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Chairman’s Overview

The role of business has evolved over the last few decades from the traditional approach of profit maximising to a 

more acceptable socially responsible approach. Today, businesses are not only responsible to their stockholders but 

also to all of their stakeholders in a broader perspective.

Corporate disclosures are aimed at making companies more accountable to their communities. Improved disclosure 
is considered to be a form of socially responsible behaviour. While financial disclosures help understand profit and 
economic sustainability of a business, disclosures on corporate social responsibility would help stakeholders 
understand the overall sustainability of a company.  

Researchers and practitioners have devoted considerable attention to  corporate practices on discretionary 
disclosures. We have our lead article in this issue, a study on disclosures in business responsibility reports of listed 
Indian companies.

The airline industry is a service industry with a low degree of profitability because of its labour, capital and 
technology intensive nature. Therefore, cost control has become more and more important for airlines in recent 
years. World over, airline companies are struggling hard to exercise cost control. In this context,  our second lead 
article is a study on reducing costs and realising untapped potential in the area of taxiing in the airline.

Indian foreign exchange market has gone through a process of gradual liberalisation during the past two decades. 
With the adoption of market determined exchange rate in 1993, the rupee has faced incidents of heightened 
volatility. There is a greater interest among the policy makers and academia in exploring the policy space available 
to deal with any sharp volatility in the financial markets.  Against this background we bring to you our third lead 
article on exchange rate volatility of Indian rupee.

We also feature in this issue a number of learned articles on a variety of topics such as Stock Market Investment, 
Industrial Credit and Infrastructural Factors, Relevance of Demographic Factor, Food Processing, Social 
Networking Sites, E-learning Service Quality and the like.

I am confident that this issue will be truly informative and educative to our readers. 

                                                                     
Dr. G. P. C. NAYAR
Chairman, SCMS Group of Educational Institutions.
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Editorial

“A good manager is nothing more or less than a good and well educated person,” so 
says Mathew Stewart in his Management Myth. He gives an insightful romp through 
the entire history of thinking about management.

There are two kinds of books on management: the kind that the business school 
professors inflict on their students and the other kind that people actually buy, the 
works of so-called management gurus. 

The conventional view holds that management is a kind of technology, a bundle of techniques, based on 
scientific observation, tended by experts, and transferred to students.

Beginning in the early 1980s,  a  reverberating sound could be heard in elite university campuses. It 
was coming from the “world's newest profession.”

Management consulting dates from the early decades of the twentieth century. In 1800, the consulting 
industry employed 18,000 professionals worldwide. In 1825, it employed about 1, 80,000 
professionals worldwide. Today, it employs number unlimited like stars.

To Mathew Stewart, life is full of surprises. That's mostly a good thing. Every surprise is an opportunity 
for learning. A management consultant has a career replete with a long list of opportunities. Every 
consultant owes his/her education to the extraordinary generosity of clients. 

How can so many who know so little make so much by telling other people how to do the jobs they are 
paid to know how to do? Stewart opines.

What makes for a good manager? A good manager is someone with a facility for analysis and an even 
greater talent for synthesis. He is one who has an eye both for the details and for the one big thing that 
really matters after internalizing  the details.  He is one who is able to reflect on facts in a disinterested 
way. He is always dissatisfied with pat answers and the conventional wisdom. He is therefore one who 
takes a pleasure in knowledge itself. He is someone with a wide knowledge of the way people work. He 
is someone who knows how to treat people with respect,   honesty, integrity, trustworthiness. He is 
someone who knows the things which make up character. He is someone in short who understands 
oneself and the world around. He is someone who knows how to make the world better. All these 
suggest management myth is not merely a myth but a must for managers to scan, chew, and digest  and 
then render into real life.

Dr. D. Radhakrishnan Nair

  Editorial Committee:
Prof. K. J. Paulose 
Prof. B. Unnikrishnan 
Dr. C. Sengottuvelu

Co-ordinating Editor:  

James Paul

A good manager: 
A good and well educated person 
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overnance is all about maximizing stakeholder's 
value lawfully, ethically and sustainably. Good Gcorporate governance includes a vigilant board of 

directors, rational disclosure and adequate reporting of 
meaningful information about the board and management 
process. Traditionally, the reporting practices of Indian 
companies have been poor as compared to their western 
counterparts. There are various users of accounting 
information with their diverse needs for such information. 
These users are the various stakeholders to the business viz. 
shareholders, investors, lenders, analysts, researchers, 
government and various regulatory bodies. Hence the 
definition of reporting as provided by Global Reporting 
Initiative (GRI) G3 guidelines, is more apt which states 

Alok Kumar

Disclosures in BR Report of  
Listed Indian Companies

This paper examines the nature, level and extent of the disclosures in Business Responsibility Report    by top 50 NSE listed 

Indian companies as per mandatory guidelines under SEBI's (LODR) regulations.  The paper relies on secondary data 

collected from annual report of the selected companies available on their websites for the FY 2016-17.  Based upon the 

sample data and its extensive content analysis, result reveals that there is significant difference in disclosures of BR report 

adopted by selected Indian companies. Precisely, outcomes of this study would be added to the existing knowledge on ESG 

mandatory and voluntarily disclosure especially in BR reporting disclosure as per SEBI's (LODR) regulations.   Further 

analysis yields the 2X2 BR Report matrix categorized across four quadrants - pace setters, smart utilizers, starting out and low 

efficiency. The disclosure scoring model is used to collect ESG information in BR Reports, comprehensively suggesting the 

strong and weak areas of the listed entities.   Moreover, the findings of this study should strongly motivate Indian policy 

makers to review BR Reporting guidelines under SEBI (LODR) Regulations. It is acknowledged that legislation and 

regulations can significantly influence trends and patterns of disclosure in BR Reports.
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“Reporting is the practice of measuring, disseminating and 
being accountable to internal and external stakeholders so as 
to provide a balanced and reasonable representation of 
performance (National Voluntary Guidelines, MCA GoI 
2011).” Two years after the issuance of the voluntary 
corporate social responsibility guidelines by Ministry of 
Corporate Affairs Government of India designed the 
National Voluntary Guidelines on Social, environmental, 

1and Economic Responsibilities of Business  in July 2011.  
The NVG SEE responsibilities of business were released to 
encourage adoption of sustainability and mainstream 
reporting on environmental, social and governance metrics. 
NVG-SEE provides businesses a framework which enables 
them to move towards responsible decision making and 
urges them to adopt the “triple bottom-line” approach. As 
per SEBI's requirement under clause 55 of the listing 
agreement all public equities are required to comply with 
certain disclosure norms linked to corporate governance. 

Globally, there is an augmented realization and acceptability 
that superior corporate governance is indispensable to build 
a business environment of trust, transparency and 
responsibility in order to support sustainable economic 
growth. SEBI with idea of conveying the fundamental frame 
governing the regime of listed entities in line with the 
Companies Act, 2013 and at the moment compiling all the 
mandates of different SEBI Regulations/Circulars 
governing under the ambit of a single document, has notified 
SEBI (listing obligations and disclosure requirements) 
Regulations (hereinafter referred as “LODR” or “Listing 
Regulations”) on September 02, 2015, thereby giving all the 
listed entities and Stock Exchanges, a time span of 90 days 
to implement the said listing regulations. To have a uniform 
disclosure policy to follow best in class of corporate 
governance practices with respect to disclosures, to ensure 
timely, adequate and accurate disclosure on an ongoing 
basis. With the prologue of the SEBI's (LODR) Regulations, 
2015 an attempt has been made to mandate disclosures by a 
listed entity in an adequate, accurate and timely manner by 
proper and timely disclosure through different reports 
before their stakeholders to maintain transparency between 
the company and the shareholders and in order to enhance 
and retain investor's trust. The SEBI's (LODR) Regulations 
provide comprehensive disclosure framework that 
companies will be compelled to comply with in order to 
maintain their status as listed company. Thus, Regulation 

234  has also introduced the concepts of transparency and 
accountability in a stricter sense which will result in more 
accurate and adequate disclosures in a timely manner 
(Annual reports within 21 work days of being approved and 
adopted at the AGM).  As per clause (f) of sub regulation (2) 

3of the SEBI's LODR 2015 Regulation 34 , the annual report 
should contain a BR Report (Clause 55 of listing agreement) 
explaining the programs undertaken by the listed companies 
from environmental, social and governance (ESG) 
perspective, as per the layout/format as specified by SEBI.

Literature Review

The growing accounting research in the social and 
environmental disclosure area has largely focused on the 
extent and determinants of disclosure in annual reports in a 
single country setting. It is not only a commitment of an 
enterprise to operate in an economic, social and environment 
sustainable approach while balancing the interests of diverse 
stakeholders but basic aim of these reporting and disclosure 
practices is two-fold, firstly to help businesses to use their 
entrepreneurship to effectively contribute to the economic 
and social betterment of society and secondly to make their 
operations sustainable in a manner that enables them to meet 
their contemporary needs without compromising the needs 
of the future generation. 

Now a days companies are more and more seen as decisive 
components of social system and they are considered 
responsible not merely to their stakeholders from a returns 
and profitability perspective but also to the society as a whole 
which is also regarded as its stakeholder. Consequently, 
adoption of responsible business practices in the interest of 
the social set-up and the environment are as crucial as their 
financial and operational performance. This is all the more 
relevant for listed entities which, considering the fact that 
they have accessed resources from the public, have an 
element of public interest involved, and are obligated to 
make extensive continuous disclosures on a regular basis. 
The key areas required to be reported by the entities include 
environment, social, governance and stakeholder 
relationships. This SEBI directive has been applicable to the 
listed companies from April, 2016 and remaining companies 
would be fall under its ambit in a phased approach.

The Global Reporting Initiative (GRI 2006) characterises 
sustainability as the practice measuring performance on 
economic, environmental, and social impacts to internal and 
external stakeholders. KPMG (2008, p.12) uses the term 

1.http://www.mca.gov.in/Ministry/latestnews/National_Voluntary_Guidel
ines201112jul2011.pdf.

2. See SEBI's (LODR) Regulations, 2015 Notification No. SEBI/LAD-
NRO/GN/2015-16/013, Pg. 32

 3.  https://www.sebi.gov.in/sebi_data/attachdocs/1441284401427.pdf
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disclosure and reporting followed by poor corporate 
governance in the corporate world led the global economy to 
face financial scandals, and frauds. The accounting meaning 
of disclosure is not very exhaustive since it talks about 
revealing information with respect to the financial 
statements. When we are trying to seek information about a 
business, how it is being conducted, how it is performing 
when performance in itself has many contexts so mere 
accounting definition is not sufficient. There are various 
users of accounting information with their diverse needs for 
such information. Hence the explanation of disclosures as 
provided by GRI G3 Guidelines is more apt which states 
“Disclosure is the practice of measuring, reporting, and 
being accountable to internal and external stakeholders so as 
to provide a balanced and reasonable representation of 
performance (National voluntary guidelines, 2011).”

Disclosure is an “act or process of revealing or uncovering 
(The Free Dictionary, 2013).” In accounting terminology 
disclosure is defined as a “statutory or good faith revelation 
of a material fact (or an item of information that is not 
generally known) on a financial statement or in the 
accompanying notes e.g. footnotes (The Business 
Dictionary, 2013)”. 

Singhvi (1967) compared corporate disclosure through 
annual reports in India with that of United States, for the 
period 1964-1965 by using an index of disclosure consisting 
of 34 items. The sample consists of 155 US companies - 100 
listed and 55 unlisted - and 45 listed Indian companies. The 
study noted that corporate management in general is less 
inclined to take the initiative in disclosing adequate 
information in the annual reports to stockholders, if 
disclosure is left to its discretion. He concluded that the 
disclosure of information in annual reports by the listed 
companies in lndia is less adequate and less investor-
oriented as compared to listed companies in the U.S.A. The 
study remarked that most of the Indian companies disclose 
in their annual reports the information, which is required by 
the law, and the information, which is required by law falls 
short of what is desired by investors.

Cooke, T. E. 1989 in his paper examined the extent of 
corporate annual report disclosure in Sweden and further 
tries to find an association between a number of corporate 
characteristics and extent of disclosure. In order to capture 
disclosure a scoring sheet was developed. 224 items were 
listed in the scoring sheet which were distributed under 
financial statements, measurement and valuation methods, 
ratios, statistics and segmental information, projections and 
budgetary disclosures, financial history, social 
responsibility accounting. It was inferred that the capital 
needs and foreign regulation led to more disclosures in case 
of companies with more disclosures. 

Ragini, 2012 examined a comparative study of Intangibles 
disclosure practices among Indian, US, and Japanese 
companies for a period of five years. The study developed a 
disclosure index of 180 items both mandatory and voluntary 
to examine the type and extent of disclosures. Both 
univariate and multivariate techniques were used to analyze 
the data. In order to test the difference between the 
disclosures score over the years Wilcoxon matched pair-sign 
rank test and paired t-test were used. It was found that though 
the disclosures have improved over a period in these 
counties. In context of India it was suggested that narrative 
nature disclosures should be emphasized by accounting and 
regulatory authorities to improve the level and extent of 
disclosures.

Global Reporting Initiative in Sustainability Reporting 
4Guidelines  While defining report content highlighted that 

to ensure a balanced and reasonable presentation of the 
company's performance, a determination must be made 
about what content the report should cover. This 
determination should be made by considering both the 
companies purpose and experience, and the reasonable 
expectations and interests of the stakeholders. Both are 
important reference points when deciding what to include in 
the report.

Objective of the study

The present study aims to identifying and analyzing the 
contents and extent of socio, economic, environmental and 
governance disclosures in BR Report under SEBI's (LODR) 
Regulations 2015 and clause 55 of listing agreements in the 
annual reports by top 50 NSE listed Indian companies.

Hypothesis

H1: There is no significant mean difference amongst 
disclosure scores of firms.

H2: There is no significant difference between corporate 
governance disclosure scores and disclosures in business 
responsibility reports of selected companies.

Methodology 

The nature of the said research work is descriptive to 
measure the reporting practices by the selected top 50 NSE 
listed Indian companies from different industry categorized 
into 13 major industry, for the purpose of this study viz.; 
came under mandatory disclosure of BR Reporting as per 
SEBI's (LODR) Regulations 2015 and clause 55 of listing 
agreements. This study is based on the secondary data 
collected from annual reports/ website or any standalone BR 

4. Global Reporting Initiative (2000-2011). Sustainability Reporting 
Guidelines © 2000-2011 GRI, Version 3.1

(http://www.globalreporting.org)

SCMS Journal of Indian Management, January- March 2018
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Report disclosure of the selected companies for the FY 
2016-17. The BR Report obtained either from the annual 
reports of the companies or as standalone reports available 
on the companies' website. For the study a composite 
disclosure index score has been framed on the basis of 
SEBI's suggested framework and guidelines. The 
information of disclosure in the annual report of the 
companies is categorized into different sub categories: 
socio, economic, environmental and governance 
disclosures in BR Report have been considered further the 
socio, economic, environmental and governance 
disclosures score of BR Report for companies has been 

calculated per industry separately to find if there is any 
difference between these groups in the amount and the type 
of ESG information disclosure. 

Results are described by volume (i.e. amount) and incidence 
(i.e. frequencies) of ESG disclosure in BR Report; it is 
assumed that the amount of disclosure is related to the 
importance placed on a particular subject or issue in report. 
That is, the greater the amount of disclosure, the greater the 
perceived importance. The incidence of disclosure is 
assumed to point out a recognition and/ or concern by the 
company.  For disclosure score a standard method has been 
applied:

Disclosure Score =     No. of Parameters on which company disclose BR Report  
Total no. of Parameters  

Most researchers rely on content analysis for ESG 
disclosure in annual reports, which is widely accepted, but 
this study used a comprehensive content analysis for 
methodical order and investigation of the contents reported 
in BR Reports in annual reports. In this study, general 
mathematical techniques and descriptive statistics were 
used; these included averages, percentages, and the ESG 
index. The study incorporates a scoring system for the BR 
Report principle based categories to justify how many 
companies are disclosing in their BR Reports. Accordingly, 
the ESG disclosure score index (DISC_Score) of a selected 
company reflects the methodology used by Cooke, Ullah 
and Rahman. For each category BR reporting disclosure 
were given a value of 1 (otherwise, 0) in a dichotomous 
technique recommended by Clarkson et al. Disclosures in 
BR Reports by all 50 selected companies for FY 2016-17: 
DISC_Score  = 

Where, Score for each bank for a given year; di = 1 if the 
item is reported, 0 otherwise.

Content Analysis

Many definitions of content analysis have appeared through 
the years. Although, different writers prefer different 
wording to define and describe this technique, particularly 
in the area of quantitative message analysis, the procedures 
or the steps of the analysis suggested by these writers take 
almost identical paths. One of the earliest definitions comes 
from Berelson (1952) Content analysis is a research 
technique for the objective, systematic, and quantitative 

description of the manifest content of communication.” 
Holsti (1969) defined it as “any technique for making 
inferences by objectively and systematically identifying 
specified characteristics of messages.” It has also been seen 
as a technique for gathering data that consists of codifying 
qualitative information, in anecdotal and literary form, into 
categories in order to drive quantitative scales of varying 
levels of complexity.

Content analysis defined by Krippendorff (1980) as “a 
research technique for making replicable and valid 
inferences from data to their context.” Likewise, Neuendorf 
(2002) defined the content analysis as “summarizing, 
quantitative analysis of message that relies on the scientific 
method (including attention to objectivity-intersubjectivity, 
a priori design, reliability, validity, generalizability, 
replicability, and hypothesis testing) and is not limited as to 
the types of variables that may be measured or the context in 
which the messages are created or presented.”

Wolfe (1991), defines the content analysis method as 
“coding words or other units of text against particular 
schema of interest reducing the text to more structured and 
concise units of information so that inferences can be drawn 
about the text or its source.” Thus content analysis data are 
reduced into meaningful categories. Units of analysis such 
as words, sentences, paragraphs, pages, etc. can be classified 
into such similar categories. A flowchart of the classic 
course of content analysis research is presented in Figure 1. 
The study specified theoretically and then conceptually in 
terms of an information model, content (data samples) and 
the hypotheses to be addressed. The particular studies may 
be operationalised with respect to the variables (content 
categories) and coding format to be used for classification of 
words and word groups for analysis. 

SCMS Journal of Indian Management, January- March 2018



S. 
No Sectors

Companies 
Disclosing policies 
for principles

 

of BR 
Reports

 

(%)

 
Companies 
Disclosing web 
links for BR 
Reports (%)

1 Industrials, Metals and Manufacturing

 

65%

 

92%
2 Financial Services

 
63%

 
83%

3 Technology, Telecommunications and Media 
 

78%
 

86%
4 Construction and Material

 
88%

 
100%

5 Oil and Gas
 

38%
 

67%
6 Healthcare 43%  100%
7 Utilities 57%  75%
8 Automotive 50%  100%
9 Mining 83%  100%
10 Food and beverages 100%  100%
11 Personal and household goods

 
50%

 
0%

12 Transport
 

100%
 

0%
13 Retail

 
0%

 
1%

14 Others (Port infrastructure textiles, lubricating 
oils)

100%

 

100%

Sources: Compiled by Author
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Fig: Process for Awarding Scores in Content Analysis 

Limitations of the study

Due to nature of the topic, this descriptive study is subject to 
certain limitations. The key limitations are: The limited 
disclosure (parameters) index may be considered as 
limitations, results may be more robust and only top 50 NSE 
listed companies have been selected for the one financial 
year, results may be different and stronger, if more listed 
companies and additional period of the study would be 
included under study. Further empirical research could be 
conducted to include all listed entities so that a significant 
hypothesis may well developed and tested.

Discussion and Analysis of BR Report disclosures

The companies that included in the top 50 have 
representation from 13 sectors. Out of the which, 42 
companies have publish and have their BR Report in the 
public domain primarily as part of their annual reports or as 
standalone reports. Four companies that do not have a BRR 
were those that have merged or have been bought out by 
other companies. 

Table 2. Policies on BR Report: 

SCMS Journal of Indian Management, January- March 2018
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Procedures and Frequency of BR Report

The consistency of BR Report committee or meetings of the 
board where performance across the nine principles is 
deliberated sets the commitment of the management 
towards business responsibility. The more frequent these 
meetings take place with review of disclosure and BR 
reporting, the additional course-correction materializes, 
which ultimately benefits the companies. It is observed that a 
several (32 companies) review the BR Report performance 
on an annual basis frequently. While there is a mandatory 
obligation to have a BRR head, it is observed that 33 

companies have also appointed the board of directors, 
committee of the board or CEO to assess business 
responsibility enactment, with only few companies having a 
separate BR Report committee. The BR Report framework 
seeks the link for the policy to be viewed online. Having 
these policies available online on the company website is an 
easier way of communicating the policies to relevant 
stakeholders. 33 companies have policies for all the 
principles, and 27 companies have provided weblinks to 
view them online. It is observed that, including review of BR 
Report performance along with regular meetings of the 
board seems to be the normal course for companies.

Table 3. Type of BR reports

Status of Reporting No. of 
Companies 

% Nature of 
Reporting  

No. of 
Companies  

%  

BR Report as part of Annual 
report 

40 81%  
 

Questionnaire 
based  

30  60%
 

Separate BR Report 9 18%  
 

Narrative  5  11%
 

Mapping With 
Sustainability Report or 
Non-Financial Reports 

1 1% 
 

Both  15  29%

 

Majority of companies have published their BR Report as a 
part of their annual report. As per SEBI released the mandate 
for BR Report, companies were given the liberty to have a 
BR Report by linking the principles of the NVG to their 
existing sustainability reports in order to avoid multiple 
non-financial reports being generated. For those companies 
which have not yet ventured into sustainability reporting. 
Since there is no set time frame for publishing a 
sustainability report, there were some companies who have 
prepared a separate BR Report, outside of their 
sustainability report, to ensure compliance on a timely basis. 
Companies have included thorough disclosure on the BR 

aspects given by SEBI for better transparency and 
understanding by its stakeholders. 

Principle 01. Businesses should conduct and govern 
themselves with Ethics, Transparency and Accountability.

A code of conduct is one of the primary policies in 
companies which sets the minimum standard for behaviour 
among the management, employees, and external 
stakeholders. Such a code provides guidance for the regular 
activities of the companies to promote moral behaviour, 
ethical decision-making, prevent negative legal effects and 
encourage positive relationships. 

Table 4. Stakeholder complaints received and resolved

Complete data reported 98%  
No data Reported 1%  
Partial data Reported 1%  

SEBI in its suggested BR framework probes companies 
whether the code relating to ethics, bribery, and corruption is 
applicable only to the company or whether it extends to the 
other stakeholders. While the companies extend their code 
of conduct to its employees and business partners, it is 
necessary to recognize if the stakeholders have any feedback 
or grievances regarding ethical business conduct. Majority 

of companies have provided information regarding the 
number of stakeholder complaints received and the 
percentage resolved. However, there is ambiguity in the type 
of stakeholders considered as the numbers are consolidated 
figures. This may lead to incomplete responses as some 
companies may not consider all the key stakeholder 
complaints.

SCMS Journal of Indian Management, January- March 2018
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Principle 02. Businesses should provide goods and services 
that are safe and contribute to sustainability throughout 
their life cycle

There is a distinct shift in the way companies address 
env i ronmenta l  i s sues  f rom mere ly  adopt ing  
environmentally friendly initiatives, to now building 
strategies around climate change risks and opportunities. 
The suggested BR framework appeals companies to 
disclose information regarding products and services whose 
design has incorporated ESG concerns, risks and/ or 
opportunities. SEBI encourages companies to be aware of 
optimal resource use over the life cycle of the product and 
ensure that everyone connected with it i.e. designers, 
producers, customers and recyclers are aware of their 
responsibilities and also disclosures regarding 
manufacturing processes, material usage and resource 
reduction.

Figure  5. Type of environmental and social concerns highlighted

Disclosure on risks and opportunities

Majority of companies surveyed have identified products or 
services in consideration with ESG concerns, risks and 
opportunities. However, many were not able to substantiate 
the reductions in resources in sourcing/ production/ 
distribution achieved across its value chain and through 
usage by customers. This indicates that companies either do 
not have the mechanisms to monitor the data or they could 
not interpret the questions correctly. It is important that both 
environmental as well as social concerns be addressed in the 
life cycle of products and services. Though several 
companies report on both concerns, majority of companies 
disclose on only the environmental issues and this could 
probably be due to the inclination to associate sustainability 
with the environment while overlooking social concerns. 

As a responsible business, a company commits itself to developing 
the triple bottom-line by taking into account the ESG impacts of its 
products or services right from design to disposal stage. 

Source: Compiled by Author

Table 6. Disclosure on Sustainable Sourcing Disclosure

Pragmatically, companies often fail to consider entire gamut of 
product influence and focus on what is suitable for their business. 

Sustainable Sourcing  Details on Sustainable Sourcing Disclosure  
Yes 85%  Companies reporting on percentage of inputs sourced 

sustainably
 

12%

No 15% Only descriptive data provided 82%

Majority of companies have preferred to deliver descriptive 
data over quantitative data. However, more disclosure on 
percentage of resources sourced sustainably can be valuable 
to stakeholders. Majority of companies only describe 

actions taken with respect to sustainable sourcing. The 
remaining companies have only provided descriptive 
information regarding various systems available for 
sustainable sourcing but could not substantiate the same.
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Waste Management

Along with sensible consumption of resources, proper waste 
and disposal mechanisms are vital in sustaining 
environmental stability around the work zone as well as 
avoiding any legal or compliance associated issues. With 
stringent regulations and penalties being enforced by 
regulatory bodies, majority of companies are taking 

Table 7. Disclosure on waste recycling 

proactive measures to ensure adequate mechanisms are in 
place to effectively manage and dispose-off waste. Recycling 
of material is also given a lot of importance with various 
companies mentioning both the type and the quantity of 
material recycled. With adequate monitoring systems, 
companies can be in a better position to report on quantity of 
material recycled in an effort towards more transparent 
disclosure.

Existence of mechanisms 
for waste-handling 

Disclosure on waste recycling  

Quantity is mentioned along with description of the 
products 

45%  

Yes 83% Only description of mechanisms without quantitative 
data 

51%  

No 17% Only the quantity has been mentioned  4%  

Principle 03.  Businesses should promote the well-being of 
all employees 

Employees are critical internal stakeholders in any company 
and their well-being translates into increase in productivity 
resulting in the overall performance of the company. The 

Table 8. Disclosure on employee's concerns

disclosure related to complaints regarding child labour, 
sexual harassment and discriminatory employment was also 
provided by companies. Most of the companies have stated 
'nil' complaints recorded, it raises doubt over the 
mechanisms established to capture such complaints.

No. of employees
 

disclosed
 

Employees  training data
 

disclosed
 

Reported as per format 92% Reported as per format  85%  

Partially addressed 8 % Partially reported  12%  
Not Reported 0% Not reported  3%  

Disclosure on employee complaints Complaints have been disclosed  
Yes 92% Only numbers mentioned  94%  
No 8% Detailed process given  6%  

Employees' professional growth is one of the serious issues 
that translates into long-term value for the companies. 
Training of employees on safety and skill-up gradation 
helps both the companies and the individual. 

Principle 04. Businesses should respect the interests of, and 
be responsive towards all stakeholders, especially those 
who are disadvantaged, vulnerable and marginalized. 

Identification of Vulnerable and Marginalized
 

Stakeholders
 

 

Identification of stakeholders
Complete set of stakeholders considered 48%  
Linked it to CSR initiatives 49%  All stakeholders are 

identified  
93%  

Not identified
 

3%
 

Not Reported
 

7%
 

Stakeholder engagement is a systematic process of involving 
people who may be affected by the decisions or can influence 
the decisions of the company. Identifying internal and 
external stakeholders and engaging with them helps the 
company to understand their concerns and work towards 
mutually beneficial objectives.

Table 9. Disclosure on Vulnerable and Marginalized Stakeholders
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Majority of the companies have identified their 
stakeholders. The format also requires companies to 
confirm whether disadvantaged and marginalized groups 
are identified as one of the stakeholders. Only half of the 
companies have confirmed that they have identified them as 
stakeholders and have responded to this disclosure 
requirement by explaining their CSR initiatives, where the 
beneficiaries are the disadvantaged and marginalized 
groups. 

Table 10. Details of complaints reported

Principle 05. Businesses should respect and promote human 
rights 

Protection of human rights and prevention of violations goes 
a long way in cementing a company's reputation. A good 
grievance handling system thus becomes essential in 
providing employees with an opportunity to come forward 
with their complaints and issues.

Complaints reported Description of complaints reported  
Not reported  7% Detailed Process given  4%  
Yes (all details provided) 93% Only numbers mentioned  96%  

While majority of the companies have reacted by disclosing 
the number of stakeholder complaints related to human 
rights, majority of these responses are stated as 'nil 
complaints.'  Lack of explanation of the recording process 
of such complaints reduces the credibility of this disclosure.

Principle 06. Businesses should respect, protect and make 
efforts to restore the environment 

Table 11. Disclosure on Environmental Risk

Any company through its operation, products and services, 
has an impact on the environment. The compliance to 
environmental regulation should be seen as the minimum 
commitment shown by the company towards environmental 
protection. 

Identification of Environmental Risk Links to Environmental Risk  
Yes 95% Yes, given  76%  
No 5% No, not given  24%  

Majority of the companies have stated that they have 
identified the environmental risks. Few companies have 
disclosed or commented about strategies to address global 
environmental issues such as climate change, global 
warming, etc. Majority of them have their emissions within 
those set by the regulatory boards and majority have stated 
that they have no pending show cause notices against them.

Principle 07. Businesses, when engaged in influencing 
public and regulatory policy, should do so in a responsible 
manner 

Public policy advocacy involves activities such as litigation, 
lobbying, and public education that are intended to influence 
sections of legislation or industrial policies. Majority of 
companies participate in policy advocacy through various 
associations, to influence regulations and policies on topics 
like governance and economic reforms, inclusive 
development, energy security and sustainable business 
practices. 

Table 12. Topics of lobbying 

Issues  %  No. of Companies  
Governance and administration 16% 8  
Economic reforms 20% 10  
Inclusive Development Policies 12% 6  
Energy Security 16% 8  
Water 8% 4  
Food security 12% 6  
Sustainable business Principles 6% 3  
Others 10% 5  
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Principle 08. Businesses should support inclusive growth 
and equitable development

From study it could be established that companies must 
view themselves as an institution of the society that can 

Table 13. Disclosure on Impact assessment

Need impact or post impact disclosure
 

72%
 

No disclosure reported  14%  

Detailed disclosure on need and post impact assessment  14%  

Execution of CSR projects  
External NGO 77  
In-house team 58  
Government structure  48  
Own foundation 39  
Any other company 15  

create positive change and be instrumental towards the 
inclusive progress of the community. 

The mandatory spin on CSR as per the Companies Act 2013, 
has changed the dynamics through greater emphasis on 
governance and stricter monitoring and reporting 
obligations. All the listed companies have supported CSR 
activities.  From study it could be concluded that companies 
are using numerous modes for executing their CSR 
activities. A majority of them prefer to work with through 
government bodies and external NGOs and some companies 
may not have ample resources or a CSR Foundation within 
their company and hence engaging with an NGO seems like 
an effective method. 

Principle 09. Businesses should engage with and provide 
value to their customers and consumers in a responsible 
manner

Table 14. Information on product labelling

Transparent product related information, fair trade practices, 
responsible, advertising, and fair competition are key 
ingredients of a responsible business. Any responsible 
companies through its products and services whether 
customer surveys are carried out aims to create a positive 
value for its customers. The BR Report requires disclosures 
on customer complaints/ consumer cases, product labelling, 
complaints pertaining to unfair trade practices/ unreliable 
advertising/anticompetitive behavior, and customer 
satisfaction surveys. 

Yes (Additional information not given) 38%  

Yes (Additional information given) 25%  

NA 24%  
Not reported 13%  

Whether customer surveys are carried out  
Details of Survey Given 36%  
Not reported 9%  
Answer Mentioned in yes/ no only 55%  

 All companies recognise that customer satisfaction is 
imperative and have established customer surveys to assess 
it. Majority of the companies carry out customer satisfaction 
surveys with 36 per cent of them providing details on the 
surveys conducted.

Business Responsibility Reporting matrix

BR Report relies on sectional and principle based disclosure 
established through comply or explain module. To explicate 

comply or explain and progress versus expectations, listed 
company's BR Report performance and disclosure score 
results have been categorised across four quadrants - Pace 
setters, Smart utilisers, Starting out and Low efficiency.  BR 
Report scores are divided into high or low by using the 
median score as a cut-off. Similarly BR Report Disclosure 
Score is separated into high or low by using the median score 
percentage as a cut-off. This yields the 2X2 BR Reporting 
matrix matrix as depicted under:
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Pace Setters: These are companies that disclose relatively 
large volumes in BR Report and have relatively high BR 
Report scores. 48 companies fall in this category. The 
average scores as well as BR Report spending as percentage 
for this quadrant consistently above overall average across 
all key parameters. This trend was evident in all the key 
industries in the quadrant.

Smart Utilisers: These companies spend relatively less on 
BR Report but have higher scores on BR Report. 32 
companies fall in this category. The average scores for the 
quadrant were high in sustainability compared to overall 
average, but the average disclosure. 

Low Effectiveness: These companies spend a relatively 
larger amount on BR Report but have relatively low BR 
Report scores. Possibly they have not yet realised the 
benefits of their investment. An alternative explanation 

could be that these companies are inefficient. 28 companies 
fall in this category. 

Starting out: These companies score relatively less on BR 
Report disclosure score and also have lower disclosure 
scores. 30 companies fall in this category. The average 
scores for the quadrant were least across all key parameters 
and spend on BR Report activities too was low. 

Across quadrants companies perform well in BR reporting 
disclosures and tend to perform relatively weak on some 
principles. Pace setters tend to score more on all factors 
except external environment responsibilities. These firms 
need to work on improving BR Reporting focus on external 
environment. The scores are least bunched for firms that are 
starting out implying weak disclosure attempts at BR Report 
and environment.

Firms that are starting out tend to perform poorly on ESG 
disclosures – they still have to go a long way to be more 
responsible on their ESG disclosures in BR Reporting. Their 
disclosures are also a cause for concern. Smart utilisers tend 
to perform fairly well on all BR disclosures counts. Low 
efficiency firms tend to perform below par on all disclosures 
parameters in BR Report.

Major Findings

The study identifies that overall there is a dramatic increase 
in the number of disclosing companies; disclosure quantity; 
and disclosure quality among companies during the study 
period. 

w The key components of BR reporting are inadequately 
identified, inefficiently managed, and are reported 
within a consistent framework by very few sectors. The 
food and beverage sector do well here as they not only 
have policies for all nine principles but have also 
provided a link for viewing them. The transport and 
leisure sector, while having the policies, does not given 
any link to view them. 

w The finance and heavy industry sectors are a particular 
focus for policy makers and regulators. Beyond the 
financial sector, heavy industries are battered for their 
greater ESG impacts relative to other sectors, especially 
in the environment and health areas.
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w

active in preparing narrative reports. 15 companies have 
prepared a BR Report in the manner of the BR 
suggested framework, but also with some voluntary 
disclosure.

w The companies that have not identified ESG concerns in 
their products/services belong to the financial services 
and technology, media and telecom sectors.

w A majority of the companies only describe qualitatively 
the different methods they employ to efficiently recycle 
their waste. Some of the best performers come from the 
automotive, construction, food and beverage, transport 
and leisure and the sectors where 100 per cent of the 
companies have waste-handling mechanisms.

w Majority of the companies from the food and beverage 
and the personal and household goods sector have not 
disclosed any impact assessment done for their CSR 
activities. While disclosing initiatives for ESG concern, 
the personal and household goods sector performs well 
among selected companies.

w A review of companies' clusters (environment prone) 
within the study suggests that some individual firms are 
significantly ahead of others in its BR report.

Conclusion

The results of the study contribute to the existing knowledge 
and to identify the gap in ESG disclosures in BR Report as 
per BR Reporting guidelines under SEBI (LODR) 
Regulations, 2015 and clause 55 of listing agreements. As 
the business for sustainability emerges stronger with every 
passing year, policy-makers and regulators across the world 
have been seeking better disclosure in order to induce the 
corporate sector to acknowledge and manage the 
environmental and social externalities of their business 
operations and to make their governance processes more 
robust and transparent. The study has carried out to research 
objectives connecting to disclosure in BR reporting 
practices by selected Indian companies. The disclosure 
scoring model is used to collect ESG disclosures in BR 
Reports, comprehensively suggesting the strong and weak 
areas of the listed entities. This study also has implications 
for regulators and policy makers. When regulatory 
guidelines and standards are adopted, companies 
characteristics have an influence on disclosure score. The 
quality of accounting standard and strict adherence of the 

The technology, media and telecom sectors have been accounting standard leads to higher disclosure score. The 
mode of reporting practices has an impact on disclosure 
score. The total disclosure index framed for these categories 
have scored against the disclosed information. Moreover, the 
findings of this study should strongly motivate policy makers 
to review BR Reporting guidelines under SEBI (LODR) 
Regulations, 2015 and clause 55 of listing agreements. 
Though, the traditional annual reports and website 
disclosure are still the most commonly used reporting means 
by companies while stand-alone separate BR reports 
sections/segments on website reports are found to be more 
informative than other disclosure media, indicating its 
potential value as the key information media in the future 
years.
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Table 01: Business Responsibility Reporting Disclosures

Appendices

Item 
no. 

S. No. Information/Disclosure  

Section A: General Information about the company  

1  1  Corporate Identity Number (CIN) of the Company  

2  2  Name of the company  

3  3  Registered Address  

4  4  Website  

5  5  E-mail id  

6  6  Financial Year reported  

7  7  Sector(s) that the Company is engaged in (industrial activity code -wise)  

8  8  List three key products/services that the Company manufactures/provides (as in 
balance sheet)  

9  9  Total number of locations where business activity is undertaken by the Company  

10  i.  Number of International Locations (Provide details of major 5)  

11  ii.  Number of National Locations  

12  10  Markets served by the Company – Local/State/National/International/  

Section B: Financial details of the company  

13  1  Paid up Capital (INR)  

14  2  Total Turnover (INR)  

15  3  Total profit after Taxes (INR)  

16  4  Total spending on Corporate Social responsibility (CSR) as percenta ge of profit 
after tax (%)  

17  5  List of activities in which expenditure in 4 above has been incurred: -  

Section C: Other Details 

18  1  Does the company mentions about its subsidiary company/ companies in BR 
Report  

19  2  Do the Subsidiary Company/ Companies participate in the BR Initiatives of the 
parent company?  

20  3  Do any other entity/entities (e.g. suppliers, distributors etc.) that the Company 
does business with, participate in the BR initiatives of the Company?  

Section D: BR Information  

21  1  Information about the Director/Director/executive responsible for implementation 
of the BR policy/policies.  

22  2  Information about the BR head Principle-wise (as per NVGs) BR Policy/policies  

23  3  Do you have policy/policies in accordance wi th and for all 9 principles (if a co 
have policy for majority of principles and reason & time frame for not having for 
others is mentioned then 1 has been assigned.)  

24  4  Has the policy being formulated in consultation with the relevant stakeholders?  
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5  Does the policy conform to any national /international standards? If yes, specify?  

6  Has the policy being approved by the Board? Is yes, has it been signed by 
MD/owner/CEO/appropriate Board Director?  

7  Does the company have a specifie d committee of the Board/ Director/Official to 
oversee the implementation of the policy?  

28  8  Is there a mention of link for the policy to be viewed online?  

29  9  Has the policy been formally communicated to all relevant internal and external 
stakeholders?  

30  10  Does the company have in-house structure to implement the policy/policies?  

31  11  Does the Company have a grievance redressal mechanism related to the 
policy/policies to address stakeholder’s grievances related to the policy/policies? 

32  12  Has the company carried out independent audit/evaluation of the working of this 
policy by an internal or external agency?  

33  13  If the company has no policy with respect to any of the principles or all the 
principles has it mentioned the reason for this?  

34  14  Does the company provides some timeline for putting such policy/policies in 
place.?  

35  15  Is there a mention about the frequency with which the Board of Directors, 
Committee of the Board or CEO assesses the BR performance of the Co mpany? 

36  16  Does the Company mentions about the publication of BR report?  

37  17  Does the Company mentions the hyperlink for viewing the published BR report? 

38  18  Does the Company mentions about the frequency of publication of BR report?  

Section E: Principle-wise performance  

Principle 1: Businesses should conduct and govern themselves with Ethics, Transparency and 
Accountability  

39  1  Apart from the company itself does the policy relating to ethics, bribery and 
corruption extend to the G roup/Joint Ventures/ Suppliers/Contractors/NGOs 
/Others?  

40  2  Does the Company mentions about the stakeholder complaints have been received 
/ not received in the past financial year and also about percentage of satisfactorily 
resolvement by the management  

Principle 2: Business Should provide goods and  services that are safe and contribute to 
sustainability throughout their life cycle  

41  1  Is there a mention of company's products or services whose design has 
incorporated social or environmental concerns, risks and/or opportunities?  

42  2  For each such product mentioned, are the details provided in respect of resource 
use (energy, water, raw material etc.) per unit of product(optional):  

43  3  Is there information about reduction of resources d uring sourcing/production/ 
distribution achieved since the previous year throughout the value chain?  

44  4  Is there information about reduction during usage by consumers (energy, water) 
has been achieved since the previous year?  

45  5  Is there information about the company having procedures in place for sustainable 
sourcing (including transportation)?  
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46  6  Is there information about the percentage of inputs which were sourced 
sustainably?  

47  7  Has the company taken any steps to procure goods a nd services from and tried to 
improve the capacity of local & small producers, including communities 
surrounding their place of work?  

48  8  Does the company provide information about some mechanism in place to recycle 
products and waste?  

Principle 3: Businesses should promote the wellbeing of all employees  

49  1  Information of Total number of employees.  

50  2  Information on Total number of employees hired on temporary/contractual/casual 
basis.  

51  3  Information on Number of women employees.  

52  4  Information on Number of employees with disabilities  

53  5  Information on employee association that is recognized by management  

54  6  Information on number of complaints relating to child labour, forced labour, 
involuntary labour, sexual harass ment in the last financial year and 
pending/resolved, as on the end of the financial year.  

55  7  Information on employees given safety & skill up -gradation training in the last 
year  

Principle 4: Businesses should respect the interests of, and be respo nsive towards all stakeholders, 
especially those who are disadvantaged, vulnerable and marginalized.  

56  1  Has the company mapped its internal and external stakeholders?  

Principle 4: Businesses should respect the interests of, and be respo nsive towards all stakeholders, 
especially those who are disadvantaged, vulnerable and marginalized.  

56  1  Has the company mapped its internal and external stakeholders?  

57  2  Out of the above, has the company identified the disadvantaged, vulnerable  & 
marginalized stakeholders?  

58  3  Is there information on any special initiatives taken by the company to engage 
with the disadvantaged, vulnerable and marginalized stakeholders?   

Principle 5: Businesses should respect and promote human rights  

59  1  Does the policy of the company on human rights cover only the company or 
extend to the Group/ Joint Ventures/Suppliers/Contractors/NGOs/Others?  

60  2  Information on stakeholder complaints received in the past financial year and 
satisfactory addressesal of such complaints.  

Principle 6: Business should respect, protect, and make efforts to restore the environment.  

61  1  Does the policy related to Principle 6 cover only the company or extends to the 
Group/Joint Ventures/Suppliers/Contractors/NGOs/oth ers.  

62 2 Does the company have strategies/ initiatives to address global environmental 
issues such as climate change, global warming, etc, with a hyperlink for 
webpage?  

63  3  Does the company identify and assess potential environmental risks?  
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64  4  Does the company have any project related to Clean Development Mechanism 
with a mention of any environmental compliance report is filed?  

65  5  Has the company undertaken any other initiatives on – clean technology, energy 
efficiency, renewable energy, etc., with a hyperlink for web page?  

66  6  Is there information on the Emissions/Waste generated by the company being 
within the permissible limits given by CPCB/SPCB for the financial year being 
reported or Is there a reduction in emissions from last year?  

Principle 7: Businesses, when engaged in influencing public and regulatory policy, should do so in 
a responsible manner  

67  1  Is there information of company's membership of any trade and chamber or 
association with which it deals?  

68  2  Is th ere information on company Having advocated/lobbied through above 
associations for the advancement or improvement of public good with mention of 
specific areas of Governance and Administration, Economic Reforms, Inclusive 
Development Policies, Energy secur ity, Water, Food Security, Sustainable 
Business Principles, Others)  

 Principle 8: Businesses should support inclusive growth and equitable development  

69  1  Does the company have specified programmes/initiatives/projects in pursuit of the 
policy related to Principle 8? 

70  2  Are the programmes/projects undertaken through in -house team/own 
foundation/external NGO/government structures/any other company ?(if any of 
them is present then 1 otherwise 0)  

71  3  Is there information on any impact assessment of company's initiative?  

72  4  Information on company’s direct contribution to community development 
projects- Amount in INR and the details of the projects undertaken.  

73  5  Information on steps taken to ensure that the above community development  
initiative is successfully adopted by the community.  

Principle 9: Businesses should engage with and provide value to their customers and consumers in 
a responsible manner  

74  1  Information on customer complaints pending or not as on the end of financ ial 
year.  

75  2  Information on the company displaying product information on the product label, 
over and above what is mandated as per local laws?  

76  3  Information on any case filed or not by any stakeholder against the company 
regarding unfair trad e practices, irresponsible advertising and/or anti -competitive 
behaviour during the last five years and pending on end of financial year.  

77  4  Did your company carry out any consumer survey/ consumer satisfaction trends?  

Sources: Compiled by Authors 
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Table 02. Top 50 NSE Listed Companies based on Market Capitalisation FY 2016-2017 

Name of top NSE listed entities

  

Name of top NSE listed entities

 

1

 

Tata Consultancy Services Limited

 

26

 

Asian Paints Limited

 

2

 

Reliance Industries Limited

 

27

 

Bharat Petroleum Corporation Limited

 

3

 

HDFC Bank Limited

 

28

 

IndusInd Bank Limited

 

4

 

ITC Limited

 

29

 

Vedanta Limited

 

5

 

Housing Development Finance 
Corporation Limited

 30

 

Bajaj Auto Limited

 

6
 

Oil & Natural Gas Corporation Limited
 

31
 

Mahindra & Mahindra Limited
 

7
 

Infosys Limited
 

32
 

Adani Ports and SEZ
 

Limited
 

8
 

State Bank of India
 

33
 

Eicher Motors Limited
 

9
 

Hindustan Unilever Limited
 

34
 

Bosch Limited
 

10
 

Indian Oil Corporation Limited
 

35
 

Yes Bank Limited
 

11
 

Maruti Suzuki India Limited
 

36
 

Lupin Limited
 

12
 

Coal India Limited
 

37
 

Bajaj Finserv Limited
 

13
 

Sun Pharmaceuticals Industries Limited
 

38
 

Hero MotoCorp Limited
 

14
 

ICICI Bank Limited
 

39
 

Bajaj Finance Limited
 

15
 

Kotak Mahindra Bank Limited
 

40
 

GAIL (India) Limited
 

16
 

Larsen & Toubro Limited
 

41
 

Bharti Infratel Limited
 

17
 

Bharti Airtel Limited
 

42
 

Shree Cements Limited
 

18 NTPC Limited 43 Cairn India Limited 

19 Tata Motors Limited 44 Godrej Consumer Products Limited 

20 Wipro Limited 45 ICICI Prudential Life Insurance Co. Ltd. 

21 HCL Technologies Limited 46 Hindustan Petroleum Corporation Limited 

22 Hindustan Zinc Limited 47 Motherson Sumi Systems Limited 

23 Axis Bank Limited 48 Zee Entertainment Enterprises Limited 

24 UltraTech Cement Limited 49 Grasim Industries Limited 

25 Power Grid Corporation of India Limited 50 Dabur India Limited 

 Sources: NSE Website (www.nseindia.com)

*******
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The Indian aviation industry is growing tremendously in past 10 years, this is happening with the emergence of Indian 

Aviation industry boosted by emergence of PPP airports. As the traffic is increasing operational optimization 

becomes very crucial for airports. Aircraft taxiing is one of the crucial areas where Indian airport needs to focus. We 

did a focus group interview of key stakeholders from the area of aviation to understand the key areas where aircraft 

taxiing implementation needs to be managed. The research output brings out key factors which are important for 

stakeholder management for the implementation of the taxing system in India.

Taxiing Solutions, Indira Gandhi Internatioanl Airport(IGI), Emission Norms, Regulatory Agency.

  

Keywords:   

he world over, Airlines struggle to reduce costs and 
realize the untapped potential in the area of Taxiing. TPresently, about 4 to 6 % (depending upon various 

parameters) of the fuel burnt cost, is attributed to the cost of 
fuel used by aircraft on the ground for taxiing. Apart from 
this huge fuel bill, there is a substantial impact on local air 
quality by burning fuel on the ground.  For every 1 kg of ATF 
(Aviation Turbine Fuel), there is 3.14 Kg of CO  produced. In 2

addition, a substantial amount of CO, NOx and other harmful 
gasses are produced. World over CO  emission due to 2

Taxiing Aircraft amounts to a few million tons per day - in the 
range of about 9 million tons of CO  per day.  This added to 2

already  air quality, and its impact on safety (due 
to jet blast and FOD) is substantial too. It also calls for engine 
maintenance (in terms of power per hour maintenance 
scheme) and these factors put together have a substantial 
bearing on the cost of operations due to Taxiing Aircraft on 
the ground for an Airline. Many operational efficiency 
enhancement procedures are done by Airlines and Airports to 
reduce the taxi times. Some of these systems also include 

deteriorated
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building algorithms for a certain Airport system to reduce 
the time of taxiing and the Aircraft to follow a more 
appropriate route while taxiing on the ground to reach the 
runway or vice versa. Such procedures have helped achieve 
most optimum results.   All these procedures require the 
willingness of all the stakeholders involved. 

Adopting alternate taxiing solutions will save cost and 
environment and enhance savings for an Airport. The 
alternate taxiing solutions will achieve low carbon emission 
because of the reduced gate and push-back restrictions. 

Adapting to use of alternate Taxi systems would help reduce 
the deterring environment impact, cost to Airlines and 
enhance Airport throughput. 

Indian Airport taxiing process- the Co2 cost, ATF burnt 
and the inefficiencies 

Over the past few years, despite various restrictions, Indian 
Aviation has been growing at a high rate. By 2023/24 it is 
poised to be the third largest civil aviation network in the 
world, overshooting large Aviation networks like Russia, 
Germany, Japan, United Kingdom etc. and India will stand 
tall along with the USA and China to be the third largest.

Today Indian Airports handle about 200 million passengers 
annually and handle above 5600 aircraft movements per day, 
with an annual growth of about 12-13% in the domestic 
sector the numbers are likely to touch about 8000 Aircraft 
movements per day in the coming 4 to 5 years.  With this 
kind of growth numbers, the Airports and the Air Traffic 
Control System are finding it difficult to keep pace with the 
growing demand and the result has been a steady increase in 
the Aircraft Taxi times at busy Airports. 

The Indian Aviation market is at present heavily skewed 
towards the 6 metro Airports of the approximate 85 
functional Airports. 62 to 63% of the movement happens at 
these 6 Metro Airports. With this demand for connectivity to 
these 6 Metro Airports, the numbers of Aircraft movements 
are very high and thus making the Taxi timings at these 
airports high. Today about 65% of the Aircraft departing 
from these Metro Airports has an average Taxi time of 13 to 
15 min. For such high average times of Aircraft Taxi, very 
large costs of fuel burn are involved.  

In India today on a daily basis, the amount of ATF burnt 
during departure Taxiing of Aircraft at airports would be 
above 625 KL. The cost of, as per today's rate of ATF  of Rs 

56000/- per KL, is about Rs 1300 crore annually. 
Considering the 3.14 kg CO  for one Kg of ATF burnt the 2

amount of CO  produced would be 2000 Tons daily by 2

Taxiing of Aircraft. 

On similar working for Arrival Aircraft due to initial 
momentum while exiting from rapid exit Taxi tracks 
available at the Airports, the fuel burnt would be on a lower 
side. Keeping the above rational approximately about Rs 
2000 Crore of Annual loss is associated with the cost of fuel 
burn alone during Taxiing both during Departure and Arrival 
of Aircraft in India and amounting to over 1 Million Tons of 
CO  produced annually.2

SCMS Journal of Indian Management, January- March 2018

Figure 1: Airport Taxi Times



A Quarterly Journal    

25

As indicated earlier that the fuel burn for the taxi is only a 
part of the loss. The other associated losses in terms of 
engine maintenance and others, the loss to the Indian Civil 
Aviation industry by not using an alternate method may 
amount to about Rs 3000/- crore annually. 

These figures are only going to double in the next 5/6 years 
thereby having a major impact both financially and 
environmentally to the Aviation sector.

Thus adapting to the alternate taxiing solution is a need of 
the hour, as the proposed system and practices of Alternate 
Taxiing are new therefore it would be important that all 

Figure 2: Departure Taxi Time at 6 major Airport

stakeholders aligned and new learning, shared and 
implemented effectively.

Alternative taxiing solutions – major solutions
The different Alternate Taxiing solutions are classified as. 

1) Wheel Tug 

2) EGTS

3) Taxi Bot

4) APT

5) Single engine Taxi

6) Conceptual model 

Figure 3: Major Alternatives
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Following are the solutions being worked on

a)  Wheel Tug 

Wheel tug is an electric motor device fitted in the Nose 
Landing gear, it draws its power from the APU ( Auxiliary 
Power Unit) fitted in the tail portion of the Aircraft, it weighs 
about 150/175 Kgs.,  at present it is in the initial testing and 
approval stages, post which it will be offered for Certification 
by the aircraft manufacturers and once certified will be 
available for use by the Airlines / Aircraft operators , it is 
likely to come into the market by 2019/20.

b)  EGTS

EGTS stands for Electric Green Taxi Solution,-  an electric 
motor device fitted to the main landing gear of the Aircraft 
and draws power from the APU.  This was being jointly 
developed by Safran and Honeywell, where recently at the 
end of 2016.  Honeywell opted out thus bringing the Joint 
Venture to an end, Safran has decided to move on its own and 
is likely to bring out a solution by 2021, the system weighs 
about 440 Kgs.

c)  APT

APT stands for Aircraft Propulsion Technology – a 
conceptual solution. This uses a small turbofan engine 
replacing the APU. The small engine will give thrust for an 
aircraft to move on the ground without using its main 
engines, thus saving on fuel burnt and the associated 
maintenance cost. This concept is yet to be experimented in 
detail, thereafter will be offered to the Aircraft 
Manufacturers for certification and then have an Airline or 
Aircraft operator to accept this, the date when this is likely to 
come is yet not announced.  

With all these Aircraft onboard solutions, comes a fact that 
they bring some additional weight on board and therefore 
have an offset in the savings they bring with the solution as 
this additional weight has to be carried by aircraft to get the 
advantages on the ground for Alternate Taxiing.

d)  Single Engine 

This has been a long practice, instead of taxiing with both 
engines, running only one engine is switched on, therefore 
saving both fuel and maintenance cost, the concern is that at 
busy airports where the Apron areas are very congested it 
becomes risky due to the Jet Blast hazard. 

Literature review 

Type of Literature reviewed:

• Articles, Industry papers and Research reports by 
individuals in Journals

• IATA led research report

• Research reports by major international GSE 
manufacturers

• Research reports and concepts on Process reengineering 
Stakeholder theories and its application

Emergent themes from Literature review: 

• Literature provides evolution, models, and theoretical 
framework.

• The models have been conceptualized keeping in mind 
ideal situations in mature markets.

• The applicability of models has not been tested in Indian 
conditions.

• Literature provides the status new developments in this 
field, its direction of movement and its findings.

• Literature /reports acknowledge the need to move 
towards comprehensive development in this field.

Identifying gaps in existing literature in stakeholders 
identification ( general / Aviation)

Specific Review pertaining to Taxiing 
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Table 1: Literature Review

Table 2 : Literature Review
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The IATA Aircraft Taxiing conference is an outcome of the 
Cost Saving Group initiative of the Safety and Flight 
Operations Division. The group's aim is to help Airline 
reduce cost. Alternate for Aircraft Taxiing is one area 
identified by the Group which is not much explored in the 
past and can have a significant impact on cost saving for an 
Airline, the first of its kind conference which discussed 
different Aircraft Taxiing alternate options was conducted 
by IATA in 2015, the second conference is happening in 
May 2017       

Other articles / Papers reviewed

• M. Ohsfeldt, T. Thrasher, I. Waitz, G. Ratliff, C. 
Sequeira, T. Thompson, M. Graham, R. Cointin, W. 
Gillette, M. Gupta, “Quantifying the relationship 
between air traffic management inefficiency, fuel 
burn and air pollutant emissions,” Proceedings of the 
Seventh Annual FAA/EUROCONTROL Air Traffic 
Management Research and Development Seminar, 
Barcelona, Spain, July 2 – 5, 2007.

Table 3 : Literature Review

• B. Zou and M. Hansen, “Impact of operational 
performance on air carrier cost structure-evidence 
from US airlines,” Presented at the 12th World 
Conference on Transportation Research. Lisbon, 
Portugal, 2010.

• “Getting to grips with Fuel Economy,” in AIRBUS 
Flight Operations Support & Line Assistance, 2004. 

• International Air Transport Association, Guidance 
Material and Best Practices for Fuel and 
Environmental Management, 1st Edition, Montreal - 
Geneva, December 2004.

• International Air Transport Association, Fuel 
Efficiency Gap Analysis Final Report for TUIfly 
Nordic AB, Stockholm, September 2006

Literature Review – findings from relevant  Industry 
discussions
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Table 4: Literature Review
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Summary of Literature Review Gaps:

1. The research does not talk about identifying critical success factor for stakeholder's alignment for implementing taxi 
process.

2. Prioritising and ranking the overall steps required for implementing taxiing process in an airport system

Identifying the existing literature in stakeholder alignment (General/ Aviation)

Research:

1. Identifying the stakeholders

Figure 4: Stakeholders Identified according to the Review of Literature

SCMS Journal of Indian Management, January- March 2018

Research Methodology

A qualitative focus group discussion was employed to carry 
out the exploratory analysis. Aviation experts working in 
Indian Private Airports were invited for a discussion. 14 
experts were invited, two experts from each of the 5 
operational PPP Airports, 2 were aviation management 
consultants and 2 were from government-owned Airport. 
The study was conducted in New Delhi with experts for 
discussion. The Audio recorded data from the focus group 
meeting were converted into a Microsoft word format by 
one the researcher. The analysis firstly involved a process of 
familiarization with the data by listening to the audio-
recordings and reading the transcripts several times. 
Following this, significant comments relating to factors 

contributing to collaborative practice were identified and 
coded. The codes were then clustered and organized in a 
broader conceptual level.

Results : 

Total 14 professional experts were present in the discussion, 
it was total 5 - hour meeting in which there was a break of 20 
min just after 2 hours of completion of the discussion, and the 

thinterviews were carried. Data saturation occurred after the 4  
hour, after which no new information on factors was gained 
during data analysis.

There were total 6 themes which emerged from the focus 
group discussion regarding the factors contributing to the 
development of commercial revenue business in Indian 
Airports. 
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These themes are as follows: Products, Customer, Security, 
Business Model, Airport-Airlines Relationship, and 
Regulation. 

Discussion

Focus group questions were checked for reliability and 
were presented to different individuals experts in their own 
field within Aviation, ranging from Alternate Taxiing 
Equipment Manufacturers Ran Briar Head Taxi Bot Project,  
Antoin CEO TLD (worlds largest Ground Support 
Equipment Manufacturer), Jan Vani Director Wheel Tug, 
Frederic Crancee Business Development Safran Group 

Aircraft Manufacturing Armand Gastellu Structure 
Engineer -Structure Engineering Support Customer Service 
Airbus Industries, Derek White Senior Engineer GSE 
Maintenance & Ground Operations Commercial Aviation 
services Boeing 

Regulatory bodies Nick Miller Aircraft Certification 
Specilist, Duncan Jones Project Certification Manager -
EASA (European Aviation Safety Administration) Dr. P. 
Karamanos, Europenien Union Technical cooperation for 
Enviornment in India, Dr Cris Markou , Head Operations 
Cost Management -IATA, Blair Cowles Regional Director, 

Figure 5: Themes in the Focus Group Discussion

Safety and Flight Operations -IATA Asia Pasific Region, Mr 
Lalit Gupta Joint Director General Civil Aviation India 

Airport Dr Libor Kurzweil  Director of Quality , Safety and 
Process Management - Prague Airport, Todd Patrick Mc 
Connell Manager Aviation Services Toronto Pearson 
International Airport, Andrew ADM London Hethrow 
International Airport, Prabhat Mahapatra VP Airside 
operations Mumbai International Airport, Arun Behal Head 
Airside operations Delhi International Airport, Douglas 
Webstar COO Delhi International Airport 

Airlines Martin Schwald Manager Process Optimization 
Swiss Air, Joe Casebeer Senior Manager Aircraft 
Maintenance United Airlines, Capt Sudhir Gaur Vice 
President ( Training ) Jet Airways, Michael Krenn Head of 
Maintenance Austrian Airlines, ED Davenport Aircraft 
Maintenance Instructor UPS Airlines, Amrish Agarwal AVP 
Engineering Indigo Airlines, Sandeep Dabas General 
Manager Engineering Jet Airways, Capt. Chatwal Senior 
Commander Airbus Wide body Jet airways , Capt Deepak 
Sharma Dy Head narrow body fleet Jet Airways .

Dr. Terrence Fan Assistant Professor in Strategic 
Management - Singapore Management University,        
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Jean-Philippe Beaujard President and Co-Founder - Flight 
watching , T S Dupare CEO Indian Oil Sky Tanking, A P 
Acharaya VP IOSL Delhi Fuel Farm and a few more experts 
for validation. The view of the experts ensured that the 
questions revolved around all the major stakeholder's and 
their contribution to implementing the new system. The 
experts emphasized the importance of identifying all the 
major stakeholders in implementing the system. 

The first question in the discussion was – who were the 
major stakeholders in implementing stakeholders 
implementation. The group agreed that the most important 
stakeholder was the manufacturer. Manufacturer of the 
aircraft would have to undertake the work of certifying the 
Alternate technologies  and also carred initial quality checks 
to ensure that the new system was safe and could work as per 
expectations. 

Various experts of the group also suggested that as trials for 
one of the certified Alternate Taxiing solution had been  
done at Frankfurt Airport in Germany  therefore it was 
feasible for the solution to be tested and implemented in the 
Indian aviation system too.  

While carying out trials at Indian Airports , the manufacturer 
of the Alternate Taxiing solution provider would have to 
jointly work with the Airport authority to assess the 
infrastructure requirment adiquacy at the airports, they 
would have to formulate working procedures and get them 
approved by the Regulator. 

Another point which emerged from the various discussions 
was that the role of the Regulator was very important as the 
regulator would have to be consulted and any changes in the 
procedures would have to be approved before 
implementation. The Regulator in India which is DGCA 
(Director Genral of Civil Aviation )  Regulator has the 
interest in lowering the carbon footprint as well as create 
better processes for the airport.

However, it is true as noted by many focus group 
interviewers that establishing regulatory process would take 
considerable time any implementation could be achieved 
only after the regaulatory consultation and approvals .

Involvement at the regulator must be from the initial stage so 
that adequate certificates relating to technical viability can 
be sought and the necessary standard procedures at every 
stage were created.

The airlines in an airport is definitely a place where all the 
actions happen. The airline will face a sea of change if the 
new systems are implemented and their change management 
will be of various dimensions.

The Airports will have to understand the financial viability of 
the decision.  Airports will have to ensure that the training is 
complete and requirements are met.

Airports buy-in of the new taxiing process is critical and 
strongly advocated by all the focus group members.

Airports will also be the nodule point of communication. 
They have to ensure that the transparent and adequate 
communication is kept. This will be a change management 
exercise and therefore the communication will be a 
determining factor.

Discussion

Through the group discussion, research was focused  to find 
out as to how stakeholder's alignment could be created for 
implementing the new taxiing process in the Delhi 
International Airport. As per our goal, 12 experts were 
identified initially, on the day of interview only 7 could turn 
up. Therefore, the second round of focus group interview 
took place with all 12 experts. 

The excerpts of the interview were put in NVIVO and 
representation from following experts was made. 

1  Aircraft Manufacturers

2  Regulatory Agency

3  Airport

4  Emission Norms 

5.  Airlines

The identification of the right stakeholders and their 
alignment was important, was emphasized in the focus group 
discussions. The discussion was also instrumental in 
bringing out the themes and the sub-themes.

The sequence of activities ranked is as under:

1) Calculate the savings for an Airline and Airport and 
authenticate this through Industry expert opinion, also 
identify the stakeholders and confirm the same through 
Industry expert.

2) Perform a simulation to confirm that the saving is 
achievable.
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3) Perform a site survey for checking do-ability at a given 
Airport.

4) Discuss with Stakeholders to align and share the results 
of the Simulations.

5) Formulate a working procedure to implement the 
chosen Alternate Taxiing process, this would involve 
selecting a certain operator/airline willing to implement 
the alternate solution.

6) Get regulatory approvals, in this case, DGCA (Director 
General of Civil Aviation) of India, ATC AAI (Air 
Traffic Control Airports Authority of India), SMS 
(Safety Management System) run past an SMS plan by 
the Airline and Airport. 

7) Post selection of the Airline to ascertain the type of 
Aircraft, like Wide / Narrow body, make of the aircraft 
type Boeing/ Airbus / Embraer.

8) Make modification on the Aircraft if required, to adapt 
to the Alternate Taxiing solution.    

9) Perform training for the pilots, engineers and the ground 
handling operators. 

10) Post-simulation, perform live trials, keeping into 
consideration. 

a) the equipment alignment, 

b) connection procedure, 

c) the time required,

d)  initial push back from the gate/stand, 

e)  alignment to the Taxiway centerline,

f) the subsequent movement (keeping into the saving 
of time for initial tow till the Tug Disconnect Point ) 
like - starting of the Jet Engines and the subsequent 
impact on the separation to be maintained between 
other Taxiing Aircraft,

g)  the impact of the Breakaway Thrust on the Apron 
movement of equipment and the separation for other 
Aircraft also the impact on the holding of pushback 
on adjacent bay /stand where other Aircraft have to 
hold due to the taxiing aircraft.

11) The impact of reduction of FOD damage  to the non-
starting of the engines,

12) The advantage of starting of engines near the holding 
point, 

13) The actual saving of the ATF burnt,

14) The actual saving of the CO  emission and the equivalent 2

NOX calculations,

15) The advantage additional wheel /brake ware and the 
subsequent impact on wheel temperature,  

16) The saving as a system on the Airport and Airline, 

17) Compare these savings with the initially planned 
savings through Simulation. 

18) Prove the advantages of Alternate Taxiing.  

19) Once proven, getting amendments in the Airlines 
operational manuals and Regulatory guidelines for adopting 
Alternate Taxiing solutions, shall be made as part of 
regulations.

The group then ranked all the stakeholders in order of their 
importance in bringing in the new system. The ranking is in 
figure 4.

1.  Airport

2.  Airlines

3.  Aircraft Manufacturers

4.  Emission Norms

5.  Regulatory Agency

It emerges that airport is the central point for taxiing 
alignment.The group emphasized that the airport and 
airlines need to have collaboration for implementation of the 
taxiing process.  The group also pointed out that the emission 
norms and the regulatory approach must be prepared by 
airports and airlines.

Conclusion

To understand factors, which influence the implementation 
of Taxiing in India, is not an easy task. This needs a thorough 
analysis of all stakeholders of the aviation Industry. The 
factors, included post the focus group discussion, are basic 
elements for the success of Implementation of Taxiing 
System in Indian Airports. The stakeholders especially 
airports and airlines need to jointly work on the 
implementation process and it should be managed by a good 
project team. The discussion also points out need to be keep 
regulators in the loop as their approval creates a better 
ecosystem for the implementation of the taxiing process.

Operational optimization of resources is going to be an 
important task for all the large airports in India and taxiing 
methods will be a critical task for optimization. After the 
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focus group discussion, we were able to see a scope for 
further research in this area.

Hence, this paper tries to draw attention to this matter and 
calls for necessary actions from stakeholders of the aviation 
industry.
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This study is an attempt to estimate the volatility of Indian rupee in comparison with US Dollar and Euro. Both 

symmetric and asymmetric GARCH models that capture volatility clustering and leverage effect have been applied 

for analysis. The results confirm the presence of volatility clustering in the return series of INR and the effect of the 

past period volatility is evident in current period volatility. The EGARCH results confirm that positive and negative 

shocks of the same magnitude have different impact on the future volatility. The negative coefficients of EGARCH 

term suggest that the negative shocks have more effect on volatility. It is also evident from the findings that 

asymmetric models are superior to symmetric models in providing a better fit for the exchange rate volatility 

estimation because of the leverage effect.

Keywords: ARCH effect, Augmented Dickey Fuller test, EGARCH, Exchange rate volatility, GARCH, Volatility 
clustering, , Volatility persistence.

JEL Codes: F31, C58, C5

he foreign exchange market is by far the largest and 
the most liquid financial market in the world. As Treported by the Bank for International Settlement in 

April 2013, the average daily turnover was $5.1 trillion. The 
foreign exchange market is made up primarily of three inter-
related parts; spot transactions, forward transactions and 
derivative contracts. All these parts of the foreign exchange 
market are characterized by high volatility.

Exchange rate volatility is a term used to indicate the 
movement in value of currencies; both appreciation and 
depreciation, measured in terms of the rate of change and the 
frequency of change in the value of one currency vis-à-vis 
another currency.  This increase or decrease in the value of 
currencies affects the profit margins in the trades taking 
place in the foreign exchange markets. 

The issue of modeling exchange rate volatility has gained 
considerable importance in the research studies since 1973, 
when many countries moved towards floating exchange rate 
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from fixed exchange rate regime, where the currency values 
were determined by the respective central banks. As with 
other financial markets, currency markets have been 
observed to be volatile and exhibit periods of volatility 
clustering as traders react to new information. Improving the 
forecasting of volatility in the foreign exchange market is 
important to multinational firms, financial institutions and 
traders wishing to hedge currency risks. It is important to 
governments as well since currency volatility has far-
reaching impact on the economy of any country.

The purpose of this study is to investigate volatility 
characteristics of exchange rate and to explore if the 
volatility in the foreign exchange market can be effectively 
modeled through models used in the past studies. For the 
purpose of this study, daily exchange rates of IND-USD and 
IND-EUR for a period spanning December 2006 through 
December 2016 have been considered.  The most prominent 
and well known models for estimating foreign exchange 
volatility are the GARCH (General Autoregressive 
heteroscedasticity) models. After thorough analysis of the 
past research in the field, the most promising models out of 
the array of GARCH models are the univariate GARCH(1,1) 
and the asymmetric EGARCH(1,1) model which captures 
the leverage effect in the exchange rate. These models have 
been applied to the past data of two INR series to identify the 
volatility clustering, persistence and leverage effect in INR 
during the sample period. 

Literature Review

Volatility in exchange rate has been examined extensively in 
the past studies across different geographies and currencies. 
Abdalla (2012) examined the daily returns of exchange rates 
series of nineteen Arab countries, all against the US Dollar 
using the GARCH and EGARCH models. The empirical 
results of this study revealed that the conditional variance 
(volatility) was an explosive process for ten out of nineteen 
currencies under the study, while it was quite persistent for 
seven currencies. Furthermore, the asymmetrical EGARCH 
results found evidence of leverage effects for all currencies - 
except for the Jordanian Dinar (JOD) - indicating that 
negative shocks imply a higher next period conditional 
variance than positive shocks of the same magnitude. 
Finally, the paper concluded that the exchange rates 
volatility can be adequately modeled by the class of 
GARCH models.

Pilbeam and Langland (2014) used symmetric model 
GARCH(1,1) and asymmetric models EGARCH and GJR-
GARCH to analyze the symmetric response of volatility to 
both positive and negative shocks  as well as the leverage 
effect in exchange rate volatility. The empirical results of the 
study revealed that negative shocks led to higher volatility 
than positive shocks. The study also compared in-sample 
forecasts from symmetric and asymmetric GARCH models 
with the implied volatility derived from currency options for 
four Dollar parities. The data set covers the period 2002       
to 2012.

Todri and Di Liddo (2015) applied dynamic models such as 
ARMA (1,1), ARCH (1) and GARCH (1,1) to estimate the 
USD/ALL exchange rate volatility in short term period. The 
results of their study indicated that the most reliable method 
to estimate and forecast the USD/ALL exchange rate 
volatility in the short term was the MS-GARCH model, 
given the impact of political factors as well as external 
shocks transmitted from Albania's main trade partners.

In his paper on persistence and asymmetry in exchange rate 
volatility, Hassan (2012) studied the volatility pattern of 
exchange rates in response to exogenous shocks by focusing 
on the behavior of exchange rates in the past few years. He 
employed univariate GARCH and EGARCH model to test 
the persistence and asymmetry of exchange rate volatility of 
U.S. Dollar with reference to the Euro and the British Pound.   
The outcome of the two models indicated that volatility of 
both exchange rate return series was highly persistent, that is, 
the impact of exogenous shock was found to volatility for a 
long time in the future, with the persistence of Euro being 
slightly higher vis-a-vis the British Pound. The study also 
found that both exchange rates exhibited asymmetric 
behavior, with the impact of negative shock being relatively 
more than the impact of any positive shock.

In his study Murari, K. (2015), applied  GARCH(p, q), 
Exponential GARCH(p, q), Threshold GARCH(p, q), and 
Power GARCH(p, q) to estimate the dynamics (volatility) of 
Indian rupee instability against four major world currencies, 
i.e., US Dollar, Pound Sterling, Euro and Japanese Yen.  The 
study reported that the sum of coefficients of ARCH term and 
GARCH term in GARCH(p, q) model were near one for all 
the series, indicating that the shocks to the conditional 
variance are highly persistent. 
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Mondal, L. (2013) examined the effectiveness of the 
Reserve Bank of India's (RBI) intervention policy in the 
foreign exchange market by employing weekly data for the 
period spanning October 22, 1993 through  December 30, 
2011. The main aim of the study was to capture the 
consequences of the market based exchange rate system 
introduced in India in March 1993. The ARCH model of 
Engle (1982) and the GARCH model of Bollerslev (1986) 
were used to investigate whether intervention had any effect 
on both exchange rate and its volatility. The study also used a 
BEKK (the acronym BEKK comes from Baba, Engle, Kraft, 
and Kroner) representation of bi-variate GARCH 
framework, proposed by Engle and Kroner (1995),  to 
investigate the volatility spillover between the RBI's 
intervention and the exchange rate. The study found that 
both good and bad news increased exchange rate volatility 
but there was no evidence of any asymmetry in intervention. 
The study also found existence of a spillover effect between 
the RBI's intervention and exchange rate. Further, the past 
volatility of intervention was found to have positive impact 
on the present volatility of exchange rate and vice versa. 

Cheong Vee et al. (2011) evaluated volatility forecasts for 
the US Dollar/Mauritian Rupee exchange rate obtained via a 
GARCH (1,1) model under the distributional assumptions 
of the Generalized Error Distribution (GED) and the 
Student's distribution.  The findings of the study showed that 
the two models produced relatively accurate forecasts as 
indicated by low MAE and RMSE values, with a slight 
advantage to the model with GED errors.  

Mačerinskienė, I. and Balčiūnas, A. (2016) assessed the 
exchange rate forecasting possibilities with an information 
flow approach model, with three types of information flows, 
namely, fundamental analysis information flow, 
microstructure approach and technical approach.  The study 
was focused on the three most traded exchange rates: 
EUR/USD, USD/JPY, GBP/USD.  The study found that the 
created information flow approach model could determine 
59.3%, 35.3% and 37.2% of the fluctuations in EUR/USD, 
USD/JPY and GBP/USD respectively. For all three 
exchange rates client positioning ratio and 5 periods MA 
were found to be statistically significant determinants but 
interest rates were not statistically significant. 

Bala and Asemota (2013) studied exchange–rates volatility 
in Nigeria using ARCH, GARCH, EGARCH, PARCH, 

IGARCH, TGARCH, CGARCH and GARCH –with 
–volatility –breaks for a period from 1985 to 2011 for 
Naira/US Dollar return and from 2004 to 2011 for 
Naira/British Pounds and Naira/Euro returns. The study 
found significant evidence of rejection of existence of 
leverage effect by all asymmetric models except for model of 
GARCH with volatility breaks. GARCH model with 
volatility breaks was found to be better in the estimation of 
volatility as compared to models without breaks.

A number of other studies are also there which have applied 
GARCH variants to estimate and forecast the volatility of 
world currencies. The present study takes forward the same 
research and models exchange rate of INR with a view to 
analyze the volatility of Indian rupee in the recent past

Data Description and Methodology

Data Description

The time series data for rupee exchange rate against the most 
monitored world currencies is used for modeling volatility of 
INR in the current study. The daily rupee exchange rate 
against US Dollar and Euro for the period from December 6, 
2006 through December 6, 2016 is used to model volatility 
of INR, resulting in total observations of 2411, excluding 
public holidays. These data series have been obtained from 
one of the most reliable sources in India, that is, RBI online 
database. For applying the GARCH-family models to the 
series under study, the closing rupee values have not been 
used directly. They have been converted into log-
transformed (first differenced) series by using the formula 
given below:

R =100*LN(E /E )t t t-1

(1) where R  is the daily percentage return to the exchange t

rate and E  and E denote the exchange rate at the end of the t t-1

current day and previous day, respectively.

Descriptive statistics

Next, descriptive statistics have been generated for the 
exchange rate time series to draw inferences about the 
behavior and distribution pattern of the time series under the 
study. The descriptive statistics of the rupee value and rupee 
return series against USD & EUR are depicted in table 1.  
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During the study period, the rupee value was minimum of 
54.32 and 39.27 against Euro and US Dollar respectively, 
whereas the rupee value was maximum of  91.46 against 
Euro and 68.78 against USD. The mean of rupee exchange 
return series varied to a greater extent against Euro with 
standard deviation of 7.90.

It can be seen in table 1 that both return series have skewness 
of –0.010085 & -0.182265 respectively. In a standard 
normal distribution, skewness is zero. A positive and 
negative value of skewness in the series shows asymmetry. 
Negative value of the skewness of the two series confirms 
that they are skewed towards left with a long tail and the 
mean is also to the left of the peak. 

Kurtosis of both series is more than 3 and RETURNUSD 
series is highly peaked with kurtosis of 7.47 as compared to 
normal distribution. This indicates a higher probability of 
occurrence of extreme values in the series. Excess kurtosis 
for both series confirms that they follow leptokurtic 
distribution with large fluctuations more likely to occur 
within the fat tails. However, this was anticipated because 
research has revealed that even though the standardized 
fourth moment or kurtosis for a normal distribution is 3, 
many financial time series have excess kurtosis with value 
well above 3. Mandelbrot (1963) and Fama (1963, 1965) 
were among the first studies to report this observation. Table 
1 also shows that the Jarque-Bera (JB) test of normality for 
all the data series which rejects the null hypothesis of 
normality at 1% significant level.

Methodology

The study proposes to apply GARCH(1,1) and 
EGARCH(p,q) models for the estimation of the volatility of 

INR against Euro and USD. Before applying the GARCH 
family models, certain diagnostic tests are proposed to be 
conducted to ascertain the suitability and validity of data for 
further analysis.

To begin with, the two exchange rate series are proposed to 
be tested for stationarity using the Augmented Dickey-Fuller 
(ADF) test (Dickey and Fuller, 1979), Philips-Perron (PP) 
test (Phillips and Perron, 1988) and Kwiatkowski-Phillips-
Schmidt-Shin (KPSS) test (KPSS, 1992) before modeling 
volatility. This is important because the exchange rates 
represent financial time series and they may be non-
stationary and using such data may result in spurious 
regression that would not be of much use to draw meaningful 
inferences. 

Further, two preconditions for GARCH family models, 
namely, the existence of ARCH effect and volatility 
clustering are proposed to be tested. Thus, in the next step, 
volatility clustering and volatility persistence is proposed to 
be observed in the graph of returns of INR-USD and INR-
EUR series, that is, RETURNUSD and RETURNEURO 
series. After that, the presence of ARCH effect will be tested 
using the ARCH-LM test and later on GARCH (1, 1) will be 
applied to both series for volatility estimation and EGARCH 
(1, 1) model will be applied to capture the leverage effect, 
that is, the existence of asymmetry, if any, in response of the 
two series to positive and negative shocks of the same 
magnitude.

Volatility Estimation Models

Based on the literature reviewed, the volatility models can be 
divided into two main groups: symmetric and asymmetric. 
The two groups differ on account of  the fact that in the 

 
INR_EURO

 
INR_USD

 
RETURNEURO

 
RETURNUSD

Mean
  

68.52562
  

52.80408
 

-0.008644
 

-0.017604

Median
  

68.38000
  

50.32090
 

-0.011791
 

-0.001328

Maximum  91.46820  68.77750   3.888833   3.006489

Minimum  54.32000  39.27000  -4.154509  -4.019982

Std. Dev.  7.907783  8.977904   0.682543   0.531462

Skewness  0.316512  0.235326  -0.010085  -0.182265

Kurtosis  2.486453  1.670332   6.044748   7.467064

Jarque-Bera
  

66.72178
  

199.7819
  

930.9524
  

2017.124

Probability
  

0.000000
  

0.000000
  

0.000000
  

0.000000

Table 1: Descriptive Statistics of the INR Time Series (December 2006-2016)
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symmetric models the conditional variance is taken to 
depend on the magnitude of shock only whereas the 
asymmetric models take into consideration the difference in 
the effect of the shocks of the same magnitude but positive or 
negative, on conditional variance.

Symmetric GARCH Model

Under GARCH modeling, variance of the variable is 
modeled as a function of past values of the same variable. 
The most basic form of GARCH is GARCH(1,1). GARCH 
is an useful generalization of the ARCH model proposed by 
Engle (1982). GARCH was introduced by Bollerslev 
(1986).

In GARCH (1,1)  today's conditional volatility is expressed 
as a linear function of yesterday's volatility and past squared 
innovations in mean equation. Higher order GARCH 
models, denoted by GARCH (p, q), can be estimated by 
making either p or q greater than 1, where p is the order of the 
GARCH term and q is the order of the ARCH term. The 
conditional variance equation of GARCH (p,q) model is 
represented as:

Where α 0> 0, α1,…,αp, b1,…, bq ≥ 0

For research related to financial time series vanilla 
symmetric GARCH (1,1) model is usually sufficient as such 
series tend to be well-behaved and one lagged error square 
term and one autoregressive term helps capture the volatility 
adequately. In the current study also, the authors have used 
the GARCH (1,1) model. The model for returns in this 
model is expressed as follows:

In GARCH (1,1) model, the sequence of shocks, 

sequence of shocks, e , is assumed to follow an independent t 

and identical distribution with mean of 0 and variance of 1, 
which can be mathematically written as:

Where,  and  is estimated as    (5)

Where

w > 0, a, b  ³ 0 (since variance  should be non-negative)  

s        =  conditional volatility

 e        =  actual volatility

w  = the standard notation for GARCH constant

a = the GARCH error coefficient

b = the GARCH lag coefficient

Equation (5) can also be expressed as:

(6)

Where, 

          = unexpected volatility

The average variance of this model is:

                               

The values of α and β influence the short-run volatility of a 
time series. A large value of α is indicative of a strong 
response to the market movement and a large value of β is 
indicative of the longer time taken for the impact of the 
shocks to the conditional variance to die out. Sum of alpha 
and beta (α + β) measure the persistence of volatility. Since 
(α + β) value of 1 or greater than 1 indicates persistent 
volatility that explodes, condition of (α + β) < 1 is imposed 
while estimating the GARCH model. 

Asymmetric GARCH Model

Though the simple GARCH (1,1) model is quite effective in 
estimation of  volatility yet it is not sufficient to understand 
the nature of volatility completely as it fails to capture the 
leverage effect. Leverage effect helps researchers 

e - s

(7)

SCMS Journal of Indian Management, January- March 2018



A Quarterly Journal    

40

distinguish between the impact of good and bad news, 
though of same magnitude. There are GARCH models 
belonging to the asymmetric group that capture this effect. 
The authors have used the asymmetric GARCH model 
named EGARCH that captures the leverage effect in the 
current study.

The EGARCH model was proposed by Nelson (1991). The 
model includes an additional term to accommodate the 
leverage effect in the equation for the estimation of variance. 
To ensure that the variance remains positive, the model has 
log-transformation of conditional variance. 

The return equation of the model is specified as:

 
 

Where, and is represented by:

Where           is the standardized residual

The term                                 in the equation accommodates 
the size effect of shock and the term             captures the sign 
effect. The leverage effect is indicated by negative value of g. 
(1+g) represents the effect of one standardized unit of 
positive shock and (1-g) represents the effect of one 
standardized unit of negative shock. b is the coefficient of the 
autoregressive term. Due to exponential specification, 
EGARCH doesn’t require the non-negativity constraint that 
is imposed on parameters in the vanilla GARCH model.  

Data Analysis & Results

The results of  the tests and their interpretation are illustrated 
in this section.

4.1. Testing for Stationarity of the Series

To investigate whether the daily rupee value against Euro 
and Dollar are stationary series, the Augmented Dickey-
Fuller (ADF) test (Dickey and Fuller, 1979), Philips-Perron 
(PP) test (Phillips and Perron, 1988) and Kwiatkowski-
Phillips-Schmidt-Shin (KPSS) test (KPSS, 1992) have been 
applied.  The summary of results of the unit root test for 
return series is given in table 2. 

Summary: Unit Root Test  
Series  ADF Test  

t statistics  

p-value  PP test  
Adj.t 
statistics  

p-value  KPSS test  
t statistics  

p-value  

 (Null: Unit Root)  (Null: Unit Root)  (Null: No unit Root)  
ReturnEURO  -21.22  0.0000  -522.8133  0.0001  -0.028508  0.9773

ReturnUSD  -19.96998   0.0000  -630.4155   0.0001  0.014706  0.9883

The ADF and PP test statistics for the time series of closing 
values of INR against Euro and USD are not significant at 
1% level, thereby not rejecting the null hypothesis of the 
presence of unit root in the data. Similar results are obtained 
with KPSS test under the null hypothesis of absence of unit 
root in the series. Non-stationarity of the daily rupee values 

Table 2: Summary of Unit Root Test

of the two series is also confirmed visually by figures 1 and 2 
where the data is seen to have trend and intercept.

ADF and PP tests with null hypothesis of unit root and KPSS 
test with null hypothesis of no unit root in the series confirm 
that log transformed return series of INR are stationary. 
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Figure 1 : INR-EUR Daily Exchange Rate Figure 2: INR-USD Daily Exchange Rates

Figure 3: INR-EUR Return Series Figure 4: INR-USD Return Series

Volatility Clustering

The GARCH-family models can be used only for data that 
exhibits volatility clustering, which implies that periods of 
high volatility in returns are followed by more volatility and 
periods of low volatility in movement of returns are 

followed by more tranquility (Mandelbrot 1963). Engel and 
West (2005) have described volatility clustering as an 
accumulation or clustering of information. Volatility 
clustering is well evident in both return series under the 
study as visually seen in figures 3 & 4.

Testing for Heteroskedasticity: ARCH Effect

In addition to volatility clustering, the existence of ARCH 
effect is another precondition required to apply the 
GARCH-family models. ARCH effect represents the 
existence of conditional heteroscedasticity or 
autocorrelation in the squared residuals. ARCH-LM Test, 

that is, Engle's Lagrange Multiplier (LM) test for ARCH 
effects (Engle 1982) is used for this purpose. Residuals are 
obtained from an Autoregressive and a Moving Average 
(ARMA) process as specified below:
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Where,

Y   is the dependent variable at time tt

q  is the constant term

j  is the regression coefficient

Y is the lagged value of dependent variable t  

p   and  are residual coefficients0  

e is the residual term t   

e is the previous residual term t   

Once the residuals from ARMA(1, 1) are obtained, the 
existence of heteroskedasticity in residuals of exchange rate 
return series is tested using ARCH LM test. As seen in table 
3, the test statistic (obs*R-squared) is 181.92 and 110.34 for 
INR/EURO and INR/USD return series respectively. The 
probability Chi-Square is 0.00. On the basis of high value of 
obs*R-squared and low probability, the null hypothesis of no 
ARCH effect is rejected. Thus, the existence of ARCH effect 
is confirmed. 

RETURNEURO
F-statistic 9.759229 Prob. F(20,2368)  0.0000

Obs*R-squared 181.9206 Prob. Chi-Square(20)  0.0000

RETURNUSD  
F-statistic 115.5377 Prob. F(1,2406)  0.0000

Obs*R-squared 110.3354 Prob. Chi-Square(1) 0.0000

Table 3: Heteroskedasticity Test (ARCH (RETURNEURO) and ARCH (RETURNUSD)

Symmetric Model: GARCH (1, 1)

Since volatility clustering and the existence of ARCH effect 
is confirmed, GARCH family models can be applied. First, 
the symmetric GARCH(1,1) model is estimated for both 
return series. The output with relevant coefficients is as 
follows:

GARCH output ReturnEuro:

GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*GARCH(-1)

                 = 0.007227 + 0.054852*RESID(-1)^2 + 
0.930711*GARCH(-1) (12)

GARCH output ReturnUSD:

GARCH = C(3) + C(4)*RESID(-1)^2 + 
C(5)*GARCH(-1)

= 0.005865+ 0.145038*RESID(-1)^2 + 
0.838526*GARCH(-1) (13)

All coefficients of rupee against USD and EURO, 
ω(Constant), α(ARCH effect) and β(GARCH effect), in the 
sample period are found to be statistically significant at 1% 
level. To satisfy the fit of GARCH model, tests for serial 
correlation, ARCH effect and histogram normality, need to 
be checked. The ARCH-LM test statistic, given in table 4, 
generated for both series confirm that the residuals are not 
serially correlated, that is, there is no ARCH effect, thereby 
satisfying the fitness criteria for the estimated model.

 GARCH-EURO  GARCH-USD  

F statistic 4.867941 4.640856  
Prob. 0.0275 0.0313  

The correlogram outputs (reported upto lag of 10 in tables 5 to 8 show that there is no serial correlation left in the two series as the output is not 

significant, confirming that there is no ARCH effect.

Table 4: Residual Diagnostics (ARCH-LM Test)
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 Table 7 : Correlogram Q Statistics (GARCH – ReturnUSD)
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Table 5: Correlogram Q Statistics (GARCH – ReturnEuro)          
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Table 8 : Correlogram Squared Residuals (GARCH – ReturnUSD)
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Estimation of Results of GARCH(1,1)

RETURNEURO  RETURNUSD  

Table 9 : GARCH (1, 1) Summary

Constant(ω) 0.007227 0.005865  

Arch Effect(α) 0.054852 0.145038  
GARCH Effect(β) 0.930711 0.838526  
α + β 0.985563 0.983564  

Figure 5: Residual Diagnostics – Histogram-Normality (GARCH-EURO) & (GARCH-USD)         
Histogram normality curves for residuals of the GARCH output of the two series are given in figure 5.

 

In GARCH, volatility is modeled to be impacted by the 
lagged conditional and squared variances. The GARCH 
estimation in the current study supports this assumption and 
both, the ARCH term (α) and the GARCH term (β) are 
found to be significant. The highly significant α (ARCH 
effect) in the sample period shows the presence of volatility 
clustering in GARCH(1, 1) model in RETURNUSD and 

RETURNEURO series. It also indicates that the past 
squared residual term (ARCH term) is significantly affected 
by the volatility risk in Indian rupee against USD and Euro. 
The highly significant β (GARCH) term indicates that the 
past volatility of Indian foreign exchange rate is 
significantly influencing the current rupee volatility.

The sum of coefficients of the ARCH and the GARCH 
terms, α and β (persistence coefficients), in GARCH(1, 1) 
model, reported in table 9, are near one for both the series, 

suggesting that shocks to the conditional variance are highly 
persistent, i.e., the conditional variance process is volatile. 
The conditional standard deviation GARCH graph, given in 
figure 6, for both series shows periods of high volatility.
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Figure 6 : GARCH Conditional Standard Deviation (EURO & USD)

4.5 Asymmetric Model: Exponential GARCH/EGARCH 
(p, q) Model

After GARCH (1,1), EGARCH (1,1) is estimated to test the 
asymmetric behavior of Indian foreign exchange rate 
against major world currencies. The output with relevant 
coefficients is as follows:

EGARCH (1,1) output ReturnEuro: 

LOG(GARCH) = C(3)  + C(4)*ABS(RESID(-
1 ) / @ S Q RT ( G A R C H ( - 1 ) ) )  +  C ( 5 ) * R E S I D ( -
1)/@SQRT(GARCH(-1)) + C(6)*LOG(GARCH(-1))

= 0 . 1 1 3 4 0 3  +  0 . 1 2 4 5 7 6 * A B S ( R E S I D ( -
1)/@SQRT(GARCH(-1))) + 0.032229*RESID(-
1)/@SQRT(GARCH(-1) + 0.978634*LOG(GARCH(-1))

(14)

EGARCH (1,1) output ReturnUSD:

LOG(GARCH) = C(3)  +  C(4)*ABS(RESID(-
1 ) / @ S Q RT ( G A R C H ( - 1 ) ) )  +  C ( 5 ) * R E S I D ( -
1)/@SQRT(GARCH(-1)) + C(6)*LOG(GARCH(-1))

=LOG(GARCH) = -0.252158 + 0.256851*ABS(RESID(-
1)/@SQRT(GARCH(-1))) + -0.056512*RESID(-
1)/@SQRT(GARCH(-1)) + 0.964810*LOG(GARCH(-1))

(15)

To satisfy the fit of GARCH model tests for serial 
correlation, the ARCH effect and histogram normality, need 
to be checked. The ARCH-LM test statistic, given in table 
10, generated for both series confirm that the residuals are 
not serially correlated, that is, there is no ARCH effect.  

  RETURNEURO RETURNUSD 

  EGARCH(1,1) EGARCH(2,1) EGARCH(1,1) EGARCH(2,1) 

F statistic 6.114918 0.449186 11.98315 1.00183 
Prob. 0.0135 0.5028 0.0005 0.317 

 

Table 10: Residual Diagnostics (ARCH-LM test)

The correlogram outputs (reported upto lag of 10 in tables 
11 to 14 show that there is no serial correlation left in series 

as the output is not significant, confirming no ARCH effect.a
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Autocorrelation Partial Correlation  AC   PAC   Q-Stat  Prob* 

        |      |         |      | 1 0.001 0.001 0.0010 0.974 

        |      |         |      | 2 0.013 0.013 0.4377 0.803 

        |      |         |      | 3 -0.026 -0.026 2.0824 0.555 

        |      |         |      | 4 0.037 0.037 5.3742 0.251 

        |      |         |      | 5 0.006 0.007 5.4690 0.361 

        |      |         |      | 6 0.007 0.005 5.5735 0.473 

        |      |         |      | 7 0.009 0.011 5.7765 0.566 

        |      |         |      | 8 0.006 0.005 5.8763 0.661 

        |      |         |      | 9 -0.027 -0.028 7.6758 0.567 

        |      |         |      | 10 0.009 0.009 7.8905 0.640 

Autocorrelation Partial Correlation  AC   PAC   Q-Stat  Prob* 

        |      |         |      | 1 0.014 0.014 0.4650 0.495 

        |      |         |      | 2 -0.009 -0.010 0.6811 0.711 

        |      |         |      | 3 -0.002 -0.002 0.6893 0.876 

        |      |         |      | 4 0.008 0.008 0.8418 0.933 

        |      |         |      | 5 0.003 0.003 0.8676 0.973 

        |      |         |      | 6 0.037 0.037 4.2317 0.645 

        |      |         |      | 7 0.005 0.004 4.2984 0.745 

        |      |         |      | 8 0.007 0.008 4.4315 0.816 

        |      |         |      | 9 -0.018 -0.018 5.2455 0.812 

        |      |         |      | 10 -0.018 -0.018 6.0708 0.809 

 

 

Autocorrelation Partial Correlation  AC   PAC   Q-Stat  Prob* 

        |      |         |      | 1 0.028 0.028 1.9409 0.164 

        |      |         |      | 2 -0.025 -0.026 3.4144 0.181 

        |      |         |      | 3 0.034 0.036 6.2530 0.100 

        |      |         |      | 4 0.036 0.033 9.2972 0.054 

        |      |         |      | 5 0.022 0.022 10.447 0.064 

        |      |         |      | 6 0.025 0.025 12.013 0.062 

        |      |         |      | 7 0.020 0.017 12.940 0.074 

        |      |         |      | 8 0.015 0.013 13.489 0.096 

        |      |         |      | 9 0.016 0.014 14.147 0.117 

        |      |         |      | 10 0.027 0.024 15.958 0.101 

Table 11: Correlogram Q Statistics (EGARCH RETURNEURO)

Table 12: Correlogram Squared Residuals (EGARCH RETURNEURO)

Table 13: Correlogram Q Statistics (EGARCH RETURNUSD) 
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Table 14: Correlogram Squared Residuals (EGARCH RETURNUSD)  

Autocorrelation Partial Correlation  AC   PAC   Q-Stat  Prob* 

        |      |         |      | 1 0.019 0.019 0.8687 0.351 

        |      |         |      | 2 0.050 0.050 6.8667 0.032 

        |      |         |      | 3 -0.011 -0.013 7.1493 0.067 

        |      |         |      | 4 0.020 0.018 8.1212 0.087 

        |      |         |      | 5 -0.006 -0.006 8.2134 0.145 

        |      |         |      | 6 0.026 0.025 9.8898 0.129 

        |      |         |      | 7 -0.008 -0.008 10.057 0.185 

Histogram normality curves for residuals of the GARCH output of the two series are given in figure 7.

All parameters presented in the table 15 are statistically 
significant at 1% and 5% levels. The persistence parameter, 
C(5), is very large, implying that the variance moves slowly 
through time. The significance of EGARCH term (γ) 
indicates the presence of asymmetric behavior of volatility 

of Indian Rupee against US Dollar and Euro. The negative 
coefficients of EGARCH term suggest that the negative 
shocks (bad news) have more effect on volatility than the 
positive shocks. This indicates that volatility spillover is 
asymmetric. 

 

RETURNEURO

 

RETURNUSD

EGARCH(1,1)
 
EGARCH(1,1)

Constant(ω) -0.113403  -0.25216

Arch Effect(α1) 0.124576  0.256851

Leverage Effect(γ)

 
-0.032229

 
-0.05651

GARCH Effect(β)

 

0.978634

 

0.96481

α + β 1.10321 1.221661

The lagged conditional and squared variances have impact 
on the volatility and it is supported by both, the ARCH (α) 
and the GARCH terms (β), which are significant. The highly 
significant α (ARCH effect) in the sample period show the 
presence of volatility clustering in EGARCH (1, 1) model in 
RETURNUSD and RETURNEURO series. The highly 
significant β(GARCH) term indicates that the past volatility 

of Indian foreign exchange rate is significantly influencing 
the current rupee volatility. 

Conclusions and Direction for Future Research

Estimation of exchange rate volatility is important from the 
point of view of many economic and financial uses like 
currency risk management, asset pricing, and portfolio 
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allocation. The current research attempts to apply some 
GARCH family models for estimation of currency volatility 
in the context of Indian rupee against US Dollar and Euro. 
Two different models are considered in the study, namely, 
GARCH and EGARCH models where the volatility of the 
rupee exchange rate return has been modeled first using the 
univariate GARCH model and further orders have not been 
used in this case as the univariate model turned out to be the 
right fit. EGARCH (1,1) has been estimated and it has turned 
out to be the right fit. Of the two models used in the study, 
GARCH(1,1) represents the symmetric measure of 
volatility that doesn't distinguish between positive and 
negative news and EGARCH  represents the asymmetric 
measure of volatility that  distinguishes between positive 
and negative news to capture the most common stylized 
facts about currency returns such as volatility clustering and 
leverage effect. 

The parameter estimates of the GARCH(1,1) model indicate 
a high degree of persistence in the conditional volatility of 
exchange rate return series of Rupee against world major 
currencies which means an explosive volatility is exhibited 
by INR. For both return series, the empirical analysis 
supported the asymmetric volatility hypothesis, which 
implies volatility of rupee exchange rate returns is impacted 
differently by positive and negative shocks of the same 
magnitude, with the negative coefficients of EGARCH term 
suggesting that the negative shocks have more effect on 
volatility than the positive shocks. This confirms that the 
volatility spillover is asymmetric.  The study supports the 
findings that daily rupee exchange returns volatility can be 
characterized by the GARCH and EGARCH models used 
for analysis, though EGARCH is better has it 
accommodates the leverage effect.

Further studies can be undertaken by rolling the data 
window to explore if the volatility estimation models have 
continued to remain static or have been dynamic, as can be 
evidenced in changing co-efficients. Researchers can also 
take this research forward by testing the forecasting efficacy 
of the models estimated in the series.
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Growth theorists opine that there is a significant and positive correlation between stock market development and 

economic growth. Well-developed stock markets mobilize savings and boost investments. However, the Indian retail 

investors exhibit a remarkable reluctance in investing in the stock market. Given this contention, this study attempts to 

examine the reasons for the same.  Analysis of the views of 234 Indian investors, who do not invest in the stock 

market, reveals seven factors that impede stock market investments: myths regarding suitability of stock market 

instruments, volatility, poor understanding, multiple incomprehensible risks, uncertain returns, fraudulent practices, 

and psychological fears. 

Key words: Stock market development, economic growth, volatility, multiple incomprehensive risks.  

here is a reason why the government and central 
bank of a country closely monitor the stock market, Tand that reason is the very pivotal role that this 

market plays in the growth of industry, commerce and 
eventually the economy of the country. Stock market is the 
primary source of finance for business and provides a 
platform for the purchase and sale of listed securities. 
Therefore, the stock market is important from the point of 
view of both, the industry and the investor. 

The Indian stock market is not new. It is nearly three 
centuries old (Chillara, 2014), though organized trading is 
relatively new. Early Indian traders generally gathered on a 
street, popularly known as the Dalal Street in Mumbai (then 
known as Bombay) and traded. It was only in 1875 that the 
first stock exchange of the country was formed in the name of 
‘The Native Share and Stock Brokers Association.’ Later in 
1956, the Government of India recognized this association as 
the Bombay Stock Exchange, the first Indian stock 
exchange. Since then many more stock exchanges have been 
established in India. 
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The Indian stock market is booming and has a fast growth 
rate. However, this market is very volatile and has seen many 
ups and downs (Kukreja, 2012). This market has also been 
affected by major scams such as Harshad Mehta scam, 
Ketan Parekh scam, Satyam scam, NSEL scam and many 
more (Sandhu, 2016). These past scenarios indicate why an 
average Indian investor shows little or no interest in 
investing in the stock market. It is believed that only 2 per 
cent of the Indian investors invest in the equity market and 
80 percent of these investors are based in metropolitan cities 
(Chauhan, 2015). 

Given this scenario, this study attempts to explore the 
reasons for the reluctance shown by the Indian investors in 
investing in the stock market. An attempt has also been made 
to suggest remedies to the situation. This study is unique 
since it explores the perceptions of the investors who do not 
invest in the stock market. Most previous studies on this 
topic do not adopt this approach. All investors, irrespective 
of whether they invest in the stock market, constitute the 
study universe of previous studies. It is the understanding of 
the authors that the reasons that impede stock market 
investment can be best extracted from the people who do not 
investment in the stock market.  

The rest of the article is divided into different sections. The 
next section reviews the relevant literature. Subsequent 
sections focus on methodology and data analysis. The article 
ends with sections on conclusion and discussion.  

Review of Literature

This section presents a review of the relevant literature. It 
also helps identify the various variables that become the 
basis of the research instrument.

In a market economy like India, stock market provides the 
avenue by which long-term savings are mobilized and 
channeled into investments (Goyal, 2013). Though 
unguaranteed, these investments consistently provide high 
returns. Ross (2008, para 1) explains:

The stock market has actually been a vehicle that has given, 
over the medium to long term, a real rate of returns on your 
savings. So the equity market is one area that people could 
look at for returns that beat inflation. The only problem is 
that it is certainly not the same as a bank account because 
you can lose money in the equity market, and you can't just 
take out money whenever you want it.

Past research suggests that over the years, the stock market 
in India has become strong. The number of listed companies 

has moved up from 1,599 in 1971 to 2,265 in 1980, and 
thereafter to 5,468 in 1990 and 7000 in March 2010 (Pujari, 
2009). But out of approximately the 7,800 shares listed on 
the different Indian stock exchanges in 2011, less than 3,000 
were actively traded, so broad participation is clearly 
missing. Out of a population of over one billion, less than 18 
million invest in the stock market (Massey, 2011). Some 
reasons for poor participation of people in the equity market 
are volatility, frequent frauds and financial illiteracy (Sankar 
and Maran, 2013). 

Volatility is intuitive and simple. Volatility is a measure of 
dispersion or variability around a central tendency. It 
measures the deviation between the present and average past 
price of an asset. Higher this deviation, higher is the 
volatility (Kothari, 2007). At a more basic level, volatility 
indicates the strength of belief behind a price move (Sandhu 
and Sandhu, 2012). Experts also believe that volatility 
measures financial vulnerability; therefore it plays an 
important role in ascertaining the risk/return tradeoff. This 
makes it an integral part of decisions related to asset 
allocation (Raju and Ghosh, 2004). Over the past decade, the 
Indian stock market has witnessed many vicissitudes, some 
of which do not support the country's growth mission 
(Khaparde and Bhute, 2014). The economic recession of 
developed countries, which started because of the sub-prime 
crisis, negatively affected the Indian stock market 
(Tachiwou, 2010). In the financial year 2008-09, Indian 
stock markets witnessed tremendous volatility. Sensex 
climbed by 43.6 percent in 2008-09 from 30.6 percent in the 
previous year. A similar trend was seen for other Indian 
indices also. The correlation between the Indian stock 
market and the stock market of other countries is also 
progressively increasing (Bennet et al., 2012; Raju and 
Ghosh, 2014). This phenomenon explains the increased 
volatility displayed by Indian stock markets since 2007 
(Thomas, 2014). Volatility and thus an inability to accurately 
predict return on equity is one of the major reasons that 
discourages the Indian investors from investing in the stock 
market (Sripriya and Shamugam, 2014). 

Further, stock market frauds have also played a major role in 
discouraging the investors from investing in the stock 
market. A stock market fraud occurs through unlawful and 
deceitful manipulation of stock trading (Doward, 2006). 
This can involve individual brokers, brokerage firms and 
investment or financial planners. The level of fraud can vary 
from misrepresentation of a stock to the stock advisor's 
intentional disregard for his customers' interests in order to 
serve his own financial agenda (Sankar and Maran, 2013). 
Damodaran (2009, para 4) explains: 
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India has seen some of the most high-profile scandals where 
investors have lost billions of rupees just because a few 
people in high places could not control their greed. So 
investors must be on guard and ask for more information 
before making any investment decision. 

Lastly, the poor level of financial literacy in India does not 
support its growth ambition (Dubey, 2014; Sandhu and 
Singh, 2016). Financial knowledge measures the 
understanding of calculations of return, inflation and prices, 
relationship between inflation and return, risk/return 
tradeoff, and the relation between diversification and risk 
reduction (Khaparde and Bhute, 2014). An important cause 
of low financial literacy in India is poor numeracy skills of 
people; attributed to the poor basic education (Agarwalla et 
al., 2012). Furthermore, gender, income, nature of 
employment, and place of work also affect financial literacy 
(Bothra and Jain, 2014). Financial illiteracy gives rise to 
herding and investors' switching from one stock to another, 
seeking returns by buying high and selling low (Wanyana, 
2011). If instead they decide to stick to an investment, they 
would be tracking that investment's performance and may be 
have a better chance of earning benchmark returns. Thus, an 
inability to understand the stock market and injudicious 
equity investments resulting in poor returns also impede 
overall stock market investment. 

From the above reviewed literature, we can conclude that the 
Indian investors are reluctant in investing in the stock 
market. This paper focuses on exploring the reasons for the 
same.

Research Methodology

Questionnaire Development

Based on the literature, a questionnaire consisting of 25 
statements exploring the reasons that keep the Indian 
investors away from the stock market was designed. Some of 
the statements included in the questionnaire were negatively 
worded to reduce respondent bias on account of affirmative 
response (Streiner and Norman, 1995) (for statements used 
in the questionnaire refer to annexure 1). The responses to 
these statements were anchored on a five point Likert scale 
with 1 indicating a 'strong agreement' and 5 indicating a 
'strong disagreement' with the statement. The questionnaire 
also contained questions on the profile of the respondents. 
The questionnaire was pretested for validity and clarity on 
respondents conveniently selected from the relevant 
population.

Data Collection and Cleaning

The study universe constituted people who do not invest in 
the stock market. The data for the study was predominantly 
collected from Chandigarh and NCR region in India. The 
sampling technique used was convenience sampling. In all 
300 questionnaires were distributed, however at the end of 
the survey, 269 questionnaires were returned. Missing value 
analysis was used to identify the number of usable 
questionnaires (Little and Rubin, 1987). Questionnaires 
with over 25 percent missing values were excluded at this 
stage (Graham et al., 1996). On the basis of this treatment, 
234 usable questionnaires were identified. The final analysis 
was conducted based on the responses included in these 
questionnaires (n=234). 

An attempt was also made to examine if non-response bias 
was a matter of concern in this study. Non-response bias 
refers to the difference in the responses of the respondents 
and non-respondents (Lambert and Harrington, 1990). Out 
of the 234 questionnaires, 187 were returned without 
sending a reminder to the respondents. The remaining 47 
questionnaires were returned after a reminder was sent. 15 
variables from the questionnaire were randomly subjected to 
t-test. Results indicate no significant difference in the 
responses received before and after a reminder was sent (at 5 
percent level of significance). Thus, the collected data are 
free from non-response bias.  

Tools used for Data Analysis

Factor analysis was employed to analyze the views of the 
respondents. The extraction method used was Principal 
Component Analysis and the rotation method used was 
Varimax with Kaiser Normalization (Kothari, 2007; 
Malhotra, 2007). The entire analysis was attempted with the 
help of SPSS 20.

Limitations of the Study

Like every other study, this study too suffers from some 
limitations. First, the study suffers from a regional bias since 
most of the data were collected from the city of Chandigarh 
and the NCR region. This may impact the generalizability of 
results. Second, there might be a chance of inadvertent errors 
during sampling and data collection. Third, the sample may 
not represent the population accurately as it is a very small 
sample. Lastly, there is a possibility that the respondents may 
have given incorrect responses due to misunderstanding or 
lack of interest. 
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Respondent Profile

Table 1 shows the profile of respondents. Descriptive 
statistics were used to examine the data. The three 
demographic variables used were gender, age and annual 
income. Out of 234 respondents, 49.14 percent were male 
and the other 50.85 percent were female. The percentage of 
respondents (both male and female) in the age groups of less 

than 20 years, between 20 and 30 years, 30 and 40 years, 40 
and 50 years, 50 and 60 years and over 60 years was 6.41, 
46.58, 11.11, 11.53, 16.66 and 7.69 percent respectively. 
Lastly, the percentage of respondents with an annual income 
of less than INR 5 lakhs was 27.30 percent, between INR 5 
and 8 lakhs was again 27.30 percent, between INR 8 and 12 
lakhs was 29.91 percent and over INR 12 lakhs was 15.38 
percent.

Table 1: Profile of the Respondents

Variable Categories of Variable  Frequency  Percentage  

Gender Male 115  49.14  

Female 119  50.85  

Age (in years) Less than 20 years 15  6.41  
20- 30 years 109  46.58  
30- 40 years 26  11.11  
40- 50 years 27  11.53  
50- 60 years 39  16.66  
60 and above 18  7.69  

Annual Income (in INR) Below 5 lakhs 64  27.30  
5 - 8 lakhs 64  27.30  

8 - 12 lakhs 70  29.91  
Above 12 lakhs 36  15.38  

 

Data Analysis 

Reliability of the Data

Before analyzing the data, its reliability was verified with 
the help of Cronbach's coefficient alpha. Its value worked 
out to .802 (refer to table 2), clearly establishing the 
reliability of the constructs (Klassen, 2003).

Source: Authors' study

Table 2: Reliability of the Data

Cronbach’s 
Alpha 

Number of Items

.802 25  
Source: Authors' study

Factor Analysis

After establishing the reliability of the data, factor analysis was 
used to analyze the perceptions of the respondents. The factors, 
which were retained, had an eigen value exceeding 1.0. Further 
only the items, which loaded clearly on one factor with loadings of 
0.5 or greater (23 out of the original 25 items, for statements 
included in the questionnaire refer to annexure 1), were retained 
(Malhotra, 2007). Kaiser-Meyer-Olkin measure of sampling 
adequacy was .792. The results of the Bartlett's test of sphericity 

2 were significant ( = 2064.827, df = 300, p = 0.000) (Dziuban and 
Shirkey, 1974). The seven-factor solution that emerged had a total 
variance of 62.101 percent. The results of factor analysis are shown 
in tables 3 and 4.

Table 3:  KMO and Bartlett's Test

Kaiser-Meyer-Olkin measure of sampling adequacy .792  
Bartlett's test of sphericity Approx. Chi-Square  2064.827  

df  300  
Sig.  .000  

Source: Authors' study
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Table 4:Factor Analysis

Factor Number and 
Name

 Eigen Value
 Cumulative 

Variance (%)  

         
Scale Items

 
Factor loadings

 

Factor I 
Myths regarding 
suitability of stock    
market instruments  
 

6.658 17.337 Invest in stock market only if 
you have surplus funds  
 
Share markets are suitable for 
speculators 
 Stock market is good for 
brokers and rich people 
 
Regulatory mechanism 
surrounding the stock market is 
not sound 
 There is too much competition 
in the stock market 

.747 
 
 
 

.710 
 
 

.643 
 
 

.618 
 
 
 

.501 
 
 

 
Factor II 
Volatility  

2.147 26.125 Stock market returns are highly 
volatile 
 Stock values fluctuate a lot  
 
High volatility increases risk 
and decreases returns

 
 Stock market is very 
unpredictable

 

.727 
 
 .656 
 
 
.610

 
 
 .540

 
Factor III

 Poor understanding
 

1.669
 

34.675
 

Stock market is meant for 
making a quick buck 

 
 It is not always good to have a 
diversified portfolio

 
 Equity is safer than debt 

 
 It is sound to invest in a stock if 
everybody around is also 
investing in it

 

.676
 

 
 .663

 
  
 .623

 

 .610
 

  Factor IV
 Multiple

 incomprehensible risks
 

1.580
 

42.643
 

Regional and economic factors 
such as tax rates, interest rate 
policy etc. effect the directional 
change of the market

 
 Making money in equities is not 
easy, it requires a lot of 
patience, discipline, research 
and understanding

 
 

.783
 

 
 
 
 
 .752

 
 
 
 Unknown risks are associated 

 with stock market .668
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losses when investing in the 
stock market

 
  

.656
 

 
 Factor VI

 Fraudulent practices

 

1.068

 

56.495

 

Indian brokers are not very 
trustworthy and they lack good 
financial knowledge

 
 
Stock market has a high rate of 
frauds

 
 

.677

 
 
 
 
 .636

 
 Factor VII

 Psychological fears

 

1.033

 

62.101

 

Greed and fear run the stock 
market 

 
 Complete knowledge is 
imperative before investment in 

stock market

 

.657

 
 
 .549

 

  
  Factor V 1.371 50.285 Investment in stock market may .710

    Uncertainty of return or may not give high return
   

 
 
 
 
 

 Investing in stock market is like 
gambling

 

 
 .666

 
   
 

There is always a fear of big 
 

Source: Authors' study

Factor I: Myths regarding suitability of stock market 
instruments

This is the most important factor that has emerged from the 
analysis. This factor has an eigen value of 6.658, and has five 
variables loaded on it.

This factor establishes certain myths that investors have 
about the suitability of stock market instruments. They 
believe that stock markets are suitable for speculators, 
brokers or rich people with excess funds. This factor also 
points out the investors' lack of trust in the regulatory 
mechanism surrounding Indian stock markets.

Factor II:  Volatility

A major reason impeding stock market investments is the 
volatility associated with this market. Respondents have 
expressed a grave concern regarding the same. 

Factor III: Poor understanding

A poor understanding of the stock market is yet another 
reason that discourages investors from investing in this 
market. This poor understanding is a consequence of poor 
awareness, which, in turn is a direct result of financial 
illiteracy. Thus, this factor also sheds light on the financial 

illiteracy of the Indian investors that keeps them away from 
the stock market. 

Factor IV: Multiple incomprehensible risks

This factor highlights yet another reason that discourages the 
Indian investors from stock market investments. The 
investors believe that the stock market is very risky. Also, 
they do not completely understand the risks associated with 
this market. This factor therefore, may be an extension of the 
previous factor that emphasizes the financial illiteracy of the 
Indian investors.

In particular, the respondents are apprehensive about policy 
changes influencing the stock market, changes in economic 
conditions that impact stock market activity, personal 
discipline required to operate effectively in this market and 
other risks difficult to understand and anticipate. 

Factor V: Uncertain returns

Most of the respondents fear that the extent of return that 
may be earned from the stock market is uncertain. This 
unpredictability discourages the investor from investing in 
the stock market. Respondents further believe that investing 
in the stock market is like gambling, wherein there is always 
a possibility of massive losses.
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Factor VI: Fraudulent practices

There have been many big stock market scams in the recent 
past lending incredibility to this market. These fraudulent 
practices have reduced the faith of the investors in this 
market as well as in the brokers who operate in this market. 
In particular, the respondents are apprehensive about the 
reliability and financial expertise of the stockbrokers.  

Factor VII: Psychological fears

That last factor highlights some psychosocial concerns 
among the respondents that impede stock market 
investment. The respondents believe that greed and fear run 

the stock market. The respondents also have an 
understanding that they must have complete knowledge 
about the market before they can gainfully invest in it.

Conclusion 

To conclude it can be said that this study establishes seven 
perceptual factors that impede stock market investment. 
These factors are myths regarding suitability of stock market 
instruments, volatility, poor understanding, multiple 
incomprehensible risks, uncertain returns, fraudulent 
practices, and psychological fears. Figure 1 sums up the 
results of this study.

Figure 1: Proposed Model: Perceptual Factors Impeding Stock Market Investment

Source: Authors' study 

Discussion

An examination of the results of the study indicates that 
when it comes to investment in the stock market, the 
investors lack enthusiasm. Their lack of enthusiasm stems 
from numerous myths prevalent among them. These myths 
manifest themselves in the form of a misunderstanding 
regarding suitability of stock market instruments, poor 
understanding of the market, multiple incomprehensible 
risks, uncertain returns and fraudulent practices. The 
investors are also concerned about the volatility in this 
market.

The study also establishes a low level of financial literacy 
among the respondents leading to a poor understanding of 
the way the stock market functions. There are unnecessary 
psychological fears and misunderstandings among the 
investors leading to extreme apprehensions related to the 

authenticity of stock market instruments and the credibility 
of the people associated with this market.

To overcome these challenges and encourage investors to 
invest in the stock market, enhancing the level of financial 
literacy is recommended. It is suggested that basic financial 
knowledge be imparted to investors and prospective 
investors. Awareness campaigns may be run on television, 
radio and newspapers. Further, measures should also be 
taken to increase the awareness regarding the numerous 
policies instituted by SEBI to safeguard the stock market 
investors. Knowledge of these policies shall make the 
investors feel safe and thereby encourage them to invest in 
the stock market.

There is thus a need to educate the Indian investors so that 
they may understand and invest in the stock market in the 
right spirit. 
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1. Unknown risks are associated with stock market
2. Stock market is meant for making a quick buck
3.

 

Stock market is very unpredictable

 

4.

 

Investing in stock market is like gambling

 

5.

 

There is always a fear of big losses when

 

investing in the stock market

 

6.

 

Stock

 

values fluctuate

 

a lot

 

7.

 

Stock market

 

returns are highly volatile

 

8.

 

High volatility increases risk and decreases returns

 

9.

 

Investment in stock market may or may not give high return

 

10.

 

Regional

 

and economic factors such as tax rates, interest rate policy

 

etc.

 

affect

 

the 
directional change of the market 

 

11.

 

Making money in equities is not easy, it requires a lot of patience, discipline,

 

research and understanding

 

12.

 

It is sound to invest in a stock if everybody around is also investing in it

 

13.

 

Greed and fear run

 

the stock market

 

14.

 

Invest in stock market only if you have surplus funds

 

15.
 

It is not always good to have a diversified portfolio
 

16.
 

It is a burden to monitor and manage a portfolio in stock market in your busy 
professional life.

 

17.
 

Equity is safer than debt
 

18. Complete knowledge is imperative before investment in stock market   

19. Little knowledge is better than no knowledge when it comes to stock market  
20. Stock market has a high rate of frauds  
21. Regulatory mechanism surrounding the stock market is not sound  
22. Indian brokers are not very trustworthy and they lack good financial knowledge  
23. There is too much competition in the stock market  
24.

 
Stock market is good for brokers and rich people

 25.
 

Share markets are suitable for speculators
 

Annexure 1: Statements Included in the Questionnaire

Source: Authors' study 

*******
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The study focuses on the flow of industrial credit to different states of the country. The main issues are determining 

the disparity level across states and identifying those infrastructural factors that play an important role in attracting 

industrial bank credit. For the purpose, data is collected for 26 states in the country over a period of eleven years from 

2004-05 till 2014-15. Two models are employed with industrial credit to a state and industrial credit normalized for 

the area of the state.  The explanatory variables include road infrastructure, power infrastructure, rail connectivity 

apart from the level of industrial development in the states. The panel data analysis shows that as per the first model, 

road and power infrastructure play an important role. For the second model, the effect of power infrastructure and 

importance of industry in a state play a significant role in determining credit flow to states. The importance of 

infrastructural factors in credit flow is evident from the study. 

Keywords: Industrial credit, Infrastructural factors, State level analysis, Levin-Lin-Chiu test, Panel data

t is no doubt in mentioning that the term “knowledge-
based economy” is relevant in the present century which Iis a result of recognizing knowledge and technology as a 

facilitator of economic growth. However, it is also pertinent 
to mention that industry has not lost its shine and it continues 
to draw the interest of policy-makers. Over decades 
governments of countries have concentrated on industrial 
policy and devised ways to ensure that there is adequate flow 
of industrial credit to support industrialization. In India, 
industrial policy has been on the agenda for many decades 
now which aims towards rapid development of the industry 
which is vital for economic growth. Industrialization in an 
economy is important for improving the pace of economic 
growth, increasing national income, ensuring economic 
stability, creating employment, supporting growth of related 
sectors and creating an environment of increased savings and 
investment.    

In the context of India, a look at the National statistics shows 
that the contribution of the industry sector to the national 
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GDP is just over 25% with an increase from 27.93% in 
2004-05 to 28.23% in 2010-11 after which it showed a slight 
decline to 27.03% by 2012-13 (as per latest data available 
from NITI Aayog). Though the contribution does not reveal 
a major movement as per RBI data (table 1), the year-on-
year growth rate of the industry shows that there is an overall 
decline from its peak during the period 2006-07. This is a 

matter of worry since after the financial crisis of 2008, the 
growth has been at a dismally low level during 2011-12 and 
2012-13, after which it reveals a slight improvement, though 
the trend shows that it will take time for the ultimate 
momentum to be gained. It is evident that the demand for 
credit from the industrial sector showed a major dip since 
2011 during which the pain on the economy was at its peak.   

Table 1: Industry growth in India

Year

 
Industry -

 

Share to 
Total GDP (%)

 y-o-y industry growth 
rate (%)

 

2004-05
 

27.93
 

9.81
 

2005-06
 

27.99
 

9.72
 

2006-07 28.65  12.17  

2007-08 28.74  9.67  
2008-09 28.13  4.44  
2009-10

 
28.27

 
9.16

 
2010-11

 
28.23

 
9.16

 2011-12

 

27.51

 

3.49

 2012-13

 

27.03

 

3.12

 2013-14

 

INA

 

6.60

 
2014-15

 

INA

 

8.40

 
Source: NITI Aayog latest database (accessed on 30.11. 2017)

INA means information not available.

Table 2: Region-wise break up of industrial credit 
Northern 
Region

 North-Eastern 
Region

 Eastern 
Region

 Central 
Region

 Western 
Region

 Southern 
Region

 

2005
 

23.36
 

0.90
 

9.22
 

6.22
 

35.71
 

24.59
 

2006 22.71 0.87 8.69  5.63  37.78  24.32  

2007 21.43 0.66 8.64  5.82  38.68  24.76  

2008 22.79 0.50 8.57  5.93  38.09  24.10  
2009 24.84 0.41 7.37  5.56  37.69  24.14  
2010 24.18 0.41 8.09  5.83  37.40  24.10  
2011
 

25.05
 

0.38
 

7.70
 

6.04
 

35.72
 

25.10
 

2012
 

26.69
 

0.38
 

7.92
 

5.94
 

34.84
 

24.21
 

2013
 

27.11
 

0.41
 

8.00
 

6.29
 

34.96
 

23.23
 2014

 
27.86

 
0.34

 
7.77

 
5.82

 
35.52

 
22.70

 2015

 

29.40

 

1.23

 

8.44

 

6.49

 

37.74

 

24.28

 
Source: Computed by the researchers

The table (No. 2) presents data relating to the share of 
different regions in the total industrial credit disbursement 
by the scheduled commercial banks. As clear from the data, 

the northern, western and southern regions of the country 
together enjoy more than 80% of the total credit which points 
to an imbalance in the pattern. 
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If we look at the scenario across different regions of the 
country from table no. 3, it is seen that the growth in credit 
have varied in different years. During the early half of the 
study period, the growth rates have been more in the 
northern, central, western and southern regions.  However, 
in the latter half, the growth rate has been higher for the 
northern, eastern and central regions. One noticeable trend 

is the growing disbursement to the north-east of the country 
as evident from the growth rates since 2010 with a sudden 
increase by 269% during 2014-15. The other important point 
is the declining growth rate in the country during the post-
financial crisis period that matches with the decline in 
demand for credit from the industry due to a slowdown in the 
overall economy and less demand from the market.  

Year NR NER ER CR WR SR All India

2006

 

23.18

 

22.50

 

19.42

 

14.75

 

34.02

 

25.30

 

26.70

 

2007

 

23.64

 

0.00

 

30.28

 

35.42

 

34.17

 

33.41

 

31.03

 

2008

 
33.08

 
-6.12

 
24.18

 
27.55

 
23.24

 
21.83

 
25.15

 

2009
 

33.18
 

0.00
 

5.03
 

14.52
 

20.87
 

22.34
 

22.18
 

2010
 

16.29
 

21.74
 

31.10
 

25.20
 

18.55
 

19.28
 

19.46
 

2011
 

23.25
 

8.93
 

13.23
 

23.29
 

13.63
 

23.88
 

18.96
 

2012
 

28.32
 

21.31
 

24.01
 

18.48
 

17.49
 

16.21
 

20.46
 

2013
 

21.15
 

29.73
 

20.40
 

26.17
 

19.67
 

14.40
 

19.26
 

2014
 

16.10
 

-8.33
 

9.66
 

4.53
 

14.76
 

10.41
 

12.96
 

2015 6.32 269.32 9.50 12.42  7.07  7.76  0.76  

Source: Computed by the researchers  

 

Table 3: Growth rate in industrial credit across regions

Literature review

In order to identify a research gap and identify the scope of 
any study, review of earlier studies plays a vital role. It is 
seen that all across the globe, researchers have looked upon 
the issue of regional imbalance and in some cases identified 
the factors responsible for it. In a few cases, the stress is on 
inequality and its effects on growth. Some of the relevant 
ones are mentioned below which are arranged in 
chronological order.

Alesina and Rodrick (1994) in their study showed the 
negative impact of inequality on economic growth which 
was supported by Persson & Tabellini (1994) which was 
subsequently supported by Tadaro (2000). Rodriguez 
(1998) study shows the capability in banks to bring about 
disparity in development by bringing about disparity in 
regional distribution of loans. Ahluwalia (2002) in the 
research looks at how private inflows impact variation in the 
growth level in states. The study shows that the divergence is 
wider during the period prior to 1993-94. Singh et al. (2002) 
look at the problem of regional inequality since 1991 and see 
a huge disparity based on the Gini coefficient values 

calculated on per capita consumption expenditure. Mahanta 
(2003) makes an in-depth study on the agricultural 
imbalance for the period 1991 to 1999 and identifies the 
cause of disparity in regional development which is partly 
due to input variations and also because of spatial and 
temporal effects. In one study Pal & Ghosh (2007) consider 
the National Human Development Report that is prepared 
for the period 1994 to 2000 and mention the wide disparity as 
is evident from the document. There has been an increase in 
rural inequality for seven states, urban inequality for fifteen 
states and both forms of inequality for five states. Quddus 
(2007) looks at the regional variation among twelve agro-
ecological zones in Bangladesh for the period 2006-2008 by 
preparing a composite index using principal component 
analysis. The study suggests the need for equitable and 
efficient allocation of resources in order to develop a 
sustainable national development. Peng et al. (2008) use 
panel data for 1986-2004 to study the extent of regional 
disparity in China. The investigation reveals that the 
financial disparities do exist both in the long-run and short-
run. It concludes that this regional imbalance is a matter of 
worry for policymakers since it distracts national 
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cohesiveness and stability. Kumar et al. (2010) in their study 
point to the increasing trend in flow of agricultural credit. 
They also recognize that the key factors that affect such 
advances to households include educational level, caste, 
gender, occupation and farm size. Acharya (2011) makes an 
interesting study on sixteen states of India to determine the 
effect of infrastructural development in a state and the 
economic growth therein. The position of infrastructure is 
measured using an index whose relationship is measured 
with per capital net state domestic product and poverty level. 
The correlation shows a positive and negative relationship in 
the two cases respectively. Capello (2011) attempts  a study 
from a different angle. The focus is on understanding the 
factors that give rise to economic advantages (or 
disadvantages) for 'space'. It mentions that high level of 
production factors and spatial proximity are reasons that 
bring in advantages to regions. Moreover, it highlights the 
various theories that look at the demand side and the supply 
side factors for generating advantages. Galeano (2012) in 
the study of Brazil for 2000 identifies an uneven distribution 
among regions with southern and south-eastern regions 
having a greater effect on the GDP growth. It recognizes the 
importance of credit flow in spurring economic growth. The 
author measures the disparity level using entropy index and 
not the traditional Herfindahl-Hirschman index. Roy (2012) 
makes a study on Indian states with a focus on disparity in 
terms of per capita income and human development index 
(HDI). The analysis shows a wider gap in per capita income 
in the rural areas than the urban. However, in respect of HDI, 
the gap shows a slow decline. Rajalakshmi (2013) makes a 
theoretical analysis about the different types of disparity 
which can be grouped into global, inter-state, intra-state and 
regional disparity. Similarly, she introduces the concepts of 
economic disparity which has various categories like wealth 
disparity, educational disparity to credit disparity. 
Chaudhary and Ahalawat (2014) look into the flow of 
banking advances to the SME sector of the country for the 
period 2006 to 2010. The study analyses the trend during the 
five-year study and identifies the problems that the sector is 
facing. Chowdhury (2014) focuses on the regional disparity 
in India for the period 1980-81 to 2009-10. The paper 
mentions the negative effect of regional imbalance on the 
growth of the economy.  Salve and Biradar (2014) make an 
analysis of the agricultural credit flow in India which again 
points to the wide inequality and biased towards farmers 
having large land holdings. Parveen (2016) in the 

comparative study on fourteen states of India (categorized 
into forward and backward states) finds a wide disparity 
among the considered states. 

From the above discussion, it is interesting to note that 
various studies have been made on the aspect of imbalance 
across countries in Asia and others that have looked into the 
areas of regional imbalance, sectoral imbalance or even 
imbalance with respect to credit disbursement. So far, the 
researchers did not come across any such studies that 
focused on 'infrastructure' as a key input in attracting 
industrial credit.  Hence, the present intends to plug in this 
gap and therefore forms the focus of this study.  

Objective of the study

The study has dual objectives –

(a) To determine the level of disparity across states in 
respect of industrial credit and

(b) To identify the significant factors that affect flow of 
industrial credit to states. 

Research design

The research focuses on the area of disbursement of 
industrial credit by the Scheduled Commercial Banks in the 
country. The investigation is based on secondary collected 
from the Reserve Bank of India for the years 2004-05 to 
2014-15. Since the aim is to identify the relevance of various 
infrastructural factors on the credit flow to the states, the 
explanatory variables considered represent various 
infrastructural parameters which include road connectivity 
(ROAD_CONN), railway connectivity (RAIL_LENGTH) 
and power infrastructure (POWER_INFRA). Furthermore, 
the fourth variable that is taken is a proxy for the relative 
importance of the industrial sector on the state gross 
domestic product (STIND_GDP).

The independent variables considered include:

i. Road connectivity which represents the extent of 
highways that is there in the state. It is represented 
by ROAD_CONN and is measured in kilometers.

ii. Railway connectivity that represents the position of 
the state in respect of coverage by railways and is 
represented by RAIL_LENGTH.

iii. P ow e r  i n f r a s t r u c t u r e  r e p r e s e n t e d  b y  
POWER_INFRA and is measured in power per 
capita.
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iv. The contribution of industry in the state which is 
represented by STIND_GDP and is measured by 
the percentage of contribution of the industry 
sector in the total gross domestic product of the 
state.  

The analysis is based on a panel of data since it helps to 
capture the effects over time as well as across cross-
sectional units. For this study, the coverage is made across 
twenty-six states over a period of eleven years, thereby 
resulting in two hundred eighty six data points. Before, 

moving to the panel regression directly, the test for stationary 
of data is checked using the Levin-Lin-Chu unit root method.

 Analysis and findings

Nature of the data

In any research, it is important to know the basic 
characteristics of the data that the researcher is dealing with. 
This knowledge can be useful for making interpretation of 
results. The descriptive statistics for the different variables is 
given table 4. 

Table  4 : Descriptive statistics of the variables
 

Statistic INDCR 
INDCR_ 

PERC 
ROAD_ 
CONN

  
POWER_  

INFRA  
RAIL_  

LENGTH
  

STIND_  
GDP

  

Mean 475.07 3.22 2708.88 710.65  2450.33  3.85  
Median 99.50 0.95 2184.00 596.75  2105.35  3.03  
Std dev. 999.79 5.90 1810.96 505.96  2337.27  3.81  
Kurtosis

 
25.05

 
12.51

 
-0.34

 
1.29

 
-0.14

 
2.26

 
Skewness

 
4.51

 
3.43

 
0.64

 
1.13

 
0.78

 
1.46

 
Minimum

 
0.00

 
0.00

 
269.00

 
78.00

 
1.00

 
0.09

 
Maximum

 
7846.00

 
31.03

 
7986.00

 
2697.40

 
8920.00

 
17.05

 

    

Source: Computed by the researchers

The above table shows that there is a wide difference among the 

states in terms of the level of infrastructural development and 

contribution of industry to the GDP.  From the value of standard 

deviation for the different variables, it is seen that the variability is 

very wide for industrial credit (nominal value), road and railway 

infrastructure and also for the power position in the states. 

4.1 Testing for stationary characteristics

For the purpose of this study, four explanatory variables are 

considered. Prior to the application of the panel data analysis, the 

researchers perform unit root on each of these variables to check for 

the stationary characteristics by applying the Levin-Lin-Chiu test. 

This is required to ensure the robustness of the results. The 

hypothesis of the test is:

H : The data is non-stationary.0

H : The data is stationary.1

The result of stationary test is given in table 5. 

 Variable

 
t-statistic

 POWER_INFRA

 

-7.656*

 RAIL_LENGTH

 

-7.862*

 STIND_GDP

 

-7.591*

 ROAD_CONN

 

10.412

 

                        

 

Source: Computed by the  researchers

 

                         

* significant at 1% level.

Table 5: Levin-Lin-Chu Unit root test for stationary 
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It is observed from the above table that of the four 
independent variables, the stationary property holds true for 
three of the variables as the null hypothesis is rejected at 1% 
level. The fourth variable, ROAD_CONN is non-stationary. 
But, in order to generate the stationary characteristic to the 
variable at a particular lag period, the researchers applied all 
possible ways like considering lags (upto three periods) and 
logarithmic transformation along with lags. But, 
surprisingly, the stationary property is not restored. But, 
since road connectivity is a very important aspect in 
infrastructure, this variable has not been ignored and the 
regression is run considering all the four variables as 
explanatory variables. 

Panel Data Models for analysis 

The empirical study considers a panel data which contains 
both time series element for which 't' is used and cross-
sectional unit for which 'i' is used. For the analysis, two 
models are considered:

In model 1, industrial credit is used as the dependent 
variable, whereas in model 2, the standardized industrial 
credit is considered. 

The models that are tested are as follows:

Model 1: Industrial credit as the dependent variable

INDCR  = α + β . ROAD_CONN  +β . RAIL_LENGTH  it 1  it 2  it

+β POWER_INFRA +β . STIND_GDP  +ϵ , where 3 it 4  it it

INDCR  denotes industrial credit flow in billion rupees. it

Model 2: Percentage flow of industrial credit to a state as the 
dependent variable  

STDINDCR  = α  + β .  ROAD_CONN  +β .  i t 1  i t 2

RAIL_LENGTH  +β POWER_INFRA +β . STIND_GDP it 3 it 4  

 +ϵ , where STDINDCR  denotes industrial credit flow it it it

standardized by the area of the state is used. 

In panel data analysis, before finalizing the model, the 
following approach is taken:

(a) Apply the Restricted F-test to choose between 
Pooled OLS regression and Fixed effect (FE) 
model. If the null hypothesis gets rejected at 5% 
level, the decision is in favour of the FE model. 

(b) Then, draw a comparison between Pooled OLS and 
Random effect (RE) model using the Breusch 
Pagan test. If the null hypothesis gets rejected at 5% 
level, the decision is in favour of the RE model. 

© Finally, to decide, the Hausman test is applied. If 
the null hypothesis gets rejected at the same 
alpha level, then FE model is applied, else the RE 
model. 

Panel data analysis for testing Model 1 

This section of the study presents the results of the panel data 
analysis considering industrial credit as the dependent 
variable. The analysis shows that in both the Restricted-F 
test and Breusch Pagan tests, the null hypothesis gets 
rejected at 1% level. The details are given below:

Restricted F-test: The F-statistic is 11.014 with a p-value of 
0.000 and a residual variance of 207278. Similarly, in the 
Breusch Pagan test, the LM-value is 110.713 with a p-value 
of 0.000. Thus, the Hausman test is applied to finalise 
between the fixed effect model and random effect model. 
The test result shows that the chi-square statistic is 61.340 
with a probability value of 0.000. Hence, the null hypothesis 
is rejected at 1% level, thereby supporting the application of 
the FE model. 

The result of the FE model using the Robust Heteroskedasticity and 

Autocorrelation Corrected (HAC) standard error method is given in 

table 6. 

 
 Coefficient  Std. Error  t-ratio  

Const -34.5224 1097.17  -0.0315  

ROAD_CONN 0.372947 0.159784  2.3341**  

POWER_INFRA 1.02514 0.44821  2.2872**  

RAIL_LENGTH 0.00648796 0.0355971  0.1823  

STIND_GDP -323.722 357.379  -0.9058   

Table 6: Result of the Fixed Effect Model considering industrial credit as the independent variable 
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Mean dependent var 475.0734 S.D. dependent var  999.7902 

Sum squared resid 53063062 S.E. of regression  455.2775 

R-squared 0.813736 Adjusted R-squared  0.792635 

F(29, 256) 38.56520 P-value (F)  6.07e-77 

Log-likelihood -2140.549 Akaike criterion  4341.099 

Schwarz criterion 4450.779 Hannan-Quinn  4385.062 

Rho 0.881946 Durbin-Watson  0.169240 

                

                  

                  

Source: Calculated by the researchers
                  Dependent variable: IND_CREDIT 
                  ** significant at 5%

The value of F-statistic is 38.565 with a probability value of 
close to zero that points to the fitness of the fixed effect 
model which is selected for analysis. The value of R-square 
shows that the independent variables together can explain up 
to 81.37% of variation in the industrial credit disbursed to 
different states of the country.  

With regard to the effect of independent variables on 
industrial credit, it is observed that the effect of road 
connectivity and power infrastructure is significantly 
positive at 5% level. In other words, the panel regression 
shows that states that have better road connectivity with 
more length of highways and better electricity generation 
and distribution network attract more industrial credit.  The 
other variables taken into consideration do not have a 
significant impact on the flow of credit to states.

Panel data analysis for testing Model 2 

This section of the study presents the results of the panel 
data analysis considering industrial credit per unit area of 
the state which is the normalized version of the earlier 
variable. This variable is deliberately taken into account to 
check whether the result obtained under model 1 is robust. 
Moreover, it is very logical to consider this as a dependent 

variable. In common belief, it might not happen that a state 
which is large will attract a lot of credit which can be due to 
difficult terrain, less advantage of coastal belts etc and the 
reverse might also be true. That is, a small-sized state might 
be having many industries because of natural resources, 
plain terrain, position in the map etc. thus, we proceed with 
this variable.

The approach which is taken matches the previous one. As 
the null hypothesis in the Restricted-F and Breusch Pagan 
tests are rejected, the Hausman test is applied. The details 
show that in the Restricted F-test, the test statistic is 12.034 
with a p-value of zero and a residual variance of 438.41. 
Similarly, in the Breusch Pagan test, the LM-value is 92.41 
with a p-value of zero. As in both cases, the null hypothesis is 
rejected, Hausman test is applied. The result shows that the 
chi-square statistic is 83.526 with a p-value of zero. Hence, 
the null hypothesis is rejected at 1% level, thereby 
supporting the application of the FE model. 

The result of the FE model using the Robust 
Heteroskedasticity and Autocorrelation Corrected (HAC) 
standard error method is given in table 7. 

Table 7: Result of the Fixed Effect Model considering standardized 
industrial credit as the independent variable 

 Coefficient Std. Error  t-ratio  

Const -0.189777 2.73818  -0.0693  

ROAD_CONN -0.00877796 0.00143758  -6.1061***  
POWER_INFRA 0.0332477 0.00239429  13.8862***  
RAIL_LENGTH -0.00218717 0.000565872  -3.8651***  
STIND_GDP 10.2873 1.31704  7.8110***  
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The study assesses the level of Financial Literacy of residents of Puducherry and investigates the impact of 

demographic characteristics on their Financial Literacy. A total of 637 residents residing in seven different blocks of 

Puducherry constituted the sample of the study. Multinomial regression model was used to see the impact of 

demographic variables on the levels of Financial Literacy. The results indicated that the level of Financial Literacy 

was affected by factors including gender, marital status, work status, level of education and number of financial 

dependents in a family. These statistically significant results suggested that male respondents who are married and 

have 3 financial dependents having self employment or salaried job living in rural areas tend to have high level of 

financial literacy.  

inancial Literacy makes a person to know and 
understand the forms, functions and use of money Fand financial services. In today's world Financial 

Literacy is important for the one who wishes to select the best 
way to carry on our payments and to live financially 
comfortable. The literature on Financial Literacy shows that 
there is a minimal level of understanding of basic principles 
of finance and products by consumers (Lusardi and Mitchell, 
2011b, Atkinson and Messy, 2012) and this status is adequate 
for making sound financial decisions. It is also seen in 
literature and also through observation that financially 
illiterate households are not able to make sound financial 
decisions like securities for savings and investment, 
involvement in stock market, dealing with loan products and 
so on. Mostly they depend upon neighbours, relatives, 
friends and rarely professional advisors due to the cost. Poor 
level of Financial Literacy does not imply that households 
are bound to make poor financial decisions but due to these 
getting advices from experts may be biased when advisors 
are acting as sellers of financial products, and sometimes the 
advice may be detrimental. Another problem expected is that 
people may not seek advice at all. For example, Bhattacharya 
et al. (2012) had observed that even unbiased and free advice 
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is not demanded and the supply of fair advice is not 
sufficient to improve on investors' allocations. 

This is an era of globalization and India is marching ahead 
towards its progress in all sectors. Industrially and 
technologically India has developed to a greater extent. 
Though the country has gone to greater heights; the products 
of the development are not distributed equally among the 
various sections of the society. The fruits of growth in 
various sectors have not reached everyone. One of the 
reasons for this is social exclusion, which exists in various 
forms. One among those is financial exclusion. According 
to National Sample Survey Organization (NSSO) data, 
nearly 51% of the farmer families in India are excluded from 
both formal and informal sources of finance. Low literacy 
levels and lack of access to reliable financial services often 
lead to limited financial awareness; low Financial Literacy 
remains to be a significant policy concern because low 
levels of Financial Literacy are associated with and often 
cause adverse financial outcomes (Xu & Zia, 2012). For 
these groups, having limited access to financial institutions 
and limited knowledge about financial services and 
products may further push them into a perpetual cycle of 
indebtedness and financial ruin. Therefore an attempt is 
made to study the influence of the demographic factors on 
the level of Financial Literacy and the demographic factors 
affecting these levels. The aim of this paper is to assess the 
level of Financial Literacy of the residents of Puducherry 
and the various demographic factors affecting these levels as 
we live in a complex environment and these people are 
expected to adapt to these changing complex environment. 

Literature Review:

Financial Literacy is basically the knowledge and 
understanding of financial matters. It is mainly used in 
connection with personal financial activities. Financial 
Literacy is a combination of awareness, knowledge, skills, 
attitude and behaviour necessary to make sound financial 
decisions and achieve individual financial wellbeing. 
Financial Literacy could therefore be defined as: an 
individual's ability to obtain, understand and evaluate the 
relevant information necessary to make decisions with an 
awareness of the likely financial consequences” (Mason and 
Wilson, 2000). Financial Literacy has become an essential 
life skill now-a-days as individuals are becoming 
increasingly responsible at an earlier age for financial risks 
affecting their future. Financial Literacy refers to the 
knowledge and skills needed to make sound financial 

decisions. Financial skills involve the set of skills that allow 
people to manage money wisely i.e., the numeracy skills and 
skills to read and write. “Individuals with lower literacy 
levels are less likely to use the computer for task oriented 
purpose that could include electronic banking and the use of 
on-line government Service” (Clermont et al, 2005). 

investigated the financial knowledge of college men and 
women in order to identify sex differences in financial 
knowledge. 

concluded that students did not have sufficient 
knowledge and skills about managing their financial affairs 
and suggested to introduce financial education at large. 

Lusardi, A., & Mitchell, O. S. (2008) analyzed 
the planning and financial literacy of women and revealed 
that the women who were less financially literate were also 
less likely to plan for retirement and be successful planners. 
Hassan Al-Tamimi, H. A., & Anood Bin Kalli, A. (2009) 
assessed the financial literacy and investment decisions of 
investors and showed females had lower levels of financial 
literacy than males.  in the article 
Measuring Financial Literacy examined and summarized 
the broad meaning of financial literacy and about 
measurement of Financial Literacy. 

 studied the Indian's behaviour about investment 
preferences and found that people are aware of the 
investment options available to them, insurance, public 
provident fund, savings, deposits, etc. Sreekala.E (2012) 
assessed the level of Financial Literacy among the villagers 
of TN Palayam in Puducherry to understand the trend of 
Financial Literacy and its relation with educational status 
and found that the Financial Literacy was better for those 
with more education. 

Ludlum, M., Tilker, K., Ritter, D., Cowart, T., Weichu, X.U. 
& Smith, C.B. (2012) examined the financial literacy of 
students and the usage of credit cards across several 
universities and showed no effect of gender on financial 
literacy in the usage of credit card. Hassan Al-Tamimi, H. A., 
& Anood Bin Kalli, A. (2009) assessed the financial literacy 
and showed females had lower levels of financial literacy 
than males. Also it revealed that financial literacy had 
significant effects on the factors influencing investment 

Goldsmith, R. E., Goldsmith, E. B., & Heaney, J. G. (1997) 

Jariah, M., Husniyah, A. R., Laily, P., & Britt, S. 
(2004) 

Zhan, M., Anderson, S. G., & Scott, J. (2006)

Huston, S. J. (2010)

Geetha, N., & Ramesh, 
M. (2011)

 found that 
substantial pre-training knowledge deficiencies existed on 
basic financial management issues. Results indicated that 
the program was effective in improving the financial 
knowledge of participants in all the above mentioned 
content areas. 
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decisions. 
 conducted a study on the role of 

household decision making in explaining the gender gap in 
financial literacy and found that financial decision making 
of couples is not centralized in one spouse but sensitive to 
the relative education level of spouses. Lusardi, A., & 
Tufano, P. (2009) conducted a study on debt literacy, 
financial experiences, and over indebtedness of Americans 
and identified that individuals with lower levels of debt 
literacy tend to transact high-cost manners ie., higher fees 
and high-cost borrowing. Less knowledgeable individuals 
met with heavy fees due to ignorance. Lusardi, A., & 
Mitchell, O. S. (2008) analyzed the planning and financial 
literacy of women and revealed that the women who were 
less financially literate were also less likely to plan for 
retirement and be successful planners. Mahdzan, N. S., & 
Tabiani, S. (2013) studied the influence of financial literacy 
on individual saving in the context of an emerging market in 
Malaysia and showed that financial literacy is an important 
determinant of individual saving. They suggested for further 
research. 

Most of the research done on Financial Literacy is from 
foreign countries specifically they are from western and 
European countries with very few researches on Indian 
Financial Literacy. Most of the studies focus on evaluating 
the financial education programs implemented and to assess 
the Financial Literacy levels of residents of those countries. 
It was hard to find studies on link between demographic 
variables and Financial Literacy. This study makes an 
attempt to fill the gap of non-existence of detailed study on 
Financial Literacy in India and in particular to see the 
relationship between demographic variables and Financial 
Literacy of residents of Puducherry. It is very rare to find a 
study of such nature and dimension.  

Methodology

Sampling 

Simple random sampling method was used to collect data 
from the seven communes of Puducherry region. Sample 
size was determined through web calculator provided by 
www.raosoft.com for the given 5 percent margin of error, 99 
percent confidence level and 50 percent response 
distribution. It is identified that the minimum sample size 
required for the given population of 950289 is 384 but the 
researcher made efforts to increase the sample size and 
collected 637 samples. The Residents' names and addresses 

Fonseca, R., Mullen, K. J., Zamarro, G., & 
Zissimopoulos, J. (2012)

were collected from the Directorate of Census Operation, 
Puducherry for all the seven communes. 

Questionnaire was designed to cover various demographic 
factors and major aspects of Financial Literacy including 
Financial Knowledge, Financial Behaviour and Financial 
Attitude. The survey respondents were asked to answer 43 
questions including eleven questions on demographic data, 
eight questions on Financial Knowledge, eight questions on 
Financial Behaviour, five questions on Financial Attitude, 
five questions on Financial Access and six questions of their 
opinions and decisions. Standardization procedures are 
followed for fixing the reliability and validity of the 
questionnaire. This questionnaire administered personally 
by the researcher in different areas of Puducherry region.

Scoring Procedure

· Financial Literacy: The Financial Literacy score for 
each respondent was computed by adding the 
scores in the three underlying dimensions, namely, 
Financial Knowledge, behaviour and attitude. 
(Agarwalla, et al. 2013). In this study the Financial 
Literacy score is determined by giving larger 
weight to Financial Knowledge due to its 
importance in India. 

· Values of 1 for correct response and 0 for all other 
cases were assigned to the questions asked in 
different sections like Financial Knowledge, 
Financial Behaviour and Financial Attitude. 

· Financial literacy score for an individual is 
determined by taking a weighted average of 
Financial Knowledge score, Financial Behaviour 
score and Financial Attitude score. Weights used 
are: 50% for Financial Knowledge, 30% for 
Financial Behaviour and 20% for Financial 
Attitude.

· Aggregate score of 1 to 3 was designated as Poor 
Level of Financial Literacy, score 4 and 5 as 
Average level of financial literacy and score 6 to 8 
as high level of financial literacy. These aggregate 
scores were used in multinomial regression as 
predicted variable.

Variables included in the study:
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Table No: 1

Variables included in the study Frequency Percentage 
Area of Residence Rural 164 25.7 

Urban 473 74.3 
Gender Male 428 67.2 

Female 209 32.8 
Completed Educational 
Level 

No Education 92 14.4 
upto SSLC 199 31.2 
HSC 91 14.3 
Diploma 32 5.0 
UG Degree 104 16.3 
PG Degree 119 18.7 

Marital Status Married 517 81.2 
Single 120 18.8 

Family Type  Nuclear 506 79.4 
Joint 131 20.6 

Number of financially 
dependent children 

0 125 20 
1 110 17.3 
2 260 40.8 
3 111 17.4 
4 17 2.7 
5 & Above 12 1.9 

Community SC 118 18.5 
OBC 201 31.6 
MBC 191 30.0 
BC 68 10.7 
General 59 9.3 

Work Status Self Employed 128 20.1 
Salaried Job 328 51.5 
Daily wage Cooly/Casual Job 114 17.9 
Not Working  46 7.2 
Professional (Doc/Law/Aud) 10 1.6 
Retired (Pensioner) 11 1.7 

Age <30 122 19.2 
31-40 150 23.5 
41-50 242 38.0 
51-60 108 17.0 
>61 15 2.4 

Monthly family income <10000 239 37.5 
10001-30000 282 44.3 
30001-60000 76 11.9 
60001-90000 17 2.7 
>90000 23 3.6 

Level of Financial 
Literacy 

Poor  32 5.0 
Average  410 64.4 
High  195 30.6 
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Table No: 3

Respondents included in the study are mostly male, married, 
hailing from urban areas of residence, living in nuclear type 
of family with less than 30000 as monthly family income, 
under the age of 50, either with self employment or with 

salaried job, belonging to either backward or most backward 
community. These respondents have average level of 
financial literacy.

Multinomial Regression Analysis

Model Model Fitting Criteria Likelihood Ratio Tests  
-2 Log Likelihood Chi-Square df Sig. 

Intercept Only 1011.626 
392.494 310 .001 

Final 619.132 

 
Table 2 indicates the parameters of the model for which the 
model fit is calculated. “Intercept Only” describes a model 
that does not control for any predictor variables and simply 
fits an intercept to predict the outcome variable. “Final” 
describes a model that includes the specified predictor 
variables and has been arrived at through an iterative process 
that maximizes the log likelihood of the outcomes seen in 
the outcome variable. The difference in the -2(Log 
Likelihood) values associated with the models show the 

improvement over the “Intercept Only” model. Likelihood 
Ratio Chi-Square test that at least one of the predictors' 
regression coefficient is not equal to zero in the model. The 
null hypothesis is that all of the regression coefficients in the 
model are equal to zero. In other words, this is the probability 
of obtaining this chi-square statistics (392.494), or one more 
extreme, if there is in fact no effect of the predictor variables. 
The p-value of 0.001 leads us to conclude that at least one of 
the regression coefficients in the model is not equal to zero. 

Prediction Accuracy of Level of Financial Literacy: 

Observed Predicted 
Poor Level of 

Financial 
Literacy 

Average Level of 
Financial Literacy 

High Level of 
Financial 
Literacy 

Percent Correct 

Poor Level of 
Financial Literacy 

20 12 0 62.5% 

Average Level o f 
Financial Literacy 

5 357 48 87.1% 

High Level of 
Financial Literacy 

1 88 106 54.4% 

Overall Percentage 4.1% 71.7% 24.2% 75.8% 

 
Classification matrix helps us to find the accuracy of the 
model. The model predicts accurately to the extent of 75.8 
percentages of cases. The proportional chance criteria for 

2 2 2 assessing model fit is 4.1 + 71.7 + 24.2 = 57.43%. The 

standard for comparing the model accuracy is 1.25 x 57.43 = 
71.79% and whereas accuracy of this model is 75.8% which 
exceeds the standard expected. 

Overall Fit of the model:
Table No: 4- Pseudo R-Square

  
Cox and Snell .460  

Nagelkerke .577  
McFadden .387  
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Overall fit of the model is checked through R2 in OLS, 
whereas in multinomial regression, Pseudo R-Square is 

Likelihood Ratio test
Table No: 5

used. Particularly Nagelkerke method is used to measure the 
strength of the relationship. 

 
Effect 

Model Fitting Criteria Likelihood Ratio Tests  
-2 Log Likelihood of 

Reduced Model 
Chi-Square df Sig. 

Intercept 619.132a .000 0 . 
Area of Residence 631.664b 12.532 2 .002 

Gender 629.941b 10.809 2 .004 
Age 738.367b 119.235 94 .040 

Educational Level 645.639b 26.507 10 .003 
Marital Status 635.205b 16.073 2 .000 
Family Type  630.629b 11.497 2 .003 

Number of Financial Dependent 642.848b 23.716 12 .022 
Community 633.292b 14.160 8 .078 

Family Monthly Income 782.807 163.675 168 .580 
Work Status 643.349b 24.217 10 .007 

 The chi-square statistic is the difference in -2 log-likelihoods between the final model and a reduced model. The reduced model is 
formed by omitting an effect from the final model. The null hypothesis is that all parameters of that effect are 0.
a. This reduced model is equivalent to the final model because omitting the effect does not increase the degrees of freedom
b. Unexpected singularities in the Hessian matrix are encountered. This indicates that either some predictor variables should be excluded 
or some categories should be merged.

The likelihood ratio tests the hypothesis that the variables 
contribute to the reduction of error measured by the 
likelihood statistic and the effect of individual independent 
variable on dependent variable is shown in table 5. Out of ten 

Model for Poor level of Financial Literacy relative to high level of financial literacy:
Table No:6

Parameters Estimates

independent variables, monthly family income does not have 
any impact on the level of financial literacy; other variables 
excluding community are significant at 5 per cent level 
whereas community is significant at 10 per cent level. 

 
B  Std. Error  Wald  df  Sig.  Exp(B)  

95% Confidence 
Interval for Exp(B)  
Lower 
Bound  

Upper 
Bound  

Intercept  -13.241  4642.369  .000  1  0.998      
Rural

  
2.294

 
1.237

 
3.441

 
1

 
.064

 
9.911

 
.878

 
111.860

 
Male

  
-4.062

 
1.555

 
6.827

 
1

 
.009

 
.017

 
.001

 
0.362

 
Upto SSLC

 
4.420

 
2.498

 
3.131

 
1

 
.077

 
83.070

 
.621

 
11105

  Married
  

8.006
 

3.066
 

6.816
 

1
 
.009

 
2997.647

 
7.357

 
1221385

 Nuclear
 
Family

 
7.945

 
3.052

 
6.779

 
1

 
.009

 
2822.373

 
7.129

 
1117313

 Financial
 Depend_1

 

-10.089

 
4.210

 
5.743

 
1

 
.017

 
0.00

 
0.00

 
0.159

 
Financial

 Depend_2

 

-4.821

 

2.912

 

2.740

 

1

 

.098

 

.008

 

0.00

 

2.427

 
Financial

 
Depend_3

 

-5.202

 

2.366

 

4.834

 

1

 

.028

 

.006

 

0.00

 

0.568

 Self

 
Employed

 

-8.096

 

3.804

 

4.530

 

1

 

.033

 

.000

 

0.00

 

.527

 Salaried Job

 

 

-7.841

 

3.437

 

5.204

 

1

 

.023

 

.000

 

0.00

 

.331

 

 

The reference category is: High Level of Financial Literacy
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Model fit:  

Ln(π1/π0)=-13.241+ (2.294)Rural + ( -4.062)Male + (4.420)UptoSSLC + (8.006) Married 

+(7.945)Nuclear Family + (-10.089)Financial Depend_1+ (-4.821)Financial Depend_2+ 

(-5.202) Financial Depend_3+ (-8.096) Self Employed + (-7.841) Salaried Job 

 

 
The parameter estimates are relative to the high level of 
financial literacy, the standard interpretation of the 
multinomial logit is that for a unit change in the predictor 
variables, the logit of outcome m relative to the high level of 
financial literacy is expected to change by its respective 
parameter estimate (which is in log-odds units) given the 
variables in the model are held constant. Intercept is the 
multinomial logit estimate for poor level of financial literacy 
relative to high level of financial literacy when the predictor 
variables in the model are evaluated at zero. The logit for 
having poor level of financial literacy to high level of 
financial literacy is -13.241.  

The multinomial logit estimate for a one unit increase in 
rural area of residence of respondents score for poor level of 
financial literacy relative to high level of financial literacy 
given the other variables in the model are held constant  If a 
subject were to increase rural score by one point, the 
multinomial log-odds of having poor level of financial 
literacy to high level of financial literacy would be expected 
to increase by 2.294 unit while holding all other variables in 
the model constant. The multinomial logit for educational 
level upto SSLC relative to other educational levels is 4.420 
unit higher for having poor level of financial literacy relative 
to high level of financial literacy given all other predictor 
variables in the model are held constant. In other words, 
educational level upto SSLC are more likely than other 
educational levels to have poor level of financial literacy to 
high level of financial literacy. The multinomial logit for 
married respondents relative to unmarried is 8.006 unit 
higher for having poor level of financial literacy relative to 
high level of financial literacy given all other predictor 
variables in the model are held constant. In other words, 
married respondents are more likely than unmarried to have 
poor level of financial literacy to high level of financial 
literacy. The multinomial logit for respondents from nuclear 
family relative to joint family is 7.945 units higher for 
having poor level of financial literacy relative to high level of 
financial literacy given all other predictor variables in the 
model are held constant. In other words, respondents from 
nuclear family are more likely than respondents from joint 

.

family to have poor level of financial literacy to high level of 
financial literacy. 

The multinomial logit for male relative to female is – 4.062 
unit lesser for having poor level of financial literacy relative 
to high level of financial literacy given all other predictor 
variables in the model are held constant. In other words, 
males are less likely than female to have poor level of 
financial literacy to high level of financial literacy. The 
multinomial logit for respondents with 1,2 and 3 financially 
dependents are -10.089, -4.821 and -5.202 units lesser for 
having poor level of financial literacy relative to high level of 
financial literacy given all other predictor variables in the 
model are held constant. IN other words, respondents with 
1,2 and 3 financial dependents are less likely than 
respondents with more than 3 financial dependents to have 
poor level of financial literacy to high level of financial 
literacy. The multinomial logit for respondents who is self 
employed and salaried job holders are -8.096 and -7.841units 
lesser for having poor level of financial literacy relative to 
high level of financial literacy given all other predictor 
variables in the model are held constant. In other words, 
respondents who are self employed and with salaried jobs are 
less likely than daily wage earners, unemployed, 
professionals and retired respondents to have poor level of 
financial literacy to high level of financial literacy. 

For poor level of financial literacy relative to high level of 
financial literacy, the Wald test statistics for the predictor 
variables with an associated p-values we reject the null 
hypothesis and indicates that for poor level of financial 
literacy relative to high level of financial literacy, the 
regression coefficients are found to be statistically different 
from zero given other predictor variables in the model with 
alpha level set is 0.10. 

Exp(B) are the odds ratios for the predictors; which are the 
exponentiation of the coefficients. They indicate how the risk 
of the outcome falling in the comparison group compared to 
the risk of the outcome falling in the referent group changes 
with the variable in question. An odd ratio >1 indicates that 
the risk of the outcome falling in the comparison group 
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relative to the risk of the outcome falling in the referent 
group increases as the variable increases. In other words, the 
comparison outcome is more likely. An odd ratio <1 
indicates that the risk of the outcome falling in the 
comparison group relative to the risk of the outcome falling 
in the referent group decreases as the variable increases. The 
outcome is more likely to be in the referent group. Odd ratios 
for rural, upto SSLC, married, nuclear family are greater 
than 1 (9.911, 83.070, 2997.647 and 2822.373 respectively) 

Model for Average level of Financial Literacy relative to high level of financial literacy:
Table No:7

Parameters Estimates

indicating that comparison outcome is more likely which 
means that these predictor variables influence the poor level 
of financial literacy. Odd ratios for male, financial 
dependents1,2 and 3, self employed and salaried job are 
lesser than 1 (0.017, 0.00, 0.08,0.06, 0.000,0.000) indicating 
that the outcome is more likely to be in the referent group; 
which means that these predictor variables influence the 
high level of financial literacy.

 B Std. 
Error 

Wald df Sig. Exp(B) 95% Confidence 
Interval for Exp(B) 
Lower 
Bound 

Upper 
Bound 

Intercept 13.681 2438.753 .000 1 .996 
 

   

Rural 
 

-.644 .298 4.671 1 .031 .525 .293 .942 

Male 
 

-.061 .294 .043 1 .835 .940 .528 1.675 

NO 
Education 

 

1.445 .581 6.191 1 .013 4.240 1.359 13.232 

SSLC 
 

.959 .454 4.473 1 .034 2.610 1.073 6.347 

HSC 
 

1.062 .489 4.718 1 .030 2.892 1.109 7.537 

Diploma 
 

1.325 .646 4.205 1 .040 3.761 1.060 13.338 

Married 
 

-.912 .460 3.937 1 .047 .402 .163 .989 

SC 
 

1.009 .497 4.119 1 .042 2.744 1.035 7.271 

OBC 
 

.967 .434 4.976 1 .026 2.631 1.125 6.156 

MBC 
 

.942 .434 4.717 1 .030 2.565 1.096 6.003 

 The reference category is: High Level of Financial Literacy

Model fit:  

Ln(π2/π0) = 13.681 + ( -0.644)Rural + ( -0.061)Male + (1.445)No Education + (0.959)SSLC+ (1.062)  HSC 

+ (1.325)Diploma+ (-0.912)Married + (1.009)  SC + (0.967) OBC + (0.942) MBC 
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Intercept is the multinomial logit estimate for average level 
of financial literacy relative to high level of financial literacy 
when the predictor variables in the model are evaluated at 
zero. The logit for having average level of financial literacy 
to high level of financial literacy is 13.681.  The multinomial 
logit for no education, educational level upto SSL, HSC and 
Diploma, communities like SC, OBC and MBC  are 1.445, 
0.959, 1.062, 1.325, 1.009, 0.967, 0.942 units respectively 
higher for having average level of financial literacy relative 
to high level of financial literacy given all other predictor 
variables in the model are held constant. 

The multinomial logit for male relative to female is – 
0.061 unit lesser for having average level of financial 
literacy relative to high level of financial literacy given all 
other predictor variables in the model are held constant. In 
other words, males are less likely than female to have 
average level of financial literacy to high level of financial 
literacy.

The multinomial logit for rural relative to urban is -0.644 
units lesser for having average level of financial literacy 
relative to high level of financial literacy given all other 
predictor variable in the model are held constant. In other 
words, respondents from rural areas are less likely than from 

urban areas to have average level of financial literacy to high 
level of financial literacy. The same trend is seen with 
respondents who are married; whose logit is -0.912, lesser 
for having average level of financial literacy relative to high 
level of financial literacy.

For average level of financial literacy relative to high level of 
financial literacy, the Wald test statistics for the predictor 
variables with an associated p-values we reject the null 
hypothesis and indicates that for average level of financial 
literacy relative to high level of financial literacy, the 
regression coefficients are found to be statistically different 
from zero given other predictor variables in the model with 
alpha level set is 0.10. 

Odd ratios for no education, educational level upto 
SSLC,HSC and Diploma, communities like SC, OBC, 
MBC, are greater than 1 (4.240, 2.610, 2.892, 3.761, 2.744, 
2.631 and 2.565  respectively) indicating that comparison 
outcome is more likely; which means that these predictor 
variables influence the average level of financial literacy. 
Odd ratios for male, rural and married are lesser than 1 
(0.525, 0.940, 0.402) indicating that the outcome is more 
likely to be in the referent group; which means that these 
predictor variables influence the high level of financial 
literacy.

Table No: 8
Predictors identified through multinomial regression

Poor Level of Financial 
Literacy 

Average  Level of Financial 
Literacy  

High  Level of Financial 
Literacy  

· Rural Areas of 
respondents  

· Educational level upto 
SSLC  

· Married  
· Nuclear family  

·  No Education  
·  Educational level upto 

SSLC  
·  HSC  
·  Diploma  
·  Communities: SC, OBC 

and MBC  

·  Male  
·  Rural areas of 

respondents  
·  Married person  
·  Nuclear family  
·  Self Employment  
·  Salaried job.  
·  Upto 3 financial 

dependents  

 Conclusion:

An attempt was made to assess the level of financial literacy 
and identify the demographic characteristics which 
influence the level of financial literacy. It is found that 
respondents of Puducherry  have average level of financial 
literacy and significantly lesser number of respondents has 
poor level of financial literacy. It is determined through 
multinomial regression that married male living in nuclear 
family and rural areas with 3 maximum financial dependents 
having either self employment or salaried job will have high 

level of financial literacy. It is significant to note that 
completed educational level and community have not played 
any role for having high level of financial literacy. But 
respondents who have some formal education either have 
poor or average level of financial literacy; which makes it 
obvious that formal education has not helped respondents to 
have financial literacy. Therefore it is imperative for the 
policy makers to frame policies which will encourage the 
people to come of daily wages to start their own employment 
opportunities and change the formal curriculum to provide 
skills required to deal with money and money management. 
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The study focused on, examining the impact of quality healthcare dimensions on patients' perception and also 

assessed the gap between health professionals and patients on quality healthcare dimensions. The sample size of the 

study was 636 which comprised both health professionals (161) and patients (475). The health professionals were 

drawn from a stratum of 1-5years experience, and 5 and above years of experience, whereas patients' were drawn 

from stratum of in-patients and out-patients. It was found that, patients were satisfied with Attention and care for 

patients, Effective communication to relatives and Exceptional reception, payment& discharge process. It was 

recommended that, management should ensure adequate training for health professional to update their knowledge 

on how and when to operate medical equipment for diagnostics in order to avert misdiagnosis. Proper managerial 

policies like complying with the affordable care act, health for all etc must be established to ensure patients' 

satisfaction.   

Keywords: Healthcare, Quality-dimensions, patients'-perception, health professionals and IMO  

ecently, responsibility for quality begins when 
marketing of healthcare services determines the Rpatients' quality requirements and continues until 

curability and rehabilitation is attained by a satisfied patient. 
Many reasons exit for administrators not being aware of what 
patients expect: they may not interact directly with patients, 
they may be unwilling to ask about expectations, or they may 
be unprepared to address them. When people with the 
authority and responsibility for setting priorities do not fully 
understand patients service expectations, they may trigger a 
chain of bad decision and suboptimal resource allocations 
that result in perceptions of poor service quality. Though 
relevant in every sector, quality is vitally important in the 
field of Hospital Management for it determines what, when 
and how much will be the sum effort of care. The most 
effective means of ensuring quality care and thereby 
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outcome of service is thus to guarantee that particularly 
processes, shown to deliver good outcomes, are always 
used. However, there are constraints in rendering quality 
care to patients. Hospitals and doctors, especially in less 
developed countries, often encounter constraints which 
result in poor quality of care to patients. Insufficient or 
improper infrastructure, equipment, money for recurring 
expenditures, salary, manpower make it impossible for 
output of the desired quality to be turned out given the 
prevailing circumstances. Non-availability of essential 
drugs and supplies, spurious, adulterated and sub-standard 
drug preparations and medical consumables, improperly 
sterilized or pyrogenic materials, etc. have a deleterious 
effect on the course of hospitalization and final prognosis. 
Building and equipment require proper maintenance for 
efficient use in the healthcare industry. To minimize 
equipment downtime, it is necessary to ensure adequate 
after-sales service, availability of spare parts, service 
manuals, etc. To improve care, it is necessary that people 
become knowledgeable and assert their rights to quality 
care. A quality improvement is focused on effort at solving a 
particular problem or achieving a specific objective. 
However, the Institute of Medicine (2001) reported on six 
dimensions of quality healthcare namely; Effectiveness 
which explains absolute Clinical outcomes. Efficiency 
which shows how, available resources must be utilized to 
avert waste. Equity explains fairness in treatment 
irrespective of background or race. Patients centered talks 
more about respect and care for patients. Timely/ 
accessibility gives an idea of how services are delivered on 
time. Safety, where treatment is done is free from errors or 
medical malpractices. These dimensions of quality 
effectively executed ensure continuous improvement, and is 
everyone's responsibility.         

1.1 Objectives 

1. To examine the impact of quality healthcare dimensions 
on patients perception 

2. To assess the gap between health professionals and 
patients on quality healthcare dimensions 

1.2 Hypothesis 

H0: There is no positive impact of quality healthcare 
dimensions on patients' perception. 

H1: There is a positive impact of quality healthcare 
dimensions on patients' perception. 

2.0  Literature review 

According to Institute of Medicine (2001), healthcare 
quality can be assessed from two viewpoints: patients and 
technical or professional. The former comprised evaluation 
of service provider's capacity to meet customer demand, 
customers' perception and fulfilment. Customer perception 
with respect to evaluation of healthcare quality has been 
supported by a number of researchers (Mashhadiabdol et al., 
2014; Kitapci et al., 2014). Several relevant reviews 
scrutinized that quality impact satisfaction, meaning that the 
service quality (SQ) is the fundamental thing of satisfaction 
(Parasuraman et al., 1994; Kitapci et al., 2014; Dasanayaka 
et al., 2012).

2.1 Quality

 Crosby defined Quality as reliability with unchanging 
specification and this have the same opinion with Karim's 
definition, who defined Quality as  the complete thing  that 
accords with the  characteristics  of the product  to  set up  
the external  customer's needs.  Service  is  also  defined  in  
a  different  way  by  The  American  Society  for  Marketing. 
It  defines  service  as activities or benefits that are offered 
for  sale  or  that are offered for being related to a particular 
product. Kotler, defined service as 'any performance based 
on a relationship between the service provider and the 
beneficiary, and the core of this reciprocated process is 
intangible. Beer also explained that, service as a set of 
quality and taken as a whole properties of the service which 
aspire  to  gratify  the  customers  and  meet  their  taste  and  
preferences.  Ghobadian in his assertion hypothesized that 
most, of the service quality definitions fall within the 
“customer led” groups. However, Juran convoluted the 
definition of customer led quality  as  “features  of  products  
which  get together to meet customers' needs  and  in that 
way  provides  customer  satisfaction.”  As service quality in 
it sense relates to meeting customers' needs. This looks at 
“perceived service quality” in order to identify with 
consumers. 
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Authors 
 

Dimension 
 

Description 
 

 

 

Parasuraman, et al (1988) 

Tangibles:
 

Excellent physical facility and appearance  
 

Reliability
 

Rendering on promise and exactness 
 

Responsiveness Motivating to customers  

Assurance Confidence and respect for customers  

Empathy Paying attention to customer  

 

 

 

 

Mowen (1995) 

Performance Attributes identified by customers   

Number of attributes The number of features expected  

Courtesy Friendliness and understanding  

Reliability Dependability of service  

Durability The life of a product or service  

Timeliness Prompt service  

Aesthetics Physical ambience of the premises   

Brand  Equity:   Knowing the product or service easily  

 

 
Institute of Medicine (2001)  

Effectiveness  Clinical outcomes  

Efficiency  Proper waste management  
Equity  Fair treatment  
Patients centered 

 
Respect and care 

 
Timely  On time  

Safety 
 

Free from errors 
 

 

2.2 Quality dimension 

2.3 Patients’ perception  

Mc Donald et al. (2007) in their research reported that, 
patient reported perceptions of coordination have been used 
as a proxy measure for the overall coordination performance 
of providers. This can be both practical and useful approach, 
especially when emphasis is  on  the  patient’s  experience  
with  a  single  provider or  the  journey  through  a  system  of  
providers often referred to as continuity of care within the 
field. However, the patient’s perspective gives limited 
insight into the many specific clinical activities coordinated 
into their care, and patients are unlikely to have insight into 
both system- and organizational-level integration activities. 
Furthermore, stability of care is to some extent different 
from the other concepts used within the field because often 

it does not refer to a feature of healthcare organizations but 
rather to the prejudiced perceptions of the patient 
experiencing synchronized services or integrated care.

3.0 Methodology 

This study specifically used probability sampling. This 
method of sampling technique was proportionate, stratified 
in which different strata in a population were identified and 
in which the number of elements drawn from each stratum 
were proportionate to the relative number of elements in 
each stratum. The sample size of the study was 636 which 
comprised both health professionals (161) and patients 
(475). The Sample frame; includes health professionals with 
1-5years and 5years and above experience whilst patients 
were in-patients and out-patients.  The health professionals 
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were drawn from a stratum of 1-5years experience and 5 and 
above years of experience, whereas patients’ were drawn 
from stratum of in-patients and out-patients. An exploratory 
study was employed.    

3.1 Authentic Paralleled Calculation (Apc) developed by 
Amoah-Binfoh (2017)

Authentic Paralleled Calculation (APC): (Total Questions 
answered completely – uncompleted questions and non-
retrieved questions) ÷ Total Questions Distributed

APC = (637- 73)

               660

APC =0.854 or 85.4% which is accepted and make the 

questions authentic and reliability to work with.  

4.0 Result and discussion 

The multiple regression analysis was used to examine the 
impact of quality healthcare dimensions on patients’ 
perception and hypothesis was tested.   

bModel Summary

 
Model R R Square 

Adjusted R 
Square 

Std. Error of 
the Estimate 

Change Statistics  

R Square 
Change  F Change  df1  df2  Sig. F Change

1 .972a
 .945 .944 .32737 .945  1340.107  6  468  .000

a. Predictors: (Constant), accessibility, equity, effectiveness, safety, efficiency, patients centered  
b. Dependent Variable: Patients

 

Perception

       bANOVA

Model Sum of Squares df Mean Square F Sig. 

1 Regression 861.706 6 143.618 1.340E3 .000a 

Residual 50.155 468 .107   

Total  911.861 474    

a. Predictors: (Constant), accessibility, equity, effectiveness, safety, efficiency, patients centered  
b. Dependent Variable: Patients

 
Perception

    

 
aCoefficients

Model 
Unstandardized Coefficients  Standardized 

Coefficients  

T  Sig.  
Collinearity Statistics

B Std. Error  Beta  Tolerance  VIF

1 (Constant) -.203  .057   -3.575  .000    

Safety
 

.105
 

.017
 

.081
 

6.339
 

.000
 

.721
 

1.387

Equity
 

.092
 

.014
 

.075
 

6.386
 

.000
 

.847
 

1.181

Effectiveness 

 
1.852

 
.033

 
.897

 
55.771

 
.000

 
.455

 
2.200

Efficiency 

 

.007

 

.019

 

.005

 

.378

 

.706

 

.686

 

1.458

Patients Centered

 

.054

 

.017

 

.042

 

3.144

 

.002

 

.671

 

1.491

Accessibility .144 .016 .112 9.039 .000 .768 1.303

a. Dependent Variable: Patients Perception
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The Multiple Regression coefficient (R) was well thought-
out to be one determinant of the prediction of the dependent 
variable; i.e., Patients Perception which had a value of (.972) 
this pointed out an excellent level of prediction. The 

2 coefficient of determination, R (.945) shows the percentage 
of inconsistency in the dependent variable that can be 
explained by the independent variables. Technically, the 
independent variables explain 95% of the inconsistency of 
the dependent variables, patients’ perception.  In this 
regards, 95% of the inconsistency (variance) in Patients 
perception was accounted for by safety, equity, 
effectiveness, efficiency, patients centered and accessibility. 

2 These demonstrate how close the data were and since the R
was high the model fit the data.  On the other hand, adjusted 
R-squared provides an adjustment to the R-squared statistic. 
If useless variables were added to the model, adjusted r-
squared would have decrease. Since useful variables, were 
added, adjusted r-squared was 94% which illustrate an 
increase. That was the desired property of a goodness-of-fit 
statistic. The scatter plot show a closely knit of togetherness.

b. Statistical significance

The Analysis of Variance table above, the F-ratio gave an 
idea about that the independent variables statistically 
significantly predict the dependent variable, where F(6, 
468)= 1.340E3, p < .0005 (i.e., the regression model was an 
excellent fit of the data) and the hypothesis stands to be 
accepted.  

c. Estimated model coefficients

The general form of the equation to predict patients’ 
perception from safety, equity, effectiveness, efficiency, 
patients centered and accessibility. 

Y=β  β X + β X + β X +...0 1 1 2 2 3 3

Y= Predicted patients perception

X  Safety              1=  

 X  Equity          2=  

 X  Effectiveness          3=  

X Efficiency                            4=

X Patients centered          5=

X Accessibility 6=

+

Y = (-0.203) + 0.105X  + 0.092X  + 1.852X   +  0.007X  + 1 2 3 4 

0.054X   + 0.144X  5 6

Unstandardized coefficients pointed out; to a large extent the 
dependent variable varies with an independent variable 
when all other independent variables are held constant. The 
unstandardized coefficient, B1, for Safety was equal to 
0.105. This means that when Safety for patients increases, 
there was a simultaneous increase in patients’ perception of 
0.105. The unstandardized coefficient, B2, for Equity was 
0.092 this also explains that, an increase in Equity in 
treatment results in an increase in patients’ perception of 
0.092.  Unstandardized coefficient, B3, for Effectiveness 
was 1.852, thus, for an increase in Effectiveness of clinical 
outcomes, increases patients’ perception of 1.852. The 
unstandardized coefficient, B4, for Efficiency was equal to 
0.007. This means that when Efficiency for patients 
increases, there was a simultaneous increase in patients’ 
perception of 0.007. The unstandardized coefficient, B5, for 
Patients Centered was equal to 0.054. This means that when 
respect for patients’ increases, there was a simultaneous 
increase in patients’ perception of 0.054. The unstandardized 
coefficient, B6, for accessibility was equal to 0.144. This 
means that when services provided as promised for patients’ 
increases, there was a simultaneous increase in patients’ 
perception of 0.144. 

d. Test of Multicollinearity and Heteroskedasticity

Fig. 1 
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The conventional acceptance of VIF has three rules of 
thumb 4, 5 and 10 etc. due to advance in research and 
literature. When VIF exceed these values, it indicates the 
presence of multicollinearity, from the above table the 
values which ranges from 1.181 to 2.200 were less than rule 
of thumbs 4, 5, and 10. Therefore the present of 

multicollinearity in this model was corrected. However, with 
respect to the related diagram (Fig.1) which depicts 
Heteroskedasticity; the diagram does not illustrate the 
presence of Heteroskedasticity, this is because the scatter 
plot does not move in a particular specific pattern but rather 
scattered aboard.

4.1 To assess the gap between health professionals and patients on quality healthcare dimensions.   

The gap analysis above represents two extremes; that is the 
expectations of patients and the perception of health 
professionals. The gap analysis was categorized under three 
crevice namely; Positive crevice, Zero crevice and Negative 
crevice.   

a. Positive crevice (crevice > 0), this explains that, patients 
were satisfied and delighted. The positive crevice occurs 
when health professionals' perception exceeds patients' 
expectation.

b. Zero Crevice (Crevice = 0), this also shows that the 
Expectations of patients was equal to   the Perception of 
health professionals. This is where satisfaction meets 
adequate quality services of the health institutions under 
study. 

c. Negative Crevice (Crevice< 0), this specifies that the 
Satisfaction (Expectation) of patients was larger than the 
perception of the health professionals. Here it will be 
concluded that patients were not satisfied.  
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The gap analysis showed that, Safety which comprises of 
Precise Medical Records, Error free treatment and Caring 
for patients scored a positive crevice of 0.16 (16%), this 
explains that the patients were satisfied with the safety 
dimension of the hospital under study. The study reveals 
that, the Equity dimension of quality healthcare scored 0.58 
(58%) which gave a detail that patients were satisfied with 
Special treatment for special people, Personality 
description and Reasonable treatment without chauvinism. 
However, patients were dissatisfied with Effectiveness 
dimension which scored negative crevice of (-0.06) or -6%.  
Efficiency dimension of quality healthcare scored 
0.39(39%) a positive crevice which indicates that patients 
were satisfied with Sanitation, Clarity of bills and Dieting of 
the hospital. Also Patients centeredness dimension scored a 
positive crevice of 0.25(25%), here patients expressed that, 
they were satisfied with attention and care for patients, 
Effective communication to relatives and Exceptional 
reception, payment an discharge process. Lastly, the 
accessibility dimension which contributed largely to the 
quality healthcare dimension scored a positive crevice with 
0.68(68%) patients were delighted with availability of 
resources to patients, doing things right the first time and 
less waiting time.      

5.0 Findings and conclusions 

It was found out from the study that, quality healthcare 
dimensions (Safety, equity, effectiveness, efficiency, 
patients centered and accessibility) had a positive impact on 
patients' perception.  The study also revealed that, patients 
were satisfied with safety dimension which comprises of 
Precise Medical Records, Error free treatment and Caring 
for patients scored a positive crevice. It was found that, 
patients were satisfied with Special treatment for special 
people, Personality description and Reasonable treatment 
without chauvinism which were encapsulated in Equity 
dimension of quality healthcare. The study further found 
that, effectiveness dimension scored negative crevice, 
explaining that patients were dissatisfied with Effective 
Equipment for diagnostics, Patients satisfaction and 
Effective managerial policies. Sanitation, Clarity of bills 
and Dieting which made up Efficiency dimension had a 
positive crevice. Also patients were satisfied with Attention 
and care for patients, Effective communication to relatives 
and Exceptional reception, payment and discharge process 
therefore Patients' centeredness scored positive crevice, 

which satisfied the basic requirements of patients' 
expectation. It was found out that, accessibility contributed 
largely to the quality healthcare dimensions. In conclusion, 
Safety has become a very important element in healthcare 
delivery system. Precise Medical Records are of a crucial 
essence in delivering quality of care, thus medical records 
whether handwriting or electronic ensures continuity of 
care, in attempt to mishandling can cause serious harm to the 
patients. Misdiagnosis has resorted to comprised quality of 
service in healthcare, where error free treatment has become 
the matter of focus in this recent time. Showing care and 
attention are the rudimental practices of healthcare delivery; 
the comeback of every patient depends on the care and 
attention of patients. Amoah-Binfoh and Singh Lakhawat 
(2017) confirmed that, patients concern, accurate medical 
results, privacy and confidentiality of patients' medical 
records are very essential components of ensuring and 
increasing patients' loyalty. The hospitals under study 
treated patients without gender disparity or religious 
affiliations. Structured managerial policies like affordable 
care act, recruitments, waste management etc. which ensures 
patients satisfaction should be proper instituted. 

5.1 Managerial implication                      

Since patients were not satisfied with the effectiveness 
dimension which summarizes the investigative outcome of 
the hospital. The researchers recommended that, 
management should ensure adequate training for health 
professional to update their knowledge on how and when to 
operate medical equipment for diagnostics in order to avert 
misdiagnosis. Proper managerial policies like complying 
with the affordable care act, health for all etc must be 
established to ensure patients' satisfaction. Also Health 
Insurance Portability and Accountability Act (HIPAA) was 
recommended; which aims to improve the efficiency and 
effectiveness of healthcare delivery, protecting and 
enhancing the right of patients and restoring trust in the 
healthcare system.  There should be proper electronic 
system to keep patients' medical records. There should be a 
continuous improvement in sanitation, clear bills and 
dieting.       
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Food processing industry has a bright future due to demographic environment in India. The food habits, ready-to-

cook and ready-to-eat and so life styles have given a new dimension to the food processing industry. This industry is in 

transformation mode. Food processing combined with marketing has the potential of solving the basic problems of 

agricultural surpluses, wastages, rural joblessness and better remuneration to the farmers. In the next four years, food 

production is expected to double. These produces, if processed and marketed smartly can make India a leading food 

supplier of the world. India has the potential to grow in to an important food producing country and to tap the global 

trade in a big way. The second phase of green revolution in India quite rightly focuses on crop diversification, 

processing, value addition and export of those items to which India enjoys competitive edge.

Keywords : Food Processing, Primary Food Processors, Secondary Food Processors, Tertiary Food Processors, 

Convenience Foods 

griculture is the mainstay of Indian economy 
because of its share in employment and livelihood Acreation, not withstanding, its reduced contribution 

to the nation’s Gross Domestic Product. It is the most 
important sector of the Indian economy from the perspective 
of poverty alleviation and employment generation. The 
following facts indicate the strategic significance of these 
sectors in our economy.

· Agriculture sector provides cereals and non-cereal 
eatables to feed the world second largest 
population. 

· The share of primary sectors is estimated to be 
20.4% of the Gross Value Added during 2016-17 at 
current prices.(IBEF-2017)

Food Processing and Value Addition :
Pathway to Agricultural Sustainability
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·

on agriculture for their livelihood (IBEF-2017).

· Agricultural export constitutes 10% of the 
country’s exports and is the fourth largest exported 
principal commodity (IBEF-2017).

· Agriculture provides raw material to various types 
of industries.

· Above all agricultural growth has direct impact on 
poverty eradication, containing inflation, raising 
agricultural wages and employment generation.

Rapid economic development will require rapid agricultural 
development either to precede or to go in hand with it. Indian 
planners learnt a bitter lesson during the second and third 
five year plan periods and in recent years, during 2002-03 for 
example, when failure of the agricultural sector spelt 
disaster to entire planning process. Thus any range in the 
agricultural sector positive or negative has a multiplier effect 
on the entire economy. The agricultural sector acts as a 
bulwark in maintain food security and in the process, 
national security as well. Recognizing the crucial role 
played by the agricultural sector in enabling the widest 
dispersal of economic benefits, the tenth plan emphasized 
that agricultural development is central to rapid economic 
development of the country. 

Fact about the Performance of India’s Agriculture

The decade of 1990’s witnessed two very significant 
developments that have profound impact on India’s 
agricultural trade. The first phase of development relates to 
liberalization of economic policy and second relates to 
formation of WTO in 1995. Liberalization has provided an 
opportunity to take advantage of rising international prices 
which have well above the domestic prices. However, after 
the operationalisation of WTO in the year 1995, 
international price of agricultural commodities have 
dropped to a very low level and Indian agricultural goods 
process in domestic market turned higher than international 
prices. This rendered Indian market attractive for import of 
several agricultural commodities. The World Trade 
Organisation is aimed at free and fair trade. But compared to 
pre-WTO period developed countries have increased tariffs 
and started providing huge domestic subsidies to their 
farmers under “Green Box” and “Blue Box” clauses of the 
WTO. For these reasons, the competitiveness of developing 

More than 52% of the rural households still depend countries like India has declining considerably in world 
agricultural trade.

In such a situation, a question arises how to manage 
agriculture in a sustainable manner. This calls for a critical 
look at all inventory of our resources and identification of 
opportunities and the areas of strength. In this context the 
evergreen revolution or sustainable advances in production, 
productivity, profitability and enhanced job opportunities 
can be attained only through a quantum jump in productivity 
per unit of land, water, energy, without causing any harm to 
the environment. Agriculture is intended to become not 
merely an efficient eco-friendly production system capable 
of meeting basic demands of the rapidly growing 
population, but it has to become a major powerful 
instrument for a comprehensive socio economic 
transformation of the country including improvement in the 
quality of life of every individual. This is an exciting 
opportunity and a challenging responsibility.

Historical Aspects

Value addition to food has assumed critical importance in 
the last decade due to socio-economic and industrial factors.  
Preservation of food products has a prolonged history in 
human civilization. Because of the plentiful availability of 
food from natural resources in ancient times and also due to 
hunting and wandering habits of man, no major problems 
were faced by mankind in terms of food security till recent 
times.  However as the population increased, food 
availability from natural resources became scarce making it 
necessary to look for new sources of nutritious foods.

These were the times when the human race understood the 
values of food storage and prevention of deterioration and 
learnt the art of food processing to extend food availability 
and overcome anti nutrient factors in some foods, in addition 
to the cultivation of food crops through planned agriculture 
and in farms.  Such exercise assumed greater significance 
with the change in the habit of humans from wandering to 
more or less permanent settlements. This transition to 
organized food cultivation is believed to have taken place 
10,000 to 15,000 years ago.  Those with expertise in agri and 
horticultures subsequently realized the commercial value of 
foods and started large scale cultivation.  The initial selling 
was by bartering which subsequently led to a hard – cash 
system.  Ultimately agri and horticultures became major 
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commercial ventures of critical socio economic importance 
to each country.  In fact, these govern the survival of the 
nations in terms of food security in the present context of 
global competitiveness.  Value addition to the produce is 
thus the aptest method for making food cultivation more 
lucrative and for the development of a large section of 
population in agri and horticultures. 

By the middle of the nineteenth century, common agro 
processing industries included hand pounding units for rice, 
water power driven flour mills, bullock driven oil ghanies, 
bullock operated sugar cane crushers, paper making units, 
spinning wheels and handloom units for weaving . The 
modern food processing technique originated in Europe in 
1810(Christopher G.Baron,J.Keddiew). However, the 
mechanization and commercialization entered in to this 
industry only during the First World War period making to 
meet the demand of the armed forces.  The Second World 
War gave it a much needed fillip, since then it has been 
progressing well at the global level. Importance of agro – 
processing sector was first realized and documented after 
the disastrous famine of Bengal during 1870’s.  Report of 
the Famine Commission set up by the British Government, 
in its report submitted in 1880, clearly stated the need for 
agricultural improvement and improved post harvest 
infrastructural development specially rail network.

Large scale commercial food processing and retailing 
originated in Western Europe and the United States and the 
two regions today account for 35 per cent of the world’s 
largest food manufacturing firms.(Study by MC Kinsey and 
Company1995).

Historical Analysis of the Development of Food Processing 
Industry in India

The earliest factory processed products in India were 
traditional ones like Chutneys, Murabbas and Pickles. 
Western style preserved food products were reintroduced in 
India about 1930. Both these and traditional products were 
produced side by side, some times in the same factors.

In the 1930’s a few Indians who had studied in the United 
States started making sweet squashes and Sharbath which 
did well leading to the setting up of a few manufacturing 
units specially in Punjab.(Dr.KS Paroda 1998).

The first Cannery in India, the Bengal Preserving Comapany 
th was started in Muzarpur in the first years of the 20 century 

by A.B. Sircar after he returned following the training in the 
USA. His financial backer was the eminent layer B 
Sinha(Kachru 2000). In 1910 Sreekissen Dutt and company 
Calcutta started their cannery section and were soon 
operating under the able guidance of R.K Dutt, who had 
returned to India after ten years of study and practical 
training in the USA(Deninger,Dina Umali 2003). This firm 
was established as early as in 1841 a century later styled 
itself as government contractors and purvegors to Kings, 
Princes and other notables and manufacturers and exporters 
of the celebrated mango brand canned products and 
condiments etc…. Some 25 categories of products were 
offered with numerous items under each. There were, for 
example no less than 15 items under canned fruits 25 under 
canned vegetables, 4 canned soups,19 varieties of canned 
fish, 20 of crystalised fruits peels and vegetables, 15 pickles, 
several preserves of both fruit and vegetables,7 sauces and 
16 chutneys.

stTwo firms that come up in Culcutta during the 1  world war. 
The Bengal Canning and Condiment Works LTD and The 
pioneer Condiment Company Ltd used modern canning 
machinery but closed down later.(R Kaplinsky 1995)

Production during the second world war had increased 
dramatically when a sudden new demand arose and had to be 
met. In 1945 an estimated 105.6 lakh tones of fruits and 
vegetables were produced in India. The fruit   basket 
consisted of 55% of mango, 38% of bananas and all other 
fruits being individually almost significant. The vegetable 
basket consisted of 34% of onion, 8% of radish and 5% each 
of cauliflowers and tomatoes with many other vegetables 
making up the remainder. These constituted the raw material 
available for preservation but only a fraction of the total 
product was preserved.

The war raised the demand for not only all the preserved 
foods in tins and bottles, but also for such items as 
dehydrated potatoes and onions. In 1945 there were some 
134 factories producing processed food items for the defense 
factories. Of these 19 factories were selected prior to 
February 1945 for dehydration of fruits and vegetables 
exclusively devoted to defense supplies.
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Development of food processing industries in Kerala

In Kerala, as early as Vedic times, Salt, Vinegar, Jaggery, 
Honey, Asafoeitida and Tamarind were used for preserving 
and blending taste to foods as the accent was always on the 
preservation of good health through a well adjusted diet. In 
the medical treaties of Susrutha and Charaka the use of these 
spices and condiments are widely referred.

In Kerala, the art of pickling is raised to such a high level of 
sophistication that it has acquired almost a legendary 
reputation. One aspect of pickling is the great variety and 
range it offers for all seasons and occasions. This is made 
possible because of the tremendous variety of fruits and 
vegetables to choose from.

Pickle making is thoroughly a continuous process of 
discovery. The available spices span a spell binding range 
from aniseeds, asafoetida, cumin seeds, cardamom, 
cinnamon, cloves to fenugreek seeds, flower essence, mace, 
mango powder and mustard seed. Most of these are in 
abundant supply in Kerala.

Pickling is to put it simply nothing more than preserving 
Fruits, Vegetables, Meat or Fish in salt alone with or without 
the addition of oil and spices. Spices are aromatic leaves, 
buds, fruits, seeds or barks of plans. One has to observe 
certain cannons regarding cleanliness as for example the use 
of clean, dry and quality fruits and vegetables, sterile jars and 
dry ladles, which is disregarded makes the pickle venture a 
disaster with the formation of mold and fungus. For the 
traditional way of pickling in Kerala, artificial preservatives 
were never used.

There is an amazing range of pickles available in Kerala. The 
same mango pickle prepaid in the north differs in taste from 
those prepaid in the central Kerala and south Kerala. The 
same raw material is used in a verity of ways. For example 
mango is preserved as Uppumanga, Kannimanga, 
Vellamanga etc.

As interesting and tasty as pickles may be, one should be 
careful not to overdo or underplay any particular spice. 
Equally difficult is harmonising the various flavors to 
complement the basic ingredients without swamping it. 
Though spices enhance the taste, the will not disguise 
ingredients and hence quality fruits and vegetables should be 
pickled and preserved. It would be better to have less of a fine 
ingredient than a large quantity of inferior one.
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There had been unique ways of preserving fruits also. People 
had found out unique ways of preserving the abundant fruits 
such as Jack fruits and Mango. They used to make ‘thira’ 
with these fruits. On freshly made Mats, these fruits used to 
be pressed in to make in a kind of paste and then it is put in the 
sun for drying. Successive layers were added upon the 
previous ones thus making a series of layers. This is dried 
well and preserved in big Bharanies in airtight 
condition(Paroda and Kumar1998).

There were different kinds of ‘Bharanies’ or big ‘Vats’ for 
preserving this processed fruits and vegetables. Different 
kinds of  ‘Urulies’ and ‘Varps’ were used for preparing these 
pickles(KT Acharya 1989).

Thus Kerala had a long history in food processing. It has 
evolved over a long span of time to well established customs 
and traditions.

Major Trends in Food Processing Industries

We need to discuss the main trends identifiable in the food 
processing industries of the three regional blocs of the 
developed world (the North American Free Trade Area, 
(NAFTA), the European Union and Japan), since it is their 
combined impact that determines the complex patterns of 
globalization.

The United State’s food processing sector

The United State’s processing industry has traditionally had 
a strong international presence, but the globalization of its 
leading firms and products has been accelerated by the 
maturity of its domestic market, changing regulatory 
regimes and the potential for exploiting global brands. 
United States firms now account for 40 percent of the world’s 
top fifty food processors and the United States is the world’s 
largest exporter and importer of processed foods and drink. 
The principal exports are meat products, miscellaneous 
foods, grain mill, fats/oils, fruit and vegetables.  The strength 
of the dollar has had a negative impact on price sensitive 
commodity exports but has not affected exports of branded 
products.  It has also been an important stimulus to imports 
where the major increases have also come from branded, 
highly processed final products.  By order of importance the 
five principal importers of United States processed foods and 
drinks are Japan, Canada, Mexico, Thailand, South Korea 
and Hong Kong. Imports, in their turn, come primarily from 
Canada, Mexico, Thailand, France and Italy.  
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The Food Industry in the European Union

In contrast with the United States, the EU has a trade surplus 
in the food and drinks processing sector, exporting 55 
billion euros as against imports of  41.45 billion in 
2015(Eurostat data 2017).  The United States is by far the 
leading destination country (9 billion), followed by Japan 
(3.7 billion), Switzerland (2.6 billion) and Russia ( 2.6 
billion).  In percentage terms, the ASEAN countries 
(Brunei, Indonesia, Malaysia, Philippines, Singapore and 
Thailand) received 3.7 per cent of EU exports, the Mercosul, 
1.6 per cent and the Andean Group (Bolivia, Colombia, 
Ecuador, Peru, Venezuela) 1.5 per cent. Brazil, the United 
States and Argentina account for 30 per cent of European 
Union imports.  Regionally, imports are led by the Mercosul 
(18.7 per cent), with the ASEAN responsible for 8.8 per cent 
and the Andean Group 2.7 per cent(Etzkowitz 2015). The 
Mediterranean countries are a significant trading region, 
responsible for 10.7 per cent of EU exports and 6.8 per cent 
of its imports. If trade is examined by product category, 
beverages (13.3 billion), “other food products” (11.5 
billion) and dairy products (5.2 billion) lead exports and 
show large surpluses(Asheim and Cornen 2015).  Animal 
oils and fats and prepared animal feeds reveal a strong 
deficit corresponding to imports from NAFTA, the 
Mercosul and Thailand.  The two other categories where the 
EU has a heavy trade deficit are in processed and preserved 
fish and fish products, with imports at 11.077 billion and 
exports of only 1.874 billion, and processed and preserved 
fruit and vegetables, where imports stand at 4.926 billion 
and exports at 2.554 billion(Maincent and Navarro 2016). 
These two categories have been identified as key export 
opportunities for developing countries.

Only four European firms are among the world’s top 15 
agri-food companies by value of sales: Nestle (2), Unilever 
(4), Diageo (8) and Danone (11), as against 10 United States 
firms and only one from Japan. Nevertheless, Nestle had 
138000 employees and 34.9 billion sales outside Europe; 
Unilever 204000 employees and 11.9 billion sales; Diego 
14.9 billion sales, and Danone 63 000 employees and 5.3 
billion sales outside Europe(Campbell 2015).  Numerous 
other firms in the “other food products” (Cadbury 
Schweppes, Associated British Foods, Tate and Lyle), 
drinks (Heineken, Interbrew, Allied Domecq, Carlsberg, 
Pernod Ricard) and diary (Parmalat, Bongrain) sectors have 
a strong international presence.

According to the Confederation of Agro Food Industries, the 
food and drinks industry in Europe is the leading 
manufacturing sector in terms of both production (13.4 per 
cent) and employment (11.8 per cent) 

Japan’s Food Processing Sector

Although Japan has only one company in the world’s top 15, 
it is a major trading partner of both the United States and the 
European Union.  Processed foods now account for two-
thirds of Japan’s food consumption, which is heavily 
dependent on imported final products from Japanese 
subsidiaries in neighbouring countries, in addition to a 
rapidly increasing percentage of western products.

Imports of final food products make up 28 percent of 
processed food consumption and, in calorie equivalence, 64 
percent of the ingredients for processed foods are imported.  
Exports, on the other hand, are limited to a few specialities 
and are insignificant as a proportion of total exports (<1 
percent).  Japanese subsidiaries overseas have only 22 per 
cent of their total sales in the host market, as against 45 
percent in the case of European subsidiaries and 33 per cent 
for United States firms overseas(Economic Planning 
Agency-2015). The dominant strategy of Japanese food 
multinationals, therefore, is that of developmental imports: 
off – shore production for the Japanese market.

The five leading exporter countries of processed food to 
Japan are: the United States, Australia, China, Thailand and 
Taiwan (Ministry of General Affairs-2014).

Trends in Agro and Food Processing Industries in India

Industrial policy statement of July 1980 also emphasized the 
immense importance of agro based industries in India’s 
context.  One of the basic objectives of policy statement is 
strengthening of agricultural base by according a 
preferential treatment to agro based industries and 
promoting optimum inter-sectoral relationship. By 
considering the prospects of food processing industries, then 
Prime Minister Shri. Rajiv Gandhi in his address to the state 
industry minister’s conference on December 10, 1986 
viewed with respect to food processing industries in the 
following words: “One area where industry has not gone in 
to is food processing.  And considering that agriculture is 
still the mainstay of our economy, food processing must be 
the logical next step, after putting agriculture on its seat with 
the green revolution.  Otherwise the farmers will be 
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frustrated. Suddenly they will find that rapid increase in 
their economic growth is stalled and they are not finding 
outlet, they will feel frustrated specially in those areas 
where they have a lot of surplus which can be picked up by 
the processing industry.”

The eighties have seen a phenomenal expansion in the food 
processing industry in India, attributed mainly to the 
technological revolution in processing and packaging.  A 
new range of products have come in to the market, easy to 
handle, having long shelf life without air conditioned 
storage that are ready to eat and ready to mixes etc….

Fruit processing is one of the better organized among the 
several sub sectors of the food processing industries. The 
growth of fruit processing was slow up to the early 
seventies, but picked up subsequently, with the number of 
units increased from 1094 in 1970 to 3498 in 1987 
[registered under fruit processing order possessions]. As on 

st1  January 1994, there were 4132 units licensed under the 
food products order 1955, to process fruits and vegetables 
with an aggregate installed capacity of more than   1.1 
addition tones per annum.During the year 2014-15 the 
number of registered food processing units were around 
37175 units(Annual Survey of Indian Industries,CSO).

India’s exports of Processed Food was Rs. 27,263.94 Crores 
in 2016-17, which including the share of products like 
Mango Pulp (Rs. 864.97 Crores/ 129.29 USD Millions), 
Dried and Preserved Vegetable (Rs. 1,088.55 Crores/ 
162.88 USD Millions), Other Processed Fruit and Vegetable 
(Rs. 3,116.08 Crores/ 465.93 USD Millions), Pulses (Rs. 
1,140.13 Crores/ 171.07 USD Millions), Groundnuts (Rs. 
5,456.72 Crores/ 813.45 USD Millions), Guargum (Rs. 
3,131.74 Crores/ 467.9 USD Millions), Jaggery & 
Confectionary (Rs. 1,471.64 Crores/ 220.04 USD 
Millions), Cocoa Products (Rs. 1,089.99 Crores/ 163.21 
USD Millions), Cereal Preparations (Rs. 3,572.61 Crores/ 
534.09 USD Millions), Alcoholic Beverages (Rs. 2,000.63 
Crores/ 299 USD Millions), Miscellaneous Preparations 
(Rs. 2,570.48 Crores/ 384.53 USD Millions) and Milled 
P roduc t s  (Rs .  817 .68  Cro re s /  122 .33  USD 
Millions)(source-DGCIS). During 2015, India’s Share in 
world exports of processed food products was about 2.36 
per cent. [Source: APEDA].

Processing and Value Addition: Option for Agricultural 
Sustainability

India’s strong agricultural base and accelerating economic 
growth holds a significant potential for the food processing 
industry. Food processing industry is of enormous 
significance for India’s development because of the vital 
linkages and synergy that it promotes between agriculture 
and industry. A developed food processing sector will help to 
overcome the biggest challenges in front of India- i) low 
farmer income and high subsidies, ii) high wastages along 
the value chain is world’s second largest producer of food, 
next to China and has the potential of being the biggest with 
the food and agricultural sector. The growth potential of this 
sector is enormous and if is expected that the food 
production will double in the next decade and the 
consumption of the value added food products will grow at a 
rapid pace. This growth of food processing, industry will 
being immense benefit to the economy, inducing agricultural 
output,  meeting challenges of productivity per acre, 
generating employment and raising the standard of very 
large numbers of people cut across the country, especially in 
rural and semi urban areas. The food processing industry is 
made up of primary , secondary and tertiary food processors.

Economic liberalisation and rising consumer prosperity is 
opening up new opportunities for diversification in food 
processing sector. The food processing sector has started 
producing many new items like ready to eat foods, 
beverages, processed and frozen fruit and vegetable 
products. Indian consumers are being fast induced to more 
and more high quality food products produced by induction 
of latest technologies in various food processing sectors. 
Government of India has recognized food processing as one 
of the primary sectors to boost the economic growth in India 
(Government intends to triple the present size of food 
production by 2015 with an investment of Rs. 99700 
crores).India’s food grain production reached at 275.68 
million tones in 2016-17 and is targeted at 274.55 million 
tones in 2017-18.(IBEF -2017).

The food processing industry is a strategic industry and has 
an irrevocable place in the whole edifice of the economic 
structure of a country (Edward C. Hampe Jr. and Merle 
Wittenber, pp 3-157, 1986). Employment generation and 
satisfaction of the basic needs of the entire population are the 
primary importance of FPI in developing countries. The 
newly emerging countries must develop FPI on a first 
priority because the cornucopia of food raw materials in 
these nascent economic are either non utilised or mal utilised 
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leading to the import of food. Food shortages and deficient 
diet are clean obstacles in the path to maturity (UNIDO 
1969).

India can become the food supplier to the world. It has 
cultivable land, all the seasons for production of all varieties 
of fruits and vegetables and an agribusiness system that 
works although it needs to be vastly improved. The single 
most important problem facing the Indian agricultural 
industry is the inefficient supply chain. By building an 
efficient and effective supply chain it is possible to secure 
the population with value added, with simultaneously 
ensuring remunerative prices to the farmers, strategic 
growth plans for achieving both national and international 
competitiveness of the food industry are essential. Agro-
processing is now regarded as the sunrise sector of the 
Indian Economy in view of its large potential for growth and 
likely socio-economic impact specifically on employment 
and income generation. Properly developed agro processing 
sector can make India a major player at-the global level for 
marketing and supply of processed food and a wide range of 
the plant and animal products.                          (N. 
Viswanadham @ gmail.com)

Important point in the food processing is that a substantial 
portion being rural based, it has a very high employment 
potential with significantly lower investment (Acharya 
1997, pp. 162-175). Food Processing Industry is one of the 
major employment intensive segments constituting 11.69 
per cent of employment generated in all Registered Factory 
sector in 2013-14 followed by Textile and Wearing Apparel 
sector. According to the latest Annual Survey of Industries 
(ASI) for 2013-14, the total number of persons engaged in 
registered food processing sector was 17.41 lakhs. During 
the last 5 years ending 2013-14, employment in registered 
food processing sector has been increasing at an Average 
Annual Growth Rate of 2.25 per cent. Unregistered food 
processing sector supports employment to 47.9 lakh 
workers as per the NSSO 67thRound, 2010-11. Agro-
industry generates new demand on the farm sector for more 
and different agricultural outputs, which are more suitable 
for processing. (Christopher G. Barin, 1989).The Indian 
food industry is poised for huge growth ,increasing its 
contribution to  world food trade every year due to its 
immense potential for value addition, particularly within the 
food processing industry.The Indian food and grocery 
market is the world’s sixth largetst, with retail contributing 

70% of the sales. The Indian food industry accounts for 32% 
of the country’s total food market, one of the largest 
industries in India and is ranked fifth  in terms of production, 
consumption, export and expected growth .It contributes 
around 8.80 and 8.39 % of gross value added in 
manufacturing and agriculture respectively,13% of India’s 
exports and 6% of total industrial investment.(IBEF Data-
2017)

India’s Strength in Food Processing

India is one of the key food producers of the world and has 
access to several natural resources. Diverse agro climatic 
conditions and wide ranging raw material base adds to the 
huge advantage of a large untapped domestic customer base. 
Food processing industry in India is supported by a great 
agro-climatic diversity suitable for round the year cultivation 
of crops. Urbanisation, rise in disposable incomes and 
changing life styles and aspirations are leading to significant 
changes in food habits of Indians. Increasing nuclear 
families,increase in the number of upper and middle class 
Indians and increasing women employees are leading to rise 
in consumption of processed ready – to – eat canned and 
frozen foods.Changing demographics and rising disposable 
incomes are the most important demand booster for the 
processed food in India. Indian government recognized the 
potential of food processing sector to the economy and has 
come up with several initiatives to boost the quantity and 
quality of output in the sector. 

Different types of processed food

For a perception of the growing market and existing 
opportunities a micro analysis of different type of processed 
food is essential.

I)  Processed fruits and vegetables

India is the home of wide variety of fruits and vegetables. It 
has become the second largest producer of fruits as well as 
vegetables in the world. Prominent processed fruits and 
vegetable items in India are fruit pulps and juices, dried fruits 
and vegetables, ready to serve beverages, fruit juice 
concentrates, canned/frozen fruits, jams, squashes, pickles, 
chutneys, mushroom products etc. 

ii)  Biscuits

Biscuits in India are being manufactured in the organized and 
unorganized sector. The size of biscuits market in India is Rs. 
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5,000 crores of which Rs. 3,000 crores is accounted for by 
the organized sector. Glucose and milk biscuits account for 
25 per cent each and Marie biscuits 20 per cent of the biscuit 
market(IBMA-2015). Biscuits are amongst the lowest cost 
processed foods in the country when compared to Indian 
sweet meals and salted snacks. The biscuit industry offers 
an excellent potential for development.

iii)  Bread

It is a common commodity consumed in many households 
for breakfast and also at a tea time.

iv)  Convenience food

They are of 4 types – a) ready – to – eat, b) ready – to – cook, 
c) ready  – to – heat and d) ready – to – constitute and 
consume. The term is used for very heterogeneous groups of 
foods which vary in shape, size, method of preparation, 
processing and even with regard to their function in the diet.

v) Fried Products

They form large group of convenience foods marketed in 
India. A large number of food products are made from flours 
of wheat, rice, black gram etc.

vi)  Popped and puffed cereals

A variety of popped and puffed cereals like popcorn, puffed 
sorghum, puffed ragi and puffed barley are marketed and 
consumed as snacks by all segments of the people.

vii) Expanded Cereals

It is another traditional convenience food widely consumed 
in India. The product is produced in the cottage sector and 
marketed widely.

viii)  Beaten Rice

It is also a very popular traditional product which is 
consumed either as snack after toasting, frying and spicing 

 India’s bread industry is 
valued at INR 33bn (~USD 0.51bn) in FY 2015.

The industry is expected to grow at a CAGR of ~10%, to 
reach INR 53bn (USD 0.82bn) by FY 2020

The industry is dominated by unorganized players 
contributing to about 55% of the total market

In the organized sector, Britannia and Modern Foods are 
market leaders with nearly 45% market share.(the Value 
Notes Report 2015-20).

or after soaking in water and seasoning with spices and 
vegetables as an item of breakfast.

ix)  Extruded foods

These include a variety of products like vermicelli, noodles, 
direct expanded ready to eat snacks like corn puffs, 
texturised soyanuts etc.

x) Fermented Products

Idli and samosa are the two most popular fermented products 
either as snacks or in breakfast and are prepared from 
fermented rice and black gram. Attempts to prepare and 
market instant idli and dosa mixes have been successful and 
the products are gaining wide acceptance in households.

xi)  Traditional Sweets

There are many traditional sweets prepared from grains 
which are consumed as snacks. These include candies, which 
are prepared from puffed or expanded rice, bengal gram, 
roasted peanuts, roasted cashew and jiggery.

xii)  Instant mixes

Basically there are two types of instant mixes. First type of 
products are prepared by blending various ingredients in 
required proportion along with chemical bavening agents in 
planetary mixer. The other groups of instant mixes are based 
on pro cooked dehydrated products and these include 
Kichidi, curried dhal, curried rice, curried peas and upma 
mixes.

Coming to food processing sector, the vast Indian diaspora 
around the world, of the order 20l million, can translate in to 
big business for the food processing industry. The demand 
potential of Indian food abroad is $ 1.5 billion. The estimated 
revenue is  5 billion generated by Indian food restaurants and 
retailers in UK alone. The popularity of Indian ethnic food in 
rising not only among Indian expatriates but also among 
stream population in Europe and United States.  Processed 
horticultural products are exported by developed nations like 
Europe, USA, Japan and the U.K. Inspite of this global 
potential it is a sad fact that only 2% of the agro food products 
are processed in India.

Even though India has strong agricultural production base, 
its wastage of agricultural produce is massive and the food 
processing sector to still at a nascent stage in terms of 
development. In India, processing level is very low, ie, 
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around 2 per cent for fruits and vegetables 26 per cent for 
marine, 6 percent for poultry and 20 per cent buffalo meat as 
against 60-70 percent in the developed countries. India’s 
export of processed food in global trade is only 1.5%. Value 
addition is around 20 percent. The highest share of 
processed food is in the dairy sector, where 37% of the total 
produce is processed. So if the food processing sector taps 
the market at right time with right strategies it is sure that 
they can come up with profitable business.

Conclusion

Agricultural development is central to all strategies for 
planned Socio economic development. In our economy, 
agriculture has to play multifaceted roles. Thus any change 
in the agricultural sector has multiplier effects on the entire 
economy. The widest dispersal of economic benefits can 
also be attained through agricultural development. The best 
option for agricultural sustainability is to ensure 
remunerative price of the agricultural produce by making is 
more marketable by the simple device of processing it, 
packaging, it and prolonging its durability. Large scale 
commercial food processing originated in Western Europe 
and in the USA. In India the first cannery was the Bengal 
Preserving Company started in Muzarpur in the first year of 

th20  century by A.B Sircar. The food processing sector will 
helps to solve the biggest challenges of low farmer income 
and high subsides, high wastages along the value chain and 
co-existence of jobless growth and poverty. Food 
processing industry is of enormous significance for India’s 
development because of its capability in promoting the 
linkage between agriculture and industry. The food 
processing industry in made up of primarily secondary and 
tertiary food processors. Different types of processed foods 
include processed fruits and vegetables, biscuits, bread, 
convenience food, instant mixes etc. It is a strategic industry 
and has an irrevocable place in the who edifice of the 
economic structure of a country, food processing adds 
value, enhances shelf life of the perishable agro food 
products, encourages crop diversification and ensures 
remunerative market prices of the farm produce by making 
it more marketable. Increasing urbanization, consciousness 
on health and nutrition and changing life styles are changing 
consumption habits of India. The number of working 
women and nuclear families are increasing, creating and 
demand for processed ready-to-eat foods. Growth of 
organized retail which makes the processed food readily 

available is also driving growth of food processing. The food 
processing industry has a bright future due to India’s varied 
agro climatic conditions and demographic environment. 

Notes-

1. Food processing involves any type of value addition to 
agricultural or horticultural produce and also includes 
process such as grading, sorting and packing which 
enhance shelf life of food products.

2. Primary industries process raw foods (wheat in to flour, 
for example).

3. Secondary industries use primary products to 
manufacture their foods (flour in to bread).

4. Tertiary industries produce prepared convenience foods 
such as frozen dinners or canned soup.

5. Convenience  foods can be defined as those products in 
which all or part of their preparation has been 
transformed from the consumer’s kitchen to processing 
plant.
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This paper explores the role of social networking sites on brand attachment. It aims to investigate the benefits of social 

networking sites to gain the brand attachment for organizations. The research  further explores if consumer behaviour 

patterns are changed across the social networking users or not. This study is a descriptive one wherein a survey was 

conducted by administering a structured questionnaire from social networking sites users through online. The 

research describes the potential advantages of exploring social networking sites for organization and improvement in 

their brand attachment 
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ocial Networking Sites (SNSs) create a platform for 
business with their interactive and strong Scommunicative capabilities (Sigala, 2012; Yoon, 

Choi, & Sohn, 2008). These days companies are using SNSs 
as an important tools to have their customers engaged and 
collaborated with them. However, brand awareness is also 
getting increase by SNSs (Barwise & Meehan, 2010). 
Consumers' selection procedure is getting significantly 
influenced by brand awareness (Hoyer & Brown, 1990; Lin, 
2013). Marketing and consumer behavior, both the domain 
are having equal relevancy of social networking sites. While 
consumers are making their mind for any purchase they are 
relying on SNSs more than ever (Hinz et al., 2011). The role 
of digital campaign in framing the consumers' perception is 
yet to study in depth (Hutter, Hautz, Dennhardt, & Füller, 
2013; Nusair, Bilgihan, Okumus, & Cobanoglu, 2013). 
Every individual post on SNSs are generally seen by an 
average 35 % users who are in connection with the post-
owner (Bernstein, Bakshy, Burke, & Karrer, 2013). This data 
shows that the consumers are spending more and more time 
in the social networking sites, and an increasing share of 
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communication occurs within these new social network 
environments (Albert A. Barreda, Anil Bilgihan, Khaldoon 
Nusair, Fevzi Okumus, 2015). Therefore, studying the 
branding concept with an angle of SNSs is most important 
(Barwise & Meehan, 2010).

 In respect to marketing communication, this means that 
brand related interactions and exposure to marketing 
campaigns increasingly take place within social media 
(SM). The emerging communication setup has thereby 
transformed consumers from being passive participants in 
marketing to being active creators and influencers (Kozinets 
et al., 2008, Merz et al., 2009) and this active participation 
has shifted some power over brands directly to the consumer 
(Constantinides and Fountain, 2008). Bernoff and Li (2008) 
refer to this increasing influence of the user as “the growing 
groundswell of customer power” and “cultural shift in a 
customer-centric direction”. Traditional one-way 
communication in marketing has been transformed into a 
two-way peer-to-peer communication in reality (Berthon et 
al., 2008), and SNSs make it possible to have two-way 
conversations where customers participation is more 
important to develop the brand identity and brand image 
(Lim, Chung, & Weaver, 2012) because consumers now a 
days give more value to social media as an important 
communication medium far more than traditional 
communication channel for communication (Tahir M. 
Nisar, Caroline Whitehead, 2016). 

If social media is governed by user voices, individuals' 
contributions, participation and conversation, then how can 
marketers benefit from this shift? Naturally, the more the 
consumers are involved and integrated, the less authority 
and message credibility is left for the companies. Weber 
(2011) claims that social media, indeed, requires entirely 
new methods of doing business. Whether marketing 
objectives are to build long-term brand awareness or 
stimulate an immediate purchase, companies operating in 
the online space or any space for that matter – seem to have a 
limited understanding of what social media really is or how 
to use it effectively (Weber 2011, Hanna et al. 2011, Kaplan 
& Haenlein 2010; Austria & Chung 2010). The effects of 
social networking media campaigns on consumers' 
perception of products and brands as well as the impact on 
purchase decisions have yet to be better understood 
(Edelman, 2010; Barwise and Meehan, 2010). The potential 
drawbacks of SM activities like the spread of negative word 
of mouth and information overload causing disturbance and 

annoyance (McCoy et al., 2007), and the difficulties in 
calculating an added-value of such efforts have kept many 
marketing practitioners  sceptical. However, since brands 
cannot take the risk of being absent in such an influential 
communication channel, despite the risks and doubts, 
companies are investing increasingly into their social media 
activities (Divol et al., 2012). And current study reveals that 
researchers are focusing on digitalization of brand' related 
issues very strongly and seriously to make effective 
communication channel (e.g. Beck and Rygl, 2015; Bell et 
al., 2014; Pantano and Viassone, 2015; Verhoef et al., 2015, 
Yurova et al., 2017).

This study therefore investigates how social media activities, 
in specific the Facebook appearance of a car manufacturer, 
affect the perception of brands, and ultimately influence the 
purchase decision process of consumers while considering 
the risk of creating annoyance. From a theoretical standpoint 
the results of this study contribute to our understanding of 
the value-enhancing potential of social media campaigns 
and demonstrate how the perception of brands is influenced 
through this new communication channel. For brand 
managers this study is of value, as it shows that social media 
activities do have a positive influence on brands as they 
support their management of the purchase process.

Literature review

Social Networking Sites

Social media, today, is not just a tool but a way of life. 
Therefore, if any brand has to have a meaningful relationship 
with its consumers, it needs to have a strong presence on 
these platforms. The effect of India on the global social 
media map can be understood by the fact that recently India 
became the second country, after US, to hit 100 million 
Facebook users and is poised to become the number one in 
2016. Also, it is said that due to the rapid penetration of 
internet and smart phone users in India, Facebook is likely 
add another 100 million users in the next 2-3 years. The rules 
of social networking sites to get engaged with customers are 
likely to be different. Their characteristics vary by region, 
depend on their social and economic conditions and are 
generally marked by an increased use and familiarity with 
communication, media, and digital technologies. 
Organizations, worldwide, need to have further research on 
the marketing riddle to convert likes, follows and pings into 
sales.
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Indian Millennials are the most optimistic in the world. They 
are ambitious and cling to a brand that will help them in 
fulfilling their ambition. They are technology lover, even 
this generation comes in the era of internet and mobile 
technology. They access information at the click of button 
and their lives run on apps. Constantly connected with each 
other through their smart phones. According to Facebook, 
84 million of its 100 million users in India access the social 
networking site from their mobile devices. In a better 
position compared to last generation.  Global Millennial 
Purchase power to be $ 11.5 Trillion by 2017. As per the 
eMarketers 2015 survey reports, the 89% of Indian 
Millennials research online before making a purchase, while 
74%  believe they influence the buying decisions of both 
their peers. Indian's Internet and Mobile user base has grown 
exponentially leading to a rise in social media connections. 
The advent of 4G will further drive this segment. The total 
Internet Users are approx. ~ 239 Million and out of this 
figure 180 Millions Millennials are using Internet. Where as 
we do have 700 Millions mobile users across the country. 
Infect they are more brand vocal. Their unprecedented 
desire to share and belong to some form of community, both 
in the professional and personal context make them fell 
more than happy to advocate or criticize the brands to others 
– Sharing gives them a sense of achievement. 

Brand attachment 

Attachment refers to a bond or attachment between people 
and can be between a person and an object. Attachments can 
vary in intensity, but are generally strong and have positive 
overtones such as affection, love, and passion (Thomson et 
al.,2005). Psychology consider the Bowlby's (1982) 
research, the source of theory of attachment, which state 
“relationship that is developed between infants and their 
caregivers. Generally, humans tend to develop, maintain and 
dissolve emotional bonds with particular others 
(Bartholomew and Horowitz, 1991; Hazan and Shaverr, 
1994). Later on, the theory turned from person-to-person 
relationship to corporate or brands (Carroll and Ahuvia, et 
al. 2006). This is because of the brand attachment is a multi-
faceted, and researcher tried to deliver the various 
definitions but all have various perspectives. Like as, 
definitions sourcing from the attachment theory, describe 
brand attachment as an emotional-laden bond or as an 
emotional=laden bond or an emotional link between a 
person and a brand (Bozzo et al., 2003; Lacoeuilhe and 
Belaid, 2007, Thomson et al., 2005). Every product or brand 

 

have some loyal customer(s), who get in touch with the  
product or brands, passion or affection towards them, have 
some feeling connection, to a degree that can vary from one 
brand to another (Thomson et al., 2005). Researchers also 
study on the maintaining of closeness as a basic 
characteristic of emotional attachment (Ainsworth and Bell, 
1970) with Lacoeuilhe (2000, p.66), in addition to this 
“attachment to the brand is a psychological variable that 
reveals a lasting and inalterable affective relationship 
(separation is painful) to the brand and expresses a relation 
of psychological closeness to it” but most of the practitioners 
include the notion of self-concept on the definition. 

Previous research claims that the strong link between the 
brand and the self is the brand attachment (cf. schulz et al., 
1989; kleine et al., 1993), even some cases claim that the 
self-concept is necessary for the attachment to occur.  Park et 
al. (2006, p6) described brand attachment “the strength of 
the cognitive and emotional bond connecting the brand with 
the self”, placing also the aspect of cognition in the 
definition. In addition to all, attachment reflect the state of 
mind with psychological dimensions that ties the brand with 
the consumer both emotionally and cognitively, being 
considered as consumer's self-extension. The customer 
developing emotional attachment with the brand across time 
may have the same attachment styles that an individual is 
experiencing in an interpersonal relationship (i.e. secure, 
anxious-ambivalent and avoidant). Therefore, it is obvious 
that the attachment character is a collection of emotional and 
cognitive schemas (Baldwin et al., 1996) and consumers 
establish link which connect the brand and their self 
(Thomson et al., 2005).

Conceptual framework

To frame the conceptual model we have selected four 
distinctive constructs to analyse how marketing activities in 
social media are influencing the consumer' decision-making 
process. Brands structure on social networking sites is 
having six dimensions, openness, conscientiousness,
agreeableness, extraversion, warmth, contentiousness 
respectively (Jooyoung Kim, Eun Sook Kwon & Bongchul 
Kim, 2017), which are further utilized in this study as a base 
of the reliable and validate scale to measure the consumers' 
brand engagement behaviour of consumers on social 
networking sites. The consumers' brand engagement on 
social networking sites is measured by three construct; 
information convenience (derived by Openness), ads 
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effectiveness (derived by contentiousness and warmth) and 
community building (derived by agreeableness, 
conscientiousness and extraversion) which is supported by 
Tahir M. Nisar, Caroline Whitehead (2016) in his study 
where he explained the number of factors why consumers 
want to follow a brand on social networking sites and “To be 
a part of a community” is one of the major dimension in that. 

These three dimensions are used in this study with 
crosscheck of its reliability and validity scale to measure the 
consumers' brand engagement behaviour on social 
networking sites. The conceptual model (Figure 1) include 
engagement on social networking sites, brand attachment, 
and consumer behaviour. 

Conceptual Model (Figure 1)

Social Media Presence: 

Social Media has multiple uses in branding and marketing 
depends on the business objectives and strategy. The way 
Social Networking Media is utilized as part of branding 
strategy, varies from company to company, depending on 
marketing and business objectives. In attempts to advance 
understanding of Social Networking Media as a tool of 
Brand creation, a new topic in branding has begun to gain 
the ground – that is social networking media and its impact 
on consumer's behavior. 

As per the attachment theory, the degree of emotional 
attachment to one object can predict the character of further 
interaction with that object (Bowlby, 1979), to simplify this, 

highly attached persons are ready to spend more and make 
sacrifices for their person of interest (Bowlby, 1980; Hazan 
and Shaver, 1993). In a marketing perspective, consumers 
who are strongly committed to a particular brand are willing 

to make an investment in their relationship with the brand 
and pay more prices in order to acquire it and similarly be 
strongly committed and loyal (Thomson et al., 2005). 
Moreover, a consumer that experiences a robust emotional 
bond with a brand has higher possibilities to forgive the 
brand in case of mishap or, alternatively, he opt to promote 
the band with positive word-of-mouth and derogate of 
alternatives (Miller, 1997; Finkel et al., 2002; Primentel and 
Reynolds, 2004). Therefore we hypothesize the following 
hypothesis: 

.

SCMS Journal of Indian Management, January- March 2018



A Quarterly Journal    

100

H1. The customers' who are influenced by the brand through 
social media campaign have more attachment towards the 
brand. 

H2-a. Brand attachment developed by the social media 
campaign positively influence the consumers' buying 
behavior pattern, especially impact on their purchase 
intention for the brand.

H2-b. Brand attachment developed by the social media 
campaign positively influence the consumers' buying 
behavior pattern, especially influence the customer to pay 
more for the brand.

H2-c. Brand attachment developed by the social media 
campaign positively influence the consumers' brand vocal 
characteristics, i.e. customers are more brand vocal when 
their brand attachment behavior is increasing through social 
networking sites. 

 Methodology

The model and hypothesized relationship were tested using 
Samsung company as an example, that fully conform to the 
definition of organization present on social networking 
media platform. From its inception as a small export 
business in Taegu, Korea, Samsung has grown to become 
one of the world's leading electronics companies, 
specializing in digital appliances and media, 
semiconductors, memory, and system integration. Today 
Samsung's innovative and top quality products and 
processes are world recognized. This timeline captures the 
major milestones in Samsung's history, showing how the 
company expanded its product lines and reach, grew its 
revenue and market share, and has followed its mission of 
making life better for consumers around the world. For over 
70 years, Samsung has been dedicated to making a better 
world through diverse businesses that today span advanced 
technology, semiconductors, skyscraper and plant 
construction, petrochemicals, fashion, medicine, finance, 
hotels, and more. Their flagship company, Samsung 
Electronics, leads the global market in high-tech electronics 
manufacturing and digital media. Through innovative, 
reliable products and services, talented people, a 
responsible approach to business and global citizenship, and 
collaboration with their partners and customers, Samsung is 
taking the world in imaginative new directions.

To test the proposed hypothesis on Samsung, a survey was 
conducted online, where a set of questionnaire was prepared 
by using facility to make online forms available on Google 
documents and send to the graduate, post-graduate and Ph.D. 
students of DIT University. Overall, the questionnaire 
yielded 270 responses out of which 42 questionnaires were 
omitted due to incomplete details. The validation of survey 
instrument was checked through pilot testing and items for 
dependent variable (brand attachment & consumer behavior) 
and independent variable (social networking sites presence) 
were finalized after ensuring the reliability and objectivity of 
the survey. All eight constructs measured on established 
scale, where Cronbach α values are more than .778 and have 
measured construct validity through convergent and 
discriminant validity test, the results are given in Table 3. 
And according to the results, data set is not having any 
validity issues as satisfied the following conditions for 
convergent validity: CR > 0, CR > AVE, AVE > 0.5 and for 
discriminant validity:  AVE > MSV, AVE > ASV. As per the 
result, data set is having no convergent and discriminant 
validity issues. Model fitness is also crosschecked for the 
same, details are given in Table 4-a, Table 4-b. In the final 
step, to prove the proposed hypothetical model and model fit, 
SEM analysis was conducted on AMOS 18.0.

Data analysis and result

Sampling

The targeted population was 300 students from DIT 
University, Dehradun, India but were able to approached 
only 270 students so far. And out of 270 received responses, 
228 correct responses were obtained and considered for final 
data analysis. The responses rate is noticeably high and 
representative of the population studied. According to 
Rescoe (1975) for the questionnaire distribution method, in 
order to avoid sample bias, responses rate should be more 
than 10 percent and at least of 30 percent responses must be 
collected for the analysis (Sekaran, 2003). This enables 
generalization of results obtained (Hussey and Hussey, 
1997; Sekaran, 2003). 

 The instrument

The questionnaire used in this research is divided into nine 
sections to specifically address the six hypotheses 
formulated. The first sections encloses the demographic 
information such as age, gender, education. The rest of the 
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captured sections contains items for engagement on social 
networking sites, brand attachment and consumer behavior.  
All items in section 2 – 5 were measured using an 
established scale on seven-point Likert scale from 1 for 
strongly disagree to 7 for strongly agree. 

Table 1. Demographic details of the data

Variable  Frequency Percentage (%) Mean Standard Deviation Range 
Gender      

Female 142 62.2    

Male 86 37.7    

Age   33 7.62 18-65 

Education Level      

Less than graduate  44 19.2    

Graduation 72 31.5    

Post-Graduation  85 37.2    

Ph.D 27 11.8    

 

 Structural Equation Model (SEM)

SEM is a second-generation multivariate technique that 
combines multiple regressions with confirmatory factor 
analysis which is use to estimate simultaneously a series of 
interrelationship between the constructs of the hypothesized 
model. In general SEM has two components: first one is 
measurement model and the second one is structural model. 
The measurement model is concerned with relationships 
between latent variables and observed variables, aims to 
provide reliability and validity based on these variables 
(Doloi et. al., 2011). And the structural model studies path 
strength and the direction of the relationships among the 
latent variables. For better understanding, we can 
understand this in this way as well; the measurement model 
within the structural equation incorporates estimates of 
measurement errors of the exogenous variables and their 
intended latent variable (Green, 1990). 

The measurement model: The confirmatory factor analysis 
(CFA) using AMOS 18.0 was conducted to test the 
measurement model. It is essential to test whether the 
measurement model has a satisfactory level of validity and 
reliability before testing for a significant interrelationship in 
the structural model (Fornell and Larcker, 1981; Ifinedo, 
2006). Figure 2 shows a final measurement model of factor 
impacting the social networking media on brand attachment. 
Constructs Information convenience (CON), Ads 
Effectiveness (ADS), Community Building (ENG), Brand 
Self Connection (BSC), Brand Prominence (BP), Pay More 
(PYM), Purchase Intention (PIN), Brand Vocal (REC) are 
indicated by three, four, four, three, three, three, three, three, 
indicators items, respectively, thus eight constructs are 
measured by 26 indicator variables. The psychometric 
properties of the measurement model in terms of reliability, 
convergent validity and discriminant validity were evaluated 
(see Table 2).

5.3 Sample Characteristics

The demographic profile details of the respondents are given 

below in table 1. 
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Figure 2: Measurement Model
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Construct  Items  Description Stand. 
Factor 
loading  

Cron
bach 

α  

CR 

      

Ads 
Effectiveness 

 AC1
 

I found Samsung ads are more creative and 
communicative 

 0.66
 

0.862
 

0.871
 

AC2
 

I found Samsung ads are more appealing to buy their 
product 

 0.78
 

AC3
 

Samsung ads campaign are more attractive 
 

0.71
 

AC4

 

I found the non-verbal communication in their ads telling 
a lot about their technological advancements

 0.74

 

Samsung 
Community 
Building on 
SNSs

 

EN1

 

I am connected with Samsung official page on social 
networking sites

 
0.84

 

0.883

 

0.981

 

EN2

 

The handle my complains and queries through social 
networking sites very well and on real time 

 
0.73

 

EN3

 

Samsung communicate us with their Facebook page to 
get our remarks on their new technological innovation

 

0.64

 

EN4

 

They organized online competition to engage their online 
community and  customers

 

0.58

 

Information 
Convenience 

 

CO1

 

I use to get all the information about new launch and 
upcoming product thorough SNS very easily

 

0.64

 

0.778

 

0.864

 

CO2

 

Get

 

in touch with company through SNS is very easy 
these days

 

0.79

 

 

CO3

 

For any Samsung product purchase decision, I found 
SNS are very easy to get the customer’s reviews 

 

0.85

 

Brand Self 
Connection 

 

BSC1

 

The brand is part of who I am

 

58

 

0.921

 

0.946

 

BSC2

 

I feel personally connected with this brand

 

62

 

BSC3

 

The brand fits well with my current stage of life

 

71

 

Prominence

 

PRO1

 

I have automatic thoughts/feelings for that brand 

 

94

 

0.899

 

0.924

 

PRO2

 

The thoughts/ feelings come naturally for that brand 

 

67

 

PRO3

 

The brand is getting attraction from other brand 
consumer as well

 

77

 

Pay More

 

PM1

 

I do not mind paying more to have this brand product

 

67

 

.0867

 

0.883

 

PM2

 

I can pay more not to stand in the waiting list for this 
brand

 

81

 

PM3

 

I can pay more to avail the offer on these brand

 

85

 

Purchase 
Intention 

 

PI1

 

I Intent to buy this brand product very shortly

 

87

 

0.856

 

0.842

 

PI2

 

I will book their new product in advance

 

63

 

PI3

 

I will visited their showroom to feel their newly launched 
product physically, to make my choice final for next buy

 

58

 

Brand Vocal

 

PRM1

 

I will recommend Samsung brand to my colleague and 
family always

 

58

 

0.893

 

0.924

 

PRM2

 

I will be more than happy to wear their brand logo 
printed T-Shirt while rooming around the city

 

64

 

PRM3

 

I will share their products and post on my SNS wall 

 

79

 

 

Table 2: Factor Loading, Cronbach α, CR
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Table 3 shows the composite reliability of all constructs are 
more than 0.842, which helps us to conclude that composite 
reliability of the constructs in measurement model is above 
0.70. Therefore, all constructs in the measurement model 
have good reliability. The factor loading of all observed 
variables in Table 3 are ranging from 0.76-0.94. This clearly 

indicates that observed variables or items are adequate and 
corresponded to their constructs. So we can confirms the 
construct convergent validity. 

Construct Validity: To check the construct validity, we have 
done the calculation which to check the convergent validity. 
Results are given below in Table 3. 

Table 3: Convergent and Discriminant Validity

 BP COM ADSE BV INC PI PAM BSC CR AVE MSV ASV 

BP .739               .924 .523 .049 .011 
COM .025 .742             .981 .531 .013 .002 
ADSE .065 .037 .723           .871 .507 .036 .012 
BV .064 .002 .048 .767         .924 .634 .023 .017 

INC .024 .133 .008 .063 .733       .864 .543 .023 .006 

PI .326 .071 .069 .096 .040 .736     .842 .558 .046 .003 

PAM  .029 .045 .147 .138 .008 .152 .658   .883 .532 .032 .004 
BSC .041 .032 .006 .189 .038 .037 .038 .645 .946 .587 .031 .001 

 Source: Authors BP: Brand Prominence, COM: Community Building, ADSE: Ads Effectiveness, BV: Brand Vocal, INC: Information Convenience, PI: 
Purchase Intention, PAM: Pay More, BSC: Brand Self-Connection,, CR: Composite Reliability, AVE: Average Variance Extracted, MSV: Maximum Shared 
Variance, ASV: Average Shared Variance

For Convergent Validity, the rule is; CR > 0, CR > AVE, AVE 
> 0.5 and for Discriminant Validity these two term should 
follow; Maximum Shared Variance (MSV) should be less 

Table 4-a: Model Fitness 

than AVE and Average Shared Variance (ASV should be less 
than AVE. As per the result, data set is having no convergent 
and discriminant validity issues.

Model NPAR CMIN DF P CMIN/DF  

Default model 86 609.520 349  .000  1.746  

Saturated model 435 .000 0    

Independence model 29 1756.786 406  .000  4.327  

 

Table 4-b: Model Fitness with RMSEA Value

CMIN/DF should be less than 3, which is 1.746 in this model. 

Model CFI GFI NFI 

Delta1 

TLI 

rho2 

RMSEA  

Default model .915 .985 .954  .889  .062  

Saturated model      

Independence model      
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The model fit indices like comparative Fit Index (CFI), the 
goodness of fit index (GFI), Normal fit index (NFI), Tucker 
Lewis Index) and root mean square of error approximation 
(RMSEA) were selected to judge the model fit (Hair et al., 
2010). In order to obtain an acceptable fit with data, the 
acceptable respective values of CFI, GFI, NFI and TLI 
should be more then 0.9 and the RMSEA value must be 

lower than 0.08 (Gefen and Straub, 2000). Table 4-b shows 
the summary of goodness-of-fit indices for measurement 
model. The respective CFI, GFI, NFI and TLI values are 
0.915, 0.885, 0.854, and 0.869. The RMSEA shows a value of 
0.062. Although the GFI, NFI, TLI values did not meet the 
threshold of 0.90, but all three values are very close to the 
threshold, thus representing an acceptable model fit. 

Figure 2: SEM Modeling for the conceptual model
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Structural Model:

First of all, we postulated that social networking sites 
presence influences brand attachment. Thus, H1 is 
supported: the analysis shows a significant positive 
relationship between social networking site presence and 
consumer behavior. 

Hair et al., (2014) argue that in SEM path coefficients with 
standardized values above 2.0 are significant and those with 
value below 0.10 are usually not significant. The effect of 
social networking sites on brand attachment can be regarded 
as medium to strong and at the same time, presence on social 
networking sites explains an important percentage of the 
dependent variable (Figure 2). As per the received SEM 
model (figure 2), consumer brand attachment behavior as a 
dependent variable is getting moderated by brands' presence 
on social networking sites (independent variable), and the 
impact of this independent variable to the dependent 
variable is further molding consumers' behavior in a positive 
way. 

The final set of hypotheses pertains to the impact of brand 
attachment on behavioral intentions.  Here, we have to 
concern about this relationship whether it really profit the 
brands to have attached consumers or not? Does it affect 
purchase intention (H2-a), willingness to pay more (H2b) 
and willingness to promote the brand (H2c)? All H2a (β = 
0.683, p < 0.01), H2b (β = 0.734, p < 0.01) and H2c (β = 
0.621, p < 0.01) – are supported for Samsung (as per the 
received SEM model, figure 2)

Discussion and Future Scope:

Now a days, companies are drawing away from their 
marketing strategies, despite the fact it is an element that 
consumers have always treasured their relationship in 
brands (Penaloza, 2000: Peterson, 2005). In this article, we 
analyse the influence of brands' social media activities and 
participants' social media involvement on the purchase 
decision process of consumers. Our findings demonstrate 
that engagement with a Facebook fan-page has positive 
effects on consumers' brand awareness, and purchase 
intention. This study contributed a magnificent role to 
marketing theory and research by demonstrating 
empirically the positive impact of social networking media 
on brand attachment. The result is important for future 
studies aiming to investigate our postulation that this effect 
can be explained by consumer's desire to keep the brands. 

Here, with this study we conclude that brand attachment 
significantly influences purchase intention, willingness to 
pay more and promote the brand or make the customer to be a 
brand vocal. 

This study had some limitations as similar as any study in 
this particular field. Firstly, the generalizability of the 
findings should be considered in light of our research 
limitations. The study refers to specific industry and sample 
collected from the consumer(s) from one university only, 
although student(s) represent various state of the country. 
Furthermore, it would be more valuable to calculate the 
impact of social networking sites to brand attachment and to 
other product categories or services by taking into 
consideration other parameters as well. In Further research, 
we can consider to examine the other constructs such as 
brand loyalty or brand awareness, brand warmth. And 
moderation by considering the gender role to calculate the 
impact of brand authenticity to brand attachment can also be 
a future study scope.
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E-learning is becoming all-pervading, right from higher education to corporate training, thanks to the explosive 

growth of internet and reducing cost of communication. While diffusion of e-learning is exponential, there is also the 

disturbing trend of just about only 5% of people complete the course. Service quality is one of the reasons why 

participants do not complete the course. The objective of this research was to formulate a framework for service 

quality of paid on-line e-learning certification courses. The study identified three dimensions viz., information 

quality, system quality and experience quality that contribute to service quality. Further, the study also identified six 

factors that constitute these three dimensions.
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ducation has evolved over the past few decades in 
India. Fuelled by explosive growth in population and Eburgeoning middle class who aspire to reach higher 

standards of living, education is seen as a passport to success. 
However, the investment by government in education has not 
kept pace with the population growth. As a result, though 
India has the largest pool of students graduating from its 
multitudes of institutes and universities, it also has the 
dubious distinction of finding only a quarter of them 
employable. There is a crying need for job specific education 
for the un-employed and continuing training for those who 
are employed. 

With the current connectivity and communication 
infrastructure, it is incredible that E-learning can be rolled 
out to millions across India. But with the promised 
investment of over Rs.4.5 Lakh Crores, the Digital India 
initiative of the Government of India is expected to take 
quality learning and education to nook and crook of the 
country, where high speed internet and bandwidth were 
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hitherto not available. Even without considering the impact 
of Digital India, E-learning in India is expected to grow at a 
CAGR of 17.4% from 2013 to 2018 (Docebo, 2014), double 
that of the global growth. Increased internet penetration, 
rising demand and lower cost of coverage are expected to 
further develop the Indian e-learning market. Even now, for 
example the MOOC provider Coursera has one million 
users from India, almost the same as from China and 
considers India is its biggest source of online learners after 
the US, its home base. 

Advancements in technology have helped in delivering 
digital content through multiple modes such as smart 
phones and tablets. There are several initiatives like that by 
Ericsson that uses smart phones to deliver content for 
IGNOU (Indira Gandhi National Open University), by 
Educomp that has launched its school education platform, 
where children download content through 3G wireless 
networks and by HCL Technologies in partnership with 
Government of India that proposed to launch Sakshat, a 
tablet priced at around Rs.1500. The scheme aims to connect 
25,000 colleges and 400 universities across the country in an 
e-learning program through an existing Sakshat portal. 
(Ernst & Young 2015). Availability of education anytime, to 
anyone and anywhere is increasingly appealing not only to 
students, but also to working professionals and to the 
corporate sector. 

On-line E-learning (which we shall refer as 'E-learning') is 
the main educational application of ICT and is usually 
defined by the types of learnings and technologies that are 
used (Khan, 2001; Govindaswamy, 2002). E-Learning 
utilizes web based communication, collaboration, 
knowledge transfer and training to support user's active 
learning without the time and space barriers (Kelly & Bauer, 
2004; Lee et al., 2009).

The success and effectiveness of e-learning is dependent on 
completion of the course. However, there is also the 
disturbing trend of just about only 5% of people complete 
the course. (Ho A D et al, 2014). The key reason for poor 
course completion of e-learning courses could be poor 
service quality. Service quality of e-learning have been 
subjected to several studies. However, most of these studies 
focus on corporate e-learning and e-learning in higher 
education. There are no specific studies, especially in the 
Indian context on service quality of paid individual  e-

learning. i.e, on the factors of service quality of short term 
paid on-line courses taken up by individuals – either students 
or working professionals. The study aims to bridge this gap.

The study at the basic level will evaluate and validate the 
different variables that a learner will consider while 
assessing e-learning. Further, basis these variables/ 
constructs, the study aims to build a service quality 
framework. The constructs will form the base of the 
framework. The constructs will lead to the factors, which in 
turn will constitute different dimensions of service quality. 

Literature Review

The end user perceived service quality plays an important 
role in the adoption of e-learning in a company. To 
understand how service quality affects system success in IT, 
Wong and Huang (2011) adopted the SERVQUAL  
(Parasuraman et al, 1985, 1988, 1991) scale to assess 
information system service quality. From the users 
perspective they are motivated to use e-learning when they 
receive high quality e-learning service to overcome 
problems. Similarly, end users become more interested in 
learning and thus increase their satisfaction when the e-
learning system provides useful information for their job 
functions (Roca et al., 2006). The SERVQUAL model was 
theoretically and empirically studied, examined, and 
discussed in several academic studies (Albassam T & 
Alshawi S, 2010). 

Users of e-learning services are also information system (IS) 
users. Consequently, all customer satisfaction, information 
user satisfaction and web-customer satisfaction must be 
considered when assessing e-user satisfaction. In the IS 
domain DeLone & McLean (1992) proposed an IS success 
model, which depicted system and information quality as 
affecting user satisfaction and IS use. Seddon (1997) also 
modelled system quality, information quality and perceived 
usefulness as the key determinants of user satisfaction. To 
amend Seddon's model, Rai et al. (2002) proposed perceived 
ease of use, perceived usefulness, and information quality as 
antecedents of satisfaction. To reflect the importance of 
information systems, numerous IS researchers (Kettinger & 
Lee, 1994, 1997; Pitt et al., 1995, 1997; Van Dyke et al, 
1997) also included service quality as an important factor 
affecting user satisfaction. DeLone & McLean (2003) 
proposed minor refinements to the IS success model as well 
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as an updated model. In the updated IS success model, 
DeLone & McLean (2003) added 'service quality' as a key 
dimension of IS success in e-commerce environments. 

Jung (2010) conducted a study to identify the quality 
dimensions as perceived by adult learners who had taken 
one or more e-learning courses offered by higher education 
institutions in South Korea. The study identified seven 
dimensions that could define e-learning quality: Interaction, 
Staff Support, Institutional Quality Assurance Mechanism, 
Institutional Credibility, Learner Support, Information and 
Publicity and Learning Tasks. 

According to Sun P C et al (2008) drivers for successful e-
learning are learners, instructors, courses, technology, 
design, and environment. Learner computer anxiety, 
instructor attitude toward e-learning, course flexibility, 
course quality, perceived usefulness, perceived ease of use, 
and diversity in assessments are the critical factors affecting 
learners' perceived satisfaction. System quality is the main 
factor that increases or decreases the efficiency of e- 
learning system and therefore e-learning systems 
developers should take consideration of these dimensions of 
system quality viz., usability, accessibility, reliability and 
stability (Oun Alla, 2013). 

The quality factors of e-learning as explained in the e-
learning success model of Holsapple and Lee-Post (2006) 
are system design, system delivery, and system outcome. 

Abdellatief et al (2011), in their study identify e-learning 
quality requirements a developer has to consider which will 
help in meeting customer needs. They categorise the quality 
requirements of e-learning into three levels, the first level 
being core services – termed as quality characteristics, the 
second level are elements that enable core services – termed 
as sub-characteristics while the third level are factors that 
support second level, termed as attributes. The study 
suggests four quality characteristics, viz., service content, 
system functionality, information technology and system 
reliability. 

While studying eLQA (e-learning quality assurance) 
framework that was launched in Taiwan to bridge digital 
divide between rural and urban areas, Chen (2009), 
examined e-learning quality through two programs – “e-
Learning Service Certification program (eLSC) and the e-

Learning Courseware Certification program (eLCC)”.  
While eLSC evaluates three quality factors, viz., personnel, 
course and system, eLCC has four key aspects, viz., content, 
navigation, instructional design and instructional media. 

The studies by Eom, S. B (2011), Sun P C Et al (2008) and 
Abdellatief et al (2011) identified the following factors as 
critical in evaluating e-learning service quality - system 
quality, information quality, self-efficacy, system-use, self-
regulated learning behaviour, course flexibility, course 
quality, perceived usefulness, perceived ease of use, and 
diversity in assessments, service content, system 
functionality, information technology and system 
reliability. 

However, these studies were not done in the context of India. 
Also, most of the studies centered around e-learning as part 
of higher education and as part of corporate training – in 
both these cases, the e-learning is not paid for by the 
learners. There is a necessity to ascertain the factors that 
contribute to service quality of e-learning, specifically in 
'paid-for' e-learning and hence this research. The literature 
review helped in formulating the basic constructs of this 
research.

Research Design

Statement of Problem

Service quality of e-learning have been subjected to several 
studies. However, most of these studies focus on corporate 
e-learning and e-learning in higher education. There are no 
specific studies, especially in the Indian context on service 
quality of paid individual e-learning. i.e, on the factors of 
service quality of short term paid on-line courses taken up 
by individuals – either students or working professionals. 
The aim of this research project is to bridge this gap. 

The study at the basic level will evaluate and validate the 
different variables that a learner will consider while 
assessing e-learning. Further, basis these variables/ 
constructs, the study aims to build a service quality 
framework. The constructs will form the base of the 
framework. The constructs will lead to the factors, which in 
turn will constitute different dimensions of service quality. 

The service quality framework thus formed will enable e-
learning service providers to assess the perceived service 
quality of their customers. 
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Exploratory Study

To develop the appropriate conceptual framework for 
assessing e-learning service quality, exploratory study was 
conducted with e-learning industry subject matter experts 
(SMEs). These experts hailed from companies that offer on-
line learning like Manipal Global, Avagmah, Simplilearn 
etc. who are leaders in e-learning in India.  Extensive one-
to-one interviews were conducted with these SMEs of 
service providers. 

The interviews helped in coming up with a set of constructs 
that could form the basis of e-learning service quality. The 
interviews with SMEs also helped to gain valuable insights 
on industry perception of the key constructs/ factors/ 
dimensions of service quality and also industry perception 
of the customer's service quality expectations.

Research Objectives

The research aims at developing a model for assessing e-
learning service quality. Specifically, the objectives of this 
research are:

Ÿ To identify the constructs, factors and consequent 
dimensions that contribute to service quality of 
'paid' individual e-learning courses.

Ÿ To create a model for service quality of paid e-
learning.

Descriptive Research

While exploratory study was used to formulate the 
constructs and framework, descriptive research was used to 
evaluate the suitability of the items, constructs and factors 

and the relationships between them. Based on the items 
shown in the framework (as shown in Table 1), a detailed 
questionnaire was prepared. A five point Likert scale – with 
response categories from “strongly agree” to “strongly 
disagree” was used to measure the responses to the items in 
the questionnaire.   In addition, the questionnaire also 
captured demographic information of the respondents.

Sampling & Data Collection

The respondents of the study were those who are pursuing/ 
have completed any paid short term on-line courses. These 
included students and working professionals. Non-
probability sampling with convenient sampling design was 
used. The respondents were from Business Schools and 
Companies in Mysore and Bangalore. The total sample size 
was 243.

Throughout the study, the level of significance was fixed at 
5% level.

It is pertinent to note that, throughout the study, the 
components extracted using the observed variables are 
termed as “Constructs”. The components extracted using the 
constructs are termed as “Factors” and the components 
proposed, based on the factors, are termed as “Dimensions”.

Data Analysis

Testing the reliability of the questionnaire

In order to ensure that the questionnaire has the required 
reliability in defining the constructs, we have used Cronbach 
alpha proposed by Cronbach (1951). The following table 1 
gives the overall reliability of the questionnaire.

Table-1: Cronbach alpha

Reliability Statistics  
Cronbach's 

Alpha 
Cronbach's Alpha Based on 

Standardized Items  
N of Items  

.904 .905 30  
Source: From Researcher's data analysis

From the above table 1, it was noted that the questionnaire 
had high consistency levels in designing the constructs. The 
reliability of the variables for each construct, after 
identifying the sets is presented in the later part of the paper. 
It is to be noted that the minimum cut-off for Cronbach alpha 
is 0.6 and above.

Exploratory Factor Analysis

Exploratory Factor analysis (EFA) is used to identify the 
variables that constitute a factor. Also factor analysis helps in 
reducing the number of variables to a more manageable set.

In this research, EFA was used to understand the different 
variables that were considered for the factors of content, 
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instructional design, pedagogy, technology, user interface 
and user experience and group them under the respective 
factors. Further EFA was also used to confirm the 
relationships between (a) content and instructional design to 
information quality, (b) pedagogy and technology to system 
quality and (c) user interface and user experience to 
experience quality. Table-2 gives the results of EFA that 
explains the construction of the factors.

Total number of factors to be extracted are decided based on 
the criteria proposed by Jolliffe (1972), where the cut-off 
point for the Eigen value is 0.7. We have used Promax 
rotation to ensure that the constructs extracted will be 
correlated to measure the factors.  

KMO (Kaiser Meyer Olkin) value, factor loadings and 
communalities were used as major measures in factor 
analysis. KMO index is suggested as a measure of sampling 
adequacy, under which one can check the dominance of 
multiple correlations against the partial correlations. Higher 
the KMO index, higher the justification from the sample 
with respect to the multiple correlations. The KMO index 
must be >=0.5 for further analysis (Kaiser (1970). Column-
5 gives the KMO index values for the current study.

In order to carry out the EFA, one has to ensure that the 
bivariate correlation matrix is significant against the null 
hypothesis that it is equal to an identity matrix. If the null 

hypothesis is not rejected, then one cannot use EFA for 
analysis. If the hypothesis is rejected, then it indicates that 
the correlation matrix is significant and EFA can be used. 
Column-6 gives the results of Bartlett test. From this, we 
conclude that all the correlation matrices corresponding to 
all the factors are significant and supports the use of EFA.

Communality is the proportion of variance of a variable 
explained by a factor structure and should be minimum of 
0.6. For the current study, we note that, almost for all the 
variables the communalities are more than the required cut-
off. Few variables have been retained because of their 
theoretical importance, in explaining the constructs.

Factor loadings indicate the importance of the item to a 
factor and should be ideally more than 0.40. The factor 
loadings must be considered to enable grouping the variables 
into factors. In the current study, we have used these factor 
loadings to build the constructs by considering those 
variables that have loadings more than the cut-off points 
under that construct.  

Reference to the cut-off points mentioned in this paper can 
be found in book Hair et al (2010). The variables under the 
six factors of content, instructional design, pedagogy, 
technology, user interface and user experience were 
considered, evaluated and the constructs arrived at are 
presented in the following table 2.

Vari
ables

Variable 
Description

Constructs
Factors KMO 

Value
Bartlett 

test
Communa

lities
Variance 

Explained (%)
Loadings

V4 Credible
Intelligible

Content

 

0.648

 

190.170, 
0.0001

0.785

79.838

 

0.763

V5 Easy to understand 0.803 0.887

V1 Relevant

 

Harmony

 

0.735

 

0.810

V2 Visually appealing

 

0.763

 

0.836

V3 Up-to-date

 

Up-to-date

 

0.907

 

0.938

V28
Provision to learn at 

one’s pace

 

Ease of 
learning

 

Instructional 
Design

 

0.634

 

24.940, 
0.0001

 

.638

 

72.602

 

0.822

V29
Clarity on 

objectives of 
learning

 

.725

 

0.545

V33
Assessments Vs. 

Outcome

 

.583

 

0.694

V31
Appropriateness of 
the outcome vis a 

vis objectives

 

Structure and 
Outcome

 

.789

 

0.701

V32 Logical structure

 

.784

 

0.861

V30
Appropriateness of 
the coverage vis a 

vis objectives

 

Appropriatene
ss

 

.838

 

0.888

  
  

Table 2: Factor Analysis 

     

SCMS Journal of Indian Management, January- March 2018



V6
Adequate 

simulations, videos 
to explain Adaptive

Pedagogy

 
 

.510

 

124.466, 
0.0001 .485

70.907

 

0.587

V7
Pace of course 

delivery

 

.827

 

0.935

V8
Suitability and 

adequacy of 
assessments tools

 

Assessments 
& Evaluation

 
.655

 

0.551

V9
Able to know the 
progress of the 

learning

 

.869

 

0.956

V10
Access and 
availability

 

Dependability

 

Technology

 
 

.633

 

190.513, 
0.0001

 

.605

 

64.594

 

0.788

V11 Speed of access

 

.573

 

0.739

V14 Reliability

 

.563

 

0.755

V12 Privacy

 

Security

 
.746

 

0.856

V13
Support from 

service provider

 
.742

 
0.868

V19 Consistency

 

User-friendly

 

User 
Interface

 .613
 

204.430, 
0.0001

 .860

 

80.654
 

0.929
V20 Ease of Use

 
.785

 
0.721

V22
Ease of 

Understanding
 Clarity

 
.790

 0.916

V17 Ease of Navigation
 

Clutter-free
 .717

 
0.536

V18
Attractive and unity 

in interface
 .880

 0.942

V25
Feedback on 

learning Learning 
Analytics 

User 
Experience

.613

253.908, 
0.0001 .836  

82.482

0.929

V26 Learning analytics .705  0.752
V23 Responsive

Assurance
.856 0.932

V24
Comfort and 

assurance
.808

0.742

V27 Progress Tracking
Performance 
Measurement

.919
0.918
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Testing the reliability and Validity 

In this section, the results of the reliability and validity of the variables in measuring the constructs is presented.

Table-3
Reliability and Convergent Validity measures

Factor
Construct No. of 

items
Item λ SMC Error Alpha AVE Sqrt(AVE) CR

Content

Intelligible

5

V4 0.763 0.582 0.418

0.670 0.721 0.849 0.928Harmony
V5 0.887 0.787 0.213
V1 0.810 0.656 0.344
V2 0.836 0.699 0.301

Up-to-date

 

V3

 

0.938

 

0.880

 

0.120

 

Instructional 
design

Ease of learning

 

6

 

 

V28

 

0.822

 

0.676

 

0.324

 

0.660

 

0.669

 

0.818 0.890

 

V29

 

0.545

 

0.297

 

0.703

 
 

V33

 

0.694

 

0.482

 

0.518

 

Structure and 
Outcome

 
 

V31

 

0.701

 

0.491

 

0.509

 
 

V32

 

0.861

 

0.741

 

0.259

 

Appropriateness

  

V30

 

0.888

 

0.789

 

0.211
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Pedagogy

Adaptive

4

V6 0.587 0.345 0.655

0.600 0.609 0.780 0.854Assessments & 
Evaluation

V7 0.935 0.874 0.126
V8 0.551 0.304 0.696
V9 0.956 0.914 0.086

Technology

Dependability

5

 

V10 0.788 0.621 0.379

0.660

 

0.645

 

0.803 0.900
Security

 

V11 0.739 0.546 0.454

 

V14

 

0.755

 

0.570

 

0.430

 
 

V12

 

0.856

 

0.733

 

0.267

 
 

V13

 

0.868

 

0.753

 

0.247

 

User 
interface

User-friendly

 

5

 

 

V19

 

0.929

 

0.863

 

0.137

 

0.660

 

0.679

 

0.824 0.911

 

V20

 

0.721

 

0.520

 

0.480

 

Clarity

  

V22

 

0.916

 

0.839

 

0.161

 

Clutter-free

  

V17

 

0.536

 

0.287

 

0.713

 
  

V18

 

0.942

 

0.887

 

0.113

 

User 
experience

Learning 
Analytics

5

V25 0.929 0.863 0.137

0.690 0.738 0.859 0.933
V26 0.752 0.566 0.434

Assurance V23 0.932 0.869 0.131
Performance 
Measurement

V24 0.742 0.551 0.449
V27 0.918 0.843 0.157
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Source: From researcher’s data analysis
2l: Standardized factor loading, SMC: Squared multiple correlation (l  CR: Composite reliability, Alpha: Cronbach alpha, AVE: Average variance explained.

From the above table, one can note that, the reliability levels 
are above or equal to the cut-off point (0.6). Hence, we 
conclude that the items moderately measure the constructs. 
A value of alpha that is close to 1 would fetch a good level of 
consistency (Cronbach 1951), in measuring the constructs. 
In the current study, we note that, the constructs are 
measured using the variables identified under each of the 
constructs. Based on these, we build the model. 

According to Hair et al. (2010), there are three common 
approaches to ensure convergent validity used by 

Correlations between the factorsTable: Correlations

researchers: (1) standardized factor loading (0.5 or greater);
(2) average variance explained (0.5 or higher); and (3) 
composite reliability (0.7 or above). As shown in Table 3, 
each standardized factor loadings ranged from 0.536 to 
0.942, which reflect adequate convergent validity. The 
values of average value explained (AVE) and construct 
reliability (composite reliability) were also more than their 
cut-off level 0.5 and 0.7 respectively and acceptable. 
Therefore, these measures exhibited adequate convergent 
validity.

 

    Content 
Instructional 

design Pedagogy Technology 
User 

Interface 
User 

Experience 
Content Pearson 

Correlation 
1 .599** .629** .608** .429** .587** 

Sig. (2-tailed)   .000 .000 .000 .000 .000 

N 242 242 242 240 242 242 

Instructional 
design 

Pearson 
Correlation 

.599** 1 .494** .593** .425** .592** 

Sig. (2-tailed) .000   .000 .000 .000 .000 

N 242 243 243 241 243 243 
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Pedagogy Pearson 
Correlation

 .629** .494** 1 .623** .432** .597** 

Sig. (2-tailed)
 

.000
 

.000
   

.000
 

.000
 

.000
 

N
 

242
 

243
 

243
 

241
 

243
 

243
 

Technology
 

Pearson 
Correlation

 .608**
 

.593**
 

.623**
 

1
 

.543**
 

.600**
 

Sig. (2-tailed)
 

.000
 

.000
 

.000
   

.000
 

.000
 

N
 

240
 

241
 

241
 

241
 

241
 

241
 

User 
Interface

 Pearson 
Correlation

 
.429**

 
.425**

 
.432**

 
.543**

 
1

 
.572**

 

Sig. (2-tailed)
 

.000
 

.000
 

.000
 

.000
   

.000
 

N
 

242
 

243
 

243
 

241
 

243
 

243
 

User 
Experience

 Pearson 
Correlation

 
.587**

 

.592**

 

.597**

 

.600**

 

.572**

 

1

 

Sig. (2-tailed)

 

.000

 

.000

 

.000

 

.000

 

.000

   

N

 

242

 

243

 

243

 

241

 

243

 

243

 
 

 

From the above table, one can note that, the factors built are significantly correlated. This is taken as a base to propose the final 
model, which is the core objective of the paper.

Source: From researcher's data analysis
**. Correlation is significant at the 0.01 level (2-tailed).

Overall Variance explained by the six factors

The overall variance explained by the six factors is 
computed, by using the constructs. The factor scores for the 
constructs were used to build the factors. To make this is 
possible, Promax rotation was used which allows the 
constructs to correlate and can be used to measure the 
factors. For example, the factor “Content” is measured using 
the factor scores, computed on constructs Intelligible, 
Harmony and Up-to-date. The factor scores of the three 
constructs are added to get the score for the factor Content. 
Similarly, the factor scores on other constructs are added to 
get the respective scores for other factors. The scores on all 
the six factors are used to compute the overall variance. EFA 
is used for the same and the total variance explained by the 
six factors is 63%. The corresponding tables are given in the 
appendix.

Service Quality Framework

Based on the factor analysis of the variables, service quality 
framework is formed with the constructs, factors and 
dimensions of service quality and is as per Figure 1.

As shown in the figure 1, the factors of content and instructional 
design together form information quality. Similarly, pedagogy 
and technology forms system quality and user interface and user 
experience forms experience quality.  Information quality, 
system quality and experience quality are three dimensions 
which together constitute service quality. 

Figure 1: Service Quality Framework of 
Paid E-learning Courses
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Discussion and Conclusion

This research was taken up to examine and identify the 
constructs/ factors that contribute to the service quality of 
'paid' on-line e-learning courses. The study confirmed six 
factors, viz., content, instructional design, pedagogy, 
technology, user interface and user experience as factors that 
contributed to the dimensions of information quality, system 
quality and experience quality which in turn contributes to 
the service quality of e-learning. The study also could 
narrow down the variables from thirty to sixteen which are 
the final constructs that constitute the six factors. 

As shown in table 2, content factor is constituted by three 
constructs, viz., intelligible, harmony and up-to-date, 
instructional design factor by three constructs, viz., ease of 
learning, structure of outcome and appropriateness, 
pedagogy factor by two constructs, viz., adaptive and 
assessments and evaluation, technology factor by two 
constructs, viz., dependability and security, user interface 
factor by three constructs, viz., user-friendly, clarity and 
clutter-free and user experience factor by three constructs, 
viz., learning analytics, assurance and performance 
measurement. The entire framework is shown in Figure 1.

The study provides valuable learning and helps in 
understanding the importance given by the learners of e-
learning to different factors. The research outcome clearly 
shows the areas the e-learning providers should focus on to 
ensure effectiveness and ensuring service quality.

Further research can be taken up to understand the 
importance of user interface and user experience and 
understand whether these factors are key determinants of e-
learning service quality or play the role of hygiene factors.  
Also this research did not study the relationship between 
service quality and customer satisfaction. The study of 
relationship between different dimensions of e-learning and 
customer satisfaction and also the different factors and 
customer satisfaction will provide valuable insights into the 
assessment of perceptions of e-learning customers. This will 
help the e-learning service providers and the e-learning 
industry to understand and address the areas that are 
perceived as important by customers in ensuring not only 
service quality, but also customer satisfaction.
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Appendix

 
Results of Exploratory Factor Analysis 

1.
 

Content
 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Table: KMO and Bartlett's Test
 

 

.648
 

Bartlett's Test of 
Sphericity

 Approx. Chi-Square
 

190.170
 

Df
 

10
 

Sig.
 

.000
 

Source: From researcher’s analysis
 

 

Table: Communalities
 

 
Initial

 
Extraction

 

V1
 

1.000
 

.735
 

V2 1.000 .763  

V3 1.000 .907  

V4 1.000 .785  

V5 1.000 .803  

Source: From researcher’s analysis  

 
Table: Total Variance Explained 

Component Initial Eigenvalues Extraction Sums of Squared 
Loadings  

Total % of 
Variance 

Cumulative 
% 

Total  % of 
Variance  

Cumulativ
e %  

1 2.171 43.419 43.419  2.171  43.419  43.419  
2 .962 19.241 62.660  .962  19.241  62.660  
3 .859 17.178 79.838  .859  17.178  79.838  
4 .558 11.162 91.000     
5 .450 9.000

 
100.000

    
Source: From researcher’s analysis  

 Table: Pattern Matrix
 

 
Component

 1
 

2
 

3
 V1

 
.178

 
.810

 
-.114

 V2
 

-.130
 

.836
 

.204
 V3

 
-.017

 
.064

 
.938

 V4
 

.763
 

-.108
 

.367
 V5

 
.887

 
.102

 
-.207

 Source: From researcher’s analysis  
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2.  Instructional Design  

Table: KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.  .634  

Bartlett's Test of 

Sphericity 
Approx. Chi-Square  240.940  

Df 15  

Sig. .000  

Source: From researcher’s analysis  

 
Table: Communalities  

 Initial Extraction  
V28 1.000 .638  
V29 1.000 .725  
V30 1.000 .838  
V31 1.000 .789  
V32 1.000 .784  
V33 1.000 .583  

Source: From researcher’s analysis  

 
Table: Total Variance Explained 

Component Initial Eigenvalues Extraction Sums of Squared Loadings  
Total % of Variance  Cumulative %  Total  % of Variance  Cumulative %  

1 2.246 37.441 37.441 2.246  37.441  37.441  
2 1.275 21.257 58.698 1.275  21.257  58.698  
3 .834 13.904 72.602 .834  13.904  72.602  
4 .690 11.504 84.106    
5 .554 9.241 93.347    
6 .399 6.653 100.000    

Source: From researcher’s analysis  

Table:  Pattern Matrix 
 Component  

1 2 3  
V28 .822 .153 -.169  
V29 .545 -.296 .485  
V30 -.010 .124 .888  
V31 -.185 .701 .449  
V32 .295 .861 -.120  
V33 .694 .141 .139  

Source: From researcher’s analysis  
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3. Pedagogy 

Table: KMO and Bartlett's Test  
Kaiser-Meyer-Olkin Measure of Sampling Adequacy.  .510 
Bartlett's Test of 
Sphericity 

Approx. Chi-Square 124.466 
Df 6 
Sig. .000 

Source : From researcher’s analysis  

 
Table:  Communalities 

 Initial Extraction 
V6 1.000 .485 
V7 1.000 .827 
V8 1.000 .655 
V9 1.000 .869 

Source: From researcher’s analysis  

Table: Total Variance Explained
 

Component Initial Eigenvalues  Extraction Sums of Squared Loadings 
Total % of Variance  Cumulative % Total  % of Variance  Cumulative %  

1 1.776 44.396 44.396 1.776 44.396 44.396 
2 1.060 26.512 70.907 1.060 26.512 70.907 
3 .732 18.299 89.206    
4 .432 10.794 100.000    

Source: From researcher’s analysis

  
Table: Pattern Matrix 

 Component 
1 2 

V6 .587 .261 
V7 .935 -.261 
V8 .478 .551 
V9 -.158 .956 

Source: From researcher’s analysis  
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4.  Technology 
  

Table:
 
KMO and Bartlett's Test

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
 

.633
 

Bartlett's Test of Sphericity
 

Approx. Chi-Square
 

190.513
 

Df 10  

Sig. .000  

Source: From researcher’s analysis
 

Table: Communalities 

 Initial Extraction  

V10 1.000 .605  

V11 1.000 .573  

V12 1.000 .746  
V13 1.000 .742  
V14 1.000 .563  

Source: From researcher’s  analysis

 

Table: Total Variance Explained
  

Component Initial Eigenvalues Extraction Sums of Squared Loadings  
Total % of Variance Cumulative %  Total  % of Variance  Cumulative %  

1 2.127 42.546 42.546  2.127  42.546  42.546  
2 1.102 22.048 64.594  1.102  22.048  64.594  
3 .722 14.432 79.026     
4 .615 12.300 91.326     
5 .434 8.674 100.000     

Source: From researcher’s analysis  

 
Table: Pattern Matrix

 
 Component  

1 2  
V10

 
.788

 
-.035

 
V11

 
.739

 
.055

 
V12

 
.023

 
.856

 
V13

 
-.023

 
.868

 V14
 

.755
 

-.015
 

Source: From researcher’s analysis
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5.  User Interface  

Table: KMO and Bartlett's Test 

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.  .613  

Bartlett's Test of 
Sphericity 

Approx. Chi-Square  204.430  

Df 10  

Sig. .000  

Source: From researcher’s analysis  
 

Table:

 

 

Communalities  
 Initial Extractio

n  
V17 1.000 .717  
V18 1.000 .880  
V19 1.000 .860  
V20 1.000 .785  
V22 1.000 .790  

Source: From researcher’s analysis  

 
Table: Total Variance Explained 

Component Initial Eigenvalues Extraction Sums of Squared Loadings  
Total % of Va riance Cumulative %  Total  % of Variance  Cumulative %  

1 2.167 43.347 43.347 2.167  43.347  43.347  
2 1.015 20.308 63.654 1.015  20.308  63.654  
3 .850 17.000 80.654 .850  17.000  80.654  
4 .572 11.447 92.101    
5 .395 7.899 100.000    

Source: From researcher’s analysis

  

 
Table: Pattern Matrix  

 Component  
1 2 3  

V17 -.091 .548 .536  
V18 .078 -.107 .942  
V19 .929 -.213 .112  
V20 .721 .407 -.097  
V22 -.019 .916 -.092  

Source: From researcher’s analysis  
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6. User experience 

 
Table: KMO and Bartlett's Test  

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.  .613  

Bartlett's Test of Sphericity Approx. Chi-Square  253.908  

Df  10  

Sig.  .000  

Source: From researcher’s analysis  

 
Table: Communalities 

 Initial Extraction  

V23 1.000 .856  

V24 1.000 .808  
V25 1.000 .836  
V26 1.000 .705  
V27 1.000 .919  

Source: From researcher’s analysis  

 
Table: Total Variance Explained  

Component Initial Eigenvalues Extraction Sums of Squared Loadings  
Total % of Variance Cumulative %  Total  % of Variance  Cumulative %  

1 2.282 45.631 45.631 2.282  45.631  45.631  
2 1.038 20.761 66.392 1.038  20.761  66.392  
3 .805 16.090 82.482 .805  16.090  82.482  
4 .538 10.758 93.240    
5 .338 6.760 100.000    

Source: From researcher’s analysis  

 
Table:  Pattern Matrix 

 
 Component  

1 2 3  
V23 -.236 .932 .182  
V24 .361 .742 -.190  
V25 .929 -.012 -.058  
V26 .752 -.065 .279  
V27 .099 .056 .918  

Source: From researcher’s analysis  
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7. EFA results for the six factors 

Table: KMO and Bartlett's Test 

 
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .877 
Bartlett's Test of 
Sphericity 

Approx. Chi-Square 676.483 
Df 15 
Sig. .000 

Source: From researcher’s analysis  

 Table: Communalities
  

 Initial Extraction 
Content 1.000 .649 

Instructional Design 1.000 .684 
Pedagogy 1.000 .607 

Technology 1.000 .629 
User Interface 1.000 .711 

User Experience 1.000 .467 

Source: From researcher’s analysis  

 
Table: Total Variance Explained 

Component Initial Eigenvalues Extraction Sums of Squared Loadings 
Total  % of 

Variance  
Cumulative 

% 
Total % of 

Variance  
Cumulative 

% 
1 3.746 62.431 62.431 3.746 62.431 62.431 
2 .667 11.111 73.543    
3 .524 8.735 82.278    
4 .396 6.599 88.877    
5 .370 6.169 95.046    
6 .297 4.954 100.000    

Source: From researcher’s analysis  

 
Table:  Component Matrix 

 Component 
1 

Content .805 
Instructional Design .827 

Pedagogy .779 
Technology .793 

User Interface .843 
User Experience .683 

Source: From researcher’s analysis  
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Aims and Scope

The SCMS Journal of Indian Management is a blind peer-reviewed Journal. The Journal deems it its mission to submit to the readers fresh fruit 
of management thoughts and rich cream of current innovative research.  The format of the Journal is designed reader-friendly.  The academia 
and the corporates have an easy access to the Journal.

The Journal looks for articles conceptually sound, at once methodologically rigorous.  The Journal loves to deal knowledge in management 
theory and practice individually and in unison.  We wish our effort would bear fruit.  We hope the Journal will have a long life in the shelves 
catering to the needs of b-students and b-faculty.

· Proposals for articles that demonstrate clear and bold thinking, fresh and useful ideas, accessible and jargon-free expression, and 

unambiguous authority are invited. The following may be noted while articles are prepared.

· What is the central message of the article you propose to write? Moreover, what is new, useful, counterintuitive, or important about 

your idea? 

· What are the real-world implications of the proposed article? Can the central message be applied in businesses today, and if so, how? 

· Who is the audience for your article? Why should a busy manager stop and read it?

· What kind of research have you conducted to support the argument or logic in your article?

· What academic, professional, or personal experience will you draw on to make the argument convincing? In other words, what is the 
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