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Chairman’s Overview

Air travel in India is growing at an incredible pace. The country's biggest hubs are already operating at more than 70 
percent of capacity. Passenger numbers are likely to exceed capacity by 2022 according to a report by the Centre for 
Asia Pacific Aviation.

In order to meet the growing demand, the aviation sector of the country is set for some massive developments. Many 
crucial airports across the country will soon undergo major expansion. Apart from expansion and development of 
existing airports, soon new airports will also come up with world-class features.

The flagship scheme of the Central Government called UDAN has been introduced to enable air operations on 
unserved routes, connecting regional areas, to promote balanced regional growth and to make flying affordable to 
masses. The study on the critical success factors for sustainable regional airports in India that appears as the lead 
article in this edition contributes in deciding the factors to be considered while operating various regional airports in 
India.

The biotechnology sector in India is highly innovative and is on a strong growth trajectory. The sector with its 
immense growth potential will continue to play a significant role as an innovative manufacturing hub. The country is 
among the top 12 biotech destinations in the world and ranks third in the Asia-Pacific region. India has the second 
highest number of US Food and Drug Administration-approved plants, after the USA. The Government of India has 
provided adequate scope to this sector by providing facilities for R&D in the field of biotechnology. It is in this 
background that we bring to you our second lead article looking at the attractiveness of India to foreign R&D-based 
biotech businesses.

In addition, this issue carries a number of learned articles on a variety of topics such as supply chain performance, 
automating time table planning, brand performance evaluation, role of banks in financial inclusion, corporate 
carbon intensity, service quality model of higher education, et al.

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

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

The Lady Justice carries the scale, a sword or scroll and she is often blindfolded. The 
blindfolded “Lady Justice” holding the beam balance, is familiar to everyone's mind. 
She symbolizes this profession so universally that it is important for every lawyer, judge 
and even support system entering the profession to understand its significance.  

The Lady Justice is a metaphorical personification of the moral force in judicial 
systems. Her attributes are a blindfold, a balance, and a sword. The Scales of Justice 
represents the balance of the individual against the needs of society and a fair balance 
between interests of one individual and those of another. The Sword represents the 

enforcement measures of Lady Justice.  

The blindfold today, probably her most famous symbol, first appeared in the fifteenth century. The 
blindfold represents decisions of objectivity and/or impartial decision or decision not influenced by wealth, 
politics, popularity or infamy.  Blind Justice is the theory that law should be viewed objectively with the 
determination of innocence or guilt made without bias or prejudice.

Martin Luther King Junior said, “Injustice anywhere is a threat to justice everywhere.”  

Justice shall be meted out to every one without fear or favour. For that, judges require evidences. In the light 
of technological progress, nature and function of evidences undergo changes. The incorporation of 
technology into the justice system is the need of the hour. Offering court services electronically or through 
the use of electronics within the court rooms or the disputation resolution purposes are also welcome 
gestures.  This is due to cyber sciences. 

Cyber technology is a great boon to managing business. At the same time manipulation of cyber knowledge 
can be bane to managing business. In response to calls from cyber professionals, the state-of the-art 
practices in intelligence, forensics, and cyber operations, Cybernetics offers advanced knowledge and 
hands-on experience in intelligence, critical infrastructure, and investigative principles as they relate to 
cyber intelligence. Cyber security teaches   to proactively address ever-changing attack and infiltration 
techniques. Training in critical thinking and skills in decision-making shall be reinforced with application 
of cyber technology to field operations ethics as applied to cyber security operations as policy. A practical 
knowledge of cyber-crime investigations including methods of maintaining the integrity of cyber evidence 
is the cultural imperative in business education in the wake of growing cyber crimes. Therefore business 
education may consider cyber technologies: as modules in modern justice studies. Therefore, business 
education shall consider including cyber technology, cyber security, cyber crime, and  cyber justice   as 
mandatory fields of learning.

Dr. D. Radhakrishnan Nair

Editorial Committee:

Prof. K. J. Paulose 
Prof. B. Unnikrishnan 
Dr. Praveena K.
Praveen Madhavan
Justin Joy

Co-ordinating Editor:  

James Paul
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This research paper on Critical Factors for Growth and Viability: Regional Airports in India, relates to research that 

performs a formative evaluation of the Regional Connectivity Scheme by using Focus Group to find out critical 

success factors for the success of regional connectivity scheme in India. It argues that the success of the regional 

airport is based on the important factor of traffic for the airlines which depends on population of the region, economy, 

and tourism potential. The study supports the government's  will and contributes to deciding the factors to be 

considered in depth for operationalizing various regional airports in India. 

Key words:  Indian regional airports, Airport success drivers, Economic development, Commercial viability
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egional Connectivity Scheme (RCS) – known as 
Udan is based on the premise of letting the common RIndian Fly.  Our Finance Minister Mr. Arun Jaitley 

said  “”people in Hawai Chappals (slippers) can fly in 
Hawai Jahaaz (airplanes)”  the same phrase was used by 
Prime minister Shri Narendra Modi in his speech while 
launching regional connectivity scheme (NDTV 2018). 
This statement is going to shape aviation sector. A policy 
statement like that gets translated into operational programs 
and practices (Azzam & Jacobson, 2015). The regional 
connectivity scheme is ambitious and this research 
evaluates the critical success factors for its success.

Growth of the Indian Aviation Sector

At the market size of USD 16 billion, India is the 9th largest 
civil aviation market in the world(Aviation Report 2017). 
The projected statistics and growth, perception of Civil 
Aviation in India shows potential for tremendous growth: 

Ÿ International Air Transport Association (IATA) said it 
expects India to become the world’s third largest 
aviation market by 2025 (Tarun, 2007).

Ÿ In terms of the number of domestic tickets sold, India is 
the fastest growing market (PTI, 2018).

Ÿ India is expected to become the world largest domestic 
civil aviation market in 10 – 15 years. 

Ÿ It is estimated that India will have 436 million air 
passenger traffic by 2036 which will make India’s traffic 
higher than Japan and Germany combined (Economic 
Times, 2018).

 The Civil Aviation has focused on expansion of  Airports by 
a mix of market growth strategies. The encouragement to the 
Low Cost Carriers (LCCs), airport infrastructure 
development, information technology interventions, and 
foreign direct Investment; the plan is to keep the momentum 
of growth. Government of India has given a major boost to 
the aviation sector by launching the scheme Udan (Udai 
Desh Ka Aam Nagrik) in 2017.  

Udan - RCS

Under the scheme 325 routes are identified for the different 
airlines, helicopter operators and charter aircraft that will 
connect the regional locations.  This unique market – based 
model will award the airports to the airlines based on 
competitive bidding through a reverse bidding mechanism. 
The process ensures subsidy to the airlines to charge 
passengers Rs.2500 for an hour’s flight on a limited number 

of seats. This implies an airline, which bids for least financial 
support (Viability Gap Funding) will win.  The operator will 
enjoy exclusive rights on the route for three years, after 
which the route is expected to become self –sustainable 
(Somesh, 2015).

Following are some of the salient features of the scheme: 

Ÿ The regional connectivity scheme will be applicable 
route length between 200 to 800 km with no lower limit 
set for hilly, remote, island and security sensitive regions.

Ÿ The central government will provide concessions to the 
tune of 2 percent excise on Value Added Tax (VAT) and 
service tax at 1/10th the rate and liberal code sharing for 
regional connectivity scheme airports.

Ÿ A Regional Connectivity Fund (RCF) will be created to 
fund the scheme via a levy on certain flights. States are 
expected to contribute 20 percent to the fund.

Ÿ For balanced regional growth, allocations will be spread 
equitably across 5 regions - North, West, South, East and 
North East with a cap of 25 percent.

Ÿ Market-based reverse bidding mechanism to determine 
least VGF to select the airline operator with the right to 
match the initial proposal. The government said VGF will 
be reduced if passenger load factor remains high and will 
be discontinued after 3 years when the route becomes self 
–sustainable (Tarun, 2017).

The Union government has set up a Regional Connectivity 
Fund (RCF) to provide the subsidy. The RCF will be funded 
80 % by the central government and the funds will be 
collected by levying 2% cess on tickets (domestic and 
international) & through auctions of non-subsidized seats.  
The state government will provide numerous concessions to 
the airline, which is carrying less than 100 passengers per 
flight. The state government will contribute by providing 
concessions like land, reduced rate for utilities (like power 
water etc.}, they may also reduce the value- added tax on Air 
turbine fuel (ATF)(Somesh, 2015).

A budget of Rs. 4500 crore has been sanctioned to support 
Udan for underserved / unserved airports and airstrips. This 
scheme will operate for coming 10 years, the success will 
depend on the commitment of the operators, and the state 
government since the emphasis is not on the “Financial 
Viability” (Tarun, 2017).  Central and state government 
concessions will not only help airlines operate, but also keep 
the airfares low and affordable.

6SCMS Journal of Indian Management,  October - December 2018
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The Business Problem

These entire investments will be successful subject to the 
operators finding business viability and the airport is able to 
sustain the business operations beyond the support from the 
government.

The Indian Skies have seen many regional operators 
crashing out of business in past years. 

$ MDLR Airlines – was the first to embark on the regional 
operator’s journey, which started its journey in 2007 but 
had to quit two years down the line for lack of business 
and inability to sustain business operations.

$ Air Costa – the south India based regional carrier had to 
suspend operation in the 5th year of its operation in the 
year 2017 because of financial crunch. 

$ Air – Pegasus stopped operations within a year of 
operation because of financial difficulties.

$ In the year, 2008 Air Deccan merged with Kingfisher; 
because of mounting losses. Kingfisher seized 
operations in the year 2012.

$ Paramount Airways stopped operating because of  
alleged non- payment.  

$ Air – mantra by Religare stopped operations within 
eight months of operation because of lack of business 
(Rebecca, 2017).

In the present model Regional Airports success have to 
sustain post the subsidy. In case the airlines are not able to 
reap the profit – they may quit the business as discussed in 
the mentioned examples above.  The business challenges 
that the Airports face, therefore, is that the airlines have to 
remain profitable and business must grow. This research 
intends to find out the critical success factors for the long - 
term profitability and growth of ongoing and upcoming 
regional airports in India.

Review of the Literature

Airports are a significant factor for economic development. 
The movement of people is the prime value, the economic 
advantage is created by both moving people and moving 
cargo. The size and scale of airport activities (an American 
study) are important predictors of regional economic 
development (Florida, Mellander, & Holgersson, 2015).  In 
another study done in Norway (Halpern & Bråthen, 2011) it 
was proved that having a regional airport increases the 

frequency of air travel of the people in that region. A study 
based on Indian Aviation (Oxford Economics 2009) links 
significant economic benefits of aviation. It stated that 
growth in aviation is directly linked to GDP, Job creation, 
and opening markets.  Many countries have established 
government funded regional airports like United Kingdom, 
America, Canada, and Norway. 

The revenue sources at the airport are crucial to ensure the 
long -term financial viability of the airports. The revenue 
comes from the purchase made at the airport by a passenger – 
the non-aeronautical revenue (commercial revenue). The 
airport can outsource all the shops, or operate the shops 
itself; it may have ground handling duty etc. A study 
(Graham, 2009) stated that the  a more useful measure of 
relative success is commercial revenues per passenger. Non-
aeronautical revenue is the major source of percentage of 
profit in an airport. 

Over a period, the non- aeronautical revenue has proved a 
major factor for financial viability. In one such study 
(Castillo-Manzano, 2010) determinants of the commercial 
revenue in seven Spanish airports were discussed. The very 
interesting study showed that the airports must expedite the 
points of engagement (like security checks, counter check-
ins etc.) for increasing the likelihood of spending. The study 
did profiling of the demography of a customer with her/ his 
buying behavior. 

The regional airports’ customers are airlines, the Low cost 
carriers contribute to more than 64% of total revenue of an 
airport (Lodewijks, 2008). An Airport’s connectivity to other 
transportation networks and the region’s attractiveness as an 
emerging business hub or tourist destination will be a 
defining factor in the attractiveness of an airport. Regional 
airports look for strategies to attract more and more LCC and 
incentivize by reducing aircraft fees, handling fees 
(aeronautical revenue) and creating avenues for non- 
aeronautical revenue (Lodewijks, 2008).

A Lian and Rønnevik (2011) study of competition (in 
regional airline in Norway) discussed the concept of leakage 
in the market share of the regional airports due to a range of 
services like frequency of flights, better access and lower 
fares. In another study ( in Norway by Gjerdaker et al. 
(2008)) the leakage was attributed to better development of 
road infrastructure and therefore many travelers preferring a 
road journey to a flight. Kanafani and Abbas (1987) in a 
study of three small California airports  discussed  the 
competitions faced by the regional airports from the major 
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airports and suggest that if  smaller airports have to be 
successful they must have a geographical advantage over  
major hub airports (Kanafani Adib & Mahmoud, 2016).  

Review of the literature also reveals that the airports are 
linked to the economic prosperity of the region. Having an 
airport around improves the business in that area and has 
significant positive impact on generating employment. The 
regional airports in order to sustain must attract more and 
more low cost carriers to not only improve the aeronautical 
revenue but non – aeronautical revenue through commercial 
activities. None of the studies discussed the policy initiative 
of the government. Success of the regional airport is country 
specific, but none of the studies was based in India. The 
main issue is to understand the critical success factors of 
airports in India.

Research Questions:

This research is intended to find out the important factors, 
which will contribute towards the sustainable regional 
airports. Therefore, following research question guided the 
researchers: What is/are the critical success factor(s) for the 
success of regional airports in India?

Research Methodology

The researchers agree with the extreme postpositive view; 
the evaluation is case specific and therefore a qualitative 
approach is used for the study. In the qualitative approach, 
method of in – depth interviews with open-ended questions 
is used. The data is textual and since the research intends to 
surface the critical factors of success, purposive sampling is 
used.

The research intends to learn regarding the factors that will 
make the policy successful. Researchers are doing a 
“formative evaluation” – with the aim to improve, modify, 
and refine the policy (Yvonne & Egon, 1986). Formative 
evaluation can take place at any stage of the policy, but 
specifically during policy implementation (Parsons, 1995). 
Formative evaluation entails analysis of ‘the extent to which 
a program is being implemented and the conditions that 
promote successful implementation’ (Palumbo, 1987; 
Parsons, 1995).To understand and analyze the policies the 
positivist analysis is difficult (Matt, Givoni, Epstein, & 
Feitelson, 2013). Similar conditions can be interpreted in 
different ways. 

The focus group approach can be used in following kinds of 
research:

a) Basic research that contributes to theory and knowledge

b) Applied research,

c) Summative research,

d) Formative evaluation,

e) Action research (Patton 1990).

Focus group emerged as an appropriate tool to understand 
the research questions. A group of experts having experience 
in Aviation sector ( homogeneous group ) was selected. The 
criteria of selection were based on their involvement in the 
regional airport connectivity either directly or indirectly. In 
addition the group consisted of aviation consultants who 
have global experience on aviation issues including regional 
connectivity.

All the participants were sent a mail regarding the research 
followed by a telephone call. The participants were informed 
about the research work and their consent was sought for 
their participation.

Selection criteria: 

Experts who have relevant information,

Experts who were accessible and

Experts who were willing to give the information.

The selected experts were sent an email invite followed by a 
telephonic conversation.

In the email invite the experts were informed about the 
investigation process, purpose of the interview and privacy 
protection.

We started the process by sending emails to 12 experts. We 
were fortunate to get the participation from 7 readily, who 
also participated in the discussion. All other experts, though 
emailed their responses through email- they could not 
participate in the discussion.

We conducted 3 focus group discussions. 
$ The first focus group was through web conferencing, 

which continued for 1 hour.  
$ The second focus group was organized in New Delhi. 

The discussion carried on for 2 hours.
$ The third focus group again took place in New Delhi. 

Where 2 experts joined through Video conferencing 

The experts shared their views and experiences and also 
reflected on the experiences of others. 

8SCMS Journal of Indian Management,  October - December 2018
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To ensure reliable feedback and to have consistency in 
different interviews, a set of instructions was created:

1. Introduction to the interview,

2. Taking the informed consent,

3. Recording of the audio,

4. Summarize recordings and

5. Analyze.

A moderator (one of the author) facilitated the sessions. The 
other author (of the research) was assigned to record the 
sessions in an Audio recorder and also took notes of the 
points discussed for further direction while coding. Pre-
planned open ended questions were designed to guide the 
session.

Figure 1: Regional Airport Critical Success Factors

1)  Airport based on Unique Position of the Region

The experts were of the opinion that the selection of the 
airports should be based on the growth pattern of the state 
for example   – tourism base, manufacturing base, service 
based, population etc. P8 stated that the “regional route has 
to dovetail with the state economic plan.”  The experts also 
recommended artificial intelligence in understanding the 
consumer behavior, and the integrated infrastructure must 
cater to the needs of the customers with transparency. 

Regional airports must be marketed for the uniqueness it 
enjoys like - tourism (international, national, spiritual), 
business, working population, etc. Expert P2 stated that 
“The experts are of the view that these airports must grow 
organically based on the region. Along with the policy of the 
government, subsidies to the passengers and the airlines, it is 
imperative that the specific airport unique selling 
proposition is established, developed, and marketed.” The 
experts quoted in the telecom revolution in India and P3 
stated that “This is what we learned from Telecom 
Revolution. Once the supply is addressed and incentivize  
all the providers and users,  demand will automatically 
generate and Regional  airlines will run at  full capacity.” 
There are factors like – perishable goods, special economic 
zone, and other growth plans that the airport will support.  

a) The Population of the Region: The population of a 
region is an important benchmark of the success of an 
Airport. The population as a variable in growth of an airport 
emerged in discussions at various points. P3 informed that “ 
before the regional airport infrastructure commitment the 
decision has to be taken on if the region has adequate 
residential or floating population to serve.” Population is the 
basic indicator of growth, as economic activity is based 
around the people in that region.  The region must have 
significant number of population interested to travel towards 
either hub airports or other regions. Though demand can be 
created by availability P4 suggested “ the density, 
distribution, and number of people in the region will predict 
the sustainability of an airport.”

b)  Airport and Economic Development

All experts were unanimously of the opinion that the regional 
airport will have a strong impact in the economic 
development. “The airports have multiplier impact. With 
every new route the airport generates 100 direct and 365 
indirect jobs” stated P1. The experts also stressed on the 
point that we need a basic economic activity in the region to 
sustain a regional airport.  P3 stated: “Some regions in the 
country are high on economic activity like known tourist 
destination , presence of knowledge based organization or 
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other such factors. These places will be able to use the 
regional airports facilities better in- turn creating more such 
activities and starting the growth cycle making the regional 
airports more stable.”

c)  Tourism and Economic activity

The regional airports can boost tourism in the country. Many 
of the regional airports are coming up at places which have a 
high tourist potential and low connectivity option 
“Identifying the airports with high tourist potential is 
important, improved tourist numbers will generate more 
employment in the region improving the economic activity 
further” P2 stated.  Experts agreed with the concept of 
keeping the tourism and hospitality at the center of 
developing a regional airport. P5 stated that “hospitality and 
tourism not only bring about the passengers but also attract 
investments in other infrastructure facilities like roads, 
hotels local connectivity to various tourist spots, creating a 
better platform for regional airports in turn.” The state 
government must brand and develop the places to attract 
more tourists in the state and “state policy towards 
developing tourism through the unique features of the 
region will go a long way” P3 stated.

2) Incentivizing the Passengers

The experts were of the view that to make the Regional 
Airports and ‘udan’ successful, the scheme should be made 
lucrative for the airlines as well as passengers. The expert P5 
stated that “The present exemption in landing and parking, 
fuel through put charges may not be enough to support any 
unviable route as these charges essentially make up less than 
10% of the total operational cost of any scheduled airline.”  
The experts were of the view to increase the subsidy to not 
only the airlines, but extend the subsidy to all the passengers 
(in comparison to a section of passengers). This will 
increase the number of passengers to the airport and will 
finally lead to growth.

3) Optimize Commercial Revenues

 The Airports have to increase the non – aero revenue in the 
regional airports. This will be done by creating the outlets 
around the airport – which are competitively priced. The 
buying behavior of a low-cost traveler is different. The 
Airport shops inside will be difficult to manage, but 
following the model of some of the known airports the shops 
can be around the airport. 

4) Development of Allied Infrastructure like roads, 
transport in and around the airport

Airports are an important method of connectivity, but they 
don’t provide the last mile connectivity. P1 stated that  “ The 
experience of a traveler continues once s/he is outside the 
airport. Therefore, the availability of affordable public 
transportation is very important. For this, we need 
infrastructure in terms of roads, vehicles etc” . P4 stated that 
“Most of the regional airports are centers of tourism- 
development of hotels around airport must also be 
incentivized to improve the passenger’s patronage.” 

The Focus group was conducted to find out the critical 
success factors for growth and viability of regional airports 
in India. All the five experts unanimously supported the 
government move of creating the regional connectivity 
through Udan. The participants, however, stated that the 
economic viability must govern the policy.  The Airports 
contribute significantly to the GDP - Delhi airport alone to 
the national GDP is Rs 294.7 billion for the year 2009-10 
which comprises Rs 42.9 billion direct contributions (air 
transport and air services), Rs 77.2 billion in indirect 
contribution (through supply chain multiplier impact) and 
Rs 174.6 billion induced impact (through tourism and 
investment) (Council, 2017). The experts stated that the 
bidding for the route is a good option and lower bids received 
in any route is an indication of  re-looking at the feasibility of 
that airport. The experts agreed that the routes connecting a 
threshold of the population must be considered for Udan. 
Population is the basic and the most defining factor for 
success and viability of any airport. 

The discussions focused on the economic development 
through the airports and specifically regional airports. The 
presence of the factors like industries, particularly 
knowledge intensive and tourism were the most important 
factors in driving economic development through airports.

Another important discussion was around viability gap 
funding. The discussion surfaced the need of improving the 
incentives to the passengers. All the experts stated that the 
passengers must be able to access the cheap flight tickets 
every time they fly. The recommendation was to use IT 
enabled platform to operationalize the same.

A very important discussion point emerged around 
developing the airport as an extension of the state culture. In 
that regard the experts advocated on the non- aeronautical 
revenue. The Airports must look for ways to improve the 
non-aero revenue by focusing on improving the passengers 
experience of shopping eating in and around the airport.
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Conclusion 

Airports are the engine of growth of  modern economies. 
Regional airports across the world have been known to 
speed up the economic growth process. The Regional 
Connectivity Scheme by government of India is a well 
thought step. However, the mission of letting the masses fly 
through the air must be balanced with the economic and 
financial viability of the airport and airline operations. The 
regional airport success lies in numbers. There must be 
enough traffic for the airlines to sustain the business 
operation for the time being. The decision to operate an 
airport will depend on factors like population the economy, 
the tourism potential of the state and the region specific 
goals by the airport. 

The study supports the government will and contributes to 
deciding the factors to be considered in depth for 
operationalizing various regional airports in India.  
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This study examines whether India is an attractive location for R&D-based biotech micro-Multinational Enterprises 

(mMNEs) from the U.S.   This study examines some of the challenges and opportunities that India may offer, and 

attempts to uncover the internationalization motives of these R&D-based biotech mMNEs to enter the Indian market. 

The analysis is done using a case study approach using surveys and semi-structured interviews of senior management 

personnel at multiple biotech companies in Northern California. The Triple Helix model is used as a framework to 

understand the attractiveness and competitiveness of the Indian market. The overall results indicate that unlike other 

multinationals in the U.S. which feel a cost-push pressure to internationalize, R&D-based biotech mMNEs in 

Northern California have strategic asset-seeking and resource-seeking motives to enter India. The study provides 

micro-level details about their internationalization strategy. This research is novel because it is interdisciplinary, uses 

primary data from the biotech industry, and employs a practioner's approach to draw managerial lessons that can also 

inform national economic policy making

Key words:  Micro-Multinational, Triple Helix model, Biotech Competiveness Enterprise.
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n the past decade, U.S. micro-Multinational Enterprises 
(mMNEs) in the biotechnology industry have Ideveloped a growing interest in entering emerging 

markets as part of their global business strategy. By 
definition, these mMNEs are small and medium-sized 
enterprises (SMEs) that “adopt higher-commitment entry 
modes beyond exporting” and they are limited by the 
liability of smallness and foreignness (Dimitratos et al., 
2010; Lu and Beamish, 2001). Examples of higher-
commitment modes include cooperative strategic alliances, 
joint ventures and wholly owned subsidiaries (Foreign 
Direct Investment). The liability of smallness refers to 
limited resources and capabilities that SMEs commit to 
during internationalization (Lu and Beamish, 2001), while 
the liability of foreignness refers to the disadvantage that 
firms are in due to the misunderstanding of existing laws, 
and cultural and business norms and language (Eriksson et 
al., 1997; Johanson and Vahlne, 1977). Because of these 
constraints, mMNEs are firms that tend to go global at a very 
young age but they do so with very specific 
internationalization objectives in mind. In view of this, how 
can India become an attractive investment destination for 
these small, global and highly specialized biotech firms that 
focus heavily on research and development (R&D)? What 
do these firms seek?

The theory of transnationalization as proposed by Dunning 
(1980), Rugman (2010) and others suggests that firms that 
expand abroad typically do so for four main motives: 
market-seeking motive (e.g. host country has a large 
consumer base), resource-seeking motive (e.g. labor or 
strategic assets such as R&D infrastructure or new brands), 
efficiency-seeking motive (e.g. lower manufacturing costs), 
and escape motive (e.g. to escape tight regulations or taxes 
in the home country). Dunning's (1988) eclectic paradigm 
also provided an alternative framework explaining that three 
advantages need to exist for firms to relocate production 
abroad: firm-specific ownership advantages (e.g. patents, 
production techniques, technology sophistication), country-
specific locational advantages (e.g. availability, cost and 
productivity of factor inputs and favorable host country 
policies) and internalization advantages (e.g. lower 
transactions costs than arms-length relationship).  However, 
not much research has been done on why young R&D-based 
biotech mMNEs especially from the U.S. enter emerging 
markets like India. Given the sensitive nature of this 
business where intellectual property is highly valued and 
firms like to have control over it (making access to data 
pretty scarce), it becomes important to look into individual 

firm characteristics and strategy at a micro level in order to 
understand the granular level behavior of those biotech 
companies.

In this respect, this study employs a firm-level case study 
analysis of micro-Multinational biotech companies in 
Northern California, USA. Because biotech firms generally 
exist in clusters, they tend to mimic each other's behavior to a 
large extent, especially as regards to R&D. So, there some 
valid generalizability of the results of this study. The 
objectives of this study are: First, to examine the motives and 
expansion strategy of R&D-based micro-Multinational 
biotech firms in the San Francisco Bay Area as they consider 
India as a potential investment destination. Second, in light 
of the results obtained, this study attempts to evaluate how 
attractive India is for R&D-based biotech mMNEs from the 
U.S.

Research Method

This study uses a case research approach to analyze R&D-
based micro-Multinational Enterprise in Northern 
California, in particular, in the San Francisco Bay Area. It 
uses a qualitative approach using industry surveys and semi-
structured interviews of senior management personnel at 
multiple biotech companies. The interviews took place in 
2012, 2013 and 2014. Because of signed non-disclosure 
agreements, the names of the firms cannot be revealed. This 
study was approved by the Institutional Review Board for the 
Protection of Human Subjects (IRBPHS Approval #9079) of 
Dominican University of California, USA. The analysis is 
conducted through an evaluation of the Triple Helix Model 
as applied to the Indian case. This consists of evaluating the 
interplay between industry, government and academia. 
Primary data from surveys and interviews of the executive 
management personnel at biotech firms forms the basis of 
this study. A quantitative mapping of India's biotech 
industry's competitiveness is done using government and 
industry data. This research is novel because it is 
interdisciplinary (it focuses on a science business model), 
uses primary data from the biotech industry, and employs a 
practioner's approach to draw managerial lessons that can 
inform national economic policy making.

Firm Characteristics: Sample of a Biotech micro-
Multinational Enterprise (mMNE)

For the purpose of this study and to illustrate the firm 
characteristics and context of this research, we have named 
one of our biotech firms as Bioxsolutions (the real name 
cannot be disclosed due to non-disclosure agreement 
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signed). Bioxsolutions is a micro-multinational enterprise 
(mMNE) that is small, privately owned and venture-backed. 
It is headquartered in the San Francisco Bay Area in 
California, USA (The remaining 5 firms surveyed share 
similar characteristics.) Bioxsolutions produces and 
commercializes innovative biotechnology products ranging 
from reagents to cell-based assays and technology platforms 
for use in biology research. Its products and services (assay 
kits, cell lines, reagents, devices, screening and profiling, 
formulation and development) are used by scientists, labs 
and universities, drug companies and other biomedical 
companies worldwide. The key factors Bioxsolutions 
considers when bringing a new product to market are 
“understanding the biology of the disease” and being the 
“first to market” the product. Research and development 
(R&D) plays a central role in its business model. With 10% 
of its revenue allocated to R&D, 15 patents in hand, and 
another 11 patents pending, this 40 people organization 
produces an annual sales revenue of $25 million. It has a 
foreign sales of $10 million mostly to Western Europe and 
Asia. Manufacturing is currently based only in the U.S. With 
these considerations in mind, the Senior Vice President of 
Business Development pointed towards India as a possible 
location for a R&D lab. Bioxsolutions has reported that 
R&D and the overall workforce has been expanding and will 
continue to do so. 

Other biotech mMNEs include those that deal with the 
following products and services: assay kits, reagents & 
other chemicals for testing, small molecules, animal cell 
lines, human cell lines, medical diagnostics, screening & 
profiling, medical devices including equipment to test drug 
efficacy and sustainable medical devices, and Contract 
Research Organizations (CROs). They have manufacturing 
bases in California and service the U.S. market as well as 
some international markets. 

Overview of the Biotech Landscape in India

India's biotech industry has an estimated revenue of $11 
billion and there are approximately 800 biotech companies. 
India's global rank for innovation improved from 41 out of 
144 countries in 2012 to 29 out of 137 countries in 2017 
(WEF Global Competitiveness Reports, 2012-2013, 2017-
2018). However, 50% of the Indian population still lives 
below poverty line and there is rampant corruption and poor 
general infrastructure. Given these, can India provide the 
attractiveness that micro-multinationals are seeking? A 
description of the Indian biotech landscape provides some 
key pointers.

The biotech sector in India comprises biopharma, 
agricultural biotechnology, bio-industrial, bio-services, and 
bioinformatics.  The firms are clustered in the major 
metropolitan centers of Delhi, Mumbai, Pune, Chennai, 
Hyderabad, Bangalore, and Ahmedabad (Lander and 
Thorsteinsdottir, 2011; Usha and Annadurai, 2010).  The 
country has seen some inflows of biotech FDI from the U.S. 
and Europe due to outsourcing work (Soby et al. 2012; Lees 
and Khatri, 2010). In 2012, India's biotechnology industry 
employed around 20,000 scientists in more than 350 
companies and it is expected to reach $11.6 billion in 
revenue by 2017 (AnalyZ Research Solutions, 2012). 

Looking at the differences between India and the world, 
there are several differences to note. Though poverty and 
illiteracy exist throughout India, India maintains coexistence 
with the growing wealthy class and holds a fair amount of 
postgraduates and Ph.D. professionals. India has about 48.7 
million graduates, a fourth of which have a science 
background. Therefore, India has a large amount of skilled 
workers. Its global rank in terms of availability of scientists 
and engineers is 32 (see Table 1). By 2025, the Science 
Advisory Council in India predicted that there should be an 
increase in the number of Ph.D. holding scientists to 30,000 
per year. India has one of the highest ranks for domestic and 
foreign market size as well.

As for the government cooperation, the Science Advisory 
Council in India has shown a linear regression between the 
growth in India's science budget for R&D expenditures and 
from the contributions from central government, state 
government and private businesses. Budgets for central 
government and private businesses have been shown to 
increase linearly while state governments have been held 
steady for the past decade. 

India is showing its main focus on manufacturing and R&D. 
One of India's goals is currently to be a center for in-house 
R&D operations, double the amount they are currently. 
Areas of improvement for R&D capabilities in India are 
shown to range from product strategy, software 
development, basic research and material sciences. More 
companies are now taking a stronger look into these areas. 
Currently, there are more than 20,000 registered companies 
in the life sciences sector in India with more than 800 
companies in biotechnology. Analysts are now predicting 
India's pharmaceutical market value to be at $50 billion by 
2020. While India is ranked 29 in the world for innovation 
and has experienced an increase in foreign direct investment 
inflows, businesses have begun to innovate their business 
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models and products and services for the Indian market 
more than previously before. As of 2011, PwC India 
Medtech survey reports that rapidly growing middle class, 
greater number of people getting insurance coverage, and 
improvements in healthcare infrastructure are likely to drive 
this growth further. 

Mapping India's Biotech Competitiveness Using the 
Triple Helix Model

India is evolving into a knowledge-based economy with a 
national (government) commitment to promoting 
biotechnology as a key sector for economic growth (Ernst & 
Young, 2011; Parmar, 2007; Palnitkar, 2005). In fact, the 
biotech industry is moving strongly towards an integrated 
R&D-based science business model. Countries like 
Singapore, South Korea and Taiwan have long realized that 

this knowledge-intensive framework is critical for economic 
prosperity (Casper, 2009). The interplay between industry, 
government and academia is at the heart of how India is 
transforming further into a Knowledge Society. However, it 
is important how this Triple Helix model (industry, 
government and academia) is integrated and managed. The 
Triple Helix model initiated in the 1990s by Etzkowitz 
(1993) proposes a shift from a dominating industry-
government dyad in the Industrial Society to a triad between 
industry-government-academia in the Knowledge Society. 
The Triple Helix thesis postulates that the potential for 
innovation and economic development in a Knowledge 
Society relies more prominently on the role of the university 
(academia) and the hybridization of elements from 
university, industry and government to generate new formats 
for the production, transfer and application of knowledge.

Figure 1. The Triple Helix Model

The university becomes the Entrepreneurial 
University. It goes beyond its mission of teaching and 
research to put knowledge to use and take leadership in 
socio-economic development by partnering with 
industry and government (Etzkowitz and Leydesdorff, 
2000).  Firms engage in higher levels of training and 
knowledge sharing because of  improved 
technological levels. The government acts as a public 
entrepreneur and venture capitalist in addition to its 
traditional regulatory role. Academic institutions, 
traditionally thought of as not having a direct role in 
innovation, now takes the lead – contrary to former 

views that increasing diversification of knowledge 
production would diminish the role of universities in 
the knowledge production process. Entrepreneurial 
universities extend their capabilities of educating 
individuals to educating organizations, e.g. through 
entrepreneurship, consulting, and incubation 
programs. Rather than just producing static knowledge 
and being a source of human resources, universities 
combine research and teaching capabilities to generate 
new technology transfer and become a source of new 
firm formation and collaborative leadership.
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Some studies postulate that India has available skilled 
human resources, supportive government policies, and 
favorable infrastructure conducive to the growth of the 
biotechnology sector (Reid and Ramani, 2012; Lees 
and Khatri, 2010; Vaidyanathan, 2008; Konde, 2008; 

Table 1. Global Competitiveness Rank of India's Academia

2007; Agarwal et al. 2007).  India has made important 
strides in its global ranks in innovation, and university-
industry collaboration, quality of scientific research 
institutions, and company spending on R&D between 
2012 and 2017 as shown in Tables 1 and 2. 

Indicators Rank  
2012  

Rank  
2017  

Availability of scientists and engineers  16  32  
Quality of math and science education  30  37  
Quality of the educational system  34  26  
Quality of scientific research institutions  39  35  
University-industry collaboration in R&D  51  26  

Table 2. Global Competitiveness Rank of India's Innovation Framework

Indicators Rank  
2012  

Rank  
2017  

Innovation 41  29  
Company spending on R&D 37  23  
FDI and technology transfer 44  59  
Availability of latest technologies 47  72  
State of cluster development 29  31  
IP Protection 63  52  
Patents 63  63  

 

Source: WEF Global Competitiveness Reports, 2012-2013 and 2017-2018. 

Source: WEF Global Competitiveness Reports, 2012-2013 and 2017-2018. 

Although India globally ranks well in terms of availability 
of scientists and engineers, and quality of math and science 
education, its ranks in these areas have deteriorated since 
2012. India's rank has also worsened in the areas of FDI and 
technology transfer, availability of latest technologies, and 
state of cluster development. IP protection and patents are 
also poorly ranked on a global scale.

The mean values corresponding to the above tables are 
shown in Figures 2 and 3. The mean values represent scores 
on a scale of 1 to 7 (with 7 being the most desirable outcome) 
derived from World Economic Forum's Executive Opinion 
Surveys in 2011-12 and 2016-17. In India the number of 
respondents to these surveys were as follows: 248 
respondents in 2011; 122 respondents in 2012; 266 
respondents in 2016; and 201 respondents in 2017. An 

example of the survey question to the “University-industry 
collaboration in R&D” item is: “In your country, to what 
extent do business and universities collaborate on research 
and development (R&D)? [1 = do not collaborate at all; 7 = 
collaborate extensively].” The results shown in Figure 2 
indicate that India had a score of 3.8 out of 7 in 2012 (giving 
it a rank of 51st globally in 2012), and a score of 4.4 in 2017 
(giving a rank of 26th globally in 2017), thus showing an 
improvement over time in how businesses and academia are 
collaborating on R&D in India. 

Between 2012-2013 and 2017-2018, executives believe that 
India has not only improved in terms of its university-
industry collaboration in R & D but also in terms of the 
quality of its scientific research institutions and the overall 
quality of the educational system. They also believe that 
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India improved in general innovation, company spending on 
R&D, IP protection and number of patent applications per 
million population as shown in Figure 3. However, 
executives believe that India has worsened in terms of the 

quality of maths and science education, the availability of 
scientists and engineers, FDI and technology transfer, 
availability of the latest technologies and state of cluster 
development during the same time period.

Source: Data derived from WEF, 2012-2013 and 2017-2018.

Figure 2. India's Academia: Mean Scores from Executive Opinion Surveys

Figure 3. India's Innovation: Mean Scores from Executive Opinion Surveys
Source: Data derived from WEF, 2012-2013 and 2017-2018
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Although, there are still some serious challenges, the 
general academic and innovation context of India has seen 
some improvements over the years and this fundamental to 
India's triple helix model. The third element, namely the 
government, has also tried to play an important role. In order 
to promote the biotech industry, the Government of India 
has been implementing several policies since the 1980s. In 
1982, the National Biotechnology Board was set up. The 
1980s focused on agricultural biotech. Following the 1991 
economic liberalization, India joined the WTO in 1995 and 
changed its regulatory framework to be compliant with 
TRIPS. In the 1990s, the pharmaceutical and specialized 
chemical industries began to invest in biotech. In 2006 the 
government provided most of the investment to build 
capacity.  Funding has increased since 2006 and in 2007 the 
government issued the National Biotechnology 
Development Strategy. In 2008 there was a review of 
protection and utilization of publicly funded intellectual 
property bill. The Department of Biotechnology (DBT), 
India aims to promote international cooperation through: 
Transfer of technology between countries, promotion of 
bilateral ties through joint research and development 
programs, capacity building by promoting training and 
exchange programs, and sharing of expertise in science and 
technology with developed and developing countries. It also 
set up the Biotechnology Industry Research Assistance 
Council (BIRAC) to support emerging biotech enterprises 
to undertake strategic research and innovation. As of 2017, 
BIRAC has supported “over 618 projects, 850 start-ups, 
entrepreneurs, biotech companies and organizations and 20 
incubators across the country, resulting in over 66 products 
and technologies and 120 Intellectual property rights being 
generated” (The Hindu Business Line, 2017). Through the 
Start-up India initiatives, the government is trying to create a 
more  v ibrant  ecosys tem for  innovat ion  and  
entrepreneurship.

Survey and Interview Results

 “We would be considering a highly reputed industry with 
strong capability, distinctive products and a good work 
culture.”

    ~ Senior VP of Business Development, Bioxsolutions

The survey and interview results shown in this section 
highlight key characteristics and internationalization 

strategies of R&D-based biotech micro-Multinationals from 
California. The above is an interview quote from the top 
executive from one of the companies. Key findings identified 
in our study are as follows: First, unlike bigger California-
based biotech businesses, smaller firms (i.e. micro-
Multinationals) do not focus entirely on cost-cutting 
strategies when expanding in emerging markets. This may be 
because if they run out of research funds, they have the 
option of looking for strategic partners or choosing to be 
acquired. Second, they are also not interested in seeking 
larger markets or escaping tight U.S. regulatory 
environment. Third, R&D-based micro-multinationals' 
international expansion motives include not only cost-
cutting objectives but equally important, strategic resource-
seeking objectives. The strategic resources include in-line 
products and their underlying patents, product development 
pipelines, trademarks and other intellectual property, and 
key human resources amongst others, and these create 
sustainable competitive advantage (Gu and Lev, 2016). 

For some biotech mMNEs, their executives emphasize that:
“Growth is critical for our organization as we are a venture-
backed company. [We want to] grow by increasing breadth of 
our portfolio in our niche. We have earmarked a budget of 
$250-500K for an R&D lab and would like to be able to do 
testing, research and prototyping in India.”

~ Biotech Senior Executive

Other company executives cite the following:

“India has a relatively “good” Intellectual Property Rights 
(IPR) protection compared to many emerging markets and 
developing countries.”

“We want to be in India because we would like to be the first 
to establish industry technology standards in the sustainable 
medical devices sector.”

“We'd like to engage in strategic alliances in India to bring 
together the human and intellectual skills and assets that 
neither company has or can develop.”

Table 3 provides a summary of the internationalization 
motives of R&D-based biotech mMNEs from California 
while Table 4 shows the management strategic priorities and 
implications of investing in India.
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Table 3 Internationalization Motives of California's R&D-based Biotech micro-Multinationals 

Metrics  Firms’ Motives 

§ Availability of skilled labor (scientists  
              & engineers)  

§ Companies’ plans to have at least 70% Indian 
employment in technical/research field 

§ Number of Contract Research Organizations 
(CROs)  

Resource Seeking 

§ Access to Intellectual Capital, specially offered by 
the Bangalore cluster  

§ High-skilled labor intensive jobs (e.g. Testing, basic 
research and prototyping) to shift  to India 

§ Design/decision-making, development processing 
aspect, tech division, product strategy, software 
development, material science, and marketing of 
lab products to stay in the U.S.  

Strategic Asset Seeking 

§ Low cost of skilled labor compared to the U.S. 

§ Low cost of operations  

§ Cost savings of at least $1 million per year      
 

Efficiency Seeking 

 

Strategic Priorities Implications  
§ Shift part of R&D lab to Emerging Markets 

such as India 
§ Set up R&D plant from grounds up 
§ Require tight control over  technology and 

operations in the foreign market 
 

Greenfield Foreign Direct Investment (FDI) as entry 
mode in India  
 

§ Collaboration with Contract Research 
Organization (CROs) and universities for 
research that can be commercialized 

 
 

Need to understand institutional context (government 
regulations, tax implications), and need to enhance 
credibility/reputation with CROs and universities for 
research 

§ Collaboration with large companies 
 

Ability to have access to funding for R&D  

 

Table 4 Micro-Multinationals' Management Strategic Priorities and Implications

Our study also reveals some high-level management 
challenges that U.S. R&D-based micro-Multinationals have 
identified as concerns regarding their expansion to the 
Indian market. These fall into three categories: (1) 
Institutional Challenges: These include issues related to 
corruption, government bureaucracy, willingness to 
delegate authority, patents applications and approvals 
process, time to market products due to regulations and the 
limited interactions between the Indian academic and 
research institutions and the industry in commercializing 

innovative ideas; (2) Capacity Building Challenges: Lack of 
infrastructure, technological readiness, amount of industry 
spending on R&D, local supplier quantity, and capacity for 
innovation; and (3) Business Environment Challenges: Work 
ethics, state of cluster development, and competition from 
U.S. and European rivals operating in India.

Conclusions

This study provides evidence that R&D-based biotech 
micro-Multinationals (mMNEs) from the U.S. do not 
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expand into emerging markets purely for cost-saving or 
market-seeking reasons. In the case of India, strategic assets 
and resources appear to be of critical importance in 
attracting R&D-based biotech mMNEs from the U.S. This 
is interesting because large MNEs tend to be market-seeking 
or efficiency-seeking (cost saving) because they might 
already have resources or strategic assets to bring over to the 
emerging markets. mMNEs seem to be different in this 
regard as they are often resource-constrained. They may 
want to enter emerging markets to tap into the resources 
available there first before being able to exploit the scale of 
the market there.

In terms of the business environment, U.S. biotech mMNEs 
still perceive India to be lacking in the quality of 
institutional environment, capacity building, and business 
sophistication. Although India globally ranks well in terms 
of availability of scientists and engineers, it does not fare so 
well on the other indicators, especially with respect to 
university-industry collaboration in R&D, FDI and 
technology transfer, availability of latest technologies, IP 
protection, and patents. On the other hand, India is rapidly 
evolving into a knowledge intensive economy with a strong 
government mandate to support biotechnology as a key 
national industry. The government is supporting the 
development of a Triple Helix model where government 
policies, industry structure and academia are being 
integrated in creating a biotech industry. 

Our study shows that R&D-based biotech mMNEs from the 
U.S. may find such environments appealing since they 
appear to be seeking strategic assets and resources in their 
internationalization strategy. They seek to tap not only into 
the skilled labor that India has an abundance of, but also in 
key opportunities to collaborate and work with Contract 
Research Organizations (CROs) and have access to 
intellectual capital, specially offered by biotech clusters. In 
turn, the U.S. biotech mMNEs are willing to set up R&D 
plants from grounds up as part of their strategic priority but 
would like to retain tight control over their technology and 
managerial decision making process. They also need 
collaboration with large Indian companies and access to 
universities for research and commercialization of their 
intellectual property. 

From a policy perspective, this implies that India needs to 
invest systematically in developing its Triple Helix model 
where industry, government and academia (universities) are 
tightly integrated and effectively managed. As India moves 
up the ladder in creating a knowledge-based economy, 

universities need to become entrepreneurial universities, 
extending their capabilities of educating individuals to 
educating organizations, e.g. through entrepreneurship, 
consulting, and incubation programs. Rather than just 
producing static knowledge and being a source of human 
resources, Indian universities need to more actively combine 
research and teaching capabilities to generate new 
technology transfer and become a source of new firm 
formation and collaborative leadership. This will help attract 
knowledge-intensive firms from the U.S. such as R&D-
based mMNEs which are smaller, younger and have an 
agenda to go global quickly.
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External environment determines to a large extent, the practices that organizations adopt, to remain competitive in the 

market. According to the environment-strategy-performance theoretical framework, environmental factors are 

important determinants of a strategy choice, organizational structure and processes of the firm.  Although, there is a 

strong theoretical and empirical support for the environment-strategy-performance relationship, the review of the 

Supply Chain literature indicates that there is a need for more recent studies that examine this relationship for today's 

companies that operate under highly turbulent and competitive market conditions. Hence, the current study intends to 

explore the influence of Environmental Uncertainty and Supply Chain Practices on Supply Chain Performance in the 

Coir industry in India. This study explores this topic further by analyzing the part played by Environmental 

Uncertainty variable as an antecedent of Supply Chain Performance, and Supply Chain Practices as a mediator 

construct. Using partial least squares (PLS), we find evidence of these relations proposed. The study was conducted 

using direct interview with the help of standard scales among 78 respondents. SEM was used for analysis of the data. 

The study found that Environmental Uncertainty enhances Supply chain performance by positively influencing the 

adoption of Supply chain practices. The study not only reinforces the earlier researches on the role of Supply chain 

practices in influencing supply chain performance, but also brings out its significant role in improving Supply chain 

performance even under Environmental Uncertainty.
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usinesses today are experiencing increasingly 
competitive business environment as a result of Bglobalization, advancement of information and 

communication technologies, and turbulent market place. 
One of the most widely accepted definitions of the 
environment in strategic management is that it is a set of 
relevant factors outside the organization that must be 
considered in decision making (Duncan, 1972). Thus, the 
environmental characteristics largely influence the strategic 
behaviour of businesses (Fahey and Narayanan, 1986; 
Sutcliffe and Zaheer, 1998 ). Environment is also an 
imperative factor, that determines the level and extent of 
collaboration among the members of supply chains 
(Balakrishnan and Wernerfelt, 1986; Zenger and Hesterly, 
1997).

Uncertainty is an important indicator of how an external 
environment may influence an organization (Lewis and 
Harvey, 2001; Ondersteijn et al., 2006) and is defined as the 
lack of information about environmental factors involved in 
a decision-making si tuat ion (Duncan,  1972).  
Environmental uncertainty poses challenges for supply 
chains, and business leaders recognize they need to take 
action to manage it. Because supply chain flexibility is a 
main driver of supply chain performance (Vickery et al., 
1999; Stevenson and Spring, 2009),  firms emphasize 
supply chain flexibility more in times of increased 
uncertainty (Swamidass and Newell, 1987). Supply chain 
flexibility improves the performance of supply chains 
mainly through logistical efficiency and effectiveness 
(Omar et al., 2012). 

Very little research has been done on the influence of Supply 
chain practices on Supply chain performance in the 
presence of Environmental uncertainty. The rest of the paper 
is organized as follows: Section 2 describes the review 
methodology, Section 3 draws out the theoretical 
development Section 4 explores the relationship between 
the constructs. Section 5 concludes and suggests future 
research directions.

Supply Chain Management

Sahay (2003) pointed out that effective supply chain 
management (SCM) can make or break a company. Apple, 
Amazon, Dell and P&G are some of the top companies 
making use of effective supply chain strategies and enjoying 
competitive advantages in the marketplace, both in terms of 
cost and customer satisfaction. In order for the supply chain 
to perform effectively, good supply chain practices are to be 
in place. Supply chain practices vary with industry and 

organizations. Adoption of the same is influenced by 
environmental uncertainty and disruption factors which may 
also lead to variations in supply chain performance. Hence a 
research framework has been developed describing the 
causal relationship between these constructs with a 
comprehensive literature review. The three proposed 
constructs in the model include Environmental Uncertainty, 
Supply chain Practices and Supply chain performance.

Environmental Uncertainty

Environmental uncertainty refers to events and variables that 
have a random and unpredictable variation, impacting the 
very existence of a business (Lenz 1980). Some researchers 
classify uncertainty on the basis of the source of the 
uncertainty. Miller and Droge (1986) have classified 
uncertainty into the following five sub dimensions - volatility 
in marketing practices, product obsolescence rate, 
unpredictability of competitors, unpredictability of demands 
and tastes, and change in production or service modes. Gupta 
& Wilemon (1990) proposed four uncertainty factors- 1) 
increased global competition, 2) continuous development of 
new technologies that quickly cause existing products to be 
obsolete, 3) changing customer demand needs and 
requirements which truncate product life cycles, and 4) 
increasing need for involvement of external organizations 
such as suppliers and customers. Li Suhong 2002, Zhang 
2001, Ettlie and Reza 1992, envision uncertainty as 
unexpected changes in customers, suppliers, competitors, 
and technology. Davis (1993) suggests that there are three 
different sources of uncertainty in supply chains: demand 
uncertainty, supply uncertainty and technological 
uncertainty.

Supply Chain Practices

Supply Chain practices integrate between business units, 
suppliers and customers in order to promote effective SCM 
(Khang et al., 2010). Supply Chain practices are defined as 
“the set of activities undertaken in an organization to 
promote effective management of its supply chain” (Donlon, 
1996, Li et.al. (2006,2005). Donlon (1996) outlined four 
dimensions in supply chain practice such as supplier 
partnership, outsourcing, cycle time compression and 
information technology sharing. Li et. al.(2005) has put 
forward a validated measure for studying Supply chain 
practices, with six dimensions: 1) strategic supplier 
partnership, 2) customer relationship, 3) information sharing 
and 4) information quality, 5) internal lean practices and 
postponement. 
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Supply chain performance

SC performance is defined in the existing literature as the 
extent to which the supply chain is able to meet customer 
requirements with on-time delivery (Tarafdar and Qrunfleh 
2016, Li et al. 2002, Beamon 1999). A trend of increasing 
attention on Supply chain performance, both in practice and 
literature, are emphasized in the works of Gunasekaran and 
Kobu (2007). Their review classifies the literature based on 
the following criteria: balanced scorecard perspective, 
components of measures, location of measures, decision 
levels, nature of measures, measurement base, traditional 
versus modern measures. This idea is also supported by 
McCormack et al. (2008). Rexhausen et al. (2012) proposes 
supply chain cost, service level and flexibility as SC 
performance measures. 

RESEARCH GAP

Very little research has been done in India on the impact of 
Environmental Uncertainty and Supply Chain Practices on 
Supply Chain Performance. Most of the worldwide studies 
have considered very large firms. This has left a gap in the 
studies done in small manufacturing and traditional sectors 
in India. There has hardly been any research aimed at 
building and validating theoretical models in India 
pertaining to Environmental Uncertainty. This research 
aims to validate a comprehensive supply chain model for the 
Coir Industry in India, which is a traditional industry under 
the MSME ministry.

DEVELOPMENT OF A CONCEPTUAL MODEL

Influence of Environmental Uncertainty on Supply chain 
performance is explored through the theoretical lens of 
existing research studies on Supply Chain Practices.

Environmental Uncertainty and Supply Chain 
performance

Davis (1993) suggests that there are three different sources 
of uncertainty in supply chains: demand uncertainty, supply 
uncertainty and technological uncertainty. Demand 
uncertainty refers to the unknown or unpredictable 
variations in the quantity and timing of demand as 
experienced in a supply chain. The characteristics of 
demand uncertainty are defined by the amount of forecast 
error (the difference between actual demand and forecast 
demand). Two inter-related factors, quantity uncertainty and 
timing uncertainty can influence this forecast error and lead 
to either excess inventory or shortages. 

Supply uncertainty is similar to demand uncertainty in that it 
relates to the unpredictable nature of the quantity of timing 

and supply. It can occur as a result of manufacturing 
downtime, quality and yield problems, order-entry errors, 
forecast inaccuracies or logistical malfunctioning (Davis, 
1993). Walker and Weber (1987) support this argument in 
their study of the US automobile industry. They conclude 
that costs such as switching suppliers and adjustment costs in 
response to change in volume or product specification may 
occur as a result of opportunistic supplier behaviour. Firms 
with newer technologies undergoing rapid change are 
expected to benefit more from positive SC relationships than 
those with stable technologies (Slater and Narver, 1994). 
Indeed, truly innovative products often rely on emerging 
technologies that require clarification and assistance during 
diffusion. When technology is changing rapidly, the firm 
must be able to share information more quickly than when 
technology is more predictable. Stronger SC relationship 
quality between parties should facilitate improved SC 
performance in these turbulent environments. Firms need to 
interact when technology is stable, but SC relationships can 
be expected to play a more important role when 
technological change is rapid. The above arguments lead us 
to the following hypothesis. 

H1: As Environmental uncertainty increases, the Supply 
chain performance also increases.

3.2 The mediating role of Supply Chain Practices in the 
relationship between Environmental Uncertainty and 
Supply chain performance.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

Environmental uncertainty has been well recognized as an 
important driver for an organization to adopt supply chain 
practices (Franks 2000; Chandra and Kumar 2000; 
Claycomb et al. 1999). As the markets become more and 
more uncertain, firms resort to various practices like better 
supplier relations, more information sharing, lean practices 
and better logistics to reduce the impact of the uncertain 
markets. Firms resort to better supplier partnerships so that 
suppliers will be more understanding and will cooperate in 
changes in delivery schedules, product specifications, 
payment schedules, etc. (Lambe and Spekman 1997). In 
industries having short technology cycles, there is a risk of 
component obsolescence. So firms need strong relations 
with suppliers to avoid stagnation of unnecessary spares at 
any stage of the supply chain (Mentzer et al. 2000). In highly 
competitive industries, a firm faces threats from competitors 
who try to introduce products faster and with more features. 
Degree of collaboration within the supply chain impacts the 
overall supply chain performance. Strategic supplier 
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partnership is long term cooperation between the firm and 
its suppliers aimed at achieving increased productivity and 
efficiency at both ends (Monczka et al. 1998; Stuart 1997). 
Customer Relationship is the set of practices that binds the 
firm to its customers aiming to build customer satisfaction 
and loyalty (Tan et al. 1998; Claycomb et al. 1999; Agarwal 
1997). The financial survival of firms is going to depend on 
better customer relations (Wines 1996). The major aspect of 
good customer relationship is the understanding of the 
requirements of the customer without his explicitly 
mentioning it. This enables the firm to respond better than 
others to customer requirements and needs and hence 
provide best value to customers, thus creating lasting loyalty 
(Magretta 1998).  Information Sharing refers to the amount 
of sensitive information that is willingly shared among 
partners (Monczka et al. 1998). It has been identified as a 
vital element linking the constructs of collaboration/ 
integration and risk/performance. External supplier-facing 
integration has a strong influence on customer performance 
(Kache & Seuring, 2014). Influence of Information sharing 
on performance, responsiveness and flexibility in supply 
chain has been put forward in the studies of Zhang et al.,       
(2011). Information sharing is critical if the entire supply 
chain is to function seamlessly ( Towill 1997, Balsmeier and 
Voisin 1996). Most of the information shared today is 
strictly on a need to know basis only (Berry et al. 1999). But 
contrary to all popular notions good information exchange 
actually improves competitive advantage and productivity 
(Alvarez 1994). Too much of information can also drown the 
decision makers with a tonne of facts, thus confusing them. 
So good information should be concise and to the point (Li 
2002). Information Quality refers to the accuracy, adequacy, 
timeliness and credibility of information being exchanged 
among trading partners (Monczka et al. 1998). Lean System 
is the practice of improving productivity to enable a 
reduction in inventories across in the plant and hence across 
the supply chain. Lean involves the elimination of seven 
types of wastes from the entire supply chain (Taylor 1999). 
Womack and Jones (1996) identified five principles of waste 
elimination in organizations. Logistics practices are the 
practice of working jointly with logistics providers with a 
long term perspective to improve supply chain cohesiveness 
(Bechtel and Jayaram 1997) Logistics act as glue 
connecting various entities in the supply chain. Logistics 
deals with the movement of materials and goods among the 
different players in the supply chain. The above arguments 
lead us to the following hypothesis: 

H2: The relationship between Environmental Uncertainty 
and Supply chain performance is

mediated by Supply Chain Practices.

RESEARCH DESIGN

This research is set in the context of the Kerala and Tamil 
Nadu based Coir manufacturers and exporters. 94% of the 
Coir firms in India are located in these two states. The 
research  requ i red  d i rec t  in te rv iew wi th  the  
Proprietor/Director/Chairman/General Manager /top 
officials of the firms. Thus a cross-sectional survey design 
was the best suited for the purpose. The advantages of this 
research design are that it is economical and consumes less 
time. The major disadvantages of this research design, 
however, are the lack of control over environmental factors 
and the inability to study the process over time. (Babbie, 
1989). 

Coir firms which were not registered under Coir Board, 
cottage based units and those which are involved only in 
trading and exporting were not considered. Out of the 701 
Coir exporters, only 247 firms all over India, qualified for the 
survey. Out of which, a cluster consisting of Kerala and 
Tamil Nadu are selected for the survey. Kerala and Tamil 
Nadu were selected as the places for data collection as Total 
Sample Size: 78 (Power analysis was used to calculate the 
sample size(G Power 3 software) based on significance level 
used, power of the test and measure of effect size). Multi-
stage random sampling was employed. Purification and 
Construct Reliability of Scales (using SPSS 20), Path 
analysis using Warp PLS. Warp PLS is a statistical software 
package used to do path analysis in social science research. 

For measuring the variables Environmental Uncertainty, 
Supply Chain Practices and Supply Chain Performance, 
scales used in previous studies were adapted. (i) 
Environmental Uncertainty consists of 18 item construct 
developed by Li et al. (2002), (ii) Supply Chain Practices is a 
second order construct with six sub constructs developed by 
Li et al. (2002), Supply Chain Performance uses scales 
developed by Rexhausen et al.(2012) and Vicekry 
et.al.(1999).

Data analysis

The data collected was screened for missing values and 
normality. A reliability analysis was done, the high values of 
reliability coefficient emphasized on the appropriateness of 
the indicators. Scales were purified and then the data was 
analyzed. To analyse causal relationships between the 
constructs, the structural equation modeling approach was 
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adopted. We have used Partial Least Squares (PLS) (Roldán 
& Sánchez-Franco, 2012) for path modeling to test the 
research model. 

Supply chain practices are hypothesized to mediate the 
relationship between Environmental Uncertainty and 
Supply chain performance variables and this is tested by 
using Baron & Kenny's (1986) criteria.  First, two models 
were built. The first model had Environmental Uncertainty 
pointing at Supply chain performance without Supply chain 
practices being included in the model. The second model 
had Environmental Uncertainty pointing at Supply chain 
performance, Environmental Uncertainty pointing at 
Supply chain practices and Supply chain practices pointing 
at Supply chain performance. This is a “triangle”-looking 
model(Figure 2). A WarpPLS analysis was conducted with 
both models.

RESULTS

Measurement model

First, the indicators and dimensions satisfy the requirement 
of reliability since their loadings are, in general, greater than 
0.7 (Table 1). In order to accomplish this result, an item 
trimming process was carried out with some weak items of 
the instrument being excluded. Loadings for constructs are 
only shown due to space constraints. Second, all 
multidimensional constructs and dimensions meet the 
requisite of construct reliability, because their composite 
reliabilities (CR) are greater than 0.7. Third, these latent 
variables attain convergent validity since their average 
variance extracted (AVE) surpasses the 0.5 level or are very 
near to it (Table 1). Lastly, Table 2 shows that all variables 
achieve discriminant validity following the Fornell-
Larcker(1982) criterion, however, the Supply chain practices 
variable may have a discriminant validity problem.

Sl. 
No. Construct

 
  Loading

 
CR

 
AVE

 

1 Environmental Uncertainty  .858  .972  .747  

2 Supply Chain Practices  .770  .912  .655  

3 Supply Chain Performance .980  .996  .977  

Table2: Discriminant validity of Measurement model (Fornell-Larcker Criterion)

Notes: CR: Composite Reliability, AVE: Average variance extracted

EU  SCPrac SCPerf

EU .865 .224  .305  
SCPrac .224 .809  .935  
SCPerf
 

.305
 

.935
 

.988
 

Notes: EU: Environmental Uncertainty, SCPrac: Average 
variance extracted,   SCPerf: Supply Chain Performance. 
Fornell-Larcker Criterion: Diagonal elements (bold) are the 
square root of the variance shared between the constructs and 
their measures (AVE). Off-diagonal elements are the 
correlations among constructs. For discriminant validity, 
diagonal elements should be larger than off-diagonal elements.

Structural model

Table 3 includes the main parameters obtained for the two 
models under study in the structural assessment. Model 1 
describes the significant total effect (β = 0.72*) of 
Environmental Uncertainty on Supply Chain Performance. 

Model 2 shows how the direct effect of Environmental 
Uncertainty on Supply Chain Performance decreases, 
although it remains significant (β' = 0.23**), when Supply 
Chain Practices are included. This supports H1. 
Furthermore, paths a ( β between EU and SCPrac) and b1      
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( β between SCPrac and SCPerf)  are significant. Therefore, 
both the decrement manifested in the direct effect (β') and 
the significance of the regression coefficients a and b1 
would be suggesting the potential existence of an indirect 
effect of Environmental Uncertainty on Supply Chain 
Performance via Supply Chain Practices as a mediator (H2). 
The mediating effect was found to be significant as the three 
following criteria are met: In the first model( Figure 1), the 
path between Environmental Uncertainty and Supply chain 

performance was found to be significant (p < 0.01). In the 
second model (Figure 2), the path between Environmental 
Uncertainty and Supply chain practices is significant. In the 
second model, the path between Supply chain practices and 
Supply chain performance is significant. Here, the effect of 
Environmental Uncertainty on Supply chain performance in 
the second model is significant; hence the case is one of 
“partial” mediation.

Table 3: Structural model results

Relationships Model 1  

R2

SCPerf=0.53  
  

Model 2  

R2

SCPrac=0.31  
R2

SCPerf=0.93  
 

H1:EU SCPerf 0.72*  0.23**  

EU   SCPrac = a  0.56*  

SCPrac SCPerf = b1  0.81*  
Notes: *p<.01, **p<.05

Figure 1 – Model with a direct effect model

Figure 2 – Model with an indirect effect
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 DISCUSSIONS AND CONCLUSIONS

The study could empirically explain the environment-
strategy-performance framework in the Coir industry 
context. All the hypotheses tested were found significant 
and the causality assumptions were found statistically valid. 
The results of the model estimates revealed the relative 
importance of each of the dimensions that contribute to 
Supply chain performance. The study statistically 
established that Environmental uncertainty and Supply 
chain practices are a significant factor that influence Supply 
chain performance, with Supply chain practices playing a 
mediating role. As Environmental uncertainty increase, 
Supply chain performances also seem to increase, which 
could be the result of adoption of more Supply chain 
practices by the firms. This reinforces the importance of 
Supply chain practices that firms need to follow, in an 
environment of uncertainty, failure of which may result in 
low Supply chain performance.

F U T U R E  R E S E A R C H  D I R E C T I O N  A N D  
CONCLUSION

The management of a highly interconnected supply chain is 
an ever-increasing challenge in today's competitive business 
environment. Higher levels of uncertainty in supply and 
demand, shorter technology and product life cycles, 
globalization of the market, and the increased use of 
distribution, manufacturing, and logistics partners all results 
in a complex international network. Given the complexity of 
many supply chains, experiencing uncertainty is recognized 
by many organizations as being inevitable. In a volatile 
supply chain, effectively managing and mitigating risk and 
uncertainty is imperative by adopting suitable SC practices, 
which would lead to performance improvement. The current 
study can further be extended to empirically examine the 
validity of the proposed model in any industry. An end to end 
study on any Supply chain could also throw light on the 
significance of the model.

REFERENCES

Agarwal, A., et al. (2007). “Modeling agility of supply 
chain.” Industrial marketing management, 36(4), 443-
457.

Alvarez, D. (1994). “Solving the Puzzle of Industry's Rubic 
Cube: Effective Supply-Chain Management.” Logistics 
Focus, 2, 2-2.

Babbie, E. R. (1989). The practice of social research. 
Wadsworth Publishing Company.

Balakrishnan, S., and B. Wernerfelt, (1986). “Technical 
change, competition and vertical integration.” Strategic 
Management Journal, 7(4), 347-359.

Balsmeier, P.W., and W. Voisin, (1996). “Supply chain 
management: a time-based strategy.” Industrial 
Management 38 (5), 24.

Baron, R. M., and D.A. Kenny. (1986). “The 
moderator–mediator variable distinction in social 
psychological research: Conceptual, strategic, and 
statistical considerations.” Journal of Personality & 
Social Psychology, 51(6), 1173-1182.

Beamon, B.M. (1999), “Measuring supply chain 
performance.” International Journal of Production 
Research, 45 (bea12), 2819-40.

Bechtel, C., and J. Jayaram. (1997). “Supply chain 
management: a strategic perspective.” The international 
Journal of  Logistics Management, 8(1), 15-34.

Berry, W.,et al. (1999) “Aligning marketing and 
manufacturing strategies with the market,” International 
Journal of Production Research, vol. 37, 3599–3618

Chan, F.T.S. (2003), “Performance measurement in a supply 
chain,” International Journal of Advanced 
Manufacturing Technology, 21(1),534-48.

Chan, F.T.S. and H.J.  Qi. (2003), “An innovative 
performance measurement method for supply chain 
management,” Supply Chain Management: An 
International Journal, 8(3), 209-23.

Chandra, C and S. Kumar (2001). “Enterprise architectural 
framework for supply chain integration.” Industrial 
Management and Data Systems, 101 (6), 290–304.

Christopher, M. and H. Peck (2004), “Building the resilient 
supply chain” International Journal of Logistics 
Management 15(2), 1-14

Claycomb, C., et al. (1999). “The effects of just -in-time with 
customers on organizational design and performance,” 
International Journal of Logistics Management, 10(1), 
pp. 37-58.

Clift, R. (2003), “Metrics for supply chain sustainability.” 
Clean Technologies and Environmental Policy, 5(3-
4),240-7.

Collins, R., et al. (1997), “Outsourcing in the automotive 
industry: from JIT to modular consortia,” European 

Management Journal, Vol. 15 No. 5, pp. 498‐508. 

28SCMS Journal of Indian Management,  October - December 2018



A Quarterly Journal    

Davis, T., (1993). “Effective supply chain management.”  
Sloan Management Review 12,35-46

Donlon, J. P. (1996). “Maximizing value in the supply 
chain.” Chief Executive, 117(1), 54-63.

Donlon, J.P. (1996), “Maximizing value in the supply 
chain,” Chief Executive, Vol. 117, pp. 54 -63. 

Duncan, R. B. (1972). “Characteristics of organizational 
environments and perceived environmental 
uncertainty.”  Administrative science quarterly, 313-327.

Ettlie J.E. and E.M  Reza  (1992), 'Organizational 
Integration and Process Innovation', Academy of 
Management Journal, 35(4),795-827.

Fahey, L., and V.K. Narayanan. (1986, August). 
“Organizational Beliefs and Strategic Adaptation.” In 
Academy of Management Proceedings (Vol. 1986, No. 
1, pp. 7-11). Briarcliff Manor, NY 10510: Academy of 
Management.

Franks, J. (2000), “Supply chain innovation”, Work Study, 

Vol. 49 No. 4, pp. 152‐5.

Fornell, C. (1982). A second generation of multivariate 
analysis: an overview. In Fornell, C.

(Ed.), A second generation of multivariate analysis (Vol. 1, 
pp. 1–21). New York, NY: Praeger.

Gunasekaran, A. and B. Kobu. (2007). “Performance 
measures and metrics in logistics and supply chain 
management: a review of recent literature (1995–2004) 
for research and applications.” International Journal of 
Production Research, 45 (12), 2819–2840.

Gunasekaran, A., and B. Kobu, (2007). “Performance 
measures and metrics in logistics and supply chain 
management: a review of recent literature (1995–2004) 
for research and applications.”  International Journal of 
Production Research, 45(12), 2819-2840.

Gupta, A. K., and D.L. Wilemon. (1990). “Accelerating the 
development of technology-based new products.” 
California Management Review, 32(2), 24-44.

Hardaker, J.B., et al. (2004a), Coping with Risk in 
Agriculture, 2nd edn, CAB International. 

Kache, F., and S. Seuring. (2014). “Linking collaboration 
and integration to risk and performance in supply chains 
via a review of literature reviews.” Supply Chain 
Management: An International Journal, 19(5/6), 664-682.

Khang, T., et al. (2010 ). “Relationship between supply chain 
management practices and organisation performance: a 
case study in the Malaysian service industry.” 
International Journal Modelling in Operations 
Management , 1(1), pp. 84 -106.

Kock, N. (2014). “Advanced mediating effects tests, multi-
group analyses, and measurement model assessments in 
PLS-based SEM.” International Journal of                   
e-Collaboration, 10(1), 1-13.

Kumar, R., et al. (2014), “Strategy development by Indian 
SMEs for improving coordination in supply chain : an 
empirical study.” Competitiveness Review, 24(5),      
414-432

Lambe, C. J., and R.E. Spekman. (1997). “Alliances, 
external technology acquisition, and discontinuous 
technological change.” Journal of Product Innovation 
Management: An International Publication Of The 
Product Development & Management Association, 
14(2), 102-116.

Lawrence, A. (1997), “Customer power forces supply chain 

integration.” Works Management,  April, pp. 43‐7.

Lenz, R. T. (1980). “Environment, strategy, organization 
structure and performance: Patterns in one industry.” 
Strategic Management Journal, 1(3), 209-226.

Lewis, G. J., and B. Harvey. (2001). “Perceived 
environmental uncertainty: The extension of Miller's 
scale to the natural environment.” Journal of 
Management Studies, 38(2), 201-234

Li Suhong (2002), “An Integrated Model for Supply Chain 
Management Practice, Performance and Competitive 
Advantage,”  Doctoral Dissertation, University of 
Toledo, Toledo, OH. 

Li, S., et al. (2005). “Development and validation of a 
measurement instrument for studying supply chain 
management practices” Journal of Operations 
Management, 23(6), 618-641.

Magretta, J. (1998). “The power of virtual integration: An 
interview with Dell Computer's Michael Dell.”

Martínez Sánchez, A., and M. Pérez Pérez. (2005). “Supply 
chain flexibility and firm performance: a conceptual 
model and empirical study in the automotive industry.” 
International Journal of Operations & Production 
Management, 25(7), 681-700.

29SCMS Journal of Indian Management,  October - December 2018



A Quarterly Journal    

McCormack, K., et al. (2008). “Supply chain maturity and 
performance in Brazil.” Supply Chain Management: An 
International Journal, 13(4), 272-282.

Mentzer, J. T., et al. (2000). “The nature of inter firm 
partnering in supply chain management.” Journal of 
Retailing, 76(4), 549-568.

Meuwissen, M.P.M., et al. (2001). “Risks and risk 
management strategies; an analysis of Dutch livestock 
Farmers.”  Livestock Production Science, 69, 43-53.

Miller D. and C. Droge. (1986), “Psychological and 
Traditional Determinants of Structure,” Administrative 
Science Quarterly, 31(4),539-560.

Miller, D., and C. Dröge. (1986). “Psychological and 
traditional determinants of structure.” Administrative 
Science Quarterly, 539-560.

Monczka, Robert, et. al. (1998), Purchasing and Supply 
Chain Management, Cincinnati, OH: South-Western 
College Publishing, Chapter 8

Norrman, A. and U. Jansson. (2004 ), " Ericsson's proactive 
supply chain risk management approach after a serious 
sub-supplier accident.” International Journal of 
Physical Distribution & Logistics Management , Vol. 
34 No. 5, pp. 434 - 456 .

Omar, A., et al. (2012). “A global analysis of orientation, 
coordination, and flexibility in supply chains.” Journal 
of Business Logistics, 33(2), 128-144.

Ondersteijn, C. J. M., et al. (2006). “Perceived 
environmental uncertainty in Dutch dairy farming: The 
effect of external farm context on strategic choice.” 
Agricultural systems, 88(2-3), 205-226.

Plenert, G.J. (2002), International Operations Management, 
Copenhagen Business School Press, Copenhagen.

Rexhausen Daniel, Pibernik Richard and Kaiser Gernot, 
(2012). “Customer-facing supply chain practices: The 
impact of demand and distribution management on 
supply chain success.” Journal of Operations 
Management. 30 (2012): 269–281

Sahay, B. S. (2003). “Supply chain collaboration: the key to 
value creation.” Work study, 52(2), 76-83.

Sheffi, Y. and J.B. Rice (2005). “A supply chain view of the 
resilient enterprise.” Sloan Management Review, 47 (1), 
41–48.

Shenoi Viswanath and Dath Srikantha (2015), “Supply chain 
risk management in the Indian   manufacturing context: 
A conceptual framework,” International Journal of 
Logistics Systems and Management.

Shepherd, C. and H. Gunter. (2006), “Measuring supply 
chain performance: current research and future 
directions”, International Journal of Productivity and 
Performance Management, Vol. 55 Nos 3/4, pp. 242-58.

Slater, S. F., and J.C Narver. (1994). “Does competitive 
environment moderate the market orientation-
performance relationship?” The Journal of Marketing, 
46-55.

Sodhi, M.S., Son, B.G. and C.S Tang, (2012). 'Researchers' 
perspectives on supply chain risk management,” 
Production and Operations Management 21(1).

Stecke, K. E. and S. Kumar:  “Sources of supply chain 
disruptions, factors that breed vulnerability, and 
mitigating strategies.” Journal of Marketing Channels, 
Vol.16, pp.193-226, 2009

Stevenson, M., and M Spring. (2009). “Supply chain 
flexibility: an inter-firm empirical study.” International 
Journal of Operations & Production Management, 
29(9), 946-971.

Stuart, F.I. and D.M McCutcheon. (1996), “Sustaining 
strategic supplier alliances: profiling the dynamic 
requirements for continued development,” International 
Journal of Production and Operations Management, 
Vol. 16 No. 10, pp. 5-22

Sukati I, et al. (2011), “A study of supply chain management 
practices: An Empirical Investigation on Consumer 
Goods Industry in Malaysia.”  International Journal of 
Business and Social Science, 2(17),166-176.

Sutcliffe, K. M., and A. Zaheer. (1998). “Uncertainty in the 
transaction environment: an empirical test.”  Strategic 
management journal, 19(1), 1-23.

Swamidass, P. M., and W.T. Newell. (1987). “Manufacturing 
strategy, environmental uncertainty and performance: a 
path analytic model.” Management science, 33(4), 509-
524.

Tan, K.C., et al. (1998) “Supply chain management: supplier 
performance and firm performance, “International 
Journal of Purchasing and Materials Management, 34 
(3): 2-9.

30SCMS Journal of Indian Management,  October - December 2018



A Quarterly Journal    

Tang, O. and S.N. Musa ( 2011 ), " Identifying risk issues 
and research advancements in supply chain risk 
management. International Journal of Production 
Economics , Vol. 133 No. 1, pp. 25 - 34 .

Tarafdar, M., and S. Qrunfleh. (2017). “Agile supply chain 
s t r a t egy  and  supp ly  cha in  pe r fo rmance :  
complementary roles of supply chain practices and 
information systems capability for agility.”  
International Journal of Production Research, 55(4), 
925-938.

Taylor, D. H. (1999).” Measurement and analysis of demand 
amplification across the supply chain.” The 
International Journal of Logistics Management, 10(2), 
55-70.

Towill, D. R. (1997). “The seamless supply chain-the 
predator's strategic advantage. “International Journal 
of Technology Management, 13(1), 37-56.

Vickery, S. N., et al. (1999). “Supply chain flexibility: an 
empirical study.” Journal of Supply Chain 
Management, 35(2), 16-24.

Walker, G., and D. Weber. (1987). “Supplier competition, 
uncertainty, and make-or-buy decisions.” Academy of 
Management journal, 30(3), 589-596.

Wines, L. (1996). “High order strategy for manufacturing.” 
Journal of Business Strategy, 17(4), 32-34.

Womack, J. P., and D.T. Jones. (1996). “Beyond Toyota: how 
to root out waste and pursue perfection.”  Harvard 
Business Review, 74 (5), 140-158.

Yang, Z.(B.), et al. (2009), " Supply disruptions, asymmetric 
information, and a backup production option," 
Management Science , Vol. 55 No. 2, pp. 192 – 209

Yao, K. and C. Liu. “An integrated approach for measuring 
supply chain performance.” Journal of Modern 
Accounting and Auditing, Vol. 2 No.10, pp. 17-22,2006

Zenger, T. R., and W.S. Hesterly. (1997). “The 
disaggregation of corporations: Selective intervention, 
high-powered incentives, and molecular units.” 
Organization Science, 8 (3),  209-222.

Zhang Q.Y. (2001), 'Technology Infusion Enabled Value 
Chain Flexibility: a Learning and Capability-Based 
Perspective', Doctoral Dissertation, University of 
Toledo, Toledo, OH.

*******

31SCMS Journal of Indian Management,  October - December 2018



A Quarterly Journal    

A
b
s
t
r
a
c
t

The article, “Automating   Time Table Planning Process:  Participatory Action Research,” proposes an automation 

alternative that greatly reduces the time and drain using an Open Source Time Table Management Software called 

FET (Free Evolutionary Timetabling). It also highlights the journey the authors have undertaken in the 

implementation of time table automation in three academic institutions in Kochi, Kerala, India. The research 

methodology applied is participatory action research with the authors driving the change process in these institutions 

iteratively. The implementation followed the Agile Model of implementation. This article also highlights adherence to 

an Implementation Model for continued success and sustenance of such initiatives and implementations. The article 

has in it insights and information that can be applied appropriately by institutions aspiring to automate their time table 

planning and management.

Keywords: Timetable generation, Timetable management, Timetable planning, Implementation Model, Agile Model, 

Participatory Action Research. Open Source Software, FET, Free Evolutionary Timetabling

Automating   
Time Table Planning Process:  
Participatory Action Research

Justin Joy
Assistant Professor

SCMS Cochin School of Business
Prathap Nagar, Muttom,

Kochi – 683106, Kerala, India
Email: eagertohear@yahoo.com

32SCMS Journal of Indian Management,  October - December 2018

Dr. T. Nambirajan
Professor & Supervisor

Department of Management Studies
School of Management

Pondicherry University, Puducherry-605014
Email: rtnambirajan@gmail.com



A Quarterly Journal    

ime table planning and management over the years 
have been seeing a shift from a tedious manual Tprocess to an automated system driven process. 

Manual time table planning and management is a time 
consuming, effort consuming and a tedious task for the 
academic administrators and time table planners of any 
academic institution with resources large enough to have 
difficulty in normally detecting simultaneous dual 
allocation of a faculty or a resource. With the introduction 
and availability of many time table planning and 
management software and systems, the time and effort for 
these purposes have potentially and drastically come down. 

However the transition from a manual to an automated time 
table planning process is easier said than done. In a survey 
conducted by the authors in the year 2016 in Kochi, Kerala, 
India, it was found that many academic institutions even 
with a considerably large number of faculty and students 
still manually plan out their time tables. In many of these 
institutions, it was not the lack of awareness per se of the 
automation alternatives that has caused them to continue the 
manual planning process, but the resistance to make this 
change on the part of the decision makers and in certain 
cases even the planners and users themselves. Though from 
a system point of view, time table planning and generation 
seems to be theoretically and technically close to being fool 
proof, the real challenge has been to effect the change in the 
mind set of those decision makers and users.

The authors have endeavoured to bring about this 
transformation as change drivers in three selected academic 
institutions in Kochi, Kerala, India. This article will 
highlight the action research journey the authors have 
undertaken and the insights gathered along the way. 

Problem Definition

Information Technology has changed the way educational 
sector used to function. Many institutions around the globe 
have adapted to this change. But in countries like India, 
leveraging the prospects of IT is a slow transition. In the 
survey conducted by the authors to find schools interested in 
being part of an automation initiative, it was found that in 
many academic institutions, the time consumed by the 
stakeholders in creating a robust timetable through their 
manual process was very high. 

In spite of this, the resistance noted to make a change from 
the current process was unexpected. The hesitancy for such 
a change is found to be due to the cost factors perceived to be 
involved in proprietary software packages. With the advent 

of open source software in educational domain, technology 
is available for everyone at fingertips. This automation 
initiative required creating awareness among the institutions 
that such free software are available and also assuring them 
of handholding, educating and mentoring them through the 
change process. 

In the process, the authors have endeavoured to also propose 
and demonstrate adherence to an Implementation Model for 
the successful implementation of such initiatives and also for 
ensuring their long term sustenance.

Hence the problems to be addressed in the research setting 
could be summarised as follows:

$ Time consumed in timetable planning to be greatly 
reduced through automation

$ Effecting change from the manual to an automated 
timetable planning process

$ Demonstrating long term sustenance through adherence 
to an Implementation Model

Evaluating the Research Setting

The authors had identified three of those Academic 
Institutions based on the rapport they had with the authorities 
there and the complexity involved in their timetabling 
generation process. The complexities had to be challenging 
enough to be able to highlight visibly the benefits of 
automating. These benefits needed to be demonstrated in the 
saving of the time and effort in the time table planning 
process and in the visualizations and comparison of multiple 
outputs. 

The three institutions identified are as follows:

1. Institution A - St. John The Baptist C.S.I. English 
Medium School, Aluva

2. Institution B - St. Mary's College of Commerce, 
Perumbavoor

3. Institution C - St. Peter's Senior Secondary School, 
Kolenchery

Time and Effort Involved in Timetable planning

To get a glimpse of the time and effort involved and an 
understanding of the complexity involved behind the scenes 
of timetable planning, the hand written data in figure 1 would 
help. Though the hand written data included in the figures 1 
and 2 may have difficulty in reading, the intention of the 
authors here was only to convey the enormous manual 
complexity and work involved.

33SCMS Journal of Indian Management,  October - December 2018



A Quarterly Journal    

The figure 1 is the Weekly Teacher's Timetable in one of the 
research settings of this article. Teacher's names are 
manually written on the vertical side and the days are 
displayed on the horizontal side. 

Figure 1: Teachers timetable
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Figure 2: Students timetable

The figure 2 shows the time table of each division of each 
class or standard. The enormity of work in planning these 
would just have to be put aside and ignored if faults are 
noted. It would inevitably call for a total reworking of both 
teacher and student timetables through the same manual 
process. The entirety of this would then have to be re-written 
manually with the same care that would be extremely 
draining and not an optimal use of timetable planners’ time. 
In the research setting institution where the above 
timetables were prepared, it was found that the entire 
summer vacation of 2 months for 4 of their faculty was 
devoted to preparing a desirable time table.

Institutional Profiles

Institution A

St. John the Baptist C.S.I. English Medium High School is a 
private unaided school which is looked after by the C.S.I. 
(Church of South India) mission. The school funding for 
infrastructure was very limited and Information Technology 
had not yet penetrated into their system. The school is 
affiliated to Kerala State Education Board and prepares 
students for S.S.L.C. The top current strength of the school 
is around 800 students with 30 teaching faculty. The IT 
infrastructure in this school is minimal with just around 13 
computers to support. Manual timetabling methods are 
presently practiced in this institute. The timetable 
management system was welcomed by the authorities as it 
was a tedious task for the school faculty. The 5 day 
functional school had around 30 teachers who managed on 
an average around 28 lectures per a 40 hour week. This was 
what made manual timetabling process a tedious task. The 
main concern for the researchers was the paucity of 
infrastructure available to support the automation. Within 
the limited resources carrying out the implementation was 
the challenge faced by the authors.

Institution B

St. Mary’s College of Commerce & Management Studies, 
Perumbavoor, Ernakulam, Kerala (St Mary’s College 
Thuruthiply, 2011) is an higher educational academic 
institution affiliated to M.G University, Kerala. St. Mary’s 
College is owned and managed by St. Mary’s Jacobite 
Church at Thuruthiply, Perumbavoor. The college offers 
various postgraduate and undergraduate programs under the 
Departments of Commerce and Management, Computer 
Science and Languages. The Department of Commerce and 
Management offers the following courses: B.Com (Finance 
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& Taxation), B.Com (Travel & Tourism), B.Com 
(Cooperation), BBA and M.Com. The Department of 
Computer Science offers BCA, B.Sc (Computer Science) 
and M.Sc (Computer Science). The Department of 
Languages offers courses in BA (English) and MA 
(English). The college has more than 1000 students and 
offers 39 different courses across all programs in the various 
departments and has 30 faculty involved in teaching.

Institution C
S a i n t  P e t e r ’ s  S e n i o r  S e c o n d a r y  S c h o o l  
(http://stpeterskadayiruppu.org/) is a educational institution 
run by the Saint Peter’s Educational Trust, Kadayiruppu and 
affiliated to the CBSE, New Delhi. The facilities in the 
School are excellent. It has a 25 acre campus. It 
accommodates a hundred thousand sq. ft. of constructed 
area. This includes 60 class rooms, indoor stadium, labs in 
different disciplines, Audio-Visual rooms, administrative 
block, hostels, a library block, basketball, soccer field, 
sports track and good facilities for sports and games. It has 
more 2300 students from Kinder Garten to Standard XII. 
Each of these has 5 divisions except for Standard XI which 
has 6 divisions. The total number of teaching staff is 105 
which includes permanent and guest faculty. The subjects 
are varied from normal subjects such as theory and practical 
subjects to Yoga, Work Education, Swimming, Fine Arts, 
Electronics, Robotics, Dance, Drawing, Music, Martial 
Arts, Clay Modelling, and Indoor Sports.

Elements in Time Table Planning
The basic principle of the time table planning process 
remains the same everywhere. The intention is to match 
teachers or faculty to their class sessions and classrooms in 
the best way possible such that these allocations help best in 
delivering all the sessions that are planned for a working 
week. However, to have a timetable as ideal as possible, 
certain considerations are inescapable. Some of these 
considerations are:

Class Allocations

Beyond the simple maths of ensuring that there are enough 
teachers or faculty to teach all the classes, their allocations 
need to be made sensibly and fairly. People can get very 
sensitive about this as it would determine their entire yearly 
or termly working world. Class allocations for teachers be it 
weekly or termly need to ensure a spread across key stages 
and sets and also with regards to priorities, consecutiveness 
and the split between forenoon and afternoon sessions of a 
day. However when people with their authority or influence 

insist on all the top or favourite slots, it ends up to be an 
annoying situation for the planners. Ideally no one class 
should be seen as less important than another. A timetable 
planner’s joy is a teacher who is flexible to teach whatever 
and whenever needed with no problems or fuss.

Blocking and Setting
Blocking certain teachers for their class sessions may have 
good reasons and justification while planning an academic 
timetable. However it is important to recognise the trade-offs 
in that if every teacher insists on blocking their teaching 
slots, there will arise a bigger risk of needing to split classes. 
Also the more blocking there is, the fewer degrees of 
freedom there are, to move sessions around.  

Split Classes

Splitting classes for a subject for a group or class will require 
the curriculum of a subject or course to be split into sections. 
Though this should be avoided wherever possible, in most 
cases it is inevitable and has to be managed.  This is 
sometimes done to make loadings fair between two teachers. 
It is not possible to always get the total numbers of lessons 
per class to add up neatly. It calls for a few splits to avoid the 
oddness. Split classes cause problems because of the 
continual need for communication of the split sessions.  For 
students, the more faculty each class or group have, the more 
fragmented their week becomes and this needs to be limited. 
Theoretical priorities for teacher allocation need to be 
considerate towards the experience of the students. 

Part-time Staff

Time tables with part time staff are a huge constraint when 
faculty or teachers who are really needed are only available 
on certain days or sessions of the day. Though, part time 
working facilitates to keep good people in the profession by 
providing good family-friendly work places, it shouldn’t let 
the part-time staff call all the shots on the days they can work 
because this would have an effect on lots of other people. 
Hence it is important to have a flexible, but positive attitude.

Class Rooms

There are always more teachers than class rooms in 
academic institutions and hence moving around is 
inevitable. Time table allocations may end up to be difficult 
for teachers if they have to move around quite a lot. Good 
allocation of class rooms will facilitate some sort of stability 
to those who need it most. A balance of nurturing some 
belonging to a home class room and becoming very 
territorial about class rooms may also be called for.
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Lesson flow
The greatest art in timetabling is solving the puzzle in a way 
that gives a good flow to lessons for everyone.  The flow is 
noted while checking down the sessions allotted in the 
teacher list. A flow issue is noted, if a teacher is allotted 3 full 
days in a week and only one session during the rest of week. 
Such imperfections do not sit well with regard to the 
reputation of the timetable planner, even though they may 
not be terminal. If these issues are considerably troubling to 
the planner, re-doing the timetable all over again may be 
needed.

Software limitations
Timetable software helps in visualising the multi-
dimensional timetabling puzzle. But it is not as simple as in 
the click of a button to obtain a perfect solution. Even with 
advanced software, it is a sophisticated process, blending 
technical puzzle-solving with a sharp awareness of the 
human issues surrounding staff placement and the 
consequences for students’ school experience.  The logical 
solution, however, could be easier applied. But it is the 
human element that presents a greater challenge as not 
everyone sees the big picture while fighting their corner.

Everything cannot fit together without making 
compromises. However, good compromises are necessary 
and need to be informed by the school ethos - the priorities 
for learning, professional development, the well-being of 
staff and students and so on. Software’s have limitations in 
accommodating these compromises appropriately. 
Anything can be delivered with a constraint in a timetable if 
it matters enough – but it is not possible to deliver all things. 
The challenge is to decisively differentiate with probability 
scores in a software between the things to sacrifice and those 
to protect. However, in many cases the two choices are 
mutually exclusive.

Methodology & Literature backing

With the problem defined, the authors resolved to address 
these in each of the research settings with the following: 
Objectives.
• Identification of detailed requirement for automation of 

planning the timetable 

Automation of timetable generation and management•

•

•

Testing and Implementation of the above solutions and 
training the staff to use the system effectively

Finally to suggest a model for the sustenance of the 
implemented solutions

Research Methodology

For a framework to structure, plan and control the research 
involved in the implementation process of the automation 
solution, a methodology blend of Agile Model of systems 
implementation and participatory action research was 
adopted.

Action research, categorised under Case Study Research 
generalise a particular set of results to a broader theory 
(Runeson, et al., 2012). This type of research has a long 
history (Lewin, 1948). It has continued to gain credence in 
management research (Coghlan & Brannick, 2010). Action 
oriented research involves the generation of situation 
specific knowledge, not mere application of some pre 
existing knowledge (Waring, et al., 2013). Action Research 
is described as an iterative process in which practitioners 
plan for action, act and then reflect. Achievement of change, 
not just knowledge acquisition, characterise action research 
(Clarke, et al., 2006). O’Leary (2005, p. 190) describes 
action research as research working on ‘real world 
problems’ for a ‘systematic approach to continuous 
improvement’ and also for the production of knowledge.

The action research methodology undertaken for the current 
article has adopted three iterations where automation of the 
time table planning process following an Agile Model in 
each of the three academic institutions as shown in the figure 
below. The arrows that moves from iteration 1 to iteration 2 
and from iteration 2 to iteration 3 show that these iterations 
succeed one after the other. It is after the completion of 
automating the timetabling process in Institution A that 
automation at Institution B began. And so also the 
automation of C began only after the completion of 
automation at Institution B and the learnings from an 
iteration were carried over to the next making the dealings in 
succeeding iterations more efficient, informed and matured. 
The authors were active participants in the change, driving 
the implementation process and hence the classification 
under participatory action research methodology.

36SCMS Journal of Indian Management,  October - December 2018



A Quarterly Journal    

Figure 3: Participatory Action Research Iterations & Agile Implementation in each iteration
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Software Implementation Model

On intending to develop a robust system by involving the 
stakeholders in the implementation and making sure that the 
changing requirements could be realised, the authors 
decided to follow the Agile Model of software 
implementation. The advantages of adopting the Agile 
Model are stated as below by (Grinys, 2012, p. 25): 

“Agile methodology has an adaptive team that is able to 
respond to the changing requirements. The team does not 
have to invest time and effort and finally find that by the time 
they delivered the product, the requirement of the customer 
has changed. Face to face, communication and continuous 
inputs from customer representative leaves no space for 
guesswork. The documentation is crisp and to the point to 
save time. The result is the high quality software in the time 
duration required and having a highly satisfied customer.”

In an Agile paradigm, every aspect of development 
requirements, design, etc. is continually revisited 
throughout the lifecycle. When a team stops and re-
evaluates the direction of a project every two weeks, there is 
always time to steer it in the right direction if in case it has 
moved off track. The Agile implementation of timetable 
automation in all the three academic institutions underwent 
the following phases in multiple iterations. 

· Requirement elicitation, analysis and documentation

· Selecting a suitable package

· Design and configuration

· Implementation

· Testing and Training

· Maintenance

Requirement elicitation, analysis and documentation

Requirements are a specification of what should be 
implemented. They are descriptions of how the system 
should behave, or of a system property or attribute. They 
may be a constraint on the development process of the 
system (Sommerville & Sawyer, 1997).

While in requirement elicitation the system requirements 
are discovered through consulting the stakeholders, from 
system documentation, domain knowledge and market 
studies, requirement analysis determines whether the stated 
requirements are unclear, incomplete, ambiguous, or 
contradictory, and then resolves these issues. Requirements 
documentation might require these requirements to be 
documented in various forms, such as natural-language 
documents, used cases, user stories, or process specifications.

The stakeholders for the automation project consist of those 
who were using the timetable management system. The 
headmistress or the principal, timetable planning 
administrators and assistants and a crew of supporting 
faculties were part of this system as stakeholders. There are 
many ways requirements elicitation can be carried out: 
through Joint Requirement Development (JRD), interviews, 
surveys, discussions, etc. For the project, JRD technique 
was followed. A highly structured meeting with the 
stakeholders was organized and was conducted as per the 
agenda. It was decided upon initially, who the participants of 
the meeting would be. The administrators and assistants and 
a crew of faculties constituted the participants and the 
headmistress or principal presided over the meeting during 
initial sessions. The meeting was facilitated by the authors. 
The agenda during the first meeting was to know from the 
stakeholders about their knowledge and insights which they 
have acquired through their experience. The currently used 
manual system of timetabling was studied. A scribe was kept 
to take down the proceedings of the session. The subsequent 
session agendas were to get the user requirements and 
understand the key aspects the end users keep in mind before 
they commit for the job. The requirements noted were 
divided into hard constraints and soft constraints. The 
feasibility of timetables is considered when the hard 
constraints are respected. The soft constraints represent a 
second level of non-compulsory restrictions on both 
teachers and classes which would be preferred if they could 
possibly get satisfied. These conditions are desirable and 
closely related to the final quality of the solution: a high 
quality timetabling solution should satisfy the maximum 
number of these constraints. Thus the quality of solutions 
can be assessed on the basis of how well they satisfy the soft 
constraints (Burke & Erben, 2001). Hard constraints are the 
ones with 100% confidence or adherence requirement and 
rest which can be compromised are set below 100%.

Based on the requirements gathered, further sessions were 
conducted to clarify the requirements gathered during the 
earlier meetings. New requirements however did pop up 
now and then and even in the later phases. Interviews were 
undertaken to elicit these requirements. Since Agile 
methodology was incorporated, accommodating new 
requirements was not difficult. In Agile, every iteration ends 
with the evaluation of the progress so far obtained and 
adding new requirements was feasible due to constant client 
involvement. The requirements thus gathered were 
incorporated into succeeding versions of the timetable.
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Some of the salient requirements gathered are listed below 
as the bounds of this article does not permit an exhaustive 
elaboration of the requirements collected from all three 
academic institutions. All these requirement are intended 
for every working week in the academic calendar.

Ÿ The working days in a week were set as per the 
institutional policy which was either 5 or 6.

Ÿ The number of periods in a day were thus set as per each 
institution, 5 in B, 8 in A and 9 in C.

Ÿ The durations needed to be set accordingly.

Ÿ All divisions should have a home room where normal 
periods will run.

Ÿ Lunch breaks needed to be set.

Ÿ Generally the first period should not be a Physical 
Training session.

Ÿ Theory and Lab venues needed to be defined.

There were also complex requirements which required to be 
fed as complex constraints into the system along with an 
appropriate percentage or probability of adherence 
requirement.

To have continuously a maximum of only 2 classes for 
each teacher.

Avoid subject like Maths from having last hours and 
periods before lunch breaks.

Theory subjects can be filled in with last periods.

Should not have continuously two mind easing subject.

Should have a schedule to find suitable replacements 
during contingencies.

Sessions like swimming will need to bring in girls from 
2 different classes after allotting their boys to some 
other activities calling for split in student classes.

Practical sessions like physics, chemistry and biology 
labs need to be continuous sessions.

To effect a spread across forenoon and afternoon 
sessions in all days of the week for most teachers.

…

Selecting a suitable package

Exploration of the available Time Table Management 
Software in the market brought to light the numerous 
Proprietary and Open Source software (OSS). Few of them 
that were evaluated are listed below.

Ÿ

Ÿ

Ÿ

Ÿ

Ÿ

Ÿ

Ÿ

Ÿ

Ÿ

Edutimer

Edutimer (Edutimer School Timetable, 2009)is a 
Proprietary software for Time Table Management at 
Schools. This has been developed by Cybrosys Technologies 
using user’s observation over a period of time in various 
situations. It is a user friendly software, and has integrated all 
the possible considerations needed for a timetable. It 
automates the various scheduling actions of a school and 
maximizes the use of best resources. It will support school 
management to standardize their education administrative 
functions. The software helps to avoid the burden of 
timetable making, leaving you with more time to apply your 
ability and judgment where they are required in order to 
construct a qualitative timetable. More than scheduling the 
timetable, Edutimer has been also designed to make sure that 
you can reproduce your regular timetabling method but in a 
more sophisticated and intelligent manner. However due to 
the limitations in the skillset of the authors and the financial 
constraints present in the project, the choice was narrowed 
down to exploring open source software.

UniTime Timetabling System

UniTime (UniTime University Timetable, 2014)is a 
comprehensive educational scheduling system that supports 
developing course and exam timetables, managing changes 
to these timetables, sharing rooms with other events, and 
scheduling students to individual classes. It is a distributed 
system that allows multiple institutions and departmental 
schedule managers to coordinate efforts to build and modify 
a schedule that meets their diverse organizational needs 
while allowing for minimization of student course conflicts. 
It can be used alone to create and maintain a school’s 
schedule of classes and/or exams, or interfaced with an 
existing student information system.

Time Finder Time Table Software

Optimizing a timetable isn’t a trivial task: all persons can 
only have one event at a time, sufficient locations should be 
available and other preferences should be recognized. With 
Time Finder’s (TimeFinder Timetable Optimiser, 
2014)algorithm this is simple: just click “optimize” and the 
optimum of all solutions are realised. Time Finder is a free 
software which automatically optimizes schedules of 
schools and universities. The algorithm is able to optimize 
the timetable of hundreds of events and persons within 
minutes. The calendar component shows all events of a 
person and gives a good overview of the current timetable. 
Data can be exported and imported in xml and text formats. 
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Time Finder will be useful for university or high school to 
make the timetable better and to support the human 
timetable planner. Academic institutes will have savings 
because of the computer optimized timetable. With Time 
Finder all locations and man-power will be efficiently used. 
Time Finder is easy to use and it comes with an intuitive 
graphical user interface. Time Finder is a free software 
(open source) for timetabling and so, it is absolutely free and 
your institute will be independent of a company. And Time 
Finder will run on nearly any operating system like Linux, 
Windows and Mac Os X, because it is written in Java. 

FET (Free Evolutionary Timetabling) System

Further exploration and study highlighted another open 
source software called Free Evolutionary Timetabling 
(FET) (FET Free Timetabling Software, 2009) as a potential 
solution. After a thorough study the authors decided on 
going ahead with FET (Free Evolutionary Timetabling) 
system as the software. Although the authors make no claim 
that FET (Free Evolutionary Timetabling) system best 
meets all the client requirements, certain reasons backing 
this decision are as follows. 

It is a free and Open Source Software with GPL 
(General Public License) copyleft license.

FET (Free Evolutionary Timetabling) system is written 
in C++, a computer program language that the authors 
are very familiar with and also allows complex 
constraints to be tested much faster.

The requirements matched with the software capability 
to cover it.

The authors have had earlier experience in using this in 
the institutions they were timetable administrators 
themselves.

On top of the earlier experience, timetable automation 
was tested in a real-time scenario at a B School. 

Technically, the main criteria for opting FET (Free 
Evolutionary Timetabling) system is the algorithm it 
uses. It is a recursive swapping algorithm which is a fast 
and efficient timetabling algorithm. The algorithm is a 
heuristic algorithm. This algorithm at first sorts all the 
activities based on their difficulty first, that is, hard 
constraints and then the soft constraints. Then the 
algorithm tries to place each activity in an allowed slot 
respecting the constraints listed in the above sorted 
order Search for an available slot, in which the activity 

Ÿ

Ÿ

Ÿ

Ÿ

Ÿ

Ÿ

can be placed respecting the constraints. If more slots are 
available, a random one is chosen. If none is available, 
recursive swapping is done. That is, the timetable will go 
a step up by removing the earlier placed activity and then 
placing that in next possible slot and carrying on the 
same process until all the activities are placed. This 
algorithm thus gave the expectation of giving the best 
possible solution for the timetable sought by the clients.

The software also has the provision for creating multiple 
timetables, which gives the stakeholders the choice to 
choose what is best for their academic institution.

Implementation & Configuration

The software was implemented in the institution’s main 
server or networked computers and the timetable was 
generated iteratively and requirements were added on 
following the incremental approach. The authors felt the 
need for client involvement at every stage of the 
implementation as facilitated by the Agile method of 
implementation. Each iteration progressed the time table 
from a basic timetable with fewer hard constraints to 
advanced timetables with numerous constraints and 
sophisticated preferences. Once the initial iterations were 
completed, the black box testing of the timetable by the 
authors was done. The tested product was then submitted for 
usability testing by the stakeholders. The timetable thus 
generated was sent for user acceptance testing. The timetable 
was accepted by the stakeholders and training was scheduled 
for the transfer of the knowledge. The training imparted gave 
the systemic idea to the stakeholders on how to use the 
system and also tips to keep in mind before committing to 
timetable generation.

Even though the present manual time tables of these 
institutions are the result of more than a decade’s hard work, 
there are certain conditions which even the manual Time 
Table Management Team failed to execute. These conditions 
were executable with the help of FET (Free Evolutionary 
Timetabling) system and they happened to be the moment of 
truth in this Project, where the benefits of automation spoke 
loud and clear and revealed the actual potential of FET (Free 
Evolutionary Timetabling) system. 

To initiate automation, a master file needed to be compiled 
for all the teachers and the subjects they handle in a week. 
The following figure gives a gist of this compilation.

Ÿ 
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This needed to be compared with the maximum permitted 
weekly workload of the teachers which is 40 in this 
particular tabulated case and also checked to see if all the 
total sessions planned for the classes are indeed accounted 

Figure 4: Session numbers allocated for each faculty along with subjects

and allocated which in this tabulated case is 45 i.e. 9 sessions 
a day for 5 working days. A summary of the teacher load is 
checked and compared against the maximum working load 
as shown in the figure below.
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Calculations

Of Other -… 5 Days*9 Periods = 45 Periods

Standards -…
45 Periods*5 Divisions in a Standard

= 225 Periods

Total Periods 1125
225 Periods*5 Standards of Primary 

Section I to V = 1125 Periods

Figure 5: Comparing and Accounting all Sessions per week
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Timetable were generated keeping the soft conflicts to the bare minimum possible. A sample of the timetables generated in html files are 
shown in the figures 7 and 8.

Figure 6: Soft Conflicts in time table generation
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The master file data need to be fed into the FET (Free 
Evolutionary Timetabling) software and is a one-time effort 
and can be used in the subsequent terms or years when new 
timetables need to be generated. If however they are 
available in a Microsoft excel or other compatible files, 
these can easily be imported at the click of a button.

The simple and complex constraints were incorporated with 
a probability of adherence called as weights. A weight of 
100% mean that this constraint must be mandatorily 
respected. A lower value means it should be respected, but 
it's not mandatory. It's pretty difficult to explain the exact 
function, but a simple illustration is the following: 50% 
weight mean that in average FET (Free Evolutionary 
Timetabling) system retries two times to place an activity 
without a conflict. If FET (Free Evolutionary Timetabling) 
system isn't able to place the activity without a conflict after 
average 2 times it keeps the conflict and tries to place the 
next activity. This is not an exact explanation of the 
algorithm, because the activities might get unallocated or 
cycle reopened.

All time constraints will be input as basic compulsory time 
constraints and space constraints as basic compulsory space 
constraints. This basic constraints must have weight 100% 
and must always be included in the dataset. The basic time 
constraints care that a teacher never has to instruct two or 
more activities at the same time. Also students must have 
maximum one activity per period. The basic room 
constraints care that a room will never have included 2 or 
more activities.

The outputs of this FET (Free Evolutionary Timetabling) 
software includes 41 different reports in html and text files. 
These reports generated on a weekly basis in this research 
includes teacher wise timetables, student wise timetables, 
room wise timetables, teacher workloads report, teacher 
availabilities report and much more-all simultaneous 
outputs from the same process. These reports get generated 
in a time range of a few milliseconds to a few hours 
depending on the complexity of the constraints input. 
Multiple timetables can be generated and the soft conflicts 



A Quarterly Journal    

Figure 7: Classes Timetable Snapshot

Figure 8: Teachers Timetable Snapshot
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Similar reports with regards to the Rooms, Workload 
Summary of Teachers and Sessions with Faculty 
Availability are all generated and can be stored in a common 
drive accessible even online.

Testing

Testing is said to be an important part of any software 
implementation. For this timetable management system the 
timetable was tested at various phases of the project. The 
following listed below were the key associates who carried 
out the testing:

Ÿ The authors
Ÿ The administrators
Ÿ The end users
Ÿ Few faculty of the Institutes

The authors carried out initial testing of the timetabling 
system and also during the generation of each version. The 
principal, headmistress, faculty and timetable planners were 
the ones who gave constant inputs based on their 
experiences. The end users were part of the user acceptance 
team.

The hard constraints pertaining to each of the academic 
institutions were incorporated and studied. The test was 
based on the fact that the software was able to implement the 
hard constraints of the timetable without throwing an error. 
Based on the findings and interpretations derived from the 
study, the institutional timetables were incorporated.

Usability testing led to new requirements being gathered of 
a few more hard constraints to be added. The system and the 
output generated were then subjected to user acceptance 
testing. Teachers and administrators were made to test the 
application before the timetables were approved.

According to Boehm and Basili (Software Defect 
Reduction Top 10 List, 2001, p. 136), “finding a defect and 
fixing a software problem after delivery is often 100 times 
more expensive than finding and fixing it during the 
requirements testing phase. And about 40 to 50% of the 
effort on current software projects generally is spent on 
avoidable rework.”

Testing the timetable at regular intervals has helped in 
reducing the rework and the cost incurred in terms of man-
hours to a great extent. The regular usability testing carried 
out after the generation of each version was able to gain the 
trust in the system.

After the user acceptance testing, a training session was 
conducted by the authors to touch upon the important 
aspects to be kept in mind while generating a timetable. The 

hands-on training session, helped the faculties to have a 
better understanding of the system and this helped to 
increase user confidence in the system.

Maintenance

Software maintenance is the modification of a software 
product after delivery to correct faults, to improve 
performance or other attributes. For every project, the 
lifecycle does not end with the delivery of the product. It 
goes much beyond delivery through on-going support as and 
when needed. Giving a continuous support and maintenance 
is the key for successful sustenance of any implemented 
project. 

The successful implementation of a timetable planning 
system can be perceivably for a short duration, hence a 
model for its long term sustenance needed to be explored. An 
Implementation Model (Joy & Nambirajan, 2016, p. 292) as 
shown in the figure below proposed for the long term 
sustenance of an open source learning management system 
in educational institutions was studied for this purpose. 

Figure 9: Implementation model for an open source 
Learning Management System in educational institutions
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The implementation Model above in Figure 9 was 
proposed by the authors in an earlier publication (Joy 
& Nambirajan, 2016) to address the factors that deters 
many educational institutions in India from going in 
for a learning and content management system and 
seems to be the similar for an automated time table 
planning software also. The Model proposed (Joy & 
Nambirajan, 2016, p. 290) need to be adapted to the 
current timetable implementation context. The central 
part of the Model explains the features required in a 
learning and content management system in 
educational institutions. However the prerequisites 
and post implementation requirements are the 
elements that ensure the long term sustenance of such 
initiatives. 

The Model highlights the need for an Adopter who 
could offer this handholding support for the required 
period. Even the National Board of Accreditation in 
their accreditation manual for Business Schools 
advocates such community oriented handholding 
projects (NBA, 2017, pp. 40, 41). In the current case, 
the researchers have been offering this support via the 
Innovation and Incubation centre of the Academic 
Institute the first author is employed. The Model 
highlights the need for the presence of adequate 
infrastructure, a change driver and an administrator as 
a prerequisite to just initiate an implementation. 
Appropriate workload of teachers enabling them to 
explore the implemented system was found to be 
crucial for an implemented system to take off in usage. 
The importance of ongoing usage reviews, trainings, 
refresher trainings, maintenance, technical and 
installation support etc. have also been highlighted in 
the Model for initiation and sustenance of the 
implementation.

Adapting the Model

The above Model has been adapted slightly to fit the 
current context here. The elements in this Model are 
equally relevant for the sustenance of the time table 
management systems implemented in academic 
institutions. The difference would be in the scale of 
training involved as it involves only a few in an 

academic institution that plan out the institutional 
timetables. The Essentials of LMS (Learning 
Management System) shown at the centre of the Model 
need to be replaced with an open source Time Table 
Management software to be very specific with regards 
to the context of this article. The modified Model looks 
as follows in Figure 10

Figure 10: Implementation Model for 
Timetable Automation Sustenance

A decisive factor in the timetable automation in all the three 
research settings has been the presence of planners who are 
willing to learn the logic behind the constraints being added 
and then to learn to translate it to the administrators and 
testers. In the absence of such a planner, the automation of 
time table planning is likely to be only short lived.
It was also noted in one of the research setting institution that 
the time table administrator was too much attached to the 
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respect he gained because of his draining involvement in the 
manual timetable preparation process that caused him to 
find faults for the sake of finding faults. The authors did have 
a difficult time trying to make him embrace this automated 
planning process. In this particular research setting, unless 
the responsibility of planning the timetable is handed over to 
someone more welcoming to automation, the authors have 
great doubts with regard to the timetable planning going the 
automated way there in the coming years. However in the 
other two, there has been a greater openness towards 
sustaining the automation of the timetable planning process.

Summary
To ensure that the objectives are met, explanation of how 
these are met is summarised below.

The first objective of Identification of detailed requirement 
for automation of planning the timetable was attempted and 
listed in two parts: Basic and Complex Requirements.

The second objective of automation of timetable generation 
and management in these institutions was met in the fact that 
no longer do these institutions display a handwritten 
timetable for teachers and students on the notice board, but a 
print copy of the html file outputs as in figures 7 and 8. All 
teachers do have access to the soft copies of these teacher, 

student and classroom weekly timetable outputs which are 
indexed for ease and speed of access to relevant information.

The third objective of testing and Implementation of the 
above solutions and training the staff to use the system 
effectively were done. In the process a user manual was also 
prepared which is also attached as Appendix 1 at the end of 
this article.

The final objective to suggest a model for the sustenance of 
the implemented solutions has also been attempted in 
proposing of an adapted Implementation Model in figure 10.

The problems intended to be addressed in this research was 
to firstly reduce the time required for generation of the 
timetable. As shown in the generation status of the timetable 
generated using FET (Free Evolutionary Timetabling) 
system in Figure 11, the time elapsed in generating a 
complex timetable i.e., in this case placing all the 2590 
timetable sessions of all classes of one institution was only 4 
seconds as against 2 months in their previously followed 
manual process. This was on top of the time taken to input the 
basic details and the constraints. However, this investment of 
time in inputting these details into the system can be reused 
in the timetables to be generated in subsequent years.

Fig 11: Time Elapsed in placing all Activities or Class Sessions in the Automated Timetable
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Secondly the journey taken by the authors in addressing the 
problem of effecting a change from a manual timetabling 
process to an automated time table generation in the three 
institutions has been vividly expounded.

Thirdly the requisites and ingredients for the long term 
sustenance of the implemented automated timetabling 
system have been illustrated in the adapted implementation 
model shown in Figure 10.

Conclusion

In concluding, the journey the authors have undertaken as 
change drivers to implement and sustain a timetable 
automation in three academic institutions in Kochi, India 
can be deemed a successful and fruitful one. 

The Timetable generation and planning process was 
convincingly demonstrated to be of great saving in both time 
and effort in all the three institutions. Faculty and 
Administrators were trained in the use of FET (Free 
Evolutionary Timetabling) software to generate timetable 
of future terms on their own. A user manual custom 
designed for each of the institutions were also provided one 
of which is also attached here in Appendix 1. The best 
pract ices  along with the considerat ions and 
recommendations proposed in the FET software 
documentation (FET Timetable Software Documentation 
FAQs, 2009) (FET Free Timetabling Software, 2009) were 
studied and adhered. The soft conflicts seen in the timetable 
generated were minimal and were found to be acceptable for 
all the planners and administrators of the three institutions.

The authors believe that the efforts undertaken in this 
research have portrayed a reasonably successful research 
endeavour that could inspire emulation by other interested 
institutions. The article has in it insights that can be applied 
appropriately by those institutions wanting to emulate the 
same.

Not only have the time spent on preparing the timetable for 
these institutions drastically come down, but it has also 
given the luxury of multiple timetable options for the 
planners to choose from. The investment of time in inputting 
the basic data into the system by the authors such as teacher 
names, time slots, classes can be reused in the subsequent 
years or terms as they exist permanently in the system 
further saving the time to prepare timetables in the future for 
the planners.

The provision of an incubation and innovation centre in the 
premises of the Institution where the first author is a faculty 

as depicted in the model for sustainability of the such 
automation implementations have assured these institutions 
of support, should they need it in making this transition from 
a manual to an automated process smoothly.
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Appendix 1
User Manual for FET Implementation

Installation Procedure

1. Go to FET site for download FET http://lalescu.ro/liviu/fet/

2. Click on the left navigation link “Download” 

3. Download the Latest version executable for Windows: FET-5.30.2 and Install it. 
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Let's Get Started

Open the FET application

Enter basic information like college name Data > Basic > 
Institution Information > Institution Name > 
St. Mary's College of Commerce and Management studies
Press “Ok”
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Working days

Data >Basic > Days and hours >Days per week
Number of hours
Data >Basic > Days and hours >Hours per day

Adding teachers
Data >Teachers > Add

Enter Teacher's Name >Add.

Adding Students
Data >Students >Years (Programs/Classes) 
for adding Standards

Data >Students >Groups >Add for adding Batches
Data >Students >Subgroups >Add for adding Semesters
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Adding Subjects

Data >Subjects >Add

Adding Tag
“Tags” are the words indicating the type Periods such 
Outdoor, Indoor, Theory, Practical etc.
Data >Tags >Add

Adding Activities
Adding Activities is one of the important step in the 
Time Table Generation.
Here, we are directing the FET that, which Teacher 
is taking which Subject, with what Activity Tag in which 
Standard and how many classes.
Data >Activity > Add > Select “Teacher” >”Tag” > 
“Class” >”Subject” > Number of Periods > Add.
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Adding Constraints

Generating Timetable
After giving all the inputs, we could generate a Time Table.
Timetable >Generate >Start
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FET (Free Evolutionary Timetabling) Output
Teachers Timetable

Students Timetable

The procedures in the user manual are best followed if the best practices along with the considerations and recommendations 
proposed in the FET software documentation referred here (FET Timetable Software Documentation FAQs, 2009) (FET Free 
Timetabling Software, 2009) are adhered.

*******
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Customer Perceived Value (CPV) is an attractive way over traditional methods of measuring customers' satisfaction. 

The paper makes a comparative study by using CPV analysis for the evaluation of brand performance. The paper takes 

six brands of washing machines under consideration. The research is exploratory in nature and develops 24 attitudinal 

statements as a tool for measuring respective Customer Perceived Value of the selected brands. Cronbach alpha has 

been used to measure the reliability of the scale. Data have been gathered from a sample of 300 respondents who are 

the user of the product. Response to each of the attitudinal statements has been recorded through a 5 point rating scale. 

For the analysis of data, mid-value has been used. The findings revealed that Customer Perceived Value analysis is a 

fruitful way for calculating brand performance. It helped in the evaluation of brands selected under study. 
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he art of evaluating the performance of an 
organisation based on measurement of the Tsatisfaction of customers is quite common. This 

process has been used by organisation for the last two to 
three decades. According to Swaddling and Miller (2002), 
measuring customer satisfaction is a common criterion for 
major quality awards. It is even taken as a benchmark for 
evaluating the performance of major departments 
conducting research in large companies. Such practice is 
widely prevalent and organizations normally prefer to use 
such a form of measurement by default to evaluate 
performance of a company. The process is easy and data are 
readily available. If the researcher has the database of the 
past customers, then information is readily available. Going 
by fact, the use of customer satisfaction measurements 
reflects the data already collected from the customers. And 
it is based upon the past experience of consumers which is 
developed during the use of a product. Therefore it reflects 
historical facts and that depends upon the relative 
expectation of the consumers. Such partial information 
helps in improving the processes in the future. In this highly 
competitive and dynamic business environment, identifying 
the right need of consumers is essential for the sustainability 
of any organisations. Any product or service offered in a 
particular market has multiple suppliers. Even if a firm 
embarks on unique selling proposition for a product or 
service, sooner or later the competitors follow suit. At the 
same time due to changes in lifestyle and aspirations of 
consumers, the need of consumers varies. Today 
organisation using the same base technology tries to make 
product appear different in the eyes of consumers. The art of 
creating differentiation is often practiced by sellers at the 
consumers' perceptual level.

Of late, Customers Perceived Value (CPV) has turned out to 
be an emerging area for evaluating the performance of 
companies providing products and services to customers. 
Swaddling and Miller (2002) through their pioneering work 
demonstrated that customer perceived value is a better 
alternative to traditional customer satisfaction 
measurements. Measuring performance by the use of CPV, 
reflect data collected from potential customers who will go 
for purchase decisions in the future. It includes entire target 
market which comprises the past as well as the potential 
customers. As it is based upon the potential or eventual 
experience of users in the consumption of the product, 
feedback is based upon the benefits that are seen to be 
accrued by the user in the future use of the product. Such a 
method of evaluation is relative to the various alternatives 

available in the market. It is also useful for predicting the 
behavior of the customers. Moreover CPV has got predictive 
value. Hence Customer Perceived Value is an emerging 
concept in the field of marketing. It is the difference of what 
customers gets from a product and what the customer has to 
give for taking ownership of a product. It is basically an 
evaluation of the total benefit a customer gets and the total 
cost which a customer bears from a product. Customer 
perceived value is often equated with the satisfaction of need 
of consumers through the use of a product or service. It is 
often represented by the difference between total perceived 
benefits and total perceived costs. Philip Kotler defines 
Customer Perceived Value as the difference in assessment by 
the potential consumer of all the benefits and all the costs of 
an offering and the perceived alternatives. The above concept 
is represented in the form of a flow chart as given below in 
figure 1.

Figure 1: Customer Perceived Value = (Total Customer 
Benefit-Total Customer Cost)

In the above flow chart the different components of the 
benefits and the cost connotes different meanings. The total 
customer benefit is the monetary value of a set of economic, 
functional and psychological benefits that the customer 
anticipates from a given market offering. It may be derived 
from the product, service, people and the image. The total 
customer benefit has four components. Among them, the 
product benefit denotes the gain which the consumer derives 
through the use of the good or service. It basically deals with 
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the features of the product which may influence the 
customer to make a choice of the product over other 
products. The service benefit denotes the gain which the 
consumer derives through the service offered with the 
product which ensures to experience a superior value in 
using the product. Imparting knowledge and help in the use 
of the product may fall under this concept. The personnel 
benefit denotes the apparent gain which the consumer 
derives through the value offered by the people who are 
associated with the activities related to sale and use. 
Adequately trained and better knowledge of the sales 
personnel may add value to this concept. And the image 
benefit denotes the apparent gain which the consumer 
derives through the superior brand name and image of the 
company. Market standing of the brand, its personality, its 
equity, experience of the customer during purchase, all adds 
value to the image concept. 

On the other hand the total customer cost is the anticipated 
set of costs which the customer anticipates to bear in the 
process of assessment, procurement, use and disposal of the 
market offering. The set of costs includes pecuniary, time, 
energy and psychological costs. The total customer cost also 
has four components. Among them, the monetary cost is the 
actual money the buyer has to expend in the purchase of the 
product.  In other word the price paid in gaining the 
ownership of the product is the monetary cost. The time cost 
is the duration of time expended by the customer in the 
process of buying the product. In other words, it is the time 
expended by the customer in locating a retail outlet, going to 
the physical market and in the process of buying the product 
or service. The energy cost denotes the amount of effort 
being given by the customer during the whole process of 
purchasing the product such as search for the desired 
product from store to store, going to the store, purchasing 
and returning the product. And the psychological cost denotes 
the cognitive effort and pressure which the customer 
undergoes in the entire process of search, acquisition, use and 
disposal of the product. Determining the psychological cost 
is not an easy affair as it relates to attitudes and perceptions 
that lie in the internal part of the human brain. 

LITERATURE REVIEW

A few notable research works on the use and application 
CPV on various rationales has been considered. These 
available studies are considered because they have found a 
place in major scholarly journals and have made impact on 
the identified field of study. The reviewed work may not be an 
all-inclusive snapshot of all research works related to CPV.

Karaboga, Kocyigit and Yazgan (2017) in their research work 
on online shopping sites tried to find out relationship 
between customer satisfaction and perceptions of customer 
value of consumers who prefer online shopping sites. The 
study used dimensions like functional, emotional, social and 
potential sub value under perceived values. It also used 
dimensions like quality and confidence as sub values under 
perceived customer satisfaction. The study found that there 
existed significant positive relation between the perceived 
customer satisfaction and perceived customer value.

Javed and Cheema (2017) in their research paper delved on 
the role of customer satisfaction and customer perceived 
value on the royalty of customers. It also tried to study the 
role that manners play in boosting loyalty of customer. It was 
a quantitative research that used five point Likert-scales to 
measure attitudes. The results of the study revealed that 
satisfaction of customer, customer relationship management 
and customer perceived value have significant influence in 
the process of building customer loyalty. 

Bai, Li and Niu (2016) in their study explored the status of 
Chinese online clothing brands. The paper conducted a study 
on CPV of online clothing brands. It reviewed secondary 
literature and developed a measuring instrument of CPV 
related to online shopping. The study found that customer-
perceived value has an impact on brand competiveness. The 
paper suggested some important measures for increasing the 
CPV of online clothing brands during the formative stage of 
development. 

Asgarpour, Hamid and Sulaiman (2015) through their 
research work made a review of the customer perceived value 
and important components of customer value. The study was 
conducted on the notion that satisfied customers are not 
always loyal customers and they do not always spread 
positive word-of-mouth. The findings of the study revealed 
that firms even if they have satisfied customers do not always 
deliver value according to the need of customers. The paper 
suggested for adhering to CPV as an important base for 
successful buyer seller relationship.

Moosa and Hassan (2015) in their research work tried to 
study the association of customer perceived value with 
automobile and further assess its impact on the satisfaction of 
customer as well as brand loyalty. The study used a multi-
factor CPV questionnaire with a 5 point Likert scale. The 
study found that the most important value associated with 
automobile is functional value followed by emotional value 
and epistemic value. Social value was the least important 
factor that respondents stress upon in the purchase of an 
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automobile. The study found that customer perceived value 
is instrumental for enhancing satisfaction of customer and 
their loyalty. 

Dhevika and Latasri (2014) in their research paper tried to 
measure customer value of shampoo among college 
students. To study customer value the study uses a 
mathematical model with eight dimensions. Among them 
five dimensions are for perceived benefits and three 
dimensions are for perceived sacrifice. The study measured 
customer value by assessing the difference between 
perceived benefits and perceived sacrifices.

Chahal and Kumari (2012) through their research paper 
analysed the various dimensions of the concept of CPV. 
They developed a scale and used it to measure CPV in the 
healthcare sector. The scale has 27 items with six 
dimensions. The dimensions were acquisition value, 
transaction value, efficiency value, aesthetic value, social 
interaction value and self gratification value. The scale 
helped in quantification of the overall value in the Indian 
healthcare consumers.

Li, Li and Hou (2011) in their research work formulated a 
model to study the relationship among dimensions of 
customer perceived value, customer satisfaction and value 
of service in enterprises. The study found that consumers lay 
stress on the technical capabilities and aesthetic sense of 
human services. The paper suggests that service companies 
should make differentiation of customer perceived value on 
brand's cultural identity which is possible through superior 
manners and features of service process. Further the study 
found that experience from the service enhances the 
satisfaction of customers and generates customer value.

He (2010) in the research work delved on the ways to assess 
customer perceived value and further formulated 
competitive policies on the theory of customer value. The 
study identified two major factors that consumers use for 
cell phones. They are benefit factor and cost factor. The 
study found that three foreign brands (namely Nokia, 
Samsung and Motorola) had higher customer perceived 
value than the domestic brands (namely TCL and Bodao). 
On the other hand, the study found that the competition 
between the two domestic brands were most intense. The 
result of factor analysis showed that customer's perception 
of value mainly came from the trade-off of the costs and 
benefits. 

Walsh, Kilian and Buxel (2008) in their research paper on 
CPV assessed the cross-cultural validity of examining 
consumer perceived value using an Instrument developed 

by Sweeney and Soutar (2001). After confirming the CPV 
scale, a new concise edition with 12 item related to CPV 
scale has been proposed. The study found that the scale had 
quality dimensions similar to that of the original version as 
was developed. 

Seth, Momaya and Gupta (2008) made an effort to devise an 
instrument for assessing consumers' perception of service on 
the dimensions of quality and technicality. A seven item 
service quality instrument was developed. The items 
included dimensions of responsiveness, empathy, assurance, 
reliability, convenience, tangibles and perception based on 
network quality. The study found that responsiveness was the 
best indicator of quality of service. It was followed by 
reliability, quality of perceived network, assurance, 
convenience, empathy and tangibles. 

Swaddling and Miller (2002), in their research paper delved 
on the benefits of using customer satisfaction measurements. 
The paper proposed a new method called Customers 
Perceived Value and is of the opinion that customer perceived 
value is a better alternative to the traditional method of 
measuring customers' satisfaction. The use of CPV analysis 
reflected data collected from potential customers in the 
future. It included the entire target market that comprised of 
past as well as potential customers. According to the paper 
CPV is derived by the comparison of total benefits to total 
costs. 

Daniel (2002) in his thesis makes an effort to know how 
customers view the value of complex service with the 
passage of time. It was a qualitative case study. The study 
found that the idea of value is subjective. The study found 
that perceived value is obscure and customers develop the 
capacity to foresee more benefits over time. However the 
study found that perceived value is accompanied by lost 
opportunities that have relational dimensions.

Lapierre (2000) in the research work constructed a measure 

and examined two structures of customer‐perceived value 

with the help of data from the customers of information 
technology industry. The findings of the study validated both 
the structures and gave practical support for a 13 value 
drivers' proposition. The study found flexibility and 

responsiveness to be two prominent service‐related 

benefits that act as value determinants for the customers. 

Need of the study
Though extensive studies has been carried out to track 
customers satisfaction related to various product and 
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services, use of the concept of CPV for making comparative 
assessment of performance of brands is rare. At the same 
time availability of a simplified measurement method that 
can be used for the customers of consumer durables is also 
not readily available. Therefore it has been felt imperative for 
the use of the concept of CPV as a tool for evaluation of brands..

ABOUT THE CHOSEN PRODUCT

Washing machine is a modern day popular appliance for 
washing clothes. It normally operates with the power of 
electricity and uses a mix of water and detergents for 
cleaning purpose. It is opposed to the process of dry cleaning 
where chemicals are used to clean clothes through a dry 
process. Washing machines have made the life of human 
beings easier and have also upgraded the standard of living. 
Today in the market, there are various brands of washing 
machines with various sophisticated features. Washing 
machines are basically of two types. They are front load 
model and top load model. Both the types of model have 
own advantages and disadvantages. And based upon the 
varied needs, requirements and perception of consumers 
they are purchased by individual customers.

Objective of the study

The objective of the study is basically to apply Customers 
Perceived Value analysis as a tool to make a comparative 
study of washing machine brands under consideration.

Methodology

A. Basics

The study has been conducted at Guwahati in the state of 
Assam which is regarded as the gateway of north east India. 
It is an exploratory study. The survey was conducted in the 
first quarter of 2018.  Simple convenience sampling was 
used for the collection of primary data. A sample size of 300 
respondents has been considered.  But a sample size of 200 
is common and minimum size prescribed for behavioural 
studies (Sudman, 1976). The sampling units in the 
population were the consumers of washing machine of the 
selected brands namely IFB, LG, Panasonic, Samsung and 
Whirlpool of Guwahati. For collecting information of the 
customers who have purchased the different brands of 
washing machines, leads were taken from the dealers of 
washing machines in the city. It was ensured that for each 
brand, a total of 60 customers were taken which comes to a 
total of 300 customers from each of the 5 brands selected for 
the study. The data has been analysed using simple counts 
and mean score.

B. Questionnaire Construction

The questionnaire prepared has a total of twenty four 
attitudinal statements. In these 24 statements, a set of twelve 
attitudinal statements is related to product benefit and a set of 
twelve attitudinal statements is related to product cost.

Under each of the four product benefits, three attitudinal 
statements have been used for each category of benefits. The 
statements used under Product Benefit are (i) My washing 
machine is very useful (ii) My washing machine serves my 
purpose and (iii) My washing machine is good in 
performance. The statements used under Service Benefit are 
(i) My washing machine has good after sales service (ii) My 
washing machine has a low maintenance cost and (iii) My 
washing machine has a 24x7 customer helpline. The 
statements used under Personnel Benefit are (i) Using my 
washing machine is personally quite satisfying for me (ii) 
The sales personnel really assisted me in making the right 
choice and (iii) The sales personnel are knowledgeable and 
responsive personals. The statements used under Image 
Benefit are (i) The brand has enhanced my standard of living 
in my society (ii) The brand has really added value to my self-
image and (iii) My washing machine stands as a status 
symbol for me

Further under each product cost, three attitudinal statements 
have been used for each category of cost. The statements 
used under Monetary Cost are (i) The monetary cost of 
buying my washing machine was reasonably affordable (ii) 
The monetary cost of using my washing machine is 
reasonably affordable and (iii) The transportation and 
delivery charges for the purchase was affordable. The 
statements used under Time Cost are (i) The time invested by 
me in the buying process of the machine was reasonable (ii) 
The time taken by me to locate the store of washing machine 
was reasonable and (iii) The time taken to buy the washing 
machine from the store was reasonable. The statements used 
under Energy Cost are (i) The effort made by me physically 
to look and search the store was reasonable (ii) The effort 
made by me physically for travelling to the store was 
reasonable and (iii) The effort made by me physically to buy 
from the store was reasonable. The statements used under 
Psychic Cost are (i) The mental effort required in buying the 
machine was quite bearable (ii) The mental exertion required 
to use and operate the machine is bearable and (iii) The 
cognitive dissonance in using the machine is very less.

The questionnaire has been designed on the basis of 
statements to be rated. Rating to each of the item in the 
instrument has been given through 5 point rating scale, where 
5 denotes strongly agree, 4 denotes agree, 3 denotes neither 
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agree nor disagree, 2 denotes disagree and 1 denotes 
strongly disagree. The detailed description of the 
questionnaire is as per annexure. Cronbach's alpha has been 
applied to the scales developed (as shown in Table 1 for both 
benefits and cost respectively). The reliability score of the 
scale has been found to be above 0.66 for all the scales which 
are acceptable as each of them is greater than 0.60 (Nunnally, 
1976), hence it can be accepted that reliability of the scales 
and established. Hence further analysis can be carried out.

D. Analysis technique used

Average or mid-value is a single value within the range of the 
data that is used to represent all the values in a series 
(Croxton and Cowden, 1952). Mid-value has been calculated 
by summing up of the ratings of each of variable given by 
each sampling unit and then divided the total value by the 
total number of respondents. In the field of marketing 
research, the concept of mid-value is widely used for ranking 
multiple factors (statements) under consideration based on 
the degree of importance that customers lay stress on. The 
values are then used to make comparison to take important 
marketing decisions.

Analysis

From the data collected in the form of ratings of the 
attitudinal responses against the various statements asked, 
mean score has been calculated. Mean score of the 
statements used under Product Benefit, Service Benefit, 
Personnel Benefit and Image Benefit for the respective 
brands i.e. IFB, LG, Panasonic, Samsung and Whirlpool has 
been calculated. The overall mean score of all the benefits 
has been calculated further for each brand. They are coded as 
B1, B2, B3 and B4 for IFB, LG, Panasonic, Samsung and 
Whirlpool respectively as shown in Table 2. 

Statements  Cronbach Alpha  
Product Benefit  0.085  
Service Benefit  0.840  

Personnel Benefit  0.880  
Image Benefit 0.921

Statements  Cronbach Alpha  
Monetary Cost  0.712  

Time Cost  0.912  
Energy Cost  0.663  
Psychic Cost  0.830  

Table 2: Mean Score of Total Benefits

Table 1: Cronbach Alpha for determining 
the reliability of the scale

Brand 
Name  Product Benefit  

Mean Score  
Service Benefit  

Mean Score  

Personnel 
Benefit  

Mean Score  
Image Benefit  
Mean Score  

Mean Score of 
Total Benefits  

IFB  4.37  4.07  3.72  2.98  3.79 (B1)  
LG 3.82  3.78  3.52  3.07  3.55 (B2)  

Panasonic  3.89  3.62  3.17  2.67  3.34 (B3)  
Samsung  3.96  3.89  3.19  2.77  3.45 (B4)  
Whirlpool  3.88  3.73  2.98  3.03  3.41 (B5)  

 

Brand   
Name  

Monetary Cost  
Mean Score  

Time Cost  
Mean Score  

Energy Cost  
Mean Score  

Psychic Cost  
Mean Score  

Mean Score  
of Total Costs  

IFB  3.44  4.01  3.56  3.84  3.71 (C1)  
LG  3.76  3.43  3.08  3.43  3.43 (C2)  

Panasonic  3.14  3.22  3.07  2.98  3.10 (C3)  
Samsung  3.56  3.31  3.14  3.23  3.31 (C4)  
Whirlpool  3.31  3.42  3.06  3.01  3.20 (C5)  

 

Again from the data collected, mean score of the statements 
used under Monetary Cost, Time Cost, Energy Cost and 
Psychic Cost for each of the respective brands i.e. IFB, LG, 
Panasonic, Samsung and Whirlpool has been calculated. 

Table 3: Mean Score of Total Costs

The overall mean score of all the costs related statements 
have been calculated for each brand. They are coded as C1, 
C2, C3 and C4 for IFB, LG, Panasonic, Samsung and 
Whirlpool respectively as shown in Table 3. 

57SCMS Journal of Indian Management,  October - December 2018



A Quarterly Journal    

 
Brand Name   Mean of (Bx-Cx) Mean of (Benefit –  Cost)  

 
CPV [1-(B-C)]  

IFB (B1) - (C1) (3.79) -  (3.71) = 0.07  0.93 (V1)  
LG (B2) - (C2) (3.55) -  (3.43) = 0.12  0.88 (V2)  

Panasonic (B3) - (C3) (3.34) -  (3.10) = 0.24  0.77 (V3)  
Samsung (B4) - (C4) (3.45) -  (3.31) = 0.14  0.86 (V4)  
Whirlpool (B5) - (C5) (3.41) -  (3.20) = 0.21  0.80 (V5)  

After calculating the mean score, Customer Perceived Value 
(CPV) is calculated by using the mentioned formula i.e.  
CPV = [1-(B-C)], where B denotes benefit and C denotes 
cost. Thus accordingly CPV is calculated as shown in Table 
4 below. As per Table 4, CPV (Customers Perceived Value) 
has been calculated for each brand by finding the sum of [1- 

(Benefit – Cost)]. Accordingly for IFB: CPV= [1- (B1) - 
(C1)] which comes to 0.93 (V1), for LG: CPV= [1- (B2) - 
(C2)] which comes to 0.88 (V2), for Panasonic: CPV= [1- 
(B3)] - (C3) which comes to 0.77 (V3), for Samsung: CPV= 
[1- (B4)] - (C4) which comes to 0.86 (V4) and for Whirlpool: 
CPV= [1- (B5)] - (C5) which comes to 0.80 (V5).

Table 4: CPV of Brands

As per Table 5 above, it has been found that; For IFB Vs LG 
in the paired comparison, the calculated net value is 1.056. 
As the value is greater than 1, preferred brand is IFB (V1) in 
this paired comparison. For IFB Vs Panasonic in the paired 
comparison, the calculated net value is 1.207. As the value is 
greater than 1, preferred brand is IFB (V1) in this paired 
comparison. For IFB Vs Samsung in the paired comparison, 
the net calculated value is 1.081. As the value is greater than 
1, preferred brand is IFB (V1) in this paired comparison. For 
IFB Vs Whirlpool in the paired comparison, the net 
calculated value is 1.162. As the value is greater than 1, 

Interpretation:

If V1 and V2 are the two value offerings, V1 will be favoured 
if the ratio V1:V2 is larger than 1, V2 will be favoured if the 

ratio is smaller than 1 and there will be indifference if the 
ratio V1:V2 is equal to one. Now each brand is compared 
with one another as shown in Table 5 below.  

Table 5: Preferred Brand Occurrence

Pair of brands
 

Ratio
 

Net value
 

Preferred Brand
 

IFB vs LG
 

V1:V2

 
0.93/0.88= 1.056

 
IFB

 

IFB vs Panasonic V1:V3
 0.93/0.77= 1.207  IFB  

IFB vs Samsung V1:
 V4

 0.93/0.86= 1.081  IFB  

IFB vs Whirlpool V1:
 V5

 0.93/0.80= 1.162  IFB  
LG vs Panasonic V2: V3 0.88/0.77= 1.142  LG  
LG vs Samsung V2: V4 0.88/0.86= 1.023  LG  
LG vs Whirlpool V2: V5 0.88/0.80= 1.100  LG  

Panasonic vs Samsung V3: V4 0.77/0.86= 0.895  Samsung  
Panasonic vs Whirlpool

 
V3: 

V5 
0.77/0.80= 0.962

 
Whirlpool

 
Samsung vs Whirlpool

 
V4: 

V5 
0.86/0.80= 1.075

 
Samgung

 

preferred brand is IFB (V1) in this paired comparison. For 
LG Vs Panasonic in the paired comparison, the calculated net 
value is 1.142. As the value is greater than 1, preferred brand 
is LG (V2) in this paired comparison. For LG Vs Samsung in 
the paired comparison, the calculated net value is 1.023. As 
the value is greater than 1, preferred brand is LG (V2) in this 
paired comparison. For LG Vs Whirlpool in the paired 
comparison, the calculated net value is 1.1. As the value is 
greater than 1, preferred brand is LG (V2) in this paired 
comparison. For Panasonic Vs Samsung in the paired 
comparison, the calculated net value is 0.895. As the value is 
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lesser than 1, preferred brand is Samsung (V4) in this paired 
comparison. For Panasonic Vs Whirlpool In the paired 
comparison, the calculated net value is 0.962. As the value is 
lesser than 1, preferred brand is Whirlpool (V5) in this 
paired comparison. For Samsung Vs Whirlpool in the paired 
comparison, the calculated net value is 1.075. As the value is 
greater than 1, preferred brand is Samsung (V4) in this 
paired comparison. In order to know the most preferred 
brand, the total counts for each brand is calculated in terms 
of the preferred brand against each paired comparison. 
Details are shown in Table 6 below.

Table 6: Preferred Brand Total Counts

From Table 6 it can be inferred that since IFB has obtained 
the highest number of counts i.e. 4, it is the most preferred 
washing machine brand as compared to others. In a similar 
way LG comes second with a total of 3 counts. Similarly 
Samsung, Whirlpool and Panasonic occupied the third, 
fourth and last position respectively. 

FINDINGS

From the analysis of the data it has been found that IFB 
possess the maximum number of counts for each paired 
comparisons among the brands of the washing machine. As 
such IFB may be considered as the most preferred brand in 
the market. IFB has greater product benefit, service benefit 
and personnel benefit as compared to other brands with 
mean scores of 4.37, 4.07 and 3.72 respectively whereas LG 
has greater image benefit then others with a mean score of 
3.07. The brand LG has greater monetary cost value with a 
mean score of 3.76 whereas IFB has greater time value, 
energy cost and psychological cost with a mean score of 
4.01, 3.56 and 3.84 respectively. 

MANAGERIAL IMPLICATIONS

From the findings of the study it an indication that in the 
marketing of durable products specially washing machine, 
besides having a superior product quality with features, 
factors like pricing, after sales service, promotional 
activities and product availability also have significant 
impact on the customers perception value. The marketer can 
increase the value of offering by raising economic, 
functional and emotional benefit of its product and services. 

They can also reduce buyers' non-monetary cost by reducing 
the time, energy and psychological investment. Though the 
brands have been successful in creating favourable brand 
image, customers expect more from the brands. Therefore 
marketers need to take extra care to meet customer 
expectations with respect to price, quality, value added 
services and customer services.

SUGGESTIONS

The marketers of Panasonic, Samsung and Whirlpool brands 
should send their marketing executives to contact the 
customers personally to avoid communication problem so 
that they can satisfy the need of the customers. It is suggested 
that Samsung, Whirlpool, Panasonic and LG should give 
attention to different segments of product so that it can also 
target customers who considers price, durability and 
performance in the purchase of washing machine. Attractive 
schemes may be introduced to attract more and more 
customers by Panasonic, Whirlpool and Samsung brands to 
sustain in the competitive market. LG, Panasonic, Samsung 
and Whirlpool must provide proper customer care facility 
and after sales service to retain the customers. Moreover 
complaint handling system must be improved by setting the 
goals for superior service level and standard operating 
procedures.

CONCLUSION

Consumers today are better educated and informed. They 
have the ways and means to verify the various claims which 
companies make in order to entice customers towards their 
products. From the findings it can be concluded that CPV 
analysis in an analytical tool that can be used in marketing for 
determining the CPV towards consumer durables. CPV 
analysis does not only lead to satisfied customer but also 
reduces a significant amount of dissonance. It ultimately 
helps in ensuring repeated future purchase. In conclusion, the 
more the benefit from the product or service offered, the more 
satisfied is the customer. This ultimately leads to the 
development of positive impression towards products and 
garner brand loyalty.

SCOPE FOR FURTHER STUDY

Similar CPV analysis using the 24 item instrument can be 
extended to other durable products for evaluating brand 
performance in the market. Researchers can also explore 
ways for constructing CPV analysis for products in the fast 
moving consumer goods sector. The same study can also be 
further carried out at other geographical regions of the 
country as well. CPV measurements reflect data collected 
from potential customers who will go for purchase decisions. 
A new concept can be explored that can be names as 
Sustainable Customer Perceived Value (SCPV) which is an 

Brand Name
 

Total Count
 

IFB 4  
LG 3  

Panasonic  0  
Samsung  2  

Whirlpool 1
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improved way of measuring Customer Perceived Value 
(CPV). It can be an important measure among the many 
ways available for supporting the cause of sustainable 
development. Such kind of measurement reflect data 
collected from potential customers who will go for purchase 
decisions based upon scope of environment conservation 
through the activities of the particular brand under 
consideration. SCPV is based upon the futuristic perception 
that there will be conservation of nature. It is relative to the 
sustainability of the future generation and is useful for 
protecting the natural environment with a customer touch.

QUESTIONNAIRE

Q1. Please mention the brand of Washing Machine you are 
using 

(i) Philips  (ii) Samsung  (iii) IFB  (iv) LG   (v) Godrej   (vi) 
Whirlpool 

Q2. Please indicate your degree of agreement or 
disagreement with the following statements related to your 
Washing Machine mentioned below, where 5 is Strongly 
Agree, 4 is Agree, 3 is Neither Agree nor Disagree, 2 is 
Disagree and 1 is Strongly Disagree.    

 Statements                                                                                       Ratings  5-4-3-2-1 
Total Customers Value  

1 My washing machine is very useful   
2 My washing machine serves my purpose   
3 My washing machine is good in performance  
4 My washing machine has good after sales service   
5 My washing machine has a low maintenance cost  
6 My washing machine has a 24x7 customer helpline   
7 Using my washing machine is personally quite satisfying for me   
8 The sales personnel really assisted me in making the right choice   
9 The sales personnel are knowledgeable and responsive personals   
10 The brand has enhanced my standard of living in my society   
11 The brand has really added value to my self -image  
12 My washing machine stands as a status symbol for me  

Total Customer Cost  
13 The monetary cost of buying my washing machine was reasonably affordable   
14 The monetary cost of using my washing machine is reasonably affordable  
15 The transportation and delivery charges for the purchase was affordable   
16 The time invested by me in the buying process of the machine was reasonable   
17 The time taken by me to locate the store of my washing machine was reasonable   
18 The time taken to go and buy the washing machine from the store was reasonable   
19 The effort made by me physically to look and search for the store was reasonable   
20 The effort made by me physically for travelling to the store to buy was rea sonable  
21 The effort made by me physically to buy from the store was reasonable   
22 The mental effort required in buying the machine was quite bearable   
23 The mental exertion required to use and operate the machine is quite bearable   
24 The cognitive dissonance in using the machine is very less   
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The research examines the role of Indian banks in financial inclusion.   Among the sixteen inefficient banks under 

CCR model, six are also efficient under variable return scale assumption based on Banker Charnes Cooper (BCC) 

model.  Despite these banks' good performance as per their financial statement, they are not so   in financial inclusion.  

For that, the inefficient banks should  minimise their input level for the given output.  Results indicate that schedule 

commercial banks in India are utilizing 94.87 per cent of resources to produce desired outputs with respect to financial 

inclusion.  The results further reveal that selected public sector banks operate at 97.48 per cent and private sector 

banks operate at 92.26 per cent level of efficiency.  Their input could be reduced by 2.52 per cent for public sector 

banks and 7.74 per cent for private sector banks for the same level of output.

Key Words: Financial Inclusion, Data Envelopment Analysis, Public Sector banks, Private Sector banks 

JEL Classification: G21, G29.

SCMS Journal of Indian Management,  October - December 2018

Financial Inclusion In India: 
Role of  Public and 

Private Sector Banks  

Dr. Tarak Nath Sahu
Assistant Professor

Dept. of Commerce with Farm Management
 Vidyasagar University

Midnapore-721 102
West Bengal, India

E-mail: taraknathsahu1@rediffmail.com

CMA Sudarshan Maity
Deputy Director

Directorate of Examination 
The Institute of Cost Accountants of India

12, Sudder Street, Kolkata-700016
West Bengal, India

E-mail: sudarshan.maity@gmail.com 



A Quarterly Journal    

63

ithout presence of bank branches, there can be 
no banking access for people. Public sector Wbanks (PSBs) started their journey since before 

nationalization of banks in 1969. Banks have been 
nationalized in two phases one in 1969 and another in 1980. 
Rest of the banks those who are not nationalized termed as 
old private sector banks (Pvt. SBs). From 1993 again RBI 
started granting license to Pvt. SBs for expansion of 
branches in rural areas as well as minimization of 
population per branch. In the present market these Pvt. SBs 
captured a major share of banking market which is now 
called as new Pvt. SBs. Their growth rate of number of 
branches, number of bank employees, bank deposits and 
bank credits was much impressive than the PSBs.  All these 
PSBs and Pvt. SBs are playing a major role towards 
financial inclusion in India by expanding their branches. 

Financial inclusion provides formal financial services with 
improved range, availability and quality for those who are 
financially excluded. The banks or formal financial 
institutions provide variety of financial services to their 
customers, like deposits, withdrawals, loans, payment 
services, remittance facility and insurance products to low-
income and poor households and their business entities. 
Regulator started its journey of financial inclusion by 
nationalization of banks. While institutional innovations in 
rural credit delivery system were introduced, the Indian 
government realized that the banking system had yet to 
reach a wide section of population in both rural and urban 
areas. Financial institutions play their own role in increasing 
access to households, especially in rural areas (Mahadeva, 
2008). To enhance financial inclusion, improvements in 
geographic penetration of bank branches and credit 
availability should get the policy priority (Chakravarty and 
Pal, 2013). Largest number of people to provide banking 
service has become a top priority for the RBI.

Without a sound and efficiently functioning banking 
system, economy cannot function smoothly and efficiently. 
Performance of any institution is often evaluated in terms of 
its efficiency in the use of its resources (Saha and 
Ravisankar, 2000). According to Raina (2014) schedule 
commercial banks (SCBs) are enabling financial inclusion 
and promoting inclusive growth. When banking system 
fails, the whole of a nations' payments system is in jeopardy. 
Only efficient banks can enlarge their business in the form of 
deposit and credit and reach the customer. From the point of 
view of customers, only efficient banks can offer better 
services due to their reasonable operational cost and only 
then the regulator can achieve the target of financial 
inclusion. The efficient banks are better able to compete 

because of their lower operational costs. Rangarajan and 
Mampilly (1972), Tyagarajan (1975) and Subrahmanyam 
(1993) have examined various issues relating to performance 
of Indian banks. Dhar (2012) analyses the performance of 
few selected Indian Banks in the area of financial inclusion. 
In the present analysis in respect of financial inclusion in 
Indian context researchers have studies in detail whether 
there is any disparity between PSBs and Pvt. SBs towards 
financial inclusion in India and which bank group is advance 
position than the other group and also which banks are 
comparatively in better position among the sample banks.

LITERATURE REVIEW 

Here, we have surveyed the literature of banks role in 
financial inclusion and DEA application to acknowledge that 
the DEA has been used as an efficiency measurement tool as 
well as to measure efficiency of banking sector with bank 
service provision. Charnes et al. (1978) in their seminal work 
of the methodological development of the technique DEA 
demonstrated its utility in their secondary analysis of 
Program Follow-Through evaluation data - a federally 
funded intervention aimed at improved education of 
disadvantaged students in U.S. This technique has been used 
widely to measure efficiency both in public and private 
sector. Boufounou (1995) has presented a model for a Greek 
Bank to assist its management in establishing branch goals, 
planning new locations and evaluating performance. His 
study has built an appropriate example to support 
management decision-making in evaluating branch 
performance of a bank. A representative sample of 62 
branches of all sizes of Commercial Bank of Greece network 
was chosen for the purposes of this analysis. He analyses 
Volume of Deposits attracted by each branch. Mahadeva 
(2009) has stated that most commercial banks in rural areas 
only exist to fulfil the governments or RBI's norms, rather 
than to actually engage in promoting rural business.

Jain (2015) investigates financial inclusion progress in India 
and highlights achievement of Banking Sector in this area. 
The study reveals that execution of financial inclusion will 
require an approach in totality on part of banks in creating 
awareness about financial products, education, and advice 
on money management, debt counseling, savings and 
affordable credit. Further, Pathania et al. (2016) have 
investigated case of four commercial banks to deliberate 
upon the current quality parameters undertaken by these 
banks for financial inclusion of rural population thereby 
finding the gaps that need to be addressed as part of 
innovative financial inclusion. 
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Yue (1992) has demonstrated the use of DEA to find out the 
relative efficiencies of 60 commercial banks in Missouri for 
the period 1984 to 1990. Two alternative models of DEA 
have been used for evaluation: CCR model and the additive 
DEA model followed by window analysis of the efficiencies 
obtained. Burgstaller (2013) in his studies considered total 
funds, fixed assets and total costs as inputs and outputs 
produced comprise total loans, other earning assets and 
non-interest income to measure efficiency in regional 
banking market through DEA. Valadkhani and Moffat 
(2009) have measured the technical and pure technical 
efficiencies of 10 major financial institutions in Botswana 
during 2001-2006 using DEA. Angelidis and Lyroudi 
(2006) have investigated productivity of 100 large Italian 
banks during 2001-2002 by using DEA. They employed 
DEA to find Malmquist indices of total productivity change 
which is then put to use in examining productivity change of 
the financial institutions of the most recent member of 
European Union countries. 

Feroze (2012) has employed DEA to assess efficiency of 
District Cooperative Banks (DCBs) in Kerala during 2005-
2009. The empirical results revealed that level of efficiency 
in DCBs was 74 % and magnitude of inefficiency was 26 per 
cent. 6 DCBs obtained efficiency score equal to 1 and 
formed efficiency frontier. Sinha and Jain (2015 ) in their 
study uses owned funds, deposits, borrowings and 
employee cost as inputs, and advances, investments and 
other income as outputs to measure potential gains from 
merger of SBI with its associates.

Das and Ghosh (2006) have examined the performance of 
commercial banks during post reform period 1992-2002 in 
India. Medium sized PSBs have found performing at higher 
level of technically efficiency. To arrive at this, they chose 
inputs and output variables based on three approaches 
namely intermediation approach, value added approach and 
production approach. The variation in technical efficiencies 
was then observed in relation with ownership, bank size, 
CAR, NPA and quality of management. Kumar and Gulati 
(2008), evaluate extent of overall technical efficiency 
(OTE), pure technical efficiency (PTE), and scale efficiency 
(SE) in Indian PSBs using cross-sectional data for 27 banks 
in the year 2004-05. Besides this, an attempt has been made 
to explain impact of environmental factors (like market 
share, asset quality, exposure to off-balance sheet activities, 
size, and profitability) on the OTE of the PSBs. To realize 
the research objectives, a two-stage DEA framework has 
been applied in which the estimates of OTE, PTE, and SE 

for individual PSBs have been obtained by CCR and BCC 
models in the first stage; and in second stage logistic 
regression analysis has been used to work out the 
relationship between OTE and environmental factors.

Using DEA, Maity and Sahu (2017) measure performance of 
SBI and associates for 2011-2016 with three output variables 
(deposits, advance and total income) and four input variables 
(branches, ATMs, assets and gross NPA). Bhattacharyya et 
al. (1997), have measured and endeavoured to explain 
performance of Indian commercial banks during early phase 
of the government's liberalization program and to 
accomplish this task they have used DEA to calculate 
efficiency of service provision for individual banks of public, 
private and foreign owned, for a period of six years from 
1986 to 1991, and have used stochastic frontier analysis 
(SFA) to attribute variation in calculated efficiencies to a set 
of temporal and government regulatory policy variables. 
They have found publicly-owned banks to have been the 
most efficient, in utilizing resources to disposal services. 
Saha and Ravisankar (2000) suggest that in Indian context 
DEA could be a suitable approach towards measuring 
efficiency of banks. Among the variables deposits and 
advances etc. are output variables and number of branch and 
number of staffs etc. are input variables. In their analysis an 
attempt was made to quantify relative efficiency in the form 
of a total weighted output by total weighted input. The 
weights have been obtained using DEA for each bank by 
solving a linear objective function. Results of the analysis 
indicate that, except few exceptions, PSBs have in general 
improved their efficiency scores over the years 1992 to 1995. 
Inspite of this there are few banks like United Bank of India, 
UCO Bank, Central Bank of India and Syndicate Bank 
continued to be at the lower end of relative efficiency scales. 

The above studies show that there have been widely used of 
DEA applications to measures efficiency of financial 
institutions or banks by considering different parameters as 
input variables and output variables. If we see the past 
literatures, we found that most of the earlier studies based on 
economic perspective to measure performance rather than 
based on deposit mobilization and credit disbursement. 
Though few studies have considered deposits and advance as 
output variables and number of branches as input variable, 
but no past studies has been made to measure the efficiency 
of banks with respect to financial inclusion by considering 
only deposits and credits as output variables. 

The literature reviews have not found concrete empirical 
study to measure banks efficiency in respect of financial 
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inclusion only. This research gap motivates us to work on 
our set of objectives. The objective of financial inclusion is 
to mobilize deposit and disbursement of credit through 
opening of deposit accounts and credit accounts 
respectively. And as such we have considered only deposits 
and credits as output. To measure efficiency in the form of 
financial inclusion perspective we have considered both 
these financial inclusion parameters of deposits and credit 
as out-put variables. 

OBJECTIVE OF THE STUDY

The main objective of this study is to examine the 
comparative role of public sector banks and private sector 
banks in financial inclusion in India and assess efficiency. 
The following objectives have been framed to accomplish 
the aim of the present study:

1. To examine the comparative role of PSBs and Pvt. SBs 
in financial inclusion in India. 

2. To assess the efficiency of Indian Banks in terms of 
financial inclusion. 

HYPOTHESES OF THE STUDY 

To study the above objective we set the below hypotheses.
Hypothesis - I
Null Hypothesis (H0): There is no significant difference 
between PSBs and Pvt. SBs in respect of financial inclusion 
in India.
Alternative Hypothesis (H1): H0 is not true. 
Hypothesis - II
Null Hypothesis (H0): There is no significant difference of 
efficiency in terms of financial inclusion between PSBs and 
Pvt. SBs. 

Alternative Hypothesis (H1): H0 is not true. 

DATA AND METHODOLOGY

The present study is based on twenty largest banks (based on 
total income and assets value as on March, 2015) which 
cover 70.83 % of market share. Annual data from April, 
2001 to March, 2016 has been collected from various annual 
reports of RBI. To examine the comparative role of PSBs 
and Pvt. SBs we consider eight financial inclusion 
parameters of average population per branch, average 
population per ATM, deposit to GDP, credit to GDP, deposit 
per capita, credit per capita, C-D ratio and assets per office. 
To measure the efficiency of India banks we have select 

deposits and credits are our two output variables and number 
of branches and assets are our input variables.  

In the first part, the study analyses significant differences 
between PSBs and Pvt. SBs with the various financial 
inclusion parameters by using t-test. After analysing the 
same, in the second part researchers have applied DEA (both 
CCR and BCC) model to measure the efficiency of the 
selected banks with respect to financial inclusion. DEA is 
defined as a nonparametric method for efficiency 
measurement of a decision making unit (DMU) by 
comparing it to other homogenous unit with multiple inputs 
and multiple outputs. We intend to apply the technique of 
DEA for measures of OTE, PTE and SE for individual PSBs 
and Pvt. SBs. The measure of efficiency provided by CCR 
model is known as OTE under constant return scale (CRS) 
assumptions and the measure of efficiency provided by BCC 
model is known as PTE under variable return scale (VRS) 
assumptions. Also, the SE can be derived by the ratio of OTE 
to PTE. SE does not indicate whether the DMU in question is 
operating in the area of increasing returns to scale (IRS) or 
decreasing returns to scale (DRS). Scores are 1 for efficient 
DMUs and lower for relatively inefficient ones. MaxDEA 
5.2 has been used to measure the performance of banks 
through DEA.  

ANALYSIS AND FINDINGS 

Comparative Role of PSBs and Pvt. SBs in Financial 
Inclusion 

To study and analyse comparative role of PSBs and Pvt. SBs 
on financial inclusion in India researchers have used the key 
indicators of availability of banking service and usage of 
banking service. The indicators are APPB (branch 
expansions), average population per ATM (expansion of 
ATMs), deposit to GDP ratio, credit to GDP ratio, deposits 
per capita (deposit mobilization), credit per capita (credit 
penetration), C-D ratio and assets per branch. All of these 
indicators are important parameters for measuring financial 
inclusion (Beck et al., 2007; Kunt et al., 2011; Kumar, 2013; 
and Jalaludeen, 2014). So, we have considered all these 
indicators to compare role towards financial inclusion by the 
two groups of PSBs and Pvt. SBs. Fisher's t-test has been 
applied to test any significant difference between the 
financial inclusion parameters of PSBs and Pvt. SBs. Table 1 
presents comparison of parameters for financial inclusion 
between PSBs and Pvt. SBs. 
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Parameters Bank 
Group 

N Average CAGR CV t - Value Sig. 

Average  Population per 
Branch 

PSBs 15 30777.33 (3.03) 16.96 
5.30 0.000* 

Pvt. SBs. 15 235318.61 (12.99) 63.50 

Average Population per 
ATM 

PSBs 6 20471.16 (17.63) 40.38 
2.58 0.015** 

Pvt. SBs. 6 34740.85 (13.63) 30.92 

Deposits as % of GDP PSBs 15 0.38 2.48 14.78 
16.22 0.000* 

Pvt. SBs. 15 0.11 9.11 29.32 

Credit as % of GDP PSBs 15 0.27 5.94 27.21 
8.70 0.000* 

Pvt. SBs. 15 0.09 10.14 36.31 

Deposits per capita PSBs 15 20142.99 13.95 60.14 
4.26 0.000* 

Pvt. SBs. 15 6076.94 21.33 67.89 

Credit per capita 
PSBs 15 15099.34 17.79 67.36 

3.53 0.001* 
Pvt. SBs. 15 5160.32 22.47 75.46 

Credit-Deposits Ratio PSBs 15 0.70 3.38 15.61 
3.06 0.002* 

Pvt. SBs. 15 0.81 0.94 9.75 

Assets per Office PSBs 15 693.06 11.03 44.05 
6.72 0.000* 

Pvt. SBs. 15 1333.51 3.54 15.53 

 

Table 1: Comparison of Financial Inclusion parameters between
PSBs and Pvt. SBs in India

Source: Researcher's calculation
* Significant at 1 per cent level of significance and ** Significant at 5 per cent level of significance

Regarding branch expansion, average population per branch 
(APPB) in respect of PSBs has been significantly declined 
from 35,307 in March 2002 to 22,941 in March 2016. In 
respect of Pvt. SBs the same has also been significantly 
declined from 493,433 in March 2002 to 70,338 in March 
2016. Regarding ATM expansion, average population per 
ATM in respect of PSBs and Pvt. SBs has been declined 
from 31,716 in March 2011 to 12,023 in March 2016 and 
55,280 in March 2011 to 26,563 in March 2016 respectively. 

Deposits to GDP of PSBs have increased from 0.3258 in 
March 2002 to 0.4589 in March 2016 and of Pvt. SBs have 
increased from 0.0499 in March 2002 to 0.1694 in March 
2016. During the same period credit to GDP of PSBs have 
increased from 0.1626 to 0.3645 and in respect of Pvt. SBs it 
have been increased from 0.0401 in March 2002 to 0.1550 in 
March 2016. 

Regarding deposit penetration, deposits per capita of Pvt. 
SBs have ₹ 978 in March 2002 which further increased to ₹ 
14,655 in March 2016 and deposits per capita of PSBs have ₹ 
6,383 in March 2002 and further it has increased to ₹ 39,704 
in March 2016. Regarding credit penetration, credit per 
capita of PSBs have been increased from ₹ 3,185 in March 

2002 to ₹ 31,537 in March 2016 and of Pvt. SBs it have been 
increased from ₹ 785 in March 2002 to ₹ 13,410 in March 
2016.

Table 1 shows that there is a significant difference in APPB, 
deposits to GDP, credit to GDP, deposit per capita, credit per 
capita, C-D ratio, asset per office by PSBs and Pvt. SBs at 1 % 
level of significance. It means the APPB, deposits to GDP, 
credit to GDP, deposit per capita, credit per capita, C-D ratio, 
assets per office in PSBs and Pvt. SBs were having significant 
differences at 1 % level in India. The table 1 also shows that 
there is a significant difference in average population per ATM 
by PSBs and Pvt. SBs at 5 % level of significance. It means 
the average population per ATM of PSBs and Pvt. SBs were 
having significant differences at 5 % level.

It is found from t-test that mean differences with unequal 
variance of financial inclusion parameters between the two 
bank groups are significant. Based on the findings the null 
hypothesis is disproved. Accordingly, there is significant 
difference between PSBs and Pvt. SBs on financial inclusion 
in India and positive growth of branch and ATM expansion, 
deposit mobilization and credit penetration does bring 
financial Inclusion.
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Performance measures of PSBs and Pvt. SBs

According to t - test researchers conclude that whether there 
is significant difference between groups or not. However, it 
is not clear which individual bank is more efficient and 
which one is less efficient or which group is comparatively 
better than other. To measure individual efficiency of bank 
DEA efficiency measurement has been applied. The 
application of DEA can be found in several services and 
industries since its inception in 1978. In public sector and 
private sector, this technique has been used widely to 
measure the efficiency. In a recent study by Maity and Sahu 
(2017) used DEA model to measure the performance of SBI 
and Associates banks of two different periods. From 
financial inclusion perspective as the banks main target is to 
collection of deposit by opening deposit accounts and 
disburse of credit or advance from the collected deposit by 
opening credit accounts. And that is the reason in most of the 
earlier studies these two variables have been selected as 
financial inclusion indicators (Mahadeva, 2008; Kodan and 
Chhikara, 2011; Shafi and Medabesh, 2012; Kunt and 
Klapper, 2013; Kumar, 2013; Chakravarty and Pal, 2013; 
and Fungacova and Weill, 2015). In this regards in Indian 
perspective number of branches of a bank is playing a major 
role towards financial inclusion (Kodan et al., 2011; and Das 
and Guha, 2015). Total assets of bank is also depends upon 
branch size or number of branches. On the basis of review of 
literatures, in present analysis number of branches and total 
value of assets (Kumar, 2012) are two input variables. 

In 1977 the PEP Committee proposed a system of 
assessment of relative performance of banks on four major 
aspects, viz. productivity, social objectives (spatial), social 
objectives (sectoral) and profitability, in all 19 indicators 

were proposed. Bhattacharyya et al. (1997) in their analysis 
to measures performance of different bank groups under 
DEA model, include advances, investment and deposits as 
output variables and two types of expenses i.e., operating 
expenses and interest expenses as input variables. Sathye 
(2003) in his analysis used interest expenses, non-interest 
expenses, deposits and staff members as input variables and 
interest income, non-interest income and net loans as output 
variables to measures the performance of banks. 

The selection of inputs has been determined on the basis that 
the efficiency measurement is focused on internal control and 
productivity of banks. In practice, the banks use various 
levels of different inputs resources to serve the customers in 
the form of deposits and credits. Accordingly in Indian 
context researchers have sets number of branch and total 
assets size as input variables. The output variables considered 
here are the deposits and credits of individual selected banks 
which measures financial inclusion. Here we have measure 
efficiency level in terms of financial inclusion rather than 
profitability, so deposits and credit outstanding are our two 
output variables. To analyse efficiency we need to find 
optimum level of output with the given input or optimum 
level of input to get the given output. 

The different selected banks from PSBs and Pvt. SBs 
represent here DMUs in DEA efficiency measurement. As 
recommended by Golany and Roll (1989) and Drake and 
Howcroft (1994), DMUs number should be at least twice the 
total number of input and output factors. Here, DMUs 
number is twenty (selected twenty banks) i.e., more than 
twice the number (i.e., eight) of input and output factors in 
this analysis. Therefore, in the present analysis, the proposed 
DEA model has high construct validity. 

Factors  Assets  Branch  Deposits  Credit  

Assets  1  
Branch  0.9304  1  

Deposits  0.9917  0.9588  1  
Credit  0.9985  0.9354  0.9943  1  

 

Table 2: Correlation among the Input and Output Factors

Source: Researcher's calculation

To increase validity in present analysis, the researchers 
examine the assumptions of “isotonicity” relationship 
(Golany and Roll, 1989) by the correlation among selected 
input and output factors. The isotonicity relationship 

express a rise in any input should not results in a loss in any 
output. The correlation matrix results as presented in Table 2 
does not violet the isotonicity assumptions.  
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In the present study two input variables and two output 
variables have been used to evaluate efficiency levels of 
banks. Branch (number of branches) is one input variable, 
“as the additional branches attract more total customer for 
the bank as a whole (Berger et al., 1997). Another input 
variable is Assets (Total assets), as value of assets signify the 
branch size (Kumar, 2012). The two output variables are 
Deposit and Advance which are the financial inclusion 
parameters. The overall efficiency of a DMU equals to its 
technical efficiency if and only if this DMU is operating at 
the most productive scale size, and thus, its SE is 1. 
Alternatively, if the SE is less than 1, the DMU will be 
operating either at DRS if a proportional increase of all input 
levels produces a less than proportional increase in output 
levels or IRS at the converse case. 

Table 3 summarizes the DEA results. The input-oriented 
efficiency scores of twenty selected banks obtained from 

Srl. 
No.  

Banks (DMUs)  
OTE 
Score 
(CRS)  

OTIE 
Score 
(%) 

PTE 
Score 
(VRS) 

PTIE 
Score (%) 

SE 
Score 

SIE 
Score 
(%) 

RTS 

1  State Bank of India  0.9325  6.75 1.0000 0.00 0.9325 6.75 DRS 

2  Bank of Baroda  0.9678  3.22 1.0000 0.00 0.9678 3.22 DRS 

3  Bank of India  0.9729  2.71 0.9984 0.16 0.9744 2.56 DRS 

4  Punjab National Bank  0.9627  3.73 0.9915 0.85 0.9709 2.91 DRS 

5  Canara Bank  0.9880  1.20 1.0000 0.00 0.9880 1.20 DRS 

6
 

Union Bank of India
 

0.9840
 

1.60
 

0.9949
 

0.51
 

0.9891
 

1.09
 

DRS
 

7
 

IDBI Ltd.
 

1.0000
 

0.00
 

1.0000
 

0.00
 

1.0000
 

0.00
 

CRS
 

8
 

Central Bank of India
 

0.9816
 

1.84
 

0.9950
 

0.50
 

0.9866
 

1.34
 

DRS
 

9
 

Syndicate Bank
 

0.9978
 

0.22
 

1.0000
 

0.00
 

0.9978
 

0.22
 

DRS
 

10
 

Indian Overseas Bank
 

0.9602
 

3.98
 

0.9665
 

3.35
 

0.9935
 

0.65
 

DRS
 

11
 

ICICI Bank Ltd.
 

0.7902
 

20.98
 

1.0000
 

0.00
 

0.7902
 

20.98
 

DRS
 

12
 

HDFC Bank Ltd.
 

0.8530
 

14.70
 

0.8868
 

11.32
 

0.9619
 

3.81
 

DRS
 

13
 

Axis Bank Ltd.
 

0.8441
 

15.59
 

0.8719
 

12.81
 

0.9681
 

3.19
 

DRS
 

14
 

YES Bank
 

1.0000
 

0.00
 

1.0000
 

0.00
 

1.0000
 

0.00
 

CRS
 

15
 

Indusind Bank Ltd.
 

0.8645
 

13.55
 

0.9066
 

9.34
 

0.9536
 

4.64
 

IRS
 

16
 

Kotak Mahindra Bank Ltd.
 

0.9416
 

5.84
 

0.9943
 

0.57
 

0.9470
 

5.30
 

IRS
 

17
 

The Federal Bank Ltd.
 

0.9470
 

5.30
 

0.9476
 

5.24
 

0.9993
 

0.07
 

DRS
 

18
 

The Jammu & Kashmir Bank 
Ltd.

 

1.0000

 

0.00

 

1.0000

 

0.00

 

1.0000

 

0.00

 

CRS

 

19

 

The South Indian Bank Ltd.

 

1.0000

 

0.00

 

1.0000

 

0.00

 

1.0000

 

0.00

 

CRS

 

20

 

The Karur Vysya Bank Ltd.

 

0.9856

 

1.44

 

1.0000

 

0.00

 

0.9856

 

1.44

 

IRS

 
 

Average

 

0.9487

 

5.1320

 

0.9777

 

2.2328

 

0.9703

 

2.9677

 

 

Table 3: DEA results of PSBs and Pvt. SBs under CCR model and BCC model

CCR and BCC models have been presented in the table along 
with the magnitude of overall technical inefficiency (OTIE). 
The score measures 'By how much can input quantities be 
proportionally decreased without changing the output 
quantities produced?' (Kumar and Gulati, 2008). The results 
indicate that the selected Indian banking industry has been 
characterized with lower asymmetry between banks as 
regards their OTE (in percentage terms) which ranges 
between 79.02 % and 100 %. The average of OTE scores 
turned out to be 0.949 for 10 PSBs and 10 Pvt. SBs as 
presented in descriptive statistics Table 4. This suggests that 
average PSBs and Pvt. SBs, if producing its outputs on the 
efficient frontier instead of its current (virtual) location, 
would need only 94.87 per cent (PSBs with 97.48 % and Pvt. 
SBs with 92.26 %) of the inputs currently being used. The 
connotation of this finding is that the magnitude of OTIE in 
selected Indian public sector and private sector banking 
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industry is to the tune of 5.13 %. This suggests that, by 
adopting best practice technology, PSBs and Pvt. SBs can, 
on an average, reduce their inputs of branch and assets by at 
least 5.13 per cent (PSBs with 2.52 % and Pvt. SBs with 7.74 
%) and still generate the identical level of outputs. However, 
the potential reduction in inputs from adopting best 
practices varies from bank to bank. Alternatively, PSBs have 
the scope of producing 1.03 times (i.e., 1/0.975) and Pvt. 
SBs have the scope of producing 1.08 times (i.e., 1/0.923) 
and overall of the twenty banks have the scope of producing 
1.05 times (i.e., 1/0.949) as much as outputs from the same 
level of inputs. The selected bank with OTE score equal to 1 
is considered to be most efficient amongst the banks 

included in the analysis. The bank with OTE score less than 1 
is deemed to be relatively less efficient or inefficient. Of the 
20 selected banks, 4 banks have been found technically 
efficient since they have OTE score of 1. These four banks 
together define the ideal practice or efficient frontier and, 
thus, form the reference set for inefficient banks (Kumar and 
Gulati, 2008). The efficient four banks in the selected twenty 
Indian banks are IDBI Bank Ltd., The Jammu & Kashmir 
Bank Ltd., The South Indian Bank Ltd., and YES Bank. The 
remaining 16 banks have OTE score less than 1 which means 
that they are technically less efficient or inefficient. The four 
overall efficient banks have the equal PTE and TE with 
scores 1 and thus presenting CRS. 

Statistics  All Banks  Efficient Banks  Inefficient Banks  
N (PSBs)  10  1  9  

AOTE  (PSBs)  0.9748  1.0000  0.9720  
N (Pvt. SBs)  10  3  7  

AOTE (Pvt. SBs)  0.9226  1.0000  0.8894  
N (PSBs & Pvt. SBs)  20  4  16  

AOTE (PSBs & Pvt. SBs)
 

0.9487
 

1.0000
 

0.9359
 

SD
 

0.0616
 

0
 

0.0627
 

Minimum
 

0.7902
 

1.0000
 

0.7902
 

1st Quartile
 

0.9371
 

1.0000
 

0.8985
 Median

 
0.9703

 
1.0000

 
0.9615

 3rd Quartile
 

0.9929
 

1.0000
 

0.9828
 Maximum

 
1.0000

 
1.0000

 
0.9978

 AOTIE (%)
 

5.1320
 

0
 

6.4150
 

Table 4: Descriptive Statistics of OTE scores for PSBs and Pvt. SBs

Source: Authors' calculations

In particular, six DMUs (i.e., Bank of Baroda, Canara Bank, 
ICICI Bank Ltd., State Bank of India, Syndicate Bank and 
The Karur Vysya Bank Ltd.) have the PTE scores equal to 1 
while their SE scores are less than 1.  A DMU may be scale 
inefficient if it exceeds the most productive scale size (thus 
experiencing DRS), or if it is smaller than the most 
productive scale size (thus having not taken the full 
advantage of IRS). Indeed, most of the inefficient banks 
present the DRS that can decrease their scales to possible 
improve their efficiencies. Only three inefficient banks (i.e., 
Indusind Bank Ltd., Kotak Mahindra Bank Ltd., and The 
Karur Vysya Bank Ltd.) present IRS that can increase the 
scales to effectively improve their efficiencies. In particular, 
eleven scale inefficient banks (i.e., State Bank of India, Bank 
of Baroda, Bank of India, Punjab National Bank, Canara 

Bank, Union Bank of India, Central Bank of India, Syndicate 
Bank, ICICI Bank Ltd., Kotak Mahindra Bank Ltd., and The 
Karur Vysya Bank Ltd.) have their PTE scores higher than 
SE scores, respectively. This implies that overall inefficiency 
is primarily due to the SE.  

These inefficient banks can improve their efficiency by 
reducing inputs or increase the proportionate output. OTE 
scores among the inefficient banks range from 0.7902 for 
ICICI Bank Ltd. to 0.9978 for Syndicate Bank. This finding 
implies that ICICI Bank Ltd., and Syndicate Bank can 
potentially reduce their current input levels by 20.98 % and 
0.22 %, respectively while leaving their output levels 
unchanged or increase the output level by 1.266 times (i.e., 
1/0.7902) and 1.002 times (i.e., 1/0.9978) respectively while 
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leaving their input levels unchanged. Alternatively, the same 
interpretation of rest inefficient banks can be extended with 
OTE scores for the sample banks. On the whole, this study 
observes that OTIE levels ranged from 0.22 % to 20.98 % 
among inefficient PSBs. 

Classification of Inefficient Banks

Though, according to analysis 16 banks are less efficient or 
inefficient among the 20 selected banks. But all these less 
efficient or inefficient banks are not in the same position. 
There may be little bit inefficient (nearer to efficient) or most 
inefficient. To classify them this study uses quartile values 

of OTE scores obtained from the CCR model. By applying 
the quartile values researchers classified them into 4 
categories viz., most inefficient (Category I), below average 
(Category II), above average (Category III), and marginally 
inefficient (Category IV). The banks of category I are worst 
performer in the sample banks in collection of deposits and 
disbursement of credit. Again the banks of category IV are 
operating at a high level of operating efficiency in the sample 
banks in collection of deposits and disbursement of credit 
even though they are not fully efficient. Table 5 shows the 
results of classification of inefficient banks.  

Table 5: Classification of Inefficient PSBs and Pvt. SBs

Category I
 

Category II
 

Category III
 

Category IV
 

Indusind Bank Ltd. 
(17) Indian Overseas Bank (13)  Central Bank of India 

(9)  Syndicate Bank (5)  

HDFC Bank Ltd. (18) The Federal Bank Ltd. 
(14) 

Bank of India (10)  Canara Bank (6)  

Axis Bank Ltd. (19) 
Kotak Mahindra Bank Ltd. 

(15) 
Bank of Baroda (11)  

The Karur Vysya 
Bank Ltd. (7)  

ICICI Bank Ltd. (20) State Bank of India (16) 
Punjab National Bank  

(12)  

Union Bank of India 
(8)  

The OTE score below the value of first quartile (table 4) 
have been included in the most inefficient category and the 
OTE score above the value of third quartile but less than 1 
included in the marginally inefficient category. The OTE 
score above the value of first quartile but less than median 
included in the below average category and the OTE score 
above the value of median but less than third quartile 
included in the average category. Accordingly there is 
significant difference among the inefficient banks.  

The banks attaining OTE and PTE scores equal to 1 are 
known as 'globally efficient' and 'locally efficient' banks, 
respectively (Kumar and Gulati, 2008). Table 3 also 
presents the PTE and SE scores. It has been observed that 10 
banks acquired the status of 'locally efficient' banks because 
they attained PTE score equal to 1. Among them 4 banks 
have acquired the status of 'globally efficient' banks and lie 
on efficient frontier under CRS assumption. The rest 6 

banks, namely, State Bank of India, Bank of Baroda, Canara 
Bank, Syndicate Bank, ICICI Bank Ltd., and The Karur 
Vysya Bank Ltd., attained PTE score equal to 1 and lie on the 
efficient frontier under VRS assumption. These six banks 
became efficient under VRS assumption but have not been 
found to be efficient under CRS assumption, this study can 
conclude that the OTIE in these banks are not caused by poor 
input utilization (i.e., managerial inefficiency) rather caused 
by operations of the banks with inappropriate scale size. 

It has been further noticed that out of the remaining ten banks 
(having PTE<1) five banks have PTE score less than SE 
score (i.e., Indian Overseas Bank, HDFC Bank Ltd., Axis 
Bank Ltd., Indusind Bank Ltd., and The Federal Bank Ltd.) . 
This indicates that the inefficiency in resource utilization 
(i.e., OTIE) in these five banks is primarily attributed to the 
managerial inefficiency rather than to the SE

Note: Figures in the brackets are rank
Source: Authors' calculations
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Table 6: Descriptive statistics of OTE, PTE and SE scores for PSBs and Pvt. SBs

Statistics
 

OTE
 

PTE
 

SE
 

N (PSBs)
 

10
 

10
 

10
 

Average efficiency (PSBs)
 

0.9748
 

0.9946
 

0.9801
 

N (Pvt. SBs) 10  10  10  

Average efficiency (Pvt. SBs) 0.9226  0.9607  0.9606  

N (PSBs & Pvt. SBs) 20  20  20  

Average efficiency (PSBs & Pvt. SBs) 0.9487  0.9777  0.9703  
SD 0.0616  0.0411  0.0468  

Minimum 0.7902  0.8719  0.7902  
1st Quartile 0.9371  0.9790  0.9649  

Median 0.9703  0.9992  0.9861  
3rd Quartile

 
0.9929

 
1.0000

 
0.9986

 
Maximum

 
1.0000

 
1.0000

 
1.0000

 Average inefficiency (%)
 

5.1320
 

2.2328
 

2.9677
 Source: Authors' calculations

From the analysis researchers observed that OTIE in the 
PSBs and Pvt. SBs is due to both PTIE (i.e., poor input 
utilisation) and SIE (i.e., failure to operate at most 
productive scale size). Table 6 shows that APTE for the 
twenty banks has been observed to be 0.9777 which implies 
that 2.2 % points of 5.1 % of OTIE is due to managerial 
inefficiency and the rest i.e., 2.9 % is due to scale size. Also, 
higher mean and lower Standard deviation (SD) of the PTE 
scores compared to SE scores indicate that a lower portion 
of OTIE is due to PTIE (Kumar and Gulati, 2008).

SUMMARY OF THE FINDINGS 

Fisher's T - test clearly indicates that the position of financial 
inclusion of PSBs and Pvt. SBs is significantly different to 
each other. Significant difference has been found between 
PSBs and Pvt. SBs in respect of population per branch, 
population per ATM, deposit to GDP, credit to GDP, deposit 
per capita, credit per capita, C-D ratio and assets per office. 

While comparing their performance by applying DEA with 
the two financial parameters of deposit penetration and 
credit penetration as output variables and two input 
variables as number of branches and bank total assets this 
study finds that, among the selected twenty banks, four 
banks (i.e., IDBI Bank Ltd., The Jammu & Kashmir Bank 
Ltd., The South Indian Bank Ltd., and YES Bank) have been 
globally efficient and six banks have been locally efficient 
(i.e., State Bank of India, Bank of Baroda, Canara Bank, 
Syndicate Bank, ICICI Bank Ltd., and The Karur Vysya 
Bank Ltd.). The assumptions of “isotonicity” relationship of 

the selected input and output variables also found 
appropriate to run the DEA. According to the analysis for 
globally efficient banks score value is 1 both under CCR 
model (CRS assumption) and BCC model (VRS 
assumption). Contrary locally efficient banks score value is 1 
only under BCC model (VRS assumption) and OTIE in these 
banks are not caused by poor input utilization rather caused 
by operations of banks with inappropriate scale size. Also 
this study conclude that on the basis of Average overall 
technical efficiency (AOTE) or Average overall technical 
inefficiency (AOTIE) score, there is significant difference of 
efficiency between the two groups and PSBs group 
comparatively little better position than Pvt. SB group 
towards playing their role in financial inclusion. This result is 
consistent with the results of Bhattacharyya et al. (1997) that 
only two of 28 PSBs are found to be efficient in final year of 
the sample period (1986-1991) and PSBs is most efficient 
and privately-owned banks is least efficient (Dhar, 2012). 
Sathye (2003) shows that the mean efficiency score of Indian 
banks compares well with the world mean efficiency score 
and efficiency of Pvt. SBs as a group is paradoxically lower 
than that of PSBs and foreign banks in India. Kumar and 
Gulati (2008) in their analysis also found 7 banks were 
efficient out of 27 PSBs for the study period of 2004-2005.

CONCLUSION
As per the results from the analysis we find that though there 
is a significant difference between PSBs and Pvt. SBs, they 
both have played tremendous role in financial inclusion in 
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India. PSBs hold a major percentage due to their long 
presence in the market, but growth rate of Pvt. SBs compare 
to PSBs much superior throughout the period under study. 
The idea behind financial inclusion is not new, since 2005 
many new policies have been framed to make financial 
service base stronger for all the unbanked. The results of 
higher growth in both the groups found may be due to 
various initiatives considered in the recent past. The lower 
scores for Pvt. SBs could be because these banks are in the 
expansion phase and could have higher number of branches 
and higher amount of fixed assets employed which have yet 
to start generating returns. To fulfil the several government 
initiatives, PSBs are also holding a prime role comparative 
to Pvt. SBs. Further the focus of PSBs is more on account 
opening, while Pvt. SBs is focusing on account opening 
with deposit amount.

Mean efficiency score found 0.885 as estimated by Kumar 
and Gulati (2008) for the study period of 2004-2005 of 
Indian PSBs with efficiency scores of inefficient banks 
ranges from 0.632 to 0.974. The efficiency estimated by 
Sathye (2003) have been found 0.83 and 0.62 (mean 
efficiency) under two model for the period of study 1997-
1998, compare well with the score estimated by 
Bhattacharya et al. (1997) for study period of 1986-1991 
with efficiency scores ranged from 0.79 to 0.80 in the years 
1986 through 1991. In the study of Saha and Ravishankar 
(2000) where efficiency scores have been estimated only for 
25 PSBs, the estimates ranged from 0.58 to 0.74 in 1995 and 
mean score was 0.69. In present study mean efficiency 
scores of PSBs is 0.97 and of Pvt. SBs is 0.92 and they 
compare well of the previous studies. These indicate that 
banks are improving their efficiency level.  

Though, there have been widely used of DEA applications 
to measures the efficiency of financial institutions, DEA has 
few limitations. Sample size and input-output selection 
could affect DEA efficiency. In the present research we have 
considered only two input factors and two output factors in 
DEA. The other factors as input viz. number of automated 
teller machines, number of employees, non-performing 
assets and as output, total income, profit etc. are not 
considered here. Further study may be conducted with other 
input and output factors also. The study is also based on 
twenty largest banks and performance is based on among 
them only. Further study may be conducted with all SCBs or 
within different groups of banks.   Despite these limitations, 
this research can be used as the model by other researchers, 
banks, government, financial regulators and policy makers 
to escalate financial inclusion policy. 
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This paper examines the impact of carbon intensity on the firms' financial performance in the Indian context.   
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n the wake of growing global warming concerns, firms 
increasingly are asked to provide an answer on the Iimpact of their corporate actions on climate change. 

Moreover, the firms are also facing internal, economic, 
regulatory, financial market and social pressure from 
different stakeholders to report on their climate change 
actions (Luo et al., 2013). The prior literature documents a 
positive relationship between environmental performance 
and firms' financial performance in the capital market 
(Freedman & Jaggi, 1982; Dye, 1985; Ullmann, 1985; 
Dowell, Hart, & Yeung, 2000; King & Lenox, 2001; Konar 
& Cohen, 2001; Al-Tuwaijri, Christensen, & Hughes Ii, 
2004; Luo, Lan, & Tang, 2012; Saka & Oshika, 2014; 
Flammer, 2015 and Qiu, Shaukat, & Tharyan, 2016). The 
higher carbon intensity increases a firm's environmental risk 
exposure, which is negatively perceived by the lenders. So 
in order to absorb this environmental risk, lenders will 
charge an extra risk premium from the polluting firms. 
Consequently, it incurs costly penalties on the financial 
performance in all industry sectors (Wang et al., 2013).

The present investigation is being conducted using a sample 
of 184 firm-year observations for 23 Indian companies for 
which emission information was available in their 
sustainability reports during the sample period 2009-2016. 
By using panel data analysis, the present study confirmed 
our hypothesis that corporate carbon emissions affect firms' 
financial performance in the market. The findings of this 
study indicate that there is a significant positive relationship 
between the carbon intensity and Return on Net Worth 
(RONW). This study further explores that Earnings Per 
Share (EPS) of emissions-liable companies will be 
adversely affected in the market.

The previous literature revealed a positive relationship 
between Corporate carbon emissions and the Corporate 
Financial Performance in developed economies (Busch and 
Hoffmann, 2011; Iwata and Okata, 2011; Martinez and 
Bowen, 2013; Matsumura, Prakash, and Vera- Muñoz, 
2014; Wang, Li, and Gao, 2014; Talbot and Boiral, 2015; 
Jung, Herbohn, and Clarkson, 2016; Li, Huang, Ren, Chen 
and Ning, 2016). However, fewer numbers of studies are 
conducted in emerging economies like India. So, motivated 
by this research gap, the present study extended the previous 
carbon accounting literature by examining the impact of 
carbon emissions on the financial performance of firms for a 
developing country. Further, this examination on Indian 
firms provides useful information to emissions-liable firms, 
lenders, and other stakeholders.

The structure of this article is as follows: - Section 2 reviews 
the relevant literature; Section 3 describes the data, and 
briefly discusses the variables under study. This section also 
gives a description of the theoretical model used for the 
empirical analysis of the study. Our empirical results are 
included in Section 4, and Section 5 has contained a few 
concluding remarks.

Literature review

The research throughout the world revealed a positive 
relationship between Corporate carbon emissions and the 
Corporate Financial Performance (Busch and Hoffmann, 
2011; Iwata and Okata, 2011; Martinez and Bowen, 2013; 
Matsumura, Prakash, and Vera- Muñoz, 2014; Wang, Li, and 
Gao, 2014; Talbot and Boiral, 2015; Jung, Herbohn, and 
Clarkson, 2016; Li, Huang, Ren, Chen and Ning, 2016).

Murphy, (2002) in his review demonstrate that positive 
environmental performance, in terms of less carbon emission 
into the atmosphere and their proper disclosure in books of 
accounts, improve company's financial performance, in 
terms of profits, revenue and market value and negative 
environmental performance have their negative impact, in 
terms of decreased profits and market value. On the other 
hand, low-carbon technologies investment, proper emission 
disclosure and compliance with environmental regulations, 
produce a favourable return on equity (ROE) and return on 
assets (ROA) and have a more positive return on their stock. 
Furthermore, study specifies poor environmental performer 
companies are less profitable and have a weaker return on 
their stock. Further, Wagner et al. (2002) also reported that a 
high environmental performance improves ROCE but does 
not have a significant impact on ROS and ROE. In the same 
line, Clarkson et al. (2008) reveal that good environmental 
performer firms enjoy the benefits of over compliance. On 
the other hand, poor environmental performer firms have less 
profit and decreased market value. Similarly, Salama (2005) 
depicts a positive relationship between CEP and CFP. This 
suggests that managers should devote considerable attention 
to environmental stakeholders (e.g., environmental 
regulators, environmental groups, environmental public, and 
various entities human or non-human across the entire 
natural environment). In a subsequent study, Smale (2006) 
attempted to know the impact of carbon emissions on cost, 
output, and market share and firm profits. The study found 
that an emissions reduction under EU-ETS has a positive (or 
at least non-negative) impact on earnings before interest, tax, 
depreciation and amortisation (EBITDA). Finally, the paper 
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concludes that most EU-ETS participating sectors would be 
expected to profit in general, although with a modest loss of 
market share in the case of steel and cement, and closure in 
the case of aluminium.

Fisher-Vanden & Thorburn (2011) show a significant loss in 
the market value of firms announcing that they join Climate 
Leaders and at their subsequent announcement of a 
greenhouse gas mission's reductions goal and the magnitude 
of stock price decline is larger for firms with weak corporate 
governance structures, because of managers have greater 
discretion to make investment decisions that may not be in 
the interest of shareholders. Further probit analysis shows 
that firms with a higher number of shareholder resolutions 
related to climate change are more likely to participate in CL 
program. Controlling for these resolutions, it is also found 
that firms with weak corporate governance structures are 
more likely CL members. Thus, it seems that firms are 
entering the CL program despite the prospect of lowering 
shareholder value either because they are facing 
institutional pressures to do so, or because managers face 
less shareholder oversight, allowing them more discretion to 
make these types of voluntary environmentally responsible 
investment decisions. In addition, Iwata and Okada (2011) is 
also conducted a study on Japanese manufacturing industry 
data from 2004 to 2008 and reported a positive relationship 
between the carbon emissions and financial performance.

Hsu & Wang (2013) examined a sample of firms with news 
cover again Wall Street Journal (WSJ) during the period 
1989–2008. Using event study the results show that firms 
with more negative words on climate change have 
significantly positive wealth effects. This study finds that 

market reaction is less positive in environmentally sensitive 
industries and in firms with poor environmental 
performance, though the effect for poor performance is 
insignificant. In this manner, Chapple et al. (2013) studied 58 
Australian companies for which carbon credits are publicly 
traded. This study also revealed a positive relationship 
between the level of carbon emissions and firm value and 
find a significant negative relationship between the two. 
More recently, Matsumura et al. (2014) carried out an 
analysis of the CDP data of S&P 500 firms to know the 
association between carbon emission and value of the firms. 
The study reported that the market imposing a penalty on 
companies that emit large amounts of carbon or those that do 
not disclose carbon emission information.

Research methodology
Research objectives

The purpose of the investigation is to assess the impact of 
Carbon Intensity on the firms' financial performance. The 
Return On Net Worth (RONW) and Earnings per share (EPS) 
are the two financial performance parameters on which the 
effect of different variables are being assessed.

Data source and sample selection

We conducted our investigation using a sample of 184 firm-
year observations for 23 Indian companies (Table 1) from 
thirteen different sub-industry sectors over the period 2009-
2016. The sample consists of  only those firms which 
publically published their emission data in their 
sustainability reports. The sample companies were selected 
on the basis of random function in excel out of 500 
companies for the year 2016.

Table 1. Description of the sample firms

Company Industry 

GAIL Ltd
Chambal fertilizers and Chemicals 

ONGC Ltd
Hindaclo Ltd 

IOCL Ltd  
Maruti Suzuki India Ltd 

Dr.Reddy lab  

Tata Chemicals ltd  

Reliance Industries Ltd
 

Petronet LNG Ltd 
 

Shree Cement
 

Ultra Tech 

Gas Distribution 
Fertilizers 

Crude oil & Natural Gas 

Non –ferrous metals 

Refineries 

Automobile 

Pharmaceuticals 

Chemicals 

Refineries
 

Gas Distribution
 

Cement
 

Cement
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Finally, a sample of 23 firms was formulated (Table 1) and 
data was selected for the period of 8 years from 2009 to 
2016. The sample is representative in nature as the firms 
represent all firm groups from 13 different industries sub-
sectors (Table 1). The activity sectors covered under this 
study were the automobile, cement, chemicals, crude oil & 
natural gas, fertilizers, gas distribution, infrastructure 
developers, non –ferrous metals, pharmaceuticals, power 
generation & distribution, refineries, steel and telecom 
services.

Further, we extracted the financial data needed to measure 
ROE, ROA and other control variables like size, beta, R&D 
and leverage of each sample firm from the Prowess Centre 
for Monitoring Indian Economy (CMIE) Database.

Econometric models

This paper investigates the potential impact of carbon 
intensity on the firms' financial performance. To do the same, 
we developed two testing models. The general form of the 
econometric models we used to test our hypotheses is as 
follows:

RONWt = α0CARBON INTENSITY + α1BTVM + α2CROSS 
BORDER LISTING + α3OWNERSHIP + α4BETA + 
α5INDUSTRY +   α6LEVERAGE + α7AGE + α8TOTAL 
ASSETS + εt  (1) 

EPSt = β0CARBON INTENSITY + β1BTVM + β2CROSS 
BORDER LISTING + β3OWNERSHIP+ β4BETA + 
β5INDUSTRY +β6LEVERAGE + β7AGE + β8TOTAL ASSETS 
+ εt  (2)   

  

 

Tata Power India Ltd
 

NTPC Ltd
Bharti Airtel
BPCL
ACC Ltd
Adani Ports & Sezs Ltd
Ambuja Cements Ltd
Ashok Leyland Ltd 
JSWL Ltd 
Oil Ltd
Jubliant Life Sciences Ltd

Power Generation & Distribution
 

Power Generation & Distribution
 

Telecome services 
 

Refineries
 

Cement
Infrastructure Developers
Cement
Automobile
Steel
Crude oil & Natural Gas
Pharmaceuticals

Table 2. Description of Variables under study

Variable Descriptions

RONW

 

RONW measures the amount of profit generated by the company on the total amount 
of shareholder’s equity (Hart & Ahuja, 1996; Russo & Fouts, 1997; Haniffa & 
Cooke, 2005; Wagner et al., 2002 and Shen & Chang, 2009)

 

EPS

 

The portion of a company's profit allocated to each outstanding share of common 
stock.

 

CARBON INTENSITY

 

The level of carbon emissions, which is the amount of GHG emissions divided by the 
revenue of the corresponding year (Barth and McNichols, 1994; Campbell, Sefcik, 
and Soderstrom, 2003; Matsumura, Prakash, and Vera -

 

Muñoz, 2014; Kumar and 
Firoz, 2017 and Park & Noh, 2017).

 

BTVM

 

The BTMV is used to control firms’ growth, which is measured as the company’s 
book value over its market value (Li, Y., Eddie, I., & Liu, J., 2014

 

and Kumar and 
Firoz, 2017).

 

CROSS BORDER LISTING

 

The listing of on the stock exchanges of foreign capital markets (Dummy Variable). 

 

OWNERSHIP

 

This shows whether sample company is public or private (Dummy Variable).

 

BETA

 

Beta is a measure of systematic risk associated

 

with the industry (Li, Y., Eddie, I., & 
Liu, J., 2014

 

and Kumar and Firoz, 2017).
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Return on net worth (RONW)

Consistent with the prior studies (Hart and Ahuja, 1996; 
Russo and Fouts, 1997; Haniffa and Cooke, 2005 and Shen 
and Chang, 2009) this research is also used Return on Net 
Worth (RONW) as a proxy for firms' financial performance. 
The RONW is an accounting-based criterion of financial 
performance which measures the rate of return that the 
owners of common stock of a company receive on their 
shareholdings. Return on equity signifies how good the 
company is in generating returns on the investment it 
received from its shareholders. The formula for Return on 
Net Worth (RONW) is

Return on Net Worth = Net Income/Shareholder's Equity

Earnings per share (EPS) 

Earnings per share (EPS) is the portion of a company's 
earnings allocated to each outstanding share of common 
stock. EPS serves as an indicator of a company's 
profitability. We have calculated EPS as follows:

EPS = Net Income/Average Outstanding Common Shares

Based on literature review (Section II) and Econometric 
Models we hypotheses that:

H1. There is a significant positive relationship between 
carbon intensity and firms' financial performance says 
Return on Net Worth (RONW) and Earnings Per Share 
(EPS).

H2. There is a significant positive relationship between 
Book to Market Value and firms' financial performance.

H3. There is a significant positive relationship between 
cross-border listing and firms' financial performance.

H4. There is a significant positive relationship between 
Ownership and firms' financial performance.

H5. There is a significant positive relationship between Beta 
and firms' financial performance.

H6. There is a significant positive relationship between 
industry sector and firms' financial performance.

H7. There is a significant positive relationship between 
Leverage and firms' financial performance.

H8. There is a significant positive relationship between Age 
and firms' financial performance.

H9. There is a significant positive relationship between Total 
Assets and firms' financial performance.

Empirical finding of the study

The Descriptive Statistics of the sample firms are reported in 
Table 3. Panel: A show descriptive statistics of the dependent 
variables. The financial performance in this study is 
measured by using Return on Net Worth (RONW) and 
Earnings Per Share (EPS), which are the dependent variables 
of this study. The mean of RONW is 15.65 percent which 
indicates that sample firms are profitable and having a good 
return on their investment whereas the standard deviation of 
RONW is 8.2979. The maximum and minimum value of 
RONW is 61.39 percent and -15.10 percent which portrays 
that some sample firms having a quite high return on their 
investment and some are not able to generate an adequate 
return on their investment. Furthermore, the second 
dependent variable used in this study to measure the financial 
performance is EPS which the mean value of this variable is 
40.83 per share. The maximum and minimum values of EPS 
are 427.16 and 0 per share and these statistics indicate that 
sample firms consisted of some firms with very good 
financial performance in the market and some of having a 
negative return on their assets. The standard deviation for 
EPS variable is 51.71 whereas the medium value is 22.64.

     

INDUSTRY An industry dummy variable which is categorized according to the 8-digit code of 
Global Industry Classification Standard (GICS). (Park & Noh, 2017).

LEVERAGE

 

Leverage is measured by total debt divided by total assets. (Myers and Majluf, 1984; 
Waddock and Graves, 1997; Orlitzky, Schmidt, and Rynes, 2003 ; Black, Jang, and 
Kim, 2006;

 

Cheng, Ioannou, and Serafeim, 2014

 

and Kumar and Firoz, 2017)

 

AGE
 

The age of a firm is used to control for the effect of a company’s lifecycle on firm 
value (Drobetz, Schillhofer and Zimmermann, 2004; Black et al., 2006 and Mishra, 
2015).

 

TOTAL ASSETS

 

The proxy for size of a firm which is obtained by taking the natural logarithm of its 
total assets (Demsetz and Lehn, 1985;  Gulati, 1995; McWilliams and Siegel, 2001; 
Black et al., 2006; El Ghoul, Guedhami, Kwok and Mishra, 2011; Ioannou and 
Serafeim 2012 and Matsumura, Prakash, and Vera -

 

Muñoz, 2014).

 

εt

 

Error Term
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Variables Observation Minimum Maximum Median Mean SD

Panel A: 
(Dependent Variables) 

 

RONW
EPS

  

184

 

184

 

  

-15.1000

 

0

 

  

61.3900

 

427.1600

 

  

14.6750

 

22.6450

 

  

15.6571

 

40.8335

 

  

8.2979
51.7141

Panel B:

(Independent Variables) 
 

Carbon Intensity 
 

BTVM
Cross Broader Listing 

 

Ownership  
Beta 
Industry 
Leverage 
Age 
Total Assets

 
 
 

184
 

184
 

184
 

184 

184 
184 
184 
184 
184 

 
 
 

2.9007
 

10.9000
 

Dummy
 

Dummy 

0.2315 
Dummy 
0 
16 
3442.6100 

 
 
 

4272.98
 

1964.8500
 

Dummy
 

Dummy  

1.7574  
Dummy  
2.3100  
97  
482112.0  

 
 
 

0.1113
 

213.4200
 

Dummy
 

Dummy  

0.9003  
Dummy  
0.5600  
37  
22384.70  

 
 
 

186.9320
 

293.0424
 

Dummy
 

Dummy  

0.9160  
Dummy  
0.6443  
43.6228  
59312.60  

 
 
 

663.3556
283.9202
Dummy
Dummy
0.2315
Dummy
0.5341
21.8957
82894.68

Table 3. Descriptive Statistics of sample firms 

Notes: RONW is return on net worth which measures the amount of profit generated by the company on the total amount of shareholder's equity; EPS is 
Earnings Per Share which denotes the portion of a company's profit allocated to each outstanding share of common stock; Carbon intensity shows the 
level of carbon emissions, which is the amount of GHG emissions divided by the revenue of the corresponding year; The BTMV is used to control firms' 
growth, which is measured as the company's book value over its market value; Cross border listing is a dummy variable which denotes the listing of on 
the stock exchanges of foreign capital markets; Ownership is also a dummy variable which shows whether sample company is public or private; An 
industry dummy variable which is categorized according to the 8-digit code of Global Industry Classification Standard; The age of a firm is used to 
control for the effect of a company's lifecycle on firm value; Total assets is the proxy for size of a firm which is obtained by taking the natural logarithm 
of its total assets.

Table 4. Correlation matrix

Panel B shows that the mean and median of carbon intensity 
are 186.93 and 0.1113, respectively, which indicates that the 
sample consists of some firms which have high carbon 
intensity levels and some have low carbon-emission levels. 
The mean and median of the book-to-market-value ratio 
(Btmv) are 293.0424 and 213.4200. The median and mean 
of beta portrayed in Table 3 are very high 0.9003 and 0.9160, 
respectively, which depict that the sample firms used in the 
study bear high operating risks. The mean and median of 

Leverage are 0.6443 and 0.5600, which is high and exhibits 
that sample firms are more dependent on borrowing for its 
operations.  The age of the sample firms is moderate 
(mean=43.62), which means that selected firms are neither 
too young nor too old. Moreover, the maximum and 
minimum value of total assets are 482112.0 and 3442.6100 
which significantly differ from each other and portrays that 
some sample firms are large-cap and some are the small cap.

 

Variables  
Carbon Intensity  

BTVM  
Cross 

Broader Listing  Ownership  
Beta  Industry

 
Leverage

 

 Age
Total 
Assets

Carbon Intensity  1         
BTVM

 
0.1008

 
1

       Cross Broader 
Listing 

 

0.1104

 

-0.0677

 

1

     
 

Ownership

 

-0.1509**

 

-0.0951

 

-0.2708***

 

1

     
Beta 

 

0.0788

 

-0.0473

 

0.3264

 

-0.0656

 

1

    Industry 

 

0.3136***

 

-0.1166

 

0.0480

 

-0.1424**

 

-0.0151

 

1

   
Leverage

 

-0.0376

 

-0.2486***

 

0.0028

 

-0.0698

 

0.0349

 

-0.0022

 

1

  
Age 0.4328*** -0.0680 0.0813 0.0556 0.0471 0.1709** 0.0051 1
Total Assets -0.1373* 0.1325* 0.0286 0.3557 0.1568** -0.0764 -0.0879 -0.0620 1

(The significance levels are given by: *** = p < 0.01, ** = p < 0.05, * = p < 0.10). Notes: Carbon intensity shows the level of carbon emissions, which is the amount of 
GHG emissions divided by the revenue of the corresponding year; The BTMV is used to control firms' growth, which is measured as the company's book value over 
its market value; Cross border listing is a dummy variable which denotes the listing of on the stock exchanges of foreign capital markets; Ownership is also a dummy 
variable which shows whether sample company is public or private; An industry dummy variable which is categorized according to the 8-digit code of Global 
Industry Classification Standard; The age of a firm is used to control for the effect of a company's lifecycle on firm value; Total assets is the proxy for size of a firm 
which is obtained by taking the natural logarithm of its total assets. Table 5. Regression Analysis of the impact of Carbon intensity of firms' financial performance 
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A prior condition to apply regression analysis is to test the 
multicollinearity among independent variables. The 
correlation matrix amongst variable of the study is 
presented in Table 4. A severe multicollinearity may 
produce misleading coefficient. Carbon intensity is 
positively and significantly correlated to the age of the firm 
at 1 percent level which indicates that older firms become 
older its operations also expands which leads to more 
emission more pollution in the atmosphere. The industry is 
positively and significantly correlated with the carbon 
intensity of sample firms which show that environmental-

sensitive industries pollute more in the environment than 
less environmental-sensitive industries.  Researchers 
throughout the world suggested different measure handle the 
problem of multicollinearity. Some important studies (e.g.: 
Hair et al., 2006) suggested that correlation coefficients 
below 0.9 may not cause serious multicollinearity problem, 
while Kennedy (1985) argued the value below 0.8 shows no 
severe multicollinearity. The correlation matrix (Table 4) 
portrayed that the correlated coefficient values are below this 
value, so there is no problem of multicollinearity amongst 
the variables under study.

Variable Expected Sing  RONW  
Model (i)  
Coefficient (p-value)  

EPS  
Model (ii)  
Coefficient (p-value)  

 
Carbon Intensity  
BTVM  
Cross Broader Listing  
Ownership  
Beta  
Industry  
Leverage 

 Age 
 

Total Assets
  

Intercept
 

 
Adjusted R-Squared

 
F-statistic

 
Prob (F-statistic)

 

 

 
+  
?  
+  
+  
+  
+

 
+

 +
 +
 ?
 

 

0.0008  (0.0157)**  
-0.0024  (0.1735)  
-3.9221  (0.0000)***  
-0.8194

 
(0.3450)

 
-6.5433

 
(0.0023)***

 
-8.5008

 
(0.0084)***

 
-2.0761

 
(0.0008)***

 
-0.1044

 
(0.0000)***

 
  
-7.6806    (0.0591)*

 
   
32.0461   (0000)***

 
 0.2442

 7.5371
 0.0000
 

 

0.0053  (0.0135)**  
0.1206  (0.0000)***  
-13.4622  (0.0258)**  
1.4982

 
(0.8434)

 
-1.7047

 
(0.8457)

 
-3.9807

 
(0.0010)***

 
-10.4386

 
(0.2329)

 
-0.0827

 
(0.5444)

 
-5.2305

 
(0.2035)

 
32.4345

 
(0.0021)***

 
 0.4905

 20.4721
 0.0000

 

 

Table 5

(The significance levels are given by: *** = p < 0.01, ** = p < 0.05, * = p < 0.10). 
Notes: RONW is return on net worth which measures the amount of profit generated by the company on the total amount of shareholder's equity; EPS is 
Earnings Per Share which denotes the portion of a company's profit allocated to each outstanding share of common stock; Carbon intensity shows the level 
of carbon emissions, which is the amount of GHG emissions divided by the revenue of the corresponding year; The BTMV is used to control firms' growth, 
which is measured as the company's book value over its market value; Cross border listing is a dummy variable which denotes the listing of on the stock 
exchanges of foreign capital markets; Ownership is also a dummy variable which shows whether sample company is public or private; An industry dummy 
variable which is categorized according to the 8-digit code of Global Industry Classification Standard; The age of a firm is used to control for the effect of a 
company's lifecycle on firm value; Total assets is the proxy for size of a firm which is obtained by taking the natural logarithm of its total assets.

In Section IV, nine research hypotheses were developed to 
test the potential impact of carbon intensity on the firms' 
financial performance.  Consistent with the hypothesis, the 
coefficient of Carbon Intensity is positively and significantly 
associated with RONW and EPS, respectively, at the 5 and 10 
percent levels. These findings confirmed our H1 that firms' 

carbon intensity affects RONW in the market. These results are 
consistent with the prior environmental disclosure studies (i.e.: 
Barth and McNichols, 1994; Hai et al., 1998; Stanwick and 
Stanwick, 2000; Gozali et al., 2002; Campbell, Sefcik, and 
Soderstrom, 2003; Al-Tuwaijri et al., 2004; Matsumura, 
Prakash, and Vera- Muñoz, 2014 and Park & Noh, 2017).
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Empirical results for control variables that are associated 
with the firms' financial performance are also reported in 
Table 5. Consistent with the prior studies (Li, Y., Eddie, I., & 
Liu, J., 2014) the book to market value (BTMV) is positively 
and statistically significantly related with the Earning Per 
Share (EPS) at 1 percent level (p-value<0.01). Further, the 
result of Models (i) and (ii) shows that the Cross Broader 
Listing is also positively and significantly related with the 
RONW at the 1 percent (p-value<0.01) and with the EPS at 5 
percent levels (p-value<0.05). These outcomes confirmed 
our H3 that firms with cross-border listing have more 
favourable return than domestic listed firms. The coefficient 
of Beta (in Model, i) was found to be positively related to 
RONW (p value<1 percent). In addition, the coefficient for 
Industry is positively and significantly related to the RONW 
and the EPS at 1 percent levels (p-value<0.01) which is 
consistent with the fact (H6) that the industry sector in which 
firm operates have a significant impact on firms' financial 
performance. The coefficient for total assets is also 
statistically and significantly associated to RONW. These 
results are consistent with the argument that larger firms 
have a more favourable return in the market than the smaller 
firm. This paper does not find any evidence to support that 
sample firms' ownership status (whether government or 
private) affect the firms' financial performance.

Conclusion
We examined the impact of carbon intensity on firms' 
financial performance using a sample of 184 firm-year 
observations for 23 Indian companies from thirteen different 
sub-industry sectors over the period 2009-2016. In order to 
measure the level of carbon intensity, we used carbon 
emissions data disclosed by sample firms' in their 
sustainability reports. The present study observed a negative 
association between carbon intensity levels and firm 
financial performance. Specifically, this examination of 
Indian firms finds that the carbon intensity is positively and 
statistically significantly related to Return on Net Worth 
(RONW) at 5% and 10% percent level. This study also 
demonstrates that Earnings Per Share (EPS) of emissions-
liable companies will be adversely affected in the market 
and significantly at 5% and 10% percent level. These 
findings are important for the manager, emission-liable 
firms and other stakeholders in order to access the 
consequences of environmental risk associated with a firm. 
The present study is limited to only 23 companies. However, 
the empirical findings of the study are important for the 
companies, the accounting profession, and for carbon 
emission regulators. Our findings are important to India and 
international regulators and standard-setters as they work 
toward developing standards for measuring, assuring, and 
reporting on a firm's carbon emission data.
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The paper “Performance Evaluation of SFCs:   Case Study of Karnataka State Financial Corporation” makes an 

attempt to examine the financial performance of the corporation using a few important variables such as interest cost, 

interest income, non-interest cost, etc., and by using a few parameters viz., Net Interest Spread, Efficiency Ratio and 

Provisioning for non-performing assets (NPAs). The study examines the trend in Net Interest Spreading considering 

both the interest income and interest cost. The research evaluates the efficiency ratio of the corporation, and assesses 

the performance of KSFC.
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icro, small and medium enterprises (MSMEs)1 
have been contributing immensely for the Moverall development of Indian economy. This 

substantial contribution is attributable to their unique 
features of (i) production of a large number of goods and 
services, (ii) comparatively lower investment (for their 
establishment), (iii) diffusion of economic power 
(discouraging monopolistic situation in production and/or 
distribution), (iv) thrust on generation of employment 
opportunities, (v) earning foreign exchange (with 
substantially lower import-intensive operations), etc. 
Nearly 3.6 crore MSMEs producing about 6,000 products, 
providing employment opportunities to more than 8 crore 
persons, contributing about 8 per cent to country's GDP, 45 
per cent to manufacturing output and nearly 40 per cent to 
country's exports, etc., signify the pivotal role that the 
MSMEs are playing in the country's economic 
development.

However, these enterprises are facing many problems and 
owing to these problems, the MSMEs have not been able to 
utilize their full potential to contribute for further economic 
development of the country. Among many problems, the 
major and common problem of MSMEs is the financial gap2 
(Guntur Anjana Raju & Mythili Kurpad, Summer 2013). 
Many studies (by both the individual and institutional 
researchers and the committees) have highlighted the 
financial problem of MSMEs. For instance, the Prime 
Minister's Task Force (2010) has observed that the 'lack of 
availability of adequate and timely credit, and high cost of 
credit are some of the common financial problems of 
MSMEs. In India, the rate of interest (on borrowings) is very 
high at 13 – 18 per cent as compared to 6 – 8 per cent in a few 
developed nations. This higher cost of capital is adversely 
affecting their cost competitiveness'. Besides, this sector is 
facing a few more finance-related problems such as 
collateral security requirements, under-utilization of equity 
as a source of financing, delayed payments for goods and 
services supplied to government departments and to large 
scale organisations, etc. Consequent to these problems, 
many MSMEs have become sick and many more are on the 
verge of becoming sick (Inchara P. M. Gowda, January 
2017).

In order to provide the necessary financial assistance/ 
support to these MSMEs, there are at least two broad 
categories of lending financial organizations – one, banking 
companies and two, development financial institutions 
(DFIs) including state financial corporations (SFCs). For 
majority of MSMEs, banks (of all kinds) are the key source 

of financing. However, due to a few obvious reasons, these 
banks are not in a position to provide adequate amount of 
loans and advances to MSMEs. For example, banks are 
unable to provide loans and advances (to MSMEs) for longer 
(credit) period. One of the reasons for this is the inability of 
these MSMEs to provide the requisite collaterals to the banks 
(for the loan they seek from banking companies). Therefore, 
credit hardly grows and the companies, more particularly the 
new and tiny units, even complain about the difficulties in 
obtaining the requisite fund (Jean-Paul Betbèze, June 2014). 

Due to these reasons, besides others, DFIs including SFCs 
have been established by the Government of India (GoI) and 
the state governments for the purpose of assisting MSMEs in 
their financial requirements. One such corporation is the 
Karnataka State Financial Corporation (KSFC). The focus of 
these institutions/corporations is corporate/industrial 
financing – providing both short, medium- and long-term 
loans to the industrial enterprises (including MSMEs) for the 
purpose of meeting not only their working capital 
requirements but also their long-term capital requirements. 

KSFC – A Brief Profile

Karnataka State Financial Corporation (KSFC, corporation) 
is a state level financial institution established by the 
Government of Karnataka (GoK) on 30 March 1959 under 
Section 3 of the State Financial Corporations Act, 1951. And 
the GoK is the major shareholder (with 95.87 per cent share 
in the total share capital of ` 936.94 crore) followed Small 
Industries Development Bank of India (SIDBI with 4.10 per 
cent share) and other organizations [such as insurance 
companies, public sector banks (PSBs), co-operative 
societies and banks with 0.03 per cent share].3

The primary objective of KSFC is to meet, as far as possible, 
the financial needs of MSMEs in the state of Karnataka. 
During this 58-year period of its existence and functioning, it 
has expanded its activities substantially and re-engineered 
itself with improved schemes to ensure its customer 
satisfaction (i.e., of borrower-enterprises). The corporation 
has contributed substantially for the establishment and 
growth of MSMEs, development of industrially backward 
areas (of the state) and for the promotion of new/first 
generation entrepreneurs. It provides all types of financial 
assistance such as loans (short, medium- and long-term 
loans), lease finance, hire purchase finance, merchant 
banking service, and other financial services. Further, it 
provides financial assistance to almost all types of units in 
both the manufacturing and service sectors (except a few 
prohibited lines such as nitro glycerin based industrial 
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explosives, khandasari sugar, etc). As the coverage of its 
activities extends over the entire state, it has four Circle 
Offices and 32 Branch Offices.4 Since its inception, it has 
sanctioned loans and advances to 1,71,414 industrial units 
(gross) to the tune of ` 15,276.05 crore of which more than 
75 per cent is for MSMEs. 

Literature Review

There is a positive correlation between the performance of 
borrower-entities and that of lender-organizations. This is 
due to the fact that success of lending banks depends upon 
that of borrowing MSMEs. Similarly, non-performing 
assets (NPAs) of lending banks reflect the success of 
borrower-organizations. It is shown that after 1990s,5 (i) 
NPAs are significantly sticky over time, (ii) larger NPAs are 
associated with larger advances and vice-verse, and (iii) 
NPAs do not seem to have spiraled out of control over 1990s 
(Soumitra K. Mallick, et al. April 2010). Absence of 
appropriate mechanism to reduce the overhangs efficiently 
was observed even in the case of European governments 
which were overburdened with high level of debt (Alberto 
Gallo, et al. Summer 2015). And the household and 
corporate losses (in the private sector) have left € 1 trillion of 
NPAs on the balance sheets of banks (which have grown to 
3.1 × GDP). And this is an indication of the gravity of the 
problem.

Of course, the governments have designed and implemented 
many schemes for the promotion/development of MSMEs. 
In spite of this, many of these units are facing the financial 
problem. And these units are borrowing even from the 
commercial banks. However, the banks which have 
provided loans and advances to these units are facing 
problems with regard to the recovery of their loan from 
MSMEs. Hence, it is necessary for the banks to strengthen 
their debt recovery mechanism and also to follow aggressive 
credit appraisal by the lending banks (Parameshwara, 
2015). As there is a close relationship between credit 
appraisal by, and NPAs of, lender-bankers, it is necessary to 
undertake the credit appraisal exercise rigorously and on 
continuous basis throughout the life cycle of the projects 
assisted, and also to strengthen its recovery mechanism 
(Inchara P. M. Gowda, September 2016). This is because of 
the reason that continuously increasing NPAs require higher 
Provision (for sub-standard assets, doubtful assets and loss 
assets) which in turn reduces their profit margin. It is like a 
virus affecting liquidity and the asset quality of entire 
banking sector (Sonia Narula & Monika Singla, January 
2014).

In its report of 2013, the global rating agency, Moody's, has 
downgraded Indian Banking System's rating from 'stable' to 
'negative'. In 2012-13, even the Reserve Bank of India (RBI) 
has stated that the NPAs were increasing significantly and 
the reasons for such increase were poor asset quality and 
ineffective information system of PSBs which are exposed to 
higher level of credit risk. Hence, there is a need for proper 
credit risk management. Otherwise, it leads to many 
problems including difficulty in repaying their depositors 
(Shenbagavalli R, Senthil Kumar S & Ramachandran T, 
May-June 2013). Even the Japanese banking sector was in 
deep crisis and the primary commercial banking functions 
were disrupted. And greater international integration of 
Japanese banking sector was thought to be a solution to this 
problem. Besides, it was felt that reduction in lending to 
private sector is matched by an increase in lending to the state 
which, in principle, bears less risk of default than loans to 
private sector (Mechthild Schrooten, September 2003). 

On the lines of the above, many more studies have 
highlighted the problems of lending organizations affecting 
their financial performance adversely. In this backdrop, an 
attempt is made in this paper to examine/evaluate the 
performance of KSFC using a few parameters. 

Statement of the Problem

Though the corporation has been able to improve its overall 
performance including financial performance reasonably 
and earn some profit after tax in the recent years, it has not 
been able to wipe-out the entire accumulated loss (it suffered 
in the past) from its balance sheet. In this backdrop, the 
present study addresses the following research issues.

(1) Whether the Net Interest Spread of the corporation is 
improving continuously year after year?

(2) Whether the corporation has succeeded in keeping its 
Efficiency Ratio at lower level?

(3) Whether the amount of Provision against its NPAs is 
declining year after year perennially?

Importance of the Study

The present work is a case study examining the financial 
performance of KSFC based on its performance statistics. 
Hence, the study makes an objective assessment of its 
performance highlighting its success and failure. This 
enables the State Financial Corporations and banking 
companies to revise their policies and strategies to improve 
their performance which in turn contributes to the economic 
development of the country.
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Objectives of the Study

The corporation, as in the case many banking and financial 
companies, is plagued with mounting NPAs. This is due to 
many reasons such as lower interest income and net interest 
income, deteriorating asset quality leading to lower standard 
assets and higher sub-standard assets which in turn requires 
higher Provision against NPAs resulting in lower profit, 
decline in the credit recycling capacity of lending 
organizations, etc. However, it is impossible to examine the 
performance of lender-organizations using all these 
parameters in this type of paper. Hence, only three important 
parameters are used in this study to evaluate the 
performance of KSFC. In this backdrop, the following are 
the important objectives of the present study.

(1) To examine the trend in Net Interest Spread considering 
both the interest income and interest cost,

(2) To evaluate the Efficiency Ratio of the corporation 
considering the non-interest cost and net total income, 
and

(3) To assess the performance of KSFC from the point of 
view of amount of Provision made against NPAs.

Hypotheses

Based on the above objectives, the following null 
hypotheses are formulated for the purpose of testing.

(1) H1: There is no significant improvement in the Net 
Interest Spread of the corporation during the study 
period.

(2) H2: There is no significant improvement in the 
Efficiency Ratio of the corporation during the study 
period.

(3) H3: There is no significant improvement in the 
Provision made against NPAs during the study period.

Research Methodology

This study is based on secondary data and the major source 
of data is the records/reports of KSFC, more particularly, the 
Annual Reports and Operational Statistics of KSFC. Of 
course, a few statistics which are required for the study are 
also collected from other sources such as reference books, 
research papers, etc. The present study is a 
descriptive/analytical study as it analyses/evaluates the 
performance of KSFC with the help of its performance 
statistics. For the purpose of evaluating the performance of 

KSFC, performance statistics for a period of 20 years, 1997-
98 to 2016-17, are used.

Accounting and Statistical Tools for Analysis

For the purpose of analysis of data and performance 
statistics, a few accounting and statistical tools/techniques 
such as mean, standard deviation (SD), coefficient of 
variation (CV), ratios, regression analysis (one-way 
ANNOVA), compound annual growth rate (CAGR), etc., are 
used. These tools/techniques also enable to test the 
hypotheses formulated for the study.

Data Analysis and Results

In the light of the above theoretical framework and the 
research design, an attempt is made in the following 
paragraphs to examine/evaluate the performance of KSFC 
from the point of view of three parameters viz., Net Interest 
Spread, Efficiency Ratio and Provision against NPAs.

Net Interest Spread

In the case of banking and financial companies, interest cost 
and interest income are the major items of their total cost and 
total income respectively. This is true even in the case of SFIs 
such as KSFC. As is known, the difference between interest 
income and interest cost is called, net interest spread (or net 
interest income).6 

This net interest spread assumes importance as it represents 
the surplus/excess (interest income over interest cost) 
available to meet other (non-interest) expenses and to earn 
profit. Relevant data pertaining to the interest income and 
interest cost (extracted from the Reports of KSFC), and the 
net interest spread (calculated) for a period of 20 years of 
study period are presented in Annexure – 1 (Columns – 2 to 
4). Further, a few descriptive statistics (computed based on 
the data in Columns - 2 to 4 of Annexure – 1) are presented 
below (Table – 1) as the base for analysis and for testing the 
null hypothesis, H1: There is no significant improvement in 
the net interest spread of the corporation during the period of 
study.

SCMS Journal of Indian Management,  October - December 2018



A Quarterly Journal    

89

Table – 1: Interest Income, Interest Cost and Net Interest Spread  
Descriptive Statistics and Results of 

Regression  
Amount (` crore) 

Interest income  Interest Cost  Net Interest Spread  
Descriptive Statistics:    

Sum  4,289.04 3,772.66 516.38 

Maximum  274.50 267.71 114.41 
Minimum  167.22 136.34 -58.16 
Mean  214.45 188.63 25.82 
SD  35.55 45.23 53.07 
Skewness 0.38  0.64  -0.07 
CV (%) 16.58  23.98  205.55  
CAGR (%) -0.04 -2.38 10.67 

Results of Regression Analysis (95% Significance Level): 
F (table value = 4.41) 2.179  25.382  57.144  
t (table value = 2.093) 1.476  -5.038 7.559  
Multiple R 0.329  0.765  0.872  
Adjusted R2

 0.058  0.562  0.747  

 

Source: Compiled the table based on the calculations made with the help of relevant  data in Columns – 2 to 4 of Annexure – 1 

It is unequivocal from the contents of Annexure – 1 and also 
the calculations presented above that there is no consistent 
improvement either in the interest income or in the net 
interest spread. Similarly, there is no consistency in the 
performance of KSFC even from the point of view of 
interest cost. During the initial years of the study period, 
performance of the corporation 7 declined continuously and 
thereafter, it moved in both the directions. This is, more or 
less, true even in the case of interest cost. However, a further 
analysis reveals the following.

During the study period, the corporation earned an interest 
income of ` 4,289.04 crore ranging from  167.22 crore 
(2006-07) to ` 274.5 crore (2015-16) per annum with an 
annual average of   214.45 crore. And the co-efficient of 
variation (CV) works out to 16.58 per cent (SD =  35.55 
crore) indicating no wide variation in the interest income 
from one year to another. And the positive skewness value 
(0.38) indicates that the amount of interest income is skewed 
towards positive value than the negative value during the 
study period. 

In spite of all these, the compound annual growth rate 
(CAGR) is negative at (-)0.04 per cent which is not a good 

sign. Further, the tcal (1.476) ˂ ttab (2.093). Therefore, the 

null (sub) hypothesis (i.e., there is no significant 
improvement in interest income) is tested and accepted.

`

`

`

Similar type of fluctuations/trends can be observed even in 
the case of interest cost. During this 20-year period, the 
corporation paid  3,772.66 crore of interest which varied 
between   136.34 crore (2007-08) and  267.71 crore (1998-
99) per annum with a mean value of  188.63 crore. CV 
works out to 23.98 per cent (and SD =  45.23 crore) 
indicating no wide variation in the interest cost (but higher 
than in the interest income). The amount of interest cost is 
skewed towards positive value than the negative value during 
this 20-year period as the skewness value (0.64) is positive. 
This is not a good sign. However, the CAGR is negative at (-) 
2.38 per cent which is higher than that of interest income      

(-0.04 per cent) – this is a good sign. Besides, tcal (-5.038) ˂ 

ttab (2.093). Therefore, the null (sub) hypothesis (i.e., there 
is no significant improvement in the interest cost) is tested 
and accepted.

Owing to fluctuations in both the determinants of net interest 
spread (viz., interest income and interest cost), one can 
observe much wider fluctuations in the annual amount of net 
interest spread. During this 20-year period, the corporation 
earned a net interest spread of  516.38 crore varying 
between (-) 58.16 crore (2002-03) and  114.41 crore (2015-
16) with an annual average working out to  25.82 crores and 
with 205.55 per cent CV indicating wider fluctuations in the 
amount of net interest spread from one year to another (SD,  

53.07 crore ˃  Mean,  25.82 crore). 

`

` `

`

`

`

`

`

`

`
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However, consequent to higher negative CAGR in interest 
cost (-2.38 per cent) than that in interest income of (-0.04 per 
cent), the CAGR in net interest spread is reasonably good at 
10.67 per cent. Further, as Fcal (57.144) > Ftab (4.41), the 
overall regression is a good fit. Besides, tcal (7.559) > ttab 
(2.093). Therefore, the null hypothesis (i.e., there is no 
significant improvement in net interest spread) is tested and 
rejected. That means, the alternative hypothesis is accepted 
indicating significant improvement in the amount of net 
interest spread during the study period. Positive correlation 
(Multiple R = 0.872) indicates that both the variables (viz., 
time and the amount of net interest spread) are positively 
correlated. And 74.7 per cent of change in the amount of net 
interest spread is explained by the time factor (Adjusted R2 
= 0.747).

Efficiency Ratio

This is another important parameter used to examine the 
performance of any lending institution. This is because of 
the reason that this ratio (i.e., Efficiency Ratio) establishes 
the relationship between two more important variables viz., 
non-interest expenses and net total income as presented 
below.

where,
'
(1) Non-interest expenses' refer to all expenses except 

interest cost and it is represented by the difference 
between total cost and interest cost. Therefore, Non-
interest Cost or Expenses = (Total Cost – Interest 
Cost), and  

However, the Efficiency Ratio indicates the extent to which 
non-interest expenses of KSFC make a charge on its net total 
income. Alternatively, it shows the amount of non-interest 
expenses expended for every one Rupee of net total income 
earned. Therefore, lower the Efficiency Ratio, higher is the 
efficiency of the corporation in its operation. The corporation 
should try to have positive and higher surplus or earn higher 
net total income for every one Rupee of non-interest 
expenses or minimize the amount of non-interest expenses as 
a percentage of net total income. In this background, the 
relevant details with a few calculations are presented in 
Annexure - 1 (Columns - 5 to 8) and Table - 2 for the purpose 
of analysis and also for testing the second null hypothesis, 
H2: There is no significant improvement in the Efficiency 
Ratio during the study period.

Table – 2: Net Total Income, Non-interest Cost and Efficiency Ratio/Surplus

(2) Net total income' denotes the excess of total income 
over interest cost i.e., the difference between the total 
income and the interest cost. Hence, Net Total Income = 
(Total Income – Interest Cost).

This ratio (viz., Efficiency Ratio) can also be expressed in 
three more different ways as presented below.

(1) Surplus (i.e., Net Total Income - Non-interest Expense) 
i.e., the amount of net total income left (after meeting 
all non-interest costs) towards the profit, 

(2) Net Total Income per Rupee of Non-interest Expense 
(reflecting the amount of net total income earned for 
every one Rupee of non-interest costs expended), and

(3) Non-interest Expense as a percentage of Net Total 
Income i.e., 

 

Descriptive Statistics and Results of 
Regression  

Amount (  ̀crore) 
Efficiency 

Ratio (Rate)8 Net Total 
Income 

Non-interest 
Cost            

Surplus     

Descriptive Statistics:     
Sum  1,562.54  1,959.58  -397.04 -388.88 
Maximum  410.27  365.80  62.16 17.34  
Minimum  -39.51 37.10  -139.61 -382.00 
Mean  78.13  97.98  -19.85 -19.44 
SD  93.05  69.24  61.86 86.00  
Skewness 2.48  3.25  -0.90 -4.36 
CV (%) 119.10  70.67  -311.64 -442.00 
CAGR (%) 4.86  1.27  - -3.42 

Results of Regression Analysis (95% Significance Level): 
F (table value = 4.41) 14.93  1.21  20.82  1.36  
t (table value = 2.093) 3.86  1.10  4.56  1.17  
Multiple R 0.67  0.25  0.73  0.27  
Adjusted R2

 0.42  0.01  0.51  0.02  
Source: Compiled the table based on the calculations made with the help of data in Annexure - 1
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A close perusal of relevant contents in Columns – 5 to 8 of 
Annexure – 1 and also that in the above table show that the 
performance of the corporation is not satisfactory. Analysis 
of a few aspects, as presented below, substantiates this 
conclusion.

Net total income is negative for three years (2000-01 to 
2002-03) out of 20 years of study period. Further, during 12 
years, the net total income registered reduction when 
compared to their immediately preceding year. However, 
the corporation earned a net total income of   1,562.54 
crore during this 20-year period ranging from (-)  39.51 
crore (2002-03) to  410.27 crore (2014-15) per annum with 
an annual average working out to  78.13 crore. And 119.1 
per cent of CV (SD =  93.05 crore) indicate wide variation 
in the net total income from one year to another during the 
study period. However, the positive skewness value of 2.48 
indicates that the amount of net total income is skewed 
towards positive value than the negative values. This is also 
supported by 4.86 per cent CAGR. Further, as Fcal (14.93) > 
Ftab (4.41), the overall regression is a good fit. Besides, as 
the tcal (3.86) > ttab (2.093), the null (sub) hypothesis (i.e., 
there is no significant improvement in the net total income) 
is tested and rejected. Hence, the alternative hypothesis is 
accepted implying improvement in the amount of net total 
income during the study period is statistically significant. 
Positive correlation (Multiple R = 0.67) indicates that both 
the variables (viz., time and the amount of net total income) 
are positively correlated. And 42 per cent of change in the 
amount of net total income is explained by the time factor 
(Adjusted R2 = 0.42). All these results show some degree of 
satisfactory performance of the corporation (from the point 
of view of net total income).

Even in the case of non-interest costs, one can observe a 
similar type of fluctuation from one year to another. The 
corporation reduced its non-interest costs during 10 years 
when compared to their immediately preceding year. This is 
a good indicator of performance. However, during this 20-
year period, the corporation incurred  1,959.58 crore of 
non-interest cost (which is much higher than the net total 
income of ` 1,562.54 crore) varying from  37.1 crore 
(2005-06) to  365.8 crore (2014-15) per annum and the 
mean value works out to  97.98 crore with CV of 70.67 per 
cent (and SD =  69.24 crore) indicating wide variation in 
the non-interest cost from one year to another during the 
study period. And the skewness value is positive at 3.25 and 
this shows that the amount of non-interest cost is skewed 
towards positive value than the negative value during the 
study period which is not a good sign. Further, CAGR works 

out to 1.27 per cent. But tcal (1.1) ˂ ttab (2.093), and 

`
`

`
`

`

`

`
`

`
`

therefore, the null (sub) hypothesis (i.e., there is no 
significant improvement in non-interest cost) is tested and 
accepted. This is another good sign as the improvement/ 
increase in non-interest cost is statistically not significant.

Ultimately, what is important is whether the net total income 
is adequate enough to meet the non-interest costs and to leave 
some surplus towards the profit. Hence, the Efficiency Ratio 
is computed. An observation of results shows that the 
Efficiency Ratio (i.e., non-interest cost per Rupee of net total 
income; Column – 8 of Annexure - 1) registered reduction 
during 10 years compared to their immediately preceding 
year. Besides, the ratio is negative in three years (2000-01 to 
2002-03). This is due to negative net total income which is 
not desirable. Besides, in four more years (1997-98 to 1999-
2000 and 2008-09), the ratio is greater-than one (> 1) 
indicating higher amount of non-interest costs than the 
amount of net total income. During this 20-year period, the 
corporation suffered a deficit of  397.04 crore 9 implying, 
again, the inadequacy of net total income to meet its non-
interest costs. Even the surplus (i.e., excess of net total 
income over non-interest cost) varied between (-)  139.61 
crore (2001-02) and  62.16 crore (2007-08) per annum with 
the mean value of (-)  19.85 crore. As the skewness value     
(-4.36) is negative, it signifies that Efficiency Ratio is skewed 
towards negative value than positive value. Besides, as the 

tcal (1.17) ˂  ttab (2.093), the null hypothesis (i.e., there is no 

significant improvement in the Efficiency Ratio) is tested 
and accepted. This is fairly good performance – because, 
increase in the Efficiency Ratio indicates the decline in its 
efficiency in the operation. Even the results of regression 
pertaining to 'surplus' support this conclusion. In the case of 
'surplus', as Fcal (20.82) > Ftab (4.41), the overall regression 
is a good fit. Besides, as the tcal (4.56) > ttab (2.093), the null 
hypothesis (i.e., there is no significant improvement in 
surplus) is tested and rejected. Hence, the alternative 
hypothesis is accepted implying improvement in the amount 
of surplus during the study period is statistically 
significant.10 Positive correlation (Multiple R = 0.73) 
indicates that both the variables (viz., time and the amount of 
surplus) are positively correlated. And 51 per cent of change 
in the amount of surplus is explained by the time factor 
(Adjusted R2 = 0.51).

Provisioning for NPAs

One of the problems of, and challenges before, the lending 
organizations is that of their NPAs i.e., loans and advances 
which have stopped/ceased yielding interest income to the 
lender-organizations. And on these NPAs, the lenders are 

`

`

`

`
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required to make adequate Provision as per Prudential 
Norms of the Reserve Bank of India (RBI). These norms are 
also applicable to the development financial institutions 
including KSFC. This Provision is proving to be a big drain 
on the resources of KSFC. This is due to the reason that the 
amount of Provision (computed at the rates prescribed by 
the RBI) is charged to the Profit and Loss Statement 
resulting in the reduction in the amount of reported profit by 

KSFC. This is jeopardizing the financial performance of the 
corporation. In this backdrop, a few relevant details (i.e., 
about the Provision for NPAs)11 are presented in Annexure – 
1 (Column – 9) and the calculations made on the basis of 
these details are presented below (Table – 3) for further 
analysis and for testing the null hypothesis, H3: There is no 
significant improvement in the amount of Provision made 
against NPAs during the study period.

Table – 3: Provision for NPAs

Descriptive Statistics and Results of Regression  
Provision for NPAs 

(`  crore)  
Descriptive Statistics:

  
Sum 

 
5014.65

 Maximum 

 
386.32

 Minimum 

 

-190.11

 Mean 

 

250.73

 
SD 

 

139.44

 
Skewness

 

-1.84

 
CV (%)

 

55.61

 
CAGR (%)

 

0.55

 

Results of Regression Analysis (95% Significance Level):

 

F (table value = 4.41)

 

1.480

 

t (table value = 2.093)

 

-1.216

 

Multiple R 0.276

Adjusted R2 0.025

 

Source: Compiled the table based on the calculations made on the basis of data in Column 9 of 
Annexure – 1

A close observation of the contents of Annexure – 1 
(Column – 9) and in the above table reveal the efforts put in 
by the corporation to contain the amount of Provision. 
However, during this 20-year period, the corporation made 
Provision to the tune of ̀  5,014.65 crore against its NPAs and 
this Provision varied between (-)  190.11 crore (2014-
15)12 and  386.32 crore (2002-03) per annum with an 
annual average of  250.73 crore. The CAGR works out to 
0.55 per cent and the skewness value is negative (-1.84) 
indicating that the amount of provision is skewed towards 
negative value than the positive value during the study 

`

`

`

period. This is a good sign. Further, as tcal (-1.216) ˂ ttab 

(2.093), the null hypothesis (i.e., there is no significant 
improvement in the amount of Provision) is tested and 
accepted. This is another good sign as the improvement in the 
amount of Provision is statistically not significant. This is 
attributable to the efforts made by the corporation to improve 
the standard loans and recovery performance, and also to 
reduce the sub-standard loan assets and the outstanding loan 
amount. However, the amount of Provision has lowered the 
amount of reported profit by an equivalent amount and this 
should be a matter of concern for the corporation.

SCMS Journal of Indian Management,  October - December 2018



A Quarterly Journal    

93

Findings of the Study

Based on the above factual analysis, summary of major 
findings of the study are identified and presented below.

(1) The corporation achieved some success in almost all 
areas (i.e., variables/parameters) but only for a few 
years of study period. This shows that there is no 
consistent improvement in the performance of the 
corporation year after year.

(2) Though there is an improvement in the interest 
income, it (i.e., improvement) is statistically not 
significant. However, there is no significant increase 
in even the interest cost which is desirable. In spite of 
this mixed success in both the interest income and 
interest cost, the corporation has succeeded in 
improving its net interest spread.

(3) As far as the net total income is concerned, the 
improvement over the study period is statistically 
significant which is appreciable. Besides, there is no 
significant increase in the non-interest cost which is 
also appreciable. Owing both the favourable trends, 
the corporation has contained its Efficiency Ratio as 
the improvement is statistically not significant. 
Consequently, improvement in the surplus is 
statistically significant.

(4) As far as Provision against NPAs is concerned, there is 
no significant improvement implying the effort made 
by the corporation to improve the asset quality which 
in turn reduced the amount of Provision made against 
its NPAs. This is appreciable.

Suggestions/Recommendations

In the light of inconsistency in the performance from one 
year to another, it is necessary for the corporation to lay 
emphasis on the consistency in its performance. It can set the 
target for each of its Circle Offices and Branch Offices, 
provide necessary facility including the delegation of 
adequate powers and make the heads of Circle Offices and 
Branch Offices accountable for the results. 

The improvement in its interest income (which constitutes 
the major source of income of the corporation), there is no 
significant improvement during the last 20 years of study 
period. This reflects the increasing NPAs leading to higher 
Provisioning which in turn reduces its reported profit. 
Hence, it is suggested to take up the credit appraisal exercise 
more systematically and rigorously and also to obtain 
adequate collaterals for the amount decided to sanction. 

Most of the problems of the corporation can be solved if the 
credit appraisal is strengthened. Besides, it is also suggested 
to supervise/monitor the progress in the projects funded by 
the corporation – from the commencement of project work 
till its successful completion so that the fund sanctioned is 
utilized only for the purpose for which it is 
sanctioned/disbursed.

Conclusion
From the above, it is obvious that the corporation is 
improving its performance from the points of view of net 
interest spread (by not allowing its interest cost to increase 
significantly), surplus (i.e., excess of net total income over 
non-interest costs) and Provision for NPAs (by not allowing 
it to increase substantially owing to its effort to improve asset 
quality). Still, it is not satisfactory and therefore, the 
corporation has to undertake the credit appraisal as 
objectively as possible, improve the recovery mechanism, 
improve the standard assets and to reduce the sub-standard 
assets (i.e., NPAs). These measures enable it to improve its 
net interest spread, surplus amount and lower the amount of 
Provision required to be made in accordance with the RBI's 
Prudential Norms which in turn improve both the profit and 
profitability.

Notes

(1) Based on the amendment to the Government of India 
(Allocation of Business) Rules, 1961, the erstwhile 'Ministry 
of Agro and Rural Industries', and the 'Ministry of Small 
Scale Industries' are merged to form the 'Ministry of Micro, 
Small and Medium Enterprises'.

(2) Financial Gap refers to a situation wherein the demand (of 
industrial enterprises) for financial assistance exceeds the 
supply of the same by the financial institutions.

(3) This shareholding pattern is based on the share capital of 
KSFC as at 31 March 2017.

(4) In between Circle Offices and Branch Offices, Zonal Office 
mechanism was introduced in 1987 and it was in vogue only 
up to 2 April 2012.

(5) i.e., when liberalization was introduced by the GoI by 
opening a significant part of public sector for private players 
allowing them (i.e., private players) to do the banking 
business.

(6) Though the term net interest margin (NIM) is also used to 
mean 'net interest income or spread', NIM is widely used to 
represent the Ratio of Net Interest Income to Average 
Interest-earning Assets. Hence, the difference between 
interest income and interest cost is referred to as 'net interest 
spread' or 'net interest income' in this paper.
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(7) i.e., in terms of both the interest income and net interest 
spread. However, reduction in the amount of interest cost 
may be interpreted as improvement in its performance 
provided the reduction in the amount of interest cost in on 
account of reduction in the amount of term borrowings 
without credit curtailment.

(8) Efficiency Ratio is expressed in terms of number of times. 
For instance, 1.6 Efficiency Ratio for 1997-98 indicates that 
non-interest cost works out to 1.6 times the net total income. 
This also reflects the amount of non-interest cost for every 
one Rupee of net total income.

(9) Deficit, here, represents the shortfall in net total income 
compared to non-interest costs. Therefore, it is a situation of 
non-interest costs exceeding net total income.

(10) For surplus amount (i.e., excess of net total income over non-
interest cost), CAGR is not computed as the amount of 
surplus in the first year of the study period is negative.

(11) For this purpose, only the excess of amount of Provision 
made against NPAs over the amount of NPAs and other 
Provisions written back is considered. 

(12) Negative Provision is due to higher of NPAs and other 
Provisions written back over the Provision made against 
NPAs during 2014-15.
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Annexure – 1
Interest Income, Interest Cost, Net Interest Spread, Efficiency Ratio, NPA Provision, etc

Year  

Amount (`  crore) 

Effi-ciency 
Ratio 

(Rate)8 

Provision 
for NPAs (` 

crore) 
Interest 
Income  

Interest 
Cost  

Net 
Interest 
Spread  

Net Total 
Income 

Non-
interest 

Cost 

Surplus 
(Net Total 
Income – 

Non-
interest 
Cost) 

1  2  3  4  5  6 7 8 9 

1997-98  262.23  248.17  14.06  56.44  90.05  -33.61 1.60  106.86 

1998-99  241.48  267.71  -26.23  16.29  106.34  -90.05 6.53  152.05 

1999-00  223.54  265.67  -42.13  6.59  114.26  -107.67 17.34  212.11 

2000-01  193.08  247.47  -54.39  -0.27 103.14  -103.41 -382.00 256.78 

2001-02
 

187.08
 

239.29
 

-52.21
 

-3.22
 

136.39 
 

-139.61
 

-42.36
 

341.56
 

2002-03
 

180.73
 

238.89
 

-58.16
 

-39.51
 

98.23 
 

-137.74
 

-2.49
 

386.32
 

2003-04
 

207.98
 

187.40
 

20.58
 

46.46 
 

45.58 
 

0.88
 

0.98 
 

379.45
 

2004-05
 

205.31
 

176.70
 

28.61
 

43.21 
 

40.47 
 

2.74
 

0.94
 

380.54
 

2005-06
 

173.95
 

167.80
 

6.15
 

42.36 
 

37.10 
 

5.26
 

0.88 
 

342.72
 

2006-07
 

167.22
 

141.11
 

26.11
 

54.60 
 

41.65 
 

12.95
 

0.76
 

342.80
 

2007-08
 

189.84
 

136.34
 

53.50
 

128.87 
 

66.71 
 

62.16
 

0.52
 

242.12
 

2008-09
 

172.17
 

166.77
 

5.40
 

61.01 
 

100.84 
 

-39.83
 

1.65
 

341.16
 

2009-10
 

182.15
 

137.06
 

45.09
 

71.95 
 

68.98 
 

2.97
 

0.96
 

329.98
 

2010-11
 

198.68
 

143.91
 

54.77
 

103.06 
 

81.20 
 

21.86
 

0.79 
 

294.48
 

2011-12
 

203.82
 

158.87
 

44.95
 

75.76 
 

64.67 
 

11.09
 

0.85
 

301.78
 

2012-13
 

246.66
 

184.27
 

62.39
 

100.15 
 

83.12 
 

17.03
 

0.83
 

288.01
 

2013-14
 

254.79
 

193.06
 

61.73
 

91.53 
 

80.12 
 

11.41
 

0.88
 

297.90
 

2014-15
 

263.52
 

158.63
 

104.89
 

410.27 
 

365.80 
 

44.47
 

0.89
 

-190.11
 

2015-16

 

274.50
 

160.09

 

114.41
 

151.08 

 

118.94 

 

32.14

 

0.79

 

88.97

 

2016-17

 

260.31

 

153.45

 

106.86

 

145.91 

 

115.99 

 

29.92

 

0.79

 

119.17

 

*******

Source: Compiled the Annexure based on the data collected from the Annual Reports of KSFC, 1997-78 to 2016-17 and the calculations 
made based on these data
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Patient's emotion has been considered to be a significant determinant of healthcare services quality. However, till 

today existing literatures lack sufficient theories of how patients' positive emotions are developed during health 

service encounters. Therefore, this study is to spot the aspects affecting to in-patients' emotion in elite private hospitals 

in Dhaka. Having this in mind, the study aimed to explore, how service employees' nonverbal cues influence patients' 

positive emotions and the patient-caregiver relationship. An instrument was framed by incorporating fourteen critical 

emotional dimensions of healthcare service quality. All dimensions in this study were measured using a 5-point Likert 

scale, where '5' indicates to strongly agree and '1' to strongly disagree. The researcher has selected 356 samples by the 

convenience sampling method and the factor analysis technique was utilized to identify the factors. The outcome of 

the analysis portrayed that, the 'Tone of Voice' and 'Gentle Touch' of the doctors and the nurses have emerged as two 

important factors in developing positive emotions in the minds of the in-patients.
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atients' satisfaction has been considered to be a 
significant factor in understanding consumer Pbehavior, post-purchase decision and attitudes 

towards the caregiver (Helena, 2010). Despite immense 
analysis, the dimensions of patient satisfaction are still some 
distance from being consensual. This lack of consensus also 
occurs at the same time as discussing the emotional nature of 
satisfaction. Edvardsson (2005) noted that, till today most of 
the studies have revealed patient satisfaction to be a 
cognitive process, whereas, Oliver (1977) and Parasuraman 
(1985) revealed that consumers evaluate their satisfaction of 
services based on the actual service outcome. Lately, the 
cognitive aspects of patients' satisfaction have been 
criticized by many researchers (Edvardsson, 2005; Dube´ et 
al., 2000; Liljander et al., 1997). These researchers revealed 
that, emotions also impact consumers' assessment of 
services (Erevelles, 1998; Wong, 2004). The researchers 
also revealed that, there are significant differences between 
the roles of cognitive functions and emotional functions in 
consumer satisfaction (Strauss, 2002; Yu et al., 2001). 
Earlier Price et al. (1995) depicted that, patients who have 
strong emotional responses take place in additional intimate 
proximal spaces. It is therefore evident that an assessment of 
services in healthcare settings will donate valuable insights 
into the function played by emotions in patients' satisfaction 
measure (Anna, 2008). Considering healthcare consumers' 
varied needs, many scholars (Cheng-Yu, 2017; Babin, 2013) 
found a considerable relationship between caregiver's 
nonverbal cues and the levels of patients' emotions relating 
service experiences (Bloemer et al., 1999; Price et al., 
1995). Having this in thoughts, nonverbal cues seem 
variables to be measured in in-patient emotional response 
and their satisfaction analysis. Therefore, the present 
analysis aimed to explore the impact of caregivers' 
nonverbal cues on in-patients' emotion and on the patient-
caregiver relationship as observed in four elite private 
hospitals of Dhaka. 

It is far essential for the managers of out-of-pocket private 
healthcare sector to provide quality services to their quality 
conscious patients (Biermann, 2006). Keeping this in mind, 
over the years many researchers have pointed out that a 
higher level of services can lead to high profits, high market 
share and reduce costs (Fullerton et al., 2014; Rundle-Thiele 
et al., 2010). Above studies also signified that, in order to 
retain and further amplify the market share in the present 
economic condition, it has turn out to be extremely 
important to deliver unique patient experience (Christo et 
al., 2014). Therefore, to create an unforgettable experience, 

caregivers must focus on patients' unique needs and engage 
with them with respect (Reichheld, 2008). 

Despite of its importance for a developing country, there are 
hardly any studies done regarding the development of private 
healthcare services in Bangladesh. The present study makes 
an effort to understand the issues related to the quality of 
caregiver's nonverbal cues in private healthcare services. 
Therefore, the aim of this study is to examine the emotional 
attachment factors that are influencing patients in assessing 
the service quality in the elite private hospitals in Dhaka. 
Through the factor analysis, present study revealed that, 
doctors' & nurses' understanding patients' 'specific needs', 
giving them 'personal attention', being 'respectful' and their 
'tone of voice' while communication were the most 
significant factors to be considered in rendering their 
positive emotions. The information gathered in this study is 
significant to the private healthcare providers to understand 
what patients' expectations are and it can help them to 
develop tactics for satisfying patients' unique needs to attract 
and to retain them. Moreover, this study intends to equip 
researchers, practitioners and policy makers with the 
information regarding the current known knowledge about 
patient's emotion, so that they can make use of this 
information in their practices and future studies. 

Literature Review 

Although previous studies have recognized the significance 
of establishing link between customer satisfaction and 
service encounters, few experiential studies have discovered 
the mechanism of the patient-caregiver emotional 
relationship development from a nonverbal cues perspective 
(Cheng-Yu et al., 2017). Nonverbal cues refer to 
communication sent through actions like eye contact, 
gestures, facial expressions etc, without using words (Babin, 
2013). Because Nonverbal aspects of communications 
symbolize human activity that link individuals together and 
create bonding, they are considered as critical elements of 
emotional relationship development (Duncan et al., 1998; 
Norfolk et al., 2007). They significantly impact the 
persuasiveness of the communication at some stage in social 
interactions, mainly in the health service context (Williams 
et al., 1985). Therefore, considering the influence of 
nonverbal cues on development and safeguarding patient-
caregiver relationship is essential. 

Isabella (2017) reported that, events that made patients feel 
safe, secure, comfortable, and cared for, all impact patients' 
emotion, that in turn, develop impressions about the hospital 
stay and about the hospital overall. The emotional 
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experiences of receiving in-patient care were intensified by 
patients' perceived relationships with caregiver, in which a 
single moment of significant interaction could impact the 
entire hospital experience for a patient and result in dignity 
and respect being promoted or diminished. There is 
extensive evidence that an event is more likely to be 
remembered when it arouses emotion and that while a 
positively experienced event is recalled as simply having 
occurred, the negatively experienced event is remembered 
with more accurate details (Kensinger, 2009). Isabella also 
noted that, access to physical comfort has been reported to 
be significant in helping patients to feel a sense of being in 
personal control and emotional comfort while in hospital 
(Lauck, 2009). 

Susan et al. (2017) depicted that, frustration is a negative 
emotional response that affects patient's gratitude, hope, 
happiness or enjoyment. Patients' voice during their 
interactions with the caregiver is a significant factor to be 
considered to assess their satisfaction. Susan further noted 
that, fear or emotive response during interactions can 
exacerbate the experiences especially in an acute episode of 
chronic diseases. Moreover, patients living with chronic 
diseases evoke a wide range of emotions. 

Cheng et al. (2017) confirmed that, patients' positive 
emotion is linked with caregivers' tone of voice, gentle 
touch, eye contact, and facial expression (midas touch). 
Cheng also noted that, caregiver's midas touch and patient's 
positive emotions are moderated by serviscape. Since 
services are delivered in the serviscape (Bitner, 1992), 
considering the role of serviscape in the improvement of 
positive emotion is vital (Gremler et al., 2000). Pleasant 
serviscape reinforces positive link between caregiver's 
delivery and patient's positive emotions. 

Graffigna et al. (2017) discovered that the roles of positive 
emotion like respect, friendliness, politeness, and other 
nonverbal cues have significant affect on patients' 
satisfaction. Graffigna also claimed that, patients' 
demographic traits and disease conditions are not the only 
extrinsic factors that influence their level of satisfaction. 
Graffigna further explored the role of patients' health 
engagement model in explaining patient satisfaction and 
proposed to consider care receiver's emotional explanation 
of their healthcare experience. Moreover, according to 
Graffigna, patient health engagement model can play a 
mediator between patient's positive emotions and their 
levels of satisfaction.  

Mohan et al. (2016) noted that, in countries with 
collectivistic culture, contrary emotions (happy and sad) or 
two similar emotions (positive-positive or negative-
negative) are experienced by a patient at the same time 
(Bagozzi, 1999; Scollon, et al. 2009). However, this mixture 
of experience is unlikely in individualistic cultures. Mohan 
also noted that, in Japan, emotion depends on others during a 
relationship (respect and shame), while in the United States 
patients frequently revel in disengaging emotions; emotions 
independent of others (pride and anger) (Kitayama, 2006; 
2000). Moreover, in individualistic cultures, emotions are 
remarked as character reviews and events. As a result, pride is 
taken into consideration as a constructive emotion. Whereas, 
in  collectivistic cultures emotions are viewed as social 
events and are recognized based on relationships to others 
(Kitayama, 2000; Altarriba et al., 2003). 

Carmen et al. (2016) depicted that, negative emotions like 
irritation, regret, anger, anxiety, frustration, fear etc resulting 
from services failures impact the behavior of service 
receivers. If the failures do occur, care receivers may try to 
reveal the cause(s) and experience negative emotions that 
impact their actions consistent with the sequence attribution-
affect-behavior (Oliver, 1996). Carmen also noted that, when 
critical events do take place, most Spanish-speaking nations 
react and demonstrate negative feelings during service 
encounters. Moreover, Carmen argued that the dimensions in 
the existing theories of negative feelings may not be 
legitimate across countries and cultures. 

Vidhya et al. (2015) argued that, emotional attachment 
variables influence perceived service quality and patient 
satisfaction. Vidhya noted that midas touch or nonverbal cues 
like tone of voice, gentle touch, eye contact, facial expression  
etc. all enhance patient's confidence level, trust, happiness, 
positive relationship and satisfaction. Vidhya also noted that 
sentiment has insignificant link with patient perceived 
service quality and their satisfaction. According to Vidhya, 
among the emotional attachment dimensions, trust and 
midas touch are the most influencing variables on patient 
perceived service quality and their satisfaction. Moreover, 
patients believe that caregiver's midas touch could improve 
the patient's health significantly and could give security and 
comfort in the relationship. 

Nicole et al. (2014) revealed that, positive feelings have a 
direct impact on patient's behavioral intention, but no direct 
impact on satisfaction. While, negative feelings have impact 
on contentment but no direct results on behavioral intention. 
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This finding confirms the results of Liljander et al., (1997).  
Liljander revealed that, negative sentiments have stronger 
negative impact on contentment than its counterpart. 
Positive thoughts directly motivate an individual to 
repurchases and positive word-of-mouth, whereas negative 
thoughts may direct to non-purchase and negative word-of-
mouth. Nicole also mentioned a sturdy direct impact of 
post-buy positive emotions to behavioral intention and no 
direct impact of negative emotions on behavioral intention.  

Methods
Study Settings, Design, and Participants 

This descriptive study was carried out on the in-patients of 
four elite private hospitals in Dhaka. The study was carried 
out on the patients who have had at least one overnight stay 
and had come for either major or minor surgery, between 
October 2017 and February 2018. The size of the sample 
was determined according to the proportional size principle 
of Sekaran U. (2000). Sekaran stated that, for the population 
size of 1,000,000 individuals, sample size of 384 could be 
representative. Since this research was based on an 
estimated population size of 550,000 individuals, a sample 
size of 356 would be safely generalized to the population. 
The study had selected those respondents who had 
successfully completed the self-administered structured 
questionnaire. The data were collected by five trained 
interviewers, who physically distributed the questionnaires 
to the eligible participants. Convenience samples of 450 
respondents have been approached and 356 questionnaires 
have been returned, signifying a useful response rate of 79 
percent. 

Instrument Development and Pilot-Testing 

To examine patients' emotion towards caregivers, a wide-
range of review of theoretical and empirical research had 
been carried out. The literature discovered key dimensions 
of patients' emotion as examined by the patients. An 
instrument was developed in English and included fourteen 
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critical emotional dimensions of healthcare service quality. 
All dimensions were measured through a 5-point Likert scale 
where '5' referred to strongly agree and '1' referred to strongly 
disagree. Inner consistency and reliability were tested using 
Cronbach's Alpha (Cronbach L. J., 1951) reliability estimate. 
According to the theory of Hair et al. (2010), if Cronbach's 
alpha figure goes above 0.70 then it is measured to be 
appropriate. Primarily a draft instrument was developed for 
the purpose of pilot-testing. Afterward required adjustments 
had been made prior to confirm the instrument. Moreover, 
the instrument included a section where respondents' 
demographic profile was recorded. 

Empirical Design

The study performed exploratory factor analysis using 
principal component method to discover essential 
dimensions and their stability as expressed in the factor 
loadings. Data were analyzed by employing descriptive 
statistics using IBM SPSS version 23. During analysis the 
adequacy of sample size was verified statistically through 
Kaiser, Meyer and Olkin test (KMO) and Bartlett's tests. The 
study reduced a set of observable variables in terms of a small 
number of latent variables. A tactic was used to investigate 
the links between calculable units like investigation objects 
or assessment scores. The fundamental purpose of the usage 
of this tactic is that, there may be some of unobservable 
underlying variables that describe the relationships between 
experimental variables, if the underlying variables are 
considered constant, the partial relationships between 
experimental variables turn into zero. Or the underlying 
variables find out the values of the observed variables. Each 
experimental variables (y) are articulated as a weighted 
combination of underlying variables (f's) such as:  yi = ai1f1 
+ ai2f2 + ai3f3 + …… + aikfk + ei , where yi is the ith 
observed variable on the factors and ei is the residual of yi on 
the dimensions.

Results 
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3.1 Table 01: Respondents' Profile

Items Freq. % Items Freq. % 

Gender  

Male 194 54.5    

Female 162 45.5    

Total 356 100 
 

   
      
Age of the Respondents Educational Qualification 

18–25 146 41.0 Bellow SSC/O-Level 4 1.1 

26–33 90 25.3 SSC/O-Level 16 4.5 

34 – 45 67 18.8 HSC/A-Level 64 18.0 

46-64 40 11.2 Bachelor/Equivalent 190 53.4 

65 & Above 13 3.7 Masters/ Equivalent 82 23.0 

Total 356 100 Total 356 100 
    

Average Monthly Income Profession 

Less than 50000 209 58.7 Private Service 82 23.0 

50001-75000 80 22.5 Public Service 32 9.0 

75001-100000 32 9.0 Businessman 60 16.9 

100001-150000 21 5.9 Student 139 39.0 

Above 150000 14 3.9 Retired/Unemployed 43 12.1 

Total 356 100 Total 356 100 

 
Table 01 demonstrates that, 54.5 percent of the respondents 
were male and 45.5 percent of the respondents were female. 
41 percent of respondents belong to 18-25 age category, 25.3 
percent 26-33 age group, 18.8 percent 34-45 age category, 
11.2 percent to 46-64 age group and only 3.7 percent of 
respondents belongs to 65 and above age category. The table 
also portrays that, 58.7 percent of respondents belongs to 
income category of less than Tk. 50000, while 22.5 percent 
belongs to Tk. 50001-75000 category, 9.0 percent have an 
income level between Tk. 75001-100000, 5.9 percent have 
an income between Tk. 100001-150000 and only 3.9 percent 
of respondents have an income of above Tk. 150000. Only 
1.1 percent of respondents belong to bellow SSC or O-Level 
category, 4.5 percent completed SSC or O-Level, 18.0 
percent completed HSC or equivalent, 53.4 percent 

Reliability Test:Table 02: Reliability Statistics

Cronbach's Alpha N of Items 
.876 14 

There is no missing data in Cronbach's Alpha test in the current 
study. Alpha at .876 is considered as good. If a particular item is 
deleted then it will affect the total reliability scale. Since no data is 
missing and the Alpha value is greater than 0.70 (Cronbach L.J., 
1951), the data is quiet reliable.

completed Bachelor or equivalent and 23.0 percent 
completed master's degree or equivalent. Finally, 23 percent 
of respondents belong to private service category, 9.0 percent 
belongs to public service, 16.9 percent businessman, 39.0 
percent student and 12.1 percent belongs to either retired or 
unemployed categories.
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Table 03: Item-Total Statistics

 
Scale Mean 

if Item 
Deleted 

Scale 
Variance if 

Item Deleted 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if Item 

Deleted 

I felt being respected due to doctors’ and nurses’ tone of 
voice during care delivery. 

47.95 50.434 .473 .871 

I felt special due to their gentle touch. 48.10 49.351 .538 .868 
I felt trustworthy due to their proper eye contact. 48.20 49.535 .482 .870 
I felt being respected due to their facial expression. 48.19 48.518 .535 .868 
I felt honored because they were respectful. 48.12 49.021 .473 .871 
I felt joy due to their friendliness. 48.16 47.297 .589 .865 
I felt delighted due to their politeness. 48.18 48.018 .536 .868 
I felt safe due to their caring nature. 48.12 47.668 .603 .865 
I felt grateful as they understood my feelings. 48.35 47.686 .569 .866 
I felt thankful as they understood my needs. 48.41 48.276 .505 .870 
I felt grateful due to their concern about problem. 48.29 47.436 .588 .865 
I felt obliged due to their interests in solving problem. 48.24 48.347 .550 .867 
I feel/felt special because I got personal attention. 48.42 47.715 .522 .869 
I felt safe as they ensured correct treatment(s). 48.22 47.401 .604 .864 

Table 03 indicates favorable internal consistency of the variables as described by Nunnally et al. (1994). In fact, the Cronbach's Alpha has gone over the 
proposition of Nunnally et al.'s 0.7 and Bagozzi et al.'s (1988) 0.6. As a result, for data analysis the scales are sufficiently reliable.

Table 04: KMO and Bartlett's Testa
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .902 
Bartlett's Test of Sphericity Approx. Chi-Square 1594.651 

df 91 
Sig. .000 

Table 04 portrays that the variables under the factors influenced the analysis. The analysis is done through KMO (1974) sampling principle 
(0.902) and statistically significant Bartlett sphericity theory. 

Table 05: Communalities  
Initial

 
Extraction

 

I felt being respected due to doctors’ & nurses’ ton e of voice 
 

1.000
 

.376
 

I felt special due to their gentle touch.
 

1.000
 

.503
 

I felt trustworthy due to their proper eye contact. 1.000  .399  

I felt being respected due to their facial expression. 1.000  .443  

I felt honored because they were respectful. 1.000  .519  
I felt joy due to their friendliness. 1.000  .512  
I felt delighted due to their friendliness. 1.000  .424  
I felt safe due to their caring nature. 1.000  .476  
I felt grateful because they understood my feelings. 1.000  .499  
I felt thankful because they understood my specific need (s). 1.000  .565  
I felt grateful due to their concern about my specific problem(s) .  1.000  .558  
I felt obliged due to their sincere interests in solving my problem(s).  1.000  .554  
I felt special because I got personal attention.

 
1.000

 
.374

 I felt safe as
 

they ensured correct treatment(s) to cure my disease(s).  1.000
 

.526
 Extraction Method: Principal Component Analysis.

 

A Quarterly Journal    

Table 05 displays that the first important independent variable is the fact that the doctors and the nurses understood patients' specific needs (.565), the second 
most important one is doctors and nurses showed concern about patients' specific problem(s) (.558), the third important variable is the fact that the doctors and 
the nurses showed sincere interests in solving patients' specific problem(s) (.554) and the fourth important independent variable is the fact that the doctors and 
the nurses ensured correct treatment(s) to cure patients' disease(s) (.526).

KMO and Bartlett's Test
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Table 06: Total Variance Explained
 

Component
 Initial Eigenvalues

 

Total
 

% of Variance
 

Cumulative %
 

Needs & Attention
 

5.392
 

38.517
 

38.517
 

Respectful & Tone of Voice  1.336 9.540  48.057  

Eye Contact .962 6.869  54.926  

Facial Expression .872 6.231  61.157  

Respectful .758 5.412  66.569  

Friendliness .680 4.858  71.427  

Caring .652 4.654  76.082  
Understood My Feelings .639 4.561  80.643  
Understood My Need(S) .527 3.767  84.410  

Understood My Problem(S) .517 3.692  88.102  
Concern .479 3.421  91.523  

Sincere Interests .419 2.993  94.515  
Personal Attention .396 2.829  97.344  
Correct Treatment .372 2.656  100.000  

 

Total Variance Explained

Table 06 illustrates the factors that can be removed from the analysis alongside their eigenvalues, the percentage of variance and the cumulative percentage of 
the factor. It is observed that the factor 'Needs & Attention' accounts for 38.517% and 'Respectful & Tone of Voice' 9.540% of the variance. Results clearly 
demonstrated that there are two factors that persuade the selection of a hospital; 'Needs & Attention' (5.392) and 'Respectful & Tone of Voice' (1.336). These 
two factors together demonstrate around 48% of the variance, representing a higher level of significance for these factors. Only the variables contained 
eigenvalues larger than 1 are regarded (Hair et al., 1998). 

Extraction Method: Principal Component Analysis.

The graph portrays the eigenvalues against all elements. It 
helps making decision of how many elements to keep. The 
graph also indicates a point where the curve begins to flatten. 

Figure 01: Scree Plot

In figure 01, the curve started flattening at the point of factor 
3 till factor 14. These 12 factors contain eigenvalues bellow 
1. Therefore, only 2 factors are retained.
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Rotated Component Matrix

Table 07: Rotated Component Matrixa

 

Component 
Specific Needs 

& Attention 
Respectful & 
Tone of Voice  

I feel/felt thankful because doctors’ & nurses’ understood my specific needs. .748  

I feel/felt obliged due to their sincere interests in solving my problem(s).  .727  

I feel/felt grateful due to their concern about my specific problem(s).  .712  

I feel/felt grateful because they understood my feelings.  .659  

I feel/felt safe as they ensured correct treatment(s) to cure my disease(s).  .657  

I feel/felt safe due to their caring nature. .558  

I feel/felt special because I got personal attention. .505  

I feel/felt honored because they were respectful.  .717 

I feel/felt special due to their gentle touch.  .682 

I feel/felt joy due to their friendliness.  .655 

I feel/felt being respected due to their facial expression.   .615 

I feel/felt trustworthy due to their proper eye contact.   .602 

I feel/felt delighted due to their politeness.  .587 

I feel/felt being respected due to their tone of voice during care delivery.   .576 

Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization.  
a. Rotation converged in 3 iterations.  

 
Table 07 portrays the results of Principal Component 
Analysis/PCA along with rotated factor loadings on the 
survey facts. PCA technique was applied for grouping 
variables containing factor loading greater than 0.5 under 
different factors. A factor loading indicates the association 
among variables with a particular factor, aiming to 
recognize the character of that specific factor (Debasish, 
2004). The table also portrayed the rotated factor loadings 
against 14 observed variables. Furthermore, the usage of 
varimax rotation determined two derived variables. 

Factor 1 identified as 'Specific Needs & Attention' and 
composed of seven variables, namely; the doctors' & nurses' 
understood my specific needs (.748), had sincere interests in 
solving my specific problem (.727), showed concern about 
my specific problem (.712), understood my feelings (.659), 
ensured correct treatment to cure my disease (.657), were 
caring in nature (.558) and gave personal attention (.505).

Factor 2 identified as 'Respectful & Tone of Voice' also 
consisted of 7 variables, namely;  doctors' & nurses' were 
respectful (.717), their gentle touch (.862), friendliness 
(.655), their facial expression (.615), their eye contact 

(.602), politeness (.587) and tone of voice during their 
healthcare delivery (.576).

Conclusion, Recommendations And Future Study 

The center of this quantitative research is to reveal the factors 
that influence patients' emotions towards the caregivers in 
the elite private hospitals in Dhaka. Here the factorial 
structure and internal reliability of patients' emotion survey 
scales were tested and the instrument was modified 
following pre-defined criteria for inclusion. The analysis was 
thus designed so as to keep only items and factors that met the 
criteria. As of the above factor analysis, it is apparent that, 
'Specific Needs and Attention' and 'Respectful and Tone of 
Voice' of doctors' and nurses' are the most significant factors 
to be considered in rendering patients' positive emotions. 
These two factors can be considered as a guideline by the 
decision makers in hospital management. Among the two 
significant factors, 'Specific Needs & Attention' (5.392) is 
the most important factor to be considered followed by 
'Respectful & Voice Tone' (1.336) in developing patients' 
emotions towards the elite private hospitals, indicated by 
their higher eigenvalues in comparison to other factors. 
Decision makers should give priority to these factors, which 
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have higher impacts on patients' emotion. Moreover, the 
findings may be used as indicators for consumer research 
and for the development of effective marketing strategies by 
both academics and practitioners respectively. 

In this research the sampling was done during patients' time 
of discharge from the hospital. Therefore, their assessment 
probably had been influenced by the level of improvement 
of their physical condition and thus, created a bias (Ehsan et 
al., 2015). Therefore, sampling may be performed 
approximately seven days later their discharge. As a result, 
more precise outcome may well be acquired, as 
recommended by Ehsan. Since the appraisal of the subject 
matter by the care receiver is subjective, close-ended 
questioner may not reveal all their evaluations. Therefore, 
mixed method tactic to obtain more precise judgments in 
future may be employed.

The study survey was restricted to four elite private 
hospitals with superior amenities, skilled personnel, and the 
respondents were randomly chosen from the high 
socioeconomic segment of the entire population of Dhaka. 
Consequently, the findings possibly won't be generalized to 
whole non-public healthcare sector (Asma et al., 2016). 
When collecting primary data, researchers targeted solely 
those samples, who were residing in cabins only. Since 
patients' assessments could fluctuate from cabins to wards, 
studies in future may include patients from wards as well. 
Moreover, another avenue for future studies lie in exploring 
the links between the tangible aspects of the hospital care 
and patients' emotional cues. 
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The objective of the present paper is to analyse the service quality in education sector in developing countries like 

India. In the recent decades the education field received an innumerous growth due to globalization and increased 

education standard of population. To analyse the importance of the service quality's dimensions the data 327 

respondents were analysed with the help of Structure Equation Modeling. The findings of the present paper shows that 

all dimensions of  SERVQUAL model (reliability, tangible, assurance, responsiveness and empathy) are affecting the 
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n last decade, service quality emerges as an attractive 
field for managers and academics because of its high Iinfluence on customer satisfaction, customer loyalty, 

cost reduction, business performance and profitability 
(Guru, 2003; Newman, 2001; Sureshchander et al., 2002). 
In the recent decades the education field received an 
innumerous growth due to globalization and increased 
education standard of population (Manaf and Ahmed, 
2013). Due to increase in the interest of population higher 
education Institutes are very much conscious about their 
image and quality of their services (Hasan et al., 2008). 
Therefore most of the past studies were evident of service 
quality and its antecedent that helps in enhancement of 
quality of service to its clients and allow Universities and 
Institutes to follow a market approach for their activity 
(Zarei et al., 2012). In Higher Education Industry (HEIs), 
the nature of the services is very much complex because of 
the length of the process and multiple factors are influencing 
the service quality (Sharabi, 2013). Therefore, improvement 
in quality of service is important for the Institute because the 
perception of quality contributes in the total educational 
experience of student (Bahadori et al., 2013). Nowadays in 
higher education industry (private and public enterprise) are 
facing competition. Due to increase in competition, most of 
the private Universities are facing the challenges like 
declining student enrolment, higher attrition rate of faculty 
members and poor strategic marketing planning between 
other Universities that offer the same courses (Blanco and 
Berger, 2014). However in attracting and retaining the 
students the factor like quality of education is having the 
high impact on significant investment made by their parents. 
In similar way higher education institutions and Universities 
are required to work more on service quality so that they can 
gain  some competitive advantage (Chuah and Ramalu, 
2011). Therefore, the Institutes and Universities are 
required to analyse their strategic policies by comparing the 
existing services, and adapt newer one to enhance 
customer's perception (Abili et al., 2012). It has twisted a 
huge competitive pressure on education managers of private 
Universities as private Universities are more flexible 
towards market approach and easy adopter of dynamic 
environment (Sultan and Ho, 2012; Harvey and Knight, 
1996). The service quality in higher educational industry is 
difficult to quantify however, service quality in Universities 
can be measured through student-faculty relationship, 
student feedback and improvement as a whole (Khodayari 
and Khodayari, 2011). It can also help in making more 
students-oriented benchmarks as well as standards for 
analyzing the service quality in education industry 
(Grapragasem et al., 2014). Therefore it is important to 

overall service quality of education sector and its measures 
in India. The objective of present study is also to analyse and 
understand the various service quality dimensions and verify 
the service quality model in Indian Higher Educational 
Universities. 

Literature review

Service quality is one of the interesting concepts among the 
researchers and they explained as well as conceptualized its 
dimensions. As per Juran  (1988), "Quality is one of the 
parameters that tell about the services that it has successfully 
functioned and the purpose of the user has been fulfilled 
(Yousapronpaiboon, 2014). However, the initial study on 
service quality was conducted by Gronroos (1984). As per 
his understanding, service quality is mixture of two factors: 
first one is functional quality and second one is technical 
quality. The first function, quality is basically related to 
evaluation of method used for delivering the desired service 
(Zeshan et al., 2010). Secondly, technical quality is related to 
customer's expectations towards service and makes their 
mind about the quality of a product (Legcevic, 2009). 
However, perceived service quality can measured through 
comparison of services expected and actual services 
received by the customers (Owlia and Aspinwall, 1996). In 
between service consumption if customer's service 
expectations are lower than the service offered or in the other 
words the service performance is more than anticipated, 
customer perceived the service quality in an affirmative 
manner (Lewis and Booms, 1983). However, if customer 
found its functionality is lower than the expectations, 
customer perceived the service quality is a negative way 
(Min et al., 2012). However Parasuraman et al. (1985), 
explained the service quality and also proposed that it is 
affected by the ten dimensions. Moreover, they were 
presented them in a model of service quality. These 
dimensions are accessibility, reliability, responsiveness, 
competence, courtesy, communication, credibility, security, 
understanding the customer, and tangibles. Moreover, as per 
them the service quality comes from the comparison of 
customer perceptions and the actual delivery of service.  In 
late researches Parasuraman et al. (1988) eliminated the five 
dimensions from original ten to explain the service quality. 
The rest of the final five dimensions are Tangibles, 
Reliability, Responsiveness, Assurance and Empathy.

Service quality in higher education

Many of the previous researches have taken service quality 
as crucial dimension in higher education. There are number 
of the dimensions that are affecting the quality of services in 
education industry. According to Stewart and Felicetti, 
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(1991) a large chunk of the customers are not satisfied with 
the Institute for what they perceived about service and 
insufficient service received. SERVQUAL model was 
highly used in observing the factors that affecting the 
service quality of the educational Institutes (Tomovick et al, 
1996). Most of the studies implemented twenty items from 
the original twenty two SERVQUAL items and analyze five 
dimensions of the SERVQUAL (reliability, tangible, 
assurance, responsiveness and empathy). It was found that 
most of the students think about tangible facilities and 
assurance are the important factors among the other 
dimensions in their assessment of educational service 
quality (Yusof et al., 2012). However, faculty who help them 
in adopting the new culture, new country to foreign students 

can positively affect students' perception and change their 
service quality (Shaari, 2014).  On the basis of above 
discussion five hypotheses have been formulated:

H1: Assurance is positively affecting the student's intentions 
towards service quality in higher education;

H2: Responsiveness is positively affecting the student's 
intentions towards service quality in higher education;

H3: Reliability is positively affecting the student's intentions 
towards service quality in higher education;

H4:  Empathy is positively affecting the student's intentions 
towards service quality in higher education;

H5:  Tangible is positively affecting the student's intentions 
towards service quality in higher education;

Figure 1: Conceptual Framework

The data for the present study were collected through 
structured questionnaire. The questionnaire was adopted 
from Cerri (2012). However some of the additional changes 
in the format of the questions have been done to get 
transformed it for the higher education industry. These 

Methodology

Questionnaire Development 

changes were suggested by academic experts and industrial 
experts in the pilot testing. A similar procedure was adopted 
by Razaei (2015) and Anic et al. (2012). A demographic 
section was added to the basic instrument and items were 
measured on a five point Likert type scale from 1 to 5, where 
(1) represents 'strongly disagree' and (5) represents 'strongly 
agree'. Table 1 highlighted the construct and measurement 
items.
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Table 1: The construct and measurement items
Construct   Measuring Items  

Tangibles  TAN1: The  faculty has  up  to  date  to recent researches and  with modern equipment.  

TAN2: The  physical  facilities for the faculty  are quite good.  

TAN3: The dressing sense of staff  is  good.  

TAN4: The Library  of the Institute has  the  latest  literature.  

Reliability   REL1:  The certain services promised  by  Institute,  it  provided  by  staff on time.  

REL2:   When  students  have problems, staff  is  courteous,  even  if  not able  to  help.  

REL3:  The subjects are  practiced  by  eminent professors.  

REL4:  The  administrative  staff  is very strict to  exams  schedules.  

REL5:  Faculty  and  staff  always try to keeps  exact  records of students.  

Responsiveness  RES1:  Students  are  well  informed  about their schedules  and changes  are well informed.  

RES2:  During the service hours  staff accommodate all  students  

RES3:  Faculty  and supporting staff  is  ready  to  help  you.  

RES4:  Staff  are  promptly  respond  to  student  enquiry   

Assurance   ASS1:  The  behavior  of  faculty  staff  instills  confidence  in  you.  

ASS2:  Faculty  staff is  trustful.  

ASS3:  Faculty  is  very responsive  in overall mannered.  

ASS4:  Faculty  is  responsible.  

Empathy   EMP1: Faculty  is provide  attention  to  each student  

EMP2: In office hours faculty  are convenient to  advise  students  

EMP3: The faculty and Staff  give  attention  individually to each student.  

EMP4: Faculty  has  always tried to follow best  interest  objective  policy.  

EMP5: Faculty  and staff  are aware  of  the  precise needs  of  customers.  

Service Quality  SQ1: Staff tried to provide  overall  service  

SQ2: faculty  are always tried to offer excellent overall system. 

SQ3: Service  standard  of current faculty  are extremely  high  

SQ4: Quality  of service of current faculty  are too  high  

Data collection and sample

Data were collected from Delhi and nearby regions. The 
data were collected through structural questionnaire with 
the help of personal approach which is one of the accepted 
techniques in data collection (Das, 2014). Before the final 
data collection, the pilot study was conducted by using 30 
management students so that colloquial or common 
wording can be minimized (Wang et al, 2012). 
Approximately 500 questionnaires were distributed among 
the students who agreed to fill in fort of researcher with the 
help convenience sampling approach. After screening, 327 
accurately filled questionnaires were used. 

The demographics information is as follow: from 327 
accurately filled questionnaires, 182 males (54%) and 145 
(46%) were females. There is a high concentration of 
respondents from the age group of 20–28. However mostly 
202 (61%) were postgraduate students then followed by 
graduate students 125 (39%). Out of the valid responses 136 
(41%) mentioned family monthly income between 30,001 to 
40,000 and 'above 40,000' by 108 (33%) followed by 
20,001–30,000 (26%). 

Statistical Analysis:

SPSS and AMOS were used to analyse theoretical 
framework. Two stage procedure of Structural Equation 
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Modeling (SEM) has been used (Anderson and Gerbing, 
1988). In the primary step, reliability and validity of the 
measurement model was analysed with the help of 
confirmatory factor analysis (CFA). Moreover in the second 
stage structural model was analysed to assess overall model 
fit. The hypotheses were estimated through standardized 
regression coefficients (β), t-values and p-values.

Measurement Model

The measurement model is important regarding reliability 
and validity of constructs or factors. The Cronbach's α value 
of variables ranges from 0.87 to 0.72 that exceeds the 
threshold of 0.7 to measure internal consistency (Hair et al., 
1998). Moreover convergent validity was measured through 
composite reliability, factor loadings and average variance 
extracted (AVE) (Hair et al., 2006). The values of composite 
reliability cross the minimum standard of 0.60 (Bagozzi and 
Yi, 1988). Values of factor loading lie in the range 0.70 to 90. 
AVE in the range of 0.593 to 0.682. In the last, discriminant 

validity was measured by using square multiple correlations 
(SMC). The correlation between the each construct was less 
than square root of AVE (Compeau et al., 1999) above 
recommended criteria of 0.3 (Bagozzi and Yi, 1988). CFA 
indicates a good model fit (χ2= 144.887, χ2/df = 1.701, 
Goodness of Fit index (GFI) = 0.903, Comparative Fit Index 
(CFI) = 0.931, Incremental Fit Index (IFI) = 0.930, Normed 
fit index (NFI) = 0.927,Tucker-Lewis Index (TLI) = 0.917, 
and Root Mean Square Error of Approximation (RMSEA) = 
0.057). However to ensure the adequate discriminant validity 
the square root of AVE of each construct was larger than the 
correlation between the constructs (Chin et al., 1997). So, on 
the basis of above discussion it can be precised that the 
theoretical model represents an adequate validity 
(convergent and discriminant) and reliability. Table 2 is 
highlighted the measurement model. The values of 
discriminant validity are highlights in Table 3.

Constructs items Factor loading CR SMC Cronbach α AVE  
TAN1 
TAN2 
TAN3 
TAN4 

0.90 
0.85 
0.81 
0.72 

.893 

0.810 
0.722 
0.656 
0.518 

0.87 0.677 

RES1 
RES2 
RES3 
RES4 

0.87 
0.81 
0.81 
0.75 

.885 

0.757 
0.656 
0.656 
0.563 

0.81 0.658 

ASS1 
ASS2 
ASS3 
ASS4 

0.84 
0.81 
0.72 
0.70 

.853 

0.706 
0.656 
0.518 
0.490 

0.72 0.593 

SQ1 
SQ2 
SQ3 
SQ4 

0.87 
0.82 
0.79 
0.70 

.874 

0.757 
0.672 
0.624 
0.490 

0.74 0.636 

EMP1 
EMP2 
EMP3 
EMP4 
EMP5 

0.87 
0.81 
0.83 
0.81 
0.75 

.908 

0.757 
0.656 
0.689 
0.656 
0.563 

0.87 0.646 

REL1 
REL2 
REL3 
REL4 
REL5 

0.89 
0.79 
0.73 
0.88 
0.83 

9.14 

0.792 
0.624 
0.532 
0.774 
0.689 

0.81 0.682 

 

Table 2: Measurement model

Notes: SMC: Squared Multiple Correlation (correlation between the constructs), CR: Composite Reliability,
AVE: Average Variance Extracted, and AVE = ΣSMC/ (ΣSMC+ Standard Measurement Error)
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 Assurance Responsiveness Reliability Empathy  Tangibles  Service Quality  

Assurance 0.593      

Responsiveness    0.207** 0.658     

Reliability 0.083  0.095* 0.682    

Empathy   0.097* 0.051 0.002 0.646    

Tangibles 0.032     0.013**   0.014* 0.042  0.677   
Service Quality 0.012 0.018 0.104 0.101  0.014  0.636  

 
Note: The bold values represent the square root of AVE. SD=standard deviation. 
** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).

Analysis of Structural Model and Hypothesis Testing: 

GFI, TLI, NFI, CFI, IFI and RMSEA were used to analyse 
the fit statistics of the conceptual model. After the analysis 
measurements (χ2= 144.887, χ2/df = 1.701, GFI=0.912, 
NFI=0.955, TLI=0.965, CFI=0.970, IFI=0.971) shows that 
proposed model is having well fit data. The value of 
RMSEA appears as 0.055 that crosses the minimum cut-off 
level of 0.08 (Browne and Cudeck, 1993). The goodness of 
fit indices of structural model is highlighted in the table 4. 
The hypothesis was used to test through standardized 
regression coefficients (β values) and p-values. The findings 
of the current study showed that service quality of higher 
education Institute is significantly influencing by the all five 
factors. On the analysis, it was found that the impact of level 
of assurance dimension is highest among the dimensions in 
influencing the perception of students towards service 

Table 4: Fit Indices and norm

quality in higher education (β= 0.369, p=0.01, t=5.495) 
which supported the hypothesis H1. Further, responsiveness 
is also emerges as an important dimension which can change 
the perception of customers towards service quality in higher 
education (β= 0.467, p=0.01, t=6.483) and supported 
hypothesis H2. Reliability is also significant affecting 
customer's perception of service quality in higher education 
(β= 0.547, p=0.01, t=8.585) and supported the hypothesis 
H3. Empathy is having a positive impact on customer's 
perception of service quality in higher education (β= 0.257, 
p=0.01, t=4.585) and supported the hypothesis H4. In the last 
tangible is a significant driver of perception of service quality 
especially in the sector higher education (β= 0.379, p=0.01, 
t=5.883) and supported the hypothesis H5. On the other hand 
explanatory power (Adjusted R2= 0.577, i.e. 57.7%) of 
proposed model was found good.                              

Fit Indices                                              Obtained Value  Norm  

χ
2 161.574 NAa  

χ
2/df
 

1.947 >1 and <3a  
GFI 0.954 >0.90a  
TLI 0.974 >0.90a  
CFI 0.980 >0.90a

 
IFI 0.982 >0.90a

 
RMSEA 0.067 < 0.08a

 

Discussion & Conclusion:

The objective of the present study was to understand the 
impact of the five dimension service quality model 
proposed by Parasuraman et al. (1991) on higher education 
industry. The result confirmed that all the dimensions of 
services quality as tangibles, reliability, responsiveness, 

assurance and empathy having significant impact on in 
higher education. The findings of the current study are also 
correlated with the past studies on service quality (Legcevic, 
2009, Khodayari and Khodayari, 2011). However in the 
Asian context the similar findings were mentioned by 
Zeshan et al., (2010) who has conducted a research to analyse 
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the service quality in the eight business schools of Pakistan. 
In addition, on the basis of results, the following points can 
be concluded. Firstly, Indian students are very much 
concern about the reliability. They are always looking for 
University that is supported and accredited by national and 
international agencies. So it is the moral responsibility of 
University and Institutes that they should communicate 
correct and accurate information. They need to work on 
clear communication with students when its services 
performed. There reforms can change the reliability in 
improvement of overall services and perception of students. 

Secondly, responsiveness dimension emerges as the 
important parameters for services measurement in 
Universities. Therefore, higher education Institutes need to 
provide services and quick remedies for student inquiries 
(Legcevic, 2009).

Thirdly, Universities can work on improving tangibility that 
means it should to enhance the physical facilities, research 
facility and modify the equipment. Moreover the 
administration should follow transparent system. 

Fourth, about assurance; the supporting staffs and teaching 
staffs of the Universities should improve the perceived 
quality about the University to students. It can say that staff 
and faculty members should be courteous and friendly to the 
students. 

Finally, the empathy can be enhanced by understanding 
students and parents, specific needs and support in their best 
interests inside and outside the class.

Managerial Implications

Apart from the findings of the present study there are 
interesting there  and important managerial implications. 
Present study added more knowledge about the service 
quality model and its applicability in service sectors that 
include higher education. Moreover, few studies were 
conducted to measure service quality in higher education in 
developing countries like India. So it is another important 
contribution of this study. If the education managers of the 
educational Institute want to  improve the service quality of 
their Institutes,  they have to measure. However with the 
help of the present study, managers may achieve several 
benefits by identifying those aspects of service so that they 
can improve by taking effective steps. They can also 
recognize the areas which are over performing. To better 
understand students’ expectations on Service Quality 
Universities and Institutes should focus on what students 
want. Universities can use benchmarking their service 

quality levels with other Universities services quality level's 
or competitor's levels. 

Limitation and directions of future studies

This study has limited numbers of approved dimensions of 
SERVQUAL. Firstly, the present study has mainly focused 
on private Universities and private higher educational 
Institutes available at Delhi and NCR, while Government 
Universities and institutions are in good number in these 
areas. Future studies can consider these public Universities 
and institutions for analyses of service quality in other parts 
of India. The second limitation is related to the sample size 
that was drawn from four Universities and five educational 
Institutes from New Delhi and nearby area. Therefore a more 
concentrated sample would have increased the validity of the 
future studies. 
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