. INTRODUCTION
Growth of Information technology in public services,
community and personal use has led to the large data
generation. In developed countries, usage of information
technology (IT) is widespread, however, in developing
countries particularly in emerging markets, only recently it
gained the momentum [1]. In India, usage of IT in routine
usage is limited. In several ministries, shift towards IT is
either partial or lacking altogether. This leads to inefficiency,
corruption and excessive delay in rendering the public
services. Demand of prompt services has further worsened
due to huge population growth in recent past [2]. Census also
reflects the huge diversity in terms of literacy, economic
status, infrastructure etc. across India [2].
Usage of data is not homogeneous across the world; instead
developed countries are the major source of data generation.
In developing countries, reliance on data is gaining
momentum. In developing countries, the usage of IT for data
services is primarily restricted to the services that include
banking, railway reservation, ticket booking, income tax
return, retail chains to name a few [3, 4].
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According to several studies, it is revealed that data
generation is growing rapidly in government sectors
including railway, Income tax, Bank etc. however, gaining
insight from the data is limited due to variety of reasons
including lack of awareness, limited capability of existing
resources to name a few [5].
Big data has envisioned recently due to the increasing
reliance on IT. Big data can be defined with the help of four
‘V’s. Each ‘V’ denotes as Volume, Velocity, Variety, and
Veracity [6]. In order to qualify the definition of the big data,
it should be generated at a higher speed and volume [7]. At
the same time, data should be generated from one or variety
of sources that include computers, smartphone, devices etc.
Significant enough, data generated should be reliable that is
represented with the help of veracity [8].
A. Leveraging Analytics
Significance of data analytics is growing rapidly and same is
indicated in prominent predictions by some of the leading
research and analysis firms that include Gartner, IDC,
Forrester, Aberdeen etc [9]. The entire aforementioned firm
highlighted that the analytics will dominate in the upcoming
years [10]. Key reason behind the growing trend of analytics
usage is that the organizations have the data but they are
unable to exploit it fully to derive the business benefit. Owing
to the huge storage of data, operating cost increases, at the
same time profitability decreases [11]. In India, a person on
an average receives several calls from the marketing
company to purchase the specific plan. Majority of the phone
call receivers are reluctant to answer such calls thereby not a
prospective customer. This results in waste of effort, time,
and money.
With the IT growth, users are generating the huge amount of
data from the variety of sources that include social media
writing, tweets, blog, sensors, cameras etc. These data is
generated with tremendous pace, for instance sensors are
capturing huge amount of data at every second. Twitter
generates around 5787 tweets every second [12]. Every
minute nearly 510 comments are posted, around 2, 93,000
statutes are updated and 1, 36,000 photos are uploaded on
twitter [12]. Data posted on social media site is ranging from
structured data, unstructured data that includes images,
videos, etc. Information available in unstructured form such
as comments, audio, video may contain valuable information
[4]. Usage of analysis will assist in reaching out to the
prospective client with a higher accuracy [13].
Big data is transforming the one’s life in range of areas that
includes home devices, security at home and office, number
of social media post [14]. A great future is predicted for cloud
computing despite of several issues and challenges
underlying big data [15, 16]. Several verticals including wind
energy, biomedical, business analytics are leveraging the big
data to gain the competitive advantage [17, 18].
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B. Big Data and Cloud Computing
Cloud computing is consistently growing from last several
years [19]. It can act as a catalyst for the big data since, Big
data computation needs massive resources that may not be
feasible for many organizations. Even for the big giant,
resources may not support the magnitude of data that need to
be store [20]. Consequently, they may need the scalability of
resources. Cloud computing is well suited in scenario where
the massive and immediate resources are needed for short
duration [21]. Technologies such as Hadoop, cloud
computing, analytics are set to widely used for the data that is
large in size, in order to gain insight from the data [22, 23].
Several researches are already active in order to generate the
efficient algorithm that should deeply analyzed the data in a
timely manner [24]. Same can be determined with the help of
big data analytics and deep learning methods undertaken in
this area [25].
In order to store the big data one need huge and sophisticated
data center. Maintaining the data center may not be feasible
for all the enterprise, at the same time, procuring and
deploying resources is a time taking activity, whereas,
subscribing to the data center is immediate [3]. In cloud
subscription, one need to register only at the cloud provider
and the data center aimed for usage. With the growing
compliance at data center, security apprehension is done
away with to a great extent.
C. Big data analytics in world landscape
Big data analytics is widely used in range of services offered
by the government and private agencies [26]. For instance, in
Chicago America, big data analytics is used to analyze the
data in real time in order to curb the crime. It is also used by
the municipal corporation to understand the citizen’s
problems and to improve civic services. Such services need
huge resources and same can be provisioned by subscribing
the cloud computing [27].
Rest of the manuscript is organized as: Section 2 elucidates
the related work carried out using data mining technique or
big data analytics. Section 3 highlights the major source of
data generation. Section 4 describes the major
implementation of big data in India and compared it with the
world. Finally, this work has proposed a framework to curb
the crime by integrating the services with Digital based
individual’s identity.
II.

RELATED WORK

Big data is a new emerging domain with huge potential. To
harness it benefit, variety of organization and researchers are
active in this area and contributing significantly to evolve this
domain further. Prominent work related to us has been
presented herein.
To improve the data processing speed, [28] introduced
improvement in Mapreduce with the help of data placement
in heterogeneous Hadoop clusters. Introduction of Hadoop in
Facebook was presented by [29]. Transition to big data
implementation is not smooth instead carries several
challenges that may creep during the introduction of big data
considering the cultural, technologies and scholarly
phenomenon that rests on the interplay of technology [30].
Method to smoothly transit from the legacy based method to
big data was proposed by [30], authors also proposed
modification in Hadoop to improve its efficiency.
Role of Business intelligence and analytics (BI& A) was
elucidated by [31] along with 03 models of BI&A that

includes BI & A 1.0, BI & A 2.0 and BI & A 3.0. Benchmark
in big data analytics is lacking, thereby [32] have stressed
need for benchmark in big data analytics and suggested the
benchmark with the name ‘BigBench’ as testbed. Recent
achievement is in introduction of new technologies such as
Hadoop and Spark particularly in Social network was
highlighted by [33]. [8] highlighted the utility of Apache
Spark for big data processing. A novel approach to detect the
breast cancer was introduced by [34]. Music library
association with mailing list using text mining was explored
by [35].
III. PROBLEM STATEMENT
Social media, YouTube, are great sources of information
generation. On Twitter and Facebook millions of transactions
are carried out by the users in the form of posting comments,
photos, posts etc. The available data at the social network
sites are consumed by the analytical firms to analysis of the
trend and sentiment of users [36]. According to the user’s
mood and liking marketing strategies are articulated to target
the wider user’s spectrum [37, 38]. According to several
reports, rate of data generation is high particularly in last few
years. According to the estimates, data generated in last few
five years is higher than the one generated in last twenty
years.
In India, information is generated with the digital India
programme, mobile phones, social network such as
Facebook, twitter, Instagram etc. All these sources are
generating huge amount of data and gaining insight from this
data in a timely manner is challenging. However, real-time
analytics of data is extremely desired in order to determine
the need of the citizens, maintaining law and order and to
discover the gaps in the services offered to the citizen’s and
the one sought by them. In such cases, data is aimed to be
maintained at distributed location in order to improve the
reliability and to improve performance in cost effective
manner [11].
Organizations are storing huge amount of data generated. In
order to improve efficiency and to understand the past trend,
gaining insight from the data is needed. In addition,
maintaining the archive data require huge expenditure.
Gaining insight with the data will assist in reduction of the
maintenance cost.
With the free flow of information, unsocial elements are also
leveraging this tool to spread hatred and misguide the general
public [39, 40, 41, 42]. Social media and you tube has
emerged as a cost effective at the same time with global
accessibility tool to spread terrorism and spread their
ideology [42]. Accordingly, it is imperative to analyze the
video and other material posted on internet.
IV. SOURCES OF BIG DATA GENERATION IN INDIA
In 2015, government of India has launched the digital India
programme [43]. With this scheme, government is aiming to
shift the majority of its activities online in order to improve
the transparency and for the prominence governance [43].
Another programme namely ‘Smart city’ is also underway,
that is also perceived as working only on data. This work
highlights the prominent services that may be generating the
huge amount of data.
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A. ‘Aadhar’ Data
‘Aadhar’ is the unique identification issued to resident of
India bearing the photograph and biometric details for
identification. Sole purpose of ‘Aadhar’ is to eliminate the
duplicate and multiple identities [44]. This method is robust
relative to other methods, since it carries multiple biometric
details of residents. UIDAI(Unique Identification Authority
of India) is the statutory body responsible for issuing,
maintaining, the ‘Aadhar’ in a cost effective manner.
Currently, 120 crore (1.2 billions) resident in all range of age
groups have been issued ‘Aadhar’. Total number of digits
used to identify is 12 [45]. In addition, it carries four hidden
digits that make the total digit to ‘16’. To avoid typing digits,
‘Aadhar’ also bears ‘quad code’. To enhance security and
minimize instances of leaks, UIDAI have also introduced the
16 digit virtual ID.
B. ‘DigiLocker’
‘DigiLocker’ service is commissioned by the government of
India to store the citizen’s record in digital form. Limited
amount of space is provided free of cost. Certificates such as
driving license, ‘Aadhar’ number can be stored at
‘DigiLocker’. To safeguard the data, best in class security has
been introduced in order to secure the citizen’s data. Since,
this service is gaining growth, consequently, it is
transforming as a big data. It is widely popular among the
youth and registered the robust growth in the year 2017-18.
Same has been illustrated with the help of figure 1 and figure
2.

Figure 1: ‘DigiLocker’ Registration Age wise
Statistics of the figure 1 clearly highlights the inclination of
the youth towards the digiLocker. Among youth, users in the
age group of 21-30 hold the majority of the share. That is
followed by the users in the age group of 31-40.Whereas, it is
least popular among the age group of 61-70 as well as lower
than 10.
‘Aadhar’, driving license, PAN card, Degrees are the popular
category that are widely stored and accessed by the users.
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Figure 2: ‘DigiLocker’ total Registration
C. Big data in Income tax
Big data is also set to boost the income tax collection in the
country. According to the sources, government is aiming to
use the big data analytics to improve the tax collection.
Presently only 6.84 crore people are paying taxes in the
country with over 1.3 billion of population [46]. Government
is also aiming to analyze the spending pattern, variety of
income source, sources of income and expenditure. This will
greatly help in understanding the underlying pattern and tax
evasion undergoing. By collecting and correlating the
expenses incurred in foreign visit, jewelry purchased
payment of hotel bills will be helpful to understand the one’s
lifestyle this could be further combined with the income tax
return filed by an individual. If any mismatch appears then
broader enquiry can be conducted in order to prevent the tax
evasion and bring larger population under the tax ambit.
D. Data generation in Banking
Large amount of data is being generated by banking sector. A
number of facilities are offered to the customer in order to
ease their life. For instance, using internet banking one can
transfer the fund from one account to another account.
Similarly, funds can be withdrawn using ATM machine. A
large number of transactions are happening in the ATM’s
across the country. According to the data released by Reserve
bank of India, around 158 million transactions are happening
on a monthly basis [47]. This can immensely help the
banker’s to understand the withdrawal habit of a customer,
period of a year when the extraordinary withdrawal happens
[36]. Understanding the spending pattern will enable the
banks to prepare well in advance for the fund management.
Eventually, measure placed will result in strong customer
relationship.
V.

BIG DATA IMPLEMENTATION IN INDIA AND
OPPORTUNITY

In India big data analytics has already been implemented and
its benefits are being harnessed.
A. Big Data Implementation
Being a leader in software, India is not untouched with the
implementation of big data. Instead, it is already put in place
at several sectors to improve their services. Areas big data is
already implemented have been presented herein:
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1. Water management in Bangluru
Bangluru civic body has implemented the big data
implementation in its water distribution system. The IT city
of India also known as Silicon Valley of India has around 10
Million population and water need to be served to each
household [48]. For the effective delivery of water system, it
has adopted the big data. In order to effectively implement
the plan it has tied up with IBM that will create the dashboard
based on IBM’s intelligent operational center. This
implementation will enable the implementer in monitoring,
administering and managing the water supply across the
Bangluru. Here the key role will be to analyze the water
distributed and the one reaches to the consumer [48].
Bangluru Municipal Corporation analyzes the gap in
distribution to curb the water wastage, theft, and pipeline
leakage. This system has achieved the huge success in
improving the water supply and curbing the water loss.
2. IRCTC
IRCTC is the acronym of ‘Indian Railway Catering and
tourist Corporation’ and established primarily to facilitate the
railway reservation and catering need of passengers during
train travel. A large number of consumers are booking the
ticket daily. In the year 2001, only 10 persons have utilized
its website to get their reservation done. From 29 people
booked a ticket in 2002 to 1.3 million passengers booking in a
single day on 1st April 2015. Indian Railway reservation
system has undergone radical changes since 2001.
Online reservation system has surpassed the ticket booking
happening at the counter. Comparing ticket booked from the
ticket window with the one booked from IRCTC, online
(IRCTC) has touched the whopping share of 60 percent in its
recent report [49]. In order to serve the consumer effectively,
IRCTC has deployed the powerful server. Capabilities of
IRCTC servers are enhanced frequently owing to the growth
in traffic. Ease of access, wider connectivity, emergence to
tech savvy youth, and reach of digital payment are cited as a
few reasons driving the IRCTC’s growth.
With the introduction of next generation ticketing system,
number of users those can book the ticket concurrently have
reached to the tune of 7200 person in a second. This result in
massive data generation, since, IRCTC needs several field
that includes name, age, address, food habit, mobile number
etc. to store the data. Government officials are analyzing the
data to understand it on several dimensions that include, age
factor, concession, route highly demanded, peak season, idle
season etc.

Figure 3: Ticket Booked IRCTC [49]

Realizing the significance of huge data, government is also
aiming to generate additional revenue from non-operational
services, data is one among them. Currently, revenue
generation is of non-operational data is around 5 percent that
is far below with that of global standard that lies around 10
percent. Government is also aiming to enhance the revenue
generation to the level of 10 percent.
3. Twitter analysis
Twitter is the leading social media platform where an
individual submit his post and can enjoy high visibility.
According to the followers count and individual’s visibility,
followers improve over time. Primarily, celebrity, leaders,
authors are leveraging the twitter to gain higher visibility and
dissemination of policies as well as changes that need to be
incorporated. In addition, other citizens across the world are
also connected to the twitter and post their liking and
disliking on twitter. Consequently, it acts as a great source to
analyze the sentiments of citizen’s. Although new figures are
not available, however according to its last released hundreds
of millions tweets are posted in a day [50], which is fairly a
large number.
Twitter analysis is widely used in the Parliament election
held in 2014 to determine the citizen’s mood [51].
Accordingly, the manifesto was prepared to cover the
citizen’s mood mentioned in their post [51]. Presently twitter
analysis is also used in some of the government organization
dealing with the public services to understand the problem
and analyze them [52]. For instance, The Indian Railway is
using the Twitter to diagnose the passenger’s problem both in
real time and offline mode. If need for any intervention is
experienced by the administration, it is exercised
immediately to address the individuals and group problems
[52]. In offline mode, problems require to be undertaken of
long term in nature and are considered to help the
government in framing the policies.
4. Digitization of Health Services
Government is laying increasing focus to strengthen the
health system in order to offer the ease of medical treatment
[26]. Indeed, digital measures are required due to the huge
population in hand and the limited number of doctors and
hospital. According to the AIIMS detail, around 1.5 million
patients are treated every year [53]. Online registration for
OPD (Outpatient Department) registration has been launched
in July, 2015 as a part of digital India initiative [53].
Accordingly huge amount of data is being generated due to
the large number of patient’s arrival. Once registered,
patients can easily access their medical history without any
pain. However, storing the detailed information of a patient
particularly x-rays and other clinical report would need a lot
of storage resources [9].
Big data analytics can immensely assist the doctors and
researchers to understand the diseases and treat the customer
[54]. Analytics method will prove to be highly beneficial for
the patient with higher paying capacity seeking immediate
relief due to their higher risk diseases [55].
B. Prospective area
In addition to the present implementation of digitization,
following are the prospective area that will increasingly rely
on data for their functioning and survival. In the event of
failure of information technology the entire system will
collapse.
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Aadhar linking will also help the Income tax department to
pool the bank statement from different banks with the help of
‘Aadhar’. By Integrating the services, hiding one’s detail will
prove to be cumbersome. Upon tracing of anomaly, account
holder’s account can be audited by Income tax department or
in coordination with other investigation agencies. This
measure will greatly help in tax evasion and curbing the
crimes. Government of India has already initiated a program
to connect the ‘Aadhar’ with bank account.

Income Tax
Department

Hotel

Bank

B. Challenges
However, integration of variety of domains also carries
several challenges since people and other non-government
group protests this move. On mobile linking with ‘Aadhar’,
several entities have already approached the court, citing
infringement of privacy.

Aadhar

1. ‘Make in India’ and Industry 4.0
Government of India has introduced 'Make in India'
programme that aims to boost the manufacturing to cater the
domestic requirement and focus on export. Eventually,
country should establish itself as prominent export countries.
Industrial revolution 4.0 (Industry 4.0) lays emphasis on
integration of machines with technological aspect in order to
boost production, minimum human intervention, reduction in
production cost etc. Integration of machines with its
surrounding device will lead to generation of tremendous
amount of data that can be analyzed with the legacy system,
thereby will need further enhancement of technology and
adoption of big data technologies [56].
2. Analysis of video in real time
Total population of India has already touched the mark of 1.3
billion and continues to grow as well. To manage such a large
population and tracing their activities need deployment of
CCTV at strategic locations such as bus stands, railway
station, airports, hotels and business centers. Although,
CCTV deployment in metropolitan city is gaining ground yet
the wide gap lies with tier-2 and tier-3 cities that are lacking
this facility.
In metropolitan city, CCTV installed is monitored by the
security personnel remotely and probability of human errors
remains high. Accordingly, there is urgent need to deploy the
computerized analytical method in order to gain insight and
trace the targeted people needed by agencies such as police,
crime branch, enforcement directorate etc. Deployment of
real time analysis will enable to alert the nearby area for the
presence of ‘wanted’ individual(s).
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Investigation
agencies

Mobile

Data is being generated at tremendous pace. Part of the data is
structured whereas the part is unstructured data. Importance
of data varies with the business carried out by the
stakeholders. For instance details such as income, asset,
deposit and withdrawal are significant to the banks in order to
approve the bank loans or issue of credit card. Whereas
unstructured data may be important to marketing company in
order to understand the feedback and users experience.
Similarly, unstructured data can be equally important to
political parties to sense the voter’s mood and to generate
wave in favour of specific political parties.
With the inception of digital India campaign, data is being
generated at considerably higher rate relative to earlier.
Government is aiming to integrate the key services with
‘Aadhar’ that also bears the biometric details. The move will
immensely help the agencies to establish the unique
identification. Need of an hour is to integrate the ‘Aadhar’
with other services such as Bank, Income tax, hotels, travel
agencies, mobile in order to learn deeper insight related to an
individual. Further, the move will promote the higher
transparency and curb the crime rate in financial and
non-financial sectors.
A. Big Data to curb Black Money and crime
Big data can greatly help in curbing the black money. In order
to accomplish this task, an ‘Aadhar’ is to be linked with the
bank. Same can be verified at the time of opening bank
account. This will ensure that the genuine and authentic
person is opening the account. At the same time number of
account open by a person with manipulated name can be well
connected to each other with the help of ‘Aadhar’.

Travel Agency

VI. PROPOSED SOLUTION AND FURTHER CHALLENGES

Figure 4: Proposed model to curb crimes
Presently, privacy and security is covered with the help of IT
act 2010 and people are apprehensive that it does not
adequately address their concern. Since then, technology has
witnessed tremendous transformations. Paradigm such as
cloud computing has emerged, whereas the act is not suitably
modified to cover the cloud paradigm.
C. Proposed Solution
Undoubtedly integration of data among variety of entities
carries huge risk as far as data privacy is concerned.
Therefore, appropriate law and regulation need to be placed,
in order to preserve the privacy and security. Security need to
be enhanced at both the levels that include a) Hardware and
Software level b) Human access. Strong security in place at
software and hardware level
will prevent the leakage of data
at their respective level.
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At the same time, regulated environment will discourage
human to indulge in data sharing that may be deliberately or
inadvertently. Therefore, designation should be identified
that can access the data stored and managed by other agencies
and the degree of freedom at which data access can be
permitted.
VII. CONCLUSION
Big data is the norm of the day and truly applicable in Indian
landscape that holds huge population. Big data analytics is
the best fit to identify the target and reach. In India, it has
already been implemented in several domains including
water supply, railway booking, twitter analysis etc. Although
it’s implemented is limited to few city or a singly
organization.
Once
compared
with
the
global
implementation, it is far behind and need to be expanded
further in other areas. Seamless integration of proposed
‘Aadhar’ based system with several other agencies and
services that include Bank, hotels, and airport will enable to
gain deep insight about individuals to a great extent. Any
potential threat by criminal can be traced and linked thereby
assist in proactively initiate an action that will help in curbing
the crime.
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