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ABSTRACT

Information Technology is an important and interdisciplinary field of fields. Information Technology is
applicable in almost all the areas of Sciences, Arts, and Commerce as well. Even sector wise whether
healthcare, government, education, transportation or agriculture—everywhere Information Technology and
Computing is required. Hence whether it is a Field or Subject or Sector, Information Technology is very much
important and useful. Economics is an important subject for the development; it is more than development
today. More importantly, it is valuable to note that Information Technology is not only useful in Economics but
also in other contexts viz. Economics also played a great role in the field of Information Technology and
Computing. There are many spaces where Economics and Allied Sciences such as Management and Commerce
playing an important role. Due to the relationship between Economics and Information Technology, even
educational programs worldwide have been developed. The programs are available as Bachelors degree,
Masters degree, Doctoral degree etc. In India also in recent past, several improvements were noticed and as a
result, educational programs combined with IT and Economics also noted. This paper is conceptual in nature
and deals with the analysis and discussion on the application of Economics and allied subjects in the field of
Information Technology and Computing. Moreover, the paper also discusses the educational programs
available in India combined with IT and Economics.

Keywords: Information Technology, Economics, Development, Information Science, Research, Knowledge
Economy, IT, Economics, Indian Universities

Introduction

Information is most important and valuable tool for the development and in many circumstances, it is basic for
modernization, globalization etc. Data, Information, and Knowledge are very much close and related to each other
[1], [7]. For the development of a society, economy, and civilization these are most important and valuable. Once
the concept of Information and its role enhanced, the existing society has been shifted from Industrial Society to
Information Society. Though, before that (i.e. Industrial Society) another concept of society has emerged that is
called Agriculture Society [2], [3], [11].

Though, the advancement of Information and Communication Technologies lead the concept of Knowledge Society
as well. Hence in many senses, such kind of Economy is also very much depended on Knowledge Economy [4], [6],
[11]. It is the fact that Information Technology and allied fields are very much important and responsible for the
information activities viz.

. Collection

Selection

Organization

Processing

Management and

Dissemination.

Hence indirectly Information Technology and Computing play a vital role regarding the development of economy
with the core concentration of information and knowledge dissemination [5], [8], [9]. Thus there is a great
relationship between Information Technology and Computing with Economics. As far as allied domains of
Economics are concerned few important are Management, Commerce, and Business Studies—and all these play a
tremendous relationship in Information Technology as well. A common relationship with Economics and IT is the
application of Computers and Information Technology in Economics and Allied Sciences as a whole [10], [11], [12].
Moreover, Economics and Allied Sciences are also applicable in the areas or IT organization and industries as well
in different context. The relationship of Economics and Information Technology even these days is available as an
educational programs leading to Bachelors Degree and Masters Degree. Although it is important to note that the
research work/ programs leading to Doctoral Degree already started before Bachelors and Masters Degrees in some
of the universities and the trend of undergraduate and postgraduate programs in the fields are rising in recent past
[12], [14], [16].
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Objective and Aim

The following are few aim and objectives in this regard for the said paper entitled as ‘Role of Economics and Allied
Sciences into Information and Computing fields: Emphasizing Economics & IT Programs—World and Indian
Context’ in a brief manner—

e Tolearn basics of Information Technology and its characteristics with reference to its components in brief.

e To know about the application of Information Technology in different fields in a brief manner.

e Todig out emerging aspects of Economics with reference to its applications in Information Technology and

Computing in detail.

e To learn about the emerging concept created with IT and Economics concentration viz. Knowledge
Economics and IT Economics.
To learn about the detailed overview of private universities available in India.
To know about the IT and Economics related educational programs in the worldwide for more clarification.
To get a detailed overview of IT and Economics related programs started in Indian Universities.
To learn about the basics of curricula of BSc-Computational Economics & Analytics offered in Indian
universities with special reference to the private universities.

Methodologies Adopted

The present work is conceptual in nature and deals with various educational methods due to its nature. First of all
review of the literature has been undertaken to learn about the basics of information technology including its nature
and characteristics. Moreover basics of economics and allied affairs also gathered from the review of the literature.
For the review, many journals, books etc are referred, importantly web review has been undertaken to learn basics of
Indian private universities and more on the availability of economics and IT integrated programs in India as well.
Significantly UGC’s (Government of India) website considered as vital one to get information of private universities
in India and each of the universities were searched, analyzed and reported as a part of this research work.

Economics and Allied Fields

Economics is today treated as one of the important and valuable subjects, and considered as a field of fields [13],
[15], [17]. Economics in-generally classified into Micro Economics and Macro Economics. Though in another
context it is classified into General Economics (may be considered as Theory focus) and Applied Economics. Based
on importance, role, interaction, and integration of Economics with other subjects several other merging domains
have been created and among these few important are—

° Health Economics

° Business Economics

. Agricultural Economics

. Environmental Economics etc.

The Integration of Economics and Allied Sciences has been created several other emerging areas and fields; details
of such facets have been depicted in the next section.

IT Vis-a-Vis Economics
The application of Information Technology and Computing has created a new age in this interdisciplinary science.

The integration of Economics and Allied Sciences (Management Science, Commerce, and Business Studies) with
Information Technology and Computing created several new fields and concept as well—

° Information Economics.
o Knowledge Economics.
. IT Economics.

. Internet Economics etc.

It is important to note that the integration and relationship also resulted in few other emerging concepts in recent
past viz. virtual marketplaces, virtual organizations, business clusters, human capital, knowledge flows and so on.
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The general economy shifted to the knowledge economy with the help of different facets and tools and out of which
Information Technology will play a vital role.

Hence the creation and integration of IT and Economics not only bring us knowledge economy but also it is
dedicated to the generation of tangible and intangible values. Technologies i.e. IT and Computing is playing a great
role in the incorporation of human knowledge into machines [15], [18], [19]. Ultimately such knowledge is also
used by decision support systems (DSS) in various fields and will ultimately help in the generation of economic
value. Ultimately to see such importance and values organizations and institutions are not only moving towards
economical tools powered by the computing but as a whole society and economy lie on Information Technology and
Computing [12], [21].

Economics in IT and Computing Programs Worldwide

Worldwide due to the importance of Information Technology with Economics and other areas many Research
Centers and groups have already been created in the academic institutions and universities. The rapid interaction and
dependencies in this segment have been created several degrees in leading universities and in developed countries
[18], [20], [22]. Among the programs, few important are BSc in Computer Science & Economics. Though, in some
universities, the nomenclatures are also IT Economics, Information Technology and Economics etc. Most of the
programs in the field are offered from the European Countries. Table: 1 depicts few universities offering such
programs with Degrees and subject/ nomenclature offered.

Table: 1-A Snapshot of IT and Computing Allied Programs, internationally
Some Economics related IT and Computing Programs Internationally

Universities Place Programs
1 University of St. St. Andrews, Scotland BSc (Hons)
Andrews Computer Science & Economics
University of Leiden Leiden, Netherlands BScin
2 Computer Science & Economics
BSc in Economics, Management and
3 Bocconi University Milan, Italy Computer Science
BSc (Joint)
4 Brown University Rhode, US Computer Science-Economics
BSc in
5 Brock University Ontario, Canada Computer Science & Economics
BSc
6 Aberystwyth University Aberystwyth, Wales Business Economics with Computer
Science

It is worthy to note that while most of the universities offer integrated nomenclature as Economics and Information
Technology but few universities offer Double Degree programs viz. BSc Economics with BSc Information
Technology, for example, Brown University, Rhode, United States. These programs have been designed with the
focused contents like applications of Economics in the field of Information Technology, Application of IT and
Computing in Economics and allied fields, aspects like E-Governance, Project Management, IT Business
Management, Internet Economics, and Developing IT Projects etc are very much important contents. However few
universities have been started Masters Programs with a concentration in Management Science and Economics and
Allied Science. In this regard, Table: 2 provides a detailed picture of programs offered by the international
universities.
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Table: 2-Economics and IT Allied Masters Degrees worldwide.
Some Economics related IT and Computing Masters Programs Internationally

Universities Place Programs
1 The London School of London MSc Management of Information

Economics Systems and Digital Innovations

London MSc- Information Systems and
2 City University of London Technology
(Economics Concentration)
ETH Swish Federal Institute of Zurich, Switzerland MS-Management, Technology and
3 Technology, Zurich Economics
MSc in Economics and Management

4 Bocconi University Milan, Italy of Innovation and Technology

It is worthy to note that many universities around the world in this context have been started programs concentrated
with technology management as well. The world leading school The London School of Economics as well started an
MSc degree in the field. And the program is called as MSc Management of Information Systems and Digital
Innovations. The program is truly interdisciplinary in nature and blended with the Economics, Managerial Sciences
with Technologies (more than IT).

Economics and IT integrated Programs in India: Emphasizing Private Universities
The importance of IT and Economics with allied subjects and vice versa lead the educational and academic

programs that already learned. As far as India is concerned the higher educational institutes (HEIs) are classified
into following viz.

. Central Universities.

. State Universities.

. Private Universities.

. Deemed Universities.

India moreover holds the highest number of HEIs that is about 40000+ and among these degree awarding bodies are
found to be more than eight hundred (800). The present study has been aimed with the intention of gathering
knowledge regarding availability of IT and Economics blended programs in Indian Universities [12], [13].

Table: 3-Nation Wide Private Universities at a glance

Serial No. States No. of Universities
1 Arunachal Pradesh 7
2 Assam 5
3 Bihar 2
4 Chhattisgarh 9
5 Gujarat 30
6 Haryana 20
7 Himachal Pradesh 17
8 Jharkhand 7
9 Karnataka 14
10 Meghalaya
11 Mizoram 1
12 Madhya Pradesh 24
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13 Maharashtra 9
14 Manipur 1
15 Nagaland 3
16 Odisha 4
17 Punjab 15
18 Rajasthan 46
19 Sikkim
20 Tripura 1
21 Uttar Pradesh 29
22 Uttrakhand 13
23 West Bengal 9
Grand 279
Total

It has been noted that as per the study no universities (from central, state and deemed) are offering degree programs
in the targeted fields except private universities. It is worthy to mention that India received a good number of private
universities in the last decade and today the number touches 279. Among the states, Rajasthan holds the highest
position in the number of private universities. Today there are 46 universities in the State, while Gujarat holds
second position and Madhya Pradesh holds third position with the number of universities 30 and 29 respectively.

It is worthy to note that among the 279 private universities in India two universities are offering Economics and IT
concentrated academic programs leading to BS degree. Significantly one is from Karnataka and another is from
Uttar Pradesh. The details on this, including universities and program nomenclatures, have been listed in Table: 4.

Table: 4-Indian Universities offering Economics concentrated IT and Computing Programs in India
Economics and IT Integrated Programs

Universities Place Programs
1 Reva University Bangalore BS- Computational Mathematics
& Economics
Maharishi University of Information Lucknow BSc-Computational Economics &
2 Technology Analytics

It is important to note that while most of the programs (listed in Table: 1) available internationally are deals with
application of Economics and Management Sciences (including commerce and business) in the areas of IT &
Computing and IT in Economics related affairs (such as statistical analysis, software applications etc); but 2 Indian
Private Universities mainly concentrated the program on the second theme more clearly the programs are designed
for acquiring knowledge in Economics and mainly in the following—

. Quantitative analysis

. Economic research and analysis

. Mathematical and statistical techniques

. Financial models and computational skills etc.

Importantly the programs focused on mathematics, statistics as well as computing related models in the economics
and also in financial market analysis etc. The program lies in strong mathematical and computational skills including
Econometrics, Game Theory and so on. The program offered by the REVA University is with the nomenclature of
Bachelor of Science (BS) in Computational Mathematics and Economics and thus the program leads the career
opportunities in diverse fields mentioned bellow but not limited to the—

) Financial and commercial institutions
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. Banks and Corporate Bodies
. Investment corporation and agencies
. Insurance companies with the consulting firms [24]

Moreover, the program has been designed for better and healthy economic research and analysis. And later on,
students can go for the pursuing higher studies and research in different areas such as Mathematics, Economics. The
program seeks candidates from the Science stream (10+2) candidates. It is a minimum 8 Semester program. Though
another program with the nomenclature of BSc-Computational Economics & Analytics offered at the Maharishi
University of Information Technology also more or less similar program but here BSc award is proposed instead of
BS. Moreover, it is a Three-year program and the program in respect of Computing and IT has been constituted with
some of the elements such as—

C Programming Language

Data Analysis using Excel

Statistical Analysis using SPSS/ STATA

E-Commerce and Digital Analytics

Financial Computing

Basics of DBMS/ Big Data

Data handling in Hadoop

Business Analytics Projects etc

Though in Economics segment as well apart from general areas of economics few other areas viz. Management
Science etc are included [25]. A detailed curriculum (to clear the whole field) of Maharishi University of
Information Technology, Lucknow has been depicted in Table: 5.

Table: 5- BSc program in Computational Economics & Analytics at MUIT, Uttar Pradesh [25]
Maharishi University of Information Technology

BSc-Computational Economics & Analytics

Semester | Semester 11

Core Core
Introductory Microeconomics Econometrics Fundamentals
Introductory Macroeconomics Macroeconomics & Finance
Fundamentals of Business & Accounting Data Analysis using Advanced Excel
Probability and Statistics Fundamentals of Programming using C
Data Summarisations using Excel Electives [any two]

Electives [any one] Statistical Analysis using SPSS or STATA
English Language using Essentials Effective Written Communication
Introduction to communication skills Problem Solving and Creative Thinking
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Semester 111 Semester IV
Core

Core E - commerce and Digital Analytics

Fi ial ¢
ARk Sorpiting Financial Markets and Products

Marketing Management Introduction to Database Management
Mathematics for Business Economics Systems / Big Data / Data Science
Econometrics II Electives [any two]

Entrepreneurship and Family Business
Foundations of HR

Statistical Analysis using SAS - Intermediate
Statistical Analysis using R - Intermediate

Semester V Semester VI

Electives [any one]
Statistical Analysis using SAS - BASE
Statistical Analysis using R - Basic

Core

Basics of Modeling and Simulation Business Analytics Live Project

Unstructured Data Handling in Hadloop Internship

Basics of Text Mining Algorithms

Electives [any one]

Stock / Investment Analysis
Financial Engineering
Receptive and Expressive
Communication Skills

Group Dynamics and Team Building

Economics as Eligibility Criteria for Computing Degree Programs: Private University Context

Initially, the Computing fields gained as a different and distinguish area and later a study area by the researchers
from the Mathematics and allied branch of study. Due to need and relationship of Mathematics still, it becomes
important eligibility criteria for admission into the Computing and IT Programs. Hence apart from Computing/IT
still Mathematics becomes a relevant subject for admission into Computing and IT programs in India leading to
BSc, MSc, BCA, MCA programs. MCA Program has been started and designed for the opportunity to enter into the
IT profession and thus the normal eligibility for the admission of MCA is Mathematics at 10+2 or Bachelors degree
level. While general MSc in IT and Computing field normally open for Graduate in the fields or at-least relevant
field and here Mathematics is considered as a relevant field of study. Though this study is concentrated on private
universities and apart from economics concentration in IT programs, which already studied previously another
significant concern is the eligibility of the MCA/ MSc in the Computing (and Advance areas) with Economics as an
alternative subject of Mathematics. The Table: 6 in this regard offered a detailed picture.
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Table: 6- Economics the Gateway to Masters in Computing related programs in Private Universities
Economics as an eligibility for Computing & IT Programs

Universities Place Programs & Eligibility
1 Ganpat University Mehsana MSc-IT (Cyber Security)
(Relevant Paper including
Economics)
D.A.V. University Jalandhar MCA
2 (Relevant Degree including BSc-
Economics
or Paper)
GNA University Phagwara MSc-Software Development
3 (Related & Relevant Degree
including Economics)
Maharishi University of Information Lucknow MSc-Analytics & Big Data
4 Technology (Related & Relevant Degree

including Economics)

Findings

e Economics is a most interdisciplinary field of study these days and the field is gaining the reputation in
different academic attributes viz. Health Economics, Business Economics, and Environmental Economics
including already popularized Agricultural Economics.

e A Common perception (regarding the relationship of IT & Economics) is that IT and Computing is only
applicable in Economics and allied field of study, but it is important concern today that Economics and
allied subjects play a great role for many IT affairs viz. E-Governance, Project Management, IT Business
Management, Internet Economics, and Developing IT Projects etc.

¢ Worldwide many universities have started integrated programs on Information Technology and Computing
with Economics. Most of these are with BSc and MSc nomenclature. The concentrations of such programs
are normally conceptual, managerial in nature in respect of IT and Computing.

e In India also the programs on IT and Economics concentration being noticed during this study and among
800+ Indian Universities only private universities bagged the program offering.

e The IT and Economics integrated programs in India is only available in 2 Private Universities with
Bachelors Degree (i.e. BSc).

Conclusion

The Developments in today’s age purely depends on Economy and here Economics play a vital role. Economics
deals with several financial affairs and Managerial affairs of any system. Simultaneously Information Technology
also plays a great role in respect of development and it is also applicable in different subjects and sectors. Initially,
application of computing tools and techniques in different areas of economics were considered as most vital and
important. But later on, the significant role of Economics in the field of Information Technology and Computing
also been noticed and considered as most vital. E-Governance, Project Management, IT Business Management,
Internet Economics, and Developing IT Projects are the key concern for the development of IT affairs and
improvement of IT services and sectors. Due to its significance, internationally many universities have started the
program on this emerging area in leading universities. India is a developing nation and thus in recent past,
significant development has been noticed in a different segment. In respect of Information Technology as well a
valuable growth has been noticed. The development of IT as a subject also a significant move and thus as a result,
several new universities were established in recent past. Moreover, the IT and Economics integrated academic
programs leading to Bachelors also noticed. It is worthy to note that the relationship with Economics and
Information Technology also studied in respect of eligibility criteria in different Masters programs in the field of
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Computing and IT. Hence in future, more development in respect of Economics and IT are waiting for and thus
universities need to involve in designing and developing programs in this space.
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