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Abstract— Big data is not a new type of data. More recently 

we have witnessed an amazing progression in amount of data 

produced from the advent of mainframes to client server to ERP 

to data warehouses and now everything is digital. For years the 

overwhelming amount of data produced was deemed useless. But 

data has always been an integral part of every enterprise, big, 

medium or small and has now treated as a valuable assets.  

While most common applications of big data analytics have 

been in government and industries including health care, 

insurance, industrialized and natural resources, transportation 

services, banking sectors and fraud detection type of applications, 

and most people associate the use of analytics in these areas – it is 

hard to find any other area of human endeavor where analytics 

have not been used to either describe or predict, whether it is 

research, science and technology or any other area where there is 

question, historical data relevant to that question and some 

analytical skills and technology. 

Big data also means complexity, security, and risks to privacy, 

as well as a need for new technology and human skills along with 

the capabilities like data discovery, rapid data insights and 

advanced data visualization. There are several areas where 

government and industries can address big data challenges and 

finds new opportunities to better serve citizens.  

This paper focuses on the unexpected use of big data and 

analytics along with opportunities and challenges of it in 

governments and various industry domains. 
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I. INTRODUCTION 

 

This paper presents the basic concepts relating to big data, 

analytics and its potential benefits in different industry 

domains. It attempts to consolidate the concepts of big data, its 

size and other characteristics of big data, some cases and 

application areas to understand the potentials of big data and 

analytics. From researchers, industrialist and academics, big 

data are the subject of attention, and to some extent, fear. The 

sudden rise of big data has left many unprepared. In the past, 

 

 

 

 

 

 

 new technological developments first appeared in technical 

and academic publications. The knowledge and synthesis later 

seeped into other avenues of knowledge mobilization, 

including books. The fast evolution of big data technologies 

and the ready acceptance of the concept by government, public 

sectors and industry left little time for the discourse to develop 

and mature in the academic domain. Authors and practitioners 

advanced to books and other electronic media for immediate 

and wide circulation of their work on big data. Thus, one finds 

several books and research work on big data and analytics but 

not enough fundamental discourse in academic publications 

particularly for the government, public sector and other 

industry domains.  

 

This paper is organized as follows. We begin by defining 

big data and analytics. We then highlight the fact that volume 

is only one of several dimensions of big data. Other 

characteristics, such as the  variety and velocity with which 

data are generated, are equally important in defining big data. 

We then expand the discussion on pervasive use of big data 

analytics in various industry domains. 

 

We conclude by highlighting the expected developments to 

realize in the near future in big data analytics. 

 

II. DEFINING BIG DATA AND ANALYTICS 

 

‗‗Big  data is where the data volume, acquisition velocity,  

or data representation limits the ability to perform effective 

analysis using traditional relational approaches or requires the 

use of significant horizontal scaling  for efficient processing.‘‘  

 

This definition delineates  the three salient features of big 

data, i.e., volume, variety and velocity. As a result, the ‗‗3Vs‘‘ 

definition  has been used widely to characterize big data. 

 

The commonly accepted definition of big data comes from 

Gartner who define it as high-volume, high-velocity and/or 

high-variety information assets that demand cost-effective, 

innovative forms of information processing for enhanced 

insight, decision making, and process optimization. These are 

known as the ―three Vs‖.  

 

On the other hand, Big data analytics is a multi-application, 

predictive data analytic platform designed as a scalable and 

extensible prediction engine. It uses all available information 
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whether internal or public to generate predictions while 

modeling the entire population. Big data analytics is not a 

single technology, but a data-driven approach one use to 

develop and deploy customized solutions to business 

challenges. Delivered through a service model, big data 

analytics is domain agnostic and can be used in financial 

services, transportation, human resources, governments, public 

sectors and a variety of other agencies and applications. 

 

Digital data, in all shapes and sizes, is growing at 

astonishing rates. For example, according to the National 

Security Agency, the Internet is processing 1,826 Petabytes of 

data per day [1]. In 2011, digital information in the world has 

grown nine times in volume in just four to five years [2] and by 

the year 2020, its amount in the world will reach about 35 

trillion gigabytes [3]. This explosion of digital data brings big 

opportunities and transformative potential for various sectors 

such as enterprises, healthcare industry manufacturing,  

educational services, governments and public sector [4]. 

 

Big data analytics has become increasingly popular, not 

only in academia, but also in industrial and government 

applications, which can be attributed to the fact that big data 

analytics offers huge promises as well as imposes grand 

challenges. [5] Advances in technologies and the increasing 

amount of information are transforming how business is 

conducted in many industries, including government.  

 

Governments provide a large variety of programs and 

services, which both produce and require massive amounts of 

data, structured and unstructured both, and increasingly in real-

time. This data comes from numerous sources including 

historical, video, audio, cell phones, geospatial, imagery, 

sensors, social media, and much more. Big data is already 

being collected by many government organizations— and new 

data is being generated at rapidly accelerating rates. The ability 

to perform analytics on big data enables government 

organizations to improve existing processes and operations, 

and engage in entirely new types of analyses that weren‘t 

possible before. 

 

The government can use big data to save money, improve 

service quality and ultimately improve citizens‘ lives, 

particularly in health and public safety [6]. Practical barriers to 

government adoption of big data solutions must be overcome 

to realize these benefits. 

 

Big data is now at a higher magnitude than it was in the past 

and far more complex. Motivated by the first Obama 

Administration‘s transparency initiatives, in May 2009 the US 

launched the Data.gov Web portal with a catalog of 47 datasets 

containing previously unreleased government data. During its 

first year, Data.gov grew to more than 250,000 datasets, 

inspired hundreds of applications and services, and was seen as 

the flagship of the worldwide movement toward open 

government data publication. Other governments followed in 

rapid succession, and in the next few years open government 

sites for countries, municipalities, cities, and others went 

online. [7] 

 

Accordingly, e-government services go further as 

traditional governmental services and aim to fundamentally 

alter the processes in which public services are generated and 

delivered, after this manner transforming the entire spectrum of 

relationships of public sector with its citizens, businesses and 

other government agencies. To implement this transformation, 

one of the most important points is to inform the citizen, 

business, and/or other government agencies faithfully and in an 

accessible way. This allows all the partaking participants of 

governmental affairs for a transition from passive information 

access to active participation. 

 

III. UNEXPECTED USE OF ANALYTICS: USE CASES  
 

Following are use cases of how big data and analytics posed 

potential source of opportunities. Governments and the 

industries are rich in data that could be used to better serve 

citizens. However leveraging massive amounts data is at best a 

complex project. Big data analytics can improve efficiency and 

effectiveness across the broad range of government 

responsibilities, by improving existing processes and 

operations and enabling completely new ones. While Big data 

has great potential to make governments and public sector 

more efficient and effective, there are practical and perception 

hurdles to clear as well. 

 

If we closely observe the India‘s 16
th

 National election 

campaign then we may have found some parties have already 

taken an example from the Obama‘s re-election campaign 

where they used big data technology in a big way along with 

social media and big data to connect with possible voters. 

There might be changes in the upcoming and future elections 

also that parties will take advantage of these technologies. 

Analytics helped in segmenting at micro level electorate 

through which focus can be given on citizens socioeconomic 

backgrounds. Analytics can be used to work in advertising 

campaigns, getting peoples attentions and most importantly – 

to raise funds and win elections. Keeping in mind the 

advantages of analytics in campaigning, we will see increasing 

use of big data and analytics by political parties in future 

election campaigns.  

 

Another example of use of analytics is in counter-terrorism, as 

well as for military and defense agencies. The importance of 

being able to integrate different pieces of data, and it could be 

anything from field reports to social media postings, broadcast 

news, accounts, e-commerce transactions, records in 

government databases. Once this data is mapped and reduced, 

government can perform in depth analyses and with greater 

insights on individuals and organizations of interest, events and 

places that would be otherwise be difficult to make. It is for the 

purpose of getting insights and dissemination of information 

that can be used for real time decision making. 
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The entertainment is another field where applications of 

analytics are limitless. The directors and producers have started 

inviting fans to participate in the development of new material. 

The social media platform is an example of this where users 

subscribe to their channels and given their feedback on a new 

subjects of interests. Audiences give their feedback and 

information on the subscribed channels, so the production team 

could see what topics of interest work well or poorly on which 

segment of their fans, and they could select the topics and 

actors accordingly. Nowadays, the media and entertainment 

industry is aware that viewers have their own ways of telling 

them what they think about their contents across social media 

platforms. There is a need to understand, store and process 

these digital data and adjust their contents accordingly. There 

are examples of Netflix, hotstar, YouTube, etc. who are 

smartly working on this. 

 

If we take an example of sports here, there is also the use of 

analytics is equally increasing. Analytics helps here to 

understand the injury patterns of the team players or patterns of 

plays of opposition team or even an individual player to select 

the right players and apply appropriate tactics that will 

overcome the opposite team‘s strengths. It could be considered 

as the new science of winning and an application of analytics 

in the sports.. 

 

On the other side – these analytic techniques could be used 

for more than just to win customers, profits, audiences or 

games. Analytics could be increasingly used to save lives and 

property. With the help of whether predictions the most likely 

path of the cyclones, the likely spread of the wild fire, floods or 

even diseases could be identified and preventive actions could 

be taken in real time.  

 

There is great potential to do more across the board, but with 

big data technologies coupled with abilities to mine and 

analyze different types of data, text, pictures and videos, sensor 

data will contribute to the new generation of analytical 

applications that will hopefully make the world even slightly 

more predictable and a safer place. [8] 

 

Big data has the potential to add value across all industry 

segments. Companies likely to get the most out of big data 

analytics includes the following use cases. 

 

Fraud detection, maximizing successful trades, etc. through 

Financial services which generate large quantities of stock 

market and banking transaction data. 

 

Supply chain, logistics, and manufacturing with RFID sensors, 

handheld scanners, and on-board GPS vehicle and shipment 

tracking, logistics and manufacturing operations produce vast 

quantities of information to aid in route optimization, cost 

savings, and operational efficiency. 

 

Online services and web analytics firms can greatly benefit 

from increasing their customer intelligence and using it for 

effective cross-selling. 

 

For preventive means to avoid disastrous failures, Energy and 

utilities and electronic sensors attached to machinery, oil 

pipelines and equipment generate streams of incoming data can 

be used.  

 

Streaming media, smartphones, tablets, browsing behavior and 

text messages aid in analyzing the user interests and behavior 

and improve customer retention and avoid churn. 

 

Analyzing electronic medical records systems in aiding 

optimum patient treatment options and analyzing data for 

clinical studies can heavily influence both individual patients‘ 

care and public health management and policy. 

 

Retailers can analyze vast quantities of sales transaction data 

and understand the buying behaviors, as well as make effective 

individual-focused  customized campaigns by analyzing social 

networking data. 

 

IV. BIG DATA BENEFITS 

 

Big data can benefits the governments and industry when 

start using it. Number of ways the use of Big data can benefit 

includs the following. 

 

Big data tools can readily support reporting on large amounts of 

data, thus making more information available to the public. 

Transparency within governments can be improved as well as 

time and money required by government officials and citizens 

to comply with tax regulations can be reduced.  

 

An intelligent travel and expense management system, 

powered by big data technologies, could enable officials that 

want to book a travel to understand whether or not travel is 

really required, in order to prevent sending too many people to 

the same place. 

 

Analyzing unstructured and structured social/public data 

will enable governments to reply to changing events and react 

quickly if citizens are not happy or require need/assistance. As 

we have seen government is already taking a step towards 

analyzing such contents over the social media platforms. 

Segmentation and personalization of citizens could help identify 

those citizens that are in need because they have become 

unemployed or have become in a different vulnerable situation.  

In addition, sentiment analysis can be used on social media 

platforms to discover potential areas of civil unrest and can help 

to take preventive action if required. Such a personalized 

approach can be used during elections, to gain a complete 

understanding of what the voters are looking for and how they 

can be targeted best. The Obama campaign of 2012 is a great 

example of how big data can help politicians win elections. Due 
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to the fact we can name him as first big data analytics president 

of the modern era. 

 

 

 

In every country, tax means big numbers and therefore 

means a lot of data. With big data tools, governments can 

minimize tax fraud and/or social security fraud by citizens. 

Algorithms can use pattern detection to find suspicious 

transactions occurring in real-time. Abnormal behavioral 

patterns can be spotted that indicate fraudulent actions. Patterns 

can be used to define profiles and statistical parameters to 

identify suspicious transactions, which can then be monitored 

more closely.  

 

For the justice system it is vital to understand when and 

where violent crime is happening or is about to happen. 

Applying an information-centric approach based on many 

different data sets will improve the efficiency and effectiveness 

of a criminal justice system. When governments embrace the 

possibilities of big data, they can make a country a lot more 

effective and efficient, decrease a lot of costs associated with 

bureaucracy while improve citizen services and ensure safety. 

However, because governments collect such vast amounts of 

data on their citizens, it is important that privacy is always 

ensured and protected. 

 

Real-time analytics of big data can help the government cut 

the budget annually, or about per citizen, for example by 

detecting improper healthcare payments before they occur. The 

use of real-time big data solutions will save a significant 

number of lives each year. 

 

V. BIG DATA CHALLENGES 

 

To overcome all the challenges presented by big data will 

be difficult. The volume of data is already enormous and 

increasing every day. The velocity of its generation and growth 

is increasing and it is driven by the proliferation of Internet 

connected devices. Big data can improve decision making and 

increase organizational efficiency and effectiveness over the 

time, but only if organizations employ a variety of analytical 

tools and methods to make sense of the data.[9] 

 

Present technology, architecture, management and analysis 

approaches are unable to cope with the flood of data, and 

organizations will need to change the way they think about, 

plan, govern, manage, process and report on data to realize the 

potential of big data.  

 

Planning is needed to leverage the technology, skills, 

equipment, and standards needed to realize value. 

Finding skilled data scientists and data architects those 

who devise theories, design experiments, and test 

hypothesis to extract relevant information from data - is 

challenging as relatively few exist and they are in high 

demand. 

 

 Along with these challenges, the government and the 

industry has to maintained privacy, security and trust of its 

users. The government and the industry, when collecting or 

managing users data, are subject to a range of legislative 

controls, and must comply with the a number of acts and 

regulations. The potential value of big data is a function of the 

number of relevant, disparate datasets that can be linked and 

analyzed to reveal new patterns, trends and insights.  

 

 The public trust in government and industrial systems 

needs to be maintained. As the volume of data holdings 

increase, the trust that users have in in them and its ability to 

securely hold information of a personal nature can easily be 

affected by leakage of data or information into the public 

domain. Government and industry need to be able to maintain 

the public‘s trust and will need to consider this issue at the 

forefront when developing secure systems for managing big 

data stores. 

VI. CONCLUSION 

 

Big data is changing the world rapidly. It is of economic 

and scientific importance. While big data can yield extremely 

useful information, it also presents new challenges with respect 

to how much data to store, how much this will cost, whether the 

data will be secure, and how long it must be preserved. We 

need improved powers of discernment, as well as verifiable 

proof, to better understand big data‘s opportunities and risks. It 

will unquestionably become an integral part of our society, 

used in industry, commercial and government applications. Our 

challenge will be to maximize the benefits of big data while 

minimizing its harms.[10] Industry leaders who want to realize 

the value potential offered by big data need to address a 

number of internal and external issues. These include 

implementing appropriate technology, innovations, recruiting 

and training skilled personnel, and managing change within 

their organizations. Just as important, they will need to use 

policy to support the capture of value from big data and the 

sharing of data across public sectors.  

 

It is critical to do thorough research and detailed planning. 

Due diligence is required for big data analytics. This is not 

something you should jump into without researching how it 

will affect or help. Governments and industries both need to 

take time and digest the information that is out there, and if 

possible, need to speak with other firms in the industry and 

world to gauge where they are headed and how they are 

managing with big data and performing analytics. They need to 

ensure that data remains private at all times in the their 

repositories. There‘s no excuse for any type of susceptibility to 

data getting into the wrong hands.  

 

REFERENCES 
 



International Research Journal I
4
, Vol.13, Issue 1, February 2019, ISSN No.0975 2757 SJIF 2018: 6.851 

 

Unexpected use of Big Data and Analytics in Government and Industry Domains  Page 8 
 

[1] (June 2018) National Security Agency. The National 

Security Agency: Missions, Authorities, Oversight and 

Partnerships [Online]. Available: http:// 

www.nsa.gov/public_info/__les/speeches_testimonies/2013

_08_09_the_nsa_story.pdf 

[2] J. Gantz and D. Reinsel, Extracting Value from Chaos. 

Hopkinton, MA, USA: EMC, Jun. 2011. 

[3] J. Gantz and D. Reinsel, The Digital Universe Decade - 

Are You Ready. Hopkinton, MA, USA: EMC, May 2010. 

[4]  (May 2018). Big Data: The Next Frontier for Innovation, 

Competition, and Productivity. McKinsey Global Institute 

[Online]. Available: 

http://www.mckinsey.com/insights/business_technology/bi

g_data_the_next_frontier_for_innovation 

[5] Prakash Ukhalkar, The transformative potential benefits 

of big data in government and public sector domains, 

International Journal of Advanced Science and Research, 

Vol. 3, 1S, pp 30-33, Mar-2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

[6] Survey of nearly 200 federal and state IT officials, “Big 

Data and the Public Sector,” Penn, Schoen, Berland 

Associates, October 2012. Issued by the TechAmerica 

Foundation; sponsored by SAP. 

[7] Open Government Data: A Data Analytics Approach, John 

S. Erickson, Amar Viswanathan, Joshua Shinavier, 

Yongmei Shi, and James A. Hendler, Rensselaer 

Polytechnic Institute, September/October 2013. Published 

by IEEE Computer Society. 

[8] (June 2018) http://www.bigdatanalysis.com/unexpected-

use-of-analytics/ 

[9] Big Data and Transformational Government, Rhoda C. 

Joseph, Norman A. Johnson, November/December 2013, 

Published by the IEEE Computer Society. 

[10] Big Data: New Opportunities and New Challenges, Katina 

Michael, Keith W. Miller, 2013, Published by the IEEE 

Computer Society. 


