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Professor Ariyarathna Jayamaha attached to the Department of Accountancy of the 
Faculty of Commerce and Management Studies was appointed as the new Dean of the 
Faculty of Graduate Studies. Professor Ariyarathna Jayamaha is the present Director of 
the Alumni Relations Unit and he was the Head of Department of Accountancy. 
 

 

 

 

 

 

 

 

 



INAUGURAL ADDRESS 

 

 
Dr. Ravichandran Krishnamurthy 

Associate professor and Director of Experiential Learning,  
New York Institute of technology, Abudhabi Campus, UAE 

An astute & result oriented professional with over 22 years of extensive experience in 
operations, business development, academics and institution building. Currently employed 
as Associate Professor and Director of Experiential Learning, New York Institute of 
technology, Abudhabi Campus, UAE. 

He holds the Post doctoral fellowship from University Kebangsaan Malaysia and Ph.D. in 
Finance from the University of Madras, India. His area of expertise is primarily with 
corporate finance and conducts focused research in the Behavioral finance and company 
analysis. He has co- authored several text books in Finance which are mainly focused on 
Indian markets. He made intellectual contributions that impact on the academic community 
in the area of corporate and Behavioral fiancé through papers published in competitive 
journals in this domain space (Finance India, Journal of investment, Money and Banking, 
International Journal of Economics and Finance…).  He has also made contributions through 
service to the academic community, as recognition of his scholarship, through her inclusion 
as a reviewer and/or discussant for several academic conferences and also acting as an 
Editor of an International Journal. His research in the field of finance also resulted in 
contribution to teaching and learning by way of the receipt of a NYIT ISRC grant award.  
His Intellectual contributions have furthered higher education initiatives through his 
continued collaborative experiential education work with students into the annual 
Corporate Challenge Competition.  His Intellectual contributions, by way of faculty-
mentored student research projects were presented by students at International conferences 
and also got published International journals. 
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Dr. RaedElzenaty, DDS, MBA 
Director of Institutional Research & Assessment 

New York Institute of Technology 
Abu Dhabi Campus, UAE 

 
 
 
 
 

 
 
 
 

 
 
It is a great pleasure to be invited to the ARC 2016- 8th International Conference on Applied 
Research in Engineering and Management Sciences, and a privilege to write this forward. 
 
It is a wonderful thing to encourage and broaden the realm of academic research to today’s world, 
and an even better thing to bring academics and researchers together in the common bond of 
academic research and development.  The exchange of ideas and discussion of viewpoints is not 
only precious but a necessary rung in the ladder to achieving global education initiatives.   
 
It is my hope that the one day of the ARC 2016 International Conference on Applied Research in 
Engineering and Management will encourage us all and enable us to bring home the motivation to 
spread among our peers and students.   
 
. 
 

Sincerely, 
 

Dr. RaedElzenaty, DDS, MBA 
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Dr.K.PrakashVel, 
Associate Professor, 

University of Wollongong in Dubai. 
 
 
It gives me immense pleasure in writing a foreword to the 
‘Academic Research Conference 2016 in Engineering and 
Management, being organized by Academic Research 

Publishers at Kuala Lumpur, Malaysia, during August 12h , 17th – 2016. 
 
ARC is a forerunner in creating and exchanging knowledge in the field of Business Management 
featuring major developments in the global economy and markets. They have been successful in 
organizing conferences to exchange skills and acumen on theory and practice on current and 
emerging management principles, ideas, concepts and research methods facilitating analysis among 
academicians, scholars and students, both at the post graduate and doctoral levels. I strongly 
believe that the conference would not only inspire the delegates participating from different parts of 
the World, but also further add to the existing literature in different research domains in business 
management. 
 
I am positive that the one day International Conference would be beneficial to the participants. I 
extend my sincere wishes for a successful conference. 
 
 

Dr. K. PrakashVel 
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                                                                               Dr.  R. Krishna 

Director – PG Studies 
                                                                      CITech, Bangalore. 

  
 

        
         
         
  

 
It is with immense pleasure that I write this Foreword for the the Proceedings of the International 
Conference scheduled to be held on August 12 -17th – 2016 at Kuala Lumpur , Malaysia, organised 
by the Academic Research Conferences/Publishers, Abu Dhabi, UAE 
 
 
I am informed that the responses are overwhelming from all corners in the form of quality research 
papers submitted for review/approval for presentation during the conference. I am sure, the 
Proceedings of the conference will serve as an excellent reference book to the Management teachers 
the world over. I trust also that this conference will be an impetus to stimulate further study and 
research in all the areas. 
 
Wishing Godspeed in all the endeavours. 
 

Dr. R. Krishna. 
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Gantasala V. Prabhakar, Ph.D 
Assistant Dean, School of Management 

&Associate Professor 
New York Institute of Technology, 

Abu Dhabi Campus, UAE 
 

Knowledge stems from extensive research undertaken by the multitude of experts in 
academia and the corporate. It then becomes quintessential that research-based findings that 
contribute to extant knowledge must be shared. One of the integral elements of Nonaka and 
Takeuchi’s SECI model is Knowledge Sharing. I have believed that bringing researchers from across 
the globe working in their domains of expertise on a common platform is in the direction of creating 
strong Communities of Practice. Academic Research Publishers has set a benchmark in organizing 
these congregations of knowledge and research pools and presenting opportunities for knowledge 
sharing and in turn fuelling possibilities of knowledge creation. ARC has successfully over the years 
provided the base to present, discuss and enhance research developments in each of the 
management functions.  

 
ARC has also garnered increasing patronage of participants who represent all the major continents 
and that in itself has been very inspiring and satisfying for me to be a part of their success. The 
conferences organized have seen an overwhelming response from global experts and is a testimony 
of the credentials that ARC embodies and has stood for.  
 
It is my privilege to applaud their vision, their efforts and to be part of The 8th International 
Conference on Applied Research in Engineering and Management Sciences - 2016. Given the calibre 
of the participants and the values that are enshrined by conferences organized by ARC, I am very 
assured that the one-day conference will be a resounding success and will draw appreciation and 
support from all associated with this noble endeavour. 

 
Gantasala V. Prabhakar, Ph.D 
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ABSTRACT 

Based on the Resource and Environment Position Assessment / Analysis, (REPA) and 
the sample data of the consumption of resources and energy and emissions of 
aluminum industry in China from 2010-2014, this paper analyzes the trend of the 
environment load of aluminum industry in China, some suggestions for sustainable 
development of aluminum industry in China have been recommended. 

Keywords:  Environment Load, Aluminum industry , REPA 

INTRODUCTION 

Since the 1960s, some problems 

such as environmental pollution, ecological 

destruction and energy shortages are 

increasingly serious. The environment load 

,an indicator which comprehensively 

reflects how many a product consumes 

resources, energy and waste discharges to 

the environment (the sum of gaseous, solid 

and liquid) in its production process, is 

widespread in the Academia, industry and 

governments. In the late 1960s and early 

1970s, the Midwest Resources Institute 

(MRI) analyzes the resources and 

environment position about the Coca-Cola's 

beverage bottles. People began to realize 

the importance of the environment load of 

the product, packaging, disposable 

supplies. Subsequently, the University of 

Illinois, Franklin Research, Stanford 

university institute of ecology, the Institutes 

in the European and Japanese  have been 

carried out a series of studies for other 

packaging items. 

In the mid-1970s, as a result of a 

severe energy crisis, the Resource and 

Environment Position Assessment 

/Analysis (REPA) had been paid much 

more attention. In the mid-1970s to the late 

1980s, solid waste disposal has become a 

global issue of widespread concern. Based 

on the thought of resources and 

environment position analysis (REPA) 

,some institutes in Europe creatively 

developed a series of waste management 

methods, which is more in-depth study of 

the potential impact of the emissions and 

resource consumption, the establishment of 

the detailed list of a database and 

development of commercial computer 

software made an important foundation for 

future research of the environment load. 

After the 1980s, environmental 

awareness of the public improves further. 

The environmental performance of products 

has become an important factor in market 

competition. Environment load assessment 

has become an effective tool to extend and 

strengthen environmental management, 
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performance evaluation, development of 

green products. After that, the environment 

load evaluation method has been officially 

elaborated[1]. 

The researches on the environment 

load of aluminum industry is relatively late. 

One of the most representative studies 

included Colin Alexander McMillan studied 

the relationship between the production of 

aluminum and  emissions from the 

perspective of material flow ,summarized 

the level of  emissions from 1990 to 2005 in 

the time level and compared the world 

emission intensity in the seven regions. 

Tan, Reginald BH used chain life cycle 

assessment method from the perspective of 

the supply , assessed the production of 

aluminum energy efficiency and waste 

discharge at different stages ,proposed a 

variety of solutions to improve the 

environment load of the production unit of 

aluminum, then analyzed and compared 

various programs[2]. Liang Jin-you, Wan 

Hong-yan (2010) analyzed the main 

indicators of energy consumption and 

environmental impact in the Chinese and 

international aluminum industry in primary 

aluminum[3]. Chen Wei-qiang, Wu Ni-juan, 

Wan Hong-yan (2009)  analyzed the 

environmental impact of  raw aluminum 

,and renewable aluminum industry, the 

influence of production and supply of 

electricity for aluminum production has a 

larger proportion [4]. Sun Kang-jian, Hu 

Hong-wu (2009) analysed the carbon 

emissions in aluminum electrolysis process 

in China [5]. 

 

SCOPE AND OBJECTIVES 

Theoretically, the scope of the 

environment load assessment for 

Aluminum industry includes all sections of 

aluminum products throughout their life 

cycle. It’s generally divided into four 

sections : 

The production section (including 

bauxite mining, alumina production, carbon 

anode electrolytic aluminum production); 

Processing and manufacturing 

section (including aluminum sheet, 

aluminum castings and other semi-finished 

products and aluminum products 

manufacture); 

Use section (including the use of 

aluminum and its alloy products, aluminum 

social accumulation); 

Scrap, recycling and reuse section 

(including aluminum and its alloy products 

scrap recycling aluminum scrap 

pretreatment, recycled aluminum casting, 

etc.) 

However, due to the environment 

load caused by the resource, energy and 

waste emissions consumed by aluminum 

production section is large . Aluminum and 

its alloys have many features such as 

manufacturing diverse, long time using, 

scrap and recycling uncertainty, This paper 

mainly study the production section. So the 

evaluation scope of the environment load 

for Aluminum industry as shown in Figure 

1. 
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The objectives of research on the 

environment load of aluminum industry in 

China include:  

To analyze the consumption of 

resources, such as bauxite, water,,CaCO3, 

Na₂CO₃ , ect.; 

To analyze the energy, such as 

coal,gas,, electricity, ect.; 

To analyze emissions of aluminum 

industry, such as dust, red mud, 

CO,CO2,ect. 

THE LIST OF THE ENVIRONMENT LOAD 

In this paper, the sample data of 

2010-2014 are mainly from “the China 

Nonferrous Metals Industry Year Book”, 

“China Aluminum Industry Yearbook " and 

"China Statistical Yearbook", shown in 

Table 1-5. Some calculation are as follows: 

The production process involves 

primary and secondary energy such as 

coal, natural gas and electricity, ect, so this 

paper will deal with all kinds of energy as 

the energy standardization . 

 The amount of the gaseous 

pollutants emitted by the coal is calculated 

according to the relevant parameters 

consumption, heat, and the corresponding 

gaseous emission factor of coal, and some 

other parameter [6]. The formula is as 

follows: 

E=3.67MQKα 

E:CO2 emissions (kg); M: coal 

consumption (kg); Q: calorific value of coal 

(MJ / kg); k: raw coal emission coefficient; 

α: coal carbon oxidation rate.   

 The Carbon emission coefficient of 

coal and natural gas is from the Wu Zong-

xin, Chen Wen-ying, which is 24.74 × 10-

3kgC / MJ; the oxidation rate of  coal is 0.9; 

calorific value of coal is 20.908MJ / kg. 

The emission factors for coal, gas, 

oil are summarized as Table 6. 

The several types of fluoride are 

needed for electrolytic aluminum 

production.The effect of CF4 is about 6,500 

times bigger than that of CO2.. 

ASSESSMENT OF THE ENVIRONMENT 

LOAD 

According to the Report of the 

International Aluminium Institute(2013), we 

can get the data about the environment 

load assessment for the world's aluminum 

industry .Then the data(average level) 

about the environment load assessment for 

China's aluminum industry is calculated 

according to the sample data of 2010-

2014.The comparison is shown in Table 7.  

The consumption of the raw 

materials, the energy, gaseous, liquid and 

solid effluent emissions are shown in Figure 

2-6. 

CONCLUSION AND 

RECOMMENDATIONS 

The consumption of the raw 

materials such as bauxite, alumina, coal 

tar, fluoride in China are nearly with the 

world’ average amount; The consumption 

of water and petroleum coke are much 

higher than the world average. How to save 

water and petroleum coke should be firstly 

focused.  
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The structure of the energy 

consumption in China are different from the 

world. In China, the proportion by thermal-

power remained about 80% , about 90% 

are from coal generation capacity. 

The emission of polycyclic aromatic 

hydrocarbons in China is less than the 

world. While the other gaseous emissions 

are obviously higher than the world. How to 

reduce the greenhouse gas emissions 

(especially the CF4, C2F6) should be 

focused. 

Waste water and oil are the two 

major emissions in aluminum production, 

for the oil was significantly lower and for the 

waste water was significantly higher than 

the world’ average amount . How to reduce 

the water consumption and waste water 

emissions is very important in China’ 

aluminum industry . 

The emissions of red mud and dust 

in China’ aluminum industry are higher than 

the world’ average amount. Although how 

to deal with the red mud has been in the 

process of aluminum production problems, 

we can know that it remains great potential 

in the reduction of red mud and dust 

treatment from this contrast. 
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Appendix 

   

Figure 1  Evaluation scope of the environment load in aluminum production 

 

Figure 2 Contrast of raw material input of aluminum production in China and the world 

 

Figure3 Contrast of energy input of aluminum production in China and the world 
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Figure 4  Contrast of gaseous emissions of aluminum production in China and the 

world 

  

 

Firgure5 Contrast of liquid emissions of aluminum production in China and the world 

  

Figure6 Contrast of Solid wasteof aluminum production in China and the world 
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Table 1   The list of bauxite mining input and output 

Term Unit 
The intensity of 

input and output  

Energy input Fuel oils kg/t 1.39 

  Electricity kwh/t 16.3 

Product Bauxite t 1 

Gaseous emissions CO2 kg/t 4.29 

  CO kg/t 0.00158 

  SO2 kg/t 0.00722 

  NOX kg/t 0.0036 

  CH4 kg/t 0.00516 

  Particulates kg/t 79.2 

 

Table 2 The list of environment load about aluminum oxide input and output 

Term Unit 
The intensity of 

input and output  

Raw material input Bauxite kg/t 2740 

  Na₂CO₃ kg/t 65.4 

  CaCO3 kg/t 1800 

  H₂O kg/t 8400 

Energy input Raw coal kg/t 531 

  Coal gas m3/t 180 

  Fuel kg/t 43 

  Coke kg/t 45 

  Electricity kWh/t 467 

Product Aluminum oxide t 1 

Gaseous emissions CO2 kg/t 2400 

  CO kg/t 2.41 

  SO2 kg/t 3.25 

  NOX kg/t 6.93 

  CH4 kg/t 2.19 

Solids discharge Red mud kg/t 1430 

  Dust kg/t 7.08 

Liquid effluent Wastewater m3/t 20.8 

  Oil pollution kg/t 0.044 
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Table 3  The list of environment load about Carbon anode production input and output 

Term Unit 
The intensity of input 

and output  

Raw material input Petroleum coke kg/t 1140 

  Smoke asphalt kg/t 220 

Energy input Coal gas m3/t 1290 

  Fuel oils kg/t 69 

  Electricity kWh/t 250 

Product Carbon anode t 1 

Gaseous emissions CO2 kg/t 1130 

  CO kg/t 896 

  SO2 kg/t 3.88 

  NOX kg/t 2.76 

  CH4 kg/t 0.586 

  HF kg/t 0.046 

  PAHs kg/t 0.107 

  Dust kg/t 0.831 

 

Table 4  The list of environment load about Liquid aluminum production input and 

output 

Term Unit 
The intensity of 

input and output  

Raw material input Aluminum oxide kg/t 1930 

  Na3AlF6 kg/t 11.9 

  AlF3 kg/t 16.8 

  MgF2 kg/t 2.79 

  Other fluoride kg/t 3.5 

  
Anode paste（Self 

bake） 
kg/t 

508 

  
Carbon 

anode（Prebake） 
kg/t 

446 

Energy input Alternating current kWh/t 14600 

Product Liquid aluminum t 1 

Emissions CO2 kg/t 12200 

  CO kg/t 347 

  SO2 kg/t 75.2 

  NOX kg/t 66.4 

  HF kg/t 17 

  CF4 kg/t 0.345 

  C2F6 kg/t 0.0345 

  CH4 kg/t 35.7 

  Dust kg/t 87.8 
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Table 5   The list of aluminum production process input and output in China 

Term Unit 

The intensity of input 

and output  

Raw material input Bauxite kg/t 2659 

 CaCO3 kg/t 1720 

 Na₂CO₃ kg/t 61.2 

 Aluminum oxide kg/t 1791 

 Petroleum coke kg/t 1090 

 Coal pitch kg/t 203 

 Na3AlF6 kg/t 11.2 

 AlF3 kg/t 16.7 

 MgF2 kg/t 2.75 

 Other fluoride kg/t 3.3 

 Fresh  H₂O kg/t 8270 

 

Carbon 

anode（Prebake） kg/t 427 

 

Anode paste（Self 

bake） kg/t 496 

Energy input Coal kg/t 489 

 Coke kg/t 44 

 Fuel oils kg/t 103.28 

 Coal gas kg/t 1352 

 Natural gas kg/t 37.46676 

 Electricity kWh/t 14388.1 

Gaseous emissions CO2 kg/t 15324.15 

 CO kg/t 1191.211 

 SO2 kg/t 81.06645 

 NOX kg/t 71.7835 

 CH4 kg/t 37.46676 

 HF kg/t 15.142 

 CF4 kg/t 0.317 

 C2F6 kg/t 0.0326 

 PAHs kg/t 0.093 

 Particulates kg/t 77.3 

Liquid effluent Wastewater m3/t 18.7 

 Oil pollution kg/t 0.038 

Solids discharge Red mud kg/t 1270 

 Dust kg/t 91.377 
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Table6  The pollutants fuel emission factors 

Fuel Coal Cok

e 

Natural 

gas 

Coal gas Fuel oils 

Carbon 

emission 

coefficient  

t(C)/TJ 

24.7

4 

24.

26 

15.30 29.5 21.1 

Carbon 

oxidation rate 

0.90 0.9

7 

0.99 0.995 0.98 

 

Table 7 The list of environment load about primary aluminum production input and 

output 

Term 

Unit The intensity of 

input and output  

Raw material input Bauxite kg/t 2579.18 

 Aluminum oxide kg/t 1772.63 

 Petroleum coke kg/t 747.37 

 Coal pitch kg/t 190.18 

 AlF3 kg/t 17.30 

 Fresh  H₂O kg/t 6.56 

Energy input Coal kg/t 81.94 

 Fuel oils kg/t 152.67 

 Natural gas kg/t 276.07 

 Electricity kWh/t 14030.63 

Gaseous emissions CO2 kg/t 8840.86 

 SO2 kg/t 23.45 

 NOX kg/t 2.39 

 CF4 kg/t 0.20 

 C2F6 kg/t 0.02 

 PAHs kg/t 0.29 

Liquid effluent Wastewater m3/t 6.19 

 Oil pollution kg/t 0.07 

Solids discharge Red mud kg/t 869.43 

 Dust kg/t 2.93 
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ABSTRACT 

This paper proposes to examine the contradictions between two major issues of 
management that are on one side, the search for flexibility; and of the other, the search 
for skills. Several devices of flexibility are examined: polyvalence, part-time work, 
temporary work (interim), outsourcing and internships. For each, we show how these 
devices offer flexibility, but jeopardize or impede the implementation of a skills 
management conducive to sustainable performance of organizations. Articles, researches 
and conferences that fuel these concerns are many and mobilize several scientific 
disciplines: management, of course, but also economics, sociology, ergonomics, 
industrial engineering, etc. Regarding the issue of flexibility, it is common to seek for 
organizational flexibility, rapid adaptability to unforeseeable events. The terms of 
responsiveness and agility are often expressed in order to translate this requirement that 
occurs at all levels of the company.  The need for flexibility has emerged along with the 
end of the "thirty glorious years". Indeed, the oil crisis of 1970-80, a more global and 
worldwide competition, generated widespread pressure to convert fixed costs into 
variable costs. In human resources management, a permanent full-time worker is typically 
a fixed cost. Reversely, an interim worker, perfectly embodies a variable cost: the “temp” 
is present and paid only the time when the company needs him. It is the same for a part-
time person whose schedules adapt to business needs, based on the more or less 
predictable activity. One can say the same of the use of outsourcing: it is by definition 
flexible according to the needs of the order giver. The versatility also embodies the ideal 
of a person - flexible - able to occupy different work situations based on the load 
variations, the vagaries of any kind, including the absence of colleagues. Temporary 
work, part-time work, fixed-term (seasonal, intermittent, extras, contractors, etc.), 
versatility, subcontracting, are well-known tools of flexibility, which are widely used in 
almost all companies, regardless the size, activity and status. The optimization and 
adjustment to finer and faster staffing and work schedules based on changing needs of 
the business is supposed to be a sign of "good" management. To borrow a term dear to 
logistics specialists, flexible HRM is like a “just in time” HRM. The search for competence 
relies exactly on reverse principles. Precisely because competences, autonomy, 
cooperation, creativity need time and cannot be generated spontaneously.  Indeed, it is 
also admitted that companies require skills, people who can make good decisions, can do 
good work, with autonomy and efficiency, intelligence and  professional experience, to 
deal with customers, patients, problems of any potentially complex nature, which are 
never completely predictable. The requirement of competence is evident not only at the 
individual level, but also between people who must interact, consult before making a 
serious decision or share information about a specific problem. The concept of collective 
competence conveys this major issue of quality of cooperation between people in teams 
that are often essential to handle complex situations: a project team, for example, the 
team that oversees a control room in a nuclear plant, in the control tower of an airport or a 
surgical team in the operating room. It is striking that the flexibility of a hand, the 
competence of the other, come from an identical need to respond quickly to uncertainty 
and / or unpredictability. Unpredictable orders, economic uncertainty, unpredictable 
absences, technical failures, logistical contingencies, etc. This is the origin of the need for 
flexibility. On the other hand, this is the unpredictability and uncertainty of problems to 
solve, the incompleteness of the available rules, the number and complexity of all the 
variables that are taken into account to know which gesture realize, which tool that has to 
be used, which word to pronounce, which technics to mobilize, which decision to make, 
often in emergency, justifying the need for competence, individual and collective. The 
Individual and collective competences are a key instrument of organizational performance 
... just as much as that of flexibility! The problem is that these two requirements: 
flexibility, on one side; competence of the other, are largely contradictory. One cannot 
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simultaneously expect competent staff capable of making good decision with autonomy, 
responsibility, creativity, and get rid of them at the first economic hazard, or look for them 
instantly in temporary employment firms (most of temporary workers are little educated 
and execute simple tasks in a short duration : they don't have time to learn...). The 
polyvalence in the sense of a spontaneous interchange of persons between them on their 
respective workstations, is certainly possible on simple professional situations, like at 
McDonald's or the jobs in retail business; but this is impossible for demanding positions 
as in gourmet restaurants, hospitals, or consulting for high-level engineering. This paper 
is dedicated to the examination of the contradictions and the identification of some 
possible compromise to balance these two imperatives: flexibility vs. competence. 
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ABSTRACT 

Over the years since 1991 the economic liberalization has led to more capital inflows to 
India through inter-linkages of capital market and adoption of flexible exchange rate 
mechanism. Such inter-linkages also augmented the transition of economy 
internationally and made it more responsive towards dynamism of international 
economic events. The obvious effect was a systematic development of interdependency 
between stock market and foreign exchange market. The paper tries to convey the 
relationship between Indian stock market return and the return on foreign currency 
movements. The testing of this relationship is not new of its kind but here the 
researcher has taken a period of analysis when there was a structural break in the 
economy propelled by sub-prime crisis. The daily data was used for analysis for a 
period of seven years from 2008 to 2015 and two indices of stock exchanges and four 
currency pair has been selected for the analysis. The paper uses the Johansen’s co 
integration test and Granger Causality Test to identify the relationship. The Granger-
causality tests show a uni-directional causality running from index return to foreign 
exchange return signifying that Index return Granger causes the foreign exchange 
return in every case. The co-integration test suggests that there is no significant co-
integration between the stock index return and the foreign exchange rate movement 
post sub-prime crisis. 
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ABSTRACT 

The present Study is aimed to analyze the operations and performance of 
Scheduled Commercial Banks in India. The present paper focusses on the 
Performance of Scheduled Commercial Banks in the concept of Indian Economy. 
The financial Performance is carried out with the help of operational variables of the 
bank such as, Deposits, advances, profits, etc. To analyze the financial performance 
of SCB’S, Charts and Diagrams have been used. The Reserve Bank of India 
continued its efforts towards universal financial inclusion. The Government of India 
has taken considerable efforts for Banking penetration which results in increase in 
penetration of insurance and pension coverage in the Country. 

INTRODUCTION 

 In India, the financial sector 

especially, Banking Sector was given major 

importance in the early 1990‟s. Financial 

sector reforms were initiated as part of 

overall economic reforms in the country 

which strengthens the fundamentals of 

Indian Economy. In Indian Banking System, 

the banking business is in the hands of 

Public Sectors Banks, (PSB), Scheduled 

Commercial Banks, Co-operative Banks, 

Financial Institution, NBFC etc. In spite of 

that, there is risk to global financial stability 

which is at a high level and the Indian 

Economy gives a modest recovery in the 

economy which helps in maintaining the 

external sector balance.  

OBJECTIVES OF THE STUDY 

 The main objective of the present 

study is to focus on the operations and 

performance of Scheduled Commercial 

Banks (SCB), its role in development of 

financial stability, steps taken for various 

reforms and to conclude, how financial 

inclusion in rural areas helps in the 

development of SCBS. 

Operations and Performance of 

Scheduled Commercial Banks: 

I.Operations of Scheduled Commercial 

Banks 

1. Consolidated Operations 

 There is decline in the growth of 

Assets Credit and Deposits of SCB‟s which 

is depicted in Chart 1. In spite of decline by 

PSB‟s & SCB‟s, there is higher credit 

growth by private sector and foreign banks. 

2. Growth in Current and Savings 

Deposits: 

The risks to global financial stability 

continued to remain at elevated levels, with 

global growth witnessing a fragile and multi-

paced pattern of recovery. In the 

meanwhile, the global macro-financial risks 

shifted from advanced to emerging 

economies with the latter facing  pressures 

from weakening prospects of growth, falling 

commodity prices and strengthening of the 

dollar. Within the emerging world, however, 

the Indian economy appeared quite 

resilient, given a modest recovery in the 

economy, decline inflation and buoyant 

capital flows that helped in maintaining the 

external sector balance. 

mailto:Christyselvarani@gmail.com
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Growth in current account and 

saving account (CASA) deposits moderated 

due to decline in saving deposits which in 

turn got reflected in deceleration in overall 

deposit growth which is depicted in chart 2. 

3. Credit-deposit ratio 

Credit-Deposit (C-D) ratio of the 

SCBs stood at around 78 per cent, same as 

that of previous year. Among the bank-

groups, the C-D ratio of the private sector 

banks improved marginally with the other 

constituents recording a decline which is 

illustrated in chart 3. 

4. Maturity profile of liabilities and assets  

The maturity profile of liabilities of 

the SCBs witnessed an improvement during 

2014-15 as the proportion of short-term 

liabilities declined and that of long-term 

liabilities increased. On the assets side, 

share of long-term assets declined and the 

share of short-term assets increased 

marginally (Chart 4).  

This can be seen in the light of risk 

aversion on the part of banks in the 

backdrop of rising share of non performing 

loans. The proportion of long-term loans 

and advances declined to 27.3 per cent in 

2014-15 from 28.9 per cent in the previous 

year which is shown in Chart 5. 

5. Off-balance sheet operations 

Off-balance sheet liabilities 

(notional) of banks showed some resilience 

on the back of a lukewarm growth in the 

previous year and the deceleration in the 

growth of balance sheet operations of the 

banks. This was mainly driven by 

contingent liabilities on account of 

outstanding forward exchange contracts, 

which has the largest share in off-balance 

sheet operations of banks which is depicted 

in Chart 6).  

 

 

II. Financial Performance of Scheduled 

Commercial Banks: 

Both interest earnings and interest 

expended recorded a lower growth during 

2014-15 as compared to that of the 

previous year. Interest earnings reflected 

the impact of slower credit growth. 

However, decline in interest income was 

marginally higher than interest expended. 

As a result, net interest income grew less 

than the previous year despite an 

improvement in the operating expenses 

(through reduction in the growth of wage 

bill). Also, the pace of increase in provisions 

and contingencies due to delinquent loans 

declined sharply. This led to an increase in 

net profits at the aggregate level by 10.1 

per cent during 2014-15 as against a 

decline in net profits during the previous 

year (Chart 7). 

Following the trend in the recent 

past, both net interest margin (NIM) and 

spread (difference between return and cost 

of funds) witnessed marginal decline which 

is seen from Chart 8. 

During 2014-15, return on assets 

(ROA) remained at the same level as 

previous year, however, return on equity 

(ROE) dipped marginally (Table 1).  

1. Priority sector credit  

Following the overall trend, credit 

growth to priority sector also declined 

during 2014-15 (Chart 9) and this decline 

was spread over all the subsectors with 

growth in credit to agriculture declining to 

12.6 per cent from 30.2 per cent in the 

previous year. Credit to priority sectors by 

PSBs, PVBs and FBs was 38.2 per cent, 

43.2 per cent and 32.2 per cent (of adjusted 

net bank credit (ANBC)/credit equivalent of 

off-balance sheet exposure, whichever is 

higher) respectively, during the year. Thus, 

PSBs indicated a shortfall from the overall 

target of 40 per cent. Within priority sector 

credit, both PSBs (16.5 per cent) and PVBs 
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(14.8 per cent) had a shortfall in advances 

to agricultural sector against the target of 18 

per cent. 

2. Retail credit  

Retail loan portfolio of the banks 

continued to grow at around 20 per cent 

during 2014-15 even though there was 

deceleration in the total credit growth of 

banks. Housing loans (constituted around 

half of the total outstanding retail loans) and 

credit card receivables grew by more than 

20 per cent. Autoloans also recorded a 

recovery (Chart 10). 

3.Credit to sensitive sectors  

Capital market, real estate market 

and commodities market have been 

classified as sensitive sectors as 

fluctuations in prices of underlying assets in 

these sectors could adversely affect the 

asset quality of banks. In 2014-15, sensitive 

sectors accounted for 18.5 per cent of the 

total loans and advances of banks. Within 

these sensitive sectors, more than 90 per 

cent comprised lending to real estate 

market. However, in line with overall trend, 

credit growth to sensitive sectors also 

witnessed a decline on account of lower 

growth in lending to real estate market. 

Nevertheless, lending to capital market 

recorded higher growth during 2014-15. At 

the bank group level, in both the sectors, 

FBs‟ exposure was highest followed by 

PVBs (Chart 11). 

In chart 11, it is found that SCB 

share is showing an increasing trend 

compared to that of previous year. 

4. Ownership pattern of SCBs 

The banking sector in the country 

remained predominantly in the public sector 

with the PSBs accounting for 72.1 per cent 

of total banking sector assets, 

notwithstanding a gradual decline in their 

share in recent years. However, despite 

substantive share in total assets, the PSBs 

accounted for only 42.1 per cent in total 

profi ts during 2014-15, with the PVBs 

surpassing the PSBs in the share of total 

banking sector profi ts (Chart 12).  

The Government of India continued 

to have more than the stipulated 51 per 

cent shareholding in all the public sector 

banks, despite decline in the stake in some 

of them in recent years. The maximum 

foreign shareholding in the case of PSBs 

was around 17 per cent as at end-march 

2015 (20 per cent is regulatory maximum 

prescribed by the Reserve Bank). In case of 

the PVBs, the maximum non-resident 

shareholding was 73.4 per cent (74 per cent 

is regulatory maximum prescribed by the 

Reserve Bank). All SCB‟s are not have any 

share tho total assets & profits of Banking 

sector. 

5. Regional rural banks (RRBs) 

The number of RRBs declined to 56 from 

57 during the year 2014-15 due to 

amalgamation. Following the trend in line 

with SCBs, the loans and advances of 

RRBs also recorded a deceleration in 

growth to 11.7 per cent during 2014-15 as 

against 15.2 per cent in the previous year. 

Investments also recorded a slower growth. 

On the liabilities side, deposit growth 

remained  at at around 14 per cent. 2.16 

During 2014-15, both interest income and 

interest expended of RRBs recorded a 

lower growth as compared to previous year 

with the former registering a larger decline 

in growth. This led to marginal decline in net 

interest margin (NIM). Further, RRBs 

witnessed sharp deceleration in profi ts 

growth to 1.9 per cent in 2014-15 as against 

18.5 per cent in the previous year. This 

resulted in decline in RoA of RRBs during 

the year (Chart 13). 

6. Local area banks  

Local Area Banks (LABs) were 

established in 1996 as local banks in the 

private sector with jurisdiction over two or 
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three contiguous districts to enable the 

mobilisation of rural savings by local 

institutions and make them available for 

investments in the local areas. Presently, 

four LABs are in operation. Out of these, 

Capital Local Area Bank Ltd. accounted for 

72.9 per cent of the total assets of LABs as 

at end-March 2015.  

Assets of the LABs grew by 22.2 per 

cent during 2014-15 while net interest 

income grew by 16.4 per cent. However, 

ROA witnessed a marginal decline as 

compared to previous year (Chart 14).  

With the Capital Local Area Bank 

Ltd. getting the Reserve Bank‟s „in-principle‟ 

approval for the license for Small Finance 

Bank (SFB), share of the LABs in the total 

banking assets will get further reduced.  

7. Customer service  

PSBs accounted for more than 70 per 

cent of the complaints received during 

2014-15 and in all major categories, the 

share of PSBs was more than 60 per cent. 

However, the PVBs accounted for more 

than 25 per cent of complaints relating to 

ATMs, credit/ debit cards and non-

observance of fair practices code (Chart 

15). Technological Developments in 

Scheduled Commercial Banks  

8. Growth in automated teller machines 

(ATMs)  

The banks increased their 

penetration further with the total number of 

ATMs reaching 0.18 million in 2015. 

However, there was a decline in growth of 

ATMs of both PSBs as well as PVBs. PSBs 

recorded a growth of 16.7 per cent during 

2014-15 maintaining a share of around 70 

per cent in total number of ATMs. FBs 

continued to record a negative growth in 

number of ATMs (Chart 16). 

 

 

9. Population group-wise distribution of 

ATMs 

In recent years, the shares of ATMs 

in rural and semi-urban area have been 

rising, though urban and metropolitan 

centres still dominate. In 2015, about 44 per 

cent of the ATMs were located in rural and 

semi-urban centres (Chart 17). 

10. Off-site ATMs 

The share of off-site ATMs in total 

ATMs increased to 50.9 per cent as at end-

March 2015 from 47.9 per cent in the 

previous year. The increase in share of off-

site ATMs of public sector banks played a 

major role, which increased to 45.7 per cent 

in 2015 from 40.3 per cent in 2014. The 

share of private sector and foreign banks 

was already more than 60 per cent (Chart 

18).  

11. White label ATMs 

Looking at the effi ciency and cost-

effectiveness of off-site ATMs, non-bank 

entities were allowed to own and operate 

ATMs called „White Label ATMs (WLA)‟ by 

the Reserve Bank in 2012. As on October 

31, 2015, 10,983 WLAs were installed. 

12. Debit cards and credit cards 

Issuance of debit cards is much 

higher as compared to credit cards and they 

remain a preferred mode of transactions. In 

2012, there were 6.3 credit cards for every 

100 debit cards, which declined to 3.8 in 

2015 (Chart 19). PSBs maintained a lead 

over PVBs and FBs in issuing debit cards. 

As on March 31, 2015 approximately 83 per 

cent of the debit cards were issued by 

PSBs, while around 80 per cent of the credit 

cards were issued by the PVBs (57.2 per 

cent) and FBs (22.4 per cent). 

13. Prepaid payment instruments 

Pre-paid payment instruments 

(PPIs) are payment instruments that 

facilitates purchase of goods and services, 
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including funds transfer, against the value 

stored on such instruments. The value 

stored on such instruments represents the 

value paid for by the holders by cash, by 

debit to a bank account, or by credit card. In 

the past few years, PPIs have emerged as 

an easy alternative to cash for performing 

day to day small value payment 

transactions. Value of PPIs has increased 

from `79.2 billion in 2012-13 to `213.4 billion 

in 2014-15. Among the PPI instruments, 

PPI card has been the most popular one 

(Chart 20), with non-bank PPIs having 

fuelled most of this growth. 

14. Financial inclusion initiatives 

The Reserve Bank continued its 

efforts towards universal financial inclusion. 

Given the boost provided by the Pradhan 

Mantri Jan Dhan Yojana (PMJDY) during 

the period, considerable banking 

penetration has occurred, particularly in 

rural areas. However, signifi cant numbers 

of banking outlets operate in branchless 

mode through business correspondents 

(BCs)/ facilitators (Chart 21). Dominance of 

BCs in the rural areas can be gauged from 

the fact that almost 91 per cent of the 

banking outlets were operating in 

branchless mode as on March 31, 2015. 

As on December 9, 2015, 195.2 

million accounts have been opened and 

166.7 million RuPay debit cards have been 

issued under PMJDY. The Scheme was 

launched on 28th August, 2014 with the 

objectives of providing universal access to 

banking facilities, providing basic banking 

accounts with overdraft facility and RuPay 

Debit card to all households, conducting 

financial literacy programmes, creation of 

credit guarantee fund, micro-insurance and 

unorganised sector pension schemes. The 

objectives are expected to be achieved in 

two phases over a period of four years up to 

August 2018. Banks are also permitted to 

avail of Reserve Bank‟s scheme for subsidy 

on rural ATMs. The objectives of the 

financial inclusion plan (FIP), spearheaded 

by the Reserve Bank and PMJDY are 

congruent to each other.  

To further strengthen the financial 

inclusion efforts and increase the 

penetration of insurance and pension 

coverage in the country, the Government of 

India has launched some social security 

and insurance schemes, i.e., Pradhan 

Mantri Jeevan Jyoti Bima Yojana, Pradhan 

Mantri Suraksha Bima Yojana and Atal 

Pension Yojana in May 2015. As on 

December 16, 2015, 92.6 million 

beneficiaries have been enrolled under the 

Pradhan Mantri Suraksha Bima Yojana and 

29.2 million have been enrolled under 

Pradhan Mantri Jeevan Jyoti Bima Yojana. 

Further, 1.3 million account holders have 

been enrolled under Atal Pension Yojana. 

The performance of the Indian banking 

sector: 

 The performance of the Indian 

banking sector during the year 2014-2015, 

however, remained subdued. First, the 

banking sector experienced a slowdown in 

balance sheet growth in 2014-15, a trend 

that had set in since 2011-12. The 

slowdown was notable in the case of bank 

credit, which dipped to a single-digit figure 

during the year. Second, while profits of the 

banking sector turned around from an 

absolute decline in the previous year, this 

positive growth was on account of a decline 

in the growth of operating expenses rather 

than a rise in the growth of income of the 

banks. Third, not withstanding the increase 

in profit growth, the return on assets (ROA), 

a common indicator of financial viability, did 

not show any improvement in 2014-15. In 

particular, the profitability of  Scheduled 

Commercial banks diminished with their 

ROA declining significantly in recent years. 

Fourth, the deterioration in the asset quality 

of banks in general, continued during the 

year with rise in volume and proportion of 

stressed assets. 
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Regulatory Steps taken during 2014-15: 

The major regulatory steps taken 

during the year and the perspectives about 

how these steps would help in reforming the 

Indian banking sector and in Particular, 

Scheduled Commercial banks. 

1. De-stressing the banking sector 

 Preparation of a corrective action 

plan by the Joint Lender‟s Forum (JLF) for 

distressed assets, periodic refinancing and 

fixing a longer repayment schedule for long-

term projects as part of flexible structuring, 

extension of the date of commencement of 

commercial operations in the case of 

project loans to infrastructure sector without 

these loans being labelled as non-

performing advances (NPSs) subject to 

certain conditions, strategic restructuring of 

debt involving the provision to convert debt 

into equity, issuance of guidelines about 

classification of willful defaulters and non-

co-operative borrowers, among others. 

2. Strengthening the liquidity standards 

of banks 

 Basel Committee on Banking 

Supervision (BCBs). as a part of Statutory 

Liquidity Ratio (SLR) investments has been 

deemed eligible to be classified as high 

quality liquid assets. Furthermore, the 

Reserve Bank also prescribed liquidity 

monitoring tools and liquidity disclosures for 

strengthening the liquidity management by 

banks. 

3. Monitoring the build-up of leverage in 

the banking system 

 Capital to Risk-Weighted Assets 

Ratio (CRAR), in January 2014, it CRAR 

based in monitoring excessive risk-taking 

and build-up on and off-balance sheet 

leverage by banks. 

4. Convergence with the international 

accounting standards 

 An important component of the on-

going global reforms for the banking sector 

is the accounting reforms such that banks 

prepare their financial statements in a 

standardised and internationally acceptable 

manner. The issue of convergence of the 

current accounting framework under the 

Indian Accounting Standards with the 

International Financial Reporting Standards 

(IFRS) has been under consideration since 

2006. Towards this objective, a road map 

was proposed by the Reserve Bank for 

implementing IFRS which would enable the 

Scheduled Commercial Banks (SCBs)  to 

migrate to the IFRS 2018-19 onwards. 

5. Making the banking sector more 

inclusive 

Financial inclusion ranks high in the 

list of priorities of the Reserve Bank. To 

meet the financial needs in the economy, 

revising the priority sector guidelines with a 

specific focus on small and marginal 

farmers and micro enterprises and further 

simplification of the Know-Your-Customer 

(KYC) guidelines for low risk customers can 

be done. 

If these steps are taken by 

Scheduled Commercial banks, it will lead to 

high performance in the growth of the 

Indian Economy. 

CONCLUSION 

The present paper focusses on the 

performance of the Scheduled Commercial 

Banks (SCBs) in the context of the Indian 

economy. The performance is being carried 

out with the help of certain variables of the 

banks including total business, expenditure, 

deposits, advances, profits etc. The 

performance is being carried out with the 

help of certain crucial operational variables 

of the banks including total business, 

expenditure, deposits, advances, profits etc. 

Based on the analysis it is found that the 

performance of Scheduled Commercial 
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Banks is found to be higher compared to 

that of the previous year. 

To conclude, a competitive, sound 

and inclusive banking system is essential  

for a growing economy like India which 

aspires to be globally competitive. Despite 

the fact that the year 2014-2015 posed 

several challenges for the Indian banking 

sector, various proactive and forward-

looking policy measures were taken. These 

policies would enable banks to face the 

challenges relating to asset quality and 

profitability in the short-term and would also 

support them to meet the diverse and 

largely un met needs of banking services, 

while successfully competing with global 

players, in the long-term. 
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Table 1: ROA and ROE of SCBs – Bank-group wise 

     

Sl. 

No Bank group 

Return on assets Return on equity 

2013-14 
 
2014-15 2013-14 2014-15 

  

       

1 Public sector banks 0.50  0.46 8.47 7.76 

 1.1 Nationalised banks* 0.45  0.37 7.76 6.44 

 1.2 State Bank group 0.63  0.66 10.03 10.56 

2 Private sector banks 1.65  1.68 16.22 15.74 

3 Foreign banks 1.54  1.87 9.03 10.24 

4 All SCBs 0.81  0.81 10.68 10.42 

Notes: Return on Assets = Net profit/Average total assets. 

Return on Equity = Net profit/Average total equity. 

* : Nationalised banks include IDBI Bank Ltd. 

Source: Annual accounts of banks and RBI. 
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ABSTRACT 

Historically, continuing a nation’s (fine) arts institution and associations requires a 
proper management system which would generate sufficient hard-earned revenue 
and subscribed proceeds to finance its ongoing activities. In the fast pacing twenty 
first century, Arts Management and related education can be much-needed answer 
to all of managerial and promotional problems of nation’s fine-arts sector. Arts 
Management is a comparatively fresh field of education which establishes the much 
required bridge between fine-arts training and management studies. Arts 
Management also helps young academics and artists to grow as highly skilled 
professionals within the conventional arts fields to work in art galleries, museums 
and many other related areas. Unfortunately, in India the consciousness about Arts 
Management education is yet to bloom. In this article, I would like to explore 
possibilities and the need of Arts Management education apart from general art 
academy degrees. 

Key Words: Art Management, Art Education, Indian Art Academy, Fine-Arts, MFA. 
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ABSTRACT 

Welfare economics is a branch of economics that focuses on the optimal allocation of 
resources and goods and its impact on social welfare.  Employee welfare measures are 
an important factor for any organization to enhance productivity and efficiency. These 
welfare measures and their respective satisfaction level keep an employee highly 
motivated and committed to work. As these goals are difficult to be realized by 
individuals alone, the Government came into the picture through their legal powers by 
enacting laws and monitoring them. Generally, welfare schemes can be classified into 
two categories viz. Intra-mural and Extra-Mural. The Intra-Mural schemes are those 
schemes that are compulsory to provide by an organization to employee health and 
safety through mandatory legal laws and extra-mural schemes differ from organisation 
to organisation.  The revival of manufacturing sector through Make in India concept is 
making an epoch in Indian history. In this context, an attempt has been made to study 
the satisfaction level of employee welfare measures (based on Welfare measures of 
Factories Act, 1948) with reference to selected manufacturing companies in Bangalore. 
Primary data was collected through a well-designed structured questionnaire. 
Percentage analysis, factor analysis, t test, F test and General Linear Model (GLM) 
statistical techniques were applied to identify the satisfaction level of the selected 
employees.  

Key words: Welfare Economics, Intra – mural, factories act, employee welfare, employee 
satisfaction level, Make in India 

INTRODUCTION 

Employee welfare is an important 

dimension of Industrial Relations. The 

term “Employee Welfare” is a broad area 

which covers both intra-mural and extra-

mural aspects. The intra-mural schemes 

are those schemes which include 

monitoring the working conditions, 

formation of industrial harmony through 

infrastructure for health and insulating 

them by insuring the employees against 

occupational hazards. Extra mural 

measures include recreational, 

educational and accommodation facilities. 

Employee welfare measures can be both 

monetary and non-monetary in nature. 

The welfare measures yield loyal, 

committed and productive employees for a 

long time by boosting the morale of 

employees.  

REVIEW OF LITERATURE 

Nanda and Panda (2013) studied 

the welfare activities implemented by 

Rourkela Steel plant. Medical allowance, 

recreational facility, housing and 

transportation facilities were few welfare 

activities which distinguishes Rourkela 

from other companies. The departments 

are also cleanly maintained which 

improved the morale level of the 

employees. 

André,C., et al.  (2013), assert that 

welfare of the employees are hampered 

by skill deficiency and low education. 

Vocational training needs to be 

strengthened and cooperation with 

employers reinforced.  

Usha Tiwari (2014) emphasizes 

that effectiveness, efficiency and 
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productivity level of the employees would 

be enhanced to accomplish organizational 

goals through better employee welfare 

measures. 

Krishnanaik et al.  (2015) advise 

the management that it should provide 

employee welfare measures to both 

permanent and temporary workers which 

leads to favourable results in production.  

EMPLOYEE WELFARE MEASURES 

The first Factories Act in India was 

passed in the year 1881. Later, it was 

followed by new acts in the years 1891, 

1911, 1922 and 1934. The 1934 act 

revealed a number of defects and also 

lacked from inadequate provisions 

regarding the safety, health and welfare of 

workers. Thus, it was modified and finally 

shaped into Factories Act, 1948. The law 

came into force on 1st April, 1949. This Act 

is applicable to the whole of India 

including the State of Jammu and 

Kashmir. The object of the law is to 

regulate the working conditions which 

come within the definition of the term 

„Factory‟ as used in the Act.  

This study is an honest attempt to 

examine whether the Welfare measures 

mentioned in the Chapter V under Sec. 42 

to 49 are being implemented in the 

organisation.  

Sec. 42 deals with washing 

facilities for both men and women 

separately and adequately screened. 

Such facility should be conveniently 

accessible and kept clean. 

Sec. 43 relates with facilities for 

storing and drying clothes. Suitable places 

for keeping clothes when not worn during 

working hours and for the drying of wet 

clothes should be provisioned by the 

factory. 

Sec. 44 recounts the facility for 

sitting. Necessary sitting arrangements 

should be made for workers who are 

obliged to work in a standing position. 

Sec. 45 refers to the provision of 

first-aid appliances. There should be at 

least one first-aid box available with 

prescribed contents for every 150 

workers. 

Sec. 46 discusses with canteen 

facility. There should be a canteen facility 

provided by the occupier wherein more 

than 250 employees are ordinary 

employed.  

Sec. 47 states that lunch room 

facility and rest room facility should be 

available wherein more than 150 

employees are ordinary employed.  

Sec. 48 associates with Creches 

facility. In every factory, wherein more 

than 30 women workers are ordinarily 

employed, creches facility should be 

provided for the use of children under the 

age of 6 years of such women. 

Sec. 49 describes about welfare 

officers. In every factory, wherein more 

than 500 workers are ordinarily employed, 

the occupier must employ the welfare 

officers as prescribed.  

OBJECTIVES OF THE STUDY 

To know the personal profile of the 

respondents. To identify the underlying 

dimensions of Welfare Measures (WM) 

variables. To study the significant 

differences between gender in Welfare 

Measure factors and their total score. To 

examine the significant differences among 

age, level of management and experience 

in Total Welfare Measure score.  To 

analyze the impact/influence of Personal 

Profiles of respondents on each of their 

Welfare Measures factors and on all the 

Welfare measures simultaneously. 

RESEARCH METHODOLOGY 

The intention of this study is to 

examine the welfare measures that are 

implemented in the selected companies 
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and to what extent the personal profiles of 

an employee influence/decide the level of 

satisfaction of the welfare measures 

provided to them. The study is analytical 

in nature and primary data was collected 

through a well-designed structured 

questionnaire. Three companies (Chemix 

Speciality Gas & Equipment, Akzonobel 

Ltd., and Indo- US MIM Ltd.,) located of 

East Bangalore in Hoskote near 

Krishnarajapuram were selected for the 

study. One hundred questionnaires were 

administered to each company and 230 

filled questionnaires were received. The 

Welfare Measures mentioned under Secs. 

42 to 49 of Factories Act, 1948 were 

considered as variables and measured 

using 5 point Likert scale ranging from 

Highly Satisfied to Highly Dissatisfied. To 

check the internal reliability of scale, 

Cronbach’s Alpha reliability coefficient 

was used. The value being 0.619, scale is 

fairly consistent and reliable. 

STATISTICAL TECHNIQUES USED 

The data collected were subjected 

to Percentage analysis, Factor analysis, t 

test, F test and General Linear Model 

(GLM) using SPSS Version 17. 

RESEARCH FINDINGS  

Majority of the respondents are 

male (74.8%) and their group belongs to 

25 – 30 years (54.8%). Most of the 

respondents are working in middle level 

management (54.3%) and sizeable 

sections of the respondents have 

experience between 3 and 7 years (40%) 

in the organisation. (Ref. Table 1 in 

Annexure) 

The ten Welfare Measures (WM) 

Variables with their communality values 

ranging from 0.554 to 0.777, have 

goodness of fit for factorization. KMO-

MSA value of 0.694 and chi-square 

value of 747.009 with df of 45 and P-

value of <0.001 reveal that factor analysis 

can be applied for factorization of 10 WM 

variables. Three dominant independent 

factors explaining 65.323% of total 

variance have been extracted out of 10 

WM Variables. Of them the most dominant 

factor is Comfort Factor (CF) followed 

by Hygienics Factor (HF) and Asepsis 

Factor (AF), in the order of their 

dominance. (Ref. Table 2 in Annexure) 

It can be inferred that there exists 

a significant difference between gender 

groups in the satisfaction level of each of 

the welfare measure factors and the total 

welfare measures.  While females have 

higher level of satisfaction in Comfort 

factor and total welfare measures; males 

have higher level of satisfaction in 

Hygienics and Asepsis factor. (Ref. Table 

3 in Annexure) 

It is worthwhile to note that, only 

the respondents belonging to age group of 

20-25 years have higher level of 

satisfaction on all the factors and total 

welfare measures compared to any other 

age groups. (Ref. Table 4 in Annexure) 

While the higher level 

management respondents perceive they 

are highly satisfied in comfort factor and 

total welfare measures; the middle level 

management respondents feel they are 

highly satisfied with hygienics factor. 

There is a same opinion at all levels of 

management on Asepsis factor. (Ref. 

Table 5 in Annexure) 

The comfort factor and total 

welfare measures are higher to those who 

have less than 3 years of experience in 

the organisation compared to any other 

experience groups. The respondents 

possessing more than 7 years‟ experience 

sense that they have the higher hygienics 

factor compared to other groups. (Ref. 

Table 6 in Annexure) 

Age, gender, level of management 

and experience in the organisation have 

significant impact on all the three factors 

i.e., namely Comfort Factor (CF), 
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Hygienics Factor (HF) and Asepsis Factor 

(AF) simultaneously as a combined effect. 

(Ref. Table 7.1 in Annexure) 

Age significantly influences all 

factors i.e, Comfort Factor (CF), Hygienics 

Factor (HF) and Asepsis Factor (AF). 

Gender significantly influences 

both factors i.e, Comfort Factor (CF) and 

Asepsis Factor (AF). 

Level of Management significantly 

influences Comfort Factor (CF) only. 

Experience in the organisation 

significantly influences both factors i.e., 

Comfort Factor and Hygienics Factor 

(HF). (Ref. Table 7.2 in Annexure) 

SUGGESTIONS  

The respondents perceive and 

indicate the management that facility for 

drying and storing clothes should be 

improved upon as these two facilities is at 

the bottom of all the facilities provided.  

Females have less satisfaction 

level on hygienics and asepsis factors as 

compared to males. The management 

should look into these aspects and make 

a radical change as hygienics is always 

related to health. 

The management should take a 

cue that only those who are in the age 

group of 20- 25 years are highly satisfied 

in all the factors compared to other 

groups.  

It is a staggering fact that those 

who are less experienced (<3 years) have 

higher level of satisfaction in total welfare 

measures provided than those who are 

more experienced. Management ought to 

find out the root cause for why more 

experienced are not satisfied with welfare 

measures provided. 

CONCLUSION 

Welfare measures unquestionably 

improve the morale of the employees if 

adequately delivered. Age, gender, level 

of management and organizational stay 

have their influence in deciding the 

satisfaction level of the welfare measures 

provided. These factors have both 

synergic and standalone 

consequence/effect on the satisfaction 

level of welfare measures. Hence, these 

criteria should be carefully considered 

when welfare measures are implemented 

in the organisation so as to arrive the 

highest satisfaction from all spheres. 
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Fig. 1. Graphical presentation of Independent variables influencing each Dependent Variable 

 

ANNEXURE 

Table 1 – Personal profile of the respondents 

Gender Total 

Male  Female Observed In % 

Observed In %  Observed In %   

172 74.8  58 25.2 230 100 

Age  

20 – 25 years 25 – 30 years 30 – 35 years   

Observed In % Observed In % Observed In %   

35 15.2 126 54.8 69 30 230 100 

Level of Management   

Lower  Middle  Higher   

Observed In % Observed In % Observed In %   

61 26.5 125 54.3 44 19.1 230 100 

Experience in the organisation   

Less than 3 years Between 3 and 7 years More than 7 years   

Observed In % Observed In % Observed In %   

54 23.5 92 40 84 36.5 230 100 

Table 2 – Factorisation of Welfare Measures Variables 

Factors & 

their Labels 

% of Variance 

explained 

Variables Factor 

Loading 

Communa

lities 

MSA Mean 

 

 

Factor 1  

Comfort 

Factor (CF) 

 

 

29.854 

Lunch and Restroom 

facility  

0.780 0.675 0.736 3.53 

Canteen facility 0.735 0.568 0.751 4.38 

Welfare officers 0.731 0.554 0.707 3.92 

First aid appliances 0.701 0.646 0.780 4.09 

Creche facility 0.666 0.684 0.693 4.22 

Facility for sitting 0.581 0.571 0.708 3.77 

Factor 2 

Hygienics 

Factor (HF) 

20.296 Hygiene factors 0.815 0.696 0.669 3.53 

Washing facility 0.748 0.660 0.745 3.27 

Factor 2 

Asepsis 

Factor (AF) 

15.173 Facility for drying clothes 0.859 0.777 0.524 2.62 

Facility for storing clothes 0.645 0.701 0.612 2.87 

KMO-MSA= 0.694, Total % of Variance explained = 65.323 

Bartlett’s Test of Sphericity chi-square value of 747.009 with df of 45 and P value of < 0.001 
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Table 3 – Significant of differences between gender in Welfare Measure Factors and Total Score 

Welfare Measure Factors Gender 

Groups 

Mean S.D t Value df P Value Inference 

Comfort  

Factor 

Male 22.959 3.894 -10.812 228 <0.001 Significant 

Female 26.741 1.409 

Hygienics Factor Male 7.041 1.484 3.699 228 <0.001 Significant 

Female 6.120 1.687 

Asepsis Factor Male 5.767 1.576 4.006 228 <0.001 Significant 

Female 4.655 1.906 

Total Welfare Measures Male 35.767 4.738 -3.169 228 0.002 Significant 

Female 37.517 3.180 

 

Table 4 - Significant of differences among Age Groups in  

Welfare Measure Factors and Total Score 

Welfare Measure 

Factors 

Age Groups Mean S.D F Value P Value Inference 

Comfort  

Factor 

20 – 25 years 25.229 3.237 3.439 0.034 Significant 

25 – 30 years 23.405 4.087 

30 – 35 years 24.174 3.395 

Hygienics Factor 20 – 25 years 7.486 1.380 10.873 <0.001 Significant 

25 – 30 years 6.984 1.356 

30 – 35 years 6.145 1.841 

Asepsis Factor 20 – 25 years 6.086 1.358 19.735 <0.001 Significant 

25 – 30 years 5.873 1.544 

30 – 35 years 4.478 1.812 

Total Welfare Measures  20 – 25 years 38.800 3.810 10.136 <0.001 Significant 

25 – 30 years 36.262 4.355 

30 – 35 years 34.797 4.391 

 

Table 5 - Significant of differences among Level of Management Groups in  

Welfare Measure Factors and Total Score 

Welfare 

Measure 

Factors 

Level of Management 

Groups 

Mean S.D F Value P Value Inference 

Comfort  

Factor 

Lower level Management 23.508 4.646 13.837 <0.001 Significant 

Middle level Management 23.208 3.458 

Higher level Management 26.477 2.085 

Hygienics 

Factor 

Lower level Management 6.574 1.147 6.863 0.001 Significant 

Middle level Management 7.136 1.504 

Higher level Management 6.204 2.064 

Asepsis Factor Lower level Management 5.525 1.608 0.513 0.599 Not 

Significant Middle level Management 5.552 1.734 

Higher level Management 5.250 1.894 

Total Welfare 

Measures 

Lower level Management 35.607 4.914 4.272 0.015 Significant 

Middle level Management 35.896 4.436 

Higher level Management 37.932 3.392 
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Table 6 - Significant of differences among Experience in the organisation Groups in  

Welfare Measure Factors and Total Score 

Welfare Measure 

Factors 

Experience in the 

organisation Groups 

Mean S.D F 

Value 

P 

Value 

Inference 

Comfort  

Factor  

Less than 3 years 26.296 2.203 35.546 <0.001 Significant 

Between 3 and 7 years 24.609 3.241 

More than 7 years 21.619 3.988 

Hygienics Factor Less than 3 years 6.204 1.752 8.616 <0.001 Significant 

Between 3 and 7 years 6.717 1.686 

More than 7 years 7.298 1.170 

Asepsis Factor Less than 3 years 5.204 1.847 1.394 0.250 Not 

Significant Between 3 and 7 years 5.457 1.750 

More than 7 years 5.702 1.619 

Total Welfare 

Measures 

Less than 3 years 37.704 3.830 9.853 <0.001 Significant 

Between 3 and 7 years 36.783 3.706 

More than 7 years 34.619 5.099 

 

Table 7.1  - Multivariate Tests of Significant Influence of personal profiles on Welfare 

Measures factors 

Effect Statistics – Pillai’s Trace 

 

Intercept 

Value F  P Value Inference 

0.695 169.445 0.000 Significant 

Age 0.166 14.760 0.000 Significant 

Gender 0.066 5.266 0.002 Significant 

Level of 

Management 

0.034 2.633 0.050 Significant 

Experience in the 

organisation 

0.164 14.543 0.000 Significant 
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 Table 7.2 Univariate Tests of Significance of Influence of Personal Profiles on Each Welfare 

Measure Factor 

Source Depende

nt 

Variable 

CF HF AF Source Depende

nt 

Variable 

CF HF AF 

 

 

Corrected 

Model 

Type III 

Sum of 

Squares 

973.462 119.22

0 

123.32

0 

 

 

 

Intercept 

Type III 

Sum of 

Squares 

3398.83

8 

273.75

7 

313.15

2 

Mean 

Square 
243.365 29.805 30.830 Mean 

Square 
325.033 134.97

0 

125.34

1 

F 23.273 14.695 12.340 F 325.033 134.97

0 

125.34

1 

Sig <0.001 <0.001 <0.001 Sig <0.001 <0.001 <0.001 

Inference S S S Inference S S S 

 

 

 

Age 

Type III 

Sum of 

Squares 

8.644 67.955 67.713  

 

 

Gender 

Type III 

Sum of 

Squares 

113.372 0.006 11.587 

Mean 

Square 
8.644 67.955 67.713 Mean 

Square 
113.372 0.006 11.587 

F 0.827 33.504 27.103 F 10.842 0.003 4.638 

Sig 0.364 <0.001 <0.001 Sig 0.001 0.958 0.032 

Inference S S S Inference S NS S 

 

 

 

Level of 

Manageme

nt 

Type III 

Sum of 

Squares 

49.262 4.407 5.824  

 

Experienc

e in the 

organisati

on 

Type III 

Sum of 

Squares 

213.567 46.474 5.722 

Mean 

Square 
49.262 4.407 5.824 Mean 

Square 
213.567 46.474 5.722 

F 4.711 2.173 2.331 F 20.424 22.913 2.290 

Sig 0.031 0.142 0.128 Sig <0.001 <0.001 0.132 

Inference S NS NS Inference S S NS 

 

 

Error 

Type III 

Sum of 

Squares 

2352.79

9 

456.36

3 

562.14

0 

 

 

Total 

Type III 

Sum of 

Squares 

134848 11238 7610 

Mean 

Square 

10.457 2.028 2.498 Mean 

Square 

   

Corrected 

Total 

Type III 

Sum of 

Squares 

3326.26

1 

575.58

3 

685.46

1 
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Abstract 

This paper examines the validity of the behavioral explanations of the momentum effect. 

Although, the momentum effect seems to be captured by the risk based asset pricing 

models, there are behavioral explanations developed to explain the existence of the 

momentum.  Barberis, Shleifer and Vishny (BSV) (1998) and Daniel, Hirshleifer and 

Subrahmanyam (DHS) (1998) provide two most logical behavioral explanations for the 

existence of the momentum effect. However, these behavioral explanations are not 

generally accepted due to lack of empirical validity. Hence without identifying the real 

market validity of theses behavioral explanations it is difficult to reach any conclusion 

regarding the reason  for the existence of the momentum effect.  Therefore, based on 

BSV (1998) and DHS (1998), this study formulates testable hypotheses to evaluate their 

empirical validity. We develop event based method to test the behavioral explanations 

of the momentum effect empirically. Finally hypotheses are tested in the Colombo Stock 

Exchange over the period from 2005 to 2013 using the event based method. Investors’ 

conservative behavior suggested by BSV (1998) seems to have contributed to the 

momentum effect in the Colombo Stock Exchange but the overreaction of DHS (1998) is 

not supported.   
 

Keywords: Biased self-attribution, Conservatism bias, Momentum effect, 

Overconfidence,  

INTRODUCTION 

 The momentum effect is one of the 

major anomalies in asset pricing literature. 

As Jegadeesh and Titman (1993) have 

documented the momentum strategies that 

are based on buying the securities that 

have performed relatively well (winners) in 

the recent past and selling securities that 

have performed relatively badly in the 

recent past (losers) realize positive returns 

over medium term horizons. Although, 

capital asset pricing model (CAPM) of 

Sharpe (1964), Lintner (1965) and Black 

(1972) has failed to capture the momentum 

effect in security returns, the four factor 

model of Carhart (1997) has worked better 

than other asset pricing models in 

explaining the momentum effect.   

As Barberis and Thaler (2003) have 

argued that investors are irrational and 

often influenced by psychological biases 

when making decisions. As the theory of 

bounded rationality of Simon (1955) has 

explained, the limited calculating power 

and the complexity of decision problems 

prevent investors to be fully rational in 

decision making. Therefore, investors tend 

to rely on several biases such as 

overconfidence, representativeness, 

conservatism, self-attribution bias in 

decision making (see Tversky and 

Kahneman, 1974). Consequently, 

researchers such as Grinblatt and Han 

(2005), Barberis, Shleifer and Vishny (BSV, 

henceforth) (1998), Daniel, Hirshleifer and 

Subrahmanyam (DHS, henceforth) (1998), 

and Hong and Stein (1999) have provided 

different behavioral explanations for the 

existence of the momentum effect based 

on the cognitive biases in the way that 

investors interpret information. As Fama 

(1998), and Subrahmanyam (2007) have 

mailto:anuradha@sjp.ac.lk


 

40                       8
th
 International Conference on Applied Research in Engineering and Management Sciences              August  

argued, that BSV (1998) and DHS (1998) 

are the most widely discussed behavioral 

explanations for the momentum effect. 

However, empirical evidence on the validity 

of these behavioral explanations for the 

momentum effect around the world is not 

satisfactory. Although a few researchers 

have tested different aspects of the 

behavioral explanations of the momentum 

effect, it is hardly found any standard 

method to test them in real markets, (see 

Bloomfield and Hales, 2002; Chan, Frankel 

and Kothari, 2004; Doukas and McKnight, 

2005; Chaung and Lee, 2006; Kausar and 

Taffler, 2005). Hence, it seems that the 

most logical behavioral explanations of the 

momentum effect remain as preliminary 

conjectures without an empirical validation. 

Whether these behavioral explanations of 

the momentum effect are observable in the 

real market is a question. Hence, it is 

required to test them empirically before 

reaching any conclusion regarding the 

reasons for the existence of the momentum 

effect. Therefore, this study develops an 

event based method to test the validity of 

the behavioral explanations of BSV (1998) 

and DHS (1998) given for the momentum 

effect in the Colombo Stock Exchange 

(CSE).    

The remainder of the paper is 

organized as follows. Section 2 discusses 

the formulation of the hypotheses. Section 

3 describes the event based method used 

to test the hypotheses of the study. Section 

4 presents the empirical results of the 

event based method, section 5 discuses 

the findings and section 5 concludes the 

paper. 

HYPOTHESES   

According to BSV (1998) the 

momentum effect is generated from the 

investor conservative behavior resulting 

from the market underreaction. The 

underreaction evidence shows that over 

horizons of perhaps 1–12 months, security 

prices underreact to news. Consequently, 

news is incorporated slowly into prices, 

which tend to exhibit positive 

autocorrelations over these horizons. 

Therefore, the average return on the 

company’s security in the period following 

an announcement of good news is higher 

than the average return in the period 

following bad news. In BSV (1998) 

investors are conservative. Conservative 

behavior is the tendency of investors to be 

slow in changing their beliefs in the 

presence of new information, (see 

Edwards, 1968). Based on the investors’ 

expectations on earnings of the securities, 

BSV (1998) provide an explanation for the 

existence of the momentum effect. 

According to BSV(1998) earnings of the 

securities follow a random walk, but the 

investor believes a mean reverting. When a 

positive earnings surprise is followed by a 

negative surprise, the investor raises the 

likelihood that he is in the mean reverting 

regime. Under men reversion, earnings 

shocks are likely to be reversed in the 

following period, so that a positive shock to 

earnings is more likely to be followed in the 

next period by a negative shock than by 

another positive shock. Further, BSV 

(1998) specify Markov processes, that is, 

the change in earnings in period t depends 

only on the change in earnings in period t-

1.  

Thus, consider the realized return 

following a positive earnings shock. In 

reality earnings follow a random walk, 

hence next period earnings are equally 

likely to be positive or negative. If the 

shock is negative, the realized return is not 

large, since this is the earnings realization 

that was expected by the conservatively 

biased investor. If the shock is positive, the 

realized return is large and positive, since 

the shock is unexpected. Similarly, the 

average realized return following a 

negative earnings shock is negative and 

hence the difference in the average 

realized returns is indeed positive, 
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consistent with the evidence of the 

momentum effect. Therefore, if BSV (1998) 

is valid explanation for the existence of the 

momentum effect, following two 

hypotheses are expected to be supported 

in a market where we observe the 

momentum effect.   

H1: Returns on a good event with low 

expectations are higher than on a bad 

event with low expectations   

H2: Returns on a good event with high 

expectations are smaller than on a bad 

event with high expectations   

In BSV (1998) the momentum effect 

occurs because the market is slow to react 

to news. But in DHS (1998), the 

momentum effect is generated from market 

overreaction and continuation resulting 

from the investors’ overconfidence 

augmented by biased self attribution 

behavior. As DHS (1998) have explained, 

the overconfidence implies strong belief of 

investors in their own private information, 

which leads to overreaction. The biased 

self attribution is the tendency of attributing 

success to competence and failures to bad 

luck (see Bem, 1965). Therefore, the 

events that confirm an individual’s prior 

beliefs tend to boost their confidence too 

much and disconfirming events are given 

less attention and weaken confidence too 

little. As DHS (1998) have explained, ‘if 

investor confidence changes because of 

biased self-attribution and if overreaction or 

correction is sufficiently gradual, then 

security price changes exhibit momentum’, 

(see DHS, 1998, pp. 1847). Thus, in DHS 

(1998), investors’ overconfidence about 

private signals causes overreaction 

whereas, biased self attribution maintains 

the overconfidence and allows prices to 

continue to overreact in generating the 

momentum effect. Therefore, if DHS (1998) 

is valid explanation for the existence of the 

momentum effect, following two 

hypotheses are expected to be supported 

in a market where momentum effect is 

exist.  

H4: Returns on a good event with high 

expectations are higher than on a bad 

event with high expectations 

H5: Returns on a good event with low 

expectations are smaller than on a 

bad event with low expectations 

H1, H2, H3 and H4 are tested using the 

winners and losers of the most significant 

momentum strategy identified by Anuradha 

and Nimal (2015). Next section explains 

the procedure of testing the hypotheses 

using the event based method.  

THE EVENT BASED METHOD 

The event based method is developed 

adopting the standard event study 

methodology. It involves six steps 

procedure. The first step, recent past 

winner and loser portfolios is identified at 

each event date based on the most 

significant momentum strategy in the CSE. 

According to the findings of Anuradha and 

Nimal (2014), current study has used 12-

month formation and 6-month holding 

strategy is as the most profitable 

momentum strategy in the CSE. 

Consequently, winners and losers have 

identified related to the 12-month formation 

and 6-month holding strategy over the 

sample period.  

In the second step, the quarterly 

earnings announcements are identified to 

test the hypotheses. Following Latane and 

Jones (1979), the quarterly standard 

unexpected earnings (SUE) is computed 

as the event using Equation 1. If the SUE 

is positive it is identified as a good event 

and if it is negative it is identified as a bad 

event.  

SE

quarter tfor  shareper  earnings expectedUn 
  SUE   (1) 

Consistent with Foster, Olsen and Shevlin 

(1984) the expected earnings of the 

winners and losers for each quarter t are 
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estimated relative to the same quarter t-4, 

a quantity denoted as QEt-QEt-4. It does so 

by relating this growth to the growth during 

the most recent quarter, (t-1) relative to the 

comparable quarter one year before, (t-5) 

denoted as QEt-1-QEt-5 which is as shown 

Equation 2.  

ttttt ebQEQEaQEQE   )( 514  (2) 

Where, a and b in Equation 2 are the 

constants and et is the random error term. 

The constant are estimated using the most 

recent 20 quarterly earnings of the winners 

and losers prior to t. The estimated 

constant a and b of the Equation 2 are 

used in Equation 3, in estimating quarterly 

earnings for the forthcoming quarter.  

 (3) 

T

he sample period of the study is extended 

from 2005 to 2013. Since, most recent 20 

quarterly earnings of the winners and 

losers are used in estimating earnings of 

the winners and losers, the hypotheses are 

tested using the winners and losers 

identified at the end of each quarter from 

the second quarter of 2010 to the third 

quarter of 2012. Thus, starting from the 

second quarter of 2010 to the third quarter 

of 2012 the expected earnings of the 

winners and losers are estimated using 

Equation 2 and 3. First quarterly earnings 

are estimated for the third quarter of 2010, 

using the quarterly earnings from the third 

quarter of 2005 to the second quarter of 

2010. 

In the third step, the analysis period 

is defined based on the most significant 

momentum strategy. Since consistent with 

the findings of Anuradha and Nimal (2015), 

the 12-month and 6-month momentum 

strategy is identified as the most significant 

momentum strategy in the CSE, 360 

trading days (TD) have used as the 

analysis period assuming 20 TD per 

month. As illustrated in Figure 1, the period 

of analysis includes an estimation period, 

lag period and testing period. Since, the 

event is based on the announcements of 

quarterly earnings of the listed companies 

in the CSE, the announcement date is 

considered as the event date. The date of 

announcement represents the point at 

which earnings information of a particular 

company is first reported. In terms of CSE 

circular No 03/2009, a listed company is 

required to submit its interim financial 

statements to the CSE within 45 days after 

the end of each quarter for the purpose of 

public release. Hence, some investors may 

not receive the information in time. To 

capture these eventualities a lag period of 

45 TD are used at the end of each quarter 

before the testing period. During the testing 

period, hypotheses are tested to evaluate 

the empirical validity of the behavioral 

explanations of BSV (1998) and DHS 

(1998) in explaining the existence of the 

momentum effect. The test parameters of 

the model is applied to generate expected 

returns in the testing period are estimated 

using the data of the estimation period. 

Complying with Fernando and Guneratne 

(2009) and others, the CAPM is used as 

the expected returns generating model 

across the testing period. 

In forth step, the expectations of the 

winners and losers for the next quarter is 

identified based on the expected quarterly 

earnings. Consistent with Foster, et al. 

(1984) expected earnings of the winners 

and losers for each quarter are estimated 

using Equation 3. At each event date over 

the testing period winners with low 

expectations and losers with high 

expectations are identified to test the H1 

and H2 to evaluate the validity of BSV 

(1998). Similarly, winners with high 

expectations and losers with low 

expectations are identified each event date 

over the testing period in testing the H4 and 

H5 to evaluate the validity of DHS (1998). 

In the fifth step, based on the 

expectations of the winners and losers, and 

qtttt ebEQEQaEQEQ   )( 514
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the type of the event the eight groups are 

identified at each event date to test the 

hypotheses. The two groups namely 

winners with low expectations with good 

events (W_L_G) and winners with low 

expectations with bad events (W_L_B) are 

identified in each event date in testing H1. 

Losers with high expectations with good 

events (L_H_G) and losers with high 

expectations with bad events (L_H_B) are 

the two groups used in testing H2. 

Likewise, group of winners with high 

expectations with good events (W_H_G) 

and winners with high expectations with 

bad events (W_H_B) are identified to test 

H3.In the same way, losers with low 

expectations with good events (L_L_G) 

and losers with low expectations with bad 

events (L_L_B) are used to test H4. H1 and 

H2 are tested using the 74 winners with low 

expectations with good and bad events and 

64 losers with high expectations with good 

and bad events respectively. Further, 80 

winners with high expectations with good 

and bad events and 70 losers with low 

expectations with good and bad events 

have been used in testing H3 and H4 

respectively. 

Finally, returns incurred on the 

event are computed over the testing period 

to test the hypotheses of the study. The 

difference between the actual returns and 

expected returns is termed as the return 

incurred due to the event. Using two 

independent sample t-tests, statistical 

significance of the difference of the 

average abnormal return (AAR) between 

the two groups of each hypotheses are 

tested to evaluate the validity of BSV(1998) 

and DHS(1998) in the CSE.   

Data and Sample 

Sample includes winners and losers of 

the 12-month formation and 6-month 

holding period momentum strategy from 

2005 to 2013. Anuradha and Nimal (2014) 

confirm existence of the momentum effect 

in the CSE since 1991. As they have found 

the momentum strategy that select 

securities based on their returns over past 

12-month and then holds them for next 6-

month is the most profitable momentum 

strategy in the CSE. Data are mainly from 

the CSE data library. As an emerging 

capital market with moderate performance 

levels compared to regional markets, CSE 

is a unique setting to study investor 

behaviors. Daily security prices, quarterly 

earnings announcements of the securities, 

government treasury bill rate of returns and 

daily all share total return index (ASTRI) 

are the main data used in the analysis. 

Adjusted daily returns of the securities are 

computed following Perera and Nimal 

(2015). Table 1 illustrates descriptive 

statistics of returns of winners and losers of 

groups used in testing the hypotheses. 

Since, the p-value of the K-S test in some 

groups are less than 0.05 or 0.01 

significance level, the robustness of the 

results have been tested using both 

parametric and nonparametric testing 

procedures.   

EMPIRICAL RESULTS  

This section presents the results on 

the validity of the behavioral explanations 

of BSV (1998) and DHS (1998) in 

explaining the momentum effect in the 

CSE. As per BSV (1998), the momentum 

effect is generated from market 

underreaction resulting from the investors’ 

conservative behavior. Consequently, H1 

and H2 are formulated to test the validity of 

the explanation of BSV (1998). As DHS 

(1998), that momentum effect is due to 

market overreaction and continuation 

resulting from the investor overconfidence 

augmented by biased self attribution. 

Accordingly, H3 and H4 are formulated to 

test the validity of DHS (1998). Hypotheses 

are tested using the event based method.  

The H1 and H3 are tested using the 

winners of the 12-month formation and 6-

month holding momentum strategy. While 

H2 and H4 are tested using the losers of the 
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12-month and 6-month momentum 

strategy. The behaviors of the cumulative 

average abnormal return (CAAR) of the 

eight groups used in testing the 

hypotheses are presented in Figure 2.  The 

CAAR of the winners with low expectations 

after good event seems to be higher than 

the bad event as expected in H1, (see 

Figure 1(a)). Similarly, Figure 1(b) shows 

smaller CAAR for the losers with high 

expectations after good event than the bad 

events while supporting the H2. According 

to the Figure 1(c) CAAR of the winners with 

high expectations after the good event is 

smaller than the bad event in contrast to 

the expectation of H3. However, as 

expected in the H4 it seems lower CAAR 

for losers with low expectations after good 

event than the bad event. Table 2 and 3 

present the significance of the differences 

of abnormal returns of two groups used in 

testing each hypothesis. As presented in 

Table 2 and 3, from the outcome of both 

independent sample t-test and the Mann-

Whitney U test it seems significantly higher 

mean value for W_L_G than W_L_B under 

H1 and significantly lower mean value for 

L_H_G than L_H_B as hypothesized in H2. 

Thus, empirical results support to the 

behavioral explanation of BSV (1998) in 

explaining the existence of the momentum 

effect in the CSE. As illustrated in Table 2, 

since p-values are larger in both tests of H3 

and H4, the null hypotheses do not reject at 

reasonable level of significance. Hence, as 

expected with the H3 the returns on a good 

event with high expectation are not larger 

than on a bad event with high expectation. 

Although, the returns on a good event with 

low expectation are smaller than on a bad 

event with low expectation as hypothesized 

in H4, the difference of returns of groups 

seems to be not significant. Further as 

presented in Table 2 and 3 both parametric 

and nonparametric tests results on the 

hypotheses of DHS (1998) have been 

consistent suggesting that the behavioral 

explanation of DHS (1998) has not been 

supported in the CSE. 

DISCUSSION 

Evidence in the CSE, has been 

consistent with the behavioral explanation 

given by BSV (1998) for the existence of 

the momentum effect. Findings seem to 

challenge the perfect efficient market 

theory of Fama (1970). Although, asset 

pricing theories assume that the investors 

are rational, it seems that investor are not 

rational and would be influenced by 

behaviors such conservatism. 

Conservatism behavior implies the 

investors’ slow update in the face of new 

evidence. As explained in the theory of 

bounded rationality of Simon (1955), the 

limited calculating power and the 

complexity of decision problems might 

have prevented investors in the CSE to be 

fully rational in decision making. Hence, 

investors’ conservative biased processing 

of information seems to be leading the 

market to underreact in generating the 

momentum effect. Large volumes of 

studies have argued that the momentum 

effect is driven by the market 

underreaction, (see Grinblatt and Han, 

2002; George and Hwang, 2004;  Chan, 

Jegadeesh and Lakonishok, 1996; and, 

Jegadeesh and Titman, 1993). When 

conservative biased investor believes that 

part of the shock will be reversed in the 

subsequent period, they initially underreact 

to news. Hence, similar to the impact of 

underreaction, the pricing implication of 

investors’ conservatism generates the 

momentum effect. Since investors’ initial 

reaction to new information is incomplete, 

bad news would generate relatively lower 

future returns and good news would 

generate relatively higher in subsequent 

periods. Investors’ conservatism has been 

supported still only in few markets in US 

and Europe including Austria, Belgium, 

Denmark, France, Germany, Italy, 

Netherlands, Norway, Spain, Sweden, 
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Switzerland, UK, USA, Tunisia and Taiwan 

, (see Wu, Wu and  Liu, 2009; Zoghlami 

and Matoussi, 2009; Frieder, 2008; Zhang, 

2006; Doukas and McKnight, 2005, 

Durham, Hertzel and Martin, 2005; & Chan, 

Frankel and Kothari, 2004).  

As reported in Table 1 and 2, the 

behavioral explanation of DHS (1998) 

given for the existence of the momentum 

effect seems to be not supported. Hence, 

market overreaction and its continuation 

resulting from the investors’ 

overconfidence and biased self attribution 

seems to be invalid behavioral explanation 

in explaining the existence of the 

momentum effect in the CSE.  Inconsistent 

with the studies such as Chuang and 

Susmel (2011), Chuang and Lee (2006), 

Cooper, Gutierrez and Hameed (2004) and 

Xiang, He, and Cao (2002) in Taiwan and 

USA investors in the CSE seem to be not 

overconfident and also their decisions may 

not have been driven by biased self 

attribution.  

Although few studies has tested 

investors behaviors in explaining the 

momentum effect, it is hardly found studies 

in the CSE. Studies such as Menike, 

Dunusinghe and Ranasinghe (2015), Peter 

and Senaratne (2013) and Gunasekarage 

and Power (2005) have documented some 

behavioral biases in decision making of the 

investors in the CSE. As Menike et al. 

(2015) have stated, the individual investors 

do not act rationally all the time when 

making investment decisions. This 

evidence confirmed the presence of 

psychological biases among investors in 

the CSE.  Therefore, testing the validity of 

the behavioral explanations of BSV (1998) 

and DHS (1998) in explaining the existence 

of the momentum effect in the CSE is novel 

contribution. Although there is no any 

published evidence on the investors’ 

conservatism in the CSE, consistent with 

the few world evidence the results of this 

study is suggestive that investors’ 

conservatism in generating the momentum 

effect in the CSE. The event based method 

developed to test the empirical validity of 

the behavioral explanations of BSV (1998) 

and DHS (1998) could be considered as a 

novel contribution to the empirical literature 

in finance, that one can apply in other 

markets to test the validity of the behavioral 

explanations given for the momentum 

effect and in general to test the validity of 

the behavioral explanations given for other 

anomalies to the asset pricing models and 

market efficiency.  

 CONCLUSION  

This study provides an empirical 

support for the behavioral explanation 

given by BSV (1998) in explaining the 

existence of the momentum effect in the 

CSE. Investors’ conservative behavior 

seems to have contributed in generating 

the momentum effect in the CSE. 

Inconsistent with the behavioral 

explanation of DHS(1998), it is observed 

that market overreaction and continuation 

resulting from the investors’ 

overconfidence augmented by biased self 

attribution is not supported in explaining 

the existence of the momentum effect in 

the CSE. Findings indicate a requirement 

for refining the asset pricing models by 

incorporating the behavioral influences in 

capital markets. 
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Figure 1 

Time Line in the Event Based Method 

 
This Figure illustrates the time line of the Event based method. The analyses period in the time line includes an 

estimation period, lag period and testing period. The period for which, data is used to estimate the test 

parameters of the model being applied to generate expected returns in testing period is known as the estimation 

period. The date of announcement of earnings information of a particular company is the event date. A lag 

period of 45 trading days has been used in the analyses period to capture eventualities in the CSE at the end of 

each quarter before the testing period. During the testing period, hypotheses are tested to evaluate the empirical 

validity of the behavioral explanations of BSV (1998) and DHS (1998) in explaining the existence of the 

momentum effect.  

Source: Author compiled Based on the Literature 

 

Table 1 

Descriptive Statistics of the Groups  
 H1 H2 H3 H4 

 W_L_G W_L_B L_H_G L_H_B W_H_G W_H_B L_L_G L_L_B 

Size 48 26 22 42 30 50 53 16 

Mean 0.070 -0.092 -0.126 0.097 -0.067 0.034 -0.013 0.105 

STD 0.314 0.162 0.318 0.373 0.406 0.216 0.348 0.286 

K-S test 0.083
* 

0.159 0.186 0.193 0.023
** 

0.200 0.062
* 

0.021
** 

This Table reports summary statistics of the groups of securities used in testing the validity of BSV (1998) and 

DHS (1998). The validity of BSV (1998) has tested using H1 and H2. The winners with low expectations with 

good event (W_L_G) and winners with low expectations with bad events (W_L_B) are the two groups used in 

testing H1. Losers with high expectations with good event (L_H_G) and losers with high expectations with bad 

event (L_H_B) are the groups used in testing H2. The validity of DHS (1998) has tested using H3 and H4. 

Winners with high expectations with good event (W_H_G) and winners with high expectations with bad events 

(W_H_B) are the two groups used in testing H3. Losers with low expectations with good event (L_L_G) and 

losers with low expectations with bad event (L_L_B) are the groups used in testing H4. Mean return, standard 

deviation (STD) and K-S test of each group are presented. K-S test is used to test the normal distribution returns 

of each group. Test values that are significance at the 10 percent level will be marked with 1 (*), 5 percent 

significance level will be marked with 2 (**) and the values that are significance at the 1 percent level will be 

marked with 3 (***). 

Source: Author compiled Based on the CSE Data from 2005-2012 
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Figure 2 

Cumulative Average Abnormal Returns of Groups 

 
This Figure illustrates the behavior of the cumulative average abnormal returns (CAAR) during the testing 

period of the groups used in testing H1, H2, H3 and H4. H1 is tested using the winners with low expectation with 

good event (W_L_G) and winners with low expectations with bad events (W_L_B). H2 is tested using the  

losers with high expectation with good event (L_H_G) and losers with high expectation with bad event 

(L_H_B). H3 is tested using the winners with high expectation with good event (W_H_G) and winners with high 

expectations with bad events (W_H_B). H4 is tested using the losers with low expectation with good event 

(L_L_G) and losers with low expectation with bad event (L_L_B). 

Source: Author compiled Based on the CSE Data from 2005-2013 

 

 

 

Table 1 

The Independent t-test Results on the Hypotheses 

 H1 H2 H3 H4 

 W_L_G W_L_B L_H_G L_H_B W_H_G W_H_B L_L_G L_L_B 

Mean 0.070 -0.092 -0.126 0.097 -0.067 0.034 -0.013 0.105 

Mean 

Difference       0.162       -0.223    -0.101   -0.118 

t-value        (2.447)        (-2.379)
 

   -1.450   -1.239 

p- value          0.017
**

        0.020
** 

     0.151    0.219 

This Table presents the results of independent sample t-test on the H1, H2, H3 and H4 in testing the BSV (1998) 

and DHS (1998) in explaining the existence of the momentum effect in the CSE. Mean values of each group and 

mean differences have presented. The figures in the parentheses are the t-values. p-values with corresponding 

significance levels are presented. Evaluate each t-value at a 10 percent, 5 percent and 1 percent significance 

level. Test values that are significance at the 10 percent level will be marked with 1 (*), 5 percent significance 

level will be marked with 2 (**) and values that are significance at the 1 percent level will be marked with 3 

(***). 

Source: Author compiled Based on the CSE Data from 2005-2013 
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Table 1 

The Mann Whitney U Test Results on the Hypotheses 

 H1 H2 H3 H4 

 W_L_G W_L_B L_H_G L_H_B W_H_G W_H_B L_L_G L_L_B 

Mean Rank 42.58 28.12 24.64 36.62 36.77 42.74  33.94 38.50 

Asymptotic Z           (-2.763)           (-2.445)     -1.113 -0.796 

p- value            0.006
***

           0.014
**

      0.266 0.426 

This Table presents the results of the Mann Whitney U Test  on the H1, H2, H3 and H4 in testing the BSV 

(1998) and DHS (1998) in explaining the existence of the momentum effect in the CSE. Mean rank of each 

group and p-values with corresponding significance levels are presented. N.B: Evaluate each Z-value at a 10 

percent, 5 percent and 1 percent significance level. Test values that are significance at the 10 percent level will 

be marked with 1(*), 5 percent significance level will be marked with 2 (**) and values that are significance at 

the 1 percent level will be marked with 3 (***). 

Source: Author compiled Based on the CSE Data from 2005-2013 
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ABSTRACT 

The purpose of this study is to assess the effects of land fragmentation on paddy land 
productivity in Land distribution schemes in Sri Lanka. At the inception, landless 
farmers were granted with equal sized low lands. Subsequently, the initial land 
allocation was sub-divided and distributed among the children. Currently, the 
contribution to Gross domestic product is gradually declining.   Using systematic 
random sample method, 935 paddy farmers were selected who were cultivating 1230 
lowland plots in Anuradhapura district in Sri Lanka. Face to face interviews were 
conducted using a structured questionnaire to collect data. The results clearly indicate 
that the size of the land plot has a positive and significant effect on land productivity. 
The number of plots and distance has a statistically significant and negative effect on 
productivity. The results suggest that land fragmentation adversely affects the land 
productivity. Policies and programs that lead to increase in plot size and decrease in 
number of plots owned by a farmer in order to improve land productivity in land 
distribution schemes in Sri Lanka. 

Key words: Land Fragmentation, Land Size, Land Productivity, Land Distribution 
Schemes, Irrigated Settlements, Sri Lanka. 

INTRODUCTION 

Land is not only the main factor of 

agricultural production, but also it is a 

source of wealth, a means of social 

security, a status and an identity in many 

developing countries. Particularly in South 

Asian countries, land has a closer link with 

the livelihoods of the people as majority 

depends on agricultural activities. In 

agrarian economies, land reforms such as 

land redistribution can play a pivotal role in 

land inequity. However, many of such 

programs experience the increasing land 

fragmentation, decreasing land size and 

decreasing trend in productivities. Land 

fragmentation is a common feature in 

many agrarian societies and in simple 

terms, defined as a single farm is divided 

into numerous individual parcels of land, 

The word fragmentation is derived from 

‘fragment’, which the Oxford Dictionary 

refers to an incomplete part, or a piece that 

is detached or isolated from a whole it 

originally belonged to. However, land 

fragmentation implies any one or a 

combination of the following: (i) non-

contiguous land parcels that are owned 

and tilled as a single enterprise (ii) parcels 

that are distant from the owner’s home or 

from each other (iii)  or, ownership of very 

small parcels (Sabastes-Wheeler, 2002).  

Institutional policy matters coupled with 

customary practices is observed in paddy 

lands in the land distribution schemes 

(irrigated settlements) of Sri Lanka. 

Irrigated agriculture is considered as one of 

the principal beneficiaries of public sector 

investments in agriculture in Sri Lanka.  

During the periods of 1970 – 1980 around 

65% of the domestic paddy production was 



 

 

52                       8
th
  International Conference on Applied Research in Engineering and Management Sciences              August  

supplied by these settlements, while at 

present it is reduced to 45% of domestic 

supply. (Land Commissioner Reports  

2000-2009).  It is also observed a gradual 

reduction of the land sizes allocated to 

settlers. At the inception of land 

redistribution schemes, landless farmers 

were granted with equal sized low lands of 

five, three and two acres in irrigated 

settlements in the dry zone areas. 

Subsequently, the initial land allocation 

was sub-divided and distributed among the 

second and third generation farmers.  With 

this process of sub-division, certain 

farmers started to operate small land 

parcels sometimes in dispersed locations. 

The decline of operational size of land was 

found to be varied from 45% to 60 % in 

irrigated settlements (Wanigaratne, 1995).  

The extent of decreasing land sizes, 

ownership of number of plots, distance 

from home to plot, defined as land 

fragmentation and the effects on land 

productivity has not adequately being 

addressed in the country. 

OBJECTIVES  

The overall objective of this study to 

assess the effects of land fragmentation on 

paddy land productivity in land distribution 

schemes of Sri Lanka.  The study 

specifically assesses the effects of plot 

size, number of plots operated by an 

individual farmer, and the distance from 

home to plots on land productivity. 

The rest of the paper is organized as 

follows. The section two presents the 

causes of land fragmentation and the 

theoretical and empirical debates on the 

effects of land fragmentation on 

productivity. The history of land 

settlements in Sri Lanka and the current 

status is explained in section three. Section 

four of the paper uses to discuss the 

methods applied and section five details 

out the study area and the data. The 

characteristics of plots are explained in 

section six whereas section seven 

presents the results of the econometric 

estimations. The last section is use to 

present the conclusions and policy 

implications. 

THEORETICAL CONSIDERATIONS AND 

EMPIRICAL EVIDENCE 

Causes of land fragmentation  

Policy makers find difficulties in   

treating   land fragmentation unless they do 

not aware of the real causes or the after 

effects of fragmentation. Several forces 

have been extensively cited as causing or 

contributing to boost up land fragmentation 

in country to country and region to region. 

The most frequently cited are partial 

inheritance, government land redistribution 

and population pressure followed by land 

scarcity (Blarel et al., 1992; Tan et al., 

2006). In China land re-allocation is often 

required when the registered population of 

a village changes.  An example is when a 

child is born or a local student enters 

university.  It is well known that the 

population in China is on the increase and 

due to industrialization and urbanization; 

arable land is in the decline. Given China’s 

territorial size and varying population 

density, it is not surprising to find that the 

degree of land fragmentation varies 

substantially from region to region (Wan 

and Cheng, 2001). 

In many of the developing countries 

the paternal cultural inheritance practices 

widely contributed to physical land 

fragmentation (Niroula and Thapa, 2005). 

Children especially sons when they 

separated from parents believe that it is 

their right to get a share of paternal 

property. This is more peculiar when sons 

separated from parents would have face 

difficulties with severe economic problems. 

In some countries there’s inheritance law. 

Islamic law requires an equal division of 

paternal property among all heirs after the 

death of the landowner. When heirs hunt 

for equal land parcels, it increases the 
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fragmentation. The Islamic law in 

Bangladesh is an example for such 

process (Lusho and Papa, 1998).  

Rahaman and Rahaman, (2008) observed 

a rapid decline in the farm sizes coupled 

with an increase in the number of 

operational holdings. Further, they observe 

the number of small farms increased 

dramatically at the expense of a reduction 

in the number of large and medium sized 

farms. 

In some countries it is not the 

inheritance but relate to the objective of 

achieving equitable distribution of land 

among the people. This kind of 

fragmentation is driven by the local 

institutions in the country (Falco et al., 

2010). Institutions are governed by the 

state. Later, these lands are subjected to 

traditional customary land transformations.  

At the end of this process the situation 

becomes worst, because a fragmented 

land has fragmented again. According to 

Lusho and Papa (1998), with agrarian 

reforms in1945, in Albania the larger 

landholdings which included merchants 

and religious institutions, were 

expropriated and their lands were 

distributed among the peasants. These 

lands were given to 70 000 families who 

did not own the land or owned very little. At 

the end of the redistribution process the 

ownerships changed and the land sizes 

too. 

EMPIRICAL FINDINGS 

The empirical findings of land 

fragmentation can be discussed in two 

directions. Although land fragmentation 

has a documentary history since from 1950 

when Binn (1950) wrote why land 

fragmentation occurs, the Schultz’s (1964) 

theory of the inverse relationship between 

land size and productivity attracted many 

scholars’ attention. Therefore, more over 

the majority of findings focus on their 

relationship between land holding size and 

productivity. Empirical findings on the 

relationship between land size and 

productivity are mixed and inconclusive. 

Toufique (2005) and Vadivelu et al., (2006) 

has revealed an inverse relationship 

between farm size and land productivity in 

Bangladesh and in India respectively.  The 

authors indicated that the inverse 

relationship was due to the availability of 

family labor at low or zero opportunity cost 

for small scale farmers. The small farmers 

use only family labor, which has strong 

incentives to work as they expect to inherit 

the farm in the long run.  Conversely, 

Obasi (2007), Chen et.al, (2011),  

Matchaya, (2007) and Tamel (2011) 

revealed a positive relationship between 

land size and productivity in Nigeria, China, 

Malawi and US respectively. This reveal 

that the later studies discuss the size 

productivity inverse relationship is 

disappearing with the technological 

development all around the world.  

However, Rahaman and Rahaman (2008) 

argue that the relationship of size-

productivity is positive in technologically 

advanced regions, whereas the typical 

inverse relationship still exists in backward 

areas. Niroula and Thapa (2005) pointed 

out that the long debated theory of inverse 

relationship between farm size and 

productivity holds less value when small 

landholdings further fragmented into 

numerous small parcels scattered over a 

wide area. 

With this background majority of the 

studies concentrated on land fragmentation 

and productivity. Empirical findings on the 

relationship between land fragmentation 

and productivity are also mixed and 

inconclusive.  Blarel et al., (1992) in Ghana 

applying a systems of equations concludes 

that land fragmentation has no significant 

impact on productivity, because of the 

diversity in biophysical condition in 

fragmented plots allow small farmers to 

grow a range of crops. Hence, farmers do 
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not consider it as a problem. Similar results 

were obtained by Wu Z et al., (2005). 

The theoretical debate on the 

effects of land fragmentation on agricultural 

productivity is two-fold.  On one hand, it 

has been argued that land fragmentation 

acts as an obstacle in agricultural 

development because it hinders 

mechanization; increase the cost of 

production, increase the travel time of the 

farmer between fields and the loss of lands 

in boundaries (Niroula and Thapa, 2005; 

Falco et al.,2010). Distance between 

parcels, small sizes, irregular shapes and 

lack of access are some of the 

disadvantages continuously discussed. 

When parcels are spatially dispersed, 

travel time as well as costs in moving 

labor, machines from one parcel to another 

increased (Blarel et al., 1992).  With land 

fragmentation the ownership of production 

resources such as animal power and family 

labor also reduce and can adversely affect 

on productivity (Wan and Cheng, 2001; 

Rahaman and Rahaman, 2008). The main 

argument in favor of resource ownership 

such as family labor is the overuse of 

family labor by the small holders which in 

turn result in higher productivity. Farmers 

having number of plots here and there 

losses the efficient use of human labor on 

time. In addition, land fragmentation 

involves a complicated boundary lines and 

the margins of the parcel is not utilized 

hence there is land wastage. Use of 

machinery may be impossible for tiny 

parcels and require excessive amount of 

manual work. Moreover, the irregular 

shape limited again the use of machinery. 

The inadequate road network to provide 

access to each smaller parcel is another 

disadvantage. Limited access to parcels 

prohibits the development of some of the 

infrastructure such as irrigation canals. On 

one hand it may incur a higher cost 

(Kawasaki, 2010). On the other hand due 

to the lack of compromise between land 

holders there would not be space, because 

the owners with quality lands never agree 

to provide space for such activities. 

Consequently, proper distribution of 

irrigated water among the farmers may 

arise and the secondary and tertiary canals 

may not in line since land is fragmented to 

further small plots (Niroula and Thapa, 

2005). This may give rise to social conflicts 

between farmers. Another detrimental 

effect is with many plots the management 

become impossible. Giving services to 

lands such as during the  time of disease, 

on time provision of inputs and preparation 

of soil, the possible time a farmer can 

spend will naturally reduces.  

Beside the above problems another 

unnoticed but important affect is the loss of 

property rights to all land holders in an 

equal basis with land fragmentation. During 

the subdivisions and distributions of lands 

to heirs the full rights may not transfer. 

Especially in lands alienated through 

government strategy there are certain 

restrictions in transformation of lands. 

Kakwagh et.al (2011) in their study pointed 

out that land fragmentation has severe 

consequences for agricultural development 

and lack of security of land tenure is 

significant.  Therefore, inadequate rights 

continue with all sorts of transfers of these 

lands. If there are limited rights the result is 

less tenure security. 

It is generally accepted that all 

above issues associated with land 

fragmentation usually act as obstacles to 

rational agricultural development.  Even 

though the physical land fragmentation has 

negative connotations, it is not necessarily 

an accused in all cases (Blaral et al., 1992; 

Van Dijk, 2003) and there are beneficial 

effects. Land fragmentation might however, 

drive towards crop diversification, which 

act as a risk reduction strategy of the 

farmer. Another beneficial effect is land 

fragmentation offer the land parcels of 

differing quality (Blarel et.al., 1992; Hung, 
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2006).  Lands in various ecological zones 

offers different climatic conditions, differing 

soil quality therefore crop scheduling 

occurs at different times. During the natural 

disaster such as flooding or droughts this 

diversified nature of growing pattern 

minimizes the potential risk of the farmer. 

Contradict to the above results a study 

done by Hung (2007) in Vietnam using the   

number of plots as a proxy for land 

fragmentation found that the coefficient of 

number of plots was negative and 

statistically significant. Therefore, the 

results suggest fragmentation has a 

negative impact on crop productivity. The 

coefficient of interaction terms between the 

number of plots and family labor also 

negative and significant suggesting that 

fragmentation has an effect on increasing 

family labour cost and use of other 

expenses. Similar results identified by 

Falco et al (2010) on land fragmentation 

and farm productivity in Bulgaria. The 

study found that land fragmentation plays a 

detrimental role on farm profitability.  On 

these circumstances they conclude that the 

farms with fragmented lands are less 

profitable.  

The conclusion drawn on negative 

results of fragmentation is further 

supported by a very recent study by Austin 

et.al (2012) in Nigeria. The land 

fragmentation was captured by using the 

Januszevski’s fragmentation index (JI), 

which is a combined indicator, and 

identified the JI index has a negative effect 

on productivity. Similar results were 

identified by Rahaman and Rahaman 

(2008) in Bangladesh. The study tried the 

fragmentation effects on both productivity 

and efficiency among rice producers. The 

study used primary data on a farm survey 

and a number of plots used as the proxy 

for land fragmentation. The results 

demonstrate that land fragmentation is an 

influential predictor of technical inefficiency 

and loss of productivity. 

Some of the studies specifically focus 

to identify whether fragmentation increases 

the cost of production. One of such studies 

conducted by Kawasaki (2010) in 

Japanese rice farms. Kawasaki pointed 

that land fragmentation is a harmful 

phenomenon as a whole than beneficial. A 

very recent study by Deininger et al. (2014) 

concludes that land fragmentation 

increases the cost of production. This 

study was done in India in 240 villages 

using the secondary data on around 17 

000 plots. They have considered not only 

the distance from home to plot but also the 

time taken to travel as well. According to 

the econometric results the study 

concludes that fragmentation is not neutral, 

but disproportionately increases the cost 

and it is significant in smallest farm size 

classes. 

LAND FRAGMENTATION IN LAND 

DISTRIBUTION SCHEMES IN SRI 

LANKA 

In Sri Lanka the history of settling 

people by alienation of government lands 

goes back to the early decades of the 20th 

century. This became a popular rural 

strategy in allocating lands to rural poor 

during the pre and post independence 

(before and after 1948) eras. There were 

other strategies but the major settlements 

known as irrigated settlements or major 

colonization were subjected to more 

debate due to the significant contribution of 

the settlements to the society and to the 

economy of the country. Government 

initially expected to achieve number of 

objectives through the strategy. Among 

them  (i) to protect the peasant farmer (ii) 

to alleviate land hunger among the poorest 

of the poor (iii) to relieve the population 

pressure of the villages in the wet zone of 

the country (iv) to increase the food 

production, particularly paddy (v) to 

develop the scarcely populated dry zone of 

the country are some of them. With the aim 

of such objectives, heavy investments 
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were done to the water reservoirs, 

constructing the irrigated networks such as 

canals, some of the primary needs such as 

schools, hospitals etc. The settlers have 

access to free water supply through the 

canal system managed by a separate 

irrigated office for each settlement. Except 

a very few settlements initiated at early 

1930’s all other settlements have a 

residential project office. This is use to 

conduct monthly meetings with the 

representatives of the settlers sharing the 

information. 

The landless peasants were 

allocated with both highlands and low 

lands. Almost all the settlers were granted 

with two acres of highlands and the extent 

of paddy lands was varied. The early 

settlers had five acres whereas the next 

had three acres and two acres 

respectively. In order to protect the settler 

provisions were introduced through a 

government enacted law, called as Land 

Development Ordinance of Number 19 in 

1935 (LDO). The provisions provided by 

the ordinance restricted further 

subdivisions and all forms of transactions. 

Later, amendments were introduced as the 

minimum legal size of the low land plot is 

as 1.5 acres in extent and a farmer with a 

valid deed has the transfer rights subjected 

to the sanction of the government 

administrative officer of the respective 

settlement area. The settlers earlier had a 

document called ‘permit’ to prove their 

tenure and the permits were transferred to 

a deed in 1985.  When a land is subdivided 

into legally acceptable extents a permit is 

given and taking into consideration of the 

performance of the land holder it is 

transferred to a deed within a time period 

of one year.  

The empirical situation in settlements is 

much more complex than what was 

expected from the provisions provided by 

the LDO and what was expected by the 

government. It is observed a 45% 

decrease in land sizes after thirty years 

period of the establishment of settlements 

(Wanigarathne, 1995; Chandrasiri, 2009).  

Despite the restrictions imposed by law, 

there are informal sales, private 

mortgages, and land transformations 

through inheritances. The current land 

sizes in paddy lands have been subdivided 

into 0.25 acres in some cases in 

transferring to next generations. Since the 

young generation has to begin work with 

comparatively smaller plot, there is a 

tendency to seek acquiring more land plots 

either in temporary or permanent basis. 

Therefore, the characteristics of land 

fragmentation are observed. 

METHODS 

VARIABLES 

To assess the effects of 

fragmentation on productivity a production 

function was estimated treating plot 

specific characteristics, conventional input 

usage and farmer specific characteristics 

as vectors of independent variables.  In 

order to capture a quadratic relationship 

between land productivity and size, square 

terms for size were included.   The function 

was estimated treating productivity of the 

plots as dependent variable.  Size of plot, 

number of plots per farm, distance from 

home to plot was included to capture the 

key effects of fragmentation.  The equation 

was estimated with corrections for 

heteroscedasticity using robust standard 

errors. The specifications are given below:  

ProPlot = α0 + α1PlotSize + α2PlotSize2 + 

α3NumPlot + α4Distance + α5Shape + 

α6Soil + α7Labor + α8 Seeds + α9Machinery 

+ α10Age + α11Edu + e1   (1) 

Where, ProPlot is land productivity of the 

plot (output of the plot/plot size measured 

in kilogram  per acre), PlotSize is land size 

of the plot (acres), Labor is labour (man 

days per acre), Distance is distance from 

home to a plot (meters), , NumPlot is 

number of land plots and Age is the age of 
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the farmer (years),  Edu  is   number of 

years in education. The binary variables 

included are: Soil is soil quality (1= if fertile, 

0= other) Seeds is variety of seed (1=if 

samba, 0=other), Machinery is use of 

machinery (1 = if use, 0= other), Shape (1= 

if regular, 0= other), e1 and e2 are the error 

terms. 

STUDY AREA AND DATA 

The study population is the paddy 

farmers in irrigated settlements in 

Anuradhapura district in the dry zone of Sri 

Lanka. Three irrigated settlements were 

selected according to the paddy land 

allocation as five, three and two acres in 

extent. A systematic randomized sample 

was selected from each settlement 

covering the head end, tail end and from 

the middle considering the distance from 

the main irrigation source.  Data was 

gathered on plot level basis, from 935 

paddy farmers cultivating 1230 lowland 

plots. The sample was drawn 

proportionately to the extent of low lands, a 

farmer holds within the settlement 

boundaries. Face to face interviews were 

conducted using a structured questionnaire   

to collect data.  

The questionnaire comprised of four 

sections such as demographic 

characteristics of the farmer, plot specific 

characteristics, cost and quantity of 

conventional inputs, and tenure 

arrangement. In order to avoid the 

inclusion of the area used for other crops in 

paddy lands questions were used to 

inquire the extent owned but used for other 

cultivations than paddy. To verify the actual 

output produced by each plot, the cross 

information on the amounts kept for 

consumption and for selling purpose were 

used.  

ANALYSIS 

Characteristics of the plot and farm in 

three settlements 

The analysis was performed on 

1230 plots belongs to 935 farms. As the 

minimum allowable extent in the 

settlements is 1.5 acres it was analyzed to 

identify the current distribution pattern of 

the plots in three settlements. The results 

are as in Table 1. Information in Table 1 

revealed that majority of the plots i.e. 54% 

are in single ownership and 46% are with 

multiple ownerships. However majority of 

the multiple ownerships are smaller plots. It 

is 35% from the total number of plots and 

76% of the total multiple owned plots. This 

implies that farmers with smaller 

ownerships are more likely to acquire more 

lands. It is also reveals that majority of the 

larger plots are operated by single owners 

and it is 53% out of the total plots and 80% 

out of total plots in single ownership. The 

Table 2 presents the information on the 

average productivities in between the two 

land extent categories. The independent 

sample t –test results indicate (t statistics 

14.55) the average productivities in the 

smaller lands are significantly lower than 

the rest. 

Results of the Econometric Estimation  

The econometric estimated result of 

equation (1) is presented in Table 3. The 

results clearly indicate that size of the land 

plot has a positive and significant effect on 

productivity of plots and an increase in land 

size by one acre will increase land 

productivity by 75 kilogram per acre.   

The estimated results indicate that 

the number of plots is statistically 

significant and has a negative impact on 

productivity as expected. An increase in a 

land plot will decrease land productivity by 

56 kg/acre. This indicates that when 

farmers operate more than a single plot 

becomes inefficient in managing the 

scattered plots. Therefore, farmers with 

single plots are better compared to farmers 

with multiple plots.  An increase in one 

meter distance from home will decrease 

land productivity by 0.05 kilogram per acre 
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indicating that farms with longer distance 

from home are less productive.   

The estimated results reveal that the 

shape of the plot is statistically significant 

and has a positive impact on land 

productivity. The regular shaped plots 

facilitate mechanization. The results 

indicate that labor days are statistically 

significant and have a positive effect on 

productivity and imply an increase in a man 

day in labor will increase land productivity 

by 2.17 kilogram per acre. The variety of 

seeds, mechanization and the quality of 

soil has statistically significant effects on 

productivity. With respect to farmer 

characteristics; age and the number of 

years in education are statistically 

significant and have a positive effect on 

productivity. This implies that older 

generation is more productive than 

younger generation. Similarly better 

performances are observed in educated 

farmers.   

CONCLUSIONS AND POLICY 

IMPLICATIONS 

The results of the estimations 

clearly reveal that the larger plots are more 

productive.  The results also indicate that 

an increase in the number of plots 

operated by a farmer is an influential 

predictor of loss of productivity. This could 

be due to inherent inefficiencies associated 

with managing scattered plots and 

constraints with respect to use of 

machines.  Land plots with longer distance 

from farmers home are less productive and 

increase both the travel time and the cost 

of inputs.  Overall, the results suggest that 

land fragmentation adversely affects the 

land productivity.  

It is evident that there should be 

approximate measures to control land 

fragmentation in land distributions 

schemes in order to achieve the policy 

objectives that was scheduled at the 

introduction of the land alienation strategy. 

Low land plots with unaccepted sizes 

should be treated under the policy 

implications, which are invaded in land 

fragmentation. Provisions could be 

provided under the regulations to form 

family associations in special cases where 

there are more dependents on a same 

land. In tis method the members in the 

association can share all the benefits and 

the cost. This would automatically control 

the continuity of subdivisions into smaller 

units of the land. Further, policies and 

programs that lead to increase in plot size 

and decrease in number of plots owned by 

a farmer in order to improve land 

productivity in Land Distribution Schemes 

in Sri Lanka.  
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Table 1: Distribution of number of plots according to single and multiple ownerships 

 

Land size (acres) With multiple ownership Single ownership Total 

Below 1.5 435 134 569 

Equal and above 1.5 136 525 661 

Total 571 659 1230 
 

Table 2: Average productivities of the two land extent categories. 

 

Land size Number of plots Average Productivity (kg/acre) 

Below 1.5 569 1733.84 

Equal and above 1.5 661 1921.27 

 

Table 3: Descriptive statistics and the estimated coefficient values - Equation (1) 

 

Variable Measure Mean 

value 

Std 

deviation 

Coefficien

t 

 

P value 

Dependent 
variable 

Productivity 
Output  (kg) per 
acre 

1834.56     

R
2
 0.55 

N 1230 

 Constant    1438.3 0.000 

Plot specific 

characteristics 

Size of plot Acres 1.5 .8481 75.38 
(24.10)      

0.002*** 

 Size of  plot 
2
 Acres 2.9 3.417 -5.93 

(4.86)     
0.223 

Distance from home Meters 1485.23  -.05848 
(.0057)       

0.000*** 

Soil Quality Dummy (1= if 
fertiled, 0= other) 

  72.47 
(10.93)         

0.000*** 

Shape of the plot Dummy (1= if 

regular  0= other) 

     27.10 

(15.00)         

0.071* 

Conventional 

Inputs 

Mechanization Dummy (1= if 
use, 0 = other) 

  52.10 
(11.64)         

0.000***     

Labor Persons days/acre 25 7.54 4.31 
(1.09)         

0.000*** 

Variety of Seeds Dummy(1=if 

samba, 0=other) 

  160.41 

(11.59)        

0.000***       

Farmer 

characteristics 

Age Years 49 11.55 2.39 
(.4694)         

0.000*** 

Education Years 4 
 

2.93 8.32 
(2.13)         

0.000*** 

 Number of plots 
operate  

Number 1.6 .8152 -56.66 
(6.54)      

0.000***       

Settlement 

Variability 

Dk=dummy for Kagama   -6.84 

(15.40) 

0.657 

 Dm= dummy for Mahakanadarawa   -8.40 

(12.13) 

0.489 

*-significant at 10%  **-significant at 5% ***-significant at 1% ( Figures in parenthesis represent  std. errors) 
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Abstract 

Identifying the land use/land cover change on surface runoff and land surface attributes 
are important while considering the impacts which occurred in a canal command area. 
Usually, the studies consider only the land use change. In this study, an approach was 
made to identify the impact of land use change on surface runoff and land surface 
attributes which is affected as a result of the implementation of canal irrigation. The 
major objectives of the present study are to derive the land surface temperature (LST) 
for different classes of surface features and normal difference vegetative index (NDVI). 
LST and NDVI are important for assessing and managing water resources in an irrigated 
command area. The study was carried out for a command area of 2259 km

2 
in the 

Kallada command area in Kollam district, Kerala, India. The results revealed that the 
land use was mostly changed from forest to agricultural land, which decreased the 
NDVI value and increased the land surface temperature. The LST derived from Landsat 
image was almost matching the field measured temperature. The study reveals that the 
impact of land cover and land use on surface runoff in Kallada command area was 
increased after implementation of the canal; this is mainly due to induced recharge and 
irrigation, which shows that the canal implementation is leading to more discharge. The 
results of the study could be used for assessing the water requirement in the irrigated 
command area.   

Keywords: Kallada command area, Land surface temperature, Land use/ land cover, 
NDVI, Runoff, Satellite images 

INTRODUCTION 

Irrigation canal construction, being 

one of the rural development program 

where the amount of rainfall is not up to 

the requirement is of much important now 

a days. Due to the importance of irrigation 

it is required that there should be huge 

investments.  So it is essential that there 

should be a positive impact. It is in this 

context that the impact of canal irrigation 

on land use land cover and its post effects 

is gaining importance [1, 10]. Impact 

assessment is the process of identifying 

the future consequences of a current or 

proposed action. It is used to ensure that 

projects, programs and policies are 

economically viable, socially equitable and 

environmentally sustainable. 

Conventional ground based 

sampling has proved costly and time 

consuming. The repetitive coverage of the 

satellite provides us an excellent 

opportunity to monitor the land resources 

and evaluate the land cover changes 

through a comparison of images acquired 

in the same area at different times [2, 3]. 

Changes like increased area under 

cultivation, conversion of annual cropland 

to horticulture, change in surface water 

bodies, afforestation, soil reclamation, etc., 

could be monitored through satellite 

remote sensing [4, 6]. 

As the land surface attributes [9] 

such as land surface temperature, 

vegetation index and land use land cover 

changes are having a great effect on 

surface runoff [7], it has become very 
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important to find its influence on the canal 

command area. Many of the researchers 

[1, 4, 5, 20, 32, 15 etc.] have already 

carried out the study for evaluating the 

impacts of land use land cover change. 

The impacts of land use/ land cover 

changes due to urbanization [8] on surface 

microclimate and hydrology using a 

satellite perspective. The land use/land 

cover mapping in the canal command area 

was studied using multi-temporal satellite 

data [5, 17].  The impacts of urban 

landscape pattern on urban land surface 

temperature [8, 28] and land use land 

cover change on land surface temperature 

[13] were evaluated with the help of 

remote sensing data. The extraction of 

land use change information based on 

Landsat TM Image and GIS was explained 

[10]. The agricultural irrigation impacts [32] 

on land surface characteristics detected 

from satellite data products in Jilin 

Province, China. Hence, the LST, NDVI 

and land use /land cover change is 

important in assessing impacts. Therefore, 

land surface attributes such as LST, NDVI 

and land cover land use change were 

derived from the satellite images of 1990 

and 2000 in this present study. The results 

will be used for assessing the future 

impacts due to changes in these land 

surface attributes.    

STUDY AREA DESCRIPTION 

The region selected for study is the 

Kallada canal command area in Kerala, 

South India. It is located between 8046’ to 

9017’ North latitude and 76027’ to 77005’ 

East longitude occupying an area of 

2259.68 km2. The Kallada irrigation project 

[22] is the largest irrigation project in 

Kerala. The command area of this project 

is distributed over Kollam, Pathanamthitta, 

Alappuzha and Thiruvananthapuram 

district. The Kallada river is a 7th order 

stream. The drainage pattern is dendritic 

and the basin is elongated in shape (fig. 

1).  

MATERIALS AND METHODS 

Data used 

(1) Landsat 5 TM image (acquired on Feb. 

25, 1990)  

(2) Landsat 7 ETM+ image (acquired on 

Feb. 25, 2000) 

(3) Temperature data of Kallada station, 

1990 and 2000 

(4) Hydrologic soil group classification, 

NBSS &LUP 

(5) Daily average precipitation, 

Meteorological Dept.  

METHODS 

Land use land cover change [15] in 

command area play a major role in 

environmental changes [19]. So it is 

required to evaluate the changes, so as 

not to cause any harm to the environment 

further [21]. Therefore an attempt has 

been made to study the following 

objectives. 

To evaluate the land use land cover 

change. 

To extract land surface temperature and 

NDVI. 

To assess the impact of LU/LC on runoff.  

EVALUATING LAND USE LAND COVER 

CHANGES 

The land use/land cover categories 

such as built-up land, agricultural land, 

forest, water body and wasteland have 

been identified and mapped from the study 

area by supervised classification with a 

maximum likelihood classifier. Red, Green, 

Blue and IR bands of Landsat images 

were considered for classification. The 

methodology of supervised satellite image 

classification shown in figure 2 was 

employed in this study. The ground truth 

information was collected through a global 

position system (GPS) for different land 

features in the study area and the images 

were classified into above mentioned 

categories.  
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EXTRACTION OF LAND SURFACE 

TEMPERATURE 

Land Surface Temperature (LST) is 

an important factor in global change 

studies[28], estimating radiation budgets, 

heat balance studies, forest detection and 

forecasting, monitoring the state of the 

crops[30], as a control for climate models 

and understanding the possible 

environmental changes[11,13,23]. The 

model was developed in Erdas image 

software to extract LST from satellite 

image and same is shown in fig. 3. 

LST is calculated form Landsat 

5TM [16] by the equation proposed by 

Chen et al. [2] which is as follows 

1. Finding the radiation luminance from the 

digital numbers of band- 6 using eq. (1) 

  minminmax
255

RRR
V

RTM    (1) 

Where: V represents the DN of band-

6, and 

Rmax = 1.896(mW * cm-2 * sr-1)  

Rmin = 0.1534 (mW * cm-2 * sr-1)  

2. Conversion of radiation luminance to at 

satellite brightness temperature in Kelvin 

(K) using eq. (2) 

 

 1//ln 62

1




bRK

K
T

TM

  (2) 

Where, K1=1260.56 and K2 = 60.766 

(mW*cm−2*sr−1 μm−1), which are pre-

launch calibration constants; b - 

represents effective spectral range, when 

the sensor's response is much more than 

50%, b = 1.239(μm). 

The equation for LST for Landsat 

ETM+ is obtained from Landsat 7 User's 

Handbook. 

 1/ln 1

2




LK

K
T   (3) 

 

Where, T is the effective at-satellite 

brightness temperature in Kelvin; 

K1=666.09 (watts / (meter squared * ster 

*μm)) and K2=1282.71 (Kelvin) are 

calibration constants; and Lλ is the 

spectral radiance in watts/(meter 

squared*ster*μm). 

3. Conversion of at-satellite brightness 

temperature in Kelvin to Celsius by eq. (4) 

  273 kelvininTCT  (4) 

LST is calculated from Landsat 7 ETM+ by 

the eq. (5), (6) and then by eq. (3) and (4) 

(Landsat 7 User’s Handbook) which is as 

follows: 

1. The DNs of band-6 were converted 

to radiance by the following 

formula: 

offsetDNgainRadiance       (5) 

2.30370588.0  DNRadiance   (6) 

2. Conversion of radiance to at-

satellite temperature using 

equation (3) 

3. Conversion of temperature in 

Kelvin to Celsius using equation (4) 

NDVI 

The Normalised Difference 

Vegetation Index (NDVI) gives a measure 

of the vegetative cover on the land surface 

over wide areas. The model was 

developed in Erdas image software to 

extract NDVI from satellite image and 

same is shown in fig. 4. It is calculated by 

eq. (7). 

 
 VISNIR

VISNIR
NDVI




   (7) 

Where NIR is the near infrared band and 

VIS is the visible band. 

NDVI shown in eq. (8) gives a 

measure of the vegetative cover on the 

land surface over wide areas. Here, by 

applying this technique in conjunction with 

change detection analysis the impact of 

past irrigation programs on biomass has 

been assessed. 
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EFFECT OF LAND USE CHANGES ON 

THE RUNOFF GENERATION 

Harbor, 1994 had developed a 

simple rainfall-runoff model based on the 

U.S. Department of Agriculture’s Curve 

Number (CN) method, to help land-use 

planners and watershed managers obtain 

initial insight into the hydrologic impacts of 

different land-use scenario including 

historic, current and future alternatives [12, 

31, 29, and 26]. In this study, Soil 

Conservation Curve Number method is 

used to determine runoff volume with the 

aid of remote sensing and GIS [25, 24, 18, 

20]. 

The general equation for the SCS 

curve number method is as follows: 

 
  SIP

IP
Q

a

a






2

    (9) 

Where, Q = runoff in depth, P = intensity of 

rainfall, Ia = initial abstraction, and S = 

retention parameter. In the SCS model Ia 

is defined as: Ia = 0.2*S; based on the 

analysis performed by SCS for the 

development of the rainfall runoff relation 

for average condition [4, 24]. Thus Q 

becomes a function of rainfall and S only. 

Runoff curve number, CN, is 

defined as a transformation of S according 

to the relationship given by eq. 10). 

254

25400




S
CN    (10) 

The parameter CN, having a range of 

values between 0 and 100, called the 

curve number. In this method, a curve 

number (CN) is assigned to each 

watershed or portion of watershed based 

on soil type, land use and treatment, and 

antecedent moisture condition [14]. The 

methodology of estimating runoff using 

SCS CN model and remote sensed data is 

shown in fig. 5. 

RESULTS AND DISCUSSIONS 

The LULC change (fig. 6) derived 

as a result of change detection analysis 

shows significant improvements due to 

different interventions. The analysis 

indicates significant progressive 

transformations that have taken place in 

the command area are given in Table 3 

and graphically presented in fig. 7. The 

area under agriculture has increased from 

134,502 hectares to 160,262 hectares. 

The agricultural land use pattern has been 

changed and the non-irrigated area is 

converted into irrigated land due to 

availability of water. Single crop are had 

been converted to double crop area due to 

availability of water. Also some of the 

mono cropping areas has been converted 

to mixed cropping. Due to the 

improvements in the living standard 

conditions of the people in this area, a 

certain area of waste land and agricultural 

land were converted into built up area. The 

built up area was increased to 9.22%. Also 

the forest area was decreased to 6.91% 

due to human intervention into the forest 

area for agricultural purposes. 

Water body was decreased to 

6.02% due to change in environmental 

conditions by increase in temperature. The 

increase in temperature increases 

evaporation and thus reduces the water 

spread area. As canal irrigation was 

started, some percentage of wasteland 

was converted to agricultural land by 

utilising the canal’s water for irrigation 

purpose. The satellite data has provided 

required information on biophysical 

parameters for monitoring and 

assessment of changes. While considering 

the temporal variation, it can be seen that 

temperature was increased for the year 

2000 with respect to that of 1990. This 

might be due to human activities such as 

urbanisation and over exploitation of 

natural resources like forest. The mean 

LST in 1990 is 24.680C and that of 2000 is 
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26.240C shown in Table 3 and variation of 

LST among land cover classes is shown in 

fig. 8. Canal irrigation should also have 

some effect on land surface temperature. 

It may be due canal irrigation that the 

surface remains wet and the temperature 

was less compared to the places far away 

from canal than to the nearby areas. 

The NDVI index for Kallada river 

basin has been calculated (Table 4) for 

two consecutive images such as Landsat 

Thematic Mapper and Landsat ETM+ for 

the same season. The NDVI values of 

Landsat Thematic Mapper (Pre treatment) 

and Landsat ETM+ (post-treatment) image 

ranges between -0.40 to 0.71 and - 0.62 to 

0.60 respectively. A higher value shows 

the high vegetation areas like forest, which 

is basically confined to hilly areas. The 

cultivated fields also show quite high NDVI 

values as compared to fallow lands, which 

are basically confined along the Kallada 

river. Water bodies are having negative 

index which is observed at the river area.  

In the present study, an attempt 

has been made to quantify the impact of 

land use change on direct runoff volume 

resulted from the same rainfall occurred in 

Kallada command area after the 

implementation of canal irrigation. The 

direct runoff  volume  has  been  computed  

using  SCS  method  by  applying  

appropriate  Antecedent Moisture 

Condition (AMC) condition.   

The  direct  surface  runoff  calculated  

from  observed  hydrograph  have  been 

compared with the computed data for the 

year 2001 to 2007. The computation of 

runoff using SCS-CN model is given in 

Table 5. The land use changes in the 

command area can be evaluated in terms 

of change in curve number between the 

year 1990 and 2000. The rainfall occurred 

in the year 1990 & 2000 have been used 

for computation of direct runoff using CN 

values to assess the changes in the runoff 

between the year 1990 and 2000 which is 

presented in Table 4.  In general, 20 – 40 

percent increase in runoff has been 

obtained in the year 2000 than that in year 

1990 from the rainfall events. The variation 

is mainly due to reduction in forest cover 

and increase in the agricultural fields. 

CONCLUSION 

Remote sensing and GIS can be 

used as an effective tool for finding the 

LULC change. Canal irrigation played an 

important role in the development of 

agriculture. Also, increase in living 

standard conditions of the people of study 

area due to increase in trade of 

agricultural products expanded their 

dwelling places by exploiting the natural 

resources. By evaluating the land surface 

temperature and vegetation index, it was 

seen that the change in land use land 

cover has negatively affected it. Also the 

surface runoff increased for which the land 

use land cover change is a main factor. 

The water body in this region reduced, 

which may be due to the fact that there 

may be seepage loss. The water level of 

the river may be above the canal in some 

area, and so there would be loss which 

results in decrease of water body area. 

The water loss can also be due to the 

increase in temperature, which is a cause 

of change in land use. Thus the monitoring 

of land use and its post effects in canal 

command area forms an essential element 

for implementing policies which will make 

judicious use of resources. 
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Table 3. LST derived from satellite images and observed temperatures 

 

Class names 

LST in 
0
C during 1990 LST in 

0
C during 2000 

Mean 

Temp. °C 

(Derived) 

Std. 

Deviation 

Observed 

Temp.°C 

Mean 

Temp. °C 

(Derived) 

Std. 

Deviation 

Observed 

Temp. °C 

Agricultural land 24.63 1.17 

 

26.3 

26.94 1.13 

 

27.1 

Built up 25.18 1.73 27.53 0.85 

Forest 24.50 1.57 26.23 0.89 

Waste land 25.30 1.28 26.98 1.71 

Water body 23.79 0.63 23.51 0.67 

Average derived Temp 24.68  26.3 26.24  27.1 
 

Table 4. NDVI values of different classes 

Class names 
1990 (NDVI) 2000 (NDVI) 

Mean Std. Deviation Mean Std. Deviation 

Agricultural land 0.31 0.14 0.29 0.11 

Built up 0.24 0.15 0.15 0.08 

Forest 0.34 0.14 0.31 0.05 

Waste land 0.20 0.15 0.01 0.13 

Water body -0.12 0.25 -0.40 0.10 

 

Table 5. Rainfall and runoff for 1990 and 2000 

Command area 

 

Rainfall 

(mm) 

 

Direct runoff, 

Q(mm) 

(Derived) 

Direct runoff, 

Q(mm) 

(Observed) 

 

PRE (before 

canal implementation)  (1990) 
2225.8 1108.5 

 

1440 POST (after 

canal implementation) (2000) 
2425.9 1465.3 
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ABSTRACT 

The research is on the basis of “A Study on the Role of Self Monitoring on 

Emotional Intelligence of the Workers in Sakthi Sugars Ltd, Appakudal”. Due to 

changes in technology and to meet various demands of the employees and to 

withstand the place in the Global market the company has to focus on employees 

satisfaction on major areas like job security, job satisfaction, medical facilities, 

canteen facilities, rewards, ESI, etc. Surveys are an effective way of knowing about 

workers Emotional Intelligence in the organization. While exit interviewers are 

generally used, they are a delayed way of knowing the Emotional Intelligence. The 

study was based on the Descriptive research design. The sampling design being 

used here is Simple Random Sampling. The sample size is 150. Thus this report 

seeks to utilize primary research, through Structured Questionnaires and primary 

method involves data collection through magazines and websites. The tools being 

used for analysis and interpretation are Chi-square test and five point linkert scale.   
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Abstract 

From the extraction of gold, it had become an integral part of our life. The present 
comparative study empirically analyses the causality between gold price and selected 
macro- economic determinants like exchange rate, stock indices, gross domestic 
product, and crude oil price in India and Malaysia using Granger Causality test. The 
study also identifies the impact of predictors on gold price in both the countries. The 
result describes that Gold prices does not granger cause crude oil prices in India and 
Malaysia but crude oil prices granger cause gold prices in India unlike Malaysia. Gold 
prices granger cause exchange rate in both the countries. Gross Domestic Product 
granger causes gold prices in India contradiction to Malaysia. Stock indices granger 
cause gold price in Malaysia. GDP, SI, COP have significant impact on Gp in India. The 
statistical result concludes that SI has negative impact on Gp in both the countries. 

Keywords: Macro- economic determinants, Granger Causality test, Exchange Rate, 
Stock Indices, Gross Domestic Product 

INTRODUCTION 

 Gold is considered to be a symbol 

of richness, good fortune and has an 

inborn value in terms of purity and wealth. 

Without keeping in mind about the macro-

economic effects and economic damages 

of the country, people buying gold as an 

investment medium.  Whether it is for 

investments, gifts, weddings or any festive 

occasion, gold plays indispensible role. 

The demand of gold moving towards uphill 

when the purchasing power of the 

consumer increases, which forces gold 

price up. When one buys gold, it either 

stored in lockers or converted in to 

jewellery or it has been used for 

devotional purpose. From the extraction of 

gold, it had become an integral part of 

lives in India. Passion for gold is a tradition 

one for them.  Indians are hungry for gold. 

According to the WGC, in the last decade, 

75% of gold demand in India has taken 

the form of jewels. Gold is the second 

largest import item for India after 

petroleum. Over 90 percent of the gold 

consumed in India is imported. The growth 

of the real GDP anticipates the trend of 

gold price. Therefore the first major 

problem the Indian economy faces with 

the high gold consumption rate is the 

increasing current account deficit. India 

has to pay for its gold import using its 

foreign exchange. The gold locked in 

temples ought to be rescued and it should 

be productively used for economic welfare 

of the country especially we can increase 

the gold reserve. Since gold is a liquid 

currency, a country can use it for 

alternative mode of payment for its import. 

Over the last few years, Malaysian 

markets are contributed majorly by the 

foreign investment. For any country’s 

economic uplift, domestic investment is 

essential. In order to increase the stock 

market performance, domestic investor’s 

participation in vital therefore they should 

stay invested in capital market. 

LITERATURE REVIEW 

Ahamed Raza Bilal et.al (2013) 

made a comparative analysis of gold price 
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with Karachi stock exchange and Bombay 

stock exchange. The results of the study 

reveal that there is no long-run 

relationship between KSE stock indices 

and gold price whereas long-run 

relationship exists between gold price and 

BSE stock indices. Granger Causality of 

the study demonstrated that there is no 

casual relationship exists among gold 

price, BSE stock indices and KSE stock 

indices. 

Wong Hock Tsen(2014) study 

examines the relationship of exchange 

rate and gold price in Malaysia. An 

increase in gold price will lead to a 

depreciation of the US dollar. There is a 

negative relationship between exchange 

rate and gold price. 

Z. Ismail et.al (2009) forecasted 

the gold price using multiple regression 

models. The study used the commodity 

research bureau future index, foreign 

exchange rate, inflation rate, money 

supply, Newyork stock index, S&P 500, 

US dollar index, treasury bill were 

influencing factor. The analysis predicts 

that CRB, inflation rate, Exchange rate 

and money supply are the significant 

variables which determine the gold price. 

Adam Abdullah & Mohd Jaffri 

Abu Bakar (2015) made a study to 

determine a forecasting model of the price 

of gold in relation to the rate of interest. 

The result reveals that real gold is 

inversely related with the real interest rate, 

so that real prices are positively related 

with the real interest rate. 

Dr. Amalendu Bhuniya and Amit 

Das (2012) have empirically examined the 

association between gold price and NSE 

stock indices. The empirical results 

support the causality between the selected 

variables and proven that stock market 

returns Granger- causes gold price and 

gold price also Granger- causes stock 

market returns. 

Muhamad Khairul Anuar bin 

Sukri et.al (2015) identifies the 

relationship between selected 

macroeconomic factors and gold price in 

Malaysia. Results show a positive 

significant relationship between crude oil 

price and gold price. Although, there is a 

negative significant relationship between 

Malaysian ringgit currency exchange rate 

and the gold price. The result between 

Real Malaysian GDP shows a positive 

significant relationship with low impact on 

the gold price. The inflation rate shows a 

negative significant relationship and no 

effect on the gold price in Malaysia. 

Dr. Nand Kishor Soni and Ajay 

Parashar (2015) examined the impact of 

gold demand on inflation. The results 

stated that there is no significant long-run 

relationship between gold demand and 

stock market return. Granger Causality 

test infers that gold demand does not 

granger causes gold demand and vice-

versa. Overall, the study concludes that 

gold is a significant predictor of inflation in 

developed inflation-targeting countries. 

 Cengiz Toraman et.al (2011) 

studied the determination of gold price in 

US. Oil price, US exchange rate, US real 

interest rate, US inflation rate were taken 

as predictors variable. According to 

empirical findings, highest correlation is 

found between gold price and US 

exchange rate negatively and positive 

between gold prices and oil prices. 

Dr. Sindhu(2013) investigated the 

study on impact of oil price, inflation rate, 

Forex, Repo rate. There exists inverse 

relationship between exchange rate and 

gold price. Gold prices and Repo rates are 

interdependent. Gold prices and inflation 

rates are dependent and positively 

correlated. 

Angi Rosch and Harald 

Schmidbauer (2012) find the impact of 

festivals on gold price expectations and 
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volatility. The fluctuation tends to increase 

significantly after Akshaya Tritiya, without 

a discernible increase in expectation. 

Around Ramadan Eid, on the other hand, 

increased expectation can be ascertained, 

together with increased volatility. 

Christmas features a peculiarity: impact on 

expectation is positive right before the 

festival, and turns negative afterward, 

while volatility is significantly high in both 

periods.  

Siti Nurulhuda Ibrahim et.al 

(2014) analysed factors that affecting the 

prices of gold in Malaysia. The empirical 

results have found there is negatively 

significant relationship between inflation 

rates and exchange rates on gold prices, 

while a crude oil price is positively 

significant. 

S.P.Narang and Raman Preet 

Singh(2013) attempted to find the causal 

relationship between gold price and 

Sensex. There is downhill relation 

between gold price and Forex. In this 

paper an attempt had been made to find 

the directional or unidirectional 

relationship between gold price and stock 

market. As per the results there is no 

casual relation between gold price and 

stock market indices in India. 

Nordin et.al (2012) intended to 

examine the relationship between gold 

price, inflation and exchange rates. The 

results of the study indicate that there is a 

co-integration relationship that exists 

among the three variables. Both variables, 

inflation and exchange rates, are found to 

be the significant determinants of the gold 

price in the long run. As expected, there is 

a significant positive relationship that 

exists between the CPI and the gold price. 

On the hand, results obtained are not able 

to show any short run relationship 

between the variables. .In short, results 

imply that gold is suitable for the long run 

investment rather than short run, 

particularly may be because of the huge 

fluctuations in its price in the short run. 

Hanif Zahariya et.al (2015) 

conducted the study to determine the 

factors influencing gold prices in Malaysia. 

The results revealed that the rates of 

inflation, exchange and interest were 

significantly related with gold prices in 

Malaysia in different magnitude and 

direction.It is empirically proven that any 

change in the rates of these three 

variables will likely pose a change of gold 

prices in the country. 

Dr. Ira Bapna (2012) analysed the 

dynamics of macro economics variables 

affecting gold price innovation. The study 

aimed to examine causal relationship 

between GDP, exchange rate, stock 

returns, inflation, and interest rate and 

gold price. The result of the empirical 

analysis is exchange rate, fiscal deficit, 

forex reserve inflation rate are 

independently affecting gold prices at 

large but, growth rate, GDP, BSE Sensex 

and NSE Index are having a very low 

impact on gold prices independently and 

collectively all these variables determines 

gold prices. Gold does not cause and 

effect exchange rate, BSE Sensex, NSE 

Index, forex reserves and fiscal deficit but 

gold does affect interest rate and inflation 

and vice versa. There exists a bidirectional 

relationship with growth rate and GDP in 

terms of gold pricing. 

Amalendu Bhuniya and 

Somnath Mukuthi(2013) studied the 

impact of domestic gold price on stock 

market indices. Granger causality test 

illustrate that no causality exists between 

nifty and gold price, gold price and Sensex 

and nifty and Sensex and bidirectional 

causality exists between gold price and 

nifty, sensex and gold price and Sensex 

and nifty. 

P.Srinivasan(2014) investigates 

the causal nexus between gold price, 
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stock price and exchange rate in India. 

The analysis reveals that gold price and 

stock price tend to have long-run relation 

with exchange rate. The empirical findings 

indicate that no causality runs from gold 

price to stock price in short run and vice-

versa. The study concluded that domestic 

gold price does not contain any significant 

information to forecast stock indices in 

India and vice versa. 

Dr. L.K. Tripathi et.al(2014) 

attempts to investigate the causal relation 

between global economic factors and gold 

price. The study short listed foreign 

institutional investment, S&P 500, Forex 

reserve, exchange rate and crude oil price 

as predictor variables. The results suggest 

long run integration between these 

variables further it was found that all 

abovementioned global factors do not 

Granger Cause Gold price in India 

however it was found that Gold price 

Granger Cause Exchange Rate (USD) 

and Crude oil price during the period 

under study. 

An empirical analysis of 

macroeconomic variables affecting gold 

price drawn the result from the analysis 

showed that the gold prices are not 

changing not only because of exchange 

rates but also other variables like NIFTY 

Index, SENSEX Index, Reverse Repo, 

RBI Policy Rate, Forex Reserves, India’s 

Gold reserves, Gold Reserves in USD, 

Revenue Deficit, Fiscal Deficit, India’s 

Gold Imports, Balance of Payment (BOP) 

Current Account, FDI inflows, Wholesale 

Price Index (WPI), Gross Domestic 

Product (GDP) and spot rate of INR/USD. 

Dr.Shefali Tiwari and Dr. Barkha 

Gupta (2015) examined the causal 

relationship between gold prices and stock 

market returns in India.BSE index is used 

to represent stock market returns. Granger 

Causality test indicates that no causal 

relationship exist between gold price and 

BSE Sensex. 

Somnath Mukuthi and Amalendu 

Bhuniya(2013)  investigates the reaction 

of Indian stock market on gold price and 

the relationship between the Indian gold 

price and Indian stock market. The result 

reveals that gold price in India was 

increased during the study period because 

of stock market reaction in India along with 

other macro-economic factors. 

Dr.Rohit Manjule (2013) studied 

the relation among bullion market, stock 

market and exchange market. This paper 

illustrated correlation between the three 

markets and it is found that Bullion market 

and Capital market are directly 

proportional to each other while, Forex is 

inversely proportional to Capital and 

Bullion markets. 

OBJECTIVES 

1. To study the causal relationship 

between gold prices and 

macroeconomics variables in India. 

2. To study the causal relationship 

between gold prices and 

macroeconomics variables in India. 

3. To study the impact of 

macroeconomics variables on gold 

prices in India. 

4. To study the impact of 

macroeconomics variables on gold 

prices in Malaysia. 

RESEARCH METHODOLOGY 

Research Questions 

1. Does there exist any causal 

relationship between 

macroeconomic variables and gold 

prices in India? 

2. Does there exist any causal 

relationship between 

macroeconomic variables and gold 

prices in Malaysia? 

3. Do macroeconomic variables 

impact on gold prices in India? 
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4. Do macroeconomic variables 

impact on gold prices in Malaysia? 

HYPOTHESIS 

H01 = there is no causal 

relationship exists between gold 

price and macroeconomic 

variables in India 

H02 = there is no causal 

relationship exists between gold 

price and macroeconomic 

variables in Malaysia 

H03 = there is no impact of 

macroeconomic variables on gold 

prices in India 

H04 = there is no impact of 

macroeconomic variables on gold 

prices in Malaysia 

PERIOD OF THE STUDY 

 The present study carried out for 

20 years range from the period January 

1996 to December 2015. 

SCOPE OF THE STUDY 

 The scope of the study was 

confined to the macroeconomic variables 

namely Gross Domestic Product, National 

Stock Market Indices, Foreign Exchange 

Rates and crude oil prices in India and 

Malaysia. 

TIME OF THE STUDY 

The study is empirical in nature. 

TYPE OF DATA AND DATA SOURCE 

 The study used secondary data for 

analysis. The data were taken from 

various reliable sources like world gold 

council, trading economics and Official 

website of National Stock Exchange.  

SAMPLE DESIGN 

 Gross Domestic Product, National 

Stock Indices, Foreign Exchange Rates 

and crude oil prices were considered as 

various variables explaining 

macroeconomics variables. 

TOOLS FOR ANALYSIS 

 The study applied to study the 

granger causality test between predictor 

variables and dependent variable. In order 

to identify the impact of independent 

variables on gold price regression analysis 

have been used. The gathered data were 

applied in Eviews 8. 

THEORETICAL FRAMEWORK 

 

 

 

 

 

 

 

MODEL 

The core intention of the paper is 

to study the effect of SI, GDP, COP, Fx on 

Gp of India and Malaysia. To examine the 

causal relationship of India’s Gp with SI, 

GDP, COP, Fx the following multiple 

regression model is used, 

Gp=a+X1GDP+X2SI+X3COP+X4Fx----(1) 

To examine the causal relationship 

of Malaysia’s Gp with SI, GDP, COP, Fx 

the following multiple regression model is 

used, 

Gp=a+α1GDP+ α2SI+ α3COP+ α4Fx--(2) 

Table 2 shows causality 

relationship between the variables. The 

result describes that Gold prices does not 

granger cause crude oil prices in India and 

Malaysia but crude oil prices granger 

cause gold prices in India unlike Malaysia. 

Gold prices granger cause exchange rate 

and exchange rate do not make granger 

cause in both the countries. Gold prices 

do not granger cause Gross Domestic 

Product in India as well as Malaysia 

whereas Gross Domestic Product granger 

GDP SI Fx COP 

Gp 
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causes gold prices in India contradiction to 

Malaysia. Stock indices do not granger 

cause and vice versa in India on the other 

hand stock indices granger cause gold 

price in Malaysia. 

Table 3 describes that in India 

98.7% of variation in Gp explained by 

variation in the independent variable 

whereas in Malaysia 96.16% variation in 

Gp is explained by variation in the 

predictors. Significance value of F stat is 

less than 0.05 for both India as well as 

Malaysia. It means that there is linear 

relationship among the variables and the 

variations are not by chance.  

Table 4 suggests the coefficient 

value of independent variables and its 

level of significance. The Co-efficient 

value explains the extent of contribution of 

independent variables towards the value 

of dependent variable.  t value of 2 or 

higher indicates statistical significance of 

the variables.  Probability  column decides 

the acceptance or rejection of the H0.The 

p value of GDP, SI and COP is less than 

0.05 in case of Indian economy, the 

framed H0 is rejected therefore the 

mentioned variables have significant 

impact on Gp. Sign in the B value shows 

the pattern of effect of independent 

variables on dependent variable. The 

statistical result concludes that  SI  have 

negative impact on Gp in both the 

countries which means every 1% increase 

in the units of SI makes every 0.4024 % 

and 2.2037%decrease in the units of Gp in 

respective economies. On the next side 

GDP and COP have positive effect on Gp 

in case of India which says every 1% in 

the units of GDP and COP reflects every 

2.927% and 0.21% increase in the value 

of Gp respectively. The p value Fx is 

greater than 0.05 hence the framed H0 is 

accepted therefore Fx does not have 

significant impact on Gp in both the 

countries. The probability value of GDP 

and COP in Malaysian economy is higher 

than 5% level of significant therefore those 

two predictors do not make probable 

impact on Gp. The result produces the 

following regression equations. Equation 1 

defines the statistical status of India 

whereas equation 2 defines the statistical 

status of Malaysia. 

Gp= 2101.239+0.21COP+2.927GDP 

0.4024SI---------------------------(1) 

Gp=-176.1159-2.2037SI--------- (2) 

CONCLUSION 

 This paper investigated the causal 

relationship between gold prices and 

macroeconomic determinants of India and 

Malaysia. The study also attempted to 

identify the effect of selected macro 

economic variables on gold prices of India 

and Malaysia by using annual data for the 

period 1996 to 2015. The empirical 

analysis found the following results. First 

crude oil prices granger cause gold prices 

in India unlike Malaysia. Gold prices 

granger cause exchange rate and 

exchange rate do not make granger cause 

in both the countries. Gold prices granger 

cause exchange rate and exchange rate 

do not make granger cause in both the 

countries. GDP, SI, COP have significant 

impact on Gp in India. The statistical result 

concludes that SI has negative impact on 

Gp in both the countries. The findings of 

this study have some important policy 

implications. First, stock indices contain 

some significant information to forecast 

gold price performance. In India Gross 

Domestic Product impacts on the gold 

price volatility. Second Indians can reduce 

their passion towards gold and try to 

invest in stock market so that productivity 

of the industries can improve which will 

cause direct upward in gross domestic 

product of Indian economy. In Malaysia 

the only significant predictor influence gold 

prices among the selected variables is 

stock indices. Gold price has fundamental 

relationship with exchange rate in 
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Malaysia; therefore Malaysian government 

can maintain a healthy exchange rate. 

Crude oil price is determined at global 

level, but still by proper import duty and 

local taxes, policy makers should try to 

maintain competitive price levels. Finally, 

autonomous regulatory bodies and 

visionary system of government can 

definitely contribute in efficient working 

and development of the both Indian and 

Malaysian economy. 
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Table1 Description of data 

Name of the 

variables 

Symbol 

Used 
Proxy Used- Indian Economy 

Proxy Used- Malaysian 

Economy 

Gold Price Gp Mumbai average gold price 

per 10 grams in Rupees 

Kuala Lumpur gold price 

per troy ounce in Ringgit 

Exchange Rate Fx Annual average rupees per 

unit of US $  

Annual average Ringgit 

per unit of US $ 

Inflation CPI Consumer Price Index Consumer Price Index 

Stock Indices SI S&P CNX Nifty closing 

price 

KLSE closing stock 

Indices 

National 

Income 

GDP Gross domestic product in 

billion US dollars. 

Gross domestic product in 

billion US dollars. 

Crude oil Price COP Crude oil price per barrel in 

US dollar. 

Crude oil price per barrel 

in US dollar. 

Table 2 Results of granger causality test-Indian & Malaysian Economy 

Null Hypothesis 
           Indian Economy 

  Probability    Decision  

         Malaysian Economy      

Probability           Decision                                     

Gp does not granger cause COP 0.0759 Accepted 0.4118 Accepted 

COP does not granger cause Gp 0.0500 Rejected 0.3362 Accepted 

Gp does not granger cause Fx 0.0498 Rejected 0.0035 Rejected 

Fx does not granger cause Gp 0.1284 Accepted 0.3956 Accepted 

Gp does not granger cause GDP 0.2514 Accepted 0.2873 Accepted 

GDP does not granger cause Gp 0.0238 Rejected 0.0801 Accepted 

SI does not granger cause Gp 0.1706 Accepted 0.0004 Rejected 

Gp does not granger cause SI 0.1900 Accepted 0.1737 Accepted 

Table3 Model Summary 

Country R Square F Stat Probability Decision 

India 0.987244 216.712 0.0000        Reliable 

Malaysia 0.9616 70.71674 0.0000 Reliable 
 

Table4 Results of Regression Analysis- Indian & Malaysian Economy 

Predictors 
Co-efficient 

India       Malaysia 

t-stat 

India       

Malaysia 

Probability 

India       

Malaysia 

Decision 

India             

Malaysia 

COP 0.21 -1.108 5.06 -0.523 0.0002 0.6091 Rejected Accepted 

Fx -4.6459 -9.975 -0.773 -1.804 0.4528 0.0927 Accepted Accepted 

GDP 2.927 16.873 9.1501 1.6701 0.000 0.1171 Rejected Accepted 

SI -0.4024 -2.2037 -5.5893 -2.3037 0.0001 0.0371 Rejected Rejected 
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ABSTRACT 

In this paper, we discuss fuzzy fractional programming (FFP) problem with fuzzy 
coefficients in the constraints and objective function. We briefly elaborate on the 
drawback of some existing fuzzy fractional optimization model. Various numerical 
examples are provided to illustrate the approach adopted in this paper. Efficiency 
measurement constitutes an important aspect in supply chain management. Data 
Envelopment Analysis (DEA) which is an application of fractional programming model 
to evaluate efficiency using inputs and outputs parameters suffer from the fact that the 
parameters involved in the model have to be known precisely. The original formulation 
of data envelopment analysis (DEA) models has strict requirements related to the inputs 
and outputs parameters. However, a more realistic DEA model should be able to 
account for randomness in the evaluation problem. Fuzzy sets theory is one of the 
various approaches that exist that can accommodate uncertainty in the model 
parameters. In this paper, we also proposed a fully fuzzy DEA model and we discuss the 
various approaches to solve the fuzzy model using some versions of the Charnes and 
Cooper transformation techniques. The special feature of the proposed model is that it 
can accommodate situations where the denominator and numerator may be other than 
linear. We also discussed weak efficiency in connection to fuzzy DEA models and 
provide an application in supply chain management to preselect supplier based on their 
efficiencies. Our approach to some extend justify the fuzzy approach over the 
conventional and traditional Charnes, Cooper and Rhodes DEA methodology to 
evaluate relative efficiency. 

Keywords: Fractional Programming, Data Envelopment Analysis, Efficiency 
Measurement, Supply Chain Management, Primal Dual Problem. 
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Abstract 

As our global society become increasingly interconnected, people from all cultures, 
races and ethnicities have more contact with other parts of the world. International 
educational exchange is one avenue that allows students from all over the world to 
develop an international understanding by experiencing life in a new culture or country. 
The number of students enrolled in tertiary education outside their country of 
citizenship has sharply increased over the last decades, reflecting the expansion of 
tertiary education systems worldwide and the globalisation of economies and societies. 
Higher education has expanded remarkably in recent decades. China and India have 
doubled their enrolments in the past 10 years alone. The objective of the study is to find 
out the demographic profile of prospective Indian students and the preferred 
destination. The descriptive research design was followed in this research. The 
researcher has distributed 770 questionnaires, but collected back 580 questionnaires. 
After scrutiny, a sum of 174 filled-in-questionnaires has rejected due to 
incompleteness, errors and inadequate information. Finally, 406 filled questionnaires 
were used in the present study. The sampling technique used for collecting data is 
convenience sampling. The findings shows that the most preferred destination is US 
followed by UK, Canada, Singapore and Australia, preferred duration is for more than 
one year followed by for a year, for a semester, for a summer and for a few weeks. 
Types of study interested in pursuing while abroad are Master degree, Bachelor degree 
and Ph.D. This knowledge is a key to formulating effective communication and 
recruitment strategies for Higher education institutes to attract Indian students. 

Key words: Higher education, preferred destination, International education 

INTRODUCTION  

As our global society become 

increasingly interconnected, people from 

all cultures, races and ethnicities have 

more contact with other parts of the world. 

International educational exchange is one 

avenue that allows students from all over 

the world to develop an international 

understanding by experiencing life in a 

new culture or country. The number of 

students enrolled in tertiary education 

outside their country of citizenship has 

sharply increased over the last decades, 

reflecting the expansion of tertiary 

education systems worldwide and the 

globalisation of economies and societies. 

Higher education has expanded 

remarkably in recent decades. Growth is, 

by all measures, faster than anticipated. 

Projections gave 120 million students 

worldwide by 2020, but that number had 

already achieved. In 2004, 132 million 

students had enrolled worldwide, up from 

68 million in 1991. Average annual growth 

from 1991 to 2004 was 5.1 per cent. Most 

of this growth has been in Africa, Asia, 

Latin America and the Caribbean, the Arab 

countries, and in Eastern and Central 

Europe. China and India have doubled 

their enrolments in the past 10 years 

alone. In many countries, youth and young 

adults have driven this increase but in 

others, such as Canada, New Zealand, 

and the United Kingdom, a significant 

number of older adults have also been 

entering the system. 

As national economy become more 

interconnected and participation in 
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education expands, governments and 

individuals are looking to higher education 

to broaden students’ horizons and help 

them to understand the world’s languages, 

cultures and business methods. The 

internationalization of tertiary education 

can also provide an opportunity for smaller 

and/or less-developed host education 

systems to improve the cost-efficiency of 

their education systems. In fact, it may 

allow countries to focus limited resources 

on educational programmes with potential 

economies of scale or to expand 

participation in tertiary education despite 

bottlenecks in providing it. Enrolling 

international students cannot only help 

raise revenues from higher education, but 

it can be part of a broader strategy to 

recruit highly skilled immigrants. 

An important reason for many 

Indians choosing to study abroad is the 

lack of good institutions in India and 

growing competition for limited seats 

amongst the existing institutes. Very few 

universities in India provide good quality 

education and thus the challenge of 

securing admission in them becomes 

more daunting each year and foreign 

degrees translate into better employability 

and rising income levels among middle-

class families in India, India’s educational 

capacity remains limited.  

REVIEW OF LITERATURE 

Cubillo et al. (2006) institution’s 

image influences international students’ 

decision. Several aspects relate to living in 

the study destination and city such as 

safety, cultural activities, international 

experience, university environment, 

facilities, quality of life, visa application 

and immigration prospects. 

Mazzarol and Soutar (2002) 

identified “push and pull” factors in the 

international student destination choice. 

Push factors are those that drive students 

to leave their country, such as poor 

economic conditions, lack of quality higher 

education choice domestically, lack of 

career opportunities etc. Pull factors on 

the other side are prospects for future 

employment, high quality of education 

institutions, access to funding, or safe and 

pleasant environment. 

Ward, Bochner, and Furnham 

(2001) international students commonly 

struggle with the transition from their home 

country to America. The many physical, 

mental, and emotional challenges that 

International students endure as they 

transition to college life are more abundant 

than what an average American student’s 

experience. As International students 

travel from a familiar way of life in their 

native country into an entirely different 

culture, they may experience culture shock 

while at the same time being required to 

cope with the major transition into college 

life.  

CURRENT TRENDS IN STUDY ABROAD 

Indian students have had a craze 

to pursue their further studies from abroad. 

In an attempt to have brighter career 

prospects and get a global exposure, 

Indian students have only looked at the 

US, UK or Australian universities to get 

international education. However, with 

time these destinations, which were 

consider as hottest study abroad 

destinations, have declined in the wish list 

of these students. The reasons for this 

shift have been several. The attack on 

Indian students in Australia has made it 

one of the least preferred study abroad 

destinations. In addition, USA and UK 

have lost their previous sparkle. It is for 

this reason that the number of Indian 

students who chose the country dropped 

by 77% in 2010 compared to 2009. Other 

reasons why there has been a decline of 

Indian students going to UK and USA are 

UK tightening visa rules and the US job 

market experiencing a slowdown. As per 

http://studyusa.learnhub.com/
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new trends, more and more Indian 

students are aspiring to go to newer 

destinations like Canada, Singapore, New 

Zealand, Continental Europe and China.. 

Number of Indian students going to 

Canada has increased; it seems 

Australia's loss has been Canada’s gain. 

France is absorbing a steady increase of 

at least 20% Indian students a year. Even 

Germany is attracting many Indian 

students. 

TOP TEN STUDY ABROAD 

DESTINATIONS OF INDIAN STUDENTS: 

THE UNITED KINGDOM 

The UK is all time favourite for the 

Indian students. The country boasts of 

having the oldest and best universities in 

the world such as Oxford and Cambridge. 

The UK offers a range of courses- right 

from various undergraduate degrees to 

one-year postgraduate degrees. 

THE UNITED STATES OF AMERICA 

The USA is one of the most 

wanted study abroad destinations of the 

Indian students. Look out for the liberal 

study experience in the USA along with 

multicultural experience. 

AUSTRALIA 

After the UK and the USA, the 

most preferred study abroad destination 

for the Indian students is Australia. The 

Australian education system has earned 

good reputation globally and a number of 

Australian Universities feature in the top 

100 in global university rankings. 

CANADA 

Canada is an emerging study 

abroad destination as the country has 

witnessed manifold increase in the number 

of international students in the recent 

years. The students flock to Canada for 

various courses such as Engineering, 

Animation, Biotechnology and Hospitality. 

RUSSIA 

Russia is one major destination for 

study abroad when it comes to courses 

like Medicine, Engineering and Aviation. 

The country enjoys a distinct position in 

the global education scenario for its quality 

of education at a reasonable rate. 

SINGAPORE 

The country is very much famous 

among the Indian students for the 

management courses. The top universities 

in the country are introducing various 

innovative programmes in management 

over the years to attract the international 

student community. 

NEW ZEALAND 

Another major emerging study 

abroad destination, New Zealand has 

witnessed 400 per cent increase in the 

number of Indian students in its 

Universities and institutes in the last five 

years. 

THE NETHERLANDS 

The Netherlands provides 

specialized courses with much credibility 

and quality. The Netherlands Universities 

are famous for the courses such as 

agriculture, architecture and sustainable 

energy. 

GERMANY 

Germany is one major study 

abroad destination in Europe. It provides 

quality education and with an increase of 

more than 70 per cent Indian student 

population, the country proved to be a 

hotspot of higher education. 

ITALY 

With more than 100 renowned 

universities, Italy holds a position in the 

global education scenario. Italian 

Universities woo the Indian students with 

unique scholarship schemes. 

 



 
 

84              8
th
 International Conference on Applied Research in Engineering and Management Sciences                 August  

OBJECTIVES OF THE STUDY  

The objective of the study is to find 

out the demographic profile of prospective 

Indian students and the preferred 

destination. 

LIMITATION OF THE STUDY  

The scope of the study is limited to 

South India only. The drawbacks and 

limitations of the field survey are very 

much applicable to the present research. 

The study employed a nonprobability 

method to select he respondents since it 

was difficult to obtain a sample frame of 

aspiring students to study abroad. 

RESEARCH METHODOLOGY 

The descriptive research design 

was followed in this research. Conducted 

a pilot study with a sample size of 93 and 

verified the reliability, validity and content 

validity of the designed questionnaire after 

and appropriate changes were made to 

improve the quality of the survey 

instrument. The researcher has 

distributed 770 questionnaires, but 

collected 580 completed questionnaires. 

After scrutiny, a sum of 174 filled-in-

questionnaires has rejected due to 

incompleteness, errors and inadequate 

information. Finally, 406 filled 

questionnaires were used in the present 

study. The sampling technique used for 

collecting data is convenience sampling. 

It is a non-probability sampling technique. 

It would be ideal to test the entire 

population, but as the population is just 

too large, it is impossible to include every 

individual. This is the reason for relies on 

convenience sampling techniques. 

RESEARCH RESULT AND 

DISCUSSION 

Demographic Profile of Students 

A completed profile of the 

respondents who participated in the 

survey is presented in Table 1 the sample 

consists of 43.1% male and 56.9% female 

students. Based on the age of the 

students 46.3% are of below 20 years, 

53.7% are 21-25 years. Present 

qualification of the students shows that 

25.9% have completed schooling, 54.4% 

are Under Graduates and 19.7 are Post 

graduate 

97.0% of the respondents are born 

in India and 3.0% of the respondents 

were born outside India.  15.5% of the 

respondents have lived in another country 

and 84.5% do not lived in another 

country. 28.1% of the respondents have 

travelled to another country and 71.9% do 

not travelled to another country.  

Anyone in your family previously 

studied abroad shows that 48.5% of the 

respondent’s family previously studied 

abroad and 51.5% of the respondents 

family previously do not studied abroad. 

Based on parents educational 

qualification; Father's highest level of 

education shows that 8.4% did not 

complete high school, 30.8 % have 

completed high school, 4.7% are Diploma 

holders, 33.5% are Under Graduates and 

22.7% are Post graduates. Mother’s 

highest level of education shows that 8.1% 

did not complete high school, 24.4 % have 

completed high school, 4.7% are Diploma 

holders, 38.7% are Under Graduates and 

22.4% are Post graduates. 

Family Annual income of the 

students shows that 49.8% had Less than 

Rs.10,00,000, 30.3% had Rs.10,00,001 - 

Rs.15,00,000, 11.1% had Rs.15,00,001 -

Rs.20,00,000 and 8.9% had Above  

Rs.20,00,001. 

STUDENTS PREFERENCE  

Table 2 shows the students 

preference. Based on the types of study 

interested in pursuing while abroad are  

Bachelor’s degree 30.8% , Master’s 

degree are 49.5% and  Ph.D are 19.7%. 
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Based on the preferred field of study 

shows that 22.7% prefer Management 

sciences, 4.4% prefer Economics, 20.0% 

prefer Communication, 18.2% prefer 

Sciences, 6.9% prefer Fine Arts, 13.1% 

prefer Engineering, 4.9% prefer Health 

Sciences, 5.9% prefer Humanities and 

3.9% prefer Social science. 

Based on the preferred destination 

shows that 21.7% prefer United States, 

20.0% prefer United Kingdom, 11.8% 

prefer Canada, 8.4% prefer Singapore, 

4.4% prefer Japan, 8.4% prefer China, 

13.5% prefer Australia and 11.8% prefer 

Germany. 

Preferred duration shows that 

69.7% of students prefer more than one-

year study, 24.1% prefer a year and 6.2% 

prefer a semester abroad. 

From table 3 it is clear that the 

level of preference for male students 

towards   US (26.9%), UK (22.9%),, 

Canada, (21.7%)    Singapore (10.3%), 

Australia (6.3%) Others (12.0%)  and 

female students prefer  US (22.9%) , UK 

(22.9%), Canada (8.7%) ,  Singapore 

(10.0%), Australia (21.6%)  Others 

(13.9%). Since P value is less than 0.00, 

there is association between gender and 

preferred destination. 

From table 4 it is clear that the 

level of preference among students with 

less than 10,00,000 annual income  prefer 

(20.9%)  US, (27.4%) UK,, (12.4%)  

Canada, (8%) Singapore, (18.9%)  

Australia and  (12.9%) others. Students 

with annual income of Rs.10, 00,001 - 

Rs.15, 00,000 prefer (30.1%)  US, (17.9%) 

UK,, (15.4%)  Canada, (12.2%) Singapore, 

(9.8%)  Australia and (14.6%) others. 

Students with annual income of Rs.15, 

00,001 - Rs.20, 00,000 prefer (17.8%)  

US, (17.8%) UK,, (15.6%)  Canada, 

(22.2%) Singapore, (15.6%) Australia and 

(11.1%) others. Students with annual 

income Above Rs.20,00,001 prefer 

(16.7%)  US, (16.7%) UK,, (16.7%)  

Canada, (19.4%) Singapore, (16.7%)  

Australia and (13.9%) others. Since P 

value is less than 0.00, there is 

association between students based on 

annual income and preferences for 

destination. 

Based on the row percentage the 

level of preference shows that students 

who have born in India prefer (33.3%)  US, 

(23.8%) UK,, (12.7%)  Canada, (12.7%) 

Singapore, (7.9%)  Australia and (9.5%) 

others and students who have born 

outside India prefer (24.2%)  US, (23.9%) 

UK,, (16.3%)  Canada, (13.4%) Singapore, 

(9.6%)  Australia and  (12.5%) others . 

Since P value is less than 0.00, there is 

association between students who have 

lived in another country and preferences 

for destination  

Based on the row percentage the 

level of preference shows that students 

who have travelled to another country 

prefer (29.8%)  US, (21.1%) UK,, (12.3%)  

Canada, (13.2%) Singapore, (7.9%)  

Australia and (15.8%) others and students 

who have not travelled to other countries 

prefer (22.9%)  US, (22.3%) UK, (15.1%)  

Canada, (9.9%) Singapore, (19.5%)  

Australia and (10.3%) others. Since P 

value is less than 0.00, there is 

association between students who have 

travelled to another country and 

preferences for destination. 

CONCLUSION 

The competitiveness in the 

international education sector is notable. 

The findings shows that the most preferred 

destination is US followed by UK, Canada, 

Singapore and Australia., preferred 

duration is for more than one year followed 

by for a year, for a semester, for a summer 

and for a few weeks. Types of study 

interested in pursuing while abroad are 

Master degree, Bachelor degree and 

Ph.D. This knowledge is a key to 
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formulating effective communication and 

recruitment strategies for Higher education 

institutes to attract Indian students. 

REFERENCES 

Cubillo, J.M. Cerviño, J., and Sánchez, J. 

(2006), “International Students’ 

Decision-Making Process”, The 

International Journal of Educational 

Management, Vol. 20, No. 2, pp. 

101-115. 

Mazzarol, T. and Soutar , G.N. (2002), 

“Push-pull” factors influencing 

international student destination 

choice. The International Journal of 

Education Management. Vol. 16, No. 

2, pp. 82-90. 

Ward.C., Bochner, S., & Furnham, A. 

(2001). The psychology of culture 

shock (2nd ed.). London: Routledge.  

Bodycott, P. (2009) Choosing a higher 

education study abroad destination –

What mainland Chinese parents and 

students rates as important. Journal 

of Research in International 

Education, Vol. 8(3) 349-373 

Bodycott, P. (2009). Choosing a higher 

education study abroad destination –

What mainland Chinese parents and 

students rates as important. Journal 

of Research in International 

Education, Vol. 8(3),349-373. 

Tekle Shanka, Vanessa Quintal   and  

Ruth Tavior, Factors Influencing 

International Students' Choice of an 

Education Destination–A 

Correspondence Analysis, Journal of 

Marketing for Higher Education, 

Volume 15,Issue 2,  2006 ,pages 31-

46 

Shanka, T., Ali-Knight, J., and Pope, J. 

(2002). “Intrastate Travel 

Experiences of International 

Students and Their Perceptions of 

Western Australia as a Tourist 

Destination,” Tourism and Hospitality 

Research, 3(3): 245-256 

Tim Mazzarol and Geoffrev Soutar Push-

pull” factors influencing international 

student destination choice, 

International Journal of Educational 

Management 16:82–90 · April 2002  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
2016  Mr. Majo George ,Dr. R. Arasu and Dr.Lekshmi. R. S, 87 

 

 

Table 1 Demographic profile 

Variables Description Frequency Percent 

Gender 
Male 175 43.1 

Female 231 56.9 

Age 

 

Below 20 years 188 46.3 

21-25 years 192 47.3 

Above 26 years  26 6.4 

Present qualification Completed schooling 105 25.9 

Under graduate 269 66.2 

Post graduate 32 7.9 

 Yes 394 97.0 

Born in India  No  12 3.0 

Lived  in another country 
Yes 63 15.5 

No 343 84.5 

Traveled  to another country 
Yes 114 28.1 

No 292 71.9 

Anyone in your family 

previously studied abroad 

Yes 197 48.5 

No 209 51.5 

Father's highest level of 

education: 

Did not complete high school 34 8.4 

Complete high school 125 30.8 

Diploma 19 4.7 

Under Graduates 136 33.5 

Post graduate 92 22.7 

Mother's highest level of 

education: 

Did not complete high school 33 8.1 

Complete high school 99 24.4 

Diploma 19 4.7 

Under Graduae 157 38.7 

Post graduate 91 22.4 

Annual income 

Less than Rs.10,00,000 202 49.8 

Rs.10,00,001 - Rs.15,00,000 123 30.3 

Rs.15,00,001 -Rs.20,00,000 45 11.1 

Above  Rs.20,00,001 36 8.9 
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Table 2  Student Preference 

Variables Description Frequency Percent 

 Types of study 

interested in pursuing 

while abroad 

 

 

Bachelor’s degree 125 30.8 

Master’s degree 201 49.5 

Ph.D 80 19.7 

Field of study 

Management science 92 22.7 

Economics 18 4.4 

Communication 81 20.0 

Sciences 74 18.2 

Fine Arts 28 6.9 

Engineering 53 13.1 

Health Sciences 20 4.9 

Humanities 24 5.9 

Social science 16 3.9 

Preferred destination 

United States 88 21.7 

United Kingdom 81 20.0 

Canada 48 11.8 

Singapore 34 8.4 

Japan 18 4.4 

China 34 8.4 

Australia 55 13.5 

Germany 48 11.8 

Preferred duration 

 

For a semester 25 6.2 

For a year 98 24.1 

For more than one year 283 69.7 
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Table 3 Chi-square test for association between gender and preferred destination 

Gender 

Preferences for destination 

Total 

Chi-

square 

Value 

P value 
US UK Canada Singapore Australia Others 

Male 
47 40 38 18 11 21 

175 

31.980 .000 

26.9 22.9 21.7 10.3 6.3 12.0 

Female 
53 53 20 23 50 32 

231 22.9 22.9 8.7 10.0 21.6 13.9 

Total 100 93 58 41 61 53 406 

 

Table 4 -Chi-square test for association between Annual income and Preferences for 

destination 
Annual family 

income 

 

Preferences for destination 

Total 

Chi-

square 

Value 

P value 
US UK Canada Singapore Australia Others 

Less than 

Rs.10,00,000 

42 55 25 16 38 26 202 

76.950 .000 

20.9 27.4 12.4 8.0 18.9 12.9  

Rs.10,00,001 - 

Rs.15,00,000 

37 22 19 15 12 18 123 

30.1 17.9 15.4 12.2 9.8 14.6  

Rs.15,00,001 -

Rs.20,00,000 

8 8 7 10 7 5 45 

17.8 17.8 15.6 22.2 15.6 11.1  

Above Rs.20,00,001 
6 6 6 7 6 5 36 

16.7 16.7 16.7 19.4 16.7 13.9  

Total 93 91 57 48 63 54 406 

Table 5 Chi-square test for association between students lived in another country and 

Preferences for destination 

Have you lived in 

another country  

Preferences for destination 

Total 

Chi-

square 

Value 

P value 

US UK Canada Singapore Australia Others  

Yes  
21 15 8 8 5 6 63 

15.630 .029 

33.3 23.8 12.7 12.7 7.9 9.5  

No  
83 82 56 46 33 43 343 

24.2 23.9 16.3 13.4 9.6 12.5  

Total 104 97 64 54 38 49 406 

Table 6 Chi-square test for association between previously traveled to another country 

and preferred destination 

Have you traveled to 

another country 

Preferences for destination 

Total 

Chi-

square 

Value 

P value 
US UK Canada Singapore Australia Others  

Yes  
34 24 14 15 9 18 114 

19.148 

 
.008 

29.8 21.1 12.3 13.2 7.9 15.8  

No  
67 65 44 29 57 30 292 

22.9 22.3 15.1 9.9 19.5 10.3  

Total 
101 89 58 44 66 48 

406 
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ABSTRACT 

This paper is an attempt to find out the impact of capital structure on profitability of 
selected manufacturing companies listed in Muscat Security Market. For this 
purpose, researcher has selected Oman Flour Mills Company. The main objective of 
the paper is to find out the impact of capital structure on firm’s value. To achieve 
the aim researcher will investigate the relationship between the variables and will 
identify the factors influencing the value of the firm. Researcher will use statistical 
package for social science (SPSS) software to analysis the data wherever needed. 
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ABSTRACT 

This paper proposes a new performance-sensitive debt (PSD) mechanism. Unlike 
typical PSD, our mechanism positively relates the firm’s performance, captured by the 
level of its assets, to the level of the coupon rate. That is, when the firm’s performance 
improves, it pays a higher coupon rate, and when it deteriorates, it pays a lower coupon 
rate. Compared to a standard fixed coupon rate debt, our mechanism leads to an 
increase of the firm’s market value. Equity holders benefit from this additional firm 
value, in particular when the firm’s credit quality is intermediate. Furthermore, we show 
that the asset substitution problem inherent to our PSD can be mitigated by considering 
that the high coupon rate becomes, after the debt is issued, a convex function of the 
incremental assets volatility. Finally, we argue that our PSD suits most firms that cannot 
have access to typical PSD, and, as such, it can be regarded as a complementary to 
existing contracts. 

Key words: Performance-sensitive debt; Tradeoff; Liquidation; Asset substitution. 

INTRODUCTION 

We propose in this article a new 

performance-sensitive debt (PSD 

hereafter) contract in which the coupon 

rate is positively related to the firm’s 

performance, captured by the level of its 

assets. That is, the coupon rate rises as 

the financial situation of the borrower 

improves, and falls if it deteriorates. We 

use a simple trade off framework 

characterized by immediate liquidation 

upon default and finite debt maturity. 

Compared with fixed coupon contracts, we 

show that the new debt contract lowers 

the default probability and increases the 

firm’s market value. Assuming the cost of 

debt remains constant, equity holders 

capture the additional firm value. Equity 

holders of intermediate rated firms benefit 

most from this incremental value. These 

results are mainly explained by the risk 

sharing feature of the new mechanism, 

which alleviates the burden of debt as the 

firm approaches distress while off setting 

debt holders with higher coupons when 

the firm’s financial outlook improves. 

In traditional PSD contracts, 

coupon payments are negatively related to 

the firm’s performance, typically measured 

by its credit rating or its leverage ratio. 

There are two important subclasses of 

these contracts: interest-increasing and 

interest-decreasing PSD contracts. In the 

first category, coupon rates increase when 

the financial quality of the firm 

deteriorates. This feature is likely to 

aggravate the firm’s financial situation as it 

increases its debt service in bad states. In 

the second category, firms make lower 

payments if their financial situation 

improves.1 The drawback of such a 

mechanism is that the firm starts by 

paying a high coupon rate when its 

financial situation is strained, thereby 

reducing the probability of improvement, 

and as such, reducing the likelihood of a 

reduction of the coupon rate. These 

contracts have become widely used2 

(Barnish et al., 1997; Asquith et al., 2005) 
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due to the expansion of the syndicated 

loan market during the 1990s. 

Theoretically, these traditional PSD 

contracts are mainly used to mitigate the 

negative effects of uncertainty and 

information asymmetry between lenders 

and borrowers. Several reasons were 

advanced to explain the use of these 

contracts. Naturally, performance pricing 

lowers the costs of renegotiation by setting 

the coupon rate as a function of the 

borrower’s performance (Asquith et al., 

2005; Nikolaev, 2013). The increase in 

coupon rates due to the deterioration of 

performance may be seen as a device 

used by lenders to mitigate the moral 

hazard effect by inducing managers to 

exert effort (Tchistyi, 2006). Furthermore, 

Koziol and Lawrenz (2010) show that 

interest-increasing PSD contracts 1A 

combination of these subclasses is also 

possible, though less frequent in practice. 

2For instance, Asquith et al. (2005) find 

that performance pricing requirements are 

present in 41% of bank loans.  mitigate the 

asset substitution issue by curbing the 

incentives for managers to shift upward 

the riskiness of the firm’s assets. Also, 

high-quality credit firms may use PSD 

contracts as a signal of their quality that 

cannot be mimicked by low-quality credit 

firms. Manso et al. (2010) argue that it 

would be more likely for low credit quality 

firms to reach the performance trigger 

resulting in higher coupon rates. This 

results in a separating equilibrium where 

high-credit quality firms issue PSD 

contracts while low-credit quality firms 

issue standard constant coupon rate debt 

(Begley, 2013). Another rationale for the 

use of PSD contracts is suggested by 

Adam and Streiz (2013), who argue that 

PSD reduces the hold-up problem 

associated with long-term bank 

relationships (Rajan, 1992) by pre-

specifying the terms of the loan contract 

and limiting the discretion of the lender. 

Yet these motives for the use of 

typical PSD contracts are questionable. 

First, PSD contracts are rare in the public 

bond market, where information 

asymmetries are much more ubiquitous 

than in the private debt market. Adam and 

Streiz (2013) report that a firm with a long-

termbank lending relationship is more 

likely to engage in a PSD contract 

compared to a firm having more external 

financing alternatives. Second, Roberts 

and Sufi (2009) find that the use of PSD 

contracts is not correlated with the 

likelihood of renegotiation. Third, the risk-

shifting motivation is challenged in 

Myklebust (2013), who argues that PSD 

contracts are not efficient when the 

borrower is already indebted since, in that 

case, the additional PSD contract may 

exacerbate the risk-shifting incentives for 

managers. Bhanot and Mello (2006) reach 

the same conclusion by arguing that the 

incentives for asset substitution increase 

when coupon rates increase (following a 

deterioration of the borrower’s 

performance) since this is equivalent to an 

increase in debt when the borrower’s 

asset value is low. By linking the use of 

PSD contracts to executive compensation, 

Tchistyi et al. (2011) show that PSD 

contracts may be used as a channel of 

managerial opportunism. 

Furthermore, these typical 

contracts are inefficient because they 

precipitate default, reduce exante firm 

value (Manso et al., 2010), and increase 

expected bankruptcy costs and the cost of 

capital for firms (Lando and Mortensen, 

2005;Hu et al., 2011). This occurs 

because PSD contracts exacerbate the 

financial difficulties of firms by increasing 

the coupon rate in difficult circumstances.  

We propose a new mechanism of 

PSD characterized by a risk-sharing 

feature,3 as opposed to the risk 

compensation feature associated with 

traditional PSD contracts. Indeed, debt 
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holders agree to receive a reduced 

coupon when the firm encounters financial 

distress, while they receive an increased 

coupon when the firm’s performance 

improves. We show that this new 

mechanism circumvents the 3Similar to 

Manso et al. (2010), we do not tackle the 

issue of optimal contract design. pitfalls 

associated with typical PSD, as default is 

delayed, bankruptcy costs are reduced, 

and the value of the firm increases. These 

results are consistent with the finding of 

Manso et al. (2010).4 Furthermore, 

compared with a benchmark setting with 

standard constant coupon debt, we show 

that equity holders benefit from this 

additional firm value, in particular for 

intermediate and low credit quality firms. 

We use a structural model with no 

market imperfections other than 

bankruptcy costs and corporate taxes. 

This allows us to focus on the trade off 

between tax benefits and bankruptcy costs 

in a framework built on Leland (1994), 

where the firm’s liabilities are treated as 

contingent claims on its underlying assets, 

and the firm is liquidated upon default. We 

model the performance-sensitive feature 

of our mechanism as a stepwise function 

mapping the value of the firm’s assets to 

the coupon rate. The decrease in the 

coupon rate when the performance of the 

firm deteriorates reduces pressure on the 

firm as the default barrier is lowered, 

which adds firm value by reducing 

bankruptcy costs.  

The use of traditional PSD 

contracts is essentially driven by a trade 

off between inefficiency (higher default 

probability) and asymmetric information 

resolution by the signaling effect related to 

these contracts (risk compensation). 

Manso et al. (2010) show that gains from 

the signaling effect outweigh the 

inefficiency costs of these contracts. They 

find that a separating equilibrium emerges 

in which high-quality credit firms issue 

risk-compensating PSD contracts while 

low-quality credit firms issue standard 

fixed-interest debt. Likewise, Hu et al. 

(2011) show that firms that are easier to 

monitor (better quality accounting 

information, lower information opacity, 

stronger prior relationship with the lender) 

are more likely to issue PSD contracts. 

We show that firms with intermediate to 

low credit quality (that should not have 

access to traditional PSD contracts) gain 

from having access to our new debt 

contract. We suggest that the new 

mechanism should not be considered as a 

substitute for the traditional PSD contracts 

but as a complement, since it is mainly 

intended for firms without access to 

traditional PSD contracts. 

During difficult economic 

conditions, the cost of private debt for 

firms increases (Santos and Winton, 

2008). With typical PSD contracts, the 

cost is exacerbated, which explains the 

dramatic fall in the number of these 

contracts during the last crisis (Mjøs et al., 

2012). We argue that the new mechanism 

makes it possible to mitigate the increase 

in debt costs. This is even more important 

in that it would be offered to firms that are 

the most sensitive to changes in economic 

conditions. In this respect, governments 

may create incentives for banks to offer 

these contracts to firms as part of a 

strategy to  mitigate the negative impact of 

economic cycles on firms.5 Some issues 

may arise with this new PSD mechanism. 

First, we might expect that managers 

would have incentives to shift upward the 

firms’ risks. We tackle this asset 

substitution problem by adding a specific 

covenant related to the high coupon rate 

in the pricing grid. Indeed, the high coupon 

rate, after the PSD is issued, becomes a 

convex function of additional volatility. We 

show that, with such a covenant, equity 

holders do no longer benefit from 

increasing the riskiness of the firm’s 
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assets. Second, we discuss additional 

covenants, whose goals are to prevent 

borrowers from adopting opportunistic 

behaviors. We highlight the importance of 

a judicious choice of the performance 

measure as 

It may be subject to manipulation 

by the firm in order to keep within the low 

coupon rate area. Finally, we discuss the 

likelihood of loan prepayment by a 

borrower whose performance has 

improved. This paper is organized as 

follows. Section (2) describes the setting 

and assumptions, and derives the market 

value of our PSD. Section (3) numerically 

analyses the impact of our mechanism on 

equity market value. Section (4) tackles 

the asset substitution problem inherent to 

this PSD. Section (5) discusses various 

issues related to the practical 

implementation of our mechanism. Finally, 

Section (6) concludes. 

FRAMEWORK AND VALUATION 

Setting and assumptions 

The time t value of the firm’s 

assets, A(t ), is governed under the risk-

neutral measure Q by the following 

dynamics: 

dA(t ) = A(t) [(r-)dt + dW(t)],  A(0) = A > 0, 

(1) 

where W is a Q- standard Wiener process 

defined on a filtered complete probability 

space (, F = Ft, 0  t < }, F, P) 

satisfying the usual hypotheses. r is a 

constant risk-free interest rate, ¾ is a 

positive constant and denotes the volatility 

of the total assets, and A(t ) denotes the 

time t total payout to security holders. 

Finally, we assume that the firm pays 

corporate taxes at rate , and that coupon 

payments are fully deductible. These 

assumptions are standard in the literature 

on structural models (see for instance, 

Merton, 1974; Leland, 1994; Leland and 

Toft, 1996). 

The firm issues, at time 0, equity 

and a coupon-bearing performance-

sensitive debt (PSD). The debt has a finite 

maturity T and a principal value P (P < A). 

Moreover, the debt continuously pays a 

coupon rate that depends on the current 

level of assets. Indeed, we assume that 

the coupon rate is an increasing step 

function of firm’s total assets as illustrated 

in Figure (1). Without loss of generality, 

we consider a three steps pricing grid 

based on three thresholds (Al < Am < Ah) 

of firm assets value A(t ). At any time t , if 

A(t) is higher than a Ah, the coupon rate is 

equal to ch. A coupon rate cm is paid 

when A(t) decreases below Ah while 

remaining higher than Am (Ah > A(t )  Am). 

Finally, when A(t) < Am, the firm pays a 

coupon rate cl as long as the default 

threshold, AI (Al  Am), is not breached. 

[Figure 1 about here.] 

The predetermined thresholds Ah, 

Am and Al are defined as follows. The 

generated cash flows,A(t ), have to meet 

the coupon payment, ck P,k = {l,m,h}. 

Otherwise, the coupon is reduced or, if the 

last threshold is reached, the firm defaults. 

Therefore, At  ckP leads to 

Ak  kc P


, k = {l ,m,h}. (2) 

When, at any time t up to maturity T , the 

firm does not generate sufficient cash 

flows to make the payment of clP, it 

prematurely defaults. That is, if A(t) 

reaches from above9 the default threshold 

Al , then the firm declares bankruptcy and 

it is immediately liquidated. Debt holders 

receive the remaining assets net of taxes 

and bankruptcy costs, and equity holders 

receive nothing as the absolute priority 

rule is enforced. This premature default 

probability is captured by the first time A(t 

) crosses from above Al , that is, 
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tl = inf{t  0 : A(t )  Al }  (3) 

The premature default probability 

at any time t  T is denoted by (t, tl), and 

is given by: 

(t,tl) = E(1t1t), t T,   (4) 

where E is the conditional expectation 

under Q, and 1 is the indicator function. If 

no premature bankruptcy is triggered, debt 

holders may face a terminal default, at 

maturity, if the total after-tax assets is 

insufficient to pay back the principal, that 

is, (1−) A(T) < P. The terminal default 

probability is thus given by: 

Ψ(T, tl) = E(1t1>T1(1-)A(T)<P) 

The assumptions of premature and 

terminal defaults are in line with Bryan et 

al. (2002), who distinguish between 

liquidity risk, related to short-term stress, 

and solvency risk, related to long-term 

stress. 

Interestingly, our mechanism can 

be considered as automatic debt 

restructuring when cm decreases to cl . 

When the firm approaches distress, debt 

holders agree upon a coupon reduction to 

alleviate the burden of debt service. 

Therefore, they implicitly vote for the firm’s 

continuing its activity instead of liquidating 

at Am. Additionally, the coupon increase 

from cm to ch is regarded as an upward 

adjustment to compensate debt holders 

for accepting the coupon reduction. 

Therefore, they benefit from the firm’s 

improved performance. Contrary to 

traditional PSD, which is characterized by 

a risk-compensation mechanism, our 

design is based on a risk-sharing feature.  

As a benchmark debt, we consider 

a standard fixed coupon debt having 

similar characteristics (P and T), but 

paying a coupon rate cb so long as the 

firm does not default up to maturity T . The 

benchmark default barrier is thus set equal 

to Ab, defined as Ab =
bc P


. Therefore, the 

benchmark premature and terminal default 

probabilities are, respectively, denoted by 

(t, tb) and Ψ(T, tb), where tb is the first 

passage time of A(t) through Ab. 

Obviously, the position of Ab with respect 

to Al determines the relative level of the 

PSD premature and terminal default 

probabilities with respect to their 

benchmark values. 

Valuation 

The market value of the firm is the 

sum of its all-equity value and the 

difference between the tax shield it derives 

from issuing debt and the bankruptcy 

costs it incurs from the presence of debt. 

Formally, the time 0 market value of the 

firm is given by: 

V (0) = A*+TS(0,T )−BC(0,T ), (6) 

with A* = A(1−), and TS and BC denote 

the tax shield and the bankruptcy costs, 

respectively. The expression of the tax 

shield is given by: 

TS(0,T )  

=

  h m 1

T Trs rs
ch A(s) Atl tl s m A A(s) A t s

0 0
e P1 1 ds e c P1 1 ds 

    
 

 
  E E  

+E  m 1

T rs
1 A(s) A t s

0
e c P1 1 ds

 


   (7) 

Eq. (7) has three components, each of 

which is related to a level of the coupon 

rate that prevails within a given range of 

total assets. Moreover, Eq. (7) states that 

the tax advantage is upheld so long as the 

firm avoids premature bankruptcy, that is, 

the default threshold Al has not been 

crossed. The benchmark value for the tax 

shield is given by: 

 TSb(0,T) = E  T rs
b tb s

0
e c P1 ds

  

On the other hand, the bankruptcy costs 

are defined as follows: 
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BC(0,T)=  

  T rs rT
1 1 t1 (1 )

0
(1 )A e (s, t )ds (1 )e (A(T)1 T1 A(T) P) 

        E
 

(9) 

From Eq. (9), we can see that 

proportional bankruptcy costs, , are 

applied to the remaining after-tax assets 

upon bankruptcy. Bankruptcy is triggered 

by a cash flow shortage (first term) or by 

insufficient terminal after-tax assets 

(second term). Similarly, the benchmark 

value of bankruptcy costs is given by: 

BCb(0,T)= 



 T rs rT 1
b b b (1 )

0
(1 )A e (s, t )ds (1 )e (A(T)1t T A(T) P) 

        E  

The time-0 market value of the firm, 

defined in Eq. (6), may be alternatively 

written as the sum of market values of 

equity and debt. That is, 

V (0) = E(0)+D(0,T),  (11) 

where E and D denote the time-0market 

values of equity and debt, respectively. 

PSD holders receive a continuous coupon 

if bankruptcy is not triggered at the time 

interval [0,T ] by the non-payment of clP, 

and they receive the principal P if 

sufficient after-tax assets are available at 

maturity. In case of bankruptcy, however, 

debt holders receive the remaining assets 

less taxes and proportional bankruptcy 

costs, and equity holders receive nothing. 

Given Eq. (1) and the positive 

relation between the coupon rate and the 

firm’s assets, the time-0 value of the 

performance-sensitive debt is given by: 

D(0,T ) =  
 

h

T rs
h A(s) A 1 s

0

T rs
m h A(s) Am t1 s

0

e c P1 1t ds

e c P1A 1 ds


 


  





E

E

 

+

 h 1

T Trs rs
l A(s) A 1 s 1 t ds

0 0
e c P1 1t ds (1 )(1 )A E(e 1 )ds 

       E  

+ 

rT rT
t1 1(1 )A(T) P

t1 (1 )A(T)

e P (1 T ) e (1 )(1 )

(A(T)1 T1 p)

 
 



     

 

E

E
 

(12) 

The first, second and third terms in 

Eq.(12) specify the coupons received by 

debt holders, as long as the firm does not 

default. They are entitled to different 

coupon rates depending on the level of the 

firm’s assets with respect to prespecified 

ranges (i.e., A(t)  Ah, Ah > A(t)  Am, A(t) 

< Al). Upon premature default (Al is 

breached), debt holders receive the 

remaining assets net of bankruptcy costs 

and taxes (fourth term). The fifth and sixth 

terms of Eq.(12) present the amounts 

received at maturity by debt holders if 

premature-default has not occurred. The 

fifth term is the discounted value of the 

principal P when it is fully redeemed, that 

is, when the firm avoids terminal default. 

The sixth term of Eq.(12) is the expected 

value of the sum the debt holder would 

obtain in case of terminal default. This 

final term is the value of the remaining 

assets, in case of terminal default, less 

bankruptcy costs and corporate taxes. 

Equivalently, in the benchmark setting, 

that for a standard fixed-coupon rate debt 

contract, the market value of the debt is: 

Db(0,T)=E 

 b b

T Trs rs
b t s b t ds

0 0
e c P1 ds (1 )(1 )A E(e 1 )ds 

        

+

b b

rT rT
t T1(1 )A(T) P t T (1 )A(T) Pe P (1 ) e (1 ) (A(T)1 1 ) 
       E E

(13) 

Eq. (13) denotes the price of a standard 

coupon-bearing debt subject to premature 

and terminal defaults. 

3 Impact of PSD on equity market value 

To examine the impact of risk-

sharing PSD on both the firm and equity 

values, we compare it with standard fixed 

coupon debt with a coupon rate *
bc  

satisfying the condition that the cost of 
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debt does not change, i.e. D(0,T) 

=Db(0,T). Thus, debt holders are a priori 

indifferent to holding this standard debt or 

our PSD. We numerically determine the 

level of the standard coupon debt, *
bc , that 

equates the benchmark debt value to that 

of PSD. 

We consider the following base 

case parameters: A*= 100, r = 3%, and  

= 5%. We consider cm = 7.6%. This is 

consistent with Driessen (2005), who 

reports, based on a sample of 592 

corporate bonds for the period from 1991 

to 2000, that the mean coupon rate has a 

minimum of 5.8%, a maximum of 10.1% 

and a median of 7.6%. The corporate tax 

rate is equal to 34%, and ° is equal to 

20%. We consider two values of the 

assets’ volatility  (equal to 20% and to 

30%). In addition, the level of the debt’s 

principal, P, is equal to either 25 or 50. 

Finally, the debt’s maturity, T, is equal to 

10 years, which is close to the mean value 

of 9.43 reported by Davydenko and 

Strebulaev (2007). 

[Figure 2 about here.] 

Figure (2) reports the value of *
bc  

for different values of the volatility of 

assets and the total debt. When volatility is 

low, the coupon rate *
bc  is always higher 

than the initial coupon-rate in the risk 

sharing PSD mechanism, cm, regardless 

of the level of P (Subfigures 2a and 2c). 

This result remains true for larger volatility 

(Subfigures 2b and 2d), except when the 

lower coupon rate cl reaches its lowest 

values while the higher coupon rate, ch, 

remains small. In such cases, *
bc  is lower 

than cm, though it remains higher than cl . 

Furthermore, for all values of P and , the 

value of *
bc  increases as ch – cm increases. 

Nevertheless, *
bc increases in cm −cl for low 

volatility, and decreases as the downward 

adjustment enlarges when the volatility is 

high. These results have two main 

implications. First, since *
bc  is always 

higher than the minimum coupon rate cl, 

default is postponed in our mechanism 

with respect to the standard debt paying a 

fixed coupon rate *
bc  . Therefore, 

bankruptcy costs incurred by firms issuing 

this new PSD are reduced.10 Second, in 

the particular case where cb = cm, the 

value of the PSD is higher than that of the 

standard debt when the pricing grid is 

concave, that is, the upward adjustment is 

larger than the downward one. This 

implies that for a given credit quality 

(captured by P and ), a firm enhances 

the rating of its debt when including this 

new mechanism, rather than the standard 

one. The firm thus reduces its cost of debt. 

[Figure 3 about here.] 

We further analyze the impact of 

our mechanism on the tax shield. Figure 

(3) reports the percentage difference 

between the tax shield provided by the 

new PSD and that obtained from the 

benchmark debt paying *
bc . Note that the 

difference is always positive. It reflects 

additional tax deductions stemming from, 

on the one hand, larger coupons, and, on 

the other hand, a reduction of the default 

boundary, prompting the firm to benefit 

from tax deductions, albeit reduced, over a 

longer period of time. The impact of the 

level P on tax benefits is positive. An 

increase in , however, decreases the 

level of the tax shield because the 

probability of breaching the default 

boundary increases. Yet the decrease is 

more moderate in the case of PSD than in 

the case of standard debt. This occurs for 

two reasons. First the breakeven coupon 

rate decreases as  increases. Second, 

the PSD mechanism lessens the negative 

impact of increasing volatility due to an 

increase in the likelihood that the value of 

assets increases beyond Am or Ah, 
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prompting the firm to benefit from the 

associated high coupon rates. 

Given higher tax shield and lower 

bankruptcy costs, the firm achieves higher 

value by issuing our PSD than by issuing 

standard fixed-coupon debt. Since the 

market value of the firm is the sum of the 

market values of its debt and equity, if the 

cost of debt is constant, equity holders 

benefit from the additional firm value 

provided by our mechanism. 

[Figure 4 about here.] 

Figure (4) reports the relative gain 

obtained by equity holders for different 

pricing grids and various levels of  and P. 

First, equity holders increase the market 

value of their claims even in the absence 

of an upward adjustment (ch = cm). This 

additional gain stems from a reduction in 

bankruptcy costs. As ch becomes greater 

than cm, all else being equal, the relative 

value advantage increases since the tax 

shield increases with ch. Second, equity 

holders increase the market value of their 

claims even when downward adjustment 

is not considered. Interestingly, the market 

value of equity is higher in the case of 

upward adjustment only (cm = cl) than in 

the case of downward adjustment only (ch 

= cm). This is explained as follows. The 

difference *
bc −cm is substantially higher in 

the case of upward adjustment only than 

in the case of downward adjustment only. 

Thus, bankruptcy costs induced by 

standard debt are much higher than those 

induced by PSD. Furthermore, equity 

holders benefit from tax deductions 

through two high levels of coupon rates cm 

and ch instead of cm and cl . Figure (4) also 

shows that the value advantage obtained 

by equity holders from our mechanism is 

always positive regardless of the levels of 

 and P. The magnitude of the gain 

obtained by equity holders is, however, 

sensitive to the credit quality of the firm. 

The largest gains are obtained when P = 

50 and  = 20% (Panel C). This result 

suggests that while all firms benefit from 

our risk-sharing PSD, firms with 

intermediate credit quality achieve the 

highest value advantage. As risk 

increases, the benefits of the tax shield 

are offset by higher bankruptcy costs. 

The finite maturity in our setting 

plays an important role. While, we may 

expect that the longer the maturity the 

higher the advantages equity holders 

obtain from such a mechanism, it is not 

clear how short maturities may affect our 

previous results. Indeed, as the maturity 

increases, the difference in tax shield 

grows since the higher T is, the higher the 

likelihood that the assets will move beyond 

Am and Ah. 

[Figure 5 about here.] 

Subfigure (5a) plots the 

percentage differences between the 

values of equity in the case of PSD and 

that of standard *
bc  fixed-coupon debt 

when T = 2 for P = 50 and  = 20%. 

Clearly, the positive differences obtained 

in Subfigure (4c) are substantially reduced 

when T decreases from 10 years to 2 

years. Subfigures (5c) and (5d) show that 

a short maturity reduces significantly the 

tax benefits that a firm obtains from 

issuing our PSD since the probability of 

crossing from below Ah is reduced. The 

tax shield turns out to be in favor of 

standard debt. On the other hand, 

bankruptcy costs are substantially 

reduced, which indicates that standard 

debt induces a larger expected loss due to 

its higher default barrier. Indeed, an 

inspection of Subfigure (5b) shows that 

the breakeven coupon rate is always 

higher than cm, and monotonically 

increases as cl decreases. Thus, our 

results indicate that our PSD is also 

beneficial to equity holders when the 

maturity is short because the gains 

obtained from a substantial decrease in 
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bankruptcy costs offset the loss in tax 

benefits. 

ASSET SUBSTITUTION 

Covenants and performance-

sensitive provision may be seen as 

complementary mechanisms used to deal 

with agency conflicts in debt contracts. 

This may explain the fact that most PSD 

contains financial covenants, and a 

majority of PSD contracts have covenants 

on the same financial measure as the one 

used in the performance-pricing provision, 

with covenant thresholds typically set 

directly at the end of the pricing grid 

(Asquith et al., 2005). Koziol and Lawrenz 

(2010) show that risk-compensating PSD 

schemes mitigate the asset substitution 

effect by creating an ex ante defined 

punishment rule for an ex post 

misbehavior by borrowers. 

Asset substitution could be a 

pervasive problem in risk-sharing PSD 

contracts, since the lender in this case 

"encourages" borrowers to take risks by 

lowering the coupon rate in unfavorable 

circumstances. 

Furthermore, Eisdorfer (2008) 

shows that distressed firms have risk-

shifting behavior. Thus, the problem of 

risk-shifting needs to be carefully 

addressed in these contracts by using 

covenants. We introduce a covenant, 

whose objective is to curb the incentives 

equity holders might have to increase the 

volatility of assets once the PSD is issued. 

This is achieved by making the high 

coupon ch a convex function of the 

additional risk. As volatility increases, the 

payment service increases whenever A(t ) 

is above Ah. 

As in Bhanot and Mello (2006), we 

assume that equity holders may 

irreversibly shift the volatility level of 

assets from  to H at time 0+, that is, 

immediately after the debt is issued. The 

covenant stipulates that equity holders pay 

a high coupon H

hc
  instead of ch if the 

asset risk is shifted to a new level H (H > 

). If the risk is reduced, however, the 

level of the high coupon does not change. 

The expression of H

hc


is given by: 

H

hc


=ch+b(H-)2, for all H> and where b 

> 0 (14) 

The expression of H

hc


, while 

exogenous, has the attractive feature that 

it completely excludes the asset 

substitution problem. b represents the 

punishment parameter, that is, the higher 

b is, the higher the loss incurred by equity 

holders when the risk is shifted upward.11 

In addition, the level of b monitors the 

steepness of the convexity. Interestingly, 

PSD holders may set the level b very high 

if they exclude any increase in the 

riskiness of the assets. Setting a low level 

of b may leave, however, room for an 

increase in volatility, which may be 

necessary, without severely punishing 

equity holders. This feature would be 

desirable as it offers a balance between 

flexibility in the management of the firm’s 

future projects and the (marginal) loss that 

may be incurred by PSD holders.  

 [Figure 6 about here.] 

Figure (6) shows that the market 

value of equity is concave decreasing in 

H. PSD holders, on the other hand, 

benefit from including such covenant on 

the high coupon rate. The level of b 

governs the amplitude of the negative 

impact of any risk-shifting policy on the 

market value of equity. When b is low (b = 

15%), the loss in value is minor when 

volatility increases from 20% to 30%. 

When the level of b is large (b = 75%), the 

wealth transfer from equity holders to PSD 

holders becomes substantial. 

IMPLEMENTATION 
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We discuss two important issues 

related to the implementation of the new 

PSD mechanism. First, the performance 

measure should be chosen cautiously by 

the lender to preserve the benefits of the 

contract compared to a fixed coupon rate 

contract. Second, if a borrower’s 

performance improves, she may be 

tempted to prepay the loan or to 

renegotiate the terms of the contract. We 

argue that a judicious choice of contract 

conditions, covenants and collateral 

reduces the incentives for opportunistic 

behavior by borrowers and mitigates 

adverse selection and moral hazard 

issues. The choice of new 

terms/covenants is based on a trade off 

between the costs of PSD contracts for 

lenders (costs of monitoring borrowers) 

and the benefits of reducing the costs of 

bankruptcy. 

PERFORMANCE MEASURES 

Roberts and Sufi (2009) report that 

the most common performance pricing 

provision used in traditional PSD contracts 

are based on debt to cash flow ratio and 

borrower’s credit rating. The performance 

pricing provision we consider in the model 

is the market value of assets. This 

performance measure triggers the change 

of coupon rates endogenously by 

detecting the situation where the borrower 

is not able to service its debt. Therefore, 

the performance measure should integrate 

the level of available cash flows for the 

borrower in relation to the total cost of 

servicing the existing debt. The debt to 

cash flow ratio, used in traditional PSD 

contracts, is a good candidate. Using this 

measure to implement the new PSD 

mechanism may give rise to manipulation 

issues. The accounting literature shows 

that firms manipulate their accounting 

information for many reasons. With 

accounting-based measures for PSD 

contracts, managers have an additional 

incentive to use accounting policies to 

manipulate their accounting variables to 

achieve more favorable rates (Beatty and 

Weber, 2003). On the other hand, the use 

of credit-rating as a trigger of performance 

may create incentives for borrowers to 

exert increased pressure on rating 

agencies to cater to borrower incentives 

by underestimating credit risk. Kraft (2014) 

finds that the use of credit-rating in PSD 

contracts is associated with more 

favorable rating agency adjustments. 

Given the positive relation between the 

borrower’s performances and the coupon 

rate, the manipulation, if any, would aim to 

adjust the performance of the borrower 

downward in order to reduce the coupon 

rate. This would be less likely because of 

the potential negative market reaction (for 

public firms) and the higher vulnerability of 

private firms associated with the negative 

performance announcement. Therefore, 

compared with traditional PSD, the 

propensity of managers to manipulate 

accounting information or credit rating 

adjustments will be much lower with the 

new PSD contracts. 

PREPAYMENT AND RENEGOTIATION 

In traditional loan banks, borrowers 

can exercise or threaten to exercise their 

option to prepay the loan in order to obtain 

a lower rate. This occurs when the 

borrower’s credit quality improves, 

increasing the value of the prepay option 

and the scope for renegotiation. Classical 

contract theory suggests that contracts 

should eliminate the scope for 

renegotiation because of their negative 

impact (Dewatripont and Maskin, 1990; 

Hart, 1995). Renegotiation, however, may 

be the best solution available when the 

performance of a borrower deteriorates 

and liquidation is pareto-inefficient (von 

Thadden, 1995; Tirole, 2006). Also, 

incomplete contract theory states that 

renegotiation can occur in equilibrium 

even if "renegotiation proof" contracts can 

be designed (Huberman and Kahn, 1988; 
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Aghion and Bolton, 1992). The solution to 

limit the costs of renegotiation is then to 

endogenize the scope for renegotiation in 

the contract in order to achieve superior 

outcomes (Garleanu and Zwiebel, 2009) 

or to introduce contingencies in the 

contract. This can influence the outcome 

of ex post renegotiation by allocating 

bargaining power to either the borrower or 

lender in different states of the world 

(Aghion et al., 1994; Harris and Raviv, 

1995). 

In practice, renegotiation is 

pervasive. Roberts and Sufi (2009) show 

that renegotiation is the norm, not the 

exception since 90% of long-term private 

debt contracts are renegotiated before 

maturity due to changes in firms’ 

performance or market conditions. 

Renegotiations result in significant 

changes to contract conditions (amount, 

maturity, and coupon rates), occur 

relatively early in the life of the contract, 

and are rarely a consequence of distress 

or default. The determinants of 

renegotiation are mainly changes in the 

borrower’s performance (new information, 

investment opportunities, and value of 

collateral) as well as macroeconomic 

fluctuations in credit and equity market 

conditions.  

PSD contracts introduce such 

contingencies in order to decrease the 

scope for renegotiation. Yet, the contract 

remains incomplete since such a contract 

cannot make expectations about all states 

of nature. Empirically, Roberts and Sufi 

(2009) report that contract terms have a 

limited impact on whether or not 

renegotiation occurs, and show that the 

presence of ex ante contingencies, such 

as performance pricing grids and 

borrowing bases, are unrelated to the 

likelihood of renegotiation occurrence. 

Hackbarth et al. (2007) study 

renegotiations of private loans using a 

model with endogenous default. They 

show that firms engaged in risk 

management activities will typically prefer 

entering into financial contracts with 

payoffs that reduce the debt burden when 

the firmper forms poorly. We argue that 

the risk-sharing contract features this 

reduction of debt burden and would 

reduce the scope for renegotiation if the 

firm’s performance deteriorates. 

With this contract, however, the 

coupon rate increases when the 

borrower’s performance improves while 

the firm may find an external financing 

solution less costly. This provides the 

borrower with incentives to prepay the 

loan or to renegotiate the contractual 

coupon rate increase. The consequence is 

that the lender proposing this contract will 

face a severe (ex post) adverse selection 

problem by keeping in her portfolio only 

loans with deteriorated performances. The 

solution to mitigate this issue is to 

increase the cost of 

renegotiation/prepayment for firms whose 

performance improves. This may be 

achieved by clearly establishing in the 

contract that renegotiation and 

prepayment will exclude their initiators 

from access to these contracts in the 

future. This would decrease the propensity 

of firms that perform well to 

renegotiate/prepay their loans and thus 

risk losing future access to such contracts. 

Additionally, the lender may enforce a 

prepayment penalty. Mayer et al. (2013) 

show that high prepayment penalties are 

efficient. This penalty should be fixed so 

as to equal the potential gains (lower 

coupon rates than those provided with the 

risk-sharing PSD contract) for borrowers 

that perform well. From the lender point of 

view, the decision to offer the risk-sharing 

contract is the result of the trade off 

between lower renegotiation costs for ex-

post low-performing firms and the 

mitigated higher cost of renegotiation and 
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prepayment for ex-post high-performing 

firms. 

CONCLUSION 

This paper proposes a new 

performance-sensitive debt (PSD), where 

the coupon rate is positively related to the 

firm’s total assets. In our mechanism, the 

firm pays a high coupon when its assets 

are above a predetermined level, and a 

reduced coupon when another lower 

prespecified level is breached. Finally, the 

firm defaults if a third pre-agreed threshold 

is hit. The advantages of such a design 

compared with standard fixed coupon debt 

are as follows. First, the firm reduces its 

default probability, as there is an 

automatic downward adjustment of debt 

service when the firm is financially 

stressed. Second, the firm obtains more 

tax shield from paying higher coupon rates 

and from postponing default implying tax 

deductibility over a longer period. These 

two advantages lead to a rise in firm 

market value. Equity holders of 

intermediate credit quality benefit most 

from this additional firm value. 

Furthermore, we find that the mechanism 

remains attractive even for short debt 

maturity. Furthermore, we deal with the 

problem of asset substitution through a 

covenant, where we assume that upon 

issuance of PSD the high coupon rate 

becomes a convex function of the 

incremental risk of assets. We discuss 

other issues related to the implementation 

of this debt contract, namely performance 

measure and prepayment, by proposing 

different covenants aimed at mitigating the 

borrower’s incentives to follow 

opportunistic behavior. We argue that the 

contract’s efficiency is enhanced when the 

pricing-grid is based on a performance 

measure that is hard to manipulate, and 

when a high prepayment penalty is 

enforced. 

This new risk-sharing PSD contract 

should not be seen as an alternative to the 

traditional PSD contract but rather as 

complementary, since it would be 

proposed to firms that do not have access 

to traditional PSD contracts. Furthermore, 

we argue that this contract may be used 

within a government policy to boost the 

economic environment by facilitating the 

access of firms with medium and low 

credit quality to financing opportunities. 

Our model shows that this contract is 

more beneficial for both borrowers and 

lenders than fixed coupon rate contracts. 

A future line of research may 

tackle the issue of risk-sharing debt 

contracts from the perspective of 

mechanism design. That is, we investigate 

whether our coupon function is the optimal 

solution of the risk-sharing debt contract. 
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Figure 1. The mechanism of the performance-sensitive debt. This figure illustrates the 

mechanism of our performance-sensitive debt. Indeed, the coupon rate is an increasing step 

function of the firm’s total assets. We assume three levels of the coupon rate. The first, ch, is 

paid when A(t) is higher than Ah. The second rate, cm, prevails in the interval [Am, Ah[. 

Finally, the third coupon rate, cl, is paid so long as the total assets are below Am but higher 

than Al . The latter threshold represents the default boundary. 

 

Figure 2. The breakeven standard coupon rate. The figure plots the breakeven value of the 

coupon rate of the standard debt when its time-0 price is equal to that of the PSD across 

various values of cl and ch. Base case parameters are A* = 100, r = 3%,  = 5%, T = 10,  = 

20%,  = 34%, cm = 7.6%. 
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Figure 3. The tax shield. The figure displays the percentage differences between the tax 

shield obtained from issuing PSD and that derived from issuing standard debt. The time-0 

prices of both types of debt are assumed equal, and the values of the breakeven coupon 

rate of the standard debt are depicted in Figure (2). Base case parameters are A* = 100, r = 

3%,  = 5%, T = 10,  = 20%,  = 34%, and cm = 7.6%. 

 

Figure 4. Equity value. The figure plots the percentage differences between the market 

values of equity when the PSD issued and when standard debt is issued. The time-0 prices 

of both types of debt are assumed equal, and the values of the breakeven coupon rate of 

standard debt are depicted in Figure (2). Base case parameters are A* = 100, r = 3%, = 

5%, T = 10,  = 20%,  = 34%, and cm = 7.6%. 
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Figure 5. The effect of a short debtmaturity. The figure plots the percentage differences 

between the values of equity, tax shield, or bankruptcy costs when the firm issues PSD or 

standard debt. The figure also displays the breakeven values of the coupon rate of standard 

debt. The maturity is equal to 2 years. Base case parameters are A* = 100, r = 3%,  = 5%,  

= 20%,  = 34%, cm = 7.6%,  = 20%, and P = 50. 
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Figure 6. Impact of a shift in volatility on the market values of PSD and equity. The figure 

reports the market values of equity and PSD when the asset substitution covenant is 

included (straight line) or not (dot dashed line) for two different levels of b (15% and 75%). 

The asset substitution covenant is implemented by applying, after the debt has been issued, 

a new higher coupon that is a convex function of the incremental volatility. b is the 

punishment paramter. Base case parameters are A* = 100, r = 3%,  = 5%, T = 10,  = 20%, 

 = 34%, cl = 5.8%, cm = 7.6%, ch = 10.1%,  = 20%, and P = 50. 

 

Panel A. Market value of equity 

 

 

 

 

 

 



© 8
th
 International Conference On Applied  

Research in Engineering and Management Sciences  

Kuala Lumpur, Malaysia – August 12-17
th
, 2016     ISBN Number – 9780989515061 

 

Smart Grid: The Future of Power Transmission 

 
 

Dr R Dhaya, 
Professor/CSE, 
Velammal Engg. 

College, Chennai, 
Tamilnadu, India 

 

Preethi 
Pattabiraman,  

PG Scholar/CSE 
Dept., Velammal 
Engg. College, 

Chennai, Tamilnadu, 
India 

Shaik Shahrukh  
UG Scholar/CSE 
Dept., Velammal 
Engg. College, 

Chennai, Tamilnadu, 
India 

Chandrasoodan M S 
UG Scholar/CSE 
Dept., Velammal 
Engg. College, 

Chennai, Tamilnadu, 
India 

Dr R Kanthavel 
Prof.& Head/ECE, 

Velammal Engg. College, 
Chennai, Tamilnadu, India 
Dhayavel2005@gmail.com 

 

ABSTRACT 

Internet of things is the future of wireless sensor networks and it virtually lets people to 
control everything from their fingertips. IoT allows people to make their day to day 
activities smart and simple with lesser worries. A multitude of applications are available 
because of IoT and its success in bringing all “things” or “objects” together with the 
application of IPv6 and 6LowPAN. These two technologies have enabled virtually all 
“things” or “objects” to have unique IP address, and thus a unique identifier, thereby 
allowing them to get appropriate commands from the Internet. Smart homes, smart 
health, smart waste management, smart governance, smart transportation are some of 
the domains which can make use (and some are making use) of this “smartness” of IoT 
and its technologies. In this paper “smart grid”, one of the most prominent application 
of IoT is discussed. An architectural model for Indian smart e-metering is also 
proposed. 

Keywords: Internet of things, smart grid, smart e-metering. 

 

INTRODUCTION 

Internet of Things (IoT) aims at 

bringing everything (by everything it 

means everything) together under a single 

umbrella by enabling the communication 

between them via the Internet. This 

“everything” includes people, day-to-day 

objects, location of those objects, time 

information of those objects and the 

conditions in which they are in. Making an 

object smart is done by placing any one 

device like sensors, actuators, 

transceivers, some communication device, 

a tiny microprocessor and a power source.  

 These things have a lot of 

constraints. They should be small, 

efficient, and reliable. And they 

communicate with each other and they are 

proactive. Their behaviour depends 

heavily on where they are used and how 

they are used (context-sensitive 

behaviour). Hence IoT devices are also 

named “constrained energy devices”. 

        These devices are classified as 

either full function devices or reduced 

function devices as per IEEE 802.15.4. 

Their characteristics are listed in the Table 

1. 

These devices are coordinated by 

a “Coordinator node”, an FFD, which acts 

as the router to other networks and stores 

information about the network. It generally 

costs higher than other types of devices 

and has higher memory and power. 

Devices are also classified based 

on the types of sensors embedded in them 

(physical, electrical or environmental). 

Communication is facilitated between 

them by Zigbee or 6LowPAN. 

LITERATURE SURVEY 

The table 2 given below lists some 

papers that were referred to create this 

paper: 

REFERENCE ARCHITECTURE OF IOT 
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Although there are numerous ways to 

design the IoT network, Fig 1 presents the 

most commonly used protocols and layers 

that are indisputably the most important  

for any IoT network. Fig 2 represents the 

IDA architecture of IoT and Fig 3 

represents the protocols used for 

corresponding layers. (Note that there is 

no single architecture model for IoT.) 

SMART GRID 

Smart Grid is an upgrade of the current 

power grid in such a way everything is 

done automatically and intelligently. By 

“everything” it includes all the basic 

services and other value added services 

of the current power grid. 

Main motivation for smart grid is 

the environmental need to reduce the 

CO2emissions and the cost of energy, 

which has made the user to change his 

power consumption behaviour. Thus the 

demand for power is less predictable. Also 

there is anincrease in the number of 

“prosumers” (consumers who produce 

energy in their homes using renewable 

energy sources) who installedsmart home 

appliances and renewable energy 

resources which allowed them to 

efficiently consume electricity. Thus the 

consumers who previously did not have 

control over their exact consumption of 

electricity are now empowered to track 

and manage their own consumption. 5% 

cost savings are predicted from 

consumption pattern changes from the 

ability to monitor the consumption habits 

of consumers and 10% cost savings on 

passive energy efficiencies on smart grid 

implementation. 

When the idea of smart grid was 

conceived the National Institute for 

Standards and Technology (NIST) created 

a conceptual model to support the 

planning and organization of the 

interconnection networks expected in the 

smart grid. The framework is given in              

Fig 4. 

Smart grid does not just include 

generation, transmission and other 

consumer related value added services, 

but also in fault identification and 

rectification. Extensive use of sensors at 

the power stations enables the power 

generators to maintain their systems. Also 

it ensures that there is no constant need to 

monitor the systems manually. 

A high level model of a smart 

home is depicted in Fig 5. 

IoT for smart grid is built by 

integrating Internet connectivity to all kinds 

of plants, equipment and devices, and 

bringing them under an intelligent network 

and use data analytics to extract 

meaningful insights from them. 

Intelligence is distributed via infrastructure 

(“Internet of Watts”). Smart grid enables 

electricity operators and grid systems to 

reduce expenditures, manage demands, 

increase renewable capacity, and reduce 

maintenance costs. Fig 6 depicts the 

technological perspective of the smart grid 

application. The technological challenges 

include security, communications, analysis 

and manageability. 

SMART METERING 

Electrical meters and metering 

management are restricted to manual 

reading of measurement of power 

consumption which requires periodic trips 

to each physical location (as in India). This 

paper proposes a set of enhancements 

that can be made to electrical meters to 

make them “smart” using IoT: 

AMR (Automatic Meter Reading): 

adding communication functionality to 

meters to collect power consumption 

automatically. 

AMI (Advanced Metering 

Infrastructure): advanced features like 
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power-quality monitoring and power fault 

reporting. 

Geographic information to track 

meter location. Automatic data upload for 

newly connected meters. Report power 

outage 

PROPOSED SYSTEM FOR THE INDIAN 

ENVIRONMENT 

In India, smart meters which show 

the power consumption for a given bill 

cycle have been installed. This data is 

then collected every bill cycle by a local 

electricity board employee who loads this 

data to a small device and generates the 

bill amount. This can be rectified by 

placing a transceiver which communicates 

the power consumed every bill cycle to the 

central data centre via the concentrator 

and sends the bill amount via an SMS or 

an email to the user. Fig 7 shows a high 

level architecture diagram of the proposed 

system. 

SERVICES PROPOSED: 

Automatic meter reading 

Automatic bill generation 

Communication of alerts/bills via SMS or 

email 

Automatic payment of bills 

CHALLENGES 

Networking environment: nature of links 

used in the environment between smart 

meters 

Traffic flows and network topologies: 

different topologies between meters and 

till concentrator; they are hierarchical. 

QoS and network reliability: 

requirements are low. 

Scalability: made up of millions of 

devices. Should be extremely high. 

Security: very high; hacking a smart 

meter could lead to cutting power in 

thousands of households. 

Longevity: need to last for at least two 

decades without human intervention. 
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Table 1: Types of "devices" as per IEEE 802.15.4 

 

CHARACTERISTIC FFD RFD 

Memory Less Less than FFD 

Topology Any Star 

Action Transmitting data 

from other devices 

Talks in the network;  

no relaying of data 

Cost of  

manufacture 

Moderate Less 

Power 

 consumption 

Inexhaustible power 

source 

Exhaustible; sleeps most 

of the time 

Uptime Always Not always; sleeps to 

reduce power 

consumption 

           
 

 
Publication Topic Authors Work 

International Journal of 

Advanced Research in 

Electrical, Electronics 

and Instrumentation 

Engineering 

Smart Grid 

Technology: 

Application and 

Control 

Mag. Inż. 

Indrajeet 

Prasad,20

14 

‘State of the Art’ Smart Grid, 

its advantages, growth and 

problems. 

CISCO White paper 

Smart Grid 

Transforming the 

Electricity System 

to Meet Future 

Demand and 

Reduce Greenhouse 

Gas Emissions 

Wes 

Frye, 

2008 

A Smart Grid can reduce the 

amount of electricity 

consumed by homes and 

buildings, and accelerate the 

adoption of distributed, 

renewable energy sources. 

EEI-AEIC-UTC White 

Paper 

Smart Meters and 

Smart Meter 

Systems: A 

Metering Industry 

Perspective 

Ellery E. 

Queen, 

2011 

An overview of the Smart 

Meter and Smart Meter 

Systems; how they are 

planned, standardised, 

certified, deployed, operated 

and maintained. 

Intel White Paper 

 

 A Digital Energy 

Network: The 

Internet of Things 

& the Smart Grid 

. Donitzk  

Roos,  

Sauty, 

2012 

Based on the environment 

and the industry standards 

how a newly intelligent, 

interconnected and 

interoperable smart grid can 

be designed and 

implemented. 

IEEE Transactions on 

Industrial Informatics 

Smart Grid 

Technologies: 

Communication 

Technologies and 

Standards 

Vehbi C. 

Gungor, 

et al, 

2011 

Technologies, potential 

advantages and research 

challenges of Smart Grid 

Journal of Computer 

and Communications 

Role of Internet of 

Things in the Smart 

Grid 

Technology 

A. R. Al-

Ali, 

RaafatAb

urukba,20

15 

A conceptual model of Smart 

Grid using IoT 
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Figure 1: Protocols and general architecture of IoT 

 
Figure 2: IoT architecture 

 

 
Figure 3: Technologies for each layer 

 

 



  

2016                        Dr. R. Dhaya, Preethi Pattabiraman, Shaik Shahrukh, Chandrasoodan M.S., Dr.R.Kanthavel                115 

 
Figure 4: NIST Smart Grid framework 

 

 
Figure 5: High level Smart Grid architecture 

 
 

 
Figure 6: Technologies in Smart Grid 
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Figure 7: Smart Metering architecture 
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ABSTRACT 

In an era of competition and innovation not only the new but also the age old firms are 
gearing up to create and sustain their own brands in the market. Most of them are being 
positioned by the strategy of Point-of-difference. The differentiation or uniqueness 
found at different levels by different brands. In this process some brands are success in 
creating their own fandom of customer communities. Two of such brands that have 
surged to creating a sensation in the fields of pharmacy and FMCG are ‘Divya’ and 
‘Patanjali’. This brand has a unique blend of healthcare, swadesi (made in India) 
concept and Charismatic effect of word-of-mouth (One-to-Many). This paper is an 
attempt to conceptually present how the brand Patanjali taking the form of cult brand, 
through explaining the process of customer creation, to the present growth of market 
share, for its Divya Pharmacy and Patanjali FMCG products, in three consecutive 
stages. By observing the history of the positioning process of this brand it can be said 
that customers for Patanjali brand is created by the creation of followers to the yoga, a 
durable service. This study helps every stakeholder of the marketing field to understand 
how impact of change in lifestyle and the emotion of patriotism (swadesi) can bring 
changes in the pattern of consumption and choices. 

Key Words: Cult brand, patriotism, yoga, customers, ayurveda 

INTRODUCTION 

Creation of a brand may take place 

overnight but positioning and turning it as 

cult brand requires smart work 

accompanied by years of hard work. If a 

brand sustains or is expected to sustain 

for longer periods, there must have been 

multiple strategies drafted and executed 

over a period of time. The same happened 

in the case of the brand “Patanjali”, which 

has in its own opened a mega store for its 

products. From its humble beginnings in 

2006 as a pharmacy store, the company 

has grown into a juggernaut clocking a 

turnover of Rs. 20 bn in FY15 alone. It has 

a network of nearly 10,000 stores, having 

a wide array of products and caters to 

nearly all FMCG segments. In FY16, it is 

targeting Rs. 50bn in sales, which will 

make its top line larger than some of the 

old guards like Colgate, Emami and 

Jyothy Labs. Given the aggression and 

rapid-fire pace of its all-around strides, 

many of its well-known peers already 

seem overwhelmed with this “swadesi” 

movement, which doesn‟t look like 

receding anytime soon (Subhkirti Sinha, 

2016). 

 By discussing with different 

segments of consumers of Patanjali 

products, it has assumed that most of 

them are hard core users of Patanjali 

products. Other section of consumers 

comprise of those who use the products of 

Patanjali only as substitute or 

complementary to the satisfaction of their 

need. While discussing, it is observed that 

most of the customers would like to 

identify themselves either as members 

who use swadesi (made-in-India) products 

or members who follow traditional/natural 

medication and lifestyle. Here rises the 

concept of cult branding (Ragas & Bueno, 

2011), which is as a theoretical study new 

in Indian market. “Consumers prefer to be 

part of a group that differentiates 
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themselves from other groups”, this being 

one of the seven golden rules of cult 

branding as suggested by Matthew 

Ragas. There was a time when a few 

members along with Baba Ramdev (one 

of the founder member of Divya Yog 

Mandir (trust)) worked hard in treating the 

ailing of people. This was done by 

distributing ayurvedic medicine free of 

cost or at a very minimal price. Baba 

Ramdev discusses this in some of his 

programs which are telecasted.  It clearly 

indicates the incessant efforts and 

innovative strategies used by Baba Ram 

Dev, along with his associates to lift a 

door-to-door brand into a mega store. This 

paper discusses how a unique blend of 

traditional yoga and ayurveda along with 

the concept of swadesi products has by 

use of media especially telecasting yoga 

shibhir (camps) on television created a 

perception about the Patanjali brand there 

by creating its own sect of customers in 

the process of evolving itself into a cult 

brand.  

Definitions to brand and cult brand 

from previous study:  

A brand is a name, term, sign, 

symbol, design, or any other feature or 

combination of features identifying a 

seller‟s good or service from those of 

competitors (Alexander, 1960). “Brand 

recognition” occurs when the brand and its 

qualities are generally known by the 

customers or consumers (Simeon, 2006). 

Core values also form the base of the 

“personality” of the brand, meaning the 

brand‟s emotional characteristics (Aaker, 

1997). The branding strategies vary 

across three sectors. Single corporate 

brand strategy is predominantly used for 

durables and credence services. On the 

other hand, in case of FMCG and 

experience services, individual brand type 

endorsed by the corporate brand type is 

the most frequently used branding 

strategy (Jit Singh Mann & Kaur, 2013). 

 Building cult Brands is a 

widespread strategy. This concept is 

relatively new and is gaining importance in 

the Indian market.   A cult in general 

notion is a sect or group or a faction. They 

attract die-hard customers who will be 

devoted to the brand. Brand cult is defined 

as a phenomenon where customers 

display an unusually strong emotional 

involvement with a particular brand; thus 

lending the brand an exceptionally high 

degree of customer loyalty, along with an 

amplified sense owning the brand 

(Balasubramaniam & Rajakumar, 2013). 

The definition of cult brand as 

present on Investopedia (Cult Brand 

Definition) webpage is, “A product or 

service that has an energetic and loyal 

customer base. A cult brand, unlike 

others, has customers who can be 

described as near-fanatical, true believers 

in the brand and may feel a sense of 

ownership or vested interest in the brand's 

popularity and success. Cult brands have 

achieved a unique connection with 

customers, and are able to create a 

consumer culture that people want to be a 

part of. Cult brands are different from fads. 

A fad is a short-lived "craze" where a 

particular product suddenly gains a lot of 

attention among a large population, 

marked by a temporary and excessive 

enthusiasm and then just as quickly fizzles 

out of style. Where fads are unsustainable 

and last only a short period of time, cult 

brands typically begin small and gradually 

build a steady following”.  

Fine (1979) used the term 

“idiocultures” to refer to groups bound by a 

common consumption activity like Little 

League baseball. W. Belk & Gülnur 

Tumbat (2005) in one of their studies said, 

“We introduce the notion of a “brand cult” 

to better understand the extreme brand-

focused devotion. By introducing a 

religious motif, we believe we capture an 

important aspect of extreme brand 
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devotion that is missing from other 

accounts. Furthermore, we explore the 

role of Apple in nourishing the corporate 

mythology and innovation that sustains 

this cult of loyal followers. We believe that 

the cult motif and the perspective or 

corporate mythology adds a rich 

perspective on these phenomena, not only 

for Macintosh computers but for other 

brand cults as well.” In our research we 

started with how the perception of need to 

purchase and use the brand Patanjali is 

created and then tried to present reasons 

for why it can be called as cult brand by 

applying the seven golden rules of cult 

branding (Ragas & Bueno, 2011). 

METHODOLOGY 

Research Approach: Descriptive 

Research  

Sampling Technique: Convenient 

sampling  

Methods of the Data Collection:  

 Primary Data: Interviews 

conducted with unstructured 

questionnaire and Group 

discussions 

  Secondary data: collected from 

different reliable websites. 

INTERPRETATION AND DISCUSSION 

Stage of Customer creation (1995-2002) 

In early days of Patanjali 

Yogpeeth, Divya Yog Mandir (Trust), 

members like Baba Ramdev and Acharya 

Balakrishna along with some others used 

to conduct yoga camps at different places.  

One finds the yoga methods taught by 

Baba Ramdev very simple for any lay 

person to pick up and follow. It is the 

simplicity in the technique that is making 

Pranayam (Breathing exercise) a part of 

life to common man. Pranayam is found in 

Text Books since ages but, no one from 

the common mass in India had access to 

it as the techniques for practicing them 

were very complex. There were also some 

words of caution attached to such 

instructions, as "any deviation from the 

practicing techniques would cause 

immense harm to a person". Baba 

Ramdev has indeed done justice to the 

public in breaking this concept of fear in 

common mass about the harm caused by 

Pranayam. 

He has devised very simple 

techniques for practicing the Pranayam 

which are very easily picked up by any 

common man just by watching the T.V. 

Baba Ramdev has also assured the 

common mass that Pranayam can never 

cause harm to any person attempting to 

practice it. Divya Yog Mandir (Trust), 

started “Brahamkalp Chikitsalaya” at 

Kripalu Bagh Ashram, Kankhal in 1995 

where patients suffering from various 

diseases were cured using Ayurvedic 

medicines and practices of Yoga. Need 

was felt to provide quality Ayurvedic 

medicines to the patients to seek optimum 

results as results of Ayurvedic treatment 

are directly proportional to the quality of 

prepared medicines. Hence a small scale 

manufacturing unit of Ayurvedic medicines 

was established in the campus of Kripalu 

Bagh Ashram, Kankhal. This was the 

beginning of Divya Aushadhi Nirmanshala 

(Divya Pharmacy) (www.divyayoga.com). 

The cues of health consciousness, 

growing rationalization, increasing cost of 

Medicare and patriotism in the minds of 

people made them pay attention to the 

stimuli of this unique blend yoga.  

Stage of Promotion and integration of 

IT (2002-2011) 

Year 2002, marked the integration 

of information technology with this 

program. Telecasted on Sanskar 

television channel in 2002 and then on 

Aastha channel, Ramdev's yoga classes 

turned him into a sensation overnight. A 

revolution took place, a yogic revolution 
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through a television channel, ASTHA, 

which is said to be viewed by 15 crores 

(15,00,00,000) in India. In 2004, the 

ASTHA channel telecasted the yoga twice 

a day many respondents said “I too am a 

regular viewer”. Aastha channel‟s TRP 

rating for Ramdev‟s program (that begins 

early morning on weekdays) is 9.1, which 

makes the guru, who is in his early 40s, 

the most widely-watched figure on 

television (Sanjukta Sharma, 2007). In 

every session of camp they collected the 

experiences of the public about their 

recovery in health issues as process of 

feedback and these are telecasted on TV. 

By the year 2007-2008 Patanjali yoga 

training committees have been formed 

and are working with complete dedication 

and devotion. This marked the emergence 

of thousands of yoga teachers who were 

trained by Baba Ramdev. They became 

distributaries channels of the Yoga River. 

This grew to lakhs and crores of people 

following Baba Ramdev‟s simple 

technique yoga called Pranayam. Every 

time it tried proving that yoga is not a 

religious activity but a science of health 

and the usage of inspirational patriotic 

quotes secular in nature removed the 

barriers of religion to a large extent. Along 

with teaching yoga Baba Ramdev 

propagated the concept of “Swadesi 

goods”. He explained very effectively the 

concepts of brain drain and impact of 

using foreign brands on Indian treasury in 

very simple terms that even children can 

understand.   

Divya Pharmacy has had the 

exalted vision to bring Ayurveda to society 

in a contemporary form. It unraveled the 

mystery behind this haloed and revered, 

Indian system of medicine by exploring 

and selecting indigenous herbs, ancient 

Ayurvedic literatures and subjecting the 

formulations to modern pharmacological, 

toxicological safety tests and clinical trials 

to create new drugs and therapies. Divya 

Pharmacy tries that medicines should 

possibly be available to common man at 

the minimum cost price. In the year 2002-

03, modernization of the pharmacy was 

done. A new expanded unit of the 

pharmacy has been established well 

equipped with machines based on modern 

techniques. 

Simultaneously they were 

explaining about Divya 

pharmacy/medicines in the camps and the 

process of manufacturing medicines in 

pharmacy were telecasted on TV screens. 

Some of the books too published by them 

contain the comparative price analysis of 

different brands of ayurvedic medicines. 

All these made Baba‟s yoga followers start 

using medicines manufactured by Divya 

Pharmacy. Most of them found positive 

results too. In this process many of the 

followers of yoga become customers of 

Divya pharmacy. In this context "The Baba 

has a poignant relationship with his 

customers. All his followers are 

passionate about him and follow him 

fanatically, spreading his message. It's a 

classic case of cult branding”, says 

Mrinalini Pandey (2009), who teaches 

management at the Indian School of 

Mines University, Dhanbad, and has 

written up the success story of Ramdev as 

a case study15. Besides commoners, 

senior politicians, administrators, senior 

judges, media and management 

professionals have learned yoga directly 

from Swami Ramdevji Maharaj. Many 

states have made yoga education 

compulsory in schools. Defence 

personnel, police officers, and other 

officials from related fields have learnt 

Pranayam and are making efforts to 

introduce it in their system 

(www.divyayoga.com).  

Stage of Market Expansion (2012-

Present)  
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The next stage is the stage of 

revolution in marketing of FMCG with 

Product mix(400) of four verticals, namely, 

beverages and health drinks, home care, 

natural cosmetics and healthcare products 

and natural food products. The company 

in recent times has launched a health 

drink product as well as various products 

under the brand name Soundrya, which it 

hopes to position as a premium cosmetics 

brand (Bureau, 2016). Along with hard 

core followers of pranayam (breathing 

exercise) yoga, many joined in to the 

stream of Patanjali FMCG consumers. 

Some of the strong reasons  which we 

found while discussing with the 

consumers of Patanjali products are 

reliability on the words of Baba Ramdev, 

positive results from the usage of 

products, strong effect of word-of-mouth 

promotions, fairness of pricing in most of 

the products, continuous expansion of 

product mix width, and availability of 

products on online. Some quoted that 

presence of Patanjali brand on news and 

Baba Ramdev‟s voice against corruption, 

the food processing news or the news of 

tie ups with. All these together have 

contributed to the growth of the Patanjali 

brand to the level of mega mart.  

Most of the consumers found 

themselves a part of a group that 

differentiates them from others. When 

they say they are using the product of a 

brand which has the characteristics of a 

swadesi brand (quoting a customer, “I‟m 

trying to reduce the usage of foreign 

brand”) and products with no 

preservatives or less preservatives they 

swell with pride. One of such brands is 

Patanjali. This brand can be called „daring 

and determinant‟ for expanding its market 

share in FMCG and pharmacy products at 

a faster rate in the existing, highly 

competitive, and challenging environment. 

An article from Business line says “While 

companies were busy combating the rural 

market distress and strategizing to make 

their product mix richer, a fresh challenge 

from the unlisted Patanjali Ayurved also 

surfaced. Patanjali rode on the 

„natural/ayurvedic‟ platform to capture 

market share” when presenting how the 

distress in rural areas has hurt producers 

of fast moving consumer goods (Parvatha 

Vardhini C, 2016). Some of the challenges 

that have threatening impact on the 

Patanjali are existence of many competing 

brands with organic products and products 

with ayurvedic nature, management of 

supply chain, complexity of government 

rules and regulations, competitors who are 

capable of investing more on marketing 

promotions. Apart from all these highly 

sensitive consumer behavior is the 

greatest challenge. Overcoming obstacles 

and creating its own positive brand image 

is impressive. Earlier the spreading of 

yoga inspired crores of followers and 

changed their lifestyles ranging from 

practice of yoga to prohibition of alcohol. 

As part of this, usage of Patanjali products 

became part of their lifestyles. The word-

of-mouth started showing its power 

smartly. Customers themselves became 

brand evangelists. Customers always had 

freedom of choice of shifting to other 

brands however most of them showed the 

symptoms of belongingness to a brand 

community. The above said reflects the 

presence of golden rules of cult branding. 

Consumers prefer being a group that‟s 

different; Cult brand inventors show daring 

and determination, cult brand here is 

successful in creating a lifestyle, making 

the customers brand evangelists. They 

have evolved into creating customer 

communities, inclusiveness, sharing and 

been collaborative as said by Matthew 

Ragas.  

CONCLUSION 

Strategically, utilization of 

information technology, promotion of 

indigenous  yoga concept, voice towards 
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social issues , secular words , thousands 

of trainees, wide spread supply chain, all 

these contributed for the ongoing success 

story of the brand „Patanjali‟. It is observed 

that the ways adopted by Baba Ramdev 

and his associates for building this brand 

are roots of culture, social causes, and 

most important the “call for good health for 

all”. This shows that Cause marketing 

campaigns have been able to tap into this 

consumer and build on a relationship 

birthed from support of a movement 

(Furlow, 2013).   Notwithstanding the 

trajectory that Patanjali Ayurveda Limited 

treads in future, it undoubtedly is an 

exciting development. Its central theme of 

“swadeshi” produce has resonated very 

well with consumers, and more important, 

its quality benchmark is firmly established 

(Sinha, 2016). The trend of consumption 

of Patanjali products triggers it to 

pronounce cult brand. Would this cult 

brand withstand the test of time and 

hopefully sustain its status, or fade away 

in the near future??? 
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Divya pharmacy and Patanjali – Signs of building “Cult Brand” 

Process of Customer Creation & their 
lifestyle 

Process of Induction of brand into Market 

Identification of Need & Customer 
creation 

Integration of IT & Promotion Market Expansion 

Introducing Pranayama-Yog to Mass 

 

Brahamkalp Chikitsalaya (Hospital) 

 

Divya Aushadhi Nirmanshala 

 

Small Scale Manufacturing 

Organized Yoga Camps(Including in 

foreign Countries) 

 

Intensive Propagation of “Swadesi 

Goods” 

 

Secular Form of speeches 

 

Explaining Economic Impact of using 

foreign products to masses 

  

Yoga on e-media(TV) 

 

Yoga teachers training(Creation of 

Human Resource) 

 

Modernization of Divya Pharmacy 

 

Introduction of yoga into government 

System 

 

Initiation of FMCG 

  

Collection and telecasting Feedback 

from the mass 

 

Addressing Social/political Issues  

 

Strong belief on words of Baba Ramdev  

 

Improving Supply Chain Management 

 Expansion of Patanjali yoga 

kendras 

 Tie-ups with Hyper Markets 

 plans for mega market 

 On-line 

 

Continues with Yoga Camps & Classes 

 

Expansion of FMCG 

 

Advertising 

 

Stage-I (1995-2002) Stage – II (2002-2011) Stage – III (2012 – Present) 

Table 1 – Stages of building Divya pharmacy & Patanjali Brands 

 

Figure 1 – Process of consumer perception creation on Divya Pharmacy & Patanjali Brand 
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ABSTRACT 

In today’s business scenario, more emphasis laid on accelerating SME community in 
terms of entrepreneurial capability and technical skills. Most large scale enterprises 
worldwide have already adopted ERP system and smaller enterprises are in the 
roadmap. As ERP solution emphasized on functional integration, Operational cost 
reduction and increased competitiveness, SMEs are focusing on ERP system, in spite 
of the project complexity and larger IT investment risks. But, as SMEs are operating 
business under financial constraints, resource constraints, lack of functional expertise 
and information system management, researchers focussed on risk management of 
ERP project for effective process carryover and successful operation. ERP project risks 
are found higher for SMEs, as the cost overruns may hold financial strain on the firms 
and substantially impact firm’s performance during implementation. As risk 
management happened to be an essential part of today’s ERP project and in order to 
support SMEs in their ERP implementation project, this research paper contributes on 
identifying risk factors and construction of a model framework for prioritizing risk 
factors associated in ERP implementation project for typical mid-size manufacturing 
companies. Since risk pattern differ on each phase of the ERP project, risk factors 
identified were classified into 3 phases: Selection, Implementation and Maintenance, 
based on relevance. Questionnaire was prepared and circulated among core 
engineering manufacturing SMEs. A model was constructed for each phase, to prioritize 
risk factors using Structural Equation Modelling (SEM), a prominent technique used to 
determine weight of risk factors. The result reveals some significant risk factors 
deserve more attention during each phase of project. The most critical phase of ERP 
project could be evaluated by summing up all significant risk factors value of each 
phase for corrective action. The model implication highly supports SMEs investing in 
ERP system to eliminate, or to reduce probability of the impact of certain risk factors 
and to lead the operations effectively and efficiently in the ERP implementation 
roadmap, which can find way to improve the SME entrepreneurial community economy. 

Keywords: Enterprise Resource Planning (ERP), Prioritization, Risk Factors, Small & 
Medium size Enterprises (SMEs), Structural Equation Modelling (SEM). 

INTRODUCTION  

To be more competitive and 

responsive to external business 

environment, SMEs have shown the drift 

in technology adoption with ERP. As, it is 

a onetime investment project, SMEs 

should understand the risk pattern 

associated with implementation process. It 

is justified by many experts that 

implementation failure happens either 

during or after implementation. As, SMEs 

operation is highly sensitive to financial 

and resource constraints, this paper has 

projected risk prioritization framework to 

help SMEs minimize risk in ERP 

implementation project.  

ERP software is designed to model 

and automate many of the basic 

processes of a company, from finance to 

shop floor, with the goal of integrating 

information across the company. An 

efficient ERP system will increase the 

productivity of the human resources, 

shorten development and change cycles, 

streamline the production process, enable 

the better management of projects by 

mailto:psridevi@nitt.edu
mailto:arasu@nitt.edu
mailto:lavanya@nitt.edu
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providing quality information, improving 

customer satisfaction by resolving 

problems quickly and so on. (Leon 2008).  

The findings of Aberdeen’s 2008 

survey interpreted that the average mid-

size company used 10.7 out of 24 generic 

ERP modules and approximately 72% of 

the functionality are available in those 

modules, for a weighted average use of 

32.1% of ERP functionality. Survey found 

ERP utilization growing for all company 

sizes. Among mid-size enterprises, 

average ERP usage has increased to 11.1 

modules and 73% of available 

functionality, equivalent to a weighted 

average use of 33.9 % (Jutras and Barnett 

2008).  

Hence, this research paper 

contributes on identifying risk factors and 

construction of a model framework for 

prioritizing risk factors associated in ERP 

implementation for typical mid-size SMEs. 

Since risk pattern differ on each phase of 

the ERP project, risk factors identified 

were classified into 3 phases: Selection, 

Implementation and Maintenance, based 

on relevance. A model was constructed for 

each phase, to prioritize risk factors using 

structural equation modelling (SEM), a 

prominent technique used to determine 

the weight of risk factors. The result 

reveals some significant risk factors 

deserve more attention during each phase 

of project. 

ERP RISK MANAGEMENT 

FRAMEWORK 

A simple definition of 'risk' is a 

problem that has not happened but which 

could cause some loss or threaten the 

success of the project (Weigers 1998). 

Aloini et al. 2007, identified top 10 risk 

factors for an ERP project as Inadequate 

ERP selection, Ineffective strategic 

thinking and planning strategic, Ineffective 

project management techniques, Bad 

managerial conduction, Inadequate 

change management, Inadequate training 

and instruction, Poor project team skills, 

Inadequate BPR, Low top management 

involvement and Low key user 

involvement. 

Risk assessment & management is 

considered vital for ERP projects. 

Evaluation of risk is done at the initial 

stage of project for risk identification & 

assessment. “Selection phase is 

considered most critical for ERP project 

success, as most of the risk happen to 

originate from this phase. Implementation 

risk are concerned with change 

management in an organisation 

maintenance and development phase risk 

is a concern of controlling and ensuring 

consistence usage for better benefit 

realisation by the system” (Ojala et 

al.2006). 

Aloini et al. (2007) determined 

system selection, system implementation, 

system/IT risk management, general IT/ 

system project as major key factors of 

ERP projects. Several research studies 

have investigated the ERP risks and have 

attempted to classify them in various 

ways. Pobanzaou et al. (2008) identified 

six main dimensions of risks in ERP 

implementation namely, organizational; 

business-related; technological; 

entrepreneurial; contractual; and financial 

risks. ERP risk factors were categorized 

into ERP selection, Implementation and 

Maintenance phase for critical evaluation 

and assessment of risks (Ojala et al. 2006; 

Iskanius 2008). 

The purpose of this study is to 

explore how SMEs can improve ERP 

implementation. The research objective is 

on risk assessment in identification and 

prioritization of risk factors for minimizing 

risk pattern in their ERP implementation 

by a model framework and to assess the 

overall risk pattern of an ERP project. 
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Researchers made an extensive literature 

review and identified risk factors related to 

the field of study on three dimensions of 

ERP implementation life cycle: Selection 

phase, Implementation phase and 

Maintenance phase as shown in Table.1. 

This dimensional focus may deliver clear 

visibility for SMEs in managing risks 

effectively and in minimizing risk of ERP 

project by drafting better risk management 

plan for different phases of its project life 

cycle. Selection phase: The most critical 

phase in ERP project refers to strategic 

planning and identification of right 

package that best suits the industrial 

need. Implementation phase: Includes 

activities from software deployment or 

installation to parameterization, 

integration, testing and stabilization. 

Maintenance phase: Includes activities like 

upgradation, performance measure and 

evolution maintenance.  

A SEM model consists of two folds 

– one is the lower order measurement 

model and another one is the higher order 

structural model. In the lower order model, 

the data obtained through the survey for 

the sub-criteria are given as the input. The 

latent score arrived through the lower 

order model are used as input to the 

higher order model. This latent score acts 

as an observed variable data for the 

higher order model. 

The macro view of this process 

i.e., all the fifty four sub criteria influencing 

the three dimensions (Selection phase, 

Implementation Phase & Maintenance 

phase) with LISREL Notations is done. 

The higher order of SEM model (Figure 1) 

denotes the relationship between three 

dimensions and Overall risk pattern. We 

can write a series of equations/statements 

that summarizes its configuration. Linear 

Structural Relations (LISREL) model 

provides an integrated approach to data 

analysis and theory construction. 

ANALYSIS AND RESULTS 

As objective of the research is to 

prioritize the risk for all the three phases 

and to determine the overall risk pattern, 

questionnaire was framed with risk factors 

identified through literature review for all 

three dimensions and the evaluation of 

each identified risk probability is rated in a 

scale of 1 to 5. Scale point 1 means, a 

particular risk variable has no impact and 

5 means, has extreme impact on the 

implementation process. Since research 

focus is on SMEs, sample size of 50 Small 

and Medium scale Enterprises in 

manufacturing sector were surveyed for 

collecting data. Most of the SMEs chosen 

for the study are all job work industries for 

a boiler manufacturing industry. LISEREL 

and MATLAB are two tools used for the 

analysis. Using LISEREL, with imported 

sample data, weight scores of all the risk 

variables were derived and the 

corresponding relative weights calculated 

for prioritization (as shown in Table 2). 

For ease of interpretation from 

analysis tables, the variables of Selection, 

Implementation and Maintenance phases 

are denoted as S, I, and M. 

It was observed from the model 

analysis that the variable Adhere to 

standard specifications with software (S9) 

shows its highest impact on risk, then 

followed by High no. of modules (S11), 

Ineffective strategic thinking & planning 

(S13),lack of top management support 

(S5), Complex architecture (S10) and so 

as per the prioritization in table 2. 

The variable system integration 

(I21) has high impact on risk pattern, then 

followed by fit between ERP and business 

process (115), Redesign business process 

(I11), Deriving possible benefits (I5), 

system testing (I17) and others as shown 

in table 3. 

Prioritization observed in 

maintenance phase as per its highest 
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impact are, Problem recognition (M11), 

Insufficient training & education (M5), Lack 

of User involvement (M6), Performance 

shortfalls (M8), Lack of Vendors support 

(M3), System's flexibility to business 

changes(M4) and forth as indicated in the 

table 4. In other part of the analysis, effort 

was taken to identify riskiest phase using 

MATLAB (Figure 2) and the overall risk 

pattern of ERP project. The following state 

the descriptions of the work. 

The framework reveals the highest 

risk pattern in implementation phase 

(0.95) followed by maintenance (0.89) and 

selection phase (0.85). Now, considering 

risk factor scores of each phase, overall 

risk in ERP implementation was assessed.  

CONCLUSION 

ERP project risk differs on different 

phases of the project. Our observation 

through the study is that SMEs should 

assess risk pattern on all stages of the 

project to overcome any pitfalls in 

implementation. This paper examines the 

pertinent risk issues associated with ERP 

project exclusively for SME segment. As 

success is determined by risk 

minimization, the research work laid 

emphasis on identifying, assessing and 

prioritizing risk factors associated in each 

stage of project life cycle for better project 

planning. So, this paper can help SMEs in 

deciding what risks should be laid 

emphasis and how to setup a monitoring 

plan for risks that should have regular 

management attention. Also, by 

organizing risk factors based on their 

impact level within the context of the 

stages of an ERP project, management 

can schedule their plan and assign 

responsibilities for managing risk having 

greater impact on ERP project. The model 

postulates that the analysis and realization 

of risk factors will result in successful ERP 

implementation.  
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Table 1: ERP Implementation Project Risk variables 

 

SELECTION PHASE (select)             IMPLEMENTATION PHASE (Implement) 

S1 Package selection (E.W.T.Nagai et 

al.2008) 

11 Change management (Ojala,M et al.2006) 

S2 Choosing poor project team/ manager 

(Ojala,M et al.2006) 

12 Unrealistic schedule &budget (Sumner,M.2000) 

S3 Choosing wrong vendor 

(P.Iskanius.2008) 

13 Project team & manager competence (Ojala,M et 

al.2006) 

S4 Choosing too rigid system(Ojala,M et 

al.2006) 

14 Project effect on operational activities (Ojala,M et 

al.2006) 

S5 Lack of top management 

support(Ojala,M et al.2006) 

15 Deriving possible benefits (Ojala,M et al.206) 

S6 Ineffective technology planning-

h/w&s/w (G.Chen et al.2009) 

16 Disciplined usage of new procedures (Ojala,M et 

al.2006) 

S7 Contract obligations (Ojala,M et 

al.2006) 

17 Required time & resources (Ojala,M et al.2006) 

S8 Insufficient internal expertise project 

size (Sumner,M.2000) 

18 Cash- flow (Love,P.E.D.et al.2004)difficulties 

S9 Adhere to standard specifications with 

software (Sumner,M.2000) 

19 Developing wrong user interface (A.R.Singla et 

al.2005) 

S10 Complex architecture (P.Iskanius.2008) 110 Continuous stream of implementation changes 

(A.R.Singla et al.2005)  

S11 High no. Of modules (P.Iskanius.2008) I11 Redesign business process (A.R.Singla et al.2005) 

S12 Poor consulting (Love,P.E.D.et 

al.2004)services 

I12 Interdepartmental communication (E.W.T.Nagai et 

al.2008) 

S13 Ineffective strategic thinking & 

planning (Davide Aloini et al.2007) 

I13 Project management (E.W.T.Nagai et al.2008) 

S14 License cost I14 Data integration(Ojala,M et al.2006) & Transfer 

S15 Minimal customization 

(P.Iskanius.2008) 

I15 Fit between ERP & Business process (E.W.T.Nagai 

et al.2008) 

S16 Implementation cost & Time 

(E.W.T.Nagai et al.2008) 

I16 Interruption of day-day activities by ERP project 

MAINTENANCE PHASE (main) I17 System testing (E.W.T.Nagai et al.2008) 
M1 Usage of New system(Ojala,M et 

al.2006) 

I18 Improper installation method (E.W.T.Nagai et 

al.2008) 

M2 Bridging old system to new 

system(Sumner,M.2000) 

I19 Increase in implementation cost than initial 

estimation/cost more than predicted(A.R.Singla et 

al.2005) 

M3 Lack of Vendors 

support(P.Iskanius.2008) 

I20 Vendor not committed enough to system 

implementation (P.Iskanius.2008) 

M4 System's flexibility to business changes 

(Ojala,M et al.2006) 

I21 Vendor customer relationship (E.W.T.Nagai et 

al.2008) 

M5 Insufficient training & education 

(E.W.T.Nagai et al.2008) 

I22 System integration (E.W.T.Nagai et al.2008) 

M6 Lack of User involvement (E.W.T.Nagai 

et al.2008) 

I23 Ineffective communication between users 

(Sumner,M.2000) 

M7 License fee payment/Upgradation cost I24 Process management (E.W.T.Nagai et al.2008) 

M8 Performance shortfalls (E.W.T.Nagai et 

al.2008) 

I25 Legacy system management (P.Iskanius.2008) 

M9 IT system maintainability I26 Lack of technology infrastructure (Sumner,M.2000) 

M10 Conflict between user department 

(Sumner,M.2000) 

I27 Application complexity (Sumner,M.2000) 

M11 Problem recognition     (Sumner,M.2000)   
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Table 2: Selection Phase Risk Prioritization 

 

 

 

Table 3: Implementation Phase Risk Prioritization 

Risk 

variables 

(Select) 
Weights Relative weights 

Prioritization 

of 

Risk variables 

S1 0.41 0.0438 15 

S2 0.49 0.0523 9 

S3 0.49 0.0523 9 

S4 0.47 0.0502 13 

S5 0.69 0.0737 3 

S6 0.57 0.0608 8 

S7 0.47 0.0502 13 

S8 0.58 0.0619 7 

S9 0.93 0.0993 1 

S10 0.68 0.0726 5 

S11 0.91 0.0972 2 

S12 0.65 0.0694 6 

S13 0.69 0.0737 3 

S14 0.37 0.0395 16 

S15 0.48 0.0512 11 

S16 0.48 0.0512 11 

Sum 9.38   

Risk 

variables 

(Implement) 
Weights Relative weights 

Prioritization 

of 

Risk variables 

I1 0.48 0.0321 19 

I2 0.29 0.0194 24 

I3 0.56 0.0375 15 

I4 0.62 0.0415 12 

I5 0.75 0.0503 4 

I6 0.16 0.0107 26 

I7 0.69 0.0462 8 

I8 0.53 0.0355 17 

I9 0.35 0.0234 23 

I10 0.56 0.0375 15 

I11 0.78 0.0523 3 

I12 0.46 0.0308 20 

I13 0.59 0.0395 14 

I14 0.67 0.0449 9 

I15 0.82 0.0549 2 

I16 0.64 0.0429 10 
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Table 4: Maintenance Phase Risk Prioritization 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Risk Factor Framework (Higher Order) 

                  Error variance                                          Risk Factor 

 

 

                                                                                  0.95 

 

 

                                                                            

I17 0.73 0.0489 5 

I18 0.40 0.0268 22 

I19 0.11 0.0007 27 

I20 0.22 0.0147 25 

I21 0.72 0.0482 6 

I22 0.87 0.0583 1 

I23 0.42 0.0281 21 

I24 0.72 0.0482 6 

I25 0.64 0.0429 10 

I26 0.61 0.0409 13 

I27 0.52 0.0348 18 

Sum 14.91   

Risk 

variables 

(Maintain) 

Weights Relative weights Prioritization 

of  Risk 

Variables 

M1 0.44 0.0556 11 

M2 0.61 0.0771 8 

M3 0.77 0.0970 5 

M4 0.77 0.0970 5 

M5 0.86 0.1087 2 

M6 0.84 0.1061 3 

M7 0.71 0.0897 7 

M8 0.82 0.1036 4 

M9 0.59 0.0745 10 

M10 0.60 0.0758 9 

M11 0.90 0.1137 1 

Sum 7.91   

Select 

Implement 

Maintenanc

e 

Overall 

Risk 

0.25 

0.12 

0.2 0.89 

0.85 

0.95 
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ABSTRACT 
Indoor Positioning System (IPS) has played a major part in using navigation inside an 
enclosed or indoor location. Predominant Smartphone as localization subsystems 
currently relies on server-side localization processes, allowing the service provider to 
know the location of a user at all time. Here we propose an algorithm to avoid the other 
sources from accessing personal data from the user hence avoiding data theft. This also 
helps in consuming less energy than traditional systems. A key observation is that these 
incidents typically involve large congregations of individuals, which form durable and 
stable areas with high density. Since the process of discovering, gathering patterns over 
large-scale trajectory databases can be quite lengthy, we further develop a set of well 
thought out techniques to improve the performance. We have evaluated our framework 
using a real prototype developed in Android and Hardtop HBase as well as realistic Wi-Fi 
traces scaling-up to several GBs. We can offer fine-grained localization in approximately 
four orders of magnitude less energy and number of Messages than competitive 
approaches. 
Keywords: IPS, Localization system, Policy based security 

INTRODUCTION 

Wireless positioning system (WPS) 

is based on Wireless Local Area Network 

(WLAN) infrastructure has certain 

advantages, including availability and 

readiness of infrastructure, low 

deployment cost, easy to implement, and 

signal stability. Currently, given that many 

buildings are equipped with WLAN access 

points (shopping malls, universities, office 

buildings, airports, etc.), WLAN based 

positioning system has become practical 

to use these access points (usually in the 

form of wireless routers) to determine user 

location in these indoor environments. In 

other words, the WLAN based positioning 

system utilizes the existing communication 

equipment, thus significantly reduce the 

implementation efforts and costs. Major 

part of the positioning system can be 

implemented in software. Moreover,  

provided that most of the mobile device 

such as cell phones are enabled with 

wireless radio communication network 

interfaces (such as Wi-Fi), protocols which 

to provide location estimation based on 

the received signal strength indication of 

wireless access points are becoming 

more-and-more popular, precise, and 

sophisticated. 

Positioning systems are a core 

technology in mobile computing to provide 

the foundation for context-aware services, 

and there exist many such commercially 

available positioning technologies. For 

outdoor environments, GPS is a widely 

used positioning system that relies on 

signal time-of-flight between orbiting 

satellites and a receiver.  

EXISTING SYSTEM 

The existing system is based on 

GPS, which uses radio signals from 

satellites to offer super fine accuracy often 

less than 1 meter. The localization is 

carried out on the handheld, thus we 
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consider that there are no privacy 

concerns with this approach. However, 

GPS drains considerable energy and also 

is unavailable or significantly degraded 

inside buildings, due to the blockage or 

attenuation of signal strength. 

Consequently, GPS cannot be used for 

indoor localization and is even becoming a 

secondary choice for outdoor urban 

spaces, due to its high energy 

consumption. 

In the existing system, there is no 

option of off-line mode for shops. It will 

use more data packets to be transferred 

for information retrieving. The option to 

add the favorite place is not available 

which makes the user unaware of the 

changes in that particular place. Calling to 

particular place is not possible since the 

option is not available. Time complexity is 

high and system user interface is not 

much interacting able. By tracking, the 

exact place of the particular object only 

can be known. The option to add the 

favorite shops and place is not available 

which makes the user unaware of the 

changes in that particular place. Calling to 

particular shop or place is not possible 

since the option is not available. The 

option to use both online and offline is not 

available. 

PROPOSED SYSTEM 

      Indoor Positioning Systems (IPS) 

has recently received considerable 

attention, mainly because GPS is 

unavailable in indoor spaces and 

consumes considerable energy. On the 

other hand, predominant Smartphone OS 

localization subsystems currently rely on 

server-side localization processes, 

allowing the service provider to know the 

location of a user at all times. To enable 

such indoor applications in an energy-

efficient manner and without expensive 

additional hardware, modern smart 

phones rely on cloud-based Indoor 

Positioning Services (IPS), which provide 

the accurate location (position) of a user 

upon request. There are numerous IPS, 

including Skyhook, Google, Indoors, 

Wifarer, Navizon, IndoorAtlas, ByteLight 

and our open in-house Anyplace system. 

These systems rely on geo location 

databases upon which users can localize. 

 The proposed paper helps in 

knowing the user interest with the consent 

of the user hence allowing him to enhance 

his experience by giving suggestions of 

his favorites recently visited. The option to 

add the favorite‟s place is available which 

makes the user aware of the changes in 

that particular place. We can use both on-

line and off-line mode. Calling to particular 

shop or place is possible since the option 

is available. 

Online Module 

The term online have specific meaning 

regards to computer technology, mobile 

technology and telecommunication and it 

indicates a state of connectivity. In IT 

terms you are 'online' when you are 

connected to the Internet. There are some 

sub modules used in online mode which is 

listed below: 

 Internet Connection 

 Current location 

 Favorite Place 

 Tourist Spot 

 Google map 

Internet Connection 

Internet access connects individual 

computer terminals, computers, mobile 

devices, and computer networks to the 

internet, enabling users to access Internet 

services, such as email and the World 

Wide Web. Internet Service Provider 

(ISPs) offers Internet access through 

various technologies that offer a wide 

range of data signalling rates (speeds). 
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Consumer use of the Internet first became 

popular through dial-up internet access in 

the 1990s. By the first decade of the 21st 

century, many consumers in developed 

nations used faster, broadband Internet 

access technologies. We can access 

through Wi-Fi and mobile data. 

Current location 

By using the internet with our 

optimized data usage, it will invoke the 

Google map and point with the location 

where you are. Current location means 

the place where you are something else is 

at that moment. 

Favorite place 

In this modern years all the people 

will care for having some favorites places 

around the world, So via our application 

we provide a realistic feature of 

implementing this with the place they need 

to add first they have to make the pointer 

(map marker) drag to the position where 

they have to save with the details of name 

of the place, phone no and address and 

then it will be saved on our dedicated 

SQLite database. 

Tourist Spot 

In this list of famous tourist spots 

will be shown in the app, with that the user 

will be selecting the place they need and 

then from online map the data will be 

fetched and the place will be spotted 

along with that the user will be provided 

with the call facility for answering any 

queries they have. 

Google map 

Google Maps is a desktop web 

mapping service developed by Google.  It 

offers satellite imaginary, street maps, 

360° panoramic views of streets  (Street 

View), real-time traffic conditions  (Google 

Traffic), and  route planning for travelling 

by foot, car, bicycle(in  beta), or  public 

transportation. In this application Google 

map will show the current location, Tourist 

place and we can add the favorites place 

through Google marker in Google Map. 

The procedure in online module is 

explained below: 

Step 1: Start the application. 

Step2: When we are clicking our 

application we have to give a mode 

selection. If we click the ― yes― button 

go to the next page or if we click the ―no 

button go to the home page. 

Step3: In the next page select the online 

button. 

Step 4: While clicking online check your 

Wi-Fi/mobile data is on then it moves to 

next page. 

Step 5: If the Wi-Fi/mobile data is not 

switched on then the error message will 

displayed ―Please check the connection  

Step 6: Click the current location button. 

Google map will display the user current 

location place.  

Step 7: Click the favourite place button. It 

will display the user favourite place. 

Step 8: If the user filled the details in the 

list but can‟t fill the contact number then 

the error message will be displayed 

―phone number not available. 

Step 9: Click the Tourist spot button. 

Step 10: Google map will display the 

tourist place. 

Offline Module 

The term offline indicates the 

disconnected state. Offline can also mean 

not being connected to the Internet. When 

you disconnect from your ISP or pull out 

the Ethernet cable from your computer, 

your computer is offline. Some programs, 

such as Web browsers and e-mail 

programs have an option to "Work 

Offline." When a computer or other device 

is not turned on or connected to other 

https://en.wikipedia.org/wiki/Google_Street_View
https://en.wikipedia.org/wiki/Google_Street_View
https://en.wikipedia.org/wiki/Google_Traffic
https://en.wikipedia.org/wiki/Google_Traffic
https://en.wikipedia.org/wiki/Route_planner
https://en.wikipedia.org/wiki/Beta_test
https://en.wikipedia.org/wiki/Public_transportation
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devices, it is said to be "offline". There are 

some sub modules in offline mode which 

is listed below: 

 First Floor  

 Second Floor  

 List of shops  

 User Search  

 Offline map  

First Floor 

In this module list of shops 

available in first floor listed in list view. 

Second Floor 

In this module list of shops 

available in Second floor listed in list view. 

List of Shops 

According to needs of the 

customer/user of this app has an excellent 

facility to display list of shops that are 

separated into categories like dress, food, 

spa, etc. 

User Search 

User will be shown with the details 

of stores that are available at the current 

floor then he/she has to enter the present 

shop name then if locate button is pressed 

the details with navigation map will be 

show to the user. 

Offline Map 

Currently, most maps (not only 

online maps but also mobile maps on 

smart phones) focus on outdoor 

environments, although most of our time, 

we spent indoors. Additionally, new (high 

rise) buildings are constructed and their 

internal structure gets more and more 

complex, thus it is likely that (especially 

foreign) people get lost inside such 

places. In this application indoor map it 

will show the navigation what the user 

given. 

 

The procedure in offline module is 

explained below: 

Step 1: When we are clicking our 

application select the mode. If we click the 

― yes― button go to the next page or if 

click the ―no button go to the home page. 

Step 2: In the next page select the offline 

button  

Step 3: Click the list of the shops button. It 

will display the categories of the overall 

mall shop list.  

Step 4: Click the first floor button. Offline 

map will display the first floor shops 

details.  

Step 5: Click the second floor button. 

Offline map will display the second floor 

shops details.  

Step 6: If the user wrongly filled here place 

and destination place then the error 

message will displayed “Enter Invalid 

stores”. 

CONCLUSION 

In this paper first solution to 

provide policy-based security containers 

implemented completely via software. 

Based on the GPS Method, Navigation 

between online with Google Map & Offline 

will be isolated. The Location 

management also performed through the 

process of user notifications. To create 

Security on the smart phones, a different 

framework has been followed in this 

proposed system. It mainly concentrates 

on the Navigation Purpose between the 

applications running on the smart phones. 

Navigation purpose is willing to support 

Route map, Favorite Place & IPS 

because of the increase in productivity of 

their User Rating & Downloads. One of 

the main characteristics of the dynamic 

switching is from online to offline mode. It 

will provide a solution that could be 

implemented the navigation with Offline & 

Online technologies. It will be more 
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isolated than the existing system and it 

prevents the Security in all other 

applications to isolation. System 

configuration files will be analyzed in the 

proposed system. When an 

unauthenticated action is performed by 

the user means, the security profile will 

not be reachable. The user will handle the 

IPS management details. While 

performing those operations, It‟s more 

useful for user to know about the place in 

IPS & easy to integrate. We have 

successfully Installed both Map in Single 

Application. In future, the improvised 

tracking techniques can be nurtured to 

increase the power reduction capability 

while using IPS. 
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ABSTRACT 

A balanced life is one where we spread our energy and effort - emotional, intellectual, 
imaginative, spiritual and physical – between key areas of importance. The neglect of 
one or more areas, or anchor points, may threaten the vitality of the whole. There is 
constant pressure for employees to stay connected after normal working hours - but 
research indicates that long hours result in less productivity. Cell-phones, emails and 
video conferences make it increasingly more difficult to leave work at the office, but 
working longer hours does not necessarily mean working better — it can even have the 
opposite effect. A workaholic society is taking its toll on individuals - working 
constantly affects a person’s social life, personal relations and most importantly health. 
There is a strong relationship between work-related stress and mental ill-health – 
excessive and persistent stress can trigger and escalate mental illness. Employees are 
now looking for employers who offer a better work-life balance and research indicates 
that employees work harder for those companies that encourage work-life balance; as 
they recognise that balance is important as it allows a person to separate work and 
home, it also helps a person function at their best. Understanding the need for work life 
balance is the key to understanding the employees. Helping them strike the right 
balance between work and life would enable to reach the desired level of job 
satisfaction. This article would help us understand the need for work life balance, citing 
the references from global market and also at the National level. This will also focus on 
some of the key best practices that some companies follow to strike the work and life 
balance among their employees. 

INTRODUCTION 

A balanced life is one where we 

spread our energy and effort - emotional, 

intellectual, imaginative, spiritual and 

physical – between key areas of 

importance. The neglect of one or more 

areas, or anchor points, may threaten the 

vitality of the whole. There is constant 

pressure for employees to stay connected 

after normal working hours - but research 

indicates that long hours result in less 

productivity. Cell-phones, emails and 

video conferences make it increasingly 

more difficult to leave work at the office, 

but working longer hours does not 

necessarily mean working better — it can 

even have the opposite effect. A 

workaholic society is taking its toll on 

individuals - working constantly affects a 

person‘s social life, personal relations and 

most importantly health. There is a strong 

relationship between work-related stress 

and mental ill-health – excessive and 

persistent stress can trigger and escalate 

mental illness. 

Employees are now looking for 

employers who offer a better work-life 

balance and research indicates that 

employees work harder for those 

companies that encourage work-life 

balance; as they recognise that balance is 

important as it allows a person to separate 

work and home, it also helps a person 

function at their best. Understanding the 

need for work life balance is the key to 

understanding the employees. Helping 

them strike the right balance between 

work and life would enable to reach the 

desired level of job satisfaction. This 

article would help us understand the need 

for work life balance, citing the references 

from global market and also at the 
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National level. This will also focus on 

some of the key best practices that some 

companies follow to strike the work and 

life balance among their employees. 

GLOBAL TREND IN WORK LIFE 

BALANCE 

In October, 2014 Forbes published 

an article on the findings of a research 

analysing the significance of work life 

balance, It was a major study of human 

capital trends around the world (Deloitte 

Global Human Capital Trends, 2,500 

organizations in 90 countries). People are 

working too hard (40% of men work more 

than 50 hours per week and 80% would 

like to work fewer hours), they are too 

distracted (mobile device users check 

their phones 150 times per day), and they 

are flooded with too many emails, 

conference calls, meetings, and other 

distractions. Recent research 

shows (Neurologist Larry Rosen) that the 

average office worker can only focus 

for seven minutes at a time before they 

either switch windows or check Facebook. 

And this research also shows that 65% of 

business and HR leaders rate this 

important or urgent challenge, yet fewer 

than 10% of organizations know what to 

do about it. And this problem impacts our 

personal lives, our children, and our 

family. Anxiety is now the top issue facing 

children – driven largely by our ―always 

on‖ lifestyle. 

Satya Nadella, the new CEO 

of Microsoft talks about work in 

his introductory email to employees: 

Finally, I truly believe that each of 

us must find meaning in our work. The 

best work happens when you know that 

it‘s not just work, but something that will 

improve other people‘s lives. This is the 

opportunity that drives each of us at this 

company. 

Interestingly, the UN ―World 

Happiness Report,‖ shows that the 

happiest countries (Denmark, Norway, 

Switzerland, Netherlands, and Sweden) 

are those with some of the best 

reputations for work-life balance. 

Businesses in these countries are quite 

successful – and they have learned to 

build work environments which are 

humanistic and let people think. The 

Deloitte research actually shows that 

some of the most stressful places to work 

are in fast-growing countries like China, 

where work practices are still immature.  

In February 17, 2015 

Workplacetrends.com, a research and 

advisory membership portal servicing 

forward-thinking HR professionals, 

and CareerArc, a global recruitment and 

outplacement firm, today announced the 

results of a new study conducted in U.S.A 

entitled, ―2015 Workplace Flexibility 

Study.‖ Following a national survey of 

1087 professionals, both employed and 

unemployed, in addition to 116 HR 

professionals, 67% of HR professionals 

think that their employees have a 

balanced work-life, yet almost half (45%) 

of employees (35% of job seekers) feel 

that they don‘t have enough time each 

week to do personal activities. One in five 

employees surveyed spent over 20 hours 

working outside of the office on their 

personal time per week – a clear indicator 

of suboptimal work-life balance. 

Technology may be to blame for the 

amount of work performed outside of the 

office: The survey found that the majority 

of workers–65% of employees (67% of job 

seekers) say that their manager expects 

them to be reachable outside of the office, 

9% by email (7% for job seekers at their 

previous job), 23% by phone (27% for job 

seekers) and 33% by email and phone 

(34% for job seekers). From the HR 

perspective, 64% expect their employees 

to be reachable outside of the office on 

http://blogs.hbr.org/2013/05/why-men-work-so-many-hours/
http://blogs.hbr.org/2013/05/why-men-work-so-many-hours/
http://abcnews.go.com/blogs/technology/2013/05/cellphone-users-check-phones-150xday-and-other-internet-fun-facts/
http://www.youtube.com/watch?v=n0OqA0pmAag#t=84
http://www.youtube.com/watch?v=n0OqA0pmAag#t=84
http://www.forbes.com/companies/microsoft
http://www.microsoft.com/en-us/news/press/2014/feb14/02-04mail2.aspx
http://unsdsn.org/wp-content/uploads/2014/02/WorldHappinessReport2013_online.pdf
http://unsdsn.org/wp-content/uploads/2014/02/WorldHappinessReport2013_online.pdf
http://careerarc.com/
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their personal time, 18% by email, 3% by 

phone and 26% by both email and phone. 

 

Taking work home after office 

hours may be the norm, but formal 

workplace flexibility programs–wherein 

employees have the option to periodically 

work from home without coming into the 

office–seem to be benefiting both 

employees and employers. 87% of HR 

leaders believe that workplace flexibility 

programs lead to employee satisfaction, 

while nearly 7 out of 10 HR leaders use 

workplace flexibility programs as a 

recruiting and retention tool. This study 

also exposed other findings such as, 

Companies are investing more in work 

flexibility programs in 2015, Work place 

flexibility is more important to employees 

than employers think, Employees care 

more about compensation yet employers 

think otherwise. 

Miami Herald published an article 

in January 16th, 2016 written by Cindy 

Krischer Goodman. She spoke about the 

emerging trends in global HR with regards 

to work life balance. She stated few 

notable measures reported around the 

world to keep track on the work life 

balance challenges. She said, In 2016, 

look for an increased acceptance of 

flexible schedules and organizations that 

support flexible work options. Businesses 

such Altegra Health in Miami Lakes and 

Citrix in Fort Lauderdale are advertising 

full-time telecommuting jobs in a variety of 

professional positions. Paul D‘Arcy, senior 

vice president of marketing at Indeed.com, 

a job search site, says job seekers 

increasingly are asking for, and choosing, 

employers that provide flexibility. She also 

stated that, Mark Zandi, chief economist at 

research firm Moody‘s Analytics, has 

forecasted 2016 will be a breakout year 

for wage growth, particularly as the 

economy heads toward full employment. 

In 2015, Florida‘s job market saw strong 

employment growth in all major private 

economic sectors (and the unemployment 

rate dropped to 4.8 percent), according to 

Florida TaxWatch‘s annual review. A new 

CareerBuilder nationwide study found that 

68 percent of employers plan to increase 

current employee compensation levels 

and 46 percent plan to increase starting 

salaries for new employees. Additionally, 

it‘s possible the new overtime regulation 

could go into effect in 2016. She had 

mentioned that Paid leave gaining 

momentum. If you need time off to care for 

a newborn, you may have a better chance 

of getting paid for it in 2016. 

Currently, only 13 percent of people in the 

U.S. have access to paid family leave, but 

that percentage is getting bigger with 

municipalities and corporations 

introducing new paid leave policies. Last 

year, the percentage of large corporations 

offering paid parental leave jumped to 21 

percent from 12 percent the previous year, 

and we saw companies like Netflix 

announce unlimited maternity leave 

policies. That momentum continues. For 

the first time in a presidential race, 

candidates publicly debate a national 

policy for paid maternity, paternity and 

family leave. Gallup surveys show 68 

percent of U.S. employees are not 

engaged in their jobs, and with this 

awareness, more organizations are 

launching engagement initiatives. David 

Hassell, CEO of 15Five, a San Francisco 

company that builds software to improve 

employee engagement, said companies 

must move faster in the global economy 

by giving more autonomy to employees at 

all levels. ―Organizations realize that 

means those employees must care about 

their work.‖ 

A recent article by Reuters quoted 

what The Canadian Prime Minister Justin 

Trudeau said on work life balance. He is 

so committed to "work-life balance" that 

http://www.nationalpartnership.org/issues/work-family/paid-leave.html
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he took a whole day off during a work trip 

to Japan last month to celebrate his 

wedding anniversary. It's an example he 

wants his cabinet to follow. Trudeau's 

forthright move while abroad for an 

important foreign visit followed a 2015 

election campaign where he stressed the 

need for more flexible work hours and 

parent-leave options for Canadians. 

While such luxuries are admirable 

goals, some of his young Liberal ministers 

struggle to find a balance between their 

portfolios and their families. "Who do you 

love more? Me or Justin Trudeau?" Trade 

Minister Chrystia Freeland said her six-

year-old son asked her as she prepared to 

fly to Japan with the prime minister. "That 

was quite heart-breaking," the 47-year-old 

mother of three told a recent panel 

discussion in Winnipeg, saying she felt 

inadequate both at home and at the office. 

"I worry about my kids and also my 

husband. And I worry at work - I worry my 

officials will think, 'Oh God, we're the 

department that has the mom as a 

minister.'" 

Such angst was absent when 

Trudeau, 44, came to power last 

November, promising to boost the role of 

women in society. He's already become 

the first Canadian leader to name a 

gender-balanced cabinet. Still, there is a 

chasm between his words and a political 

system tilted toward labor in a country in 

which the average Canadian works 1,704 

hours annually, more than in Germany 

and Australia, but less than in the United 

States, according to Organisation for 

Economic Co-operation and Development. 

"We need to be serious about a 

family-friendly House of Commons," 

Freeland said in an interview. Freeland is 

not alone. Environment Minister Catherine 

McKenna tries to turn off her mobile 

phone for two hours a night to spend time 

with her husband and three children. 

Indian Affairs Minister Carolyn 

Bennett tries to make time for family on 

Sunday evenings and long weekends. The 

pace of work is such that some exhausted 

aides need to be sent home. Trudeau has 

been clear about the need to "recharge 

our batteries," Bennett said. "When you're 

over-tired, you get grumpy and then you're 

not able to do a good job." 

The problem is not limited to the 

women in cabinet either. Innovation 

Minister Navdeep Bains, who says he 

must fight for time with his two young 

daughters, on Wednesday told a business 

audience that he has not gotten work-life 

balance right. 

Trudeau, pressed by Reuters 

about his ministers' experiences, said 

quality of work was directly related to 

peoples' home lives and how much they 

were sleeping. "We recognize that being a 

minister, being a prime minister, is a very 

demanding job and getting that balance 

right continues to be a challenge," he told 

reporters on June 10. Trudeau's also 

made an effort to make the Parliament 

more family-friendly by recommending the 

institution shut down on Fridays to allow 

legislators to return home earlier. Trudeau 

is sensitive to ministers' personal lives and 

tries to schedule meetings so they can 

make family or constituency commitments, 

said House leader Dominic LeBlanc. "On 

an evening or a weekend, if you get a 

phone call from the Prime Minister, he 

begins by, 'Sorry to bother you on a 

Saturday, but...'" he said. 

The Canadian prime minister is not 

the only world leader to see value in 

balance. U.S. President Barack Obama 

sometimes takes time for tourism during 

trips abroad, such as a recent round of 

golf with British Prime Minister David 

Cameron at a course outside London. 

WORK LIFE BALANCE IN INDIAN 

INDUSTRY: 
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As India continues to emerge as a 

global economic power, understanding the 

dynamics between work and personal 

lives specific to this culture is increasingly 

important. In India, the work-life agenda is 

very much aligned with the social and 

institutional context of the country. The 

number of women opting for MBAs in 

India is increasing. And yes, India Inc. is 

consistently working to hire more women, 

who are young, ambitious and 

increasingly qualified. But can these 

women strike a good work-life balance? 

Even though India Inc. has been 

encouraging a greater number of women 

in the workplace, that number is still low. A 

new study by Grant Thornton, a global 

accounting and advisory firm, shows that 

on average, women make up only 15% of 

the workforce in Indian companies. 

Globally, this figure stood at 35%. 

Today, only 1.8% of CEOs in India are 

women.How to enhance the role of 

women in India Inc. was a question 

addressed by many of the 

businesswomen. 

Sunita Cherian, vice president of 

human resources at Wipro, believes that 

her ―ambition was fuelled‖ by the fact that 

she stepped into the right organization 

and the right family after marriage. 

Srimati Shivashankar, who is in 

charge of promoting greater gender 

diversity at HCL Technologies, says she 

had to work harder than others as she 

was climbing the corporate ladder. 

Cracking stereotypes like ―think director, 

think male‖ was not easy, says Ms. 

Shivashankar. 

Striking a good work-life balance is 

much more important for women than for 

men. A new global research by Accenture, 

a consulting firm, found that around 70% 

of female respondents in India said that 

work-life balance was key to their 

definition of ―success‖ in their career, 

while only 40% of men felt that. The study 

also found that the difficulty of balancing 

life and work is a key reason why women 

in India leave their jobs. While 24% of 

Indian men surveyed said they quit their 

jobs because of long or inflexible working 

hours, for women that figure was 48%. 

Forbes India wrote an article in 

January 2015, on a global survey 

conducted I recently came across a global 

survey conducted by Ernst & Young about 

work-life balance. It was conducted from 

November 2014 to January 2015 with 

9,700 full-time employees between the 

age group of 18 and 67, across eight 

countries, including the United Kingdom, 

the United States, Brazil, Mexico, 

Germany, China, Japan and India. The 

survey found one-third of professionals 

saying that work-life balance is harder to 

find. Long working hours, increased work 

responsibility, excessive overtime hours, 

non-encouraging work environment and 

limited work flexibility are some of the 

commonly cited reasons. The ability to 

successfully combine work, family 

commitments and personal life is 

important for the well-being of employees. 

Numerous studies and research state that 

employees expect a lot from employers to 

help them manage the increasing work 

and life demands. Without getting into a 

prescriptive mode, here is what I think 

employers can do to help their employees 

strike a better work-life harmony. 

In November 29th, 2015 Marisha 

Karwa wrote an article for DNA, Mumbai. 

She had made reference to a few 

instances from the Indian market stating 

the current practices and challenges. 

Flexible office timings seemed to help 

overcome the challenges in achieving the 

work life balance. A spokesperson for 

Hindustan Unilever (HUL), a mammoth 

FMCG organisation that employs nearly 

18,000 people, says that finding balance 

starts with each employee identifying 
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his/her "big rocks" i.e. "the non-negotiable 

in our lives — family, health, career, 

societal contribution, etc" and how one 

makes these big rocks co-exist. HUL's 

approach in enabling this, says the 

spokesperson, is to work with these life 

needs by allowing flexible timings, flexible 

office locations to work from, career 

breaks ranging from 6 months to 5 years 

and a second careers program. 

What matters, says Milind Apte, 

chief people officer at Godrej Properties, 

is a stress-free transition from the 

personal to the professional. "It's not 

about X number of hours spent at work or 

at home or the number of leaves... it's 

about having the flexibility to be where 

one needs to be when required," says 

Apte. While agreeing that stretched 

working hours have become all too 

common a norm and even a habit for 

many, Apte points out that Godrej's 

policies cater to employees of three 

different generations — Baby Boomers, 

Gen X and Gen Y. So apart from flexible 

hours and work-from-home options, for 

the younger employees, "Godrej 

Properties supports employees who want 

to take time off work and participate in the 

Teach for India campaign. We also have a 

Brighter Giving initiative where we help 

employees who want to contribute 

to society, find a cause that can benefit 

from their skills." Apte's colleague and 

head of group human resources and 

corporate services at Godrej Industries 

Limited and Associate Companies Sumit 

Mitra feels that there is no one-size that 

fits all. "We don't subscribe to following 

strict working hours," says Mitra. "We 

believe that if stretch goals are met, then 

there is no need to regulate working 

hours. We have sufficient flexibility built 

into our policies to enable our team 

members to thrive at work." So for 

instance, he points out, that Godrej has 

altered its leave policies. "Sick leave is 

now uncapped and trust-based because 

we don't believe that you can put a 

number to falling ill. Godrejites can avail of 

it on a 'need to' basis," says Mitra adding 

that when employees apply for leave, then 

weekends and official holidays that fall 

during the period of leave applied for are 

not counted as leave. "We strongly 

encourage our team members to explore 

their 'whole selves' because we believe 

that passionate and rounded individuals 

make for better team members." 

But Akkara points out that Indians 

are very bad leave-users "due to the 

perception of people who do not take 

leave as hard-workers. A cultural mind 

shift will help drive work and personal 

efficiency, multi-tasking and the ability to 

say no as part of India work ethos". He 

says that fewer work days create time 

pressure to make employees more 

productive. "It is similar to the concept of 

shorter formats of cricket — bringing out 

the best from players who think out of the 

box to score runs and take wickets, 

thereby pushing the limits of scoring 

records. However, we also need to be 

wary of the client organisations we work 

with and adapt and staff accordingly‖. 

According to The Hindu business 

line, the current trend followed by 

companies in India is quiet amazing. 

There are many organisations which have 

taken initiatives to ensure that employees 

at work are relaxed and happy. Cisco 

India has set up a dedicated wellness 

centre with both a doctor and a dietician 

for the employees. They can consult with 

the doctor in person or using tele-

presence remotely and these services are 

available free of cost. A provision of 24x7 

connectivity to the staff enables them to 

work from home when the need arises. It 

has also set up an employee assistance 

programme aimed at helping employees 

deal with life and work situations. 
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Employees at Nokia are often 

allowed to work from home. It not only 

allows them to take care of the family 

responsibilities but also helps them beat 

traffic induced stress. At Patni Computer 

Systems the aim is to focus on three 

pillars of employees‘ life — physical 

aspect (health and fitness), the 

psychological aspect, and providing a 

conducive work environment — to 

improve their work-life balance. 

Employees at Directi Group are 

encouraged to take lessons in foxtrot, 

rumba, rock ‗n‘ roll, tango and waltz to 

beat their stress. There are facilities to join 

yoga classes or read in the library. 

Interestingly, at Directi, employees 

can also ask for a beanbag for their 

respective workstations to work and relax. 

Intelenet Global Services has a doctor on 

call and a fully equipped in-house 

gymnasium. An employee assistance 

programme helps people deal with stress. 

American Express helps 

employees modify their perceptions about 

others, improve their personality and even 

understand their colleagues better through 

a facility called as I-Counsel. The healthy 

living programme set up by the company 

epitomises this commitment and offers a 

new way of thinking about good health. It‘s 

a classic win-win. Companies which offer 

flexible working enabling employees to 

achieve a work-life balance will 

increasingly become employers of choice. 

In return, employees with a good balance 

between life and work generally offer 

many benefits to a company — they don‘t 

call in sick, they are loyal, and save 

money. 

CONCLUSION 

In this productivity-driven society 

(and also consumerist society....) that we 

are living in, more and more people are 

finding it hard to adequately fulfill the roles 

at the workplace and at home, and in 

many cases the job takes priority at the 

expense of the family and of the overall 

balance. In order to minimize this, it 

becomes essential for executives-

managers to properly manage their time, 

set priorities at work and avoid becoming 

inefficient workaholics that creates stress, 

imbalance and family problems. For an 

executive to achieve work-life balance and 

be successful, there is need first to define 

success for yourself then setting priorities 

supported by smart planning/actions, 

clarity on delegation and remember that 

no one can do it alone. Effective 

communication, team work without the 

"lone ranger/s", transparency, quick 

decision making process, always avoid 

procrastination and at same time stay 

connected to the family and respond to 

their needs and comfort. You can always 

remain unattached all your life and think 

only for yourself. Attached or unattached, 

all should do their very best and work 

hard/smart on achieving success by 

striking the right balance between work 

and life. 
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ABSTRACT 

The study aims at identifying the order of significance of the factors which are 
instrumental in the motivation of faculty. The study was done with the primary data 
collected from the faculty of central government institution with the help of survey 
questionnaire. Structural equation modeling was used for getting the factor score for 
the parameters initially which were then used as an input for Neural networking Model. 
The output for the neural network was taken as Motivational Potential Score as 
discussed in Hackman and Oldham’s Model. The variables that were selected were Skill 
Variety, Task Identity, Task Significance, Autonomy and Feedback. The study revealed 
how these parameters affected Motivation Potential Score. MPS is an index that reflects 
the overall potential of a job to actuate high internal work motivation on the part of job 
incumbents. From the analysis it was found that Task significance and task identity 
were the most important factors contributing towards motivation of the faculty. 

Key Words: Job characteristic model, job satisfaction, Neural Network 

INTRODUCTION 

In order to survive in today’s global 

economy organizations use different 

strategies to get the best of their 

employee. Employee motivation is one 

area where organizations can focus to 

improve their employee’s job satisfaction 

and performance. Identifying core job 

characteristics that impacts Employee 

motivation could be an important step 

towards improving the employee’s job 

performance and job satisfaction.  

The Hackman & Oldham Model 

was developed to define how job 

characteristics and individual differences 

can affect the satisfaction, motivation, and 

productivity of individuals at work. The 

model can be helpful in planning and 

carrying out changes in designing of the 

jobs. The Job Characteristics model 

developed by Richard Hackman and G R 

Oldham seeks to bring the job close to 

person. The model suggests five job 

characteristics that result in employee 

experiencing three favorable 

psychological states, which in turn lead to 

positive outcomes. The five job 

characteristics are Skill variety, Task 

Identity, Task Significance, Autonomy and 

Feedback. Since this study is limited to 

the faculty of Central government institute 

in India we would look these terms with 

respect to their roles in different factors.  

Hackman and Oldham’s model 

seeks to integrate the five job 

characteristics to give an overall 

Motivation Potential Score (MPS) for each 

job’s potential for motivating the 

incumbents. The MPS is a single index 

that reflects the overall potential of a job to 

actuate high internal work motivation on 

the part of job incumbents. This index has 

been shown to relate positively to a 

number of work outcomes, such as 

mailto:lavanya@nitt.edu
mailto:psridevi@nitt.edu
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employee motivation, satisfaction, 

productivity and attendance. 

It is computed as follows- 

MPS = ((Skill Variety + Task Identity 

+Task Significance)/3) *Autonomy * 

Feedback 

The higher the score, highly 

motivated the employee will be. Motivation 

is commonly defined as an individual’s 

activation and degree of persistence in 

undertaking goal directed behaviour. 

When an individual’s motivation is high, 

then achievement and performance will be 

high for that individual as well. 

LITERATURE REVIEW 

There has been much research in 

the past to determine what motivates an 

employee towards his job so that an 

individual performs at his or her best. The 

question has intrigued management and 

inspired much research and interest. The 

theory of work redesign is based upon the 

motivation literature specifically on 

Hackman & Oldham's Job Characteristics 

Theory (Hackman & Oldham, 1980). 

Vorster et al. (2005), points out data 

based on Job Diagnostic Survey (JDS) 

confirmed that there were no significant 

differences between the black and white 

cultural groups tested, even though the 

JDS items were interpreted and 

understood by various groups. Sein and 

Bostrom (1991) used the dimensions of 

the JDS to examine the response of 

workers to job plan. Jackson et al. (2005) 

used the survey of perceived 

organizational support (SPOS) to assert 

that organizational support is an 

antecedent of organizational commitment.  

Hackman and Oldham’s job 

characteristic model (1976) proposes that 

knowing the organization’s mission and 

having a challenging job can positively 

impact employee motivation. Diversity, 

self-sufficiency and decision ability are 

some ways of adding challenges to a job. 

According to this model the five core job 

characteristics namely, skill variety, task 

identity, task significance, autonomy and 

feedback creates experienced 

meaningfulness of the work, experienced 

responsibility for outcomes of the work 

and knowledge of the actual results which 

are critical psychological states..  

PROBLEM STATEMENT 

As both organizational productivity 

and employee alienation from work 

becomes increasingly problematic in 

today’s competitive world, organizations 

are trying to redesign work as a strategy 

for change. With growing number and 

universities and colleges in the country the 

teaching professionals are playing an 

increasingly important role in shaping the 

future of students and the country. The 

roles and responsibilities of college and 

university faculty members are closely tied 

to the central functions of higher 

education.  

Further with the emerging 

opportunities in different sectors it needs 

to be seen what factors may influence an 

individual’s job satisfaction in an 

organization and helps in their motivation. 

Identifying the factors that influence 

individual’s job satisfaction and motivation 

will help in designing the job according. 

This will lead to higher employee 

satisfaction and implementing better 

retention strategies. This study was aimed 

at identifying the factors that contribute 

towards motivation of Faculty towards the 

job. The study was limited to the faculty of 

Central government institute in India. 

However a general conclusion could be 

drawn for such engineering and 

management institutes. 

OBJECTIVE OF STUDY 

To identify the factors that 

contribute towards motivation of the 

faculty of Central government institute 
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To identify the order of significance 

of these constructs in motivation of the 

faculty. 

THEORETICAL FRAMEWORK 

The concept was developed from 

literature study mainly taking into account 

Job Diagnostic survey (JDS) and Job 

Characteristics Model.  As an analytical 

tool Structural Equation Modelling (SEM) 

was used for calculating factor scores 

which was then used as an input for 

neural network model. The Job 

Characteristics Model has its roots in the 

pioneering works of Herzberg (1966), 

Turner and Lawrence (1965), Blood and 

Hulin (1967) and Hulin and Blood (1968). 

All of them examined the relationship 

between certain objective attributes of 

tasks and employees’ reactions to their 

work. On the basis of these works, 

Hackman and Oldham developed the 

theory that the job itself should be 

designed to possess fundamental 

characteristics needed to create 

conditions for high work motivation, 

satisfaction and performance. 

Figure: The Relationships among the 

Core Job Dimensions, the Critical 

Psychological States, Personal/Work 

outcomes, and Moderators as 

illustrated by Hackman and Oldham 

(1980). 

The variable that influences 

motivation was chosen from the Hackman 

& Oldham’s Model. The three 

psychological states they suggested were 

Job meaningfulness, experience of 

responsibility and knowledge of results. 

Since these three critical psychological 

states are, by definition, internal to 

persons, they cannot be directly 

manipulated in managing work. Therefore, 

they began with the question of how these 

critical psychological states could be 

created. They identified five core job 

characteristics of skill variety, task identity, 

task significance, autonomy, and feedback 

as reasonably objective, measurable and 

changeable properties of work, and that 

foster the desired psychological states, 

which in turn motivate positive 

personal/work outcomes. 

METHODOLOGY 

Research Methodology is the 

systematic approach to solve problem.  It 

is a game plan for conducting research. 

The study consisted of identifying the 

significance of various constructs by 

conducting a survey of faculties which 

included Faculty, Associate Faculty and 

Assistant Faculty. 

Data Collection 

Collection of data is one of the 

important steps in every research 

investigation. It is the basis for analysis 

and source is chosen depending upon the 

purpose of investigation and time & 

resources available for the investigation. 

In this study, primary data 

collection was done through a random 

sample. Questionnaire Survey was used 

to get the response from the target 

population. The data for the study was 

based on the survey conducted of 121 

respondents. The sample was conducted 

from the faculty of central government 

institution. The respondents ranged in 

different position in the institute. 

Questionnaire was framed after going 

through various literatures, consulting 

especially the Hackman and Oldham 

model. The constructs used were skill 

variety, task significance, task 

significance, autonomy and feedback. The 

responses were measured on a 1-5 Likert 

scale. The factor scores arrived from the 

SEM analysis was used as an input for 

neural network model.  

Analytical Tool 

Neural Network was used as the 

analytical tool used for determining the 
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relationship between MPS and job 

characteristic variables. MATLAB was 

used as software. In the framework of 

Neural Network model, MPS was taken as 

the output variable. Skill variety, Task 

Significance, Task identity, Autonomy and 

Feedback were taken as input variable. 

The input for five job characteristics were 

taken as the factor score arrived at from 

the SEM Analysis. The hypothesis used 

for this model is that skill variety, task 

significance, task identity, autonomy and 

feedback contribute towards MPS. 

Today neural networks can be 

trained to solve problems that are difficult 

for conventional computers or human 

beings. The supervised training methods 

are commonly used, but other networks 

can be obtained from unsupervised 

training techniques or from direct design 

methods. Unsupervised networks can be 

used, for instance, to identify groups of 

data. Certain kinds of linear networks and 

Hopfield networks are designed directly. In 

summary, there are a variety of kinds of 

design and learning techniques that enrich 

the choices that a user can make. 

The output of a neuron is a 

function of the weighted sum of the inputs 

plus a bias. If suppose i1, i2, i3 are the 

inputs to a neuron and w1, w2, w3 are the 

respective weights and the output of the 

neuron can be given as 

Output = f (i1 w1 +  i2 w2 +  i3 w3 +bias ) 

The transformation involves two 

steps: First, the activation of the neuron is 

computed as the weighted sum of its 

inputs, and second this activation is 

transformed into a response by using a 

transfer function. Formally, if each input is 

denoted ii, and each weight wi, then the 

activation is equal to a = Σiiwi, and the 

output denoted o is obtained as O = f(a). 

Any function whose domain is the real 

numbers can be used as a transfer 

function. The most popular ones are the 

linear function (O α a), the step function 

(activation values less than a given 

threshold are set to 0 or to −1 and the 

other values are set to +1), the logistic 

function f(x) = (1/(1+ exp(-x)) which maps 

the real numbers into the interval [−1 + 1] 

and whose derivative, needed for learning, 

is easily computed {f’(x) = f(x) [1 − f(x)]}. 

There are many other functions that can 

be used. 

Multilayer feed forward Neural Network 

A multi-layer feed forward neural 

network consists of an input layer, one or 

more hidden layers and an output layer. 

Each layer is made up of units. The inputs 

to the network correspond to attributes for 

each training tuple. The inputs are fed 

simultaneously into the units making up 

the input layer. These inputs pass through 

the input layer and are then weighted and 

fed simultaneously to a second layer of 

neuron like units known as hidden layer. 

The output of hidden layer can be an input 

to another hidden layer. The number of 

hidden layer is arbitrary. However mostly it 

is taken as one. The weighted output of 

the last hidden layer will be input to units 

making up output layer which gives the 

network’s prediction for given tuples. 

The multilayer neural network with 

two layer of output unit is called two layer 

neural network. The network is called feed 

forward in the sense that none of the 

weights cycle back to an input unit or to an 

output layer of a previous layer. Multilayer 

feed forward networks, given enough 

hidden units and enough training tuples 

can closely approximate any function. 

RESULT AND DISCUSSION 

The analysis gave results as 

mentioned below. The output from the 

matlab was observed as follows 

The factor score of different 

variables affecting MPS were calculated 

as shown. 
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This shows that out of the five 

constructs task significance is the most 

important factor affecting motivation of 

professor. The second important factor 

was task identity followed by skill variety. 

It shows that faculties feel that they affect 

the wellbeing of other people (here the 

students). Their job is also very important 

for the effective running of the institution. 

In other words the faculties feel that their 

work will have a positive impact on many 

people and the job they do is important. 

The importance of task identity 

reveals that Faculty like doing the work in 

entirety. They feel motivated for making 

valuable contribution in the job. They also 

feel motivates when the results of their 

work are clearly visible and they get a 

chance to finish the entire piece of work. 

Faculty also feel motivated to some extent 

from the fact that they use different skill in 

performing their job. The result also 

showed that feedback was the least 

important factor. The low rank of 

Autonomy and Feedback in affecting MPS 

of faculties reveals that increased decision 

making authority or enhanced 

responsibility and freedom to faculties do 

not contribute much towards their 

importance.  

CONCLUSION 

The following conclusion can be drawn 

from the study:Task significance is the 

most important factor that contributes 

towards motivation of Faculty. Task 

identity is the second important factor. 

Feedback was the least important factor 

The study results can be used for job 

designing of the Faculty in the colleges. 

The study clears shows that faculties 

consider task identity and task 

significance as important parameters in 

job motivation. They can thus be given 

meaningful job to improve their 

satisfaction towards job. They like to do 

jobs from start to finish and thus identify 

about what exactly they are doing and 

how they are contributing.  

Since this study was for a 

management and engineering institute, 

similar result can be expected for other 

engineering or management colleges. 

Other disciplines faculty response may 

show slight variation. 
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ABSTRACT 

Drowsy Driver Detection System has been developed using a non-intrusive machine 
vision based concepts. The system uses a small monochrome security camera that 
points directly towards the driver’s face and monitors the driver’s eyes in order to 
detect fatigue. In such a case when fatigue is detected, a warning signal is issued to 
alert the driver. This report describes how to find the eyes, and also how to determine if 
the eyes are open or closed. The algorithm developed is unique to any currently 
published papers, which was a primary objective of the project. The system deals with 
using information obtained for the binary version of the image to find the edges of the 
face, which narrows the area of where the eyes may exist. Once the face area is found, 
the eyes are found by computing the horizontal averages in the area. The knowledge 
that eye regions in the face present great intensity changes is taken into account. The 
eyes are then located by finding the significant intensity changes in the face. Once the 
eyes are located, measuring the distances between the intensity changes in the eye 
area determine whether the eyes are open or closed. A large distance corresponds to 
eye closure. If the eyes are found closed for 5 consecutive frames, the system draws 
the conclusion that the driver is falling asleep and issues a warning signal. The system 
is also able to detect when the eyes cannot be found, and works under reasonable 
lighting conditions. 

Index Terms—Face Detection, Eye Detection, Image Processing 

INTRODUCTION 

Automotive population is 

increasing exponentially in our country. 

The Biggest problem regarding the 

increased use of vehicles is the rising 

number of road accidents. Road accidents 

are undoubtedly a global menace in our 

country. The frequency of road accidents 

in India is among the highest in the world.  

According to the reports of the 

National Crime Records Bureau (NCRB) 

about 135,000 road accidents-related 

deaths occur every year in India. The 

Global Status Report on Road Safety 

published by the World Health 

Organization (WHO) identified the major 

causes of road accidents are due errors 

and carelessness of the driver. Driver 

sleepiness, alcoholism and carelessness 

are the key contributions in the accident 

scenario.  

The fatalities, associated 

expenses and related dangers have been 

recognized as serious threat to the 

country. All these factors led to the 

development of Intelligent Transportation 

Systems (ITS). ITS includes driver 

assistance systems like Adaptive Cruise 

Control, Park Assistance Systems, 

Pedestrian Detection Systems, Intelligent 

Headlights, Blind Spot Detection Systems, 

etc. Taking into account of these factors, 

the driver’s state is a major challenge for 

designing advanced driver assistance 

systems. 

 Driver errors and carelessness 

contribute most of the road accidents 

occurring nowadays. The major driver 

errors are caused by drowsiness, drunken 

and reckless behaviour of the driver. The 

resulted errors and mistakes contribute 

much loss to the humanity. In order to 

mailto:judinivi@gmail.com
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minimize the effects of driver 

abnormalities, a system for abnormality 

monitoring has to be inbuilt with the 

vehicle. The real time detection of these 

behaviours is a serious issue regarding 

the design of advanced safety systems in 

automobiles. This project focuses on a 

driver abnormality detection system in ITS 

on automotive domain. 

LITERATURE REVIEW 

One common definition of driver 

abnormality is: ―Driver abnormality 

represents diminished attention to 

activities that are critical for safe driving in 

the absence of a competing activity.‖ In-

vehicle driving, behaviour detection is a 

hot topic in the field of ITS. Several works 

have been done in the field of driver 

abnormality monitoring and detection 

systems using wide range of methods. 

Possible techniques for detecting 

drowsiness in drivers can be divided into 

sensing of physiological characteristics, 

driver operation, vehicle response and 

driver response [4].  

Among these methods, the 

techniques that are the best based on 

accuracy are the ones based on human 

physiological phenomena [5]. This 

technique can be implemented in several 

ways such as measuring brain waves 

(EEG), heart rate (ECG) and open/closed 

state of eyes [6]. The first two methods 

being more accurate is not realistic since 

sensing electrodes to be attached directly 

onto driver’s body and hence be annoying 

and distracting the driver.  

The technique based on eye 

closure is well suited for real world driving 

conditions, since it can be non intrusive 

by using cameras to detect the 

open/closed state of the eyes [7]. Eye 

tracking based drowsiness detection 

system has been done by analyzing the 

duration of eye closure using camera and 

developing an algorithm to detect the 

driver drowsiness in advance and warn 

the driver via in vehicle alarms.  

Drunken state analyzing systems 

are developed using breath and alcohol 

sensors, which can detect the alcoholic 

presence in the driver’s breath. Works 

have been done by means of infrared 

breath analyzer placed on the steering 

wheel which detects the infrared light 

absorbed by the alcohol contained in the 

driver’s breath.  

Though the research work had 

been started years ago, only a few 

systems are commercially released. The 

drowsiness detection systems developed 

by Volvo and Mercedes Benz find their 

use only in high end vehicles. The 

Attention Assist system in Mercedes Benz 

vehicles monitors the vehicle 

continuously, to adopt a practically 

oriented   distance towards accident 

avoidance [8]. 

PROPOSED SYSTEM 

There are several different 

algorithms and methods for eye tracking, 

and monitoring. Most of them in some 

way relate to features of the eye (typically 

reflections from the eye) within a video 

image of the driver. The original aim of 

this project was to use the retinal 

reflection as a means to finding the eyes 

on the face, and then using the absence 

of this reflection as a way of detecting 

when the eyes are closed.  

Applying this algorithm on 

consecutive video frames may aid in the 

calculation of eye closure period. Eye 

closure period for drowsy drivers are 

longer than normal blinking. It is also very 

little longer time could result in severe 

crash. So we will warn the driver as soon 

as closed eye is detected. 

 A. Sensing Phase 

Eye Camera is used for sensing 

the eyes of the driver. Alcohol sensor is 
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used for sensing the presence of alcohol 

content in the driver’s breath. The 

accelerometer present on the vehicle 

suspension unit senses the downward 

acceleration of the vehicle toward the 

road humps and pits. 

 B. Detection Phase 

The analysis of information from 

the sensors and camera are done to 

deduce the driver’s current driving 

behaviour style. The open/closed state of 

eyes is deduced by means of image 

processing techniques using computer 

vision. The image processing techniques 

are performed inside PC.  

C. Correction Phase 

This phase is responsible for doing 

the corrective actions required for that 

particular detected abnormal behaviour. 

The corrective actions include in-vehicle 

alarms, turning of the engine and GSM 

communication with the authorities. The 

corrective measures vary according to the 

behaviour detected. Corrections for 

drowsiness include in- vehicle alarms and 

its repetition turns the engine off. 

 Drunken behaviour is rectified by 

in-vehicle alarms, if not GSM 

communication with the authorities are 

done. Reckless measures include in-

vehicle alarms and repetition will turn off 

the engine Certain issues related to the 

low cost implementation of the proposed 

system with all its functionalities include 

the data fusion from different sensors and 

the image processing techniques. Also 

the addition of more sensors and 

algorithms to improve the accuracy and 

perfection of the system will be a 

challenge in front of this work. 

D. System Process 

(i) Eye detection function: After 

inputting a facial image, pre-processing is 

first performed by binarizing the image. 

The top and sides of the face are 

detected to narrow down the area of 

where the eyes exist. Using the sides of 

the face, the centre of the face is found, 

which will be used as a reference when 

comparing the left and right eyes. Moving 

down from the top of the face, horizontal 

averages (average intensity value for 

each y coordinate) of the face area are 

calculated.  

Large changes in the averages are 

used to define the eye area. The following 

explains the eye detection procedure in 

the order of the processing operations. All 

images were generating in Mat lab using 

the image processing toolbox. 

(ii) Binarization: The first step to 

localize the eyes is binarizing the picture. 

Binarization is converting the image to a 

binary image. The background is 

uniformly black, and the face is primary 

white.  

(iii)Removal of Noise: The removal 

of noise in the binary image is very 

straightforward. The key to this is to stop 

at left and right edge of the face; 

otherwise the information of where the 

edges of the face are will be lost.  

The flowchart of the algorithm is 

represented in Figure 1 

(iv) Finbding Intensity Changes: 

The next step in locating the eyes is 

finding the intensity changes on the face. 

This is done using the original image, not 

the binary image. The first step is to 

calculate the average intensity for each y 

– coordinate. This is called the horizontal 

average, since the averages are taken 

among the horizontal values. The valleys 

(dips) in the plot of the horizontal values 

indicate intensity changes. When the 

horizontal values were initially plotted, it 

was found that there were many small 

valleys, which do not represent intensity 

changes, but result from small differences 

in the averages. To correct this, a 

smoothing algorithm was implemented. 
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The smoothing algorithm eliminated and 

small changes, resulting in a more 

smooth, clean graph. After obtaining the 

horizontal average data, the next step is 

to find the most significant valleys, which 

will indicate the eye area.  

E. Detection of Vertical Eye Position 

The first largest valley with the 

lowest y – coordinate is the eyebrow, and 

the second largest valley with the next 

lowest y-coordinate is the eye. 

The areas of the left and right side 

are compared to check whether the eyes 

are found correctly. Calculating the left 

side means taking the averages from the 

left edge to the centre of the face, and 

similarly for the right side of the face. The 

reason for doing the two sides separately 

is because when the driver’s head is tilted 

the horizontal averages are not accurate. 

For example if the head is tilted to the 

right, the horizontal average of the 

eyebrow area will be of the left eyebrow, 

and possibly the right hand side of the 

forehead. 

SIMULATION AND RESULT 

A. Drowsiness Detection Function 

The state of the eyes (whether it is 

open or closed) is determined by distance 

between the first two intensity changes 

found in the above step. When the eyes 

are closed, the distance between the y – 

coordinates of the intensity changes is 

larger if compared to when the eyes are 

open. 

The limitation to this is if the driver 

moves their face closer to or further from 

the camera. If this occurs, the distances 

will vary, since the number of pixels the 

face takes up varies, as seen below. 

Because of this limitation, the system 

developed assumes that the driver’s face 

stays almost the same distance from the 

camera at all times. 

B. Judging Drowsiness 

When there are 5 consecutive 

frames find the eye closed, then the alarm 

is activated, and a driver is alerted to 

wake up. Consecutive number of closed 

frames is needed to avoid including 

instances of eye closure due to blinking. 

CONCLUSION 

The driver abnormality monitoring 

system developed is capable of detecting 

drowsiness, drunken and reckless 

behaviours of driver in a short time. The 

Drowsiness Detection System developed 

based on eye closure of the driver can 

differentiate normal eye blink and 

drowsiness and detect the drowsiness 

while driving. The proposed system can 

prevent the accidents due to the 

sleepiness while driving. The system 

works well even in case of drivers wearing 

spectacles and even under low light 

conditions if the camera delivers better 

output.  

Information about the head and 

eyes position is obtained through various 

self-developed image processing 

algorithms. During the monitoring, the 

system is able to decide if the eyes are 

opened or closed. When the eyes have 

been closed for too long, a warning signal 

is issued. processing judges the driver’s 

alertness level on the basis of continuous 

eye closures. 
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Fig .1.Diagram of the Proposed System 
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Fig .2. Graph of horizontal averages of the left side of the face 
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Fig. 3. Comparison between opened and closed eyes 
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ABSTRACT 

Indian Medical tourism industry is not only famous for modern medicine, par from its 
competitors our country has got alternative medicines such as Ayurveda, Siddha, Yoga 
and therapeutic massage etc. There has been globally increased interest in traditional 
medicine. North eastern states and Kerala are mainly adopting alternative medicines. 
Ayurveda got its high demands among foreigners and thus the medical tourism 
industry is booming in Kerala. Ayurveda is therapy for holistic wellness and it 
rejuvenates the body, mind and soul not merely for good physical health. From the 
Vedic ages the history of Ayurveda has been traced it’s about fighting the illness 
through herbs, massages, diet control etc. The paper reviews about global trend of 
medical tourism, importance of Ayurveda in medical tourism in India with special 
emphasis on Kerala, as the state promotes Ayurveda and provides international 
facilities for the medical tourists. 

Keywords: medical tourism, Alternative medicine, Kerala, wellness tourism 

INTRODUCTION 

Medical tourism is fastest growing 

sector. Number of people travelling to 

developing countries for treatment and 

leisure is increasing every year. High cost 

and long waiting for treatments in their 

home country attracts more foreign 

patients to developing countries for low 

cost treatments. Highly sophisticated 

technology, adequate and skilled medical 

practitioners, low cost for treatment and 

attractive travel and tourism packages are 

main advantage (Connell, 2005; Badwe at 

el., 2012; Dutta at el., 2010) .The 

behaviour of this sector influenced mostly 

by the culture of the host country, quality 

and well equipped facilities in hospitals, 

good package for travel and stay (Connell, 

2011). 

Whittaker (2008) explored the 

medical tourism industry of main four 

countries of Asia in his study. Bumrungrad 

hospital in Thailand is biggest in Asia. 

They provide simple to more complex 

treatments and Thailand is effectively 

promoting their country in global medical 

tourism sector. Apollo and Wockhardt are 

the main players of medical tourism in 

India. Patients around the world used to 

visit India and get treatments. Along with 

alternative treatments like Ayurveda 

India‟s natural beauty also an added 

advantage to attracts foreign patients. 

India has to go long for reach the potential 

in medical tourism (Gan and Song, 2012). 

Number of hospitals with JCI accreditation 

is highest in Singapore and they have 

specialized and sophisticated medical 

care and Malaysia is also a strong 

competitor for other Asian medical tourism 

destination (Singh, 2009). 

Development of Medical tourism in 

Asian countries especially in India, 

Thailand, Malaysia and Singapore and its 

political, social and economic implications 

on public health care sector, there shows 
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an adverse effect (Whittaker, 2008) and 

ethical issues involved in this sector is 

under examined and before taking 

decision to travel abroad for treatment 

people should aware about the harmful 

effect it can cause on their home and host 

country (Synder et al., 2013). 

With proper government support 

Singapore can become a leading medical 

tourism sector (Lee, 2010) and the country 

is one of the best destinations for medical 

tourism as it provides prime medical 

facilities and main attractive factor for 

international patients comes to Asian 

countries because of overstretched and 

inefficient health care sector (Hui and 

Wan, 2009). This is the case of most 

Asian countries and that‟s the reason of 

privatization of the sector.  To promote 

medical tourism media has polished the 

ethical issues related to it and promoted 

only the bright side of the sector (Mainil et 

al., 2011). Hong medical tourism and main 

barriers for its development can be solved 

by more promotional activities and active 

involvement of government and 

government should encourage private 

investment on medical tourism (Heung et 

al., 2011). More private participation is the 

main threat of medical tourism sector as 

the profit is prime motive they have no 

obligation to the local population and their 

health care needs. For treatment 

affordability and for traditional medicines 

like Ayurveda, UK and US patients mostly 

prefer India as their destination (Dutta et 

al., 2010). 

Ayurveda and medical tourism  

According to Humber (2002) 

Increased side effects and high cost are 

the major reasons why public started to 

show interest in alternative medicines. It 

was estimated that by 2010 in US at least 

two thirds of people will be using 

alternative medicines for their treatments 

and pharmaceutical companies made new 

strategies to promote natural drugs and in 

its research and development. Indian 

Pharmaceutical research and 

Development Committee report of 

Chemicals also promoting the natural 

drugs and marketing the importance of it 

(Mashelkar, 1999). People were keen to 

know about the scientific evidence of the 

principles behind the effectives of this 

medicine. The recent development in 

biological and analytical sciences and 

moreover the innovations in proteomics 

and genomics gives a sound validation of 

this traditional therapy (Patwardhan et al., 

2003; Fabricant and Farnsworth, 2001). 

Ayurveda is therapy for holistic 

wellness and it rejuvenates the body, mind 

and soul not merely for good physical 

health. From the Vedic ages the history of 

Ayurveda has been traced it‟s about 

fighting the illness through herbs, 

massages, diet control etc. The primary 

function of this treatment is elimination of 

toxic from the body. 

Acceptance and Regulation in Global 

Markets  

Globally the acceptance of 

traditional medicine Ayurveda is gearing 

up and for the medicinal plants from India 

got high demand (Dubet et al., 2004). In 

2004 the Global market for pharmaceutical 

was US $500 billion worth (Maggon, 2002) 

and by 2008 it was expected to exceed 

further up to US $900 billion. In India 

around US $10 billion was the value of the   

botanicals related trade and US $1.1 

billion worth was annual export (De Smet, 

2002). Governments of various nations 

now have taken active interest in the 

supply of standardized botanical 

medications. In global level there is a 

much concerted efforts to regulate and 

monitor the business of herbal medicine 

and traditional medicine. World Health 

Organization (WHO) is very much keen 

with regard to traditional medicines and is 
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actively making strategies, standards and 

guidelines for botanical medicines and its 

importance for promoting it for the better 

cause. The global scenario gives both 

challenges and promises of promoting 

traditional medicines. There is a great 

need to identify the extent to which it 

should be promoted as safe and effective 

so that the Ayurveda medicines will get 

global level acceptance. 

United States Federal Government has 

inaugurated a National Centre for 

Complementary and Alternative Medicine 

which is an agency for development and 

research. The mission of this agency is to 

explore alternative and complementary 

healing practices in the context of support 

sophisticated research, rigorous science, 

train researchers. The centre is committed 

to fund and explore all alternative 

therapies sufficient for compelling public 

health need, preliminary data and ethical 

justifications (Cooper, 2005; Hoop, 1994).  

For quality control Indian manufactures 

follows WHO guidelines.  

The main focus of this natural 

medicine is on patient not on disease. The 

three treaties in Ayurveda are Charaka 

Samhitha (Treatise on Medicine), 

Susrutha Samhitha (Treatise on Surgery) 

and Ashtanga Samgraha (Treatise on the 

basic principles). These treatises tell us 

that every individual has a unique 

constitution. Every organ or system has an 

energy related to it and there has to be 

equilibrium between them. When we fall ill 

the balance gets affected. The objective of 

Ayurveda is to re-establish this equilibrium 

in order to maintain good health. Ayurveda 

consists of five elements known as 

„pancha mahabhutas‟ and these are ether, 

air, fire, water and earth. These five 

elements are the main components of 

Universe, in both organic and inorganic 

things. The main three forces which 

govern life processes are kapha, pitta and 

vata also known as three doshas or it is 

also called as tridosha, with one or two of 

these elements is composed to form 

doshas. The composition are Vata, Pitta 

and Kapha are composed of air, fire and 

water respectively. Physiology and 

Psychology are regulate by tridosha in the 

living organism and it determines the 

conditions and qualities of the individual. 

This three doshas creates health and 

balance to form a harmonious state of our 

body.  Excess (vriddhi) and deficiency 

(kshaya) will be a symptom of disease 

(Lad, 1985).  

Government Policies Undertaken 

In March, 1995 government of 

India has established a separate 

department for Indian Systems of 

Medicine and Homeopathy (ISM&H) also 

known as AYUSH (Ayurveda, Yoga, 

Unani, Siddha, Homoeopathy). The 

Central Council of Indian Medicine 

regulates teaching and Central Council for 

research in Ayurveda and Siddha deals 

with interdisciplinary research. The 

alternative medicines have added into 

family welfare programs of the World Bank 

project.  Medicines mainly added where 

for common diseases like anemia, uterine 

and abdominal complications, childhood 

diarrhoea and nutritional deficiencies 

(Kumar.S, 2000).  India needs to have a 

policy for alternative medicine promotion 

without neglecting science based 

strategies.  Ayurveda got a great 

traditional background and strong basis for 

philosophy it can definitely play a main 

role in the medical tourism industry 

globally (Patwardhan at el., 2005). 

Medical tourism and Wellness tourism 

Wellness tourism and medical 

tourism encompasses health tourism, 

which is a broader concept. Health tourism 

is now a potential market for tourism 

industry and a fast growing sector globally 

with increasing number of travellers 

annually. According to UNESCAP in 2008 
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around 2.5 million medical tourists visited 

India, Malaysia, Singapore and Thailand. 

Wellness is a combination of elements like 

spiritual, mental, physical, social and 

environment which in balance (Myers et 

al., 2005).  21st century is also era of 

variety of diseases and there is an 

increase in the epidemic and 

cardiovascular diseases among the 

people. So prevention of illness and 

healthy body and mind is essential, that‟s 

why people travel miles and cross 

continents for treatment and wellness. 

Information technology helps the people to 

more conscious about their health and 

lifestyle. In 1959 the concept of wellness 

was first proposed by Dunn(1959) 

according to him wellness is a “special 

state of health comprising an overall 

sense of wellbeing, which sees man as 

consisting of body, spirit and mind and 

being dependent on his environment”. 

Despite its significance the topic is still 

under researched. Wellness tourism as a 

separate category from health tourism is 

now on wide research and study. 

Wellness tourism relatively unfamiliar 

compared to medical tourism which has 

got much attention. The demand of the 

wellness tourists are explored little so it is 

difficult for the marketers develop the 

facilities and install wellness packages 

and marketing strategies. With this in 

mind, this paper seeks to conduct a 

literature review on wellness tourism and 

its recent developments. 

Health tourism has defined by 

Goodrich and Goodrich (1987) as “the 

attempt on the part of tourism industry in a 

country by deliberately promoting its 

health services and facilities in addition to 

its regular tourist amenities‟. Bennett et al., 

(2004) suggests that health tourism is a 

wider concept and its essential to 

distinguish health tourism from the wider 

phenomenon „Tourism‟ according to him 

the things concern health tourism are 

travelling to warmer climate, rejuvenation, 

spiritual and physical wellness, 

government involvement in the sector to 

provide good service to visitors, spas, 

serving both the patients and 

accompanying family member for medical 

treatment. 

Adams (2003) explained wellness tourism 

as the practice which should identify the 

causes of wellness. Mueller and 

Kaufmann (2001) defined wellness 

tourism as “the sum of all the relationships 

and phenomenon resulting from a journey 

and residence by people whose motive is 

to preserve or promote their health”. Much 

affected phenomena wellness tourism by 

media is about prevention of illness rather 

than treatment for cure. Sheldon and Park 

(2008) stated wellness tourism 

development in a country can boost its 

economy and can enhance the health care 

system of the country which benefits both 

residents and medical tourists. Wellness 

tourism is rapidly growing because of 

factors like high stress levels among 

workforce , desire to make mind and body 

relaxed, loss of religious organisation and 

community structures and finally to find 

meaning in one‟s life through rejunavation 

(Donglas , 2001; Pollock and Williams, 

2000; Smith and Puczko, 2008). Western 

people are now stimulated to live healthier 

lives with more holistic and alternative 

healing therapies which are more close to 

nature. (Sointu, 2006; Weiermair and 

Steinhauser, 2003). 

Chen et al. (2008) explored the 

motivational factors behind the people of 

Taiwan prefer for wellness tourism. He 

has used both qualitative and quantitative 

approaches to find out the factors. And he 

found out that among 16 factors 

relaxation, recreation, pursuing multiple 

activities and enjoying nature are four 

major motivational factor. They have also 

found that besides the body wellness the 

customers need other activities also, the 
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major factors related to wellness services 

were relaxation, curiosity, attractiveness, 

quality of life and consciousness.  

Medical tourist: Generally ill or 

seeking cosmetic/dental surgical 

procedures or enhancements. It involves 

people who travel to a different place to 

proactively pursue activities that maintain 

or enhance their personal health and 

wellbeing and who are seeking unique, 

authentic or location-based 

experiences/therapies not available at 

home. 

Wellness tourist: Generally seeking 

integrated wellness and prevention 

approaches to improve their health/quality 

of life. 

Kaufmann (1999) defined wellness 

tourism as the “state of health featuring 

the harmony of body, mind and spirit with 

self-responsibility, physical fitness/beauty 

care, health nutrition/diet, 

relaxation/meditation, mental activity and 

environmental sensitivity. Wellness 

tourists are those who care for their health 

and prevent illness and how wellness 

tourism differs from medical tourism as the 

latter for cure and treatment for their 

existing illness/disease. 

Insurance and medical tourism 

According to Kulkarni (2009) 

important reasons why patients from 

developed countries travel cross border 

for treatment because of lack of insurance 

coverage in their home country. In US 

around 50 million and more are uninsured 

or underinsured due to the worse 

condition of the economy. Patients choose 

to travel for treatment is because of variety 

of reasons and mostly because of legal 

regulations in their home country (Cohen, 

2010). 

According to Crooks et al. (2010) 

flow of patients from developed countries 

to less developed countries is lack of 

insurance coverage in countries like US, 

UK and also to safe cost which is the main 

attraction which drives medical tourists to 

LDCs (Lower developed countries). Noree 

et al (2014) studies the characteristics and 

strength of UK medical tourists to Thailand 

for treatment. And the aspect of health 

and globalization has explored less, he 

has accessed to over 4000 patients 

records from five large hospitals in 

Thailand. Majority of patients visiting 

Thailand for treatment are from UK among 

04,830 medical tourists in 2010. But UK 

medical tourists are coming for small 

medical procedures for less than USD 

500. Badwe et al., (2012) according to 

them why India is the best destination for 

medical tourism because of best 

treatment, advanced technology and 

infrastructure, pool of best medical 

practices and attractive tour packages and 

other related facilities. 

Whatever the reason medical 

tourists to pursue Medical Tourism, 

complications are always a possibility not 

for all but may be for high end procedures. 

When a medical procedure is performed 

abroad, there is normally no insurance 

coverage to protect if patient met with 

complications. The standard coverage of 

medical tourism insurance generally 

covers medical complications, trip 

cancellation, medical evacuation and an 

acute illness and injuries, which may arise 

during the medical trip, for the patient and 

traveling companion. And it is basically 

available for medical procedures 

performed outside of the residing country 

of the patients. The premiums and 

coverage limits are varied depending on 

the policy of each insurance company. 

Personal medical travel insurance 

Medical tourism insurance 

products are an emerging part of the 

health tourism industry. Companies that 

provide insurance products for medical 
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travel services will be seen by potential 

patients as having an advantage over their 

competitors. 

Medical Procedure Coverage 

Worldwide Coverage is available to 

Individuals, who have Eligible Scheduled 

Medical Treatment arranged outside of the 

Insured Person(s)' Home Country. 

Flexible Purchase Options 

The product can be offer on a 

group basis, allow seamless billing to the 

client, or on a voluntary basis where the 

client would complete an application 

online. 

Travel Companion Coverage 

Coverage for travel companions 

can be included to provide travel medical 

benefits to those who may be 

accompanying the insured while traveling 

for a medical procedure. 

Trip Cancellation Coverage 

Standard Trip Cancellation / 

Interruption protection for non-refundable 

prepaid expenses for travel arrangements, 

accommodations, and non-refundable 

prepaid deposits for Eligible Scheduled 

Medical Treatment which is performed 

outside the Medical Tourist/Travellers 

Home Country. 

Kerala Medical Tourism 

The salubrious climate and 

geographical location of the state make it 

effective for treatment and rejuvenation 

therapies. The Ayurveda system of 

medication has become an extremely 

important and popular attraction for 

tourism in Kerala. In the state, it is virtually 

a way of life and perhaps the only place in 

the country, where it is practised in its true 

and authentic form.  The state is one of 

the 10 must see destinations in the world 

recognized by the national geographic 

magazine traveller, is located at South-

West region of the Indian subcontinent. 

The effort to promote health tourism with 

high quality and lower cost medical 

treatments for medical tourists from 

around the world and within the country. 

Kerala, the tropical paradise with 

landscapes, waving coconut trees, green 

fields, back waters, sunny beaches and 

scintillating valleys. The state has also 

attracted international tourists to its 

mountains and rainforests. The standard 

of life index in Kerala is the highest in the 

country and the culture of hospitality of the 

people is well known to the world. Kerala 

has top multi-specialty Hospitals and the 

best qualified doctors accompanied with 

state-of-the-art infrastructure to offer the 

best possible medical facilities for 

international patients. With the best 

infrastructure, best medical facilities, 

accompanied with the most competitive 

medical tourism package the state has its 

own place in the world tourism sector. 

Ayurveda medicine, a system of 

traditional medicine practised all around 

the world as alternative medicine. Its origin 

traces to the Vedas particularly 

„Atharvaveda‟ which is connected to Hindu 

religion. In the essence and philosophy 

there is no difference in the fundamentals 

of Ayurveda practised in Kerala from the 

rest of the country. Ayurveda has stood for 

physical, mental and spiritual. As an 

indispensable and unique branch of 

medicine it depends on the diagnosis of 

our body‟s humours. Ayurveda is not just a 

healthcare system in Kerala it‟s in every 

aspect of life. A number of Ayurveda 

hospitals and treatment centres have 

come up and they are spread throughout 

the state. Those centres that fulfil the 

essential conditions prescribed by the 

Department of Tourism would be classified 

as the Olive Leaf status. Those centres 

that fulfil the optional conditions also, in 

addition to the essential conditions, are 

accorded the Green Leaf status of 
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classification. Essential conditions to get 

the Olive Leaf status for personnel. 

Treatment / therapy should be done only 

under the supervision of a qualified 

physician with a recognised degree in 

Ayurveda. Separate Masseurs for male 

and female patients should be present – 

with at least one male and one female 

masseur. The masseurs must have 

training from recognized Ayurveda 

institutions 

Quality of medicine: Only those 

programmes approved by the Approval 

Committee shall be offered, health 

programmes shall be clearly displayed 

along with the time taken for massages 

and treatments, the approved time limit for 

a massage is 45 minutes. Medicines and 

material shall be clearly labelled, 

displayed and acquired from an approved 

and reputed firm equipment The massage 

table shall confirm to a minimum size (7ft x 

3 ft.), made of good quality wood or fibre 

glass. A Gas or electric stove shall be 

operational and medicated hot water 

facility for bathing and other purposes 

shall be provided for. 

Sterilization facilities shall be 

provided. All equipment, areas, apparatus 

shall be clean and hygienic. Separate 

treatment rooms – at least one each, 

separately for male and female shall be 

provided. These should be well ventilated 

and should be at least of 100 sq. ft. of 

area (width not less than 8 ft.). Toilets 

should have proper sanitary fittings and 

floors and the walls should be furnished 

with tiles. One Consultation room shall be 

provided for a minimum size of 100ft 

(width not less than 8 ft.). The rooms 

should be well equipped with medical 

instruments like BP apparatus, 

stethoscope, examination couch, weighing 

machine, etc. A separate rest room 

(minimum size of 100ft with width not less 

than 8 ft.), should be provided, in case the 

centre is not attached to a 

hotel/resort/hospital. General 

infrastructure should be good, locality and 

ambience, including accessibility should 

be suitable. Furnishing should be of good 

quality. The centre and surrounding 

premises should be kept clean and 

hygienic. 

Optional conditions for Green leaf 

certification: In addition to the essential 

requirements centres having high 

standards of construction of the building, 

architectural features etc. with excellent 

furnishings, curtains etc. in superior quality 

materials, adequate parking facility in the 

premises, Bathrooms facilities for steam 

bath, separate halls for meditation and 

yoga, location of the centre in picturesque 

surroundings with a quiet ambience, 

herbal garden attached to the Centre. 

Ayurveda centres that are provided with a 

licence or classification would be eligible 

for claiming a 10% state investment 

subsidy or electric tariff concession, 

offered by the Department of Tourism. 

According to Humber (2002) 

Increased side effects and high cost are 

the major reasons why public started to 

show interest in alternative medicines. It 

was estimated that by 2010 in US at least 

two thirds of people will be using 

alternative medicines for their treatments 

and pharmaceutical companies made new 

strategies to promote natural drugs and in 

its research and development. Indian 

Pharmaceutical research and 

Development Committee report of 

Chemicals also promoting the natural 

drugs and marketing the importance of it 

(Mashelkar et al., 1999). People were 

keen to know about the scientific evidence 

of the principles behind the effectives of 

this medicine. The recent development in 

biological and analytical sciences and 

moreover the innovations in proteomics 

and genomics gives a sound validation of 

this traditional therapy (Patwardhan et al., 

2003; Fabricant and Farnsworth, 2001). 
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Ayurveda is therapy for holistic 

wellness and it rejuvenates the body, mind 

and soul not merely for good physical 

health. From the Vedic ages the history of 

Ayurveda has been traced it‟s about 

fighting the illness through herbs, 

massages, diet control etc. The primary 

function of this treatment is elimination of 

toxic from the body. By positioning 

Ayurveda as a „monsoon‟ therapy 

(traditionally recommended during the 

monsoon season) the state has also 

ensured strong tourist arrivals during one 

of the most difficult seasons in Kerala. 

Healthcare tourism is one of the largest 

service industries in the world with medical 

tourism producing economic gain for many 

destination countries especially 

developing countries. The effect of 

connection of healthcare and tourism have 

increased the monetary benefits to 

economy of many countries.  

Opportunity and challenges of medical 

tourism in Kerala   

According to Ananthakrishnan 

(2006) there has an increase  in the 

number of patients visit India, 2001 it was 

10,000 and raised to 10,0000 from the 

data available from Indian Healthcare 

Federation, a consortium of non- 

governmental hospitals, pharmaceutical 

industries, medical equipment 

manufactures and diagnostic centres. 

Kerala has number of Ayurveda treatment 

centres which offer various packages and 

attractive offers.  It‟s obvious that here is 

no place better than Kerala or its best 

place to seek the benefits of Ayurveda, 

treatments like uzhichil and pizhichil to 

curing illnesses like arthritis to beauty 

massages for the skin and hair are here. 

Kerala has a number of natural herbs such 

as Aswagandha, Amalki, Katphal, Brahmi, 

Bharangi, Yashtimadhu, Shankhupusham 

etc. to name a few.The rainy season, from 

June to September, is the ideal time for 

Ayurvedic treatments because the 

atmosphere remains cool, moist, and dust 

free. If the government along with tourism 

department of Kerala effectively promote 

this Ayurveda and its benefits the state 

can enjoy the larger share of revenue from 

this industry. 

The state has significantly 

successful in creating a key tourism 

platform and was effective in positioning 

itself competitively in the international 

tourist market. With all states in India 

struggling to establish a brand and tries to 

position in the domestic and international 

arena Kerala has got its own niche for 

developing the medical tourism and 

attracting more international patients. The 

traditional medicine of Kerala has been 

positioned internationally for rejuvenating 

as well as therapeutic purposes.  

Ayurveda alone, wherein long-term 

treatment is often demanded, has 

succeeded in increasing the international 

tourists‟ length of stay. To ensure 

sustainability of this traditional offering, 

Kerala tourism has introduced the „Green 

Leaf‟ and „Olive Leaf‟ certification of 

Ayurveda centres through evaluation of 

the authenticity of the treatment provided, 

the safety and service standards. The 

opportunities of medial tourism in India 

can be look into the increase in per capita 

wealth in developed countries, increase in 

the demand for healthcare services from 

with aging population from US and UK, 

low of treatment, well skilled medical 

professionals, low medical insurance 

coverage in developed countries (Connell, 

2006), fast paced lifestyle increases the 

demand for wellness and rejuvenation 

Kerala is the best destination for it, 

availability of export incentives and 

merging medical expertise/ treatment with 

tourism in 2003 union budget work for 

India to become a “Global Health 

Destination” and finally connectivity with 

advanced transportation facilities and also 
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resorts, hotels that offer various facilities 

aimed at rejuvenating medical tourist. 

Competition from other Asian countries 

like Thailand, Malaysia, Singapore and 

also from other foreign countries India 

have to project itself as major holistic 

destination to get edge over other 

countries. Lack of international 

accreditation, and there is a need to invest 

in health care related infrastructure and 

also improve basic facilities, 

transportation, ensuring safety and 

security and well maintained tourist spots. 

CONCLUSION 

The Government should recognise 

the need to evaluate the safety and 

service standards for Ayurveda Centres 

and classify them properly, to ensure that 

the efficacy and the genuineness of this 

system of medicine does not get affected, 

which would have a direct impact on the 

number of Tourists visiting the state and 

also the government along with tourism 

department of Kerala  can effectively 

promote this Ayurveda and its benefits so 

that the state can enjoy the larger share of 

revenue from this industry. Kerala has 

number of Ayurveda treatment centres 

which offer various packages and 

attractive offers.  It‟s obvious that here is 

no place better than Kerala or its best 

place to seek the benefits of Ayurveda. 

Globally Wellness tourism is growing 

nearly twice the rate of total worldwide 

tourism. Wellness tourism is one of the 

special niches among other tourism 

activities. Limited research has been done 

on wellness tourism and researchers are 

now interested to explore this fast growing 

sector as it contributes huge to the 

economy of the host countries.  
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ABSTRACT 

This paper examines and evaluates technical efficiency of Management Faculties in 
Sri Lankan Universities during the period from 2000 to 2014. In Sri Lanka, there are 
12 management faculties conduct many management degree programmes at 
different geographical locations out of 15 state universities. These faculties serve a 
large number of undergraduates, deal with a large amount of funds and have 
substantial contributions to the management education during the last four 
decades. The prime objective of the study is to measure technical efficiency of 
management faculties in Sri Lankan universities. Subsequent objective is to 
compare and contrast technical efficiency of individual management faculties while 
measure over all technical efficiency of all management faculties. Data Envelopment 
Analysis (DEA) is used for measuring technical efficiency in this study. DEA 
methodology has been used by over 500 researchers to measure technical 
efficiency of many universities and service sector organizations as well. This study 
used secondary data for measuring technical efficiency of management faculties. 
As far as mean scores concern, all management faculties in Sri Lankan universities 
maintain only slight upward trend in efficiency during the study period. These 
results suggest that even though slight upward with respect to technical efficiency, 
many management faculties do not maximize the usage of their assets and their 
performance in this area is deteriorating. The findings of this study provide 
guidance for the management of Management Faculties to formulate proper 
governance mechanism to enhance the efficiency of their institutions. Further, 
researchers, they could continue further studies widening the data set or expanding 
inputs and outputs.  
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ABSTRACT 

This research work carried out as a part of MBA course work on Emirates Airlines 
Group to find out the financial health of the organization. Three years annual reports of 
Emirates Airlines and also collected its competitor’s financial information was used to 
do a thorough financial analysis to analyse the financial condition of Emirates Airlines 
when compared to its competitors. 
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INTRODUCTION 

The transportation sector is known 

as the vein of the economic activities, as 

there are three modes of transportations 

the surface, sea and air, in the world we 

live today no doubt the major role played 

by the transportation sector. In this 

project, we selected one of the most 

advanced industries within this sector and 

within the whole range of industries which 

is the airlines industry. This industry is one 

of the most developing and achieving high 

growth especially in the field of passenger 

as it is the most used mean of 

transportation when it comes to 

passengers travel.  

Emirates airlines was established 

in 1985, owned by the government of 

Dubai, it is one of the top10 airlines in the 

world in terms of revenues, and 

passengers carried, and it is ranked first in 

the Middle East in terms of fleet size, 

revenues, and passengers carried. The 

company's fleet reaches more than 230 

aircraft, and it is flying to over 140 

destinations covering more than 80 

countries, and this network still expanding. 

In 2014 Emirates was named the world’s 

“Most Valuable Airline Brand”, while in 

2011 it made the largest single order in 

Boeing’s history that reached $18 billion in 

list price (Emirates, 2015). 

REVIEW OF LITERATURE 

Shen, Hsu, & Chen (2006)  assess 

the corporate or the business value, that 

some researchers used the regression 

analysis and structural equation modeling, 

where as to they tried to test the 

hypothesis of having a relationship or 

correlation between ownership structures 

and the corporate value adding to the 

factors formed this value. 

(Bauer & Hammerschmidt (2005) 

tried to develop a method for corporate 

valuation through using the shareholder 

value (SHV) approach adding to customer 

lifetime value, and they used the 

discounted cash flow method in modeling 

profit streams   

Guzhva, Beltsova, & 

Golubev(2010) used the contingent claims 

valuation model in order to assess the 

market valuation of convertible preferred 

stocks of one of the main airlines. It used 

the U.S. airlines and examines the data of 

ten years daily price.  

El-Gazzar, Finn, & Tang (2009) 

tested the valuation effect of some of 

these tools, mainly those related to 

earnings, on security prices taking the 

case of airline companies, where it found 

https://en.wikipedia.org/wiki/Government_of_Dubai
https://en.wikipedia.org/wiki/Government_of_Dubai
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out that those indicators namely book 

value, cash flow, and operational 

efficiencies were of high importance in the 

context of market assessment of 

company's profitability and its security 

prices  (Huang, Chen, & Hsu (2006) says 

that corporate valuation is very critical for 

most investors, especially for public 

investors, as security markets had been 

growing with an increasing rate in recent 

years, and that more investors are coming 

to the market, where corporate valuation 

became a crucial issue in order to take the 

right decision  

Iyer (2005) used corporate 

valuation to identify the Competitive 

advantage of accompany, as a study had 

been made for corporate valuation of 

Delta Air Lines and other companies in 

different industries. 

Malíková, Olga; Brabec, Zdeněk 

(2012) explains about the most efficient 

investment opportunity in today’s financial 

market. The best way to perform the 

analysis on a company to evaluate its 

efficiency is through studying the financial 

statements and performing a financial 

analysis on it. The results of the ratios are 

influenced by the presumption related to 

the financial statements that have been 

prepared. 

Lan, Z. Joe (2012) says that 

financial statements can be used to 

analyze the company’s position in the 

market and its performance using the 

statements as tools to measure how 

financially the company is stable. The 

Analysis is going to be made on the three 

most important financial statements 

applicable for investment research are 

reportedly the income statement, the 

balance sheet, and cash flow statement. A 

completed transaction links all three 

statements. 

Sharma, Anil K.; Kumar, Satish; 

Singh, Ramanjeet (2012) reveals that 

value relevance of financial statements, is 

negligible in Indian markets. However, 

some ratios based on these financial 

statements show significant association 

with stock market indicators. The results 

depart from financial studies conducted in 

other markets. The results further indicate 

that the value relevance of Return is 

statistically significant and is a useful 

measure for investment decision. ROMIC, 

LIDIJA (2011), financial statements are 

meant to be understood by readers who 

are knowledgeable of the economic 

activities and accounting strategies in the 

business world. 

Hossan F., Habib M.A.(2010), 

analyzed the company’s performance 

through ratio analysis of two 

pharmaceutical companies in Bangladesh. 

The authors have collected the data of 

these companies for the year 2007–2008. 

In this paper, the different financial ratios 

are evaluated such market value ratios, 

liquidity ratios, profitability ratios, debt 

management ratio, asset management 

ratios, and finally measure the best 

performance between two companies. 

Asset management ration is about the 

measuring of assets and control them 

efficiently. It also quantifies seven 

categories for both the selected 

pharmaceutical companies considering 

their account receivable turnover, fixed 

asset turnover, average collection period, 

total asset turnover inventory turnover, 

account payable turnover in days account 

payable turnover etc. Based on the financial 

analysis, the paper concludes which 

company is performing well financially and 

has better position in the pharmaceutical 

market. 

Bhunia A., Mukhuti S. S., Roy S. 

G. (2011), study is regarding the 

identification of financial strengths and 

weaknesses of the Indian public sector 

pharmaceutical companies by assessing 

the balance sheet and profit and loss 
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account. In this study, the authors have 

selected two public sector pharmaceutical 

companies. The data has been collected 

for 12 years period (1997-98 to 2008-09) 

from CMIE database. The paper identifies 

the strong liquidity position of both 

selected companies which shows that the 

companies have capability to pay short 

term obligations. However, these 

companies rely more on external funding 

in terms of long term borrowings which 

creates a risk for the creditors. Further, it 

mentions that the financial stability of both 

the companies is drastically decreasing. 

The study aims at guiding the investors 

about their investment decisions in Indian 

pharmaceutical Industry by measuring the 

company’s liquidity, stability, profitability, 

solvency and other financial indicators and 

in turn ensuring adequate returns to the 

stakeholders. 

Siddiqua M. J., Hpssan M. T. 

(2012), This paper explains the 

requirement of the preparation of cash 

flow statement, which describes the 

changes, occurred in the company’s cash 

and cash equivalents during the financial 

year, for the public companies in 

Bangladesh conforming to Companies Act 

1994. The pharmaceutical companies in 

Bangladesh are preparing the cash flow 

statement along with the financial 

statements by providing the information 

regarding company’s operating, investing 

and financing activities in the given 

financial period. The authors have found 

out that although most of the 

pharmaceutical companies are abiding to 

the law by producing the cash flow 

statements however, no one is interested 

in disclosing some more useful 

information voluntarily regarding the cash 

flows like operating capacity due to 

increase in operating capacity, segmental 

cash flows or cash flow per share etc. The 

paper recommends the improvement in 

presentation of the statement 

incorporating the above said factors. 

Kakkad R (2013), examined the 

literature review on ratio analysis to 

assess the health of pharmaceutical 

industry in India. Indian pharmaceutical 

market is growing at a CAGR of about 

12% since last 5 years. The aged 

population of average age of 67 is around 

67 million in India. As per statistics, people 

of this age group consume 3 to 4 times 

more drugs as compared to younger 

population. This is an indicator of 

significant growth of pharmaceutical 

industry in India. Although conducting 

financial performance analysis of the 

company is a tedious work, it has ample of 

benefits. The ratio analysis gives a clear 

picture about the successfulness of an 

organization in short and long run. The 

paper provides the insight to the financial 

health of the pharmaceutical companies in 

India. By taking an example of Dr. 

Reddy’s Laboratories Ltd. and Lupin Ltd. 

examples the paper examines the 

soundness of the industry using the tools 

such as ration analysis and T test. 

Majumder T.H., Rahman M. M 

reviewed the case study of 

pharmaceutical industry in Bangladesh. 

The industrialization of the country is 

moving at rapid pace and pharmaceutical 

sector is a leading industry in Bangladesh 

that facilitates country’s GDP growth. It is 

observed that over last few years, the net 

profit of this industry is diminishing. The 

authors have tried to search for the 

reasons behind declining growth of the 

pharmaceutical industry in Bangladesh by 

carrying out financial performance of this 

industry to test its strengths and 

weaknesses for which they have used 

financial ratios, Multivariate Discriminate 

Analysis (MDA) as developed by Prof. 

Altman as well as some statistical tools, 

coefficient of variance (CV) and T-test etc. 

as measuring tools. Upon review of the 
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collected data from financial statements of 

various pharmaceutical companies in the 

country, the authors have found that most 

of the companies’ financial position, their 

performance, liquidity position and profit 

earning capacity are not strong and sound 

and most of the companies are heading 

towards bankruptcy in near future. In order 

to sustain in the industry, the authors 

recommended immediate improvement in 

the financial performance of these 

companies by taking necessary measures 

to overcome the issues relating to strict  

government regulation, insufficiency of 

financial management, absence of 

realistic goals, and increased cost of 

materials, labor and overhead. 

Malíková, Olga; Brabec, Zdeněk 

(2012)talks about how to seek the most 

efficient investment opportunity in today’s 

financial market. The best way to perform 

the analysis on a company to evaluate its 

efficiency is through studying the financial 

statements and performing a financial 

analysis on it. The result of the ratios are 

influenced by the presumption related to 

the financial statements that have been 

prepared. Lan, Z. Joe (2012) says that 

financial statements can be used to 

analyze the company’s position in the 

market and its performance using the 

statements as tools to measure how 

financially the company is stable. The 

Analysis is going to be made on the three 

most important financial statements 

applicable for investment research are 

reportedly the income statement, the 

balance sheet, and cash flow statement. A 

completed transaction links all three 

statements.  

Sharma, Anil K.; Kumar, Satish; 

Singh, Ramanjeet (2012) reveals that 

value relevance of financial statements, is 

negligible in Indian markets. However, 

some ratios based on these financial 

statements show significant association 

with stock market indicators. The results 

depart from financial studies conducted in 

other markets. The results further indicate 

that the value relevance of Return is 

statistically significant and is a useful 

measure for investment decision. ROMIC, 

LIDIJA (2011), financial statements are 

meant to be understood by readers who 

are knowledgeable of the economic 

activities and accounting strategies in the 

business world. 

METHODOLOGY 

This research aims to assess the 

financial health of Emirates Airlines where 

ratios are used to assess the financial 

strength of Emirates Airlines. Also 

Emirates Airlines is compared with its 

competitors air France-KLM airlines and 

Korean air over three years period from 

2012 to 2014.  This comparison will be 

based on the Ratio Analysis and corporate 

valuation that includes: Profitability, 

Enterprise value, credit/ Growth, Asset 

management and Liquidity. 

FINANCIAL RATIO ANALYSIS 

Before conducting the financial 

analysis, it is essential to understand the 

historic financial performance of Emirates 

Airlines and its competitors air France-

KLM airlines and Korean air. The financial 

condition of the companies will be 

assessed by briefly looking at the 

profitability, liquidity and other ratios then 

to compare them against a peer group. 

The peers are carefully chosen to consist 

of firms that are mostly similar to 

American Airline operations.  

Profitability ratios  

The profitability ratios indicate of 

the business’s ability to generate earnings 

compared to the expenses occurred. 

Having a higher value than the 

competitors and the industry average is an 

indicator that the firm is doing well.  

Emirates airlines has a better 

performance than global competitors in all 

profitability ratios, specially in 2014,  
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where we find that all of Emirates 

profitability ratios increased over time 

through the study period m and it 

witnesses a jump in 2014 comparing to 

previous years. 

Liquidity ratios  

These ratios determine the 

company’s financial strength and its ability 

to pay the short term debt obligations. The 

higher the ratios are; the bigger is the 

margin of safety the company have to 

cover its short term debts. Emirates 

airlines has good liquidity ratios through 

the period of study, that the ratios shows it 

has good ability to satisfy the liabilities 

with its assets, even it is performing better 

than the other two competitors, with high 

current assets compared to current 

liabilities. 

Yield Ratio :  

This financial ratio shows how 

much amount the company will pay to is 

shareholders as dividends for each share 

price. Unfortunately, there are some data 

that are not available for years 2012 and 

2013 of the Emirates airlines, so we are 

obliged to limit the analysis of yield ratios 

to cover only the year 2014. Through the 

data we have for 2014, we can conclude 

that Emirates airlines has obviously high 

enterprise value compared to other two 

competitors, also it has higher return on 

invested capital. 

Growth Ratio   

 The usage of growth ratio is one 

of the ways to estimate the future growth 

and high growth rate doesn’t always 

reflects the future but it keeps on changing 

continuously based on the changes in the 

economy and industry as well.  we find 

that Emirates airlines has a good 

performance comparing to global 

competitors in all ratios, that means the 

company is growing with steady growth 

and it is promising in the future. 

Credit / Leverage Ratio 

Credit Ratio shows the ability of 

any company to meet tis long term 

obligations. From the credit ratios 

perspective, we find that Emirates airlines 

are performing better than global 

competitors, as we find all credit ratios are 

lower than competitors, also we find that 

Emirates use to have a significantly high 

free cash flow comparing to competitors, 

but it goes negative in the last year. 

CONCLUSION 

In summary, this report offers a 

quick review of the financial health of the 

Emirates airlines, and comparing this 

performance with two of the big 

competitors namely the air France-KLM 

airlines and the Korean air. We used the 

financial ratio analysis to identify the 

financial efficiency of the Emirates airlines. 

we can conclude from the various financial 

ratios that Emirates is one of the 

promising and most developing air lines, 

and it is performing almost to the 

standards of the airlines industry, and in 

some aspects it performed better than the 

other two competitors specially in regard 

of profitability, as it has higher profitability 

than the other two, also this profitability 

has witnessed a big jump in 2014. So to 

conclude, emirates airlines is financially 

sound when compared to its competitors 

and its growing stronger financially. 
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Emirates Airlines air France - KLM Korean Air 

LIQUIDITY 2012 2013 2014 2012 2013 2014 2012 2013 2014 

Quick Ratio 0.46 0.37 0.41 0.63 0.60 0.48 0.39 0.25 0.21 

Current Assets to Total 
Assets 32.68 36.86 26.92 27.59 31.22 30.89 14.65 13.70 21.09 

Current Ratio 0.98 1.12 0.84 0.77 0.73 0.61 0.54 0.40 0.66 

LT Debt to Total Assets 34.82 37.43 37.89 34.81 33.81 34.41 48.28 41.68 46.79 
 
 

 
Emirates 
Airlines 

air France - 
KLM 

Korean Air 

YIELD 2014 2014 2014 

Financial Leverage 4.10 30.91 9.81 

Basic EPS 5 Year Average 0.37 -2.52 -162.11 

EBIT to Interest Expense 3.61 2.28 0.86 

EPS Growth -10.00 88.54 10.00 

EV To EBITA 30.83 7.97 42.70 

Return on Invested Capital 6.39 -13.24 2.10 

Current EV To EBITA 30.83 7.97 42.70 

EV To Book Value 4.22 
 

8.81 

EV To Market Cap 3.39 3.28 6.60 

EV To Shares Outstanding 2.47 31.57 286.29 

Enterprise Value 24290.39 9477.87 16798.43 

 
 

 
Emirates Airlines air France - KLM Korean Air 

GROWTH 2012 2013 2014 2012 2013 2014 2012 2013 2014 

Inventory to Sales 2.39 2.20 2.11 2.03 2.00 2.16 3.88 3.92 3.61 

Net Fixed Asset 
Turnover 1.38 1.34 1.26 2.07 2.20 2.30 0.87 0.78 0.76 

Net Fixed Assets to Tot 
Assets 63.82 60.17 70.45 43.60 44.10 45.11 64.77 67.64 67.24 

Sales to Net Fixed 
Assets 1.25 1.25 1.13 2.14 2.28 2.38 0.85 0.76 0.75 

Sales to Total Assets 0.80 0.75 0.79 0.93 1.00 1.07 0.55 0.52 0.51 

 
 

 
Emirates Airlines air France - KLM Korean Air 

PROFITABILITY 2012 2013 2014 2012 2013 2014 2012 2013 2014 

5 Year Average Return On 
Assets  6.37 4.53 4.77 -1.27 -3.18 -2.79 -1.74 0.29 -0.02 

Return on Invested Capital 3.64 4.77 6.39 -6.75 -10.32 -13.24 1.23 0.31 2.10 

EBIT to Net Sales 2.95 3.99 5.28 -3.43 -0.89 3.01 2.50 -0.17 3.32 

Return on Assets 2.11 2.66 3.31 -4.35 -6.91 -0.81 1.09 -0.98 -2.07 
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Emirates Airlines air France - KLM Korean Air 

CREDIT 2012 2013 2014 2012 2013 2014 2012 2013 2014 

Common Equity to 
Tot Assets 

27.53 24.01 24.78 17.92 8.83 -2.89 11.38 11.52 8.89 

LT Debt to Common 
Equity 

126.47 155.89 152.92 194.25 382.90 
 

424.23 361.70 526.45 

LT Debt to Total 
Capital 

51.28 55.83 56.70 58.91 65.16 84.18 61.25 52.90 59.24 

Tot Debt to 
Common Equity 

145.50 178.04 168.54 228.59 485.48 
 

581.58 579.96 783.12 

Total Debt To EV 
  

0.75 1.36 1.48 1.29 0.90 0.95 0.89 

Total Debt to Total 
Equity 

143.86 175.95 166.59 226.02 475.32 
 

523.57 559.06 741.93 

Total Debt to Total 
Assets 

40.06 42.75 41.76 40.97 42.87 43.60 66.19 66.84 69.60 

Free Cash Flow 
1307.00 7041.00 

-
1309.00 

-767.67 411.78 -530.07 745.05 198.51 263.23 
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Abstract 

Big Data  concern large-volume, complex, growing data sets with multiple, autonomous 
sources. With the fast development of networking, data storage, and the data collection 
capacity, Big Data are now rapidly expanding in all science and engineering domains, 
including physical, biological and biomedical sciences. Data sharing in big data is the 
great issue in this platform. This project proposes a framework for secure sensitive data 
sharing on a big data platform Using Efficient Encryption algorithm. It protects the 
security of users’ sensitive data.There will be no leakage while transferring the data from 
Distrubuted File System to many server.The sensitive data is secured by the hask key.The 
plain text is encrypted to the binary values and then decrypted.At the same time the data 
owners have the complete control of their own data. 

Keyterms : Big data,Encryption,Distributed file system, Data sharing. 

INTRODUCTION 

             Secure sensitive data sharing 

involves four primary safety factors. First, 

there are security issues when sensitive 

data are transmitted from a data owner’s 

local server to a big data platform. 

Second, there can be sensitive data 

computing and storage  security problems 

on the big data platform. Third, there are 

secure sensitive data use issues on the 

cloud platform[2]. Fourth, there are issues 

involving secure data destruction. Some 

research institutions and scholars at home 

and abroad have made positive 

contributions to exploration and research 

aimed at solving these security 

problems.From [1]  Existing technologies 

have partially resolved data. 

            Sharing and privacy protection 

issues from various perspectives, but they 

have not considered the entire process in 

the full data security life cycle[3]. 

However, a big data platform is a 

complete system with multi-stakeholder 

involvement, and thus cannot tolerate any 

security breach resulting in sensitive data 

loss. In this paper, weanalyze security 

issues involving the entiresensitive data 

sharing life cycle and describe a 

systemmodel created to ensure secure 

sensitive data sharingon a bigdata 

platform, to guarantee secure storage 

onthe big data platform using Proxy Re-

Encryption (PRE)technology, and to 

ensure secure use of sensitive 

datasharingusing a private space process 

based on a VirtualMachine Monitor 

(VMM). Then, a security plug-inand a data 

self-destruction mechanism help to 

alleviateuser concern regarding sensitive 

personal informationleakage. 

EXISTING SYSTEM 

             The  existing system, proposed a 

method based on PRE. A semi-trusted 
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agentwith a proxy key can re-encrypt 

cipher text. However, the agent cannot 

obtainthe corresponding plaintext or 

compute the decryption key of either party 

in theauthorization process.And a Fully 

Homomorphic Encryption (FHE) 

mechanism is proposed in existing 

system.It permits a specific 

algebraicoperation based on cipher text 

that yields a still encrypted result[4]. 

 The Existing Systems Data sharing 

is not secure and doesn’t reliable. This 

System Design Doesn’t Follow in Low 

Cost, So User should spend high cost. 

While Sharing data in Network ,it may lead 

to data leak when Data Transfer.It cannot 

tolerate any security breach resulting in 

sensitive data loss. 

PROPOSED SYSTEM 

         In proposed system, the system 

proposes a framework which is shown in 

fig 1.,for secure sensitive datasharing on a 

big data platform and presents Enhance a 

proxy Server encryption.This algorithm is 

based on heterogeneous cipher text 

transformation.And it uses a private space 

process based on a Virtual Machine 

Monitor (VMM) to ensure secure use of 

sensitive data sharing.Implement The 

Map-Reduce algorithm   for improve  

Processing  Time for Large Sensitive 

Data. And asecurity plug-in and a data 

self-destruction mechanism help to 

alleviate userconcern regarding sensitive 

personal information leakage. 

 Proposed encryption has protects 

the security of users’ sensitive data 

effectively.While  sharing Sensitive data  It 

Transfer Safely. Main advantage is  

reduce   communication Cost. Map() 

provides support for the realization of 

system functions.This is used to establish 

fine-grained access control in which users 

are revoked. Fig 2 and Fig 3 describes the 

proposed system distributed architecture, 

Keygeneration and secure data sharing. 

 Data Owner and User 

Authentication 

 Data  Selection & encryption  

 Data Upload In DFS and Proxy 

Re-Encryption 

 User  Data Request and Download 

 Get Key & Decryption 

SYSTEM ARCHITECTURE 

Data Owner and User Authentication 

 User Authentication  &   Data  

Owner authentication Verified  in this 

module If   the  User is          New user 

they should Submit  Their details are 

given to data owner.Users   Information  Is 

valid          Then Their registration will 

accept and providing  data  access 

Permission when  user  enter their correct 

id. 

Data  Selection  And  encryption 

 The data owner selects the Any 

files from Different source and to be 

encrypted in ECC Format.The data owner  

should have  the  ECC own  key for 

authority.Then the file is encrypted  

Forward to DFS. 

Data Upload In DFS and Proxy Re-

Encryption 

 When The  ECC  file Forward To 

Distributed File Service in Hadoop.DFS 

contain multiple  Proxy-Server Location 

Information.Then Its Forward The  ECC  

File Data  to   Proxy-ServerIn Proxy will 

Re-Encrypt the specified file using  

symmetricEncryption algorithm. And store 

a encrypted data in server. 

User  Data Request and Download 

 In This Module  When the user 

entered  their access mode  will select the 

file  send request to the  Data Owner . 

Data Owner will redirect The Request  to 

the DFS.DFS has Forward the  user 

request  to Proxy-Server  and  send The 
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user requested  files encrypted data to 

user with a decrypted Key   data from 

Proxy-Server. 

Get Key & Decryption 

 In this Module User download the  

encrypted data with encrypt key from 

ProxyUsing this Key The decrypt the Data 

and get The  ECC file format and again 

send the download file ECC decrypt key  

requested to the data Owner and get the  

downloaded file  ECC  key for  Decryption 

.using This key user will get the plain text  

data. 

CONCLUSION 

 In this project, the system has 

proposed a framework to protect the 

security of users’ sensitive data effectively 

and shares these data safely. It included 

secure data delivery, storage, usage, and 

destruction on a Trusted big data sharing 

platform.The result shows that is a 

feasible solution to balance the benefits of 

involved parties under the semi-trusted 

conditions. In the future, we will optimize 

the heterogeneous proxy re-encryption 

algorithm, and further improve the 

efficiency of encryption. In addition, 

reducing the overhead of the interaction 

among involved parties is also an 

important future work. 
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Figure 1. Framework for Datasharing 
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Fig 2. Key Generation 

 

Fig 3. Datasharing 
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ABSTRACT 

This Paper studies about the Financial distress and performance of Textile sector for the 
year 2014-15, for that the motivation came from CRISIL and CARE default study report. 
Therefore for this we have taken 258 companies listed in BSE and NSE for our study. We 
have used Altman Z-score model and Piotroski F score model. Altman Z-score will 
distribute the company based on safe zone, grey zone and distress zone, whereas 
Piotroski F score model evaluates financial  performance based on simple 9 point score 
and distinguishes it based on good score (7 to 9), average score (4 to 6) and bad score (0 
to 3). As per Altman Z score we got 86 companies are in safe zone, 71 companies in 
neutral zone and 101 companies in distress zone. When we applied Piotroski F score as 
per that we got the distribution of company as follows 74 companies got good score, 142 
average score and 42 bad score. Out of 10 sub-sector in textile, Jute products and 
Synthetic Yarn performed well, where as Readymade Garments and Silk Textiles 
subsector are in financial distress. Analysis as per capitalization, tiny cap textile 
companies are in more distress compare to mid cap and small cap. Our main contribution 
to the literature is integration of Altman Z-score and Piotroski F score model, by doing 
this we are able to find out the companies in Altman Z- score safe zone (Z> 2.99) and 
Piotroski F score between 7 to 9 (good) has better operating margin, good ROE , higher 
one year return and lower debt level. The companies in Z<1.8 and Piotroski F score 
between 0 to 3 are in financial distress and hence their performance is contrast. We can 
conclude that, by combining both models we can measure the performance and distress 
of textile sector much effectively rather using both models separately.  

Key Words: Corporate Performance, Financial Distress, Textile Sector, Altman Z score, 
Piotroski F score, Mid Cap, Small Cap, Tiny Cap 

 
INTRODUCTION 

The company would be running 

smoothly, but due to macroeconomic 

factors or microeconomic factors, not 

favoring it will show the first sign of 

discomforts. If the company does not 

recognize it in the initial stage it plummets 

to failure. 

Financial Distress or Business 

Failure is the state where the company is 

not in the position to meet its financial 

obligation when it is due. Functionally, the 

company is said to be in financial distress 

when any of the following events have 

occurred: bankruptcy, bond default, and 

overdrawn bank account, or non- payment 

of a preferred stock dividend (Beaver, 

1966).  Financial Distress can prove to be 

costly to both internal and external 

stakeholders of the company. While the  

direct costs, such as, auditor’s fees, legal 

fees, management fees and other 

payments, need to be incurred if the firm 

is forced to file for bankruptcy, the indirect 

costs, such as, lost profits and higher 

costs of capital, are incurred even if 

bankruptcy is avoided (Altman, 1984). 

Default rates is in raising trend in past ten 

years. This warrants investigating 

alternative models that might be useful in 

predicting the chance of default. 
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Accounting-based information 

derived from the financial statements has 

been maximized extensively used for 

prediction of the risk of default. Even 

though numerous research made an 

attempt to use different variables in the 

shape of accounting ratios, pioneering 

works were the ones of Altman (1968) and 

Ohlson (1980). Altman (1968) combined a 

set of five financial ratios using 

multivariate discriminant analysis into a 

risk measurement score popularly known 

as the Z-score. The Altman’s Z-score was 

a pioneering attempt to model the risk of 

distress in a simple and straightforward 

way. The Z-score provided the much-

needed foundation for default risk 

assessment. Recognizing the problems 

associated with the assumptions of 

multivariate discriminant analysis, Ohlson 

(1980) used conditional logit analysis for 

bankruptcy prediction. Altman (1968) 

employs multivariate discriminate analysis 

(MDA) on a list of accounting ratios to 

discover those ratios that are statistically 

related to future bankruptcy. Ohlson 

(1980) uses a logit model, which makes 

use of much less restrictive assumptions 

than those taken through the MDA 

approach. Zmijewski (1984) adopts a 

probit approach that is also primarily 

based on accounting records, however , 

uses an extraordinary set of explanatory 

variables. All of these methods expect 

future bankruptcy primarily based on 

accounting ratios drawn from publicly 

available annual reports. Despite the 

quality of those models, there is a desire 

to explore the usefulness of a brand new 

generation of models that take into 

consideration crucial aspects, such as, the 

quality of earnings in predicting the danger 

of distress. Piotroski (2000) developed a 

score to differentiate between financially 

weak and robust stocks from a group of 

high book-to-market stocks or value 

stocks. He argued that high book-to-

market firms tend to be financially 

distressed and such separation could be 

used to improve the performance of the 

portfolio. Apart from measures regarding 

profitability, cash flow, leverage, liquidity, 

and efficiency, the score included some 

distinctive variables, such as quality of 

earnings and equity dilution. However, the 

study focused on improving the stock 

returns to a high book-to-market investor 

using this score. Hence, this motivates me 

to examine if the Piotroski’s F-score can 

be noteworthy in predicting the risk of 

default. To the best of my knowledge, no 

prior study has used the Piotroski’s F-

score for analyzing financial distress. The 

study would add to the existing literature 

on financial distress analysis by making 

available yet another measure which has 

so far not been explicitly used for distress 

prediction. The major purpose of my study 

is to find out how Indian  textile sector is 

performing by combining Altman Z-score 

and Piotroski’s F-score model.  

The rest of the article is organized 

into the following sections. The second 

section consists of the detailed literature 

review of the accounting-based models of 

default prediction. The third section 

describes the theoretical framework. The 

fourth section presents the data and 

methodology. The fifth section presents 

the results and discussion thereof. The 

last section gives the concluding remarks 

LITERATURE REVIEW 

This section provides an in-depth 

review of the literature on the accounting-

based models for financial distress 

prediction. The studies mainly used 

accounting ratios relating to profitability, 

liquidity, leverage, solvency and efficiency 

in an attempt to predict financial distress. 

The important works in this field have 

been those of Beaver (1966), Altman 

(1968) and Ohlson (1980). Beaver (1966) 

tested and established the utility of 
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accounting information, in the form of 

ratios, in predicting distress using 

univariate analysis. However, he 

cautioned that ratios cannot be used 

arbitrarily. Altman (1968) used multiple 

discriminant analysis (MDA) and 

combined a set of five financial ratios, 

namely, working capital to total assets, 

retained earnings to total assets, earnings 

before interest and taxes to total assets, 

market value of equity to book value of 

total debt and sales to total assets, into a 

weighted average score popularly known 

as the Z -score. Classification of sample 

firms into distressed and non-distressed 

classes were done on the basis of a cutoff 

Z -score that optimally differentiated 

between the two categories of sample 

firm. Altman's Z-score model had the high 

predictive ability for the initial sample one 

year before failure (95% accuracy) and on 

a hold out sample was 79%. Altman, 

Haldeman, and Narayanan (1977) 

developed a model for bankruptcy 

prediction known as the ZETA model 

using seven variables with some of the 

variables drawn from Altman (1968), 

which integrates comprehensive inputs 

with respect to discriminant analysis and 

uses a sample of insolvent firms 

essentially covering the period 1969-1975. 

The results of the study are matched with 

different bankruptcy classification 

approaches via the explicit introduction of 

prior probabilities of group membership, 

observed accuracies, and estimates of 

costs of misclassification errors. Ohlson 

(1980) developed a model for predicting 

bankruptcy based on a conditional  logistic 

analysis, which was an improvement over 

Altman’s (1968) five- factor model based 

on MDA which had restrictive 

assumptions. Based on Ohlson’s work 

(1980), Zmijewski (1984) developed a new 

bankruptcy forecast model: the probit 

model. His model takes into account, 

accounting data as well as on a set of 

independent variables. That independent 

variable is an important factor required to 

be considered has been pointed out by 

Lennox (1999). Zmijewski (1984) 

observed that external factors like industry 

sector, the size of a company and the 

economic cycle are vital factors 

influencing bankruptcy likelihood. Many 

recent studies also test the accuracy of 

the accounting-based models, mainly the 

Altman model, in various developing 

countries including India. Bandyopadhyay 

(2006) used modified Z-score model for 

predicting corporate bond default and 

employed logistic regression. The new 

Z‐score model developed in this paper 

showed not only a high classification 

power on the estimated sample, but also 

exhibited a high predictive power in terms 

of its ability to detect distressed firms in 

the holdout sample. The model clearly 

outperforms the other two contesting 

models comprising of Altman's original 

and emerging market set of ratios 

respectively in the Indian context. The 

empirical outcomes reveal that inclusion of 

financial and non‐financial variables would 

be helpful in more accurately describing 

default risk. Given the extensive defaults 

of urban cooperative banks in India, Ramu 

(2009) examined the asset quality in some 

chosen urban cooperative banks in the 

state of Tamil Nadu. This paper also 

traces the Non-Performing Assets of 

financial cooperatives in other countries. 

Bhunia and Sarkar (2011) used 16 

financial ratios for bankruptcy forecast of 

Indian firms using multiple discriminant 

analysis. Nevertheless, their study was 

limited only to a small sample of private 

sector pharmaceutical companies. Mondal 

and Roy (2013) constructed model using 

seven financial ratios to predict sickness 

in the Indian steel industry for that they 

have adopted cluster analysis and step-

wise logistic regression. The empirical 

study found that rate of growth of profit 
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after tax (RGPA) and debt-equity ratio is 

important variables in predicting distress.  

 

Description of Altman Z-Score 

The Altman Z-score is a widely 

used measure that applies an algorithm 

that has been found to have a useful 

predictive value on the likelihood of a 

business going bankrupt. 

Keep in mind that this is a 

likelihood and not a prediction. From a 

company's financials, it may look likely 

that bankruptcy looms, but the 

management may well succeed in 

improving matters. 

However, for the thinking investor, 

it's wise to keep an eye on this number 

and have an insight into a company's 

solvency. 

Here's a complete description of 

how the Altman Z-score works. 

Z- score formula was developed by 

Edward Altman, Assistant Professor of 

Finance at New York University. The 

score predicts the bankruptcy or the 

likelihood of financial distress within two 

years of the company and was first 

published in the 1968. The score tries to 

predict probability of default by the 

companies due to the financial distress 

based on the current financial statistics of 

the company. 

The Z-score formula for the 

manufacturing companies is: 

Z = 1.2T1 + 1.4T2 + 3.3T3 + 0.6T4 + 

0.999T5 

Where: 

T1 = Working Capital / Total Assets. 

(Measures liquid assets in relation to the 

size of the company) 

T2 = Retained Earnings / Total Assets. 

(Measures profitability that reflects the 

company's age and earning power) 

T3 = Earnings Before Interest and Taxes / 

Total Assets. (Measures operating 

efficiency apart from tax and leveraging 

factors. It recognizes operating earnings 

as being important to long-term viability.) 

T4 = Market Value of Equity / Book Value 

of Total Liabilities. (Adds market 

dimension that can show up security price 

fluctuation as a possible red flag.) 

T5 = Sales/ Total Assets. (Standard 

measure for total asset turnover) 

While 

Z > 2.99 are considered in 'Safe' Zones, 

1.81 < Z < 2.99 are considered in 'Grey' 

Zones 

Z < 1.81 are considered in the 'Distress' 

Zones 

Z-score estimated for non-

manufacturers companies is: 

Z = 6.56T1 + 3.26T2 + 6.72T3 + 1.05T4 

Where 

T1 = Working Capital / Total Assets, T2 = 

Retained Earnings / Total Assets 

T3 = Earnings Before Interest and Taxes / 

Total Assets, T4 = Market Value of Equity 

/ Total Liabilities 

While 

Z > 2.6 are considered in 'Safe' Zone, 1.1 

< Z < 2.6 are considered in 'Grey' Zone 

and 

Z < 1.1 are considered in the 'Distress' 

Zone 

Does the Altman Z-Score Work? 

As per Altman's study the average 

Z-score for the group of companies which 

bankrupted was -0.25 and for the non-

bankrupt group was 4.48. And his test 

were found to be 72 per cent accurate in 

predicting bankruptcy two years before the 

event and 80-90 per cent accurate one 

before the event. 

The Z Score is not intended to 

predict when a firm will actually file for 

legal bankruptcy. It is instead a measure 
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of how closely a firm resembles other 

firms that have filed for bankruptcy, i.e. it 

tries to assess the likelihood of economic 

bankruptcy. 

Illustration: Given below the components 

required to calculate the aggregate value 

of Altman Z-score 

Company: Gokaldas Exports Ltd. (Public)     

Industry: Textile     

After inserting these figs. In the above 

formula we get Z = 2.4868. The company 

falls in grey zone. 

Description of Piotroski’s F-score 

Joseph D. Piotroski works as an 

Associate Professor of Accounting at the 

Stanford Graduate School of Business. In 

2000, he wrote the paper, “Value 

Investing: The Use of Historical Financial 

Information to Separate Winners from 

Losers”. It was this paper that outlined 9 

fundamental ranking criteria for picking 

winning stocks. Using his stock selection 

criteria, he was able to theoretically 

average 23% yearly gains between the 

years 1976 and 1996. During 2010 as the 

market sprang back to life, his strategy 

worked over 5 times better than his 

previous average.What are the 9 

fundamental rankings that he uses to 

achieve these phenomenal gains? We 

award one point if a stock passes each 

test and zero if it doesn't. The maximum 

score is 9. 

Here are the 9 F-Score ranking criteria: 

The first four criteria of the Score 

measure profitability. 

1. Positive net income compared to last 

year, if it is then score “1” otherwise 

score “0”. 

2. Positive operating cash flow in the 

current year, if it is then score “1” 

otherwise score “0”. 

3. Higher return on assets (ROA) in the 

current period compared to the ROA in 

the previous year, if it is then score “1” 

otherwise score “0”. 

4. Cash flow from operations greater 

than Net Income in the current year, if 

it is then score “1” otherwise score “0”. 

Next three points looks at the health of 

the balance sheet in terms of debt and 

the number of shares outstanding. 

5. Lower ratio of long term debt to equity 

in the current period compared to 

value in the previous year, if it is then 

score “1” otherwise score “0”. 

6. Higher current ratio this year 

compared to the previous year, if it is 

then score “1” otherwise score “0”. 

7. No new shares were issued in the last 

year, if it is then score “1” otherwise 

score “0”. 

The last two factors of the Piotroski 

Score looks at operating efficiency. 

8. A higher gross margin compared to 

the previous year, if it is then score 

“1” otherwise score “0”. 

9. A higher asset turnover ratio 

compared to the previous year, if it is 

then score “1” otherwise score “0”. 

Then total all the individual score, we 

will get the aggregate Piotroski F- 

Score . 

How to decide the company’s stock is 

good, average or bad? 

 Piotroski  Score is 9, 8, 7 (good 

stock) 

 Piotroski  Score is 6,5,4 (average 

stock) 

 Piotroski  Score is 3,2,1 (bad 

stock) 

Similarly, we would like to apply this 

Piotroski’s F-score model to check the 

recent performance of the textile sector 

stocks 
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Illustration: Given below the components 

required to calculate the aggregate value 

of Piotroski’s F-score 

Textile Sector Overview 

Key Facts: 

The fundamental strength of the 

textile industry in India is its strong 

production base of wide range of 

fibre/yarns from natural fibres like cotton, 

jute, silk and wool to synthetic /man-made 

fibres like polyester, viscose, nylon and 

acrylic 

According to UN Comtrade data 

released in June, 2014 

India was announced as the 

world’s second largest exporter of textiles 

and clothing in the world. 

And 6th largest exporter of clothing 

only. 

India accounts 63 per cent of the 

market share of textiles and garments 

India is the 2nd biggest producer 

of silk and cotton 

Indian textile industry accounts for 

about 24 per cent of the world’s spindle 

capacity and 8 per cent of global rotor 

capacity and it has the highest loom 

capacity (including hand looms) with 63 

per cent of the world’s market share. 

India accounts for about 14 per 

cent of the world’s production of textile 

fibres and yarns. 

Growth of Textile Sector: 

It contributes 14 per cent to 

industrial production and 4 per cent to 

GDP. 

With over 45 million people, the 

industry is one of the largest source of 

employment generation in the country. 

The industry accounts for nearly 

13 per cent of total exports. 

The size of India’s textile market in 

2014 was $99.0 billion which is expected 

to touch $226 billion market by 2023 at a 

CAGR of 8.7 per cent between 2009-23E. 

Export Market Share: 

In 2014, textiles had a share of 60 

per cent of the export market; apparels 

contributed the remaining 40 per cent. 

To improve technical skills in 

apparel industry government established 

75 apparel training and design centres 

across India 

National Institute of Fashion 

Technologies played pioneering role in 

growth of apparel industry and exports 

To promote apparel exports 12 

locations have been approved by the 

government to set up apparel parks for 

exports. 

Exports have been a core feature 

of India’s textile and apparel sector, a fact 

corroborated by trade figures. 

Exports grew to $41.4 billion in 

FY15 from $17.6 billion in FY06, implying 

a CAGR of 9.97 per cent Exports during 

FY16 (between April-September 2015) 

touched USD19.1 billion. 

However, in FY15, India’s textile 

exports crossed the mark of FY14 and 

touched $41.4 Billion. 

Readymade garments was the 

largest contributor to total textile and 

apparel exports from India in FY15 the 

segment had a share of 41 per cent. 

Cotton and man-made textiles were the 

major contributors with shares of 31 per 

cent and 16 per cent, respectively 

Porter Five Forces Analysis          

Continued Support To Textile Sector 

By The Government In FY16 Budget 

 Stress on Mechanisation 
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 USD252 million has been allocated 

for TUFS scheme.  

 USD24.8 million has been 

allocated for National Handloom 

Development Program.  

 USD33.34 million has been 

allocated for Human Resource 

Development. 

 Tax sops and financial package 

 Zero excise duty for the cotton 

products. 

 Structure of the excise duty on 

Man-Made Fibre has been same. 

 Infrastructure support 

 Allocation of USD39.8 million for 

apparel parks under SITP. 

 USD26.05 million have been 

allocated for NER Textile 

Promotion Scheme. 

 USD1.33 million has been 

allocated to Trade Facilitation 

Centre and Craft Museum. 

Methodology 

 

RESULTS 

In Table 3 We have applied the 

Altman Z score model Equation for 258 

textile companies to distinguish them as 

safe zone, grey zone and distress zone.  

Z = 1.2T1 + 1.4T2 + 3.3T3 + 0.6T4 + .999T5 

Out of 258 textile companies 33% 

of companies are in safe zone, 28% in 

grey zone and remaining 39% are in 

distress zone. For the above classification 

we have calculated median operating 

margin, median ROE, median one year 

return and average long term debt. Safe 

Zone which has 86 companies display 

strong operating margin, ROE and one 

year return compared to companies in 

grey and distress zone. The safe zone 

also has low average debt volume of 

Rs.117.03 crore compared to distress 

zone which is six times more leveraged 

i.e., Rs 694.98 crore.  

Piotroski F Score model gives the 

performance of companies based on 9 

financial indicators, Which we have 

explained in detail in literature review 

section. 

Out of 9 points if company scores 

between 7 and 9 then the company’s 

performance is good in this financial year. 

If it is between 4 and 6 it is considered 

average performance. If it is between 0 

and 3 then company’s performance is bad 

for this financial year. In Table 4, we have 

calculated the Piotroski F Score of 258 

textile companies and we got 74 

companies scoring 7 and above  which 

speaks about their good performance in 

2015 financial year i.e., (9 points- 11 Co.s, 

8 points- 25 Co.s and 7 points- 38 Co.s), 

whose median operating margin between 

10.5%to 15%, Median ROE between 10 to 

15% and median one year return between 

23 to 42%. There were 142 companies 

which is more than 50% of textile 

companies, scoring Piotroski F Score  

between 4 and 6 which is an average 

performance for 2014-15. There median 

operating margin range between 4.5%  to 

10.5%, median ROE is in the range of 0 to 

7% and median one year return between 

13% to 32%. Remaining companies 

performance for the year 2014-15 is bad 

as their Piotroski F Score  is between 1 

and 3, these companies median operating 

Step 1 

• Referred CRISIL & CARE Default Rating 2015 and 
selected Textile Sector for our study based on more no. of  
units going default. 

Step 2 

• Present Status of Textile sector was collected from Indian 
Brand Equity Foundation. 

Step 3 

• 559 Textile Companies listed in BSE & NSE. Our study 
includes 258 out of 559 textile companies. 

Step 4 

• Variables for the study was collected from CMIE Prowess 
database. 

Step 5 

• Applied Altman Z-Score model to calculate the Z-score to 
known the solvency of the company 

Step 6 

• Applied Piotroski’s F-score model to know the corporate 
performance based on the 9 point score.  

Step 7 

• Matched Altman Z score with Piotroski’s F-score  to know 
the relationship between solvency and corporate 
performance 
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margin is between     minus 1.90% to plus 

1.50%, median ROE is between -11% to -

4%, and median one year return  minus 

54% to plus 1.97%. 

Table 5 gives the distribution of 

companies in 10 sub-sector in textile 

sector based on Altman Z-score. The 

cotton and blended yarn sub-sector has 

68 companies out of 258 companies in 

that 20 companies is in safe zone, 20 in 

grey zone and 28 companies in distress 

zone. Though there are more distress 

companies in this sub-sector, it is 

compensated by equally more companies 

in safe and grey zone. Therefore this sub-

sector has comparatively lesser debt i.e., 

Rs.263.42 crores and in terms of 

operating margin, ROE and one year 

return it has done well. Jute products Sub-

sector has performed  both in terms of 

return and lesser debt levels. Synthetic 

yarn subsector has also contributed 

positively to the textile sector. The worst 

effected sub-sector is readymade garment 

sub-sector as their one year return is -

13.39% .In terms of median ROE, Silk 

Textiles is having ROE of -2.73%. 

Companies in cloth sub-sector is 

comparatively more leveraged with Rs. 

1035.24 Crores in their balance sheets. 

As per Table 6, Cotton & Blended 

Yarn sub-sector has 15 companies which 

performs better in terms of Piotroski F-

score ranging between scores of 7 to 9 

(Good Score) and it has 13 companies 

ranging between the scores of 0 to 3 (Bad 

Score). Miscellaneous Textiles is 

performing well as it has more than 80% 

(i.e., 21 out of 24 companies) Piotroski F-

score between 4 and 9. Readymade 

garments has 7 companies having bad 

Piotroski F-score between 1 and 3 which 

is not a good sign for the textile sector. 

Textile processing subsector has around 

70% of companies i.e., 33 out of 48 lying 

in the average Piotroski F-score of 4 to 6. 

Sub-sector Woolen textiles having 100% 

of companies scoring a Piotroski F-score 

between 4 and 9. 

Based on capitalization, Table 7 

clearly tells that none of the mid cap 

companies is in distress zone. Small Cap 

has out 31 companies out of 59 

companies is in safe zone and remaining 

15 companies is in grey zone and 13 

companies is in distress zone. Out of 193 

tiny cap companies 46% of them are in 

distress zone and rest of them are in safe 

and grey zone. 

As pet Table 8, Mid cap 

companies in safe zone has very good 

operating margin of 21.30%, very high 

ROE and one year return of 58.02% and 

83.12% respectively. Average long term 

debt of safe zone mid cap companies is 

less than half of what the grey zone mid 

cap companies which has an average 

long term debt amounting to Rs.2823 

crores. There are no distress textile 

company in mid cap segment 

Small cap textile companies in 

safe zone performs relatively well in both 

in terms of operating margin and ROE  

i.e., 14.82% and 17.13% respectively 

compared to companies in safe zone and 

distress zone. Grey zone companies one 

year return is more than double i.e., 

53.10% compared to safe zone’s 26.03% 

and distress zone’s 13.12%. Small cap 

textile companies in distress zone has a 

huge debt in their balance sheet 

amounting to Rs.3268.02 crores 

compared to safe zone’s leverage of 

Rs.182.42 crores and grey zone’s 

Rs.605.97 crores. 

When we map the performance of 

mid cap, small cap and tiny cap textile 

companies based on Piotroski F-score, we 

get all the mid cap companies has good 

and average scores from 4 to 9 points. 

Out of 59 small cap textile companies only 

2 companies has a Piotroski F-score of 3, 

remaining 57 companies is spread 
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between the average and good score of 4 

to 9. Tiny cap textile companies are worst 

performers in terms of Piotroski F-score. 

There are 42 companies out of 193 which 

does below performance, and there are 

also more companies in average zone i.e., 

142 textile companies whose Piotroski F-

score is between 4 and 6. 

Above Table 12, Describes the 

258 textile companies distributed as per 

Altman Z score under safe zone 86 

companies, grey zone 71 companies and 

distress zone 101 companies. We 

prepared the Piotroski F-score to check 

how many companies in each zone 

performs in this financial year and 

checked how many companies falls in 

good (7 to 9 points), average (4 to 6 

points) and bad (0 to 3 points). We also 

checked the median operating margin, 

median ROE, median one year return and 

average long term debt based on following 

cases: 

From the above Table 13, we can 

capture the best of Altman Z-score model 

and Piotroski F-score model. There are 34 

textile companies under the under Altman 

Z-score of above 2.99  and good Piotroski 

F-score from 7 to 9. These companies 

performance in terms of operating margin 

is 11.51%, ROE of 14.55%, one year 

return of 52.44% is and has relatively 

lower average long term debt of 

Rs.200.60 crores, which suggests the 

companies in this zone has putforth best 

performance. The 08 companies under 

Altman Z-score safe zone having an 

Piotroski F-score between 0 and 3 (bad) 

has done poor in terms of ROE i.e., 

0.34%, but they compensate it in terms of 

one year return of 32.98%.There are 69 

textile companies which is having an  

Altman Z –score between  1.81 < Z < 2.99 

having an Piotroski F-score ranging from 7 

to 9 (good) and 4 to 6 (avg). These textile 

companies they have stable operating 

margin ranging between 8% to 10%, ROE 

between 5.5% to 10.5% and generates a 

good return between 30% to 32%. These 

companies have acceptable debt level 

ranging between Rs.300 crores to Rs.400  

crores. There are only 2 companies in 

grey zone with Piotroski F-score between 

0 and 3 (bad). It has negligible operating 

margin of 0.39% and a ROE of -14.31 % 

which is not good, though it has very high 

one year return of 97% and low debt level 

of Rs.11.57 crores. Ten textile companies 

in distress zone (Z < 1.81) and Piotroski F-

score ranging from 7 to 9 (good) has 

operating margin of 13.29% and ROE of 

12.56%, their performance in terms of one 

year return is -11.85% and also their 

balance sheet is highly leveraged 

amounting to Rs.2440.73 crores which 

can further drag down their returns. There 

are 59 companies in Altman Z score 

distress zone (Z < 1.81) with Piotroski F-

score ranging from 4 to 6 (avg.) has zero 

ROE and their performance in terms of 

operating margin and one year return is 

also quite mediocre ranging from 5 to 7%. 

Their debt level stands at Rs.520.47 

crores. There are 32 highly distress textile 

companies which is having an Altman Z 

score of <1.81 and their Piotroski F-score 

ranging from 0 to 3 (bad). These 32 textile 

companies has negative operating margin, 

ROE and one year return of -2.75%, -

8.25% and -4.57% respectively. These 

companies also have quite a bit debt in 

their balance sheet amounting to 

Rs.471.21 crores. 

CONCLUSION 

Textile Sector of the Indian 

economy is one of the major employment 

providers as well as it contributes 14% of 

the Indian exports. From the past five 

years there is an increasing default  from 

this sector  as per CRISIL and CARE 

default study report ,which had motivated 

us to study the financial performance as 

well as distress analysis. Therefore for this 

we have taken 258 companies listed in 
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BSE and NSE for our study. We have 

used Altman Z-score model and Piotroski 

F score model. Altman Z-score will 

distribute the company based on safe 

zone, grey zone and distress zone, 

whereas Piotroski F score model 

evaluates financial  performance based on 

simple 9 point score and distinguishes it 

based on good score (7 to 9), average 

score (4 to 6) and bad score (0 to 3). As 

per Altman Z score we got 86 companies 

are in safe zone, 71 companies in neutral 

zone and 101 companies in distress zone. 

When we applied Piotroski F score as per 

that we got the distribution of company as 

follows 74 companies got good score, 142 

average score and 42 bad score. Out of 

10 sub-sector in textile, Jute products and 

Synthetic Yarn performed well, where as 

Readymade Garments and Silk Textiles 

subsector are in financial distress. 

Analysis as per capitalization, tiny cap 

textile companies are in more distress 

compare to mid cap and small cap. Our 

main contribution to the literature is 

integration of Altman Z-score and 

Piotroski F score model, by doing this we 

are able to find out the companies in 

Altman Z- score safe zone (Z> 2.99) and 

Piotroski F score between 7 to 9 (good) 

has better operating margin, good ROE , 

higher one year return and lower debt 

level. The companies in Z<1.8 and 

Piotroski F score between 0 to 3 are in 

financial distress and hence their 

performance is contrast. By combining 

both models we can measure the 

performance and distress of textile sector 

much effectively. 
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Industry Wise Break Up of Defaults on Long term instruments from 2009-2015 

Industry 2009 2010 2011 2012 2013 2014 2015 Total 

Textiles 8 12 26 50 45 53 46 240 

Metals & Mining 2 6 28 34 31 23 35 159 

Distributors 1 3 6 31 35 45 54 175 

Food Products 3 6 7 23 30 44 43 156 

Construction & Engineering 3 4 4 16 21 28 20 96 

Machinery 3 3 6 17 19 18 20 86 

Real Estate 1 2 4 7 14 35 25 88 

Diversified Consumer Services 1 1 8 10 22 11 16 69 

Hotel restaurants & Leisure 2 5 7 16 10 8 4 52 

Pharmaceuticals 4 2 5 7 4 13 7 42 

Construction Materials 2 1 3 8 12 5 3 34 

Containers & Packaging 1 3 1 13 10 6 12 46 

Electrical Equipment 0 2 7 6 11 9 7 42 

Auto Components 1 1 2 11 9 6 5 35 

Specialty Retail 0 0 2 8 11 13 13 47 

Independent Power Producers 1 3 4 7 10 6 5 36 

Paper & Forest Products 1 5 4 4 6 4 6 30 

Chemicals 0 1 1 6 3 4 7 22 

Household Durables 3 0 1 5 2 4 5 20 

NBFC 0 0 2 0 0 0 0 02 

Electronic Equipment 1 0 4 1 2 8 3 19 

Road & Rail 1 0 4 1 2 8 3 19 

Beverages 0 0 5 4 3 4 2 18 

Building Products 0 0 2 9 1 3 8 23 

Others 5 7 18 43 32 25 47 177 

Total Defaults 44 67 161 337 345 383 396 1733 

Source: CRISIL Default Study 2015 
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Contribution of Largest Stressed Sector (March 2015) 

 

 

Industry 

No. of 

cases 

No. of 

cases in 

% 

Aggregate debt 

(Rs. crore) 

Debt in 
% 

Infrastructure 23 8.07% 57,130 19.95% 
Iron & Steel 58 20.35% 56,443 19.71% 

Textiles 41 14.39% 24,432 8.53% 

Total of 3 industries 122 42.81% 138,005 48.19% 
Aggregate cases with CDR Cell 285 100.00% 286,405 100.00% 

Source: CARE Rating Report on Default & Transition Study, 2015 

 

Particulars Rs. In Crore 

Net sales 1090.23 

Total Assets 659.06 

Working Capital (Current Assets – Current Liabilities) 0.17 

Retained Earnings 141.54 

Total Liabilities (Excluding shareholder equity) 500.20 

Market Value of Equity 143.74 

Earnings Before Interest and Taxes (EBIT) 72.06 

Formula: Z = 1.2T1 + 1.4T2 + 3.3T3 + 0.6T4 + .999T5 

 

Company: Gokaldas Exports Ltd.          Industry: Textile                                   (in Rs. Crore) 

Component 2015 2014 Reason for Score 
Score  

(1 or 0) 

1)  Net income compared 

to last year 
34.69 -6.70 

Positive net income in 

current year 
1 

2) operating cash flow 
67.94  

Positive operating cash 

flow 
1 

3) Return on assets 

(ROA) (%) 
5.26 -1.06 

Higher return on assets 

(ROA) in the current 

period compared to 

previous year 

1 

4) Compare operating 

cash flow and net 

income of current year 

OCF: 

67.94 

NI: 34.69 

 

OCF > NI for current year 

1 

5) Debt-Equity Ratio  
1.96 2.51 

Lower debt equity ratio in 

CY than PY 
1 

6) Current ratio  
1.00 0.95 

Higher Current ratio in 

CY than PY 
1 

7) No. of Equity Shares 

(in Crores) 
3.44 3.44 

No change 
1 

8) Gross Margin (%) 
-0.77 1.80 

Lower gross margin in 

CY than PY 
0 

9) Asset turnover ratio 
2.48 2.61 

Lower ATR in CY than 

PY 
0 

Aggregate Piotroski’s F-score 7 (Good) 
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i. Competitive Rivalry:  

 Intense competition between 

established brands and private label 

brands. 

 Industry is highly fragmented with 

organised sector contributing only 31% 

in 2011. 

ii. Threat of New Entrants: 

 100 per cent FDI (automatic route) is 

allowed in the Indian textile sector. 

 A few large suppliers are focusing on 

forward integration. 

iii. Substitute Products: 

 Low cost substitute products from 

countries like Pakistan and Bangladesh. 

 Threat from unorganised sector.  

iv. Bargaining Power of Suppliers: 

 Significant presence of small suppliers 

has reduced the bargaining power. 

v. Bargaining Power of Customers: 

 Major clothing brands have better 

bargaining power over textile 

manufacturers, as the product 

differentiation is low and number of 

players are high and fragmented.  
 

 

Our research sample consists of 258 textile companies listed in BSE and NSE. The data were 

collected for the year 2014 and 2015 financial year from CMIE Prowess database. 

Sub-Sector No. of Companies 

Cloth 36 

Cotton & Blended Yarn 68 

Jute Products 04 

Miscellaneous Textiles 24 

Readymade Garments 32 

Silk Textiles 04 

Synthetic Fabrics 08 

Synthetic Yarn 30 

Textile Processing 48 

Woolen Textiles 04 

Total 258 

 

Table 1: No. of Textile companies based on different sub-sector  

 

Type of Capitalisation No. of Companies 

Mid Cap 06 

Small Cap 59 

Tiny Cap 193 

Total 258 

Competitive 
Rivalry 

(Moderate) 

Threat of New 

Entrants 
(High) 

Substitute 
Products 

(High) 

Bargaining 

Power of 

Suppliers 
(Low) 

Bargaining 

Power of 

Customers 
(Moderate) 
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Table 2: No. of Textile Companies based on Capitalisation 

 

Altman Z 

Score Range 

No. of 

Compani

es 

Percent

age of 

Compa

nies 

(%) 

Condition 

Median 

Operating 

Margin 

(%) 

Median 

ROE 

(%) 

Median 

one 

Year 

Return 

(%) 

Average 

Long 

term 

Debt 

(Rs. In 

Cr.) 

Z > 2.99 86 33% Safe Zone 10.68% 12.15% 38.10% 117.03 

1.81 < Z < 2.99 71 28% Grey 

Zone 

9.27% 6.86% 31.29% 336.07 

Z < 1.81  101 39% Distress 

Zone 

6% 0% 1.35% 694.98 

Total 258 100%  

Table 3: Distribution of Companies based on Altman Z Score  

 

Piotroski 

F-score 

No. of 

Companies 

Percentage 

of 

Companies 

(%) 

Median 

Operating 

Margin 

(%) 

Median 

ROE 

(%) 

Median one 

Year Return 

(%) 

9 11 04 10.55% 10.15% 23.81% 

8 25 10 12.61% 14.83% 33.44% 

7 38 15 10.84% 9.96% 41.54% 

6 52 20 10.23% 6.79% 30.43% 

5 49 19 8.41% 4.57% 13.16% 

4 41 16 4.9% 0.00% 16.90% 

3 34 13 1.23% -4.51% 1.97% 

2 05 02 4.80% -5.7% -6.78% 

1 03 01 -1.93% -10.91% -54.32% 

Total 258 100.00  

Table 4: Distribution of Companies based on Piotroski F-score 
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Sub-Sector Altman Z Score 

distribution of 

Co.s 

Total 

Co.s 

Median 

Operating 

Margin 

(%) 

Median 

ROE 

(%) 

Median 

one 

Year 

Return 

(%) 

Average 

LTD(Rs. 

In Cr.) 

Z > 

2.99 

1.81 

< Z 

< 

2.99 

Z < 

1.81 

Cloth 13 9 14 36 10.3 5.2 15.01 1035.24 

Cotton & 

Blended Yarn 

20 20 28 68 

9.3 5.63 24.75 

 

263.42 

Jute Products 03 00 01 04 7.43 3.36 140.18 49.42 

Miscellaneous 

Textiles 

10 06 08 24 

13.01 2 27.41 

 

112.65 

Readymade 

Garments 

14 07 11 32 

6.9 4 -13.39 

 

179.05 

Silk Textiles 01 01 02 04 5.53 -2.73 31.75 318.49 

Synthetic 

Fabrics 

03 05 00 08 

8.24 6.76 18.98 

 

554.38 

Synthetic 

Yarn 

07 11 12 30 

8.27 7.55 28.12 

 

643.34 

Textile 

Processing 

15 10 23 48 

7.21 2.96 18.53 

 

439.16 

Woolen 

Textiles 

00 02 02 04 

9.81 6.92 3.07 

 

86.11 

Total Co.s 86 71 101 258  

Table 5: No. of Co.s under different sub-sector distributed as per Altman Z-score   

 

Sub-Sector No. 

of 

Co.s 

Piotroski F-score 

Good Average Bad 

9 8 7 T* 6 5 4 T* 3 2 1 0 T* 

Cloth 36 1 3 9 13 7 2 8 17 5 1 0 0 6 

Cotton & 

Blended Yarn 
68 3 4 8 15 17 15 8 40 12 1 0 0 13 

Jute Products 04 0 0 1 1 1 0 0 1 0 1 1 0 2 

Miscellaneous 

Textiles 
24 3 3 6 12 2 5 2 9 2 0 1 0 3 

Readymade 

Garments 
32 0 3 4 7 6 6 6 18 5 1 1 0 7 

Silk Textiles 04 0 1 0 1 0 2 0 2 1 0 0 0 1 

Synthetic 

Fabrics 
08 0 2 2 4 1 1 1 3 0 1 0 0 1 

Synthetic 

Yarn 
30 2 2 6 10 7 7 1 15 5 0 0 0 5 

Textile 

Processing 
48 2 7 2 11 9 9 15 33 4 0 0 0 4 

Woolen 04 0 0 0 0 2 2 0 4 0 0 0 0 0 



 

202                  8
th
  International Conference on Applied Research in Engineering and Management Sciences                 August  

Textiles 

Total 258 11 25 38 74 52 49 41 142 34 05 03 00 42 

Table 6: No. of Co.s under different sub-sector distributed as per Piotroski F-score 

 

Type of 

Capitalisation 

Altman Z Score distribution of Co.s  

Total 

Co.s 
Z > 2.99 % 1.81 < Z 

< 2.99 

% Z < 1.81 % 

Mid Cap 03 04 03 04 00 00 06 

Small Cap 31 36 15 21 13 13 59 

Tiny Cap 52 60 53 75 88 87 193 

Total 86 100 71 100 101 100 258 

Table 7: Type of Capitalisation and distribution of companies based on Altman Z Score 

 

 

Altman 

Z Score 

Range 

Mid Cap 

Company 

Condition Median 

Operating 

Margin 

(%) 

Median 

ROE 

(%) 

Median 

one 

Year 

Return 

(%) 

Average 

Long 

term 

Debt 

(Rs. In 

Cr.) 

Z > 2.99 03 Safe Zone 

21.30 58.02 83.12 

 

1208.55 

1.81 < Z 

< 2.99 

03 Grey Zone 

17.23 14.08 36.98 

 

2823.90 

Z < 1.81  00 Distress 

Zone 

- - - - 

Total 06  

Table 8: Distribution of Mid Cap textile Companies as per Altman Z score and measurement 

of performance based on Median operating margin, ROE, one year return and average long 

term debt  

 

Altman 

Z Score 

Range 

Small Cap 

Company 

Condition Median 

Operating 

Margin 

(%) 

Median 

ROE 

(%) 

Median 

one 

Year 

Return 

(%) 

Average 

Long 

term 

Debt 

(Rs. In 

Cr.) 

Z > 2.99 31 Safe Zone 

14.82 17.13 26.03 

 

182.42 

1.81 < Z 

< 2.99 

15 Grey Zone 

11.66 11.40 53.10 

 

605.97 

Z < 1.81  13 Distress 

Zone 13.68 6.29 13.12 

 

3268.02 

Total 59  

Table 9: Distribution of Small Cap textile Companies as per Altman Z score and 

measurement of performance based on Median operating margin, ROE, one year return and 

average long term debt  
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Altman 

Z Score 

Range 

Tiny Cap 

Company 

Condition Median 

Operating 

Margin 

(%) 

Median 

ROE 

(%) 

Median 

one 

Year 

Return 

(%) 

Average 

LTD 

(Rs. In 

Cr.) 

Z > 2.99 52 Safe Zone 

8.17 6.74 47.66 

 

15.08 

1.81 < Z 

< 2.99 

53 Grey Zone 

7.48 5.95 23.81 

 

118.86 

Z < 1.81  88 Distress 

Zone 4.36 0 1.295 

 

314.88 

Total 193  

 

Table 10: Distribution of Tiny Cap textile Companies as per Altman Z score and 

measurement of performance based on Median operating margin, ROE, one year return and 

average long term debt 

 

 

Type of Cap. No. 

of 

Co.s 

(%) of 

Co.s  

Piotroski F-score 

Good Average Bad 

9 8 7 6 5 4 3 2 1 0 

Mid Cap 06 02 00 01 02 01 01 01 00 00 00 00 

Small Cap 59 23 01 09 14 14 12 07 02 00 00 00 

Tiny Cap 193 75 10 15 22 37 36 33 32 05 03 00 

Total 258 100 11 25 38 52 49 41 34 5 3 0 

Table 11: Measurement of mid cap, small cap and tiny cap textile companies performance 

based on Piotroski F-score 

 

Z Score 

Range 
State 

No. 

of 

Cos 

(%) of 

Co.s 

Piotroski F-score 

Good Average Bad 

9 8 7 T* 6 5 4 T* 3 2 1 0 T* 

Z > 

2.99 

Safe 

Zone 

86 33 03 15 16 34 21 14 09 44 05 02 01 00 08 

1.81 < 

Z < 

2.99 

Grey 

Zone 

71 28 07 08 15 30 16 13 10 39 02 00 00 00 02 

Z < 

1.81  

Distress 

Zone 

101 39 01 02 07 10 15 22 22 59 27 03 02 00 32 

Total 258 100 11 25 38 74 52 49 41 142 34 05 03 00 42 

Table 12: Classification of textile companies based on Altman Z score and Piotroski F-score 
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Altman Z 

Score 
State 

Piotroski 

F-score 

No. 

of 

Cos 

Median 

Operating 

Margin (%) 

Median 

ROE 

(%) 

Median one 

Year Return 

(%) 

Average 

LTD (Rs. In 

Cr.) 

Z > 2.99 Safe Good (7 to 

9) 

34 

11.51 14.55 52.44 

 

200.60 

Z > 2.99 Safe Avg (4 to 

6) 

44 

10.07 11.39 26.05 

 

63.00 

Z > 2.99 Safe Bad (0 to 

3) 

08 

8.44 0.34 32.98 

 

59.09 

1.81 < Z < 

2.99 

Grey  Good (7 to 

9 

30 

9.72 10.10 31.10 

 

303.59 

1.81 < Z < 

2.99 

Grey  Avg (4 to 

6) 

39 

8.41 5.53 30.49 

 

377.70 

1.81 < Z < 

2.99 

Grey  Bad (0 to 

3) 

02 

0.39 -14.31 97.26 

 

11.57 

Z < 1.81  Distress  Good (7 to 

9) 

10 

13.29 12.56 -11.85 

2440.73 

 

Z < 1.81  Distress  Avg (4 to 

6) 

59 

7.09 0 5.03 

 

520.47 

Z < 1.81  Distress  Bad (0 to 

3) 

32 

-2.75 -8.25 -4.57 

 

471.21 

Total  258  

Table 13: Combining Altman Z-score and Piotroski F-score to measure the textile companies 

performance based on operating margin, ROE, one-year return and long term debt 
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Research on the Energy flow of Aluminum  

Industry in China 
 

Zhao He-chun, Xiao Sa, Liu Shi-shi 
(Accounting Institute of North China University of Technology, 

Beijing, China 100144) 
 

ABSTRACT 

Based on the energy flow theory and the sample data of the consumption of energy of 
aluminum industry in China from 2010-2014, This article introduces the framework of 
energy flow analysis of aluminum production in China, including the boundary of the 
energy flow analysis, the energy consumption calculation and analysis, calculates and 
investigates the process energy flow and the energy flow index in detail. Through the 
in-depth data collection and collation work, we build a static picture of the actual energy 
flow of aluminum production in our country,  calculate the specific energy consumption 
index, and analyze the influence of various energy flow on the comprehensive energy 
consumption of unit product. 

Keywords: Aluminum industry, Energy flow, Comprehensive energy consumption 

INTRODUCTION 

Since the first world oil crisis broke 

out in 1970s, a series of problems such as 

energy consumption, energy shortage, 

energy security and the analysis of the 

whole resource and environment status 

have been concerned. Along with the 

development of material flow analysis 

(abbriviated MFA, or substance flow 

analysis, abbriviated SFA), the energy flow 

analysis (abbriviated EFA) has been 

focused by decision-makers. The problem 

is how to convert, distribute, use and 

recycle the energy efficiently, to achieve 

the goal of minimizing energy 

consumption and improving the economic, 

environmental and social benefits of the 

enterprise. 

The energy flow analysis of aluminum 

production is relatively late in China and 

other countries ， but it has achieved 

fruitful research results。For example，

one of the most representative research is 

tan, Reginald B.H., using the method of 

life cycle assessment, evaluated the 

energy efficiency and waste emission at 

different stages of aluminum production, 

put forward a variety of schemes to 

improve the environmental load of the unit 

aluminum production, and compared and 

analyzed the various programs. By using 

the standard logistics chart method, Liu Li-

ru quantitatively analyzed the influence of 

the change of energy consumption and 

conversion ratio on the comprehensive 

energy consumption of alumina in Bayer 

process. American Aluminum 

Association(AA) released Life Cycle 

Inventory Report for the North America 

Aluminum Industry in 1998, 

International Aluminum Institute(IAI) 

released Life Cycle Assessment of 

Aluminum: Inventory Data for the 

Worldwide Primary Aluminum Industry in 

2003, International Aluminum 

Institute(IAI)released update report in 

2007, and European Aluminum 

Association (EAA) released Environmental 

Profile Report for the European Aluminum 

Industry: Life Cycle Inventory Data for 

Aluminum Production and Transformation 

Processes in Europe in 2008. All of these 

reports have analyzed the energy flow in 

aluminum production. 

SCOPE AND HYPOTHESIS 

Energy flow in aluminum production is 

the process that the energy (coal, 
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electricity, natural gas, etc.) in the 

production process is according to the 

path of the use, distribution, conversion 

and recovery along with material flow. The 

energy flow of aluminum production 

enterprise mainly includes the following 

four aspects:⑴Purchased electricity, coal 

and natural gas; ⑵  Energy born by 

aluminum ingot (by-products, semi-

finished products and finished products );

⑶ Waste energy and heat produced in the 

process of production; ⑷ Energy 

conversion in the process of energy flow 

(Converting from one form to another, 

such as coal to electricity). 

From the perspective of the whole life 

cycle, the production of aluminum 

products mainly consists of the following 

four stages: ⑴ the production of aluminum 

ingot——as raw material of aluminum 

products; ⑵ the downstream processing 

for aluminum products; ⑶  the use of 

aluminum products; ⑷  the recovery 

process of aluminum products. 

The related data of the stage ⑵ to ⑷ 

are too complex to statistics, and it is 

difficult to use energy flow analysis 

method because of the wide range of 

products. In addition, most of the energy 

consumption in China's aluminum 

production process is mainly concentrated 

in the first stage. So the scope should be 

the stage ⑴ in this article, reflecting the 

energy consumption  for the production of 

the aluminum ingots, including bauxite 

mining, alumina production, aluminum 

reduction and aluminum ingot casting 

production process, as shown in Figure 1. 

The energy flow between each step is 

shown by the arrow in Figure 1, which 

represents the input / output energy flow 

of the system through the dashed line. 

The research hypothesis of this article 

includes:  

⑴100% products in each production 

process are sent to the next production 

process;  

⑵ The energy consumed by each 

production process come from a part of 

by-product in other processes, and not all 

from outside the system; 

⑶  Energy consumption is not 

involved in the preparation of raw 

materials;  

⑷ Transport energy consumption is 

not within the scope of consideration. 

FRAMEWORK AND PRINCIPLES 

The energy flow in aluminum 

production is mainly the Carbon flow. It 

starts from the mining of bauxite, through 

washing, grinding and other machining 

processes to powder; through roasting 

aluminum powder and other multi-channel 

complex process to produce alumina; 

aluminum metal was obtained by strong 

current electrolytic reduction; aluminum 

metal, after weighing, batching, charging, 

refining, casting and remelting process 

cast into ingots. In the production process 

of aluminum industry, the carbon flow in 

the process of transformation, distribution, 

utilization and recycling will be transported 

to various production processes, to ensure 

the normal operation of the production of 

aluminum products. Combined with the 

characteristics and functions of the energy 

flow in the aluminum industry, the energy 

flow model of the aluminum industrial 

production enterprise is the four 

subsystems of utilization, conversion, 

distribution and recovery, and the 

relationship between the four subsystems 

is shown in Figure 2. 

Interpretation of Parameter symbolic 

is shown in Table 1. 

In the model framework of the 

extended three stage energy flow, each 

subsystem (use, conversion, distribution, 



 
 
2016                                   Zhao He-chun, Xiao Sa, Liu Shi-shi                  207 

recycling) interrelated, influence and 

control by each other. At the same time, 

every system satisfies the law of 

conservation of matter and the law of 

conservation of energy. Its feature points 

as shown in table 2. 

The formula (1) can be made on the 

basis of the law of conservation of energy, 

the analysis framework of the energy flow 

of aluminum production (Fig. 2) and the 

balance relation of each system (table 2): 

E0= En+ Er6     (1) 

According to the different sources, 

functions and flows of energy flow in 

aluminum production process, we divide 

the energy flow in the process of 

aluminum production (as shown in Figure 

3) into 6 different energy flows： 

Input energy flow, energy flow from 

the upper channel Ei-1; 

Output energy flow, the energy flow in 

this process Ei; 

Add energy flow, energy flow of 

working procedure χα,I; 

Recycling of energy flow χβ,I; 

Loss of energy flow in the process χγ,I; 

Recycling of energy flow in other 

areas χξ,I. 

From Figure 3 shows that the process 

of energy flow balance can be expressed 

as: 

Ei-1+χα,i +χβ,i = Ei+χβ,i +χγ,i +χξ,i（2） 

For the production process of 

aluminum products, the process energy 

consumption is equal to the difference 

between the total energy in the process i 

（χα,i+χβ,i）and the total recycling energy

（ χξ,i+χβ,i ） . The Specific calculation 

formula is: 

ei = ei
’- ei

’’=（χα,i + χβ,i）-（χξ,i + χβ,i）(3） 

From the view of energy balance, 

process energy consumption is equal to 

the sum of the energy loss in the process i 

χγ,I and the difference between the energy 

in the process i and the energy in the 

process i-1（Ei - Ei-1）: 

ei = ei
’- ei

’’= χγ,i+（Ei - Ei-1）（4） 

In formula (3) and (4), 

ei  is the process energy consumption 

in the process i; 

ei
’ is the energy input to the process i; 

ei
’’ is the energy of the process i that 

can be recovered. 

DATA AND ANALYSIS 

China's aluminum production is not 

suitable for direct production with a simple 

Bayer process. In this article, we analyze 

the energy flow of aluminum industry in 

China with a wide range of application and 

based on the Bayer sintering process. The 

combination method can be divided into 

three kinds of process-parallel, series and 

parallel. This article focuses on the 

analysis of parallel method. The whole 

process of production of aluminum 

industry in parallel method. 

Raw materials mainly include coal, 

electricity, water, lime, bauxite and sodium 

carbonate. 

The main products include alumina, 

liquid aluminum, etc. 

The sample data of 2010-2014 are 

mainly from “the China Nonferrous Metals 

Industry Year Book”,”China Aluminum 

Industry Yearbook " and "China Statistical 

Yearbook",shown in Table 

The main by-product include sodium 

sulfate, sodium sulfate, sodium aluminate 

solution, carbon materials.As shown in 

table 3.  

The statistical basis should be Tons of 

aluminum in this article. The energy 

consumption indicators include the main 
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economic and technical indicators from 

China Nonferrous Metals Industry 

Yearbook, the relevant energy 

consumption data from Energy statistics 

yearbook and the data reavealed by the 

official website of the National Bureau of 

statistics and the aluminum branch of the 

Nonferrous Metals Industry Association. 

Some of the non statistical process data, 

which comes from the relevant research 

literature and the research of the main 

technical indicators of the typical 

aluminum industry enterprises. 

According to the characteristics of 

aluminum production in China, combined 

with the relevant energy consumption 

indicators, the static picture of the energy 

flow in aluminum production in China can 

be roughly described. Based on the 

extended three link model, aluminum 

production system is divided into four 

subsystems, such as use, conversion, 

distribution and recovery, 

as described below: 

（1）The function of the conversion 

system is mainly to convert energy form, 

including water supply, power generation, 

steam and anode reaction. By the 

converting system, energy forms into 

chemical energy, electricity, heat and 

steam, used by downstream user. 

（2）The distribution system mainly 

includes energy storage, scheduling and 

transmission. The energy involved 

includes steam, electricity, heat, and flow 

energy. In view of the complex structure of 

the distribution system, the distribution of 

energy in the system can flow to a specific 

process, but also can flow to any non 

specific process particular process. So this 

paper only considers the input and output 

distributed in the whole system, so as to 

simplify the analysis. 

（ 3 ） Through the use system, 

aluminum production process from raw 

materials to products. This system is the 

major energy users in the whole 

production process, including bauxite 

mining, alumina production, aluminum 

reduction and primary aluminum ingot. 

The energy involved in the form of heat, 

flow energy, steam and so on. 

（ 4 ） The main function of the 

recovery system is the energy recovery, 

utilization and discharge. This system is 

the key to energy saving and emission 

reduction of aluminum industry in China. 

The specific energy flow of the above four 

systems is shown in Figure 4. 

In the energy flow diagram of the 

aluminum production enterprise, various 

energy sources which are invested by the 

enterprise through the conversion system, 

the distribution system, the use system 

and the recovery system become waste to 

be discharged. As shown in Figure 4, 

according to the order of the upper and 

lower, the 3 line boxes are frame 

conversion, energy distribution and 

utilization. The data on each arrow 

indicates the size of the energy flow in 

each line box(unit is kgce), based on 1 t 

aluminum. As shown in the figure, the 

production of 1 t aluminum, the input of 

energy is 2370 kgce, the loss of energy is 

922 kgce, the actual consumption of the 

production process is 1448 kgce. 

The calculation of energy 

consumption index of aluminum 

production enterprise includes the 

comprehensive energy consumption, 

energy efficiency and energy 

environmental efficiency. Before 

calculating the energy consumption 

indicators, we should summarize and 

describe the actual energy flow framework 

of aluminum production firstly. 

 According to figure 3-2, we can 

estimate the input and output of each 

energy flow system in aluminum 
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production enterprise. As shown in Figure 

5. 

The relevant parameters and data 

collection in the energy flow analysis 

framework (Fig 2) of the aluminum 

production enterprise is shown in table 4. 

In Figure 3-3, the subsystems 

(conversion, distribution, utilization, 

recycling) are interconnected, influenced 

and constrained, and each system 

satisfies the law of conservation of matter 

and the law of energy balance. The 

energy balance of each subsystem is as 

follows: In the conversion system, the 

input energy flow includes (1-λ)E0,，E1’，

Er3’ three strands of energy flow,  

energy input= (1 − λ)𝐸0 + 𝐸1
’ + 𝐸𝑟3

’ =

2149.353 + 251.343 + 5.3 = 2405.996 ；

output energy flow including E1，Er3 two 

strands of energy flow, energy 

output= 𝐸1 + 𝐸𝑟3 = 2111.683 + 294.313 =

2405.99.  

Energy balance equation for the 

conversion system: (1 − λ)𝐸0 + 𝐸1
’ + 𝐸𝑟3

’ =

𝐸1 + 𝐸𝑟3. 

In the distribution system, the input 

energy flow includes E1，λE0，E2’，Er5’ 

four strands of energy flow, Energy input 

= 𝐸1 + λ𝐸0 + 𝐸2
’ + 𝐸𝑟5

’ = 2111.683 +

220.647 + 286.99 + 69 = 2688.32； 

Output energy flow including E1’，E2，

Er5,  

Energy output= 𝐸1
’ + 𝐸2 + 𝐸𝑟5 =

251.343 + 2299.877 + 137.1 = 2688.32.  

Energy balance equation for the 

conversion system:  𝐸1 + λ𝐸0 + 𝐸2
’ + 𝐸𝑟5

’ =

𝐸1
’ + 𝐸2 + 𝐸𝑟5. 

In the use system, energy input 

=𝐸2 + 𝐸𝑟4
’ = 2299.877 + 29 = 2328.877； 

Energy output= 𝐸2
’ + 𝐸𝑟4 + 𝐸𝑛 =

286.99 + 593.887 + 1448 = 2328.877.  

Energy balance equation for the 

conversion system:  𝐸2 + 𝐸𝑟4
’ = 𝐸2

’ + 𝐸𝑟4 +

𝐸𝑛. 

In the recovery system,  

Energy input = 𝐸𝑟3 + 𝐸𝑟4 + 𝐸𝑟5 =

294.313 + 593.887 + 137.1 = 1025.3； 

Energy output= 𝐸𝑟3
’ + 𝐸𝑟4

’ + 𝐸𝑟5
’ +

𝐸𝑟6 = 5.3 + 29 + 69 + 922 = 1025.3.  

Energy balance equation for the 

conversion system: 

 𝐸𝑟3 + 𝐸𝑟4 + 𝐸𝑟5 = 𝐸𝑟3
’ + 𝐸𝑟4

’ + 𝐸𝑟5
’ + 𝐸𝑟6. 

Similarly, from the overall perspective 

of, according to the law of conservation of 

energy, aluminum production actual 

energy flow analysis framework (Figure 3-

3) and the balance of systems, the total 

energy input is equal to the total energy 

output, that is, to satisfy the equation  

 0 =   +   6 = 1448 + 922 =

2370 0 =   +   6 = 1448 + 922 = 2370. 

Based on the actual energy flow 

diagram (Fig.4), the energy flow diagram 

(Fig. 6) of aluminum production can be 

drawn. In Figure 6, the benchmark energy 

flow diagram of aluminum production is a 

production flow energy flow diagram of 

"fully enclosed one way" type.  Meet the 

following two assumptions: 

(1) In all production processes, the 

flow of energy flows from upstream to 

downstream processes. 

(2) Input and output of energy flow 

outside the system is not involved in the 

primary energy transfer. 

In Figure 6, P1-P4 Respectively 

expresse the Aluminium ratio coefficient of 

bauxite mining, alumina production, 

electrolytic aluminum production and 

primary aluminum ingot in the primary 

aluminum production process. That is the 

percentage of the quantity of qualified 

products produced by the process i (The 

liquid product is calculated by m, and the 
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solid product is calculated by t.) and the 

final qualified aluminum production , the 

unit is the amount of product /t-Al. E1- E4 

represents the energy consumption of 

each process (process i) during the 

statistical period. According to e-p analysis, 

the comprehensive energy consumption of 

ton aluminum is equal to the total amount 

of energy consumed by the aluminum 

industrial enterprises during the statistical 

period. 

Based on the energy flow chart of 

aluminum production, the comprehensive 

energy consumption of ton aluminum can 

be calculated: 

Ep= ∑ 𝑒ipi
𝑛
𝑖=1 =  1 × P1 +  2 × P2 +

 3 × P3 +  4 × P4 = 259.51 × 0.15 +

590.6 × 0.56028 + 1960.55 × 1 + 384.1 ×

1.63 = 2956.46 

The comprehensive energy 

consumption of ton aluminum is 

2956.46Kgce/t, equivalent to about 

21057.4kwh/t. This is consistent with the 

data in the statistical yearbook of 

nonferrous metals 2014. 

In this paper, the enterprise energy 

flow related data as shown in table 3-2, 

these data indicate the general situation of 

the enterprise energy flow, and will further 

analyze the main energy consumption 

index (table 3-3) of aluminum production 

enterprises. The role of energy 

consumption indicators analysis are 

mainly through the evaluation of enterprise 

overall energy consumption status, 

compared with the existing advanced 

standards to identify gaps, and tap the 

potential of energy saving. 

According to the energy flow chart 

(Fig. 4), the energy efficiency ηe is 

calculated. Energy efficiency refers to the 

production of qualified aluminum products 

which can be produced in the process of 

aluminum production. The formula is: 

ηe= 
1

Er6:En
 =  

1

1448:922
=

1

2370
=  0.0422%    

In the same way, we can calculate the 

energy environment efficiency qe. Energy 

environmental efficiency refers to the 

amount of aluminum products that the 

energy flows through the use, conversion, 

distribution and recovery systems 

corresponding to unit loss energy in the 

aluminum production process. The 

formula is: 

qe= 
1

Er6
 = 

1

1448
= 0.0691% 

CONCLUSION AND SUGGESTION 

 (1)For some enterprises, The lower 

comprehensive energy consumption of 

aluminum production is 2956.46 Kgce/t. 

This is the international advanced level. 

But for most parts, the comprehensive 

energy consumption of aluminum 

production is more than 2956.46 Kgce/t. 

They should make efforts to reduce the 

energy consumption in each process, so 

that the total amount of energy input to be 

controlled. At the same time, we should 

strengthen the recycling process of waste 

heat energy, improve energy efficiency 

and energy environmental efficiency, 

reduce energy loss. 

(2) In the alumina production, 

equipment energy consumption mainly 

concentrated in the silicon removing 

machine (proportion of energy 

consumption is 13.69%), clinker kiln 

(proportion of energy consumption is 

49.94%), lime furnace (proportion of 

energy consumption is 5.73%), evaporator 

(proportion of energy consumption is 

6.89%) and roasting kiln (proportion of 

energy consumption is 14. 77%). The total 

energy consumption of these five energy 

consuming equipment is about 91% of the 

total energy consumption of the whole 

process. Therefore, reducing the energy 

consumption of these 5 equipment is 

beneficial to improving the energy 
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efficiency and energy environmental 

efficiency, reducing the total energy 

consumption of enterprises. 

In addition, evaporation of spent 

liquor process use falling film evaporator, 

then high thermal efficiency and heat 

transfer coefficient are high, significantly 

reduce the evaporation process of steam 

consumption. The process of alumina 

production is multi-processes, and the 

process is long. Using new type of high 

efficiency equipment, can improve the 

level of production automation, so as to 

effectively reduce the production of energy 

consumption. The use of gas suspension 

roasting aluminum hydroxide, compared 

with the rotary kiln, can greatly reduce the 

fuel consumption. Alumina circulating 

roaster operation rate can reach 94%, 

saving oil 24000t, saving power 1 million 

100 thousand kWh and Creating economic 

value 36 million yuan every year. 

(3) In the aspect of electrolytic 

aluminum production, the energy 

consumption of electrolytic aluminum 

smelting phase is the most concerned. 

Enterprises can apply the fine 

management, research and analyse the 

energy saving potential of each production 

link at this stage. Then reducing the 

energy consumption in the smelting 

process, it is beneficial to reduce the 

overall energy consumption of the 

electrolytic aluminum production process. 

For example, the renewal of the sensitive 

components that affect the electrolysis can 

reduce the total input energy of the 

electrolytic aluminum by 5%~10%. In 

addition, enterprises through the 

introduction of 110kV straight down 

rectifier units, built second rectifier. 110kV 

straight down rectifier unit can improve the 

rectification efficiency of 2%, improve the 

current efficiency of about 1%, to achieve 

the purpose of energy saving and improve 

the economic efficiency of enterprises. 
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Fig. 3 Energy flow diagram of aluminum production process 
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Fig. 4 China aluminum production energy flow chart 
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Fig. 5 practical energy flow framework 
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Fig.6 Aluminum production benchmark energy flow chart 

 

 

Table 1 interpretation of Parameter symbolic 

 

Parameter 

symbolic 

 

meaning 

Parameter 

symbolic 

 

meaning 

E0 Total energy of an input Er3 
The energy that transfer from 

conversion system to recovery 

system 

λ Direct utilization of energy Er3
’
 The energy of recovery system 

used by conversion system 

(1-λ)E0 Energy of an input conversion 

system 
Er4 

The total energy that transfer 

from utilizing system to 

recovery system 

λE0 Energy of direct input distribution 

system 
Er4

’
 The energy of recovery system 

used by utilizing system 

E1 
The energy transferred from 

conversion system to distribution 

system 

Er5 
The total energy that transfer 

from distribution system to 

recovery system 

E1
’
 

The energy transferred from 

distribution system to conversion 

system 

Er5
’
 

The energy that transfer from 

recovery system to distribution 

system 

E2 
The energy transferred from 

distribution system to utilizing 

system 

Er6 Total energy consumption lost 

in production 

E2
’
 

The energy transferred from 

utilizing system to distribution 
system 

En Energy of the final product 
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Table 2 Feature points of model framework 

Stage 
Conversion of 

energy 

Distribution of 

energy 
Use of energy Recovery of energy 

Function 
Conversion of 

energy form 

Energy storage, 

scheduling and 

transmission 

Change of raw 

material to 

product 

Energy utilization, 

recovery and discharge 

Form of 

energy 

Chemical energy, 

electricity, heat 

and steam 

Heat, steam, 

electricity and flow 

energy 

Heat, flow energy 

and steam 
Heat and flow energy 

Relationship 

of system 

equilibrium 

(1-λ)E0+ Er3
’
 + 

E1
’
= E1+ Er3 

λE0+ E1+ Er5
’
+ 

E2
’
= E2+ Er5+ E1

’
 

E2+ Er4
’
= Er4+ 

En+ E2
’
 

Er3+ Er4+ Er5= Er5
’
+ Er4

’

+ Er6+ Er3
’
 

 

Table 3 Energy consumption data 

project name Specific indicator value 

Finished product

（10
4
t） 

Alumina 2906.5 

virgin aluminum（Electrolytic aluminum） 1624.4 

Energy consumption 

The consumption of ore（kg/t） 2120 

Lime（kg/t） 260 

Raw coal（kg/t） 374.38 

Alkali（kg/t） 83.74 

Flocculant（kg/t） 0.465 

Power consumption（kWh/t） 282.9 

Steam（kg/t） 1060 

Water（kg/t） 1565 

Other items 

The alumina consumption of virgin aluminum（kg/t） 1929 

The carbon anode consumption of virgin aluminum

（kg/t） 
498.63 

The salt fluoride consumption of virgin aluminum

（kg/t） 
21.9 

Total recovery of alumina（%） 75.4 

 

Table 4  Collection of related parameters and data 

 

Energy consumption index Numerical value 

𝐸0 2370 

λ 9.31% 

λ𝐸0 220.647 

（1 − λ）𝐸0 2149.353 
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𝐸1 2111.683 

𝐸1
’  251.343 

𝐸2 2299.877 

𝐸2
’  286.99 

𝐸𝑟3 294.313 

𝐸𝑟3
’  5.3 

𝐸𝑟4 593.887 

𝐸𝑟4
’  29 
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’  69 

𝐸𝑟6 922 

𝐸𝑛 1448 

 
 

 

 

 

 

 

 

 

 

 



© 8th International Conference On Applied  
Research in Engineering and Management Sciences  
Kuala Lumpur, Malaysia – August 12 -17th, 2016                  ISBN Number – 9780989515061 

 

Impact Of Sensory Cues On Consumer Behaviour: 

With Reference To Purchase Of Apparels 
  

Shabana K A 
Phd Research Scholar 
Bharathiar University 

Coimbatore 

Dr S Radha 
Asst Professor, MBA department 
Valliammai Engineering college 

Chennai 

 
ABSTRACT 

 

Current development of sensory marketing indicates the emergence of a new era in 
the field of marketing. An era where the five senses of consumers is the primary 
focus of marketing strategies and techniques. Within the retail environment these 
five senses play a significant role in how customers experience, evaluate and 
purchase a product. This article provides an overview of the history of sensory 
marketing research and explores a cross section of contemporary studies 
investigating the impact of sensory appeals in the retail environment, particularly in 
fashion retail settings. In our highly competitive consumer culture, aesthetic cues 
from a product, its packaging and its surrounding retail environment play a 
significant role in consumer behavior and the purchase decision making process. 
Researchers generally agree that the majority of purchase decisions are made while 
in the retail environment, though they disagree on the precise degree of that 
influence (Clement 2007; Connolly and Davidson 1996; Kamaladevi 2009; Rettie and 
Brewer 2000; Schoormans and Robben 1997).  
 
Keywords: Sensory marketing, retail environment, fashion retailing, apparel 
retailing, consumer behavior. 

 

BACKGROUND OF THE STUDY 

A number of seminal studies laid 

the foundation for today‘s research into 

sensory branding and the evaluation of 

aesthetic and sensory cues within the 

retail environment. Marketing educator 

Philip Kotler‘s 1973 article, ―Atmospherics 

as a Marketing Tool‖, hypothesizes a 

causal relationship between the qualities 

of retail or service environment and the 

customer‘s purchase decision-making 

process. Though Kotler and colleague 

Sidney J. Levy may have already hinted at 

this notion a few years prior (Kotler and 

Levy 1971), it is not until the 1973 

publication when Kotler coins the term 

―atmospherics‖, which he defines as ―the 

effort to design buying environments to 

produce specific emotional effects in the 

buyer that enhance his/her  purchase 

probability‖ (1973:50). Here Kotler also 

visualizes a ―causal chain connecting 

atmosphere and purchase probability‖ 

(1973: 54); this model‘s consideration of 

affective atmospherics includes ―sensory 

qualities of space‖ (1973: 54) alongside 

numerous other environmental and 

behavioral factors. While Kotler is widely 

cited and acknowledged as a 

groundbreaking pioneer in the field, Turley 

and Milliman (2000) identify several 

similar consumer behavior studies that 

precede Kotler‘s work by as much as ten 

years, but have remained largely obscure 

among contemporary researchers. 

Human senses, experiences and 

emotions of consumers are emerging as 

an important marketing paradigm and an 

alternative main phenomenon (Achrol and 

Kotler‚ 2010). To accept and cooperate 

with the mentioned changes, marketers all 

around the world developed the marketing 

ways based on human emotion (kotler et 

al. 2011). Feelings impact various 
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parameters such as selection of retail 

merchandise, the time spent in the store, 

shopping satisfaction, satisfaction with a 

product or service, consumption-oriented 

shopping, consumer decision-making 

styles and the desire and interest rates of 

the consumer (Haghigi et al. 2010). Many 

consumers use product based feelings, 

mental images and emotions that the 

products make on them (Moun and Minor, 

1992). During the recent years, the role of 

sensory experience in judging and 

deciding, in a wave of interest in 

marketing, is expressed as sensory 

marketing. There have been some 

researches concerning the role of the 

scattered senses on consumer behavior 

(Krishna and Schwarz, 2014). Sensory 

marketing involves senses of consumer 

and affects their perception, judgment and 

behavior (Krishna, 2012). Purpose of 

Sensory marketing is to send messages to 

the right hemisphere of the brain, 

stimulate the consumer senses, and finally 

create a bond between customer and 

product and induce him to purchase 

(Costa et al. 2012). The essential 

difference between emotion and reason is 

that human beings act based on emotion 

and conclude based on the reason (kotler 

et al. 2011). In fact, the consumer 

visualizes using the product or service and 

evaluates the final emotions (Hawkins et 

al. 1996). Using the unconscious sensory 

stimuli in sensory marketing can be an 

effective way to engage consumers and 

their behavior and affect their perception. 

As much as stimulants, in association with 

five senses, are in harmony and have high 

stimulating power, they will have more 

affect on the audience and customer 

(Hulten et al. 2012). 

Touching, tasting, hearing, 

smelling and seeing a product plays an 

important role in our understanding. 

Perception of these roles has a valuable 

advantage in the market today. These 

senses are image of our daily lives, and 

by using them we satisfy our needs and 

desires. Recently, behavioral economists 

have started addressing these needs 

through sensory marketing which is 

usually associated with a favorable 

emotional response to make a change in 

the shopping behavior (Yoon and Park, 

2011). Sensory Marketing, as a marketing 

-oriented experience, is one of the 

innovative solutions that give the 

consumer opportunities to percept and 

experience the product and services 

(Heitzler et al. 2008). The color and shape 

of a product or atmosphere released odor, 

efficient song, being free in touching and 

tasting the delicious food products, with 

different effects, motivate the consumer 

behavior. Various environmental stimuli in 

the store, by stimulating the senses of 

sight (color, shape, and size), sound 

(music), smell (odor) and touch (softness, 

temperature) will affect consumer 

behavior (Farias et al. 2014). Also sensory 

cues such as color, light, music and smell 

in the store atmosphere has a positive 

effect on customer reactions 

(Spangenberg et al. 1996). Tourly and 

Milliman (2000) in their study concluded 

that the five sensory stimuli in the 

environment of the store has positive 

effect on shopping intention, time 

understanding, going back , mood, time , 

satisfaction, spent money, product 

involvement, enjoyment and arousal. 

Sensory marketing is trying to create the 

perfect sensory stimuli and achieve the 

greatest impact on buying behavior of 

consumer. 

More recently, interest in 

consumer behavior and sensory branding 

has moved from the purely academic 

world into the realms of business and 

popular culture. With competition ever-

growing, businesses are hungry for 

insights that might give their retail 

experiences a competitive edge.  
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Findings and conclusions drawn 

from studies of sensory appeals in 

controlled environments must always be 

tempered by an understanding of the 

difficulty of meaningfully isolating the 

impact of any one individual cue or 

variable as it pertains to the sale or use of 

a product. Far from the sterile conditions 

of a stringent experiment, the real-world 

retail environment and consumer behavior 

are messy and incredibly complex. 

Multiple considerations are always in play 

simultaneously: the physical retail 

environment and its sensory cues; the 

uses, characteristics, and desirability of 

product offerings; the consumer‘s 

personal viewpoint or biases; the 

consumer‘s perceived need for a 

particular item (or a similar item in that 

category); the consumer‘s mood and 

emotional state; market factors 

(sale/promotional efforts, advertising, in-

store display); and many others (Crilly et 

al. 2008). To reflect this multiple-input 

experience, this article incorporates 

studies that pertain to a wide variety of 

sensory stimuli, from those intrinsic to a 

product itself, to product packaging, to the 

retail environment at large. 

The aim of this study is to show 

that the appropriate use of sensory 

marketing by taking advantage of human 

senses can definitely have a good affect 

on consumer behavior while purchasing 

apparels. 

The importance of the five senses in 

the Sensory Marketing  

Sight 

Sight is one of the dominant 

senses which play an important role in 

marketing. More than 80% of the 

commercial and shopping 

communications are done through the 

sight sense (Jayakirishnan, 2013). 

Therefore, it‘s been a long time that 

creative managers try to make visually 

appealing images and messages 

understandable by the consumer. Logos, 

colors, packaging and designing product 

are examples of visual stimuli that can be 

part of any brand strategy (Hulten, 2013). 

Color produces different reactions 

(biological, psychological, and draw 

attention to an object) in people (Farias et 

al. 2014) and has certain mental impact 

on customers. Significant factors such as 

logos, packaging, color, design and 

attractive shape can be a strategic 

approach to strengthen and make the 

desired image of a product in consumers' 

minds (Hulten et al. 2012). Sight stimuli 

may also have an emotional response 

besides drawing attention (Hulten, 2013). 

Based on the above discussion, the 

first hypothesis proposes that stimulating 

sight perception influence consumer 

behavior. It is also significant to note that 

consumers, without access to other 

information, positively or negatively, are 

affected by the sight stimuli and in addition 

to being attracted by them, they show 

emotional response.  

 Based on the above discussion, the 

first hypothesis proposes that visual 

perception stimulate influence 

consumer behavior.  

Smell 

You can close your eyes, cover your 

ears and refuse to taste, but smell is part 

of the air that you breathe (Lindstrom, 

2005). The sense of smell involves 45% 

communication with the brand (Kotler and 

Lindstrom, 2005). The sense of smell is 

very close to our emotions and behavior 

and it has great influence on our behavior 

(Mahmoudi et al. 2012). It is clear that 

many retailers believe that the odor and 

smell can have a positive impact on 

customer behavior (Bone and Ellen, 

1999). Stores, which use conditioning 
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smells, can be better assessed by the 

consumers. Good smell triggers memory 

and is effective in justifying the added 

value of goods. In a research conducted 

by Krishna et al (2010), they come to this 

result that in long-term effect of smell 

causes more fragrant memory and an 

aromatic object is much attractive than 

non- aromatic one. In another study by 

Chebat and Michon (2003) conducted in a 

shopping center, they concluded that the 

odor directly affects the impression of 

buyers and has a considerable influence 

on consumers‘ behaviors. Also, smell and 

odor significantly impact on perceptions of 

product quality and environment. 

Increasing attention to using the odor 

allows the sellers to look at using odor 

strategically in the competitive 

environment (Bone and Ellen‚ 1999). An 

appeal to the sense of smell is common in 

retail environments. But can smell be used 

to truly embody a brand? In the perfume 

industry, this may seem fairly 

straightforward. But does it work in the 

apparel industry? The answer appears to 

be ―yes.‖  

 Based on the above discussion, 

the second hypothesis proposes 

that stimulating the smell sense 

affects the consumer behavior.  

Hearing 

Sound has long been recognized 

as an important driver of positive effects 

on mood, preferences and consumer 

behavior (Alpert et al. 2005). The share of 

hearing in relation to brand building is 

41% (Kotler and Lindstorm, 2005). Sound 

can be used as an efficient tool for 

communicating with the unconscious 

needs of the consumer. It affects our 

shopping habits (Lindstrom, 2005). In 

addition, Hui and Dube (1997) in their 

study of music in a retail environment 

showed that music in store leads to 

positive emotions in consumer and 

understanding of music causes a positive 

approach to the store. Other studies show 

that store music can be effective in 

increasing sales (Matilla and Wirtz, 2001) 

and influence on purchase intentions 

(Baker et al. 2002). In a study by Vida 

(2008) on consumer irritation hearing, they 

determined that the perception of music 

has positive results in the consumer 

experience and after the evaluation of 

store, the goods seems desirable and 

finally much more time and money are 

spend in the store. The findings confirmed 

that the right music can affect the behavior 

of buyers. 

A study by Milliman (1986) references 

many precedent studies also examining 

the influence of volume, but shifts its own 

focus to experiment with musical tempo. 

The findings indicate that tempo impacts 

duration of visit, circulation flow, and 

spending behaviors in both retail and 

dining environments. Subsequent articles 

illustrate significant changes in approach 

over the last several decades, especially 

among apparel retailers targeting young 

people such as Hollister and Abercrombie 

& Fitch (Clarke et al. 2012; Denizet-Lewis 

2006). Selection, volume, and tempo of 

background music all contribute to the 

creation of very particular atmospherics 

for this target market. 

 Based on the above discussion, 

the third hypothesis proposes that 

stimulating the sense of hearing 

can affect consumer behavior. 

Touch 

Touch is the only sensation which 

can be experienced with any part of the 

body, contrary to other senses that are 

primarily located in single areas on the 

human anatomical map. 
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Touch is the largest sensory organ 

of the body and it is symbol of physical 

contact through the skin. Touch sense 

associated with brand building has 25% 

share (Kotler and Lindstrom, 2005). By 

touching the products, customer behavior 

and shopping attitude is positively affected 

(Peck and Wiggens, 2006). Reading Peck 

and Wiggins (2006) suggests that 

touching the touch-screen of electronic 

products encourages shoppers to interact 

with the products. One reason could be 

the fact that the eye alone is not enough 

to judge products like computers or mobile 

phones (Hulten, 2013). Material, 

temperature, weight and shape impact 

positively on touch experience and 

enhance customer loyalty (Rodrigues et 

al. 2011). Hulten (2013) in his study 

concluded that using visual and auditory 

sensory cues influences customer‗s 

attention and makes customer buying 

behavior to have a positive correlation 

with touching the products. This means 

that if sensory stimuli make customer 

closer to products, he/she will probably 

touch it. The merchandising and display 

strategies of apparel stores such as Gap, 

Express, and Banana Republic invite and 

encourage customers to touch: ―tables 

piled high with clothes, all positioned at an 

easy- to-touch height. 

A great number of studies have 

emerged over the last two decades 

exploring the sense of touch in retail 

consumer behavior. A substantial 

literature review by Spence and Gallace 

(2011) recognizes that ―the majority of 

product design efforts have, at least until 

recently, been directed towards 

customers‘ other senses‖ (2011: 273)—

but notes a growing interest in ―tactile 

marketing‖ (2011: 267). Another article 

reviewing some fifteen years of scientific 

research on touch and its connection to 

consumer behavior noted many similar 

observations (Jansson-Boyd 2011). In the 

journal Textile, DeLong et al. (2007) sum 

up the importance of touch rather 

poetically: ―a vital, humming source of 

ceaseless information about our 

environment … Of all the senses, touch is 

most necessary and trustworthy‖ (2007: 

38). 

 Based on the above discussion, the 

fourth hypothesis proposes that 

stimulating the touch sense affects 

on consumer behavior.  

Taste 

Good taste is a key in the fashion 

industry; however, appeals to this sense 

of (gustatory) taste are understandably 

few in apparel retailing. Notable 

integrations of a taste experience among 

apparel retailers include Tommy Bahama, 

whose highest earning retail locations are 

those with the label‘s eponymous bar-

restaurants attached (Medina 2012). 

Other leading fashion brands such as 

DKNY have also experimented with 

incorporating cafes or coffee shops to 

extend duration of visit, enhance customer 

comfort, and reinforce a multisensory 

shopping experience (Gladwell 1996). 

Though gustatory taste is functionally 

unrelated to the fashion industry, making 

appeals to that sense in fashion retail 

environments tangential at best, a number 

of interesting studies can be found in other 

industries. Kotler wastes no time in writing 

off the sense of taste when it comes to 

evaluating retail atmospherics, but does 

note that it is possible for a product or 

environment to ―activate remembered 

tastes‖ (1973:51). The power of visual 

aesthetic cues on the perception of flavor 

and preference in foods and beverages is 

demonstrated in numerous studies (e.g. 

DuBose et al. 1980; Hoegg and Alba 

2007). Equally interesting is the use of 

appeals to gustatory taste for products 

that are not generally intended to be 
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tasted. This type of appeal can be 

commonly found in the use of food 

imagery and, often, a correlating scent 

(especially fruits, sweets, and spices) to 

create a perceived flavor for fragrance, 

personal care, and cosmetic products. 

One vivid example of this type of appeal is 

found in Dutch cosmetics brand Dr. van 

der Hoog‘s line of facial masks. The 

products‘ boxes feature luscious close-up 

photographic details of plump raspberries, 

ripe avocados and figs, and sensuous 

swirls of honey and chocolate. Though 

only minimal research has been 

undertaken examining cross-sensory 

gustatory appeals such as these, it is 

certainly a potentially rich topic for future 

study. 

 Based on the above discussion, the 

fifth hypothesis proposes that 

stimulating the taste sense affects 

the consumer behavior  

RESEARCH METHODOLOGY 

The study is an applied research 

and direct and indirect instruments were 

used to collect data from 237 female 

respondents aged between 18 and 45 

years. Regression analysis was used to 

investigate the effect of all senses on 

consumer behavior. Total of five 

hypotheses were drawn to determine the 

relationship of each senses to consumer 

behavior. Friedman test has been used for 

prioritizing five senses in relation to their 

impact on consumer behavior. 

DATA ANALYSIS 

There were totally 234 

respondents all of which were females. 

Among them 14.5% of the sample are 18 - 

25 years old and 47.9 % are 25 - 35 years 

old and the remaining aged between 35- 

45 years. 

H1: There is a direct and significant 

relationship between consumer 

behavior and stimulation of the sight 

sense 

As Table 1 shows, the estimated 

significance level was 0.000 which is less 

than 0.05 and the calculated correlation 

coefficient was 0.248. It shows that there 

is a direct and significant relationship 

between consumer behavior and 

stimulation of the sight sense. Coefficient 

of determination is 0.061. It means that 

the sight sense can have a 6.1 % impact 

on consumer behavior. 

H2: There is a direct and significant 

relationship between stimulating smell 

sense and consumer behavior 

According to Table 2, the estimated 

significant level of 0.000 is less than 0.05, 

and the calculated correlation coefficient is 

0.303. Therefore there is a direct and 

significant relationship between smell 

sense stimulation and consumer behavior. 

Coefficient of determination is 0.092. 

Thus, the sense of smell can have a 9.2% 

impact on consumer behavior 

H3: There is a direct and significant 

relationship between consumer 

behavior and stimulating hearing sense 

According to Table 3, estimated 

significant level is 0.00 that is less than 

0.05, and the calculated correlation 

coefficient is 0.272. It shows that there is a 

direct and significant relationship between 

consumer behavior and stimulating 

hearing sense. Calculated Coefficient of 

determination is 0.074 which means that 

hearing sense has a 7.4% effect on 

consumer behavior. 

H4: There is a direct and significant 

relationship between consumer 

behavior and stimulating the touch 

sense. 
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According to Table 4, the 

estimated significant level is 0.00 and is 

less than 0.05, and the calculated 

correlation coefficient is 0.342. Therefore 

there is a direct and significant 

relationship between consumer behavior 

and stimulating the touch sense. Here, the 

calculated coefficient of determination is 

0.117 which infers that stimulating touch 

sense can have a 11.7% impact on 

consumer behavior. 

H5: There is a direct and significant 
relationship between the stimulation of 
the taste sense and consumer behavior 

According to Table 5 significant 

level was estimated 0.00 that is less than 

0.05 and also because of a calculated 

correlation coefficient of 0.380, there is a 

direct and significant relationship between 

the stimulation of the taste sense and 

consumer behavior. Since the coefficient 

of determination is 0.144, we can say that 

stimulating the taste sense has 14.4% 

effect on consumer behavior. 

Friedman Test  

In this study, Friedman test has 

been used for prioritizing five senses in 

relation to their impact on consumer 

behavior presented in Table 6. Comparing 

"mean scores" of each of the five senses, 

it is determined that the sense of touch 

with an average rating of 3.56 has the 

highest correlation with consumer 

behavior and in later grades, the sense of 

taste with an average rating of 3.23 in 

second and sense of sight with a mean 

rank of 3.15 at the third level and the 

hearing sense with an average rating of 

2.77 in the fourth, and finally the sense of 

smell with an average rating of 2.30 is in 

fifth place. 

CONCLUSION 

Today's consumers do not spend 

their time watching TV ads and other 

traditional advertising practices, therefore 

marketers spend part of their marketing 

budget to reach the minds and hearts of 

people by providing joyful shopping 

experience.  After more than four decades 

of study, researchers in the field of 

sensory branding and marketing are still 

finding rich topics for further exploration. 

Despite a prodigious quantity of academic 

research and theory on consumer 

behavior and marketing, many in the field 

still observe a significant divide between 

research/theory and practical application 

(Dolnicar and Lazarevski 2009; Reibstein 

et al. 2009). Though this review of seminal 

works and provocative studies merely 

scratches the surface of the available 

body of literature—and that body 

continues to grow at an astounding rate—

it is hoped that such a summary will serve 

to spark an interest in deeper exploration 

of these studies by retail managers, 

marketing practitioners, designers, and 

academicians alike. With a broader 

awareness of current research findings, 

those in professional practice can more 

effectively leverage sensory appeals in the 

design of products, packaging, and retail 

environments. Designers, manufacturers, 

and merchandisers can also benefit from 

these insights, gaining a broader 

understanding of their target markets as 

well as greater ability to recognize 

potential opportunities for brand 

differentiation. Academicians will certainly 

find numerous compelling topics for future 

research and theory development. 

Understanding and predicting consumer 

behavior is and will remain to be a 

challenging work. As new generations of 

consumers advance into retailers‘ sights, 

each one more savvy and self-aware than 

those that came before, their responses to 

sensory appeals will undoubtedly continue 

to evolve. New and more sophisticated 

approaches will be critical for 

understanding and creating strategies to 

reach these rapidly moving targets. 
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Sensory marketing puts the human brain, 

along with its five senses, in the center of 

the marketing and show that companies 

and retailers can make a positive impact 

on five senses of the consumer. 

In this regard, the study focused 

on understanding the five senses and its 

relation to the purchase decision of a 

customer. Based on the studied 

hypotheses, we concluded that 5 senses 

generally affect 21.4% on consumer 

behavior. Also, stimulating the sense of 

sight 6.1%, stimulating the sense of smell 

9.2%, stimulating hearing sense 7.4%, 

stimulating the touch sense of 11.7% and 

stimulating the taste sense 14.4% impact 

on consumer behavior. These results 

were in consistent with the results of 

Turley & Milliman (2000), Chebat & 

Michon (2003), Vida (2008), Costa et al 

(2012), Hulten (2013) and Gaygen (2013). 

According to Friedman test, we found that 

the touch sense has the highest 

correlation with consumer behavior. In 

later grades, the sense of  taste in the 

second, sense of sight in the third, sense 

of hearing and smell are in fourth and fifth 

places. Based on the observations in the 

study, most consumers mainly do 

shopping based on their inner desire to 

enjoy what they buy, and product quality 

was also important but in the second 

order. During shopping, consumers loved 

looking at the material and getting them in 

their hands, even though they did not any 

information about its production process. 

The study was conducted in apparel retail 

stores and therefore these order of the 

importance of senses could change based 

on the product being purchased but 

definitely sensory marketing is a great way 

to influence customer behavior for any 

industry. 
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APPENDIX 

Table 1 

Adjusted determined 

coefficient 

Coefficient of 

determination 
Correlation coefficient P-Value 

0.087 0.061 0.248 0.000 

 

Table 2 

Adjusted determined 

coefficient 

Coefficient of 

Determination 
Correlation coefficient P-Value 

0.088 0.092 0.303 0.000 

 

 

Table 3 

Adjusted determined 

coefficient 

Coefficient of 

Determination 
Correlation coefficient P-Value 

0.070 0.074 0.272 0.000 

 

 

Table 4 

Adjusted determined 

coefficient 

Coefficient of 

Determination 
Correlation coefficient P-Value 

0.113 0.117 0.342 0.000 

 

Table 5 

Adjusted determined 

coefficient 

Coefficient of 

Determination 
Correlation coefficient P-Value 

0.140 0.144 0.380 0.000 

 
 

Table 6 

Senses Touch Taste Sight Hear Smell 

The mean scores 3.56 3.23 3.15 2.77 2.3 
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