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Chairman’s Overview
In today's highly competitive business environments, organizations tend to become more sensitive and
responsive to the changing needs of customers. Inculcating and continually strengthening 'customer focus' is
essential for achieving and sustaining competitive advantages for the organizations. Traditionally, customers
have expected basics like quality service and fair pricing - but in this dynamic environment, they have much
higher expectations, such as proactive service, personalized interactions, and connected experiences across
various channels. Customers are crucial to any business. Hence, developing a strong relationship with
customers is vital in achieving the goals of both the customers and the organization.
With ever-escalating customer expectations, an organization has to ensure superior customer experience
besides offering additional values, to make an everlasting impression in the minds of customers. Our lead
article in this issue is a study based on the various aspects of 'Customer Focused Strategy.'
Countries around the globe have encountered constant demographic composition shifts; posting challenges
and opportunities for governments and communities. A country can be benefited from this transformation
through 'window of opportunity' of demographic dividend. We have a study report, as our second lead, which
investigates the population trend based on the demographic transition in Malaysia.
The third article in this issue presents a multivariate predictive behaviour model of export diversification
across all the BRICS countries. It examines whether indicators of GDP growth and diversification are
interdependent.
We also feature a number of research articles in this issue on a wide range of topics such as Asset Price
Interrelationship: A Study of Real Estate, Gold and Stocks, Internal Controls Compliance: Manufacturing
Companies in Nigeria, Sectorial Correlations and inter-linkages: NSE, Volatility Spillover: Equity Markets to
Commodity Markets, Modelling and Forecasting: Ncdex Agridex, Operating Efficiency and Investment
Efficiency: General Insurance, and the like.
I am confident that this issue will be truly informative and educative to our readers.

Dr. G. P. C. NAYAR
Chairman, SCMS Group of Educational Institutions.
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Editorial
The Bright Side of Pandemic
The pandemic has brought chaos to nations across the globe. Fears and
anxiety intensify as COVID-19 is also affecting livelihoods, businesses and
the economy. A 'new normal' might be here to stay until a viable vaccine is
found.
However, there is a bright side also to the pandemic. Carbon emissions are
down globally, and our planet gets a chance to rejuvenate. China recorded
an 85 per cent increase in days with good air quality in 337 cities between
January and March. There were unprecedented levels of innovation during COVID-19. Due
to the lockdown, so many businesses reinvent themselves. Another positive outcome is the
massive transformation in education. Online education has changed our way of learning.
COVID-19 has accelerated the adoption of digital culture worldwide. Demand for online
services has soared. Farmers and fishermen have even started selling their products online.
Home is the new workstation for many.
Industry experts anticipate that in a post-Covid-19 world, India could play a vital role in
geopolitics. They expect India will be a global manufacturing hub in the post-COVID era. All
G7 countries, including Canada, France, Germany, Italy, Japan, the United Kingdom and the
United States have strong business tie-ups with India. India is their trading partner and is a
great potential market to G7 countries.
The World Economic Forum recently released a report: 'Challenges and Opportunities in the
Post-COVID-19 World' which draws on the insights of thought leaders, scientists and
researchers to outline emerging opportunities to build a more prosperous, equitable and
sustainable world. Some of the opportunities in a post-pandemic world that were discussed
include the wide usage of technology and also universal healthcare.
We have to change ourselves to continue with the positive environmental impact, peace,
connectedness, innovation, corporate responsibility, reimagined education and gratitude.
Dr. Radha Thevannoor

Editorial Committee:
Asst. Editors :
Co-ordinating Editor:

James Paul

Dr. Mohan B.
Sudheer Sudhakaran

A Quarterly Journal

Prof. K. J. Paulose
Dr. Praveena K.
Praveen Madhavan
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Building a Customer Focused Strategy:
Conceptual Frameworks and
Research Propositions

Dr. Pankaj M Madhani
Associate Dean
ICFAI Business School (IBS)
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In today's highly competitive business environments, organizations tend to become more sensitive and responsive to
the changing needs of customers. Inculcating and continually strengthening 'customer focus' is essential for achieving
and sustaining competitive advantages for the organizations. The seven Cs framework and research propositions
developed in this research is an actionable model for building a customer focused strategy in organizations. With this
framework significant steps can be taken to strengthen an organization's customer focus. A strong customer focused
strategy exhibits high ratings on all seven Cs: CEO leadership, collaborative approach, compensation system,
customer insight, criteria for decisions, competitor awareness and a deep organizational commitment and
contribution of all functions to creation of superior customer value, profitably. Research discusses customer focused
strategy at Zappos and also provides numerical illustrations to calculate increase in firm valuation for a customer
focused organization.
Keywords: Customer Focus, CEO Leadership, Collaborative Approach, Compensation System, Customer Insight
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“There is only one boss, the customer. And he can fire everybody in
the company from the chairman on down, simply by spending his
money somewhere else.”
– Sam Walton, Walmart Founder

T

raditionally, customers have expected basics like
quality service and fair pricing - but in this dynamic
environment they have much higher expectations,
such as proactive service, personalized interactions, and
connected experiences across various channels. In today's
highly competitive business environments, organizations
tend to become more sensitive and responsive to the
changing needs of customers. Customers are crucial to any
business, as without customers, there are no sales; without
sales, there is neither revenue nor profit. Hence, developing a
strong relationship with customers is vital in achieving the
goals of both the customers and the organization. With everescalating customer expectations, an organization has to
ensure superior customer experience besides offering
additional values, to make an ever lasting impression in the
minds of customers. Instead of a goal of maximizing
performance measured in terms of financial metrics, the goal
of an organization should be to add value to, and delight the
customer, as financial success follows from persistent
efforts to provide a unique value to customers (Denning,
2016). Hence, corporate should not only make efforts to
maximize the stock price for the shareholders, but should
also focus on maximizing value for the customer.
To be successfully focused on customers, organizations
need to deploy 'customer focused strategy' to ensure a high
level of consensus and cohesiveness around the belief that its
existence relies on being responsive to the needs of its
customers. For true success, the organization has to ensure
superior customer experiences which add continuous value
for customers. Customer focus is described as: “… the set of
beliefs that put the customers' interest first, while not
excluding those of all other stakeholders such as owners,
managers, and employees, in order to develop a long-term
profitable enterprise” (Deshpande et al.,1993). Customerfocus is also defined as organizations' concerns with their
customers' needs, wants, and expectations (past, present,
and future); and their strong commitment to understand and
satisfy them in a proactive manner for long-term growth
(Bartley et al., 2007). The ultimate objective of customer
focus is fulfilling customer expectation (Tajeddini et al.,
2013). Organizations can truly embrace customer focus only
if they entrench it as a culture throughout their organization
(Kennedy et al., 2002). An effective customer-focused

culture in organizations facilitates successful product and
service delivery and builds enduring relationships and loyal
customers base (Martin, 1992; Macaulay and Clark, 1998).
Sun and Kim (2013) reported that customer focus can
significantly influence the firms' financial performance.
Customer focus has a positive impact on new product
performance and the firms' performance (Nickell et al.,
2013). The practice of customer focus has been identified as
pivotal for any organization seeking to reach a level of
sustainable performance (Mokhtar, 2013). Sustainable
performance refers to an expectation that an organization is
able to react rapidly and efficiently when faced with
emerging customer-related issues. This is an important
factor, given the dynamic nature of customer expectations
(Mukerjee, 2013). Hence, there is lot of attention on
customer focused strategy. Without customer focused
strategy, organizations should not expect survival, let alone
success, in the long-term. Despite the acknowledged
importance of 'customer-focus', little attention has been paid
to the analysis of a customer focused strategy by both
academics and practitioners. Organizations need a customer
focused strategy to design a systematic process and build
resources and capabilities to activate deep customer focus
that shapes priorities, behavior and systems. This research
works in this direction to underscore significance of
customer focused strategy in organizations; provides
supporting frameworks to emphasize its various attributes
and develops various propositions for successful
deployment of customer focused strategy.
Literature Review
Today, business organizations are struggling to survive in a
highly uncertain business world. They are looking for ways
to be more creative, innovative and competitive. There are
different factors that affect the performance of the firms. One
of the factors that have been suggested to influence firms'
performance is the 'customer focus'. Slogans such as “The
customer comes first” or “The customer is king” are quite
common in business world. These slogans are used to
emphasize the role of the customer to the stakeholders such
as owners and employees of a service firm (Olsen et al.,
2014). In today's competitive business environment,
customer satisfaction is an increasingly important
component of an effective organization (Berry and
Parasuraman, 1992) and has been recognized as an
important part of corporate strategy (Fornell et al., 2006).
Customer satisfaction has been a key driver of firms' longterm profitability and market value (Gruca and Rego, 2005).
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Staying close to one's customer can result in timely market
information, joint product development activities, and
intense brand loyalties, leading to better financial
performance (Peters and Waterman, 1982). The importance
of customer loyalty as a means to achieve long-term
competitive advantages in the context of competitive global
markets has been emphasized by Aksoy (2013). There is
strong relationship between customer-focus and overall
profitability (Appiah-Adu and Singh, 1998; Agarwal et al.,
2003). The extent to which the business firm is able to satisfy
its customers is an indication of its general health and its
prospects for the future; it has a direct long-term impact on
the future performance of the firm. The purpose of the firm is
to create and serve customers and creating a satisfied
customer is the only justifiable definition of business
purpose (Drucker, 1954). A research study found that
customer satisfaction makes it costly for a competitor to take
away another firm's customers due to increased loyalty,
reduced price elasticity, insulation of current customers
from competitive efforts, lower costs of future transactions,
reduced failure costs, lower costs of attracting new
customers, and enhanced reputation for the firm
(Fornell,1992).
Levitt (1960) also contended that business definition should
be based on customer needs instead of specific offerings
employed to meet those needs. With ever-escalating
customer expectations, companies have to offer additional
values to make an ever lasting impression in the minds of
customers (Gurney, 1999), and thus the delivery of
satisfaction as the confirmation of expectations is
considered as a minimum threshold whereby greater
emphasis has shifted to delight in an attempt to exceed
expectations (Yeung et al., 2002). Customer delight
provides a distinct advantage to the company that does it first
and does it well (Chandler, 1989) and thus creates a desire
for further pleasant performances in the future (Oliver et al.,
1997). As such delighted customers buy more, complain
less, spread positive word-of-mouth (Gurney, 1999), and
ensure a loyal customer base who repeat purchases (Rust
and Oliver, 2000). Firms can create a culture of delighting
customers by hiring the right employees who can be trusted
to act independently and ethically without direct
management involvement. Along with training, employees
are also empowered with the freedom to make decisions and
act independently to delight a customer (Barnes et al.,
2013).

In order for a company to achieve continuous above average
performance, it must create a sustainable superior value for
its customers (Porter, 1985). Loyal customers are
sustainable revenue contributors (Berezan et al., 2013). Lee
et al.,(2001) define loyalty both as an attitude(brand
preferences, commitment, intention-to-buy) and a behavior
(hard-core loyalty, repeat purchase probability) that
continue in an exchange relationship based on past
experiences (Fay, 1998; Guseman, 1981; Kendrick, 1998)
and future expectations (Lee and Cunningham, 2001).
Customer loyalty is also very sensitive to perceived
switching costs (de Matos et al., 2013). Loyalty affects
customers' behavioral outcomes, such as repurchase
intentions, increased share of wallet, word of mouth and
lowered acquisition costs; ultimately, the loyalty of the
customer should lead to the profitability of the company
(Gandomi and Zolfaghari, 2013).
In highly competitive business environments, firms tend to
become more sensitive and responsive to the changing needs
of customers (Lusch and Laczniack, 1987). Today
customers are better organized, are well informed, and are
on the whole, more demanding (Ruekert, 1992). Owing to
this transformation, many firms have instituted deliberate
efforts to cultivate and uphold a customer orientation within
the organization (Appiah-Adu and Singh, 1998). The
benefits of customer focused practices have been confirmed
in various types of firms, such as retail (Chotekorakul and
Nelson, 2013), services (Alam, 2013; Dadfar et al., 2013),
hospitality and tourism (Sun and Kim, 2013).
A customer's trust consists of trust in the sales process and
trust in the organization, which in turn influences their
loyalty. Since customer loyalty is considered to be the
complement of trust (Josep and Velilla, 2003) the degree of
customer loyalty is an important consideration for
organizations. Customer loyalty has been recognized as an
important source of sustained competitive edge in terms of
customer retention, repurchase, and long-term customer
relationships (Rust et al., 2000).Customer loyalty and
repurchase decisions are highly regarded by the
organization as they determine organization's profitability
and growth (Palmatier et al.,2006). Organizations can
achieve customer loyalty by increasing the degree of
customer satisfaction (Fawzi and Bright, 2013).
In today's competitive business environment, customer
satisfaction is an increasingly important component of an
effective organization (Fornell et al., 2006) and hence every
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organization aims to become “customer focused”.
Achieving customer focus is difficult and often
unsuccessful. In a Temkin report, “The State of Customer
Experience Management,” only 16% of firms with $500
million or more in revenue classified their culture as
customer-centric (Temkin, 2015).
Through superior customer value and resulting increased
sales volume, a customer-focused organization can reap
benefits from economies of scale, economies of scope,
business volume, and the further scope for expansion.
Efficiencies involved in attracting and retaining customers
positively affect marketing costs and increased sales output
viz-a-viz firm's other operating costs (Narver et al., 1999).
Furthermore, loyal customers speak highly about the
company and its product/services, are less sensitive to price,
provide “word-of-mouth” and act as referrals to promote the
products/services of the company (Morgan and Hunt, 1994).
Customer-focused businesses attach due significance to the
long-term profits generated through sustainable customer
loyalty, because on average a business loses approximately
20 percent of its customers every year (Kotler, 2003) and
may minimizes customer defections by handling
interactions with its target market most skillfully, efficiently
and effectively. Furthermore, through “word of mouth”
these loyal customers attract other prospective customers as
well (Reichheld, 1993).
Customer focused strategy encourage customer engagement
behaviors that can make the customer experience unique and
valuable. To deliver superior customer value company-wide,
a customer focused culture needs to be established within
the company, which is reflected in customer oriented
employees, a developed infrastructure and a leadership
committed to support a service culture. Therefore, it would
be a high priority for organizations to focus on how to build
customer-focused strategy and sustain it. Organizations that
have been successful at being “customer focused” have built
customer focused strategy and institutionalized practices
that foster such approach. This research explores various
dimensions of a customer focused strategy and presents
various frameworks for implementing such initiatives.
Need for Customer Focused Strategy
There are many sought-after features of external
environment (i.e. market factors such as high barriers to
entry, non-substitutable products, a large market share, low
bargaining power of buyers and suppliers or rivalry among
competitors) that obviously should enhance top and bottom
line performance of an organization in terms of sustained

profitability and above-normal financial returns. Still, there
are many organizations exhibiting financial success even in
absence of such desirable market factors.
Various research findings and surveys have emphasized
customer focus as a key business priority. Customer focused
strategy has positive impact on customer experiences and
customer experiences have a significant impact on future
spending in both transactional as well as relationshiporiented businesses. In transactional businesses, customers
who had the best customer experience scores spent 2.4 times
more per year than those who had the worst customer
experience scores. Customers with an experience score of 9
(on a scale of 1 to 10) spent 90% more than customers who
had poor experience scores. However, customers with an
experience score of 10 spent 140% more than customers who
had a poor experience (Kriss, 2014).
In one study, companies attaining top customer loyalty
ratings had a three-year annual operating income growth rate
that was 682 percent higher than companies scoring low in
customer loyalty (Loyalty Report: Online Retail, Walker
Information Inc.). Businesses ranked high on service by
customers have experienced profitability 12 times that of
low-rated counterparts (PIMS (Profit Impact of Market
Strategy) database, The Strategic Planning Institute). A
typical $1 billion business could add $40 million in profit by
increasing its customer-facing capabilities by 10 percent
(Dull et al., 2003).
According to Forrester data, 72% of the organizations name
improving customer experiences as their top priority
(www.forrester.com). According to Forrester's report, as the
Customer Experience (CX) bar continues to rise, so does
revenue growth (Manning, 2015). According to a survey,
only 42% of companies agree that they can do what is right
for customers despite the pressure to meet their short-term
financial forecasts (SAS Institute Inc. and Peppers & Rogers
Group, 2009). These companies have also been using
customer metrics to evaluate organizational performance.
According to a research 85% of companies state that
customer experience plays a critical or very important role in
their competitiveness (Temkin, 2007). With 89% of
companies competing primarily on the basis of customer
experience, customer focus has never been more important
(Gartner, 2014). But there remains a huge gap in how many
companies think they're customer-focused compared to how
many customers agree. In fact, while 80% of companies
believe they deliver “super experiences,” only 8% of
customers hold that same opinion (www.bain.com).
Therefore, it would be a high priority for organizations to
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focus on how to build a customer focused strategy and
sustain it.
The success of customer focused strategy depends on the
degree to which an entire organization focuses its attention
on:
1. Understanding its customers and markets;
2.
3.

Building the necessary skills, resources and
infrastructures to create value for customers;
Promoting and nurturing the belief among all level
of employees that the ultimate purpose of the
business is to create superior customer value,
profitably.

Organizations can truly deploy customer focused strategy
only if they entrench it as a culture throughout their
organization (Kennedy et al., 2002). Organizational culture
determines the norms in the organizations that dictate how
the members should think and behave. Customer-focused
culture helps an organization in enhancing overall
performance and building competitive advantages.
According to a Temkin report, “The State of Customer
Experience Management,” only 16% of firms with $500
million or more as revenue classified their culture as
customer-centric. The survey was based on 199
organizations (100 companies with above average customer
experience (CX) maturity, and 99 companies with below
average CX maturity) with $500 million or more as annual
revenues. To generate the Experience Ratings, Temkin had
asked 10,000 U.S. consumers to rate their recent
interactions with 293 companies across 20 industries and
then had evaluated their experiences across three
dimensions: success, effort, and emotion. 31% of those
organizations that categorize themselves as “customercentric” performed as CX leaders, and only 1% performed
as CX laggards. Looking more closely at some of these
companies (viz. USAA, Zappos, Yum! Brands) it's easy to
see that they built a true customer focused strategy as they
have gained market share, top-line growth and increased
customer loyalty even through the worst of times (Temkin,
2015).
In April, 2019, salesforce research (www.salesforce.com)
surveyed over 8000 consumers and business buyers globally
including Australia/New Zealand, Canada, France,
Germany, Hong Kong, India, Italy, Japan, Singapore, Spain,
Switzerland, Thailand, the United Kingdom/Ireland, and
the United States. Major survey findings are listed below:

1.

84% of customers say the experience a company
provides is as important as its products and
services.

2.

73% of customers expect companies to understand
their needs and expectations. However, in reality,
51% of customers say companies generally
understand their needs and expectations

3.

72% of customers expect all company
representatives to have the same information about
them. However, in reality, 66% of customers say
they often have to repeat or re-explain information
to different representatives.

4.

78% of customers expect consistent interactions
across departments. However, in reality, 59% of
customers say it generally feels like they're
communicating with separate departments, not one
company.

5.

67% of customers say that the way a company uses
technology (such as artificial intelligence (AI) and
voice search) is indicative of how it operates
overall. 75% of customers expect companies to use
new technologies to create better customer
experiences.

6.

80% of customers are more loyal to companies
with good ethics. While 68% of customers won't
buy from companies with poor ethics.

Customer Focused Strategy: Building Seven Cs Framework
Organizations have long strived to figure out how to achieve
a sustainable competitive advantage in dynamic business
environment. A high degree of market orientation in an
organization leads to improvements in customer
satisfaction, sales, market share, profitability and return on
assets, compared with other organizations that are not as
highly market oriented (Slater and Narver, 1994). Hence,
customer focused organization takes great efforts in
preparing for its customers by developing suitable market
capability such as understanding of customer insights and
competitor awareness. Through organizational capability,
top management (i.e. CEO leadership) strengthens the
customer focused culture by implementing customer centric
approach at all levels. Organizational capability also
includes collaborative approach, customer value creation,
implementing policies when reviewing and making criteria
for customer focused decisions and formulating customer
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centric compensation and reward system. The framework as
displayed in Figure 1, depicts the importance of customer
focused strategy. It explains how deployment of customer
strategy leads to superior customer value creation and
generates competitive advantages. These competitive
advantages are derived from high degree of organizational
capability as well as market capability of the organization.

(Source: Framework Developed by Author)

Figure 1: Customer Focused Strategy: Major Drivers
Customer Focused Strategy: Major Building Blocks
Customer focused strategy helps organization in enhancing
overall performance and building competitive advantages.
Customer focused strategy requires market capability
(External focus i.e. customer insight and competitor
awareness) and organizational capability (Internal focus i.e.
CEO leadership, customer value creation, collaborative
approach, criteria for decision making and compensation
and reward system), aimed at maintaining a high level of
organization performance, by effectively and efficiently
executing actions required to provide superior customer
value. In short, customer focused strategy requires seven
building blocks such as CEO leadership, collaborative
approach, compensation and reward system, customer
insight, criteria for decision making, competitor awareness,
and customer value creation. Here, customer focused
strategy is the dependent variable while all seven Cs are the
independent variables. All these building blocks of customer
focused strategy are explained below:
1) CEO Leadership.
A key role of the CEO or top management (i.e. C-suite
executives) is to create the culture and environment of the
organization. It is important for top management to

implement programs which encourage departments to
achieve goals collectively, to foster mutual understanding, to
work informally together, and to share the same vision,
ideas, and resources (Kahn, 1996). For example, Schein
(1985) emphasizes that “…the only thing of real importance
that leaders do is to create and manage culture”. Instilling a
culture at General Electric, for example, was given a high
priority by its former CEO, Jack Welch. Culture is invariably
set at the top and transmitted down the ranks and reflects the
values, beliefs, and actions of their senior leaders. An
organization's vision and its values need to inspire
employees to be customer focused. CEOs such as Bill Gates
of Microsoft, Herb Kelleher (formerly) of Southwest
Airlines, Tony Hsieh of Zappos and Jeff Bezos of Amazon
have all been known for their emphasis on culture and
willingness to take specific culture building actions (Bartley
et al., 2007).
The role of a creative leader is not to have all the ideas; it's to
create a culture where everyone can have ideas and feel that
they're valued (Sir Ken Robinson). An organization's vision
and values need to inspire employees to be customer
focused. In this regard, Tesco's vision, “for Tesco to be most
highly valued by the customers we serve” is worth noting.
Also, Tesco's core purpose: “to create value for customers to
earn their lifetime loyalty” guides its employees suitably.
Leader act as a role model and advocate for customer
focused culture. CEO leadership helps organizations in
building a strong customer focused culture for building
higher levels of customer excellence as described below:
1.

Senior managers act as role models in creating
value for customers.

2.

Top management emphasizes building customer
focused skills, competencies, and behaviors
through training, upskilling, coaching and
mentoring programs relevant to different
functional areas and levels in the organization.

3.

With effective compensation system, top
management incorporates recognition and reward
systems into the organization that encourage
customer focused culture.

The organization's top management team is a critical
resource for its success because of the significant influence it
has on the organization's strategic decisions and their
implementation. Top management should develop a
customer focused vision, values and culture for building
customer focused strategy. Every business leader needs to
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make it a priority to cultivate and lead a customer focused
culture. Culture reflects the ethics, values, beliefs, and
actions of their senior leaders in building customer focus.
Hence, CEO leadership helps organizations in enhancing
customer focus. Accordingly, following proposition is
submitted:
P 1 : CEO leadership positively influences
customer focused strategy and hence it is one
of the building blocks of customer focused
strategy.
2) Collaborative Approach
The main function of collaborative approach in customer
focused strategy is to create and enhance value for
customers. It spans internal departments as well as external
partners to solve customer issues and includes a crossfunctional approach as well as a collaborative value
network. Cross-functional collaboration involves networks
created between individuals and teams inside the
organization while collaborative value network includes
interactions between individuals and teams inside as well as
outside the organization (Madhani, 2018). The intelligence
gathered by the organization from market is extracted and
shared with all the functional areas. This enables
organization to achieve a coordinated leverage of all the
resources and capabilities available within the organization,
as well as shared across the organizations.
Collaboration across the various departments in the
organization is critical. When data is siloed, teams drop
conversations, miss opportunities, and frustrate customers.
Hence, customer data should be shared across departments
so teams can easily get insights without disrupting their
workflow or exposing the customer to what's going on
behind the scenes. Although, every customer has a story, but
they don't want to have to repeat that story every time they
interact with organization. And if customers feel ignored
because they have to repeat themselves, they feel that
organization is not customer focused. Zendesk survey
shows that more than 70% of customers expect companies to
collaborate on their behalf, and 68% of customers are
annoyed when their call is transferred between departments
(Zendesk, 2020).
Sales and support teams that collaborate have more leads,
more deals created, and more deals won. Building a
customer focused strategy requires teams to collaborate and
work cross-functionally to create a consistent and overall
better customer experience (Gulati and Oldroyd, 2005).

However, collaboration shouldn't slow down teams'
productivity because that only makes thing more
complicated for the customer as it deteriorates customer
value. For providing better customer value, members of
functional areas are encouraged to clearly define mutual
objectives and associated performance measures and link
their performance and reward systems with decision
synchronization, information sharing, and incentive
alignment. Here, incentive alignment refers to the process of
sharing costs, risks, and benefits among the participating
members. Incentive alignment, promotes appropriate
performance metrics, and constitutes a key feature for
successful collaboration required for building customer
focused strategy.
Hence, collaborative approach helps organizations in
enhancing customer focus. Accordingly, following
proposition is submitted:
P2: Collaborative approach positively influences customer
focused strategy and hence it is one of the building blocks of
customer focused strategy.
3) Compensation and Reward System
Compensation and reward system if not designed properly,
encourages various functional areas to pursue their own
objectives instead of corporate-wide goals. Differences in
reward structures between functional areas may cause
serious co-ordination problems, lead to inter-functional
conflict and hinders collaboration. Organizations' incentives
and reward system, if designed effectively facilitates
information sharing and collaboration which ultimately
leads to higher responsiveness. Most organizations'
incentives system frequently discourages and sometimes
even obstructs the collaboration and communication
between various functions and thus hinders building of
customer focused culture. The compensation and reward
system comes under the broader category of “competence”
which extends to the whole employment lifecycle of
recruiting, selecting, deploying, assessing, developing and,
yes, rewarding its employees. Customer focused strategy is
leveraged through HR practices of recruitment, induction,
training, appraisal, along with reward and recognition. The
compensation and reward plan expresses values and norms
to which members of the organization must conform and
specifies the contributions expected from them as well as the
reward individuals can expect to receive as a result of their
performance (Madhani, 2019a).
Information sharing is required to signal to the
organizational members that rewards are available, timely,
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equitable, and performance-contingent. Compensation and
reward systems have a substantial impact on customer
oriented behaviors of employees (Madhani, 2014a, 2014b).
It is very difficult to inculcate customer focused culture in
absence of supporting compensation and reward system.
IBM and Xerox have incorporated customer satisfaction
ratings into their compensation strategy (Sager et al., 1994).
With properly designed compensation system,
organizations can not only assess if the employee is
performing to sales goal but also how the goal is being
attained. Hence, compensation and reward system helps
organizations in enhancing customer focus. Accordingly,
following proposition is submitted:
P3: Compensation and reward system positively
influences customer focused strategy and hence it is one
of the building blocks of customer focused strategy.
4) Customer Insight
The preferences of customers change over time and it is
essential for organizations to keep engaging with customers
to ascertain the “value” they are seeking. A customer
focused organization needs to keep up with the changing
needs of customers and with customer oriented behavior
adapt its offerings to suit the contemporary needs of
customers. Customer oriented behavior can be defined as
“the ability to identify, evaluate, understand, and meet
customer needs” (Reychav and Weisberg, 2009). The
employees are empowered and given opportunities to
engage with customers to develop a deep understanding of
what customers truly value. Empowerment give employees
more control over job-related situations and decisions,
which allows them to have more flexibility and
responsibility with respect to various customers' needs (Kim
et al., 2004). Organizations like GE, IBM, and DuPont
closely follow trends in the environment and interpret the
upcoming needs of their customers (Mukerjee, 2013).
For developing customer insights, customer focused
strategy doesn't use data blindly, rather, it involves adding
context to data, applying data compassionately and using
data to enhance customer intimacy. Customer focused
strategy is not just reactive to what their customers need;
they also proactively meet their expectations. With the help
of artificial intelligence (AI), and machine language,
employees learn to predict customer satisfaction to
proactively reduce customer complaints. Customer focused
strategy pay extra attention to target customers to develop
strong customer insight, as it helps firms to understand a
customer's entire value chain, not only as it was in the past or
is at present, but also in the future. It involves the ability to

learn and anticipate market trends faster than the
competition. Hence, customer insights help organizations in
enhancing customer focus. Accordingly, following
proposition is submitted:
P4: Customer insights positively influences
customer focused strategy and hence it is one
of the building blocks of customer focused
strategy.
5) Criteria for Decision-Making
In this highly competitive and dynamic world, to attain a
successful position in the market, the customers have to be
satisfied and delighted with the service provided by the
company. To produce that result, organizations should
enhance their customers' satisfaction and build customer
trust and loyalty. In this context the most powerful tool to
achieve this is recruiting right set of employees, and training
and empowering them (Lovelock and Wirtz, 2010).
Empowerment is defined as “the involvement of employee
in the decision making process” (Del Val and Lloyd, 2003).
Empowered employees can be more responsible and make
quick decisions to serve their customers in a better way
(Gazzoli et al., 2013). To facilitate empowerment, customer
focused processes and procedures are regularly reviewed
and improved. Criteria for decision making addresses the
degree to which the customer's values and beliefs are
embedded within the organization and in its various actions
and activities so that every decision within the organization
to begin and end with the customer.
In customer focused organizations, all decision making is
done with the customer in mind so that customer responses
and feelings are proactively anticipated and the employees
are trained to deal with those responses. As employees sense
emerging customer needs, they develop the strategic
capability to fulfill the needs. Organizations should develop
service standards that became an essential foundation for
developing strategies and actions that enhanced customer
focus and customer experience. In this scenario, employees
have a shared understanding of how they should respond to
any given situation in an expected, uniform manner, i.e. a
customer focused fashion. As a result, organizations are
expected to perform better as a whole (Mallak et al., 2003).
Organizations with a customer focused strategy have a
longer-term perspective on profitability goals and business
objectives supported by customer centric decision criteria as
described below:
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1. Such organizations develop decision-making criteria
focused on the customer to facilitate long term value
building decisions while satisfying short term
requirements.
2. They review strategic management processes to
ensure that there is a requirement for analysis,
evidence and strategies related to business decisions
through creation of superior customer value.
Hence, criteria for decision making help organizations in
enhancing customer focus. Accordingly, following
proposition is submitted:
P5: Criteria for decision making positively
influences customer focused strategy and hence it is
one of the building blocks of customer focused
strategy.
6) Competitor Awareness
If an organization is able to build deep, committed, and
meaningful relationships with their customers, it enhances
their loyalty and will keep a relationship with the
organization for a longer period of time. When customer
needs are satisfied, they are willing to repurchase from the
same firm to minimize the perceived risk associated with
purchasing from other firms i.e. competitors. Perceived risks
associated with any transaction are considered a cost (e.g.,
psychological cost) by customers (Sweeney et al., 1999).
Competitor orientation involves responding rapidly to
competitors' actions so that customers are efficiently and
effectively acquired, developed, serviced, and retained (Im
and Workman, 2004; Narver and Slater, 1990).
Marketing rely on sales for information on key accounts,
intelligence on competitors, and ideas for new products. As a
customer facing department, sales team collect business
intelligence and competitor related information and pass it
onto marketing and product teams who in turn use the
market information to develop customized products and
programs, and thus increase value for customers. Likewise,
product design team gets input from marketing for
responding to customer needs and improving product and
services by doing competitive analysis. To provide better
customer value, organizations need to analyze not only
external environment but also create a future that customers
have yet to imagine. This means that organizations
understand the short-term strengths and weaknesses, and
long-term capabilities and strategies of both current and
potential competitors. Hence, competitor awareness helps

organizations in enhancing customer focus. Accordingly,
following proposition is submitted:
P6: Competitor awareness positively influences
customer focused strategy and hence it is one
of the building blocks of customer focused
strategy.
7) Customer Value
Customer focused strategy foster organizational culture
dedicated to enhancing customer value and building strong
customer relationships. Customer value creation should
permeate every person and process in the organization. As
value creation is the key to customer satisfaction, it has a
long-term impact on customer relationship. Customer value
creation is at the center of the customer focused strategy as it
is synchronized with all other building blocks i.e. CEO
leadership, collaborative approach, compensation and
reward system, customer insights, criteria for decision
making and competitor awareness. As the market dynamics
change, customer value proposition delivered by the firm
must be improved (Gulati and Oldroyd, 2005). Hence, all
the functional activities should be integrated and aligned and
the responsibility of everyone in the organization should be
determined in the sense of creating and offering superior
value to customers so that every employee understands,
believes and implements a “customer first” culture. To
ensure satisfied and loyal customers that feel heard,
organization will need that same connective layer of tissue
to give them the full integrated view on the customer.
Treating customers like partners and collaborators as
opposed to consumers of goods or services offered by
organization is one of the first steps to creating a customer
focused strategy. The responsibility of everyone should be
determined in the sense of creating and offering value to the
customers and all processes within the company must be
subordinated to enabling and offering maximum customer
value (Vranesevic et al., 2002). Organizations can enhance
customer value creation by implementing customer centric
strategies and action plans as described below:
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Customer focused strategy has to be reflected in
the mission statement of a firm to ensure that
organization is customer oriented with a particular
emphasis on creating superior customer value.

2.

Develop performance based reward system linked
with customer value creation.
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3.

Include both financial and non-financial rewards in
reward system to build customer focused culture.

4.

Develop an internal strategy for building a strong
customer focused culture across the strategic
business units (SBUs).

Everyone in the organization must know the vision, values
and business strategy so that employees at all levels can
contribute to creating a customer value. A great focus on
customer value creation enables organizations to form real,
honest, and transparent relationships with customers.
According to Zendesk survey, roughly half of customers say
they would switch to a competitor after just one bad
experience. In the case of more than one bad experience, that
number snowballs to 80% (Zendesk, 2020). When
employees make decisions, both good and bad, share these
stories as teachable moments within the organization. Other
employees will learn from their peers on what is and is not
acceptable. Through strategic organizational capability,
organizations build the ability to adapt rapidly to customers'
manifest and latent needs, which may translate into a
superior customer value. Hence, customer value creation
approach helps organizations in building customer focused
strategy. Accordingly, following proposition is submitted:
P7: Customer value creation approach positively
influences customer focused strategy and hence it is
one of the building blocks of customer focused
strategy.
Research Methodology
A two stage methodological approach is developed in this
research for identifying, analyzing, and measuring drivers
of customer focused strategy in organizations. In the first
stage, the research focuses on development of a theoretical
framework and various propositions for customer focused
strategy. The second stage involves the design of a
framework for empirically estimating the overall benefits
envisaged on customer-focused strategy in organizations.

P3:

Compensation and reward system positively
influences customer focused strategy and hence
it is one of the building blocks of customer
focused strategy.

P4:

Customer insights positively influences
customer focused strategy and hence it is one of
the building blocks of customer focused strategy.

P5: Criteria for decision making positively influence
customer focused strategy and hence it is one of
the building blocks of customer focused strategy.
P6: Competitor awareness positively influences
customer focused strategy and hence it is one of
the building blocks of customer focused strategy.
P7: Customer value creation positively influences
customer focused strategy and hence it is one of
the building blocks of customer focused strategy.
Based on these propositions, seven Cs framework (Figure 2)
is proposed for building a customer focused strategy. The
seven Cs framework is constructed around a number of
dynamic elements or building blocks, each of which
emphasizes a different aspect within customer focused
strategy. These all come together to form a total framework
that will act as a guide to successful customer focused
strategy. This framework comprises of various building
blocks i.e. seven Cs (CEO leadership, collaborative
approach, compensation and reward system, customer value
creation, customer insights, criteria for decision making and
competitor awareness (Figure 2).

1-A) Customer Focused Strategy: Conceptual Framework
As explained earlier following seven propositions are
developed for enhancing customer focus and building
customer focused strategy:
P1:

P2:

CEO leadership positively influences customer
focused strategy and hence it is one of the
building blocks of customer focused strategy.
Collaborative approach positively influences
customer focused strategy and hence it is one of
the building blocks of customer focused strategy.

(Source: Framework Developed by Author)
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1-B) Customer Focused Strategy at Zappos
The world's largest Internet shoe store and a subsidiary of
Amazon.com, Zappos doesn't measure call times, doesn't
up-sell, doesn't indulge in robotic behavior or use scripts as
the company views the cost of handling customers' calls as
an investment in marketing, not an expense. At Zappos, callcenter employees are free to do whatever it takes to make
customer happy as they are not rated on productivity
metrics, but instead on quality of customer service. When
Zappos hires new employees, it provides the same fourweek compulsory training as call center reps, regardless of
department or title.
Zappos also bribes its new employees to quit! It says to its
newest employees: “If you quit today, we will pay you for
the amount of time you've worked, plus we will offer you
bonus” (Taylor, 2008). The “quit-now incentive” offer,
which applies to all new Zappos employees, started at $100
(in 2007), went to $500, then $1,000, and has increased to
$4,000 (in 2011). The quitting bounty during initial training
sessions is intended to ensure recruiting correct employees
aligned with Zappos values and culture. Zappos believes
that the most productive employees work for the intrinsic
rewards in helping others (Palmeri, 2010). Customer
focused strategy results in higher customer satisfaction and
retention as repeat customers (75% of sales come from
repeat customers), order 2.5 times more than new customers
and act as strong advocates for Zappos (Askin et al., 2016).
In 2009, Zappos was acquired by Amazon for $850
million.
1-C) Analysis of Zappos with Seven Cs Framework
Customer focused strategy of Zappos is explained with
Seven Cs Framework developed in this research. As
discussed below, Seven Cs (CEO Leadership, Customer
Insight, Collaborative Approach, Customer Value Creation,
Competitor Awareness, Criteria for Decisions and
Compensation System) act as building blocks of customer
focused strategy:
1) CEO Leadership
Tony Hsieh, CEO Zappos believed that companies with a
strong culture and a higher purpose perform better in the
long run and hence, he has transformed Zappos with these
Core Values. Having these values defined and actively
integrated into daily processes has made Zappos unique for
its customer focused strategy. These ten Core Values of
Zappos along with sample behaviors for these values are
given below (www.zapposinsights.com):

1. Deliver WOW Through Service
a)Helps even when it “isn't their job”
b)Wows everyone, everywhere
2. Embrace and Drive Change
a) Drives original thinking
b) Challenges the status quo or common wisdom
3. Create Fun and A Little Weirdness
a) Embraces others points of view and individuality
b) Lets their inner quirkiness come out
4. Be Adventurous, Creative, and Open-Minded
a) Willing to fail (and learn from failure)
b) Acts as an entrepreneur
5. Pursue Growth and Learning
a) Insatiable appetite for improvement
b) Inspires and mentors each other
6. Build Open and Honest Relationships With
Communication
a) Asks for ideas/input from others
b) Connects people to sort out differences
7. Build a Positive Team and Family Spirit
a) Participates in company sponsored events
b) Leads by example, walks the talk
8. Do More With Less
a) Continuously looks to innovate and raise the bar
b) Gets shit done with less
9. Be Passionate and Determined
a) Asks for forgiveness, not for permission
b) Makes decisions based on Core Values and value
our Culture above all else
10. Be Humble
a) Respectful of everyone
b) Listens before being heard
2) Customer Insight
Although, Zappos have the largest range of shoe brands
amongst its competitors, it has expanded product line to
include handbags, eyewear, clothing, watches, and kids'
merchandise. Zappos has three departments working to
optimize customers' searches and create the most effective
offers for its shoes. Attributes such as product type, style,
color, brand, price, and material patterns result in numerous
product varieties (Davenport et al., 2011). Without a system
for such detailed classification of product attributes, Zappos
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wouldn't know that a customer had a specific preference and
hence unable to offer products as per the need of the
customer. Hence, Zappos customer research group uses
various methodologies to gain insight into what customers
truly need.
3) Collaborative Approach
Zappos has adopted a holacracy, which is essentially an
organization without managers. According to it, when a
business problem arises repeatedly, a different team of
people is assembled to address it each time. The thinking is
that a problem that occurs repeatedly signals an unaddressed
need in the market. Zappos believes that organizational silos
can counteract a customer-centric mindset, and so it gives all
employees a flexible structure, where nobody has a formal
title and everybody works within a team that they are
passionate about and work for providing best experience to
customers.
4) Customer Value Creation
Zappos offers comprehensive benefits such as health, dental,
vision, and life insurance, and wellness programs to its
employees. At Zappos employees feel as if they are
members of a large family. Perks are an integral part of
Zappos' everyday culture as the management believes that
“If you have happy employees, all of the other things fall in
line” (Warrick et al., 2016). With such culture, Zappos
provide the very best customer service and customer
experience. Zappos wants to make sure that employees
aren't focused only on the pay but also believe in its long
term vision, value system and want to be a part of its culture
(Hsieh, 2010). Zappos, also uses a mixture of usability
testing, customer surveys, and in-depth interviews to gain a
holistic view of the customer for providing better value to
customers.
5) Competitor Awareness
When a customer calls looking for a particular style of shoe,
in a specific size, and for which Zappos may be out of stock,
employees are empowered to help customers. In those
instances, every employee is trained to research at least three
competitors' websites for providing better guidance to the
customer.
6) Criteria for Decisions
Zappos help customers shop, even on their competitors'
websites, to make the shopping experience memorable.
When a particular style of shoe is out of stock at Zappos,
employee directs customer to the competitor if it is found
there.

7) Compensation System
Employees can earn Zollars or “Zappos' very own dollars”
for participating in the training by answering questions or
volunteering to help out. Zappos office houses a large 'Zollar'
store, so that the idea of reward and recognition is visible and
real (Madhani, 2019b). In this way, Zapponians can be
recognized for their efforts in going above and beyond to
help out another team member or WOWing a customer. The
Zappos HERO Award works in conjunction with the
coworker bonus program and is given to an employee who
embraces Zappos' core values to the fullest and lives to
deliver WOW to their fellow Zapponians.
1) Customer Focused Strategy: Enhancing Firm Valuation
In this era of increasing competition, many organizations
recognize the importance of building strong relationships
with their existing customers (Morgan and Rego, 2006).
Personal relationships and trust nurture customers' loyalty
over time. Customer trust reflects the belief that the product
or service firm is reliable and will behave, such that “the
long-term interests of the consumers will be served”
(Martínez and Rodríguez del Bosque, 2013). There is need
to build relationships based on trust and commitment
(Bowen and Shoemaker, 2003). Rapport between people
results from good interactions, due to “chemistry” (Delcourt
et al., 2013). This rapport provides a good indicator of
relationship quality and forms mainly during interactions
between customers and employees (Hennig-Thurau et al.,
2006). Rapport captures the interpersonal aspects of the
service delivery process and is a key determinant of
customer satisfaction and loyalty (Gremler and Gwinner,
2008). Rapport appears to correlate positively with trust; as
the rapport between the employee and the customer
increases, uncertainty decreases, allowing trust between the
two parties to increase. Trust engenders customer
satisfaction (Macintosh, 2009), and satisfied customers are
more likely to stay with the service firm (Kiyani et al., 2012)
and actively engage in positive word of mouth (WOM)
(Brown et al., 2007), which are central elements of customer
loyalty (Coelho and Henseler, 2012).
Organizations must implement innovative strategies to gain
the trust and loyalty of their existing customers (Dominici
and Guzzo, 2010) to entice them to engage in positive WOM
(Reichheld and Sasser, 1990; Zeithaml, 2000). Customer
participation has a significant impact on customer loyalty
(Eisingerich and Bell, 2006). Competitiveness in global
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markets has intensified the importance of customer loyalty
as a means to achieve long-term competitive advantages
(Aksoy, 2013). Creating and maintaining customer loyalty
helps organizations to develop long-term and mutually
beneficial relationships with customers (Pan et al., 2012).
Loyal customers exhibit attachment and commitment
toward the organization, and are not attracted to competitors
offerings (So et al., 2013). Loyal customers are willing to
pay more, express higher buying intentions and resist
switching (Evanschitzky et al., 2012).
Customers feel greater loyalty toward brands with which
they develop strong affinity (Hwang and Kandampully,
2012). Thus, service organizations have shifted their
emphasis from customer acquisition to creating customer
engagement and participation (Prahalad and Ramaswamy,
2004; Sawhney et al., 2005). Engaged consumers generate
product/brand referrals, co-create experience and value and
contribute to organizational innovation processes and
consumer loyalty (Hoyer et al., 2010). Loyalty is transient
by nature, and customers expect firms to offer superior value
in every interaction (Helkkula et al., 2012). Customer
loyalty is very sensitive to perceived switching costs (de
Matos et al., 2013). Customer satisfaction and commitment
are key indicators of customer loyalty; satisfied and
committed customers are more likely to repurchase and
spread positive WOM about these benefits (Garbarino and
Johnson, 1999). Service quality also has an influence on
customer loyalty, as it helps customers determine their
satisfaction with service offerings (Demirci Orel and Kara,
2014).
Loyal customers are sustainable revenue contributors
(Berezan et al., 2013), as well as free and credible WOM
providers, such that they help bring new customers to the
company (Garnefeld et al., 2011). Developing superior
value for customers can sustain a firm's competitiveness and
success (Hitt et al., 2011; Porter and Kramer, 2011; Loureiro
et al., 2014). Loyal customers forge emotional attachments
to their favorable companies, which motivates them to stay
in the long-term relationship, nurturing their bonds,
identification and even partnership with the company
(Evanschitzky et al., 2012). The relationship between
loyalty and willingness to pay more has been widely studied
(Allender and Richards, 2012;Varadarajan and Yadav,
2009), revealing that customers who are loyal to a company
express lower price sensitivity than non-loyal customers
(Goldsmith et al., 2010; Ramirez and Goldsmith, 2009) and
are more willing to pay a premium price to remain in the
relationship with their preferred service providers

(Evanschitzky et al., 2012). There is a direct relationship of
customer engagement with customer loyalty. Customer
engagement includes a vast array of behaviors, such as
WOM, recommendations, helping other customers,
blogging, writing reviews and so forth. (Doorn et al., 2010)
Customer satisfaction, described as the positive difference
between expectations and delivered quality, is one of
element of customer loyalty and retention. Customer
satisfaction can positively relate with customer lifetime
duration and customer revenue as satisfied customers are
more likely to keep stable relationship with the firm
(Homburg et al., 2005). Even though satisfaction does not
show a direct result with retention rate, it fosters long-term
loyalty and decreases the defection rate (Malthouse and
Mulhern, 2008). Satisfied customers are less price-sensitive,
purchase the product more frequently and in larger volume
than non-satisfied customers and are likely to purchase other
products offered by the firm (Bolton et al., 2008). The loyal
customers have a longer customer duration time and
generate much more customer revenue. Tsao et al., (2009)
successfully demonstrated that customer loyalty effect is
positively related to customer retention rate.
As the customer base forms an integral part of an
organization's overall value, valuing customers makes it
possible to value the organization as well as the impact of
customer focused strategy in such a valuation. The lifetime
value of a customer (i.e. customer lifetime value or CLV) for
an organization is the net revenues obtained from that
customer over the life time of transactions with that
customer minus the cost of attracting, selling, and servicing
the customer taking into account the time value of money.
Thus, CLV reflects the present value of all expected future
flows associated with the customer (Jain and Singh, 2002).
To increase CLV, it is necessary to extend relationship
duration, increase revenues, and decrease costs. Customer
focused strategy anticipates and satisfies customer needs
and hence, grants firms with the ability to acquire and retain
customers and such committed customers generates higher
CLV for the organization.
The framework shown in Figure 3, illustrates how the
customer focused strategy of organization influences,
customer satisfaction, trust and loyalty and ultimately higher
customer retention and consequently influence organization
performance in terms of increased CLV and enterprise value.
Customer focused strategy has positive impact on customer
retention and customer expansion and it also reduces
customer acquisition cost. Customer retention (caused by
increased customer satisfaction, trust and loyalty), customer

A Quarterly Journal

SCMS Journal of Indian Management, July-September - 2020

18

expansion (caused by cross-selling and up-selling) and
customer acquisition (cost decreased by customer focused
culture) are directly related to CLV.
Customer focused strategy influences organizational
capability and market capability which in turn affects
customer acquisition, customer retention, customer
expansion, and ultimately impact CLV, CE or valuation of
the firm. CLV provides the present value of a customer
relationship over the lifetime with an organization, and is
calculated based on a number of sales transactions with
customers (Kumar and Rajan, 2009). The CLV of a customer
represents the amount the customer will contribute to the
bottom line of the organization over the span of the business
relationship with them (Kumar and Shah, 2009). Valuation
of organization can be depicted in the form of Customer

Equity (CE) as it is a good proxy of overall organization
value (Gupta, Lehmann and Stuart, 2004). CE is defined as
the total of the CLV of all the organization's current and
potential customers (Rust et al., 2004).
CE = ∑CLV
CE seeks to assess the value of not only a firm's current
customer base, but also its potential or future customer base
as well and represents the entire operating cash flow of a
firm. If an organization is able to build deep, committed, and
meaningful relationships with their customers through
customer focused strategy, it will keep the customer's
relationship with the organization for a longer period of
time, enhance their loyalty and such committed customers
will generate higher CLV, CE and ultimately valuation for
the organization (Figure 3).

(Source: Framework developed by author)

Figure 3: Customer Focused Strategy: Enhancing Competitive Advantages
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Illustration

both organizations 'LP' and 'HP', as they are identical and
differ only in customer retention rate. Customer-focused
culture in the organization 'HP' has resulted in higher
customer trust, loyalty and retention of customers. High
customer retention enhances CLV as well as profitability and
boost enterprise value. Detailed calculation for both
organizations 'LP' and 'HP' are given below in Table 1.

Low-performing (LP) organization possessed strong,
tradition-bound cultures that prevented it from recognizing
and exploiting new opportunities in the business. Its
successful competitor, high-performing organization (HP)
successfully built 'customer focused culture' and deployed
seven Cs framework to implement customer focused
strategy. Table 1 also shows financial matrix common for

Table 1: Customer Focused Strategy: Impact on Firm Valuation
Year (n) (n >= 0)

Calculation Steps (Both Organizations)
0

1

2

3

4

5

6

7

(1)

Customer acquisition cost ($)

30

30

30

30

30

30

30

30

(2)

Average order size ($)

50

50

50

50

50

50

50

50

(3)
(4)

No. of purchase/year
Gross margin (%)

2
25

2
25

2
25

2
25

2
25

2
25

2
25

2
25

(5)

Margin on each purchase = (2) x (4) ($)

12.5

12.5

12.5

12.5

12.5

12.5

12.5

12.5

(6)
(A)

Discount rate (%)

10

10

10

10

10

10

10

10

(7)

Organization Strategy

(8)

Retention rate across years = (r) (%)

100

40

16

6.40

2.56

1.02

0.41

0.16

(9)

Expected profit/customer =
[ [(3) x (5)] x (8)] ($)

25

10

4

1.6

0.64

0.25

0.10

0.04

(10)

NPV of profit/ customer =
n
[(9)/((1+(6)) ] ($)

25

9.09

3.31

1.20

0.44

0.16

0.06

0.02

(11)

CLV = Cumulative profit / customer
(net of acquisition cost) ($)

-5

4.09

7.4

8.6

9.04

9.2

9.26

9.28

(12)

CLV of new customer ($)

9.28

(13)

Number of customers
Value of firm (in terms of CE) = (12) x
(13) ($)

25,000

(14)
(B)

Organization HP [retention rate ‘r’= 75%]

(15)

Organization Strategy

Organization LP [retention rate ‘r’= 40%]
Sales Oriented Strategy
n

232,000
Customer Focused Strategy

(16)

Retention rate across years = (r) (%)

100

(17)

Expected profit/customer =
[ [(3) x (5)] x (16)] ($)

25

NPV of profit/ customer =
n
[(17)/((1+(6)) ] ($)

25

CLV = Cumulative profit / customer
(net of acquisition cost) ($)

-5

(20)

CLV of new c ustomer ($)

44.9

(21)

Number of customers
Value of firm (in terms of CE) = (20) x
(21) ($)
Increase in firm value with customer
focused strategy = (22) - (14) ($)

25,000

(18)
(19)

(22)
(23)
(24)

n

Increase in firm value with customer
focused strategy = (23)/ (14) (%)

75

56.25

42.19

31.64

23.73

17.80

13.35

18.75

14.06

10.55

7.91

5.93

4.45

3.34

17.05

11.62

7.93

5.40

3.68

2.51

1.71

12.05

23.67

31.6

37

40.68

43.19

44.9

1,122,500
890,500
384%
(Source: Calculated by author)
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Analysis and Discussion
Traditional sales focus of the low performance organization
LP has resulted in low customer retention rate (40%), due to
low level of customer satisfaction, trust and loyalty. Hence,
it has resulted into low value of CLV and CE (i.e. $9.28 and $
232,000 respectively) for organization LP (Table 1-(A)).
However, with customer focused strategy, high performance
organization HP has increased customer retention rate
(75%) with resultant improvement of CLV and CE (i.e.
$44.9 and $1,122,500 respectively) as calculated in Table 1(B). With customer focused strategy, organization HP has
increased firm valuation by 384%. It is evident form
calculation of Table 1, that customer focused strategy
significantly increases CLV and enterprise value of the
organization.
Conclusion
In this era of high complexity and high rate of change in the
environment, inculcating and continually strengthening
'customer focus' is essential for achieving and sustaining
competitive advantages for the organizations. The seven Cs
framework developed in this research is an actionable model
for building a customer focused strategy in organizations.
Significant steps can be taken in each of the seven Cs to
strengthen an organization's customer focus. A strong
customer focused strategy exhibits high ratings on all 7Cs:
CEO leadership, collaborative approach, compensation
system, customer insight, criteria for decisions, competitor
awareness and a deep organizational commitment and
contribution of all functions to creation of superior customer
value, profitably. Research discusses customer focused
strategy at Zappos and also provides numerical illustration
to calculate increase in firm valuation for a customer
focused organization.
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Countries around the globe have encountered constant demographic composition shifts; posting challenges and
opportunities for governments and communities. A country profited from this transformation through 'window of
opportunity' of demographic dividend. This event raises the concern of the readiness of the country to administer the
demographic trend to gain its positive economic influence. This study, therefore, investigates the population trend,
and to present the opportunity from a demographic transition in Malaysia. The conclusion of this analysis renders a
fresh discernment into the dimension of demographic trends in Malaysia to improve comprehension of the impact of
the economic implication of the demographic transition.
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N

ew shifts in global demographics behaviour, which
is inspired by declining fertility rate and escalating
life expectancy render vital impact on economic
accomplishment. Nevertheless, this influence differs across
countries due to diversity in demographic composition as
well as economic level. The ageing of the population in
emerging countries, for instance, is increasing in
comparison to its economic expansion. Consequently, Park
(2009) asserts that emerging countries experience more
implication from demographic ageing than developed
countries as these nations undergo an ageing nation before
becoming rich.
There are essential studies on demographic transition and
economic performance. Misra (2015) proposes that
economic-demographic nexus can be discussed from the
pessimistic, optimistic and neutral perspectives. Based on
Malthus theory, pessimistic view submits that there is an
inverse correlation between population growth and the price
of labour. Thus, it creates a shortage of food due to price
escalation. Optimistic viewpoint believes that the increase in
the population tends to encourage technologist to increase
food production. At the same time, the neutralist perspective
claims that population growth is neither stimulated nor
hindered by economic growth.
The economic effect of demographic transformation
happens through expanding labour supply and saving,
human capital formation and; technological innovation (Van
Der Gaag & de Beer, 2015). The previous impact is known
as the accounting effect, while the latter channel is known as
the behavioural effect, which may increase productivity.
Nevertheless, Van Der Gaag and de Beer (2015) suggest that
increasing labour supply is not necessarily will boost
economic growth because, with an incompetent labour
market, high labour supply will create unemployment in the
industry. Accordingly, education, health and skills among
the youth population is a necessary pre-condition to acquire
the advantage from the window of opportunity of
demographic dividend (Misra, 2015).
Moreover, there is also a record which examines the
economic performance and demographic transition such as
Navaneetham and Dharmalingam (2012) whom associate
demographic influence based on the transition stages.
According to them, demographic changes are categorised in
three stages. The first stage is the early dependency ratio
stage; highlighting increasing working generation stage and
raising the old age group in the society. The second stage
happens when the number of working group progress
rapidly. Thus, it tends to increase the productivity level. This

stage is also known as the demographic dividend of
demographic bonus. The last stage's demographic dividend
will disappear when the country was moving towards
population ageing. It concerns productivity and increases
government expense on medical benefits.
In comparison with prior thoughts, this research intends to
analyse the dimension of population ageing from Malaysia's
perspective. Specifically, we descriptively strive to examine
the impact of the demographic trend on economic
performance and recommend future policy direction that
can be undertaken to reap the demographic dividend.
This study contributes to the existing literature by dissecting
the economic growth prospect from demographic dividend
opportunity for Malaysia, in particular. Also, it helps several
facets of the government. Firstly, this finding will provide
new insight into population ageing in Malaysia even though
prior studies were presenting Malaysia ageing issue
(Holzmann, 2015; Jaafar, Daly, & Mishra, 2019; Masud &
Haron, 2008). Most of the papers concentrate the discussion
on the impact of the ageing nation on pension adequacy and
sustainability. Nevertheless, this analysis contributes to the
current literature in many modes. Firstly, it addresses the
ageing nation's influence from an economic perspective.
Secondly, it intensifies our understanding of the
demographic trend in Malaysia by analysing the current
status of population ageing in Malaysia and the impact on
economic development based on the demographic dividend
perspective. Finally, the finding works as a source of
reference for the government to manage population ageing
to maximise its contribution or to minimise its adverse effect
on economic as a whole.
The remainder of this paper is structured as follows.
Sections 2 presents the existing articles on the relationship
between demographic change and economic factors, section
3 reviews the statistic of demographic transition in Malaysia
and section 4, which analyses the impact of population
transition from an economic perspective, section 5 discusses
the policy directions and section 6 concludes the analysis.
The literature on demographic transition
Numerous issues remain about the relationship between
demographic changes and economic factors. Preceding
studies propose that demographic shift matter for economic
expansion(Mason, 2007; Mason & Kinugasa, 2008).
Tremendous reviews address the unfavourable influence of
demographic transitions, such as the impact of increasing
number of ageing group by creating fiscal burdens to
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fulfilling pension commitments(Jackson, 2012; Madrid,
2000; Truglia, 2000); labour market distortion and
productivity (Börsch-Supan, 2003; Edwards, 2005;
Peterson, 1999; Powell & G.Cook, 2009); and vulnerability
of extended family (Park & Estrada, 2012; Thompson,
2007).
Hokenstad and Johansson (2001) gave an overview of the
negative impact of the demographic transition. They note
that by reducing the number of the young adult population
and increasing a large portion of an older generation
produces a worker shortage; it moves production
productivity and economic growth. In response to the
employee shortage problem, most developed countries
unavoidably must confront immigrant pressure to support
production activities (Peterson, 1999).
On the other hands, there are also studies which demonstrate
that demographic structure submits a positive impact
through shifting within society compositions between those
who produce more than they consume. With the rise of the
share of the working group, demographic transition offers a
real opportunity to economic performance through the
demographic dividend. Conceptually, demographic
dividend or demographic bonus implies the positive impact
of financial return from demographic change
(Wongboonsin, Guest, & Prachuabmoh, 2005).
Nyoman Dayuh (2014) suggests that a country reaches the
highest demographic dividend if only it has the lowest
dependency ratio. Achieving the demographic dividend is an
excellent opportunity to influence the long-term economic
growth of the country. In Asia, for instance, an increase in
this share has been shown as a significant driver of economic
growth between 1960-1990 (D. E. Bloom & Williamson, 1998).
This opportunity translates to through different
mechanisms- labour supply, human capital and level of

saving (D. Bloom, Canning, & Sevilla, 2003). D. Bloom et
al. (2003) argue that demographic dividend brings a positive
impression on the economy through the increase of labour
supply that leads to productivity, increase in saving which
increases country's capital stock, decrease in fertility rate,
which is lower than the domestic economic pressures and,
increase in domestic demand resulting from increases in
GDP per capita as well as the reduction of dependency ratio.
Ross (2004) mentions that the increasing number of labour is
contributed by the rise of the working-age group in the total
population as well as women workforce participation. In
addition to the labour size, demographic dividend benefits
are also gained from human capital investment in education,
health and savings rate from younger working-age people;
consequently, will increase the potential for investment.
Meanwhile, Faruqee (2002) proposes demographic
transition may affect economy performance from both
demand and supply sides. The former factor stimulates
aggregate consumption and saving propensities while the
latter affects labour supplies in the market.
Disney (1996) reviews demographic-saving nexus using the
life-cycle hypothesis (LCH) of saving. LCH portrays if the
share of young population increase, it may increase saving
and consumption, which motivates to economic growth. Fig.
1 depicts this cycle. Conceptually, individual will face three
stages of the life cycle: early working age, middle age and
retirement stage. At the early working age, by assuming an
established capital market, the individual tends to consume
more than they receive due to low salary and family
development. Then savings are expected to increase in
middle age as fewer commitments are required for a car loan,
housing loan, and child's school fees. LCH believes that net
wealth is maximised at retirement. During the retirement
period, with the assumption individual has no inheritance,
savings decrease to zero at the expected time of death.

Fig. 1: The life cycle hypothesis of saving
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In sum, based on the previous study, the positive impact of
demographic dividend and economic performance is
summarised as Fig. 2. Fig. 2 demonstrates the idea of a
decreasing dependency ratio and increasing supporting ratio
trigger demographic dividend through saving, labour and
human capital development.

Nonetheless, the positive impact of the working group is
only achievable if the government can provide job
opportunities. Otherwise, it generates the unemployment
rate. Furthermore, Ross (2004) argues that the opportunities
will not last long and will not be repeated. Hence, favourable
actions and policies are imperative to establish a positive
impact from demographic change.

Source: Author's summarization from prior studies.

Fig. 2: Framework to analyse the impact demographic dividend on economic performance.
Demographic transition in Malaysia
By employing the data from the United Nation (2015), this
section looks into the age structural change for Malaysia
from 1950 to 2100, and the proportion of elderly, who aged
60 and above is expected to increase, therefore, lead to
demographic ageing crisis. Furthermore, in 2010, there was
one pensioner in Malaysia for every 12 workers, and this
number is anticipated to increase to one older people that
will be supported by five working age in 2040 (Ja'afar &
Daly, 2016). Therefore, this dependency rate alarms the
government to produce a policy that can bypass any possible
trouble concerning social changes, thus ensuring the
government ready for the better security provision for the
older group. Nonetheless, as noted before, the demographic
transition offers Malaysia a better economic performance
during the demographic dividend phase. In the last 50 years,
Malaysia's age structure shows an apparent change as
portrayed in Fig.3. Fig. 3 provides us with the comparison of
Malaysian population from major age group.

We can see that the total population aged 0-14 peaks around
2010 and then declines and expected to continue to fall for
the next century; resulting from the decreasing fertility rate
in Malaysia. Working-age group (15-64) is expected to grow
until the middle century. Meanwhile, the number of elderly
groups (65+) will rise during the century in 2050, for the first
time, Malaysia is expected to have more people over 65 and
over than children under 15 years old. All these demographic
processes have resulted in the increasing of the share of the
working-age group (15-60) since the 1970s to 2045 before
starting to decline, while those in the younger age (0-14)
decrease starting from the year 2010. A period of a high
proportion of working group, Malaysia is expected to gain
the benefit from the window of opportunity of demographic
dividend.
Nevertheless, the window of demographic dividend will
start to vanish when the working group starts to decline
beginning from 2040. This situation symbolises that the
demographic dividend does not last forever.
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Source: Population Division, World population Prospects, the United Nation

Fig. 3: Comparison of Malaysian population from major age group
By looking into more detail on the changing age structure of
the population, the impact of demographic transition is
typically explained by the dependency ratio. Hence, Fig. 4
manifests the dependency ratio for Malaysia. The child
dependency ratio peaks at 92 in 1965 and then continuous
decline until it reaches 24.4 in 2050. Meanwhile, the old-age
dependency ratio, i.e. the ratio between population aged 65+
over to working-age population 15-64, begun at 9.4 in the
1950s and significantly start rising in the year 2000.

Following the UN's projection, this group is expected to
reach 24.4 in 2050 and 53.1 by the end of the century. In fact,
it is still increasing. The increment of Malaysia's
dependency ratio would alarm the government to develop a
policy that can avoid the trouble they are going to face
associated with population change. Therefore, it is ensuring
more set recognition of their need for more dependable
security provision for the older group.

Source: Population Division, World population Prospects, the United Nation

Fig. 4: Dependency Ratio
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Demographic dividend for Malaysia
While there is consensus that the ageing population poses a
considerable challenge to economic performance, the
implication of demographic dividend must be considered in
the most emerging countries at present. Gaag and Beer
(2014) mention that dividend growth happens as a result of
the decline in fertility and the subsequent change in the age
structure of a population. Consequently, the reduction in
fertility rate will reduce the proportion of the population
aged less than 15, while an increase in life span increases the
labour force and older ager. Thus, it provides the opportunity
to boost economic growth. At this demographic change
stage, there are relatively more adults in the population of the
productive labour force. Hence, by demographic dividend,
the rising share of the working tends to stimulate economic

growth for the country. Therefore, this section analyses the
experience of demographic dividend in Malaysia.
We consider the Malaysian working age is between 15-59
years olds which is consistent with legal, statutory working
age. Based on population projection, Malaysia is expected to
experience demographic dividend since 1965, when the
proportion of active group (15-59) is increasing compared to
the inactive group (below 15 and +60). The data from Table 1
reveals the share of the population under 14 years old
declined from 40.9% in 1950 to 24.96% in 2015. Meantime,
the number of productive population group has increased
from 51.78% to 65.91% during the same period. In more
detail, the trend for child population reported a decreasing
trend since 1965 onwards.

Table 1: The trends of population in various gare groups in Malaysia from 1950 to 2050

Year

Child group (%)
(0-14 years)

Working group (%)
(15-59)

Old Group (%)
(60+)

1950

40.90

51.78

7.32

1960

45.47

49.20

5.32

1970

44.25

50.32

5.43

1980

39.49

54.89

5.62

1990

37.04

57.21

5.75

2000

33.37

60.34

6.29

2010

27.93

64.19

7.88

2020

23.63

65.78

10.60

2030

22.19

64.51

13.30

2040

19.36

64.64

16.00

2050

17.53

61.62

20.86

Meanwhile, Fig.5 below illustrates the trend of working-age
ratio to the total population from 1950 until 2015. Malaysia
entered its first window of population dividend since 1965 as
a result of a change in the percentage of its population in the
working group. The dividend opportunity rose quickly

during the next fifty years. It was peaking in 2015, and the
window opportunity of demographic dividend is just now
starting to close. This scenario signifies that the
demographic dividend does not live forever.
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Source: United Nations, Population Division
Fig. 5: Working age group (Ages 15-59) as a percentage of Total Population
The prospect of the rapid growth of women workforce in the
labour market has led to a considerable increase in the total
workforce in the market. The reduction of family size
explains the possible explanations for the rise of women
participation in the labour market in Malaysia. Another

possibility is that the increased education level among
women boosted their productivity in the labour market.
Therefore, it increases the labour supply. Fig. 6 portrays that
the number of female workers participates in the labour force
in growing primarily after the year 2010.

Notes: Labour force participation rate - ILO modelled estimates, July 2018
Source: International Labour Organization (ILO)

Fig. 6: Labour force participation
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In addition to labour supply, demographic dividend tends to
boost saving as the working-age population tend to earn
more and can save more than the younger group. In other
words, the working-age group is more prone to have greater
economic output and higher saving level (D. E. Bloom &
Canning, 2004; Mason & Kinugasa, 2008). Nonetheless,

these benefits can be gained by assuming that government
creates more job opportunity following the increasing
number of working-age group. According to fig. 7, the
aggregate saving is increasing in line with the increase of the
working group.

Source: Word Population Prospect, the United Nation and World DataBank

Fig. 7: Gross National Saving and Percentage Age (15-59 years old)

unemployment rate. Accordingly, a suitable policy
environment is imperative for the states to adapt to
their changing age structure, thus to secure a higher
rate (D. E. Bloom, Canning, & Fink, 2007).
Otherwise, demographic changes lead to an economic
and social problem such as rising unemployment and
perhaps also higher crime rates and political
instability.

Malaysia's Direction
Ross (2004) recommends that window of demographic
dividend will not last long and will not be repeated. From
Malaysia's perspective, the current transition of the
demographic trend reveals that Malaysia is experiencing a
demographic dividend or demographic bonus. In an attempt
to enjoy the benefit of demographic change, a decent policy
is crucial for short-term, medium-term and long-term
benefits. The population transition that is happening in
Malaysia can convert to the demographic dividend in
several ways:
Ÿ Making the available labour force being productively
employed: The increasing share of the working group
in population raises productive employment in the
economy, which prompts to economic growth.
Nonetheless, to support the per capita growth, D. E.
Bloom and Williamson (1998) explain that the
worker's growth must be higher than population
growth even if the output per worker did not change.
Moreover, the government's failure in creating job
opportunity leads to the country with a higher

Ÿ Empowering women in the workforce: The growing
size of the women workforce during the period of the
window of opportunity also need to give significant
concern. Lim (2017) asserts that according to World
Bank 2016, the growth of female labour force
participation is extensively compared to its
neighbouring countries in ASEAN. Appropriate
policies and program for the female workforce in both
service and manufacturing sectors will improve the
opportunity of demographic through their
participation in the labour force. Furthermore,
empowering the next generation of the female
employee into leadership positions should become
one of the succession planning plans for Malaysia.
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Ÿ Enhancing the growth of savings towards productive
investments- The demographic transition also
encourages the growth of savings. Thus, it improves a
country's prospects for investment and growth. With
the raise of saving rate, it induces more investment in
human capital and infrastructure facilities. This
investment will compose a more talented workforce
as well as encourage international trade. Thus, it
boosts economic growth during the window of
opportunity (Bloom and Williamson, 1998).
Ÿ Preparing a better and higher education level
workforce: Human capital development policies are
essential to developing better human resources
capabilities, and understanding demographic
challenges must be a priority for all governments. The
government needs to design systems that lead to the
competitive labour market to transform human capital
into higher income growth. With no policies in place
to deal with the growing numbers of higher education
level workforce, the mismatch between jobworkforce skills could impose a negative effect on
prospects. It may come in the form of rising in
employment rate, and increasing numbers of older
adults begin to overwhelm available resource. The
initiatives taken from the government to promote
Technical Education and Vocational Training (TVET)
to empower and produce a more skilled workforce is
the right policy direction. Malaysia has allocated RM
5.9 billion to TVET in national budget 2020.
Ÿ Preparing the ageing challenges in the future: The
period of the window of opportunity will end when
the ratio of dependency rapidly increases compared to
the supporting rate. At this period, the size of the older
group is expanding and might be higher than the
proportion of the active group. Hence, policymakers
should take advantage of the demographic dividend to
redesign a more decent social and economic policies
to meet future ageing challenges. Jaafar et al. (2019)
mention that pension adequacy, coverage and pension
sustainability are the key challenges in facing
demographic ageing in Malaysia. Malaysia still has
room to design a more fitting social security policy
that can minimise the negative influence of the ageing
population.

Conclusion
To conclude, population ageing poses both a new challenge
and opportunity to a country and community. The

descriptive statistics in previous sections show that Malaysia
experiences a demographic dividend. This window of
opportunity does not last forever, and the window starts to
close starting from 2015 resulting from the reduction of
supporting ratio as well as the increase of the number of
ageing group in the total population. The prospect of
demographic dividend and stimulate economic growth will
be earned when the government design the policy that can
enhance human resource capacities and create jobs
opportunity to absorb the increasing number of the working
group. Investment in education, health and human capital
are essential to gain the opportunity window of demographic
dividend. Ergo, the measure to accurately designing policy
is vital for short-term, medium-term and long-term
perspectives to steer clear of any damaging influence on the
prospect.
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The purpose of the study is to develop a multivariate predictive behaviour model of export diversification across all
the BRICS countries and identify whether indicators of GDP growth and diversification are interdependent. The
research methodology is based on the analysis of trade statistics by country and built on the basis of the Products
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carried on by building a multiple linear regression and autoregressive integrated moving average models.
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T

he evolution of national economies is largely
ensured by the systematic expansion of high valueadded goods possessing some market novelty, which
are over time usually displacing low-tech, less marginal, and
demand-limited types of economic activities. The
effectiveness of the strategic development in economic
systems can be improved through the implementation of
processes to ensure global competitiveness in a short period
with fewer resources (Hirschman, 1958) (E. Heckscher,
1991). Expansion of economic activities in accordance with
the strategic management practice called diversification. In
this article, the problem of Economic diversification is
considered, first of all, through the prism of its impact on the
scope and structure of exports. This is explained by the fact
that the increasing dynamics in export flow decisively
determine a long-term competitive position of various
countries in the global market and ensures the well-being of
their economy.
The export diversification indicator, which is under the
focus of this study, is calculated using trade statistics by
country, where all the classification of goods from the
1995–2018 time period has been included. The trade flows
aren't analyzed as much as in terms of its absolute values, but
from its relative contribution to the global market for the
respective product categories. The key objective of this
analysis is to form a predictive behavioral model of export
diversity in five major emerging economies including
Brazil, Russia, India, China, and South Africa.
It should be pointed out, that there are already have been
carried out multiple of studies by a number of scientists,
most of whom have concluded that there is a linear
relationship between the export diversification level and
GDP growth (Batiz, 1991) (Al-Marhubi, 2010). Also
Caroline Mudenda and Cleopas Chigamba (Chigamba,
2014) by examining the role of export diversification on
economic growth in South Africa for the1980 to 2010 time
period, revealed that the export diversification and trade
openness are positively related to economic growth while
real effective exchange rate, capital formation, and human
capital have negative long-run relationships with economic
growth.
Gustavo Ferreira in his study (Ferreira, 2009) evaluates
whether there was a positive effect of export diversification
on long-run economic growth or not. For this purpose,
Granger-causality was used for the 1960-2007 time period.
It was found out that horizontal and vertical diversification
negatively impacts economic growth. At the same time
Rossouw in his work named (Rossouw, 2010) also based on
results from Granger causality, justified that diversification

causes changes in GDP per capita in Brazil, China, and
South Africa, but not in India, where it is rather GDP per
capita changes are driving export diversification.
In these latter years, the research has found evidence of a Ushape relationship between per capita income and export
diversification and specialization process.
Using disaggregated export data, the authors Klinger,
Bailey; Lederman, Daniel (Lederman, б.д.) revealed that
overall diversification increases at low levels of
development and per capita income, but it begins to decline
as a country matures above middle income. At higher levels
of GDP per capita, this diversification trend slows down and
eventually veers towards re-specialization. The pattern of
the relationship between specialization and GDP per capita,
therefore, can be described as a “U-curve”.
Method
In order to quantitatively evaluate the predictive power of
regression factors which are explaining the behavior of the
diversity, the desegregated dataframe was formed based on
Harmonized System (HS) – 92 trade flows classification.
The Harmonized System (HS) - 92 offers a contemporary
and detailed classification of goods for the time period from
1995–2018 with 2 -digit detail levels (Harvard, 2019). The
structure of the calculated dataframe contains all the
information necessary to provide the Product Space analysis
, according to the methodology of Hidalgo, Hausmann, B.
Klinger, A.-L. Barabási (C. A. Hidalgo, 2009.), The Product
Space Conditions the Development of Nations (C.A.
Hidalgo R., 27 Jul 2007)
This methodology, bringing together the results of long-term
scientific research, starting in Hidalgo, Hausmann, 2007;
Hausmann and Klinger, 2006 , Ricardo Hausmann, Jason
Hwang & Dani Rodrik (Ricardo Hausmann, 2007), reveals
the multidimensional diversity of the country export
structure based on a complex system of linear iterative
equations. Starting from the hypothesis that the manner in
which export diversification is obtained may be important (if
it is obtained with less of a reduction in traditional exports
for emerging countries, the impacts are less negative) the
results of experimental testing proved that economic growth
is directly determined by the structure and volume of the
exported products.
Studies have determined that the analysis of the Product
Space structure in terms such indicators like ECI- Economic
complexity index, Diversity, COG-Coefficient of
opportunity gain, Ubiquity, Density, RCA- Revealed
comparative advantage make a significant contribution to
the objectivity of assessing the variances of economic
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growth in comparison with traditional models based on the
quality of the institutional environment, education system
and indices of economic competitiveness and so on.
Revealed comparative advantage index (RCA) is defined as
the fundamental indicator at country's export structure
analyzing process. RCA was firstly proposed by B. Ballassa
back in 1965. (Balassa, May 1965). It measures the global
advantage of a particular country in export of certain good
over a given period of time

(1)

proximity between a pair of products. More specifically, the
proximity is calculated by comparing the number of
countries that export product k with RCA> 1 and also export
another product h with RCA> 1.

RCA values are necessary to determine the discrete Mcpmatrix, which elements are equal to 1 if the RCA index of
country C for product p is higher than one and zero
otherwise. Thus, Diversity can be quantified by summing
the values presented in the columns of this matrix:
(3)

Model-evaluation

The RCA will be 1, when the participation across all
countries is equal. When the country's RCA >1 it means that
the particular country's export, in percentage terms, more
than the "fair share" and vice versa. In other words, the
country currently has comparative advantage in the export
of this product in relation to other countries. The variety of
such comparative advantage practices allows country to
count on a high level of significant diversification and the
long-term sustainability of its export positions and their
further strengthening
To calculate the country's Diversification level, the
proximity matrix-Mcp can be used, in which the rows
represent the evaluating countries and the columns represent
the products they export. Each row and column of Mcpmatrix represents a specific product that a particular country
is exporting, and each off-diagonal element represents the

For the purpose of developing a multivariate predictive
behavioral model of the export diversification, the multiple
linear regression model and the Box-Jenkins models were
applied (autoregressive integrated moving average
ARIMA).
MLR examines how multiple explanatory variables are
related to one dependent variable. The key challenge is to
capture the dynamics of the relationships between
exploratory variables and explanatory variable (Y) to reflect
changes that take place continuously over time. Strong
relationships between variables suggest that trajectories of
given variables involved in the relationships can predict the
dynamics of Diversification by including the strength of
these relationships into a prediction model.
To select predictors from the data frame that can have the
strongest impact on the predicted values, Pearson
correlation matrices were calculated for each analyzed
BRICS country (fig.1).
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Figure 1 Pearson Correlation matrix Heatmap over the 1995-2018 time period
Source: Authors' Own Plot
Using the output data from the correlation matrices, we select the predictors that have the most significant impact on the
Diversity indicator (Table 1).
Table 1 Highly correlated values of Pearson correlation coefficients
between explanatory predictors and dependent variable
Diversity
SA
INDIA
BRAZIL
China
Russia

COI
0.927223
0.611484
0.577034
0.792431

Density
0.549154
0.420194
0.421417
0.328387
0.464269

ECI

cntry_export

world_export

0.397068
0.315683
0.603448

0.962489

0.930674
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GDP
-0.633
-0.613
-0.765
0.949
-0.729
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The Pearson correlation coefficient explains that a direct and
significantly strong relationship between GDP and
diversification level is characterized only in the Chinese
model. For the remaining countries, there is a steadily
negative statistical relationship. This means that in the case
of South Africa, India, Brazil, and Russia, the increase in
GDP is accompanied by a decline in Diversification.

hypothesis testing to quantify the statistical significance of
the arguments under consideration. In other words, the pvalue criterion allows us to conclude how strongly are the
considered predictors affect the Diversity indicator. The
lower the p-value, the more evidence of the invalidation of
the null hypothesis that the predictors are not characterized
by any significant relationship with the Diversity indicator.

In order to assess the level of factors significance, we
provide the p-value test. It is used in the context of the null

Diversity

Table 2 p-value test of the statistical significance level of explanatory predictors
SA
INDIA
BRAZIL
CHINA
RUSSIA

coi
0
5.08E-251

density
6.75E-193
2.51E-105

eci

cntry_export

world_export

2.38E-217

5.42E-106
1.21E-06
3.95E-131

3.00E-93
8.89E-58
8.50E-243

0

0

0

We begin the statistical significance analysis of explanatory
variables for Diversity with GDP per capita. For the Indian model,
the p-value test is very low and fixed on 3.347086953683876e(253), which refuses the null hypothesis and characterizes GDP as a
significant predictor.

GDP
2.251e-275
3.344e-253

0

However, the next performed comparative analysis with the rest of
the BRICS countries did not confirm such dependence. This is
reflected in the statistical information represented in Fig. 2, which
systematizes the relevant data for the entire analyzing 1995-2018
time period.

Source: Authors' Own Plot of World Bank Data

Figure 2 Evaluation of the relationship between
GDP per capita and Diversification level across the BRICS countries
As it is illustrated in Fig.2, the U-shaped pattern between per
capita income and export specialization, exposed by Jean
Imbs, Romain Wacziarg (Romain_Wacziarg, 2003), is
particularly evident in South African model. The
confirmation of this inference has been found in earlier
studies performed by Wim Naudé and Riaan Rossouw
(Rossouw, 2010). By implementing Applied General

Equilibrium (CGE) models on the time series of export data
over the 1962–2000 time period, Wim Naudé & Riaan
Rossouw conclude that South Africa looks distinctive from
the rest of the BCIS countries while performing the strongest
U-shaped pattern case, where the diversification of exports
has a clearly positive impact on the economic growth over
time.
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It should be noted that across all the BRICS economies,
sustainable growth of export diversification and strictly
linear relationship with GDP per capita is performed only on
the Chinese model. At the same time, the least preferable
situation with the dynamics of export diversification
established in Russia, which, moreover, is characterized by
one of the least stable dynamics of the level of GDP per
capita.

Y1 ÎR is the real-valued response for the i-th observation
a Î R is the regression intercept
bj Î R is the j-th predictor’s regression slope
xij R is the j-th predictor for the i-th observation
ei is a Gaussian error term
p is a predictors.The model is multiple because we have
p > 1 predictors

4. Multiple linear regression
In this section, we will develop several models that will
predict the diversification level using features, selected on
the results of the p-value statistical significance test, which
were presented in the table. 2. Built models will help us to
understand the exact relationship between different
variables and how these variables are used to predict the
result.
The multiple linear regression model has the form:

for i Î {1, . . . , n} where

To assess how sufficiently the fitted model is able to work
with data, we randomly split it into training and testing
frames using the Scikit-learn machine learning library for
Python (David Cournapeau, Google , INRIA, the French
Institute for Research in Computer Science and
Automation,, 2010). One way to look at the fit of the model
is by assessing the distribution plot: We can evaluate the
distribution of the fitted values that result from the model
comparing to the distribution of the actual values (fig.3).

Figure 3The Multiple Linear Regression Distribution plot. Actual and Fitted values performance.
Source: Authors' Own Plot
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The distribution plots reveal that fitting results for China and
South Africa perform with a fairly high level of model
convergence, we can see that the fitted values are reasonably
close to the actual values, since the two distributions overlap
a bit. This verifies that the fitted models were trained using
correct explanatory predictors and they are expected to be
forecasted with a relatively high degree of accuracy,

however, there is definitely some room for improvement.
Besides visualizing it is also very important to quantitatively
measure the model accuracy. The value of the R-squared for
the Chinese model shows that the percentage of variation for
the response variable (diversity), explained by the multiple
linear regression is on 0.9344 points, while the standard error
MSE = 0.663 (table3).

Table 3 Measures for In-Sample Evaluation
SA
INDIA
BRAZIL
China
Russia

R-squared
0.9090
0.5012
0.8772

MSE
1.663
4.364
0.933

0.9344
0.792

0.663
1.642

To answer the question, which predictor has the most
influence on Diversity, let's perform corresponding values
of regression coefficients (table 4). Coefficients reveal on

how Y (diversity) changes when explanatory variables (X)
increase by 1 unit.

Table 4 Regression coefficients

DIVERSITY (Y)
Russia

Brazil

China

SA

India

ECI

- 0.640660

7.115130

1.046509

1.046583

3.199946

COI

5.506326

4.409437

Density

5.651109

3.110135e

9.564054

4.210276e

7.451633

-1.925607e-11

4.889108e-12

2.286619e-13

- 2.2036e-13

0,0006

0.00783

-0,0005

-0.001878

cntry_export
world_exportGDP

-0.000255

The results are given in the table (explaining the case of the
Russian model) determine that a per unit increase of the
Economic Complexity Index leads to the Diversity
reduction by 0.640660 points. Likewise, an increase in GDP
level causes a 0.000255 point decrease in Diversity. The
latter circumstance confirms our earlier assumption that
GDP growth in Russia is possible only if the existing level of
export diversification will be maintained, i.e. in the case of
re-specialization. Well, this might indeed be a prevalent
discourse since a Specialization is portrayed widely by
supporters of traditional trade theory as being the ‘natural’
result of free-market forces. A few next studies to mention
are, R. Krugman in 1987 (Krugman, 1987) and E.
Heckscher, B. Ohlin (E. Heckscher, 1991) , Thomas
Plümper and Michael Graff (Graff, 2001) all find positive
effects from trade specialization on aggregate growth and
argue that export specialization and export diversity
similarly foster economic growth regardless of which
product they focus on.

6.856844

Nevertheless, further researches on this theme concentrate
on the significant positive influence of export specialization
in specific industries. Especially the article by D.
Greenaway, C.W. Morgan, P. Wright (D. Greenaway, 2002)
identify the fuel, metals, and textile industries as having a
positive impact on developing countries’ performance,
which quite naturally tends to the Russian economy reality
that we observe here.
The rise of the high-tech industry in early 2000 led to
extended research flow in the export specialization field. The
following authors, Keld Laursen (Laursen, 2001), Bruno
Amable (Amable, 2000), Michael Peneder (Peneder, n.d.),
etc. all of them reveal that a special effect from specialization
in the New era of the economy could be obtained in the
electronics and other fastest-growing sectors only. And as a
result, in terms of export shares, specialization correlates
positively with GDP growth at the country level.
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The above models and theories complement the existing
research framework. In addition, there is some literature on
economic growth predictions. Most prior studies have used
general statistics instead of machine learning methods to
find correlations between independent variable(s) and the
outcome variable However, these models have limitations.

The purpose of this chapter is to understand whether
machine learning algorithms based on historical data of
export values and especially the trade diversity are reliable to
predict upward and downward trends in economic growth.

Since economic growth depends on many factors in
different areas, it can create a great opportunity for
researchers to investigate determinants that have a
significant impact on the economic growth to make better
projections for the future.

In regression analysis, it was determined that the regression
function describes the systematic relationship between the
set of explaining variables such as like Export value,
Diversity, ECI, Country export, World export and the
conditional expectation of the dependent variable GDP .
This implies that predictions from regression models
formally refer to the conditional expectation of the
dependent variable. For the purpose of developing the
prediction model, a new dataset was generated, consisting of
6 indicators, based on yearly time series from 1962 till 2018.

For instance, Zhang,Feng (Feng L, Zhang J, 2014) and
Malte Jahn (Malte, 2018) both have developed an artificial
neural network algorithm (ANN) for economic growth
prediction. Their algorithms were much more complex than
current research, have different types of predictors and it’s
difficult to replicate. They identified an important advantage
of machine learning algorithms and found that the ANN
model outperforms many existing structural econometric
models in wide range of the specifications. These studies
show that machine learning tasks can solve classification
problems in other fields which give potential evidence for
successful predictions in this research.

In order to find a best fitted classification model to predict
the GDP trend movements, Logistic Regression (LR), KNearest Neighbors (KNN), Support Vector Machine (SVM)
and Linear Discriminant Analysis (LDA) were established
and compared based on their performance on the ROC
curve. ROC (Receiver Operating Characteristics) is a
probability curve and AUC represents the degree or measure
of separability. It tells how much the model is capable of
distinguishing between classes. The higher the AUC, the
better the model is at predicting. The results from the 4
classifiers indicate that the LDA classifies the data parcels
best with the score performance of around 0.65 (fig.4).

Interest in machine learning (ML) methods for economic
forecasting has been growing in recent years.

Figure 4 ROC curve for Classifier estimation
Source: Authors' Own Plot generated by the authors in scikit-learn
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LDA, meanwhile, is based on categorical labels and creates
new feature space that maximizes the linear
distinguishability of the underlying dataset. In other words,
LDA maximizes the distance between the mean of each
class and minimizes the dispersion within the class itself.
In the case where there are more than two classes, the
analysis to find a subspace appears to contain all of the class
variability. Suppose that each of C classes has a mean.
LDA, meanwhile, is based on categorical labels and creates
new feature space that maximizes the linear
distinguishability of the underlying dataset. In other words,
LDA maximizes the distance between the mean of each
class and minimizes the dispersion within the class itself.
In the case where there are more than two classes, the
analysis to find a subspace appears to contain all of the class
variability. Suppose that each of C classes has a mean

Where m is the mean of the class means. The class separation
in a direction in this case will be given by

This means that when
is an eigenvector S-1Sb of the separation
will be equal to the corresponding eigenvalue. (Rao, 1948)

The functionality of LDA can be compared to PCA –
Principal component analysis. PCA acts only for reducing
the features by its variance, however, LDA applies
dimensionality reduction and lastly, a classifier model is
performed over this modified dataset.
LDA models are dataset dependent and show good
performance when they are linearly separable. Applying
LDA to a dataset will show us how linearly our dataset is
separable. In addition, by looking at which variables are
heavily loaded, we can determine which elements of the
dataset are the strongest signals for each of our classes. For
our model, GDP growth rates were grouped into 7 classes,
ranging from 1% to 20 %. LDA determines class means and
computes, for each individual, the posterior probability of
belonging to the different classes. Multiplying each value of
the linear discriminant by the corresponding elements of the
predictor variables and summing them up makes it possible
to estimate the score of each predictor. It is assumed that the
observations belong to the class for which they are most
likely have the highest probability.

S-separation

Figure 5 LDA Coefficients distribution within the particular class
Source: Authors' Own Plot
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Furthermore, by looking at what variables load highly, we
can determine what elements of the dataset are the strongest
signals for each of our classes. For example, the ECI score
(economic complexity index) has a very heavy load
coefficient when it comes to distribution into '0.5' and '1.5'
classes (fig.6). Therefore, as a good example of a separable
group here we determine “0.5” and especially “1.5” classes.
The “0.5” type GDP load very strongly on the corresponding
features like Diversity and ECI, implying that a combination
of these stats makes up the “0.5” class archetype.

LDA reduces dimensionality from the original number of
features to C — 1 feature. In this case, we have 7 classes, and
5 features, LDA will reduce it and, therefore the new feature
space will have only 2 features. The picture below (fig.7) is
the plot of the new feature space with the only two features,
we can observe the new positions of the data, there are a few
points overlapping between the three classes, but in general,
the dataset is pretty separable.

Figure 6 Dimensionally reduction by LDA
Source: Authors' Own Plot
After the training phase, we need to measure the accuracy of
the model obtained. The prediction result for our classifier
with the best results had an F1 score under 0.72 points. To a
certain extent, may be considered a credible representation.
The research in this chapter has been conducted in order to
test if GDP trend predictions outcome can be made based on
Trade Diversity features. The results demonstrate next:
Ÿ Linear Discriminant Analysis classification model is
able to yield much better performance in predicting the
annual GDP growth rates in the time period from 1962 to
2018.
Ÿ Following an LDA analysis, we defined that a Diversity
level has an impact on economic growth when the annual
growth of GDP indicator is in the range of 3% to 7%.
However, the Economic complexity index (ECI) has the
strongest influence in most growth ranges.

Autoregressive integrated moving average
The final stage of the study covers the forecasting of the
Diversity indicator. For this purpose, we will use the
functionalities of the Box-Jenkins model (ARIMA).
ARIMA stands for Autoregressive Integrated Moving
Average and it depends on three key orders (p, d, q) to be
successful. Those are briefly as follows: p is a number of lags
/ order of AR terms, d - order of differencing and q means the
number of lagged forecast errors i.e. order of MA terms.
Differencing (d) is carried out in order to transfer the
analyzed time series to the stationarity mode. To see if the
time series is stationary, we use the Augmented DickeyFuller (ADF) test. The null hypothesis of the ADF test is a
general statement that the time series is non-stationary. Let's
consider our forecasting experiment in the context of the
Russian time series. The p-value for the time series tested
around 0.393 points, which is greater than the significance
level of 0.05 points, so the time series is non-stationary, and
differencing is as such needed.
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According to the autocorrelation graph of the timeseries is
already stationary at d = 1 where only the first lag is above
the significance level, and therefore, the differencing order
for this model is defined at d = 1. Knowing we should
difference once, we go on to find out the autocorrelation
order of (p). We get it by counting the number of lags above
the level of significance in partial autocorrelation: PACF
reveals the net correlation between lag and series. In our

(a)

time-series, the first lag is the only one vastly above the
significance level and so he order (p) for AR will be within
one thence p=1 (Fig.8a) The autocorrelation function can
tell the order of MA term (q), needed to remove
autocorrelation in the stationary series. we find the MA-term
using the ACF (autocorrelation function) graph (Fig.8b).
One lag can be found above the significance level and thus q
= 1.

Figure 7 PAF and ACF

Let's fit the model on various differencing orders and
compare the results characterized by the good dense of

(b)

convergence with less amount of information lost by a given
model.

Source: generated by the authors in scikit-learn machine learning library and in statmodels - python statistical modeling package

Figure 8 Estimating ARIMA models with different orders of differencing
Although the predicted values were within the 95%
confidence interval, they turned out to be significantly
distanced from the actual values. This might be occurred
because of the critically high non-stationarity of the actual
series in a relatively short period. We can observe that in
2013 there was a sharp increase in diversity, which in 2015 is
replaced by an equally sharp drop. Since our time series
does not have a seasonal pattern, then fluctuations of such a

range go beyond the 95% confidence interval, significantly
limiting the objectivity of the forecast. To solve this
problem, the differencing was increased up to the secondorder, adjusting the value of P> |z| for AR and MA terms at
the 0.05 level. The best-fitted model with the lowest AIC and
MSE performance illustrated in the fig 9.b and fig.10 shows
the Diversity forecast up to 2022 time period with ARIMA
(2.1.1.) target model.
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Figure 9 Forecasting the diversification level of Russian export up to 2022 using ARIMA (2,1,1)
Source: generated by the authors in scikit-learn - machine
learning library and in statmodels - python statistical
modeling package
Based on the algorithm applied to the example of the
Russian diversity forecast above, similar forecasting models

have been carried out for the rest of the BRICS countries
(fig.11). The orders of ARIMA models also have been
carried out following the need to minimize the AIC criteria
and p-value.

Source: modeled by the authors in scikit-learn - machine learning library and in statmodels python statistical modeling package

Figure 10 Forecasting the diversification level of China, Brazil, India and South Africa from
2019 up to 2022 period using ARIMA
It is apparent, that an upward trend in the forecasted
Diversity dynamics can be seen only in China and India.
Even though the Indian forecast model contains fluctuations
with recurrent falls, the dynamics of Chinese diversification
forecast seems to have a strictly monotonic growth
trajectory. South African model is obviously stuck in

stagnation where a continuous trend at around 25 basis
points. And finally, we observe similarities on forecasted
dynamics of diversity between Russia and Brazil, which are
characterized by insignificant fluctuations of about 20 and
32 points, respectively.
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Conclusion
Summarizing the results of the study, the following main
conclusions should be drawn.
First, on the basis of the Products Space framework,
proposed by Hidalgo, Hausmann, B. Klinger, a multiple
regression model has been developed for the country's trade
diversity. Among the factors that have a potential impact on
this model, six predictors were identified, including ECI,
COG, Density, Country export, World export, and GDP per
capita. The developed model has been experimentally tested
in forecasting the export diversity across the BRICS
countries, including Brazil, Russia, India, China, and South
Africa. For each country, there has been defined own
combination of predictors, which have the most significant
impact on the Diversity score. It's been revealed that in
China, as the country with the most diversified exports, a 1point increase of the Density (industry specialization factor)
entails an increase in the Diversity by 9.564054 points. This
naturally confirms the impact of specialization in fastgrowing industries on the level of diversification.
Secondly, there has been conducted the test on whether the
GDP trend predictions outcome can be made based on the
Export Diversity features. For this purpose, the
classification analysis of 4 types of machine learning
models was generated. The analysis has been carried out on
a new dataset formed over a longer time period from 1962 to
2018 years. Following an LDA analysis, we defined that a
Diversity level has an impact on economic growth when the
annual growth of GDP indicator is in the range of between
3% to 7%. However, the Economic complexity index (ECI)
has the strongest influence in most growth ranges. Finally it
has been revealed that a Linear Discriminant Analysis
classification model is able to yield fair performance in
predicting the annual GDP growth with F1 score=0,72,
which may become a topic for further research.
Finally, the developed multiple regression model displayed
a fairly high convergence of the test sample with the trained
one. As a result, this predetermined the choice of the most
significant predictors and made it possible to forecast
diversification values up to the 2022 time period applying
the ARIMA model. It's been determined, that an upward
trend in the forecasted dynamics of Diversity is observed
only for China and India. Although the Indian forecast
model contains fluctuations with recurrent falls, the
dynamics of the Chinese diversification forecast seems to
have a strictly monotonic growth trajectory. As expected by
the forecasted values of the remaining countries, the

observed convergence of diversity patterns is not
accompanied by equal convergence in growth performance.
This may happen due to either unsuitable structural changes
are selected or structural convergence as such is not
sufficient to induce diversity convergence.
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This context, this study aims to understand the leadership development in an authentizotic organization.
Methodologically, it is based on a qualitative approach, having as strategy a unique case study. The object of study
was the company Condor S.A. located in the northeast of Santa Catarina, São Bento do Sul. Selecting respondents
was initially due to the role that each element plays within the variables that would be investigated in the organization.
In this sense, seven people were interviewed, according to the criteria of coexistence in the company's culture, as well
as considering their potential interactions with the leaders, the staff and corporate governance bodies. The results
indicated that all elements of an authentic leader were recognized by leader Heinz Engel, who began Condor's
succession process. Internal leaders, as postulated theoretically, converged on this culture in which these elements are
present.
Key words: Leadership; Organization Authentizotic, Leaders, Intenes Leaders Corporate Governance.
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T

he leadership theme involves a complexity of
aspects, because in any situation where there is more
than one individual involved in a given process,
someone, in a way, takes the lead in the pursuit of the goal
that provides the best viable alternative. For Northouse
(2004) and Yukl (2008) it has been the subject of much
research with a significant result, but without a conceptual
consensus, but a succession of approaches and theories from
different perspectives in their respective focused
environments.

transparent and honest relationships with his/her followers.
It is characterized when the leader values the contributions
of followers, who are guided by ethical conduct. Normally,
the authentic leader is able to build positive interaction,
providing enough openness for leaders to believe in
relational transparency. Mutual trust is a permanent
building, able to support those led and provide opportunities
for growth. Authentic leaders, promoting this kind of
relationship, result in positive performance that acts as
feedback from the led.

According to Zandler; Butler (2010) the development of
dynamic teams depends on leadership and commitment
between leader and followers, which brings efficiency to the
organization, since subordinates are configured to take risks
to achieve goals. Leadership can affect an organization's
levels of commitment to attitudes, motivation and
performance, and all of these aspects can affect levels of
commitment (SILVA, NUNES, ANDRADE, 2019).

As a theoretical approach that is more normative than
descriptive, authentic leadership proposes guidelines on
what the leader's actions should be and considers the
importance of intersubjective relationships between leader
and team member, so that both can develop their skills and
become aware of their weaknesses, beliefs and values while
interacting transparently, building more authentic
organizations. (PIOLI, et al., 2020).

Several traditional approaches evolved, and in the dynamics
where the subject demanded, new theories were emerging,
given the multiplicity of focuses involving behaviors,
processes and the diversity of contexts. Among these new
approaches, the Theory of Authentic Leadership, which
emerged no more than 20 years ago, has stood out. This
theory has its approach focused on values aspects of leaders
and followers. Much is being questioned today about moral
power and authority, not only in the organizational context,
but in terms of what happens worldwide related to effective
representativeness of its leaders.

In this bias of authentic leadership, theoretically, a variable
emerges, that intertwines within an organizational
environment in which leaders and members integrate into a
healthy climate, understood as such where workers feel it as
an environment that is an important part of their lives.
Authentic leaders are fully aware of their behavior and,
therefore, care about the impression they give to others,
always being concerned with conveying exactly what they
believe in through their actions. Levesque-Côté, et al.,
(2018). And in this context, we find the term Authentic
Organizations, as those that are trustworthy in which
workers have them as capable of providing a sense of
purpose in their lives. (KETS DE VRIES, 2001).

Esper and Cunha (2015) clarify that the debate on authentic
leadership in the area of management arose initially among
practitioners (pacticioners) to then gain space in the
academic sphere. This theory is born within
transformational leadership, assuming greater relevance
from the special edition of the 2005 Leadership Quarterly
periodical, in which the main works in the area were
published since the article by Bass and Steidlmeier (1999),
an inspiring work for the first discussions about the subject.
Taking into account that the competitive environment in
which companies are inserted, they lead to the
understanding that employees are their most important
assets, commitment and leadership are being identified as
the main resources of highperformance organizations
(YOZGAT; SERIM; DIKMEN, 2014).
Authentic Leadership Theory is an approach to leadership
that emphasizes building a leader's legitimacy through

In this sense, this study seeks to answer the following
question: How does leadership development occur in an
authentizotic organization? Therefore, it was defined as a
general objective to understand leadership development in
an authentizotic organization.
This study is justified because it understands the
interconnection within the environment of a company,
whose culture presupposes authentizotic and the role of the
Authentic Leader to maintain a favorable climate in order to
foster the formation of a authentic leaders body that
preserves this culture in which the human being is in
harmony with the larger goals of the company. It is a
commitment to place Authentic Leadership and Authentic
Organizations theories in an empirical context. It is also
noted that Authentic Leadership and Authentizotic
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Organizations are recent approaches and permeate among
academic discussions in organizational terms, especially in
a search for a kind of leadership that can act transparently
and ethically to build a healthy environment.
The paper is structured in six sections, starting with this
introduction; section two presents the theoretical
framework; followed by the methodological approach in the
third section. The results are presented in the fourth and in
section five the final considerations of the research are made
and, finally, the referential cited is available.
Theoretical foundation
This section presents the theoretical framework defined as
necessary for understanding the approach taken. To this end,
the following topics are addressed: authentic leaders and
authentizotic organizations.
Authentic Leadership
The credibility crisis that has occurred in recent decades,
involving major organizations, especially in the United
States, had as its starting point an episode involving a
renowned corporation, “Enron”, which came from poorly
managed administrations. Since then there has been a major
concern among scholars about the leaderships in
organizations. It was the beginning of a widespread
perception that corporate scandals stemmed from the greed
of executives, guided by a self-interest bias, which
negatively influenced the conception of managers' values in
conducting business; This compromised business results,
undermining hierarchical structures, and affected all parties
related to these corporations.
Bass (1985) already addressed an ethical perspective in
organizations, in a conception of authentic leadership. In
1993, Terry advocated the need for a leadership construct
focused on the ethical and moral stance of leaders. The
aforementioned author had already used the term authentic
leadership, understanding that this conception carried a
strong sense of value, indispensable for a rapidly changing
world. In 1997, articles such as “Authenticity, Intentionality,
Spirituality, and Sensitivity” (BHINDI; DUIGNAN, 1997)
and “The Power of Vulnerability in Contemporary
Leadership” (BUNKER, 1997) contemplated this vision of
leadership based on personal values and shared among its
followers, in a sense of moral and ethical conduct that
inspired trust.
Fry and Whittington (2005) state that negative occurrences
in the corporate environment led scholars to question

existing leadership approaches and that the challenge was to
find a new approach in a leadership model that included
leaders with personal values. Reed et al. (2011) reaffirm that
this authenticity bias was driven by scandals, especially at
the turn of the twentieth to the twenty-first century, in which
large organizations were involved, evidencing that the
leaders did not satisfy the confidence necessary for the
performance expected by the entities related to these
organizations.
The inoperative leadership approaches, such as charismatic,
transformational, and others, as ethics, servant and spiritual,
carried in their core the personalization and self-valorization
of the leader (BASS; STEIDLMEIER, 1999) and led to
theorists such as Avolio and Walumbwa, deepening in what
Bass (1985) had already expounded in his book “Leadership
and Performance Beyond Expectation”, published a number
of works on transformational leadership that moved toward
the conception of authentic leadership.
Esper (2015) mentions that besides the empirical
publications, the analysis of the texts allowed us to identify
that the authentic leadership theory originated in the
transformational leadership theory, especially inspired by
the article by Bass and Steidlmeier (1999). This article takes
an ethical perspective and divides transformational leaders
into two categories: (1) authentic transformational leaders,
leaders who exercise leadership based on ethical principles;
and (2) the inauthentic transformational leaders, those who
do not act on ethical values, but instead use their influence to
control and conform the followers to their interests.
According to Wiewiora and Kowalkiewicz (2018), authentic
leaders act according to personal values and convictions,
obtain credibility, respect and trust from their followers,
encourage different points of view and build networks of
relationships.
The authors Price (2003), Jingping (2004), Driscoll and
McKee (2007), Luthans and Avolio (2009), Neider and
Schriesheim, (2011) emphasize that there has been a
transition from migrating from transformational leadership
to authentic leadership from the perspective of ethical
principles to more consistently guide a new approach.
Gardner et al. (2005) mentions that Authentic Leadership,
although derived from Inspirational Leadership, differs from
it as that it is anchored in the deeper sense of the leader's own
self, being such self-conscious leaders aware of their
relationship to life in general, values and beliefs.
Eigel and Kuhnert (2005) emphasize that the authentic
leadership approach encompasses all forms of positive
leadership; however, it differs from others by being
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anchored in the deeper sense of the leader's own self; thus,
the basic assumption that these leaders are self-conscious.
However, Humphreys et al. (2011) question in this
conception in relation to the “true self” obtained in research
for the meaning of leader authenticity. Considering the
relational nature of leadership, it is believed that the leader's
behaviors may have an impact on the behavior of the
followers. If the specific behaviors of the leaders have
positive effects on the subjects, there are chances that these
subjects also develop these skills (REGO, et al., 2013).
Luthans and Avolio (2003) argue that authentic leaders are
guided by explicit and conscious values that allow them to
operate with high standards of moral integrity demonstrated
by behaviors that put ideals ahead of results.(PETERSON;
SELIGMAN, 2004).Avolio et al. (2004) further emphasize
that authentic leaders are keenly aware of their thinking and
acting, as well as the context in which they operate, and are
perceived as aware of moral perspectives; They are
knowledgeable about their own strengths and the strengths
of others, confident, hopeful, optimistic and resilient, and
endowed with a high moral character. (AVOLIO;
LUTHANS; WALUMBWA, 2004). Almondes; Teixeira
and Vieira (2020) define authentic leaders as people who
have reached high levels of authenticity, who know who
they are, know their values and beliefs and act according to
those values and beliefs. While they emphasize that people
are not entirely authentic or totally non-authentic, they can
have more or less authenticity.
According to Carvalho and Masur (2020) employees led by
someone who perseveres towards long-term goals, despite
difficulties and setbacks, also learn to persevere towards
their own self-generated long-term goals. Leaders with

developed leadership characteristics can contribute to the
development of behaviors aimed at commitment (REGO, et.
al., 2013).
Transparency is their essence, leading them to coherence
between their values and behaviors, which generates the
followers' respect and trust (WALUMBWA et al., 2008).
Seminal authors of this Authentic Leadership approach,
Luthans and Avolio (2003), Avolio and Gardner (2005),
Gardner, Avolio and Walumbwa (2005), Hoffman et al.
(2008), Ilies, Morgeson and Nahrgang (2005) and
Walumbwa et al. (2008) have as consensus the four
dimensions of this approach: moral orientation; relational
transparency; self-awareness and; balanced processing of
information (WALUMBWA et al., 2008). These dimensions
drive positive interaction between leader and followers,
value-based ethical conduct, the ability to objectively
analyze relevant data before making a decision, and a
fundamental element, the internalized moral perspective,
meaning that the leader is guided internal moral standards,
demonstrated by their self-regulating behavior
(WALUMBWA et al., 2008).
In terms of the environment in which leaders act, it is
emphasized that within this approach are contemplated the
six dimensions that Rego and Souto characterize
authentizotic organizations (KETS DE VRIES, 2001), as a
spirit of camaraderie, credibility and trust in superiors, open
and frank communication with the superior, opportunity for
learning and personal development, equity and work-family
reconciliation (COSTA, 2015).
Frame 1 presents the dimensions of authentic leadership,
under the guiding vision of seminal authors, within the
evolutionary construct of definitions.

Frame1. Dimensions of Authentic Leadership
Dimensions of
Authentic
Leadership
Self-awareness

Balanced Processing

Relational
Transparency

Moral

Definition
Demonstrate your vision and sense of the world by
perceiving and understanding your own strengths and
weaknesses, as well as being aware of how others see
you and the impact you have on others.
Objectively analyze all relevant information before
making a decision. Call on others to deeply challenge
their positions, and rooted opinions.
Openly share information, expressing true thoughts,
opinions and feelings.
Their conduct is guided by high moral standards, based
on values and ethics, to the detriment of organizational
and social pressures and their decisions and behaviors
are consistent with the values shown.
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Authentic Organizations
Given the context and considering all the aspects previously
introduced in organizational terms, through the exposed
approaches, according to Kets de Vries (2001), the
Authentic Organizations have the assumption that a

pleasant workplace prevails, where quality of life, the
positive climate, the organizational health, the affective
well-being and consequently, the personal and
organizational balance of its components are promoted;
where people can make the organization an extension of their
homes.

Figure 1.Correlation between concepts
An authentizotic organizational environment is made from
understanding the human being, giving conditions for the
individual to feel healthy in the organization. In order for
this integration between people and the consequent search
for results to be possible, the Authentic Organizations are
guided by the search for the reconciliation of organizational
health with the individuals' health, having as a fundamental
the action of leaders to contribute to create intertwining
features within the organization. Cavazotte; Duarte and
Gobbo (2013) describe the context in which authentic
leadership emerges and emphasize the concern with ethics
and trust in leadership. They establish, as main

characteristics, the greatest transparency in the relationship
with the team members and a conduct consistent with the
system of values and convictions, thus creating a climate of
respect and trust with their team members.
Rego (2004) mentions that the notion of authentizotic
organizations suggested by Kets de Vries (2001) captures
the essence of work environments, which can be a source of
meaning and growth for employees. Organizations with
strong authentizotic characteristics, according to Kets de
Vries, can be the anchor for health and psychological wellbeing (PWB) as well as a way to develop self-esteem. These
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organizations help employees balance their personal and
organizational lives, and this balance can act as an antidote
to stress. In the conception of Pioli, et al., (2020) in these
organizations, one seeks to better explain how the
relationship between leaders and followers takes place, as
well as to understand the person of the leader, based on
principles of psychology positive, which include the study
of positive emotions, positive traits (strengths, virtues and
skills) and positive institutions (democracy, family and
freedom)
The assumption, in this context, is that the organization's
leader communicates convincingly in order to give meaning
to those led by each organizational objective or purpose.
This kind of communication matches the word zoteekos,
"vital to life". Therefore, the interactions are clearly
established, providing meaning for the followers, which
leads them to conceive at work a factor for the essentiality of
their lives. Levesque-Côté, et al., (2018) the leader exerts
influence in order to achieve the established goals and
specific roles and requirements of the tasks, using an
exchange with his followers. This exchange can be
economic, political or psychological.
Kets de Vries (2001) emphasizes that Authentic
Organizations help their employees to strike a balance
between family and professional life. The author postulates
that in order to create a good place to work, a fundamental
condition is the relationship between the individual and the
environment, that is, it is significant to provide conditions
for him/her to feel proactive and healthy. The central
question posed by Kets de Vries (2001) is that the life for the
employee within the organization takes on meaning, and
thus it is possible for each to contribute to their full potential.
In this conception, it is assumed that there is a congruence
between the inner realities of each one and that found in the
work environment. Realities translated by the different
meanings that work environments provide to its members,
such as:
1) a sense of purpose created by leaders for people by
designing a future perspective and a culture for the
organization to contribute to a group identity;
2) sense of self-determination, meaning that employees
perceive themselves as masters of their destiny, in
control of their lives, not just passive or considered as
mere characters without their own identity in the
organization;

3) Psychological climate in which affective well-being
prevails;
4) sense of impact, favoring the members of the organization
having the feeling that their actions effectively influence
the life of the organization;
5) sense of competence, on the assumption that there is a
sense of possibility among individuals for growth and
personal development through the organization. The
organization fosters continuous learning that enhances
individual creativity and eliminates feelings of
frustration over career stagnation;
6) sense of belonging, in the sense that people feel inserted in
the organizational community. This bond forms the basis
of trust and mutual respect;
7) sense of pleasure and joy, on the assumption that
organizational life is run by people who promote and
encourage a happy environment, as an influx to the
mental health of individuals, from which imagination,
innovation and their assertiveness emerge;
8) sense of meaning, on the assumption that people feel
motivated to put their creativity at the service of work,
perceiving themselves as involved, focused on the work
they do in the organization.
3. Research method
This study is based on a qualitative approach, having as
strategy a single or common holistic case study (YIN, 2015)
or intrinsic case study (STAKE, 2000). Case Study Search
Frequency (YIN, 2015) is an upward trend, occupying an
increasingly prominent place in another research portfolio.
The object of study was the company Condor S.A., located
in the northeast of Santa Catarina, in São Bento do Sul city. It
manufactures hygiene, beauty, cleaning and painting
products. According to information gathered on the
company's website, it is the largest brush manufacturer in
Latin America, present throughout Brazil and in over 30
other countries. Employs over 1,200 employees who work
on the manufacture of over 1,500 personal care and home
care appliances and accessories.
Holder of a trajectory consisting of important phases since
its foundation in 1929, currently a family business in the
fourth generation. It emerges in the market, especially for
corporate governance consolidated within a succession
process that began in 1997, when family members withdrew
from executive management. Importantly, while adding
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significant contributions from market managers, it has
retained its values, within a culture of worker commitment
and leadership formed in a transitional context, which at
present are fundamental to its sustainability. Thus, the
phenomenon analyzed was focused on the variables of
authentic leadership and authentizotic organizations, which
theoretically complement each other. Its organizational
environment coupled with leadership and professional
development is the major motivator for choosing this case
study.
The selection of respondents was initially due to the role
that each element plays within the variables that would be
investigated in the organization. In this sense, seven people
were interviewed, following criteria of coexistence in the
company's culture, as well as considering their potential
interactions with the leaders, the staff, corporate
governance bodies and more specifically, Leader Heinz
Engel, who initiated the succession process. Were they:
E1. Mr. Jean Luc Jadoul, First CEO hired externally. Born in
Belgium and naturalized Brazilian. He took office in April
1997 and remained until December 1999.
E2. Mr. OsmarMühlbauer - First Chief Executive Officer
graduated from his own organization. Admitted to the
company in 1984, he assumed the maximum position in the
company in 2007, having remained until February 2011
(when he was struck by a stroke). Today is a member of the
Board of Directors.
E3. Mr. AlexandreWiggers - Current CEO, graduated from
his own company, in which he was admitted in 1988, when
he was 17 years old, to assist with administrative services.
E4. Sr. ErvinoBlödern, Director of a unit, Condor Pincéis,
has been with the company for 40 years, having joined as a
general services assistant in 1977. He has worked in various
areas of the organization (in a process of “Job Rotation”).
E5. Mr.ElzoDuda, Industrial Director. Admitted to the
company in 1986 as a machine operator, today industrial
director with over 30 years of business.
E 6 . S r. C l e i s s o n A l ve s , H R M a n a g e r o f t h e
company.Admitted to the company in 1997.
E7. Mr. Silvio Dreveck, State Representative (former mayor
of the city and former president of the Legislative Assembly
of Santa Catarina), former employee of Condor SA, where
he joined as a machine operator and became HR manager,
reporting to Mr. Heinz Engel (founder'sgrandson).

In order to collect the interviews, in addition to thepeople's
acceptance by the Free Choice Consent Term, the
researchers were guided to assure to ethics the interviewees
regarding what was said. All were recorded with the consent
of the interviewees. These interviews followed what Yin
(2015) postulates, which emphasizes that they resemble
guided conversations, not structured investigations.
Although the questionnaire used in the research was semistructured, during the interview the conversations flowed,
becoming more opened-questions, in order to obtain subtle
details to better understand the phenomenon.
4. Results Analysis
The organization that fosters continuous learning enhances
individual creativity and eliminates feelings of frustration
over career stagnation. The internal climate becomes more
positive for learning when workers feel that the organization
realizes their gifts and encourages them to develop their
potential. The concept of Authentic Organizations
formulated by Kets de Vries (2001) implies that they foster
continuous learning. When there is a climate of camaraderie,
stimulated by authentic leaders, there is an increase in selfesteem and learning ability of professionals. (CAMERON;
CAZA, 2004; CAMERON; DUTTON; QUINN, 2003;
KETS DE VRIES, 2001; 2013; MARUJO et al., 2007;
SCHAUFELI; BAKKER, 2010).
A climate of authenticity, transparency is conducive to a
positive environment in the company. Through reciprocal
feedbacks and relational transparency workers feel more
self-confident, which generates individual autonomy, with
consequent self-esteem and a feeling of well-being in the
work environment; this perception of feeling in a welcoming
environment encourages continuous learning for its
evolution and the mission of the company. (KETS DE
VRIES, 2013).
Condor has had an intrinsic culture since its founder, when
he himself sought to develop autonomy, including in the
machine manufacturing or his industry. It is said that on one
occasion, he had come across the head of the machine
development workshop, lying on a machine as if resting.
They were asking him why he was thinking how to develop
an “x” machine solution. As Augustus was a rude person, the
consensus is that he could severely draw your attention or
dismiss the employee. However, given what the worker had
pondered to him, he admitted this rather untimely attitude.
Even if it is an "anecdote case" it illustrates his personality
that he was human and understanding when it came to
seeking inspiration for creativity.
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And this culture remained with successive leaders. The
company built this culture by seeking learning, exhibitions,
company visits, international travel, external and internal
courses, as well as by the experiences provided in the
organization itself and by identifying workers who could
reach new positions. And this culture that has formed over
time has grown stronger as internal leaderships developed,
and continuous learning from outside managers, who joined
the company, was able to add knowledge, skills, human
understanding and vision to this team. developed to the
point of generating leaders to lead the company.
Among the relevant characteristics cited by the authors of
Authentic Leadership and Authentizotic Organizations, is
that these organizations are guided by seeking that the
followers give a meaning to life and its connection with the
present, promoting a renewed awareness of themselves,
which always leads them to be attentive to their purposes
within the larger mission of the company (SELIGMAN et
al., 2004).
Begley (2006) postulates the importance of the leader's role
so that, considering his individual perceptions, he builds a
context-adapted leadership, in which the followers feel that
they belong to a larger goal when they develop, building
their careers. For this development to occur, it is essential
that each leader feel motivated to build a career in the
company. Leaders need to be true, with their beliefs and
values transparently exposed, which is why leaders believe
they are actually acting for their personal development,
giving them a sense of empowerment in the company.
(VILAÇA et al., 2012).
Condor currently has a director who started his career built
in this company; from agricultural activities, began its
activities on the factory floor. His strengths were perceived
and enhanced by managers; today he holds the position of
industrial director.
“Everyone else has an in-house training, started some job
then became a manager, or started as a first job and then
became a manager, you saw Elzo, you interviewed him too,
he is chief operating officer, he'sbeen at Condor for 33, 32
years. It started there in the factory, in the machine etc.” (E3)
The focus on the potential of each professional in the
company has generated a culture of professional
development. Learning stimulates followers'autonomy
(ILIES et al., 2005). Authentic leaders as they intensify
appropriate training, by identifying their potential, promote
their autonomy and group integration in a process of

motivation that radiates in a sense of constructive spiral
(ILIES et al., 2005). The testimony below, from an egress of
the company, who started his career on the factory floor,
ascended his career at management level, then was city
councilor, mayor and today is state deputy, including
assuming the presidency of the Legislative Assembly of
Santa Catarina illustrates his initial impulse provided by
Condor.
“They had the human resources area that was one of the
sectors, sort of working with people training ... to do ongoing
training. And this ... manager who did that, he had all the
monitoring of your performance, both in production, and
your theoretical performance in training evaluations. And
these people were evidently seen by this manager ... and then
they were still taken for board evaluation, or at least the
director that was, the managing director, at least that was
done.” (E7)
There is a systemic way to be aware of led'spotentials and
their development. Authentic leaders help people explore
their true potential by empowering them to think,
encouraging them to make their own decisions, and giving
them the opportunity to assure people that they enjoy finding
solutions to their problems (WULFFERS; BUSSIN;
HEWITT, 2016). They validate, confirm, encourage,
support and believe in people's potential and ensure that they
do their utmost to improve the organization. The condor
already had a consolidated process, although not as formal,
but inserted in its culture, in which it was up to each sector to
identify the prominent people and lead them to superiors.
“... It was difficult for them to simply look for someone
without any information from someone outside the factory
who had not been trained or seen and performed ... then came
managing director of the company: “we have a name here,
like this, like this, such! ... [...] like me, when I had this
opportunity, so many others had, and not all, some went up to
a height, others were more, others were less, but it was
basically done with a lot of evaluation criteria.” (E7)
For learning is not enough knowledge, the practice of
everyday life; learning is aroused by attitudes. In an
environment of authentic leadership, followers are
encouraged to experience a variety of improved attitudes and
mindsets for their personal development. (AVOLIO et al.,
2 0 0 4 ; C H A N e t a l . , 2 0 0 5 ; DA S B O RO U G H ;
ASHKANASSY, 2005).
“Because it is one thing for me to have the theoretical
knowledge, it is another thing for me to start inside the
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factory and go all the way up the stairs let's say, going
through all the processes, what is the difficulty that a
collaborator has there in a machine, he will only know if he
lives it. So these management people, for the most part,
either lived together or were inside the factory. Most of the
managers ... These people, who were these managers, let's
say, the boss, no matter, was the leader, right, they were very
prepared to do this work, both the process and the person,
but mainly the people.” (E6)
The leader who starts at a lower level and climbs positions is
getting a better feel, has fueled his self-esteem, and his
learning is enhanced by his interaction. Knowing that the
company gives them the opportunity, they combine practice
with theory, which they seek to compose their personal and
professional development. Kernis (2003) postulates that
authenticity produces high levels of self-esteem, a sense of
self-worth, the ability to deal with the company's challenges
in a positive way. This authenticity that existed in the
relationship between leader and led in Condor was one of
the stimulators for learning generating the feeling of
belonging to them, also a profile of an authentizotic
organization.
This culture of valuing the employee was in a broad sense:
learning, trips to interact with business news, which
provided a permanent update for the development of
individuals who work in it.
“So, the company itself, Condor itself, was preparing this
staff internally, as I said, hiring companies that gave courses,
seminars, was a continuous policy of updating the
employees themselves ... as the professional I worked
t h e r e , t h a t a l w a y s v a l u e d t h e q u a l i t y, t h e
employees'efficiency, the honesty as well, but at the same
time allowed this sequence of opportunity for people to
grow.” (E4)
The development of Condor's current leaders, including
those at the top of the company, came through opportunities
that were given to it in view of its potential.
“So Osmar (first career CEO in the organization) took me to
the accounting area, and I stayed there following him
afterwards he was promoted, so did I, then he went to the
presidency, he invited me to be the managing-financial
director, but at that time already with a stake, a very big
decision of the family, both the Klimmek family, and the
Engel family. So mostly Marion and Mr. Heinz...” (E3)
And, in this perspective, in which Condor seeks to promote
personal and professional development, a group of

committed and trustworthy leaders is created within the
organization. Authentic leadership, characterized by
guidance, transparency, openness and trust, combines with
the development of the led, focused on worthy goals
(GARDNER et al., 2005). This philosophy, imbued with
Condor, generates this direction of authentizotic
organization, which inspires workers to develop.
“Today we seek here in the company even always to provide
growth to those who are already in here, exactly so that they
know that today, for example, when I look at Alexandre,
when I look at myself, Ervino, when we are directors, but we
were operators in here. Alexandre was an office boy Ervino
was an operator, I was an operator, but today we got in the
class position why? Because someone gave us an
opportunity, someone identified us, developed us, and that's
the way everyone in here.” (E5)
Walumbwa et al. (2008) points out that the authentic leader
has the ability to approach people with characteristics that
can fit this perspective of authenticity. George et al. (2007)
postulate that the authentic leader, besides choosing people
who meet their eventual needs, is able to provide them with
aggregating feedbacks. It is verified in the context of
Condor, that along its path, the leaders, managed to maintain
this competence in formation of good professionals, started
with its founder Augusto, precisely because of his ability to
intuit and choose people of his trust, believing in their
potentials. This concept of training good professionals is
recognized by Condor's intermediate leaders and senior
management:
“Alfredo, Heinz, Mr. Heinz's father, Condor If you look at its
story, it always made good professionals, Mr. Heinz always
says that.” (E3)
This culture of approaching people who can develop in the
company, who are still young in the community, already
existed in Condor, in previous managements. These
leaderships, with the discernment of approaching those with
characteristics that unite their purposes for the sake of the
organization, are proper to Authentic Leadershipculture. In
this context, a leadership of previous managements already
denoted this characteristic of stimulating people
development, which attests that this is an eminent culture in
the company.
“... When I started, my direct boss there, who was the
administrative and financial manager, was Mr. Laurindo
Rank ... He retired here in the company too, he was the
motivator, he was the motivator, he gave me opportunity; he
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and his co-assistant ... they gave me conditions and even
invited me to graduate in Information Technology at the
time. So like this .... Do you wanna do it? So, you see that
they encouraged me, invited me, of course I accepted it right
away ... So Laurindo Rank was my first boss, the first Leader
of mine who helped me.” (E4)
“And when he (Deputy Silvio Dreveck) came to Condor also
this view of Mr. Heinz about him happened, "the guy has
profile, has style, you can bet", went into a development line,
grew up, came to HR manager, and HR manager already
with the impetus to be political, already drawing this style
and Mr. Heinz was always a very strong godfather of Silvio.”
(E5)
Delegation not only gives training to the subordinate, but
also autonomy and empowerment. Leadership that has this
profile fits into one of the concepts of authentic leadership.
An important role of the authentic leader is to facilitate the
emergence of the follower's motivation that facilitates his
autonomy and group communication through proper
training. (GARDNER et al., 2005; ILIES et al., 2005).
In this process of professionalization this focus is more
systematized, in order to identify people for key positions,
analyze their skills and needs and, through appropriate
training, motivate them in relation to their future in the
succession framework for the most important positions in
the company structure.
“So people started mapping, and then more training took
place, but at the time of Osmar too, he also promoted some
training of these to develop the issues ... ”(E4)
At Condor, there is a formally implemented follow-up with
the respective identification and leadership analysis,
whereby the leaders encourage their members to seek to
develop, including their already detected strengths.
“... Today there is a leadership mapping program and for
each director or manager, he has mapped at least one
probable substitute who meets the conditions to eventually
ascend this new step.” (E2)
The organization that convincingly communicates in order
to give meaning to the led in each organizational objective or
purpose is among the Authentic Organizations (KETS DE
VRIES, 2001). Attention to the body of workers at Condor
also involves the Board of Directors. Of course, the interest
is not only in providing opportunities for them, but also in
security for the company. The employee who realizes that he
has a career possibility in the company is motivated to stay
because he knows that he develops.

“There is the board committee, which is the HR committee
that deals specifically with this point, so that eventually
someone does not happen for some reason, illness or fatality
has to walk away, that there is no one to continue, so in our In
this case, everything is well aligned and defined, this is the
work of the board, even if something fatality happens, you
can quickly continue.” (E2)
Kets de Vries (2001) postulates that in Authenticated
organizations there is a principle of equity and there is no
personal favoritism in promotions. At Condor, for every
important position in the organization there is a system that
points out possible successors, and not only that, a complete
development mapping of key people in the organization.
This avoids any favoritism.
“It (committee of the board) contributes to this. So, we have a
mapping, with a certain frequency we have meetings to just
look at it, especially the board and HR, look at this, the main
positions and who would be the possible successors, this
already has, this is preparing today, we have been doing this
for some years.” (E4)
The fact that the first professional manager who led the
company to delegate for a subordinate to replace him
converges to the realization that he was authentic,
transparent, had nothing to retain as his own positioning, but
committed to the team, proper to authentic leadership.
“I (1st external manager) brought one thing, when I went on
vacation, I indicated on the rotating one of my directors to
take my place, to act as a managing director. At first I felt that
Heinz was a little doubtful, but come on, if I can't leave 15 or
20 days, or even if it's 30 days, and any other director can't
run the company, during these days, something is wrong.”
(E1)
In this process, evidently leaders were formed, which
became the backbone of the company.
5. Conclusions
Authentic Leadership is defined by Walumbwa et al. (2008)
as a pattern of leader behavior that is based on promoting
both positive psychological capabilities and a positive
ethical climate to foster greater self-awareness, internalized
moral perspective, balanced information processing, and
relational transparency in the work of leaders with their
subordinates, fostering positive self-development
(WALUMBWA et al., 2008).
This definition contains the essential attributes for a selfconfident leader to act as a genuine person, who knows his or
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her strengths and uses them to conduct a project as
something transcendental that converges on an ideal, as in
an organization its growing and sustainable performance,
through led who use transparent treatment to develop them.
The authentic leader, with these characteristics, is able to
identify the potentials of the led, develop them and make
them convergent, so that the organization's group goals are
encouraged and committed to each other in a collective.
Luthans and Avolio (2003), May et al. (2004) and Mitchie
and Gooty (2005) emphasize the importance of humility, in
this perspective of authentic leadership, by which leaders
should be able to consult with people, promoting balanced
decision-making actions.
The above theoretical elements have been investigated in
Condor organization, this research aimed to confirm
empirically what is expressed in theory, seeking to
understand the development of leadership in an
authentizotic organization. From the evidence obtained, all
these elements were recognized by leader Heinz Engel, who
began Condor's succession process. Internal leaders, as
postulated theoretically, converged on this culture in which
these elements are present.
Complementary to the investigation were important leaders
who identified with the organization as Vicente Donini, on
the Board of Directors and one of the family members who
developed their potential in a more diplomatic authentic
leadership, which means that to be an authentic leader, no
matter the dissimulation, but the fact that it is what it is. The
key is that it integrates with the led, in a constructive,
transparent process, so that the development of all.
This proposition contemplated authentic leadership as
support for an authentizotic organization. Theoretically,
authentic leadership is said to be associated with the overall
well-being of employees and their performance in
organizations (WALUMBWA et al., 2008; SOUSA, 2009).
Kets de Vries (2001) postulates that authentic leaders
develop in their followers a sense of purpose, competence,
self-determination, even impact. In this respect, then, the
authentic leader in giving followers a meaning for the work
in which they engage is useful for an organization where
they feel integral; and that feeling useful, have their high
self-esteem, which comes to provide well-being at work.
Within these conceptions it is concluded that an authentic
family leader, embodied in the leadership climate that
existed at Condor, of an authentizotic environment, where

worker'swell-being is stimulated, consolidated a sense of
purpose, competence, self-determination, impacted by the
led, which is advocated in authentizotic organizations.
Regarding the recommendations for future works, it is
suggested to do empirical studies, in companies, of this
region originating from a European culture, to ascertain the
leaders in a different context and their influences.
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The broad objective of the study is to analyse the price interrelationship of real estate, gold and stocks. Lack of a
centralized market place like stock market makes the real estate more illiquid and reduces its diversification
possibilities compared to gold and stocks. When the assets like real estate, stocks and bonds collapse, gold has
historically seen huge increases in value as people make a quick flight to quality and safety. Most of the retail
investors lack a proper understanding of asset price movements. An in-depth analysis of what determines asset prices
and their interrelationships are justified in this scenario. On the basis of the data analysis, it can be concluded that the
Residex, the real estate price index generally moves with gold price and Sensex. However, no signs of concordance
are noticed when gold price and Sensex are taken together.
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A Quarterly Journal

SCMS Journal of Indian Management, July-September - 2020

65

A

ssets are any items of economic value owned by an
individual or an entity that can be converted into
cash. In the aftermath of financial liberalization
and innovation, asset prices have become the most
important factor in driving economic fluctuations,
allocating resources across sectors and time, and
influencing the strength of financial system (Hordahl P,
2007). In recent years, policymakers have been confronted
with unusual developments in asset prices, including strong
booms and busts. The extraordinary strength and breadth of
the price swings in the real estate, gold and stocks affect the
overall economic system to a large extent. As a result, it has
become necessary to understand what determines asset
price movements, to interpret the message they contain
about the future and to incorporate them into policy
decisions.

Operational Definitions
Residex: A housing price index designed by the technical
advisory committee of National Housing Bank (NHB)
which is updated quarterly.
Tier I cities: Indian cities are classified into three – X, Y and
Z or Tier I, Tier II and Tier III–based on the
recommendations of the Sixth Central Pay Commission in
2008. The largest cities in the country are included in Tier I
and Tier II categories.
Kendall's Coefficient of Concordance: A non-parametric
statistic which is used for measuring the agreement among
raters. It is also known as Kendall's W.
Objectives of the study
a.

To generate an index for the estimation of real estate
price movements in India.

b.

To analyze the trend and pattern of real estate,
equities and gold price movements.

c.

To explore the interrelationship between real estate,
gold and stock price movements.

Statement of the Problem
The present study examines the trend and pattern of price
movements in real estate, gold and stocks. Among these
assets, measuring the value of real assets is often a daunting
task because of the lack of a proper market mechanism.
Lack of transparency in property dealings, heterogeneity in
the prices, the stickiness of rents and above all, the
relatively illiquid nature of real estate assets result in a
tendency for property prices to deviate from their long term
fundamentals in the short run. There are problems with the
financial assets too in the form of irrational volatility in the
price. Fluctuations in macroeconomic variables are often
affecting asset prices. Investors have apprehensions on the
unpredictability of stock price movements and the higher
level of risk involved. Even though gold seems to be a safer
bet compared to real estate and stock, it doesn't generate an
income other than price appreciation. All such factors
indicate the complexity involved in the analysis of price
interrelationship of assets.
Most of the retail investors lack a proper understanding of
asset price movements. They invest in assets like real estate,
gold and equities without updating with the price trend that
may sometimes lead to huge capital loss. Traditionally gold
is considered as a safe investment asset; however,
fluctuations in macroeconomic variables are affecting the
price stability. In the case of equities, the influence of
overall economic sentiments is likely to be very high. Due
to the unpredictability of stock price movement and the
inherent high risk, many people refrain from investments in
stocks.

Hypothesis of the study
H0: There is no concordance between Residex Tier I cities,
gold quarterly movement and Sensex quarterly. (W=0)
H1: There is concordance between Residex Tier I cities,
gold quarterly movement and Sensex quarterly movement
(W≠0)
Scope and Relevance of the Study
Real estate, gold and stocks are fundamental investment
assets. In developed countries, all these three assets are
quite common in one's portfolio. In India, investment
demand shows unprecedented growth over the past two
decades. Asset prices play various related roles in the
monetary policy/financial stability frameworks. These roles
include acting as sources of information concerning market
expectations and market's risk behaviour, acting as leading
indicators of output, rate of inflation and financial distress,
and acting as indicators of the downturns that hit the
economy.
Outlook on various investment assets has widened since the
introduction of economic reforms in India in 1991. Foreign
Institutional Investors (FIIs) and portfolio investors have
found value in investing in emerging economies like India.
Asset prices had soared to new heights when global
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investors began to pour their surplus fund to the Indian
market. Domestic and foreign investors aggressively
invested in Indian real estate and stock markets. Investment
demand for gold also improved because of its resilience
towards economic uncertainties. All these developments
have led to the emergence of several investment avenues
and brokerage firms in the country. The study has an
interdisciplinary relevance. Apart from Economics, it
integrates various genres of Social Science such as Finance,
Management, Commerce and Accounting. The study also
provides opportunities for further research in related areas
such as investment management, portfolio diversification
and the assessment of investment preference.
Limitations of the Study
It is beyond our capacity to conduct a perfect examination
of the price interrelationship of all the real and financial
assets. Hence the investigator proposes to limit his interest
into three specific asset classes – real estate, gold and stock.
In India, serious studies on real estate are still in their
infancy, and the genre is not as appealing as management
studies. The investigator relied on the NHB Residex figures
for data analysis which may not reflect the entire real estate
price trend of the whole nation. The NHB Residex
represents only the residential housing sector, and that
indicates the price trend in 26 major cities only. During the
analysis, Kolkata has omitted from the list of Tier I cities
since the population numbers and density of population
show a negative trend. Another Tier I city, Hyderabad is
included in the study even though it has a lesser accuracy of
55.4 per cent in predicting the Residex.
Moreover, the study will be based on the Indian context,
even though all three assets have greater international
relevance. The findings and outcomes of the study may or
may not be the real indicator of the future market price
trends. It may only help to frame a link between real estate
prices and other asset prices.
Review of Literature
The word 'reality' is now used in practice as a synonym for
real property which means, strictly speaking, the interest in
the land. Real estate is a term that has come about as a result
of commercial usage (Unger, 1969). The dynamics of the
real estate sector always depend on the value of a property,
and hence the valuation methodology has great
significance.

It has been observed that asset markets in India have been
increasing, reflecting structural factors, namely, rising
incomes and financial liberalism. The real estate market
always has an upper edge, but the stock market is gaining
greater prominence. According to Purfield, gold represents
India's third major asset class. India is the world's largest
consumer of gold, accounting for about 20 percent of global
gold purchases annually (Purfield, 2007).
ICRA research report brings out the variation in the
movement of the Sensex values and the gold prices. They
found that during 2001 and 2002 an inverse relationship
existed between equity and gold prices in India. When the
stock market peaked in 2007, the correlation between the
gold price and Sensex was significant which means that
investors would have profited not only from their equity
holding, but the increase in gold prices would have also
reaped high benefits. However, by 2008, the two assets
displayed an inverse relationship by moving in opposite
directions and proved the ability of gold to protect one's
portfolios at the time of a recession (ICRA, 2009).
Investments in real estate and stock markets are related in
many ways. The real estate sector is characterised by
speculative development activities and highly dependent on
bank lending (Hiang, 2004). The returns from real estate
and stock market investments are closely related to the
growth of the national economy and specifically to the
earnings in the corporate sector.
Gold is universally acceptable and acts as a saviour in the
time of a crisis and serves various purposes economically
and politically. Most central banks and other official bodies
hold gold as part of their external resources. This is because
of gold as a secure asset that is tangible, storable,
transportable and indestructible (Jaiswal B, 2015). India is
the largest importer of gold in the world. Gold imports
constitute above 10 per cent of the value of total imports in
India. Indians purchase around 700-750 tons of gold every
year. It is also estimated that the unofficial gold stocks held
by Indians are estimated to be well above 20,000 tons which
are around 9 per cent of the total global gold stocks (Singh
B, 2016)
Stock exchanges provide an organized market place for
investors to buy and sell securities freely. The market offers
perfectly competitive conditions where a large number of
sellers and buyers participate (Gurusamy, 2008).
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Macroeconomic factors like inflation, exchange rate
fluctuations, economic growth and interest rates are
significant factors affecting market volatility. Similarly,
political conditions, government policies, capital flows
from global markets also affect the volatility of Indian stock
market significantly (Bahadur, 2016). Stock market
sentiments can be represented by market indices, and these
indices are based on samples that are fairly reliable because
of the tendency of all stocks to move together. When the
purpose of an index is to represent the changes in the value
of stocks, one can have tremendous confidence in a small
sample of large companies because relatively few
companies account for a large proportion of the value of all
companies (Chandra, 2013).
Research Methodology.
The research design followed in the study is descriptive and
longitudinal. The descriptive analysis explains the present
situation of variables, and it is useful to gather quantifiable
information which can be used for statistical analysis. The
longitudinal method is useful for analyzing the variables
over a period of time. Here, the same variables are
interpreted in many ways to derive the outcome.
Sources of Data
The nature of the topic under study requires extensive use of
secondary data. Data of real estate price was collected from
the National Housing Bank (NHB), the wholly-owned
subsidiary of Reserve Bank of India. Residex, the real estate
price index published by NHB is used along with Census of
India reports of 2001 and 2011 in order to analyze the
interrelationship of real estate price with the price of gold
and stocks. Gold price data is taken from the website of the
World Gold Council (WGC). Stock price trend in India is
well represented by the indices of India's leading stock
markets, Bombay Stock Exchange (BSE). The index
closing values of Sensex is used to analyse stock price
movements.
Period of Research
The population statistics of the Residex cities are derived
out of the Census India report of 2001 and 2011. Even
though NHB began to publish Residex data from 2007
onwards, the quarterly figures are available only from Q1
2010 to Q1 2015. Thus the analysis of price
interrelationship among assets is focused for a period from
Q1 2010 to Q1 2015. Apart from Residex index, secondary
data related to the price of gold and stock market indices are
also taken up for analysis.

Tools for analysis
Statistical tools and econometric methods are extensively
used in the study. Statistical techniques like averages,
standard deviation and least squares are used in the early
stages of analysis. The predicted value of Residex was
derived using Automatic Linear Modelling (ALM). The
curve estimation models used in the study are Linear,
Logarithmic, Inverse, Quadratic, Cubic, Compound,
Power, S, Growth, Exponential and Logistic. In order to test
the price interrelationship of assets, Kendall's Coefficient of
Concordance (also known as Kendall's W) has been used.
This model was introduced by Maurice G. Kendall, a British
statistician and Bernard Babington Smith in 1938. Kendall's
coefficient of concordance is a non-parametric statistic
which is used widely to assess the agreement among
different raters. The rating ranges from 0 to 1 where 0
represent no agreement among raters, and 1 represents
perfect agreement (Legendre, 2010).
Profile of Variables Used in the Study
The study on price interrelationship of various assets is
focused on three variables: real estate, gold and stock. Both
gold and stock have daily price quotes. In the case of real
estate, an imperfect market mechanism prevails, and daily
price quote is not at all possible.
Real Estate Price – NHB Residex
The uncertainty in the pricing of real estate assets has led to
the formation of a Technical Advisory Group (TAG) with
advisor, Ministry of Finance as its Chairman and experts
from National Housing Bank (NHB), Reserve Bank of India
(RBI), National Sample Survey Organization (NSSO),
Central Statistical Organization (CSO) and other eminent
market analysts as members. A pilot study was conducted in
five major cities viz. Delhi, Mumbai, Bangalore, Kolkata
and Bhopal which represents various parts of the country.
Based on the recommendations of Technical Advisory
Group, NHB launched Residex index for residential
properties in Indian cities in July 2007. Price Relative
Method (Modified Laspeyres Approach) has been used to
construct the Index. The base of the Residex is taken as 100
(NHB, 2017). Later, Residex expanded to cover ten more
cities, viz. Ahamedabad, Chennai, Faridabad, Hyderabad,
Jaipur, Lucknow, Kochi, Patna, Pune and Surat and the base
year has been shifted from 2001 to 2007. Five more cities –
Bhubaneswar, Guwahati, Indore, Ludhiana and Vijayawada
were added to Residex since Q1 2012. For ensuring a wider
representation, another six cities were added to Residex viz.
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Chandigarh, Coimbatore, Dehradun, Meerut, Nagpur and
Raipur from Q1 2013 thereby taking the total number of
cities to 26. There is a proposal to expand the Residex to 63
cities which are covered under the Jawaharlal Nehru
National Urban Renewal Mission (JNNURM) for a wider
geographical spread. NHB is also planning to incorporate
commercial real estate price to the index in order to make it
a more composite one.
Just as the Nifty or Sensex indicates the stock price
movement, the NHB Residex is tracking the residential real
estate price movement in the country. It is the first official
house price index in India. Initially, the source of data for
Residex preparation was the housing loan records of
Housing Finance Companies and Banks. NHB had also
depended on reputed private consultancy/research
organizations to get the required data. Presently, the data
from Central Registry of Securitization Asset
Reconstruction and Security Interest of India (CERSAI),
the central online mortgage registry of India is available to

NHB for the computation of Residex. Nowadays, NHB
Residex is considered as one of the best and most reliable
sources of real estate price in the country even though its
methodology is not free from limitations (Kumar, 2013).
Data analysis with all the Residex constituents at a time is
not feasible since there is a large difference between the
Residex values of Tier I, Tier II and Tier III cities. This
three-tier classification is made on the basis of the grading
structure devised by the Government of India to allot House
Rent Allowance (HRA) to public sector employees posted
in various cities. Based on the recommendations of the
Sixth Central Pay Commission, Indian cities are classified
into X, Y and Z which are commonly referred as Tier I, Tier
II and Tier III cities respectively (Government of India,
2008). Presently, eight cities – Delhi, Mumbai, Chennai,
Kolkata, Ahmedabad, Bangalore, Hyderabad and Pune –
are classified as X (Tier I) cities. The data analysis of the
study is conducted with Tier I cities only.

Table: 4.1 Residex index of Tier I & Tier II cities (Q1 2010 – Q1 2015)

Source: National Housing Bank (NHB)

4.2 Gold Price
Gold is a frequently traded commodity which has universal
acceptance. The international price of gold depends on
many factors and there are price variations in different
countries. In India, price of gold varies from one state to

another because of demand-supply factors and tax
differences. Hence the daily data of international price of
gold (in Indian Rupees) published by World Gold Council
(WGC) for a period of Q1 2010 to Q1 2015 is used for
analysis.
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Table: 4.2 Gold price movement (Q1 2010 to Q1 2015).

Year

Quarter

Gold Price
Troy ounce (in Rs.)

Gold Price
Gram (in Rs.)

Gold Price
Sovereign (in Rs.)

2010

1

50,080

1610

12880

2010

2

57,778

1858

14864

2010

3

58,730

1888

15104

2010

4

62,847

2021

16168

2011

1

64,172

2063

16504

2011

2

67,300

2164

17312

2011

3

79,339

2551

20408

2011

4

81,304

2614

20912

2012

1

84,696

2723

21784

2012

2

89,252

2870

22960

2012

3

93,675

3012

24096

2012

4

90,814

2920

23360

2013

1

86,865

2793

22344

2013

2

70,835

2277

18216

2013

3

83,046

2670

21360

2013

4

74,504

2395

19160

2014

1

77,147

2480

19840

2014

2

79,091

2543

20344

2014

3

75,131

2416

19328

2014

4

76,126

2447

19576

2015

1

74,284

2388

19104

Source: World Gold Council

Stock Price
Stock market indices are used by investors and financial
analysts to describe the market sentiments. Stock price trend
is well represented by these indices. Sensex (BSE 30), the
flagship index of Bombay Stock exchange (BSE) is used in
the study for data analysis. Sensex is a market capitalization

weighted index of 30 well-established and fundamentally
sound companies listed on BSE. The base date for Sensex is
April 1, 1979 although the Sensex came into existence on
January 1, 1986. The base value has been set at 100. From
September 1, 2003 onwards, Sensex is constructed on the
basis of the free float market capitalization method.

A Quarterly Journal

SCMS Journal of Indian Management, July-September - 2020

70

Table: 4.3 Sensex and Nifty quarterly data (Q1 2010 to Q1 2015)

Year

Quarter

Sensex Quarterly

Nifty Quarterly

2010

1

16772

5058

2010

2

17401

5177

2010

3

18636

5539

2010

4

20021

6040

2011

1

18532

5573

2011

2

18828

5586

2011

3

17109

5230

2011

4

16428

4944

2012

1

17450

5203

2012

2

16989

5094

2012

3

17809

5341

2012

4

19091

5752

2013

1

19197

5908

2013

2

19553

5859

2013

3

19115

5747

2013

4

21042

6154

2014

1

21340

6281

2014

2

24016

7146

2014
2014
2015

3
4
1

26388
28020
28834

7842
8232
8642

Source: www.bseindia.com, www.nseindia.com

Data Analysis
Longitudinal and descriptive statistical analysis is used in
the study. The study is focussed on a period from Q1 2010 to
Q1 2015. Population statistics (Census 2001 and 2011) in
Tier I cities which are included in the Residex list are taken
for the purpose of analysis. Residex values assigned to the
cities in various quarters are modified by equating it with the
density of population figures, thereby creating Residex as a
function of the density of population. Econometric methods
are used to investigate the relationship between real estate
prices and other asset prices.
Residex Estimation
The overall objective of the analysis is to conduct an impact
study across three variables, namely, Real estate, Gold and
Sensex. The problem encountered by the researcher here

pertains to the calculation of Residex for the whole nation.
Residex is an index which is calculated individually for
cities alone, and the availability of a national index is very
remote. Hence it was necessary for the researcher to go on
estimating the same in order to have a cross-comparison of
the same with gold and other national indexes like Sensex. It
was decided to generate a national Residex for Tier I cities,
and to normalise the drastic fluctuations in the Residex, the
Residex figures of all the cities were equated with the
density of population of the cities; thus resulting in a
predicted score of Residex. The density of population in
each of the Tier I cities were derived from the population
figures of Census 2001 and 2011 and the land area (in sq.km.)
of these cities (see Table 5.1). The researcher relied on the
density of population to derive the predicted score of Residex
since it is one of the major determinants of real estate price.
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Table 5.1 Growth of population in Tier I cities

Cities (Tier I)

Land area (Sq. km)

Ahmedabad

464.17

Bangalore

Population 2001

Population 2011

Growth (in %)

4525013

6352254

40.38

709

5101000

8425970

65.18

Chennai

426

4343645

7088000

63.18

Delhi

1484

13782976

16753235

21.55

Hyderabad

650

3637483

6809970

87.22

Mumbai

603.4

11914398

12478447

4.73

Pune

479

2540069

3124458

23.01

Source: Data Analysis

Among the Tier I cities, Hyderabad registered the highest
rate of growth of population with 87.22 percentage during
the last two census intervals. Delhi is the largest city by land
area. It also has the highest population, followed by Mumbai
and Bangalore. The growth of the population seems to be
lowest in Mumbai between census 2001 and 2011.
Estimation of Residex for Tier I Cities
For the estimation of Residex, the population needs to be
computed initially to find out the density. The population
details of cities are solely based on the 2001 census and
2011 census. Hence the population details are estimated for
the rest of the period based on the compounded growth
percentage. Thus the data is generated for a period starting
from Q1 2010 to Q1 2015. The density of population is
estimated from the total population and the total land area in
square kilometres (Table: 5.1). The actual Residex values
are extracted from the National Housing Bank (NHB) for

the period starting from Q1 2010 to Q1 2015 on a quarterly
basis.
Delhi, the National Capital Territory is one of the largest
metropolises in India with 21.55% growth of population
over the last two census years. Delhi economy has grown at a
compound annual growth rate (CAGR) of 12.9 per cent
between 2004-05 and 2015-16. Delhi State Government
expects the economy to register a growth rate of 11-11.5% at
the end of 2017. At current prices, the Gross State Domestic
Product (GSDP) was $85.4 billion in 2015-16 (India Brand
Equity Foundation, 2017). Delhi is a top tourist destination
in the country and an attractive real estate hot spot.
Construction and real estate development is a prime
industrial activity in Delhi along with Banking, Financial
Services and Insurance (BFSI), IT and ITES, tourism, agroprocessing and logistics. The Residex value of Delhi peaked up
to 202 during Q1 2013. The predicted Residex values displayed
a steady rising trend and reached 214.5 as on Q1 2015.

Table 5.2 Estimated residential index for Delhi

RESIDEX DELHI
Year

Quarter

Density

Residex

Residex Predicted

2010

1

10910

106

122.87

2010

2

10964

110

127.24

2010

3

11017

115

131.63

2010

4

11071

123

136.04

2011

1

11125

142

140.48

2011

2

11180

147

144.93

2011

3

11234

154

149.41

2011

4

11289

167

153.91
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RESIDEX DELHI
Year
2012

Quarter
1

Density
11344

Residex
168

Residex Predicted
158.43

2012

2

11400

175

162.98

2012

3

11456

178

167.54

2012

4

11512

195

172.13

2013

1

11568

202

176.74

2013

2

11625

199

181.38

2013

3

11681

190

186.03

2013

4

11739

196

190.71

2014

1

11796

199

195.41

2014

2

11854

193

200.14

2014

3

11912

189

204.88

2014

4

11970

189

209.65

2015

1

12028

190

214.45

Source: Data Analysis

The next step was oriented to generate a predicted value of
Residex as a function of density of population in order to
normalise the extreme fluctuations. This was attempted with
the help of Automatic Linear Modelling which has an

advantage of preparing the data automatically by trimming
the outliers if any. The details of the model are exhibited in
figure 5.1(a) to 5.1(c).

Figure: 5.1 Regression model summary and coefficients for Delhi
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Source: Data Analysis

The accuracy of the model is explained by R2 and the details
of that are given in Figure 5.1(a). The model has an accuracy
of 77.3% in predicting the Residex. The regression model
generates an equation Y= -770.540 + 0.082x [figure 4.1(c)].

Thus the values for Residex are predicted based on the
equation which is exhibited in Table 5.2. The R square
values and the equation for all the Tier I cities under study
are prepared in the similar way and given in the following
table 5.3.

Table 5.3: R-square values and regression model equation for Tier I cities

Tier I Cities

R-square

Equation

Delhi
Mumbai

77.3%
93.7%

Y = - 770.54 + 0.082x
Y = - 3804.193 + 0.0193x

Chennai

89%

Y = - 466.185 + 0.044x

Bangalore

73.2%

Y = - 62.026 + 0.013x

Hyderabad

55.4%

Y = 48.384 + 0.004x

Ahmedabad

88.6%

Y = - 329.475 + 0.036x

Pune

96.5%

Y = - 1.095.336 + 0.195x

Source: Data analysis

Source: Data Analysis

Figure: 5.2 Trend of estimated Residex in Tier I cities
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Figure 5.2 illustrates the trend and pattern of estimated
Residex movement in Tier I cities. It is evident that real
estate value in Chennai is well ahead of its peers during the
period of analysis. Hyderabad and Bangalore registered the
lowest rate of growth of real estate value among Tier I cities;
however, Bangalore outnumbered Hyderabad from Q3
2011 onwards. There is a unique pattern in the estimated
Residex values of Mumbai, Pune, Delhi and Ahmedabad.
All these cities are maintaining a reasonable price
appreciation during the period of study. Among them, Pune

has emerged as the star performer in terms of real estate price
appreciation since Q4 2013.
Curve Estimation of Gold Trend
As in the case of Sensex figures, the curve fit estimation can
be used to plot the fluctuations in the gold data for the period
of analysis (Q1 2010 to Q1 2015). The curve estimation is
useful to assess the type of regression model which is best
suited to explain the trend.

Table: 5.4 Model Summary and Parameter Estimates of gold quarterly
Dependent Variable: Gold Quarterly

Source: Data Analysis

Table 5.4 represents the model summary and parameter
estimate of 11 regression models. The most suitable model
for data analysis is identified based on R square and its
significance. The Table shows that Cubic model is having
the highest R square (0.799) which is found to be significant.
The Cubic model is able to explain 79.9 percentage of the
changes that happened to gold quarterly data for the period
of study.
The figure depicts the details about the observed data spread
and the cubic regression model line associated with the
estimation. It can be observed that the Cubic model line
travels closely with most of the data points. Thus the model
can explain the trend of the data. A model equation can be
formed based on the cubic model as follows:
Gold quarterly = 9784.35 + 2331.84x + (-139.03x2) +
2.28x3

Source: Data Analysis

Figure: 5.3 Cubic Model with Gold Quarterly Data
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Here, gold quarterly is considered as the dependent variable
(y) and time as an independent variable (x). The depicted
figure is an x, y plot, including the regression line. In the
equation, the first and the third coefficients are positive, and
the middle coefficient is found to be negative. The positive
value for the linear term suggests that the quarterly gold
price (dependent variable) increases initially with time. The
movement of gold quarterly decreases with time at a later
stage, and this is represented by the negative value for the
squared term in the equation. The last data point in the figure
lies above the regression line, which is represented in the
equation with the positive value of the cubic term and
indicates a trend reversal in the gold price. In short, the
overall price trend of the gold quarterly is evident in the
Cubic model. During the period of study, the curve has a
positive slope until the tenth time sequence, and later the
slope becomes negative gradually.
Curve estimation of Sensex trend
The Curve Estimation procedure produces curve estimation
regression statistics and related plots for 11 different curve

estimation regression models. A separate model is produced
for each dependent variable. The dependent and
independent variables should be quantitative. If we select
time as the independent variable, the curve estimation
procedure generates a time variable where the length of time
between cases is uniform. If time is selected, the dependent
variable should be a time-series measure. Time-series
analysis requires a data file structure in which each case
(row) represents a set of observations at a different time and
the length of time between cases is uniform. The curve
estimation procedure allows us to quickly estimate
regression statistics and produce related plots for 11
different models. Curve Estimation is most appropriate
when the relationship between the dependent variable(s) and
the independent variable is not necessarily linear. The
objective of applying the curve fit estimation was to plot the
fluctuations in the quarterly Sensex data right from Q1 2010
to Q1 2015. With the help of this analysis, we will able to
assess which regression model will be the best to explain the
trend.

Table: 5.5 Model summary and parameter estimates of Sensex quarterly
Dependent Variable: Sensex Quarterly

The table gives the model summary and parameter estimate of 11
regression models namely; Linear, Logarithmic, Inverse,
Quadratic, Cubic, Compound, Power, S, Growth, Exponential and
Logistic. The best model that fits the data is identified based on R
square and the significance of R square. From the table it can be
interpreted that cubic model is having the highest R square (0.945)
which was found to be significant (p<0.05). R square is otherwise

known as the coefficient of determination. That means, it is the
squared value of the multiple correlation coefficient which
explains the ability of the regression model to explain the data
considered for analysis. Cubic model was able to explain 94.5
percentage of the changes happened to Sensex quarterly data for
the period under consideration.
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Source: Data Analysis

Figure: 5.4 Cubic Model with Sensex Quarterly Data
Here, Sensex quarterly is considered as the dependent
variable (y) and time as an independent variable (x). The
figure gives the details about the observed data spread and
the cubic regression model line associated with the
estimation. It can be seen that the cubic model line travels
closely with the data points. This suggests that the model
could explain the trend of the data. A model equation can be
formed based on the cubic model as follows:
Sensex quarterly = 17231.14 + 501.83x + (-88.03x2) +
4.43x3
The figure depicted is actually an x, y plot including the
regression line. From the equation it can be clearly noted
that the first and the third coefficients are positive and the
middle coefficient is found to be negative. The positive
value for the linear term suggests that the dependent variable
increases initially with time. The negative value for the
squared term says that past a certain point the movement
decreases along with time. The positive value for the cubic
term actually suggest that the trend increases there after
along with time. The figure shows that the cubic model
follows the observed data points fairly well during the
observed time period. However, because of the positive

cubic term in the model, the curve is turning upward at the
end of the tenth time sequence.
Interrelationship of real estate, gold and stock price
movements
Next part of the analysis is oriented towards assessing the
intragroup homogeneity between the movements of
Residex, gold and Sensex which are some of the major
economic indicators of a nation’s growth. In order to assess
the intragroup homogeneity, the researcher is using the
Kendall’s Coefficient of Concordance which is also known
as Kendall’s W. The model was proposed by Maurice G.
Kendall, a British statistician along with Bernard Babington
Smith in 1938. Kendall’s W is a rank-based correlation
measure which is used to measure agreement among
observers. Once the variables are identified, this test rank the
data according to their contributions to the overall
concordance; thus producing the results for group
homogeneity (Kendall, 1938).
The next step of analysis is to find out the concordance that
exists between Residex of Tier I cities, gold price and
Sensex. The hypothesis fixed for the test, significance of the
result and the decision is furnished in Table 5.6.
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Table: 5.6 Test for Concordance – Hypothesis Test Summary Residex T1 cities, Gold and Sensex quarterly

Source: Data Analysis

It can be noted that the test is found to be significant at 0.05 level
which rejects the argument that the concordance exist between of
Residex (Tier I cities), gold quarterly movement and Sensex

quarterly movement is equal to zero. Hence the alternate
hypothesis speaks about the concordance that exists between these
variables and it is found to be significant.

Source: Data Analysis

Figure: 5.5 Mean Rank Calculated for Residex T1 Cities, Gold and Sensex Quarterly

Figure 5.5 details about the mean rank calculated for all the
three variables along with Kendall’s W and the associated
asymptotic significance. It is also noted that the Kendall’s
coefficient of concordance or Kendall’s W was found to be
at 0.764 (p<0.05). If W is 0, then there is no overall trend of
agreement among the variables and if it is 1, there exist
perfect agreement. Intermediate values of Kendall’s W
indicates a greater or lesser degree of unanimity among the
variables (Corder, 2009). A relatively high value (0.764) of
Kendall’s W in this case signifies the observation that there
exists high concordance among the variables considered for
analysis.

It may not be accurate to stop the analysis with this finding
alone, since there are three variables involved in the analysis.
The hypothesis test summary listed in Figure 5.18 says about
the significant association exists between the variables. But
there can be non-significant relations also which can only be
identified with the help of a pair-wise comparison. The pairwise comparisons shows a distance network chart and
comparison table produced by K sample non-parametric
test. The result of the pair-wise comparison are furnished in
Figure 5.6.
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Source: Data Analysis

Figure: 5.6 Pairwise Comparisons of Residex T1 Cities, Gold and Sensex Quarterly
The procedure followed here is to make a pair of all the
variables involved in this analysis and to compare the
association that exists among themselves and the
significance of the result. It is interesting to note that
concordance exists between Residex of Tier I cities and the
quarterly movement of gold (Test statistic = -1.38, p<0.05).
This finding justifies the argument in favour of real estate as
a safe long term investment as in the case of gold. Analysis
also suggests that the concordance exists between Residex
of Tier I cities and Sensex quarterly movement (Test statistic

= -1.62, p<0.05). This result is in line with the market
phenomena in which both Real estate price and stock price
move in the same direction. However, the concordance
exists between gold and Sensex is not found to be significant
(p>0.05). This is because of the fact that equities are risky
assets and gold is traditionally considered as a safe bet. It has
been observed that during times of economic crises, stock
market falls and gold surges. Thus all the results are in line
with present day market trends.
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In order to identify the homogenous subsets if any, a step
wise step down multiple comparison is attempted. The result
is furnished in Table 5.6. The procedure described in this
section is an extension of the ad hoc procedure developed by
Campbell and Skillings. This procedure starts with the
overall hypothesis involving all K populations, and if the
hypothesis is rejected, then it considers the sub-hypotheses
involving K”1 populations, continuing until the hypothesis
only involves two populations or no hypotheses are rejected.
If all sub-hypotheses are considered, it may be
computationally too expensive when K is big, so a shortcut is
used on the sorted samples. This procedure returns a
sequence of subsets of populations with homogeneous
characteristics (Campell & Skillings, 1985).
Summary of Findings, Recommendations and
Conclusion
Assets like real estate, gold and stocks are influencing
individuals in many ways. Real estate is an asset that caters
to the basic needs of individuals. Every economic activity,
irrespective of its nature, is related to piece of land or an
office space. Gold is an asset that influenced human life
since the time immemorial. The attachment of people
towards gold along with its status as an investment asset has
given gold a preference over many assets. Stocks are
comparatively a modern investment asset that became
popular among investors in advanced countries; and
presently getting wide acceptance across the globe. A study
on the price interrelationship of these assets helped to
generate better insights into the investment horizons of
small and retail investors.
Major Findings of the Study
While analysing the Residex data of Tier I cities, it was
found that these cities exhibit an increasing price trend
during the period of study. Among all the Tier cities with
Residex index, Chennai, Pune and Mumbai have recorded
the highest price appreciation during the period of study. The
cities recorded the lowest price appreciation are Hyderabad
and Bangalore. The average predicted score of Residex in
Tier I cities registered an overall growth rate of 70.74
percent between Q1 2010 and Q1 2015. The average of the
predicted Residex values of each Tier I cities over the
various quarters of the period of study can be considered as a
national representative for real estate price in the country
even though the values do not cover the real estate in the
rural areas.

Price of gold registered 48.32 percent appreciation of value
from Q1 2010 to Q1 2015. It had a steady uptrend till the
third quarter of 2012. From Q4 2012 onwards gold price
began to display a volatile trend with a negative bias. While
analysing the stock price trend, it was found that in 2010, the
Sensex ranged from 16772 (Q1 2010) to 20021 (Q4 2010).
But in 2011 the trend reversed and the index declined to
16428 in the fourth quarter. However, the recovery happened
from Q1 2012 and it reached 28834 in Q1 2015. There was
71.92 percent increase in the value of Sensex during the
period of study. Cubic model has been identified as the best
regression model to explain the trend with gold price data
and Sensex data. This selection of regression model is based
on R square and its significance. The next best model that fits
the data seems to be the quadratic model.
The researcher relied on Kendall’s coefficient of
concordance, a non-parametric statistic to explain the
interrelationship among real estate, gold and stock price
movements. It consists of a test of concordance with
hypotheses, calculation of mean rank of assets and pairwise
comparison of assets. In the null hypothesis, no concordance
is assumed between the estimated Residex of Tier I cities,
gold price and Sensex. From the hypothesis test summary,
mean rank calculation of variables, it has been proven that a
significant level of concordance exists among the variables.
Hence the null hypothesis is rejected and alternate
hypothesis is accepted.
On the basis of the data analysis it can be concluded that the
Residex generally moves with gold price and Sensex.
However, no signs of concordance are noticed when gold
price and Sensex are taken together. The researcher has taken
up the task to prepare an index which can be considered as a
national representative index. Such an index was essential to
study the interrelationship of various assets.
Recommendations
It would be highly recommended that the authorities have to
take strict measures to keep the real estate guideline value at
par with market price so that unaccounted transactions and
the related problems can be avoided. There should be
government level efforts to promote affordable housing with
liberal financing options. This can save a vast majority of
middle income group from exorbitant pricing pressure in the
residential real estate segment. Government should
vigorously promote modern investment avenues in gold such
as gold ETFs and SGB schemes so that people can ensure
safety, liquidity and a guaranteed return. Again, it is
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advisable for retail investors to watch asset price
developments carefully to make proper inferences on value
investing.

Campell, G., and Skillings, J. (1985). “Nonparametric
Stepwise Multiple Comparison Procedures.” Journal of
the American Statistical Association, 998-1003.

Conclusion

Chandra, P. (2013). Investment Analysis and Portfolio
Management. New Delhi: Tata McGraw Hill Education
Private Ltd.

Asset prices and their interrelationship are closely watched
by economic analysts and policy makers since it reflects the
nature of financial stability in a country. In the near future,
asset price developments are likely to become major
determinants of the economic activities of various
economies by making consumption and investment less
dependent on current income and more sensitive to changes
in income, interest rates and asset prices. In India, asset
market is growing rapidly since the inception of economic
reforms. Gold remains as a lucrative investment option with
its positive feature of low correlation with other asset prices.
The real estate market reigns but the stock market is all set to
achieve greater heights. An in-depth analysis of what
determines asset prices and their interrelationships are
justified in this scenario.
Scope for Further Research
Recently, National Housing Bank has widened the coverage
and depth of NHB Residex by incorporating House Price
Indices (HPI), Land Price Indices (LPI), Building Material
Price Indices (BMPI) and the Housing Rental Index (HRI).
Thus, in the near future, we will have authentic data of all
these variant segments which will be useful for a
comprehensive assessment of real estate price in the
country. Sources from NHB indicate that more cities will be
included in future to ensure pan India presence. This will
brighten the prospects of further research in the area. The
present study envisages construction of a national index for
real estate price in India which is updated on a daily basis as
in the case of Sensex, Nifty or Gold ETF. Further research on
this area can contribute towards this end and it would
become a landmark in the history of real estate pricing in the
country.
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This study examined the effect of internal controls compliance as a panacea for organizational viability using selected
manufacturing companies in Nigeria. The specific objectives of the study were to evaluate the impact of internal
controls compliance on viability of organizations in Nigeria, and to measures the impact of internal audit on the
viability of organizations. To achieve these objectives, a well structure questionnaire was developed and administered
to 85 sampled internal audit and budget and accounts department staff of six manufacturing companies. From the
analysis, it was discovered that there is a positive and significant relationship between internal control compliance
and viability of organizations in Nigeria. The result generated from the software indicated that there is also a positive
and significant relationship between internal audit and the viability of organizations.
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he need for total compliance with internal control,
rules or adherence to organizational ethical
standards is very pertinent in ensuring that
organizations performed at their maximum capacity.
Internal audit is designed to act as checks and balance by
ensuring that all transactions, both financial and nonfinancial, are carried within the confines of the
organization's set rules. This is because business
organizations especially those in the private sector are now
very critical by demanding a high level of competency and
professionalism from internal auditors due to the essential
nature of their function which helps to ensure that resources
that are deployed for any given task are used efficiently, and
high rate of financial misappropriations are mitigated to the
barest minimum. The mismanagement of funds and
companies' assets by employees has been attributed to a lot
of factors ranging from: poor welfare, weak corporate
governance and lack of well-articulated ethical standards
that will help to enhance organizational culture for effective
and efficient management of resources both financial and
non-financial (Romamoorti, 2003). It is obvious that
organizations with ethical standards and good compliance
culture performed better than others due to the effectiveness
of the internal audit function, which supports management
ability to conduct their activities effectively. The prima
benefit derived from an effective internal audit function is
that it restrained those entrusted with companies' resources
from engaging in unethical activities which impact on the
organizations performance negatively. Compliance with
rules and internal audit has risen in prominence in the past
few years because of the growing number of moribund of
firms arising from weak internal controls and noncompliance with ethical standards. The declining number of
successful corporate institutions and the increasing rate of
failure in terms of going concerned of many companies in
the private and public sectors is a thing of concern to
standard setters and relevant regulatory bodies as well as
agencies. It is obvious that: difficult operating conditions,
structural challenges and the increasing rate of fraudulent
activities in the country led to the closure of some
companies. Many of these cases of the untimely death of
businesses has been attributed to ineffective internal
controls and absence of compliance with ethical standards
due to non-adherence to organizational norms and nonadherence to statutory laws. The essence of the compliance
function is to ensure that business transactions are
conducted with strict adherence to organizational standards
and empower those responsible for compliance to execute

their function. The internal audit function is unique in any
organizations, because it is an important unit that ensures
that companies resources are not misused by ensuring that,
the reporting structure and the methods of communicating
reports to the Board of Directors deter staff from unethical
acts conducting themselves within the rules of engagement
(Ghita & Boston, 2004).
It is pertinent for all organizations to have a well- structured
internal control manned by competent internal auditors
because internal audit helps to ensure that all the structures
work well since their works entail day-to-day monitoring of
organizations businesses and ensuring that regulatory
standards are complied with by all employees (Udoayang &
James, 2004). The internal auditors are employed to ensure
maximum compliance with rules because the rationale is to
ensure that employee of organizations conducts all business
dealings in accordance with organizations ethical standards,
regulatory frameworks and other applicable laws. Corporate
governance also plays key roles in ensuring that the status of
the going concern of corporate entities is ascertained, and
also working to ensure internal procedures are not
jeopardized by employees (Effiong, Inyang, Nabi, Dada &
Adejonpe, 2018).
Statement of the problem
Compliance with internal control rules and internal audit is
very important in ensuring that firms achieve their goals,
which is to ensure the effective and efficient application of
materials and human resources for the maximization of
profit. One important thing is that no organization can
achieve any goal if the internal controls are weak or
inefficient. The relationship between internal audit, internal
controls and the viability of organizations are indispensable
because a breakdown is capable of causing the entire
organization long-term financial setbacks. This has led to the
enactment and pronouncement of various laws and
standards from the International Audit and Assurance
Standard s well as the International Accounting Standard
Board to guide Auditors and Accountants.
Despite the various ethical standards from relevant
professional bodies and other applicable laws that are in
place, there is an alarming growth rate of business failure due
to fraud, non-adherence with organizations' norms,
misappropriation of funds, financial recklessness and
egoistical nature of men which has been the factors that are
linked to untimely moribund of some companies in Nigeria.
The rate of accounting scandals that are emanating from
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corporate entities especially those that happened
yesteryears has prompted many questions about the roles of
internal auditors and even the external auditors that
examined the works that are done by the internal auditors if
they can rely on in the course of the external audit. The noncompliance with business norms and other ethnical
principles that guide organizations led to the failure of many
companies due to weak internal controls. The posers this
study unraveled was; to examine the effect of internal
controls compliance on the viability of manufacturing firms
in Nigeria.
Objective of the study
The aim of this study is to evaluate the effect of
internal controls compliance as a panacea for organizational
viability of selected manufacturing companies in Nigeria. In
order to accomplish this objective, two specific objectives
were formulated thus:
1. To evaluate the impact of internal controls
compliance on the viability of manufacturing
companies in Nigeria
2. To measure the impact of internal audit on the
viability of manufacturing companies in Nigeria.
Research hypotheses
In order to accomplish these objectives, two research
hypotheses were formulated thus:
Ho1: There is no significant relationship between internal
controls compliance and the viability of manufacturing
companies in Nigeria
Ho2: Internal audit does not have any effect on the viability
of manufacturing companies in Nigeria.
History of organizations of the study
Flour Mills of Nigeria Plc. (FMN) a listed company in the
Nigeria Stock Exchange market was incorporated on 29th
September, 1960 as a private limited liability company with
a total share capital of N1 million. The company later
metamorphosed into a public company in November 1978.
The shares of the company are held both by foreign investors
and local investors in Nigeria. Currently, 56% of the
company paid-up shares capital are owned by two foreign
investors, and the local investors in Nigeria owned 44% of
the shares capital of the company. The company for decades

is into the production of Wheat milling, which forms the
financial backbone of the company. FMN pioneered flour
milling in Nigeria which was commissioned in 1926 with
the capacity of 500 metric tonnes of wheat per day, but the
story is different today as the Apapa milling complex has a
rated capacity of over 8,000 metric tons per day making it
one of the largest single-site mills in the world.
For the past five-decades, FMN's flagship food brand,
“Golden Penny”, has become a well-known brand and
consumed by many Nigerians and mostly patronized by
bakers and confectioneries. The “Golden Penny” basket of
foods has now grown to include products such as Semovita,
Masavita, Pasta, Noodles, Refined sugar, Margarine,
Vegetable oils, and a range of snacks and breakfast cereals,
instantly recognizable in any Nigerian households.
Dangote Flour Mills Plc (DFM) was established in 1999 as a
division of Dangote Industries Limited (DIL) to carry out
the production of wheat in Nigeria. As a result of the
strategic decision of DIL to incorporate its various
operations, Dangote Flour Mills was established in 2006.
The restructuring was completed in January 2006 when the
Federal High Court sanctioned a Scheme of Arrangement
wherein all the assets, liabilities and undertakings of the
erstwhile flour division of DIL was transferred to Dangote
Flour Mill. DFM has mills located in strategic positions
across Nigeria comprises; Apapa, Ikorodu, Ilorin, Kano and
Calabar.
Lafarge Africa Plc is a member of the Lafarge Holcim
Group. The company was listed on the Nigerian Stock
Exchange (NSE) and served Nigeria and South Africa with a
wide range of building and construction solutions designed
to meet housing and construction needs from small projects
like individual home buildings to major construction and
infrastructure projects.
The Southern Nigeria operations comprise of a cement plant
in Mfamosing, Nigeria and a product distribution hub in Port
Harcourt, Rivers state. The Mfamosing plant is a modern
production facility with an annual cement production
capacity of 5MMT. It was originally established in 2002 as
United Cement Company Nigeria (UNICEM) Limited, after
the acquisition of the assets of moribund Calabar Cement
Company (CalCemCo). With plants in Ewekoro and
Sagamu in the South West, Mfamosing in the South-South
and Ashaka in the North East of Nigeria, Lafarge Africa Plc
currently has an installed cement production capacity of
10.5MTPA.
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Premier Feed Mills is a leading Animal Feed Manufacturer
in Nigeria. It has a complete range of products covering all
aspects of animal feed requirements in Nigeria and
neighbouring countries and provides these to the market at
competitive prices. Premier Feed Mills commenced the
manufacturing of animal feeds in 1968 in Sapele, Delta state
with a small annual 5 metric tons'/h facility to manufacture
animal feed for commercial purpose. After more 30 years of
operations, Premier Feed Mills has grown to become one of
the leading animal feed producers in Nigeria. PFM
expanded its production capacity to 15,000 tons/ in 1983
monthly. In order the meet demand of the customers, PFM
acquired SEEPC in 2003 and the completion of Africa's
most modern, fully automated feed factory in 2010, PFM is
one of the leading companies in Nigeria. They supply the
entire Nigerian animal feed market under the trade name
Topfeeds.
JR Rubber Industries started operation in 1994 with a
location on Abuja that takes cares of customer's demand in
Nigeria. The company is into the production of pavers of all
kinds. The pavers we walk on, or the compound walls we
admired is the handwork of JR Rubber Industries. JR
Rubber Industries cast moulds in different varieties. Their
moulds are used in factories in urban and rural areas, large
scale and small scale factories. The long lifespan of their
rubber moulds have earned them customer loyalty; all their
clients have long term relationship with them. Shaped by
straightforward business principles and foundation of trust,
the firm has emerged as the leader in the global market over
the years. Today, the company has a presence in 33 countries
worldwide with experience of erecting 87 paver plants
worldwide and over 2,600 paver plants across India.
The idea that led to the establishment of Nigerian Breweries
was conceived by Frank Samuel prior to World War II. But
the project kick-started after the war. Nigeria Breweries
commenced operation in 1946 and the first bottle of its
brand, the Star Lager, rolled off the bottling lines of its
Lagos brewery in June 1949. As the company expanded into
other regions, it established more breweries such as Aba
Brewery in 1957 and Kaduna Brewery in 1963. By 1971, the
company was one of the largest industries within the country
in terms of capital investment. In 1982, another brewery was
opened in Ibadan. In September 1993, the company
acquired its fifth brewery in Enugu, and in October 2003, its
sixth brewery, sited at Ameke in Enugu. Ama Brewery
began brewing on the 22 March 2003 and at 3 million
hectoliters is the largest brewery in Nigeria.

heoretical Framework
The following theories are pertinent to the study
Contingency theory by Fred Fielder 1984
The essence of carrying out an audit by all corporate
institutions is to test the accuracy of the financial statements
that were prepared by management in order to ensure that
management adheres to policies, procedures and practices in
the preparation of the financial statements. The audit is not a
mere exercise, but government-mandated all corporate
organizations carry out independent audit on a yearly basis.
Also, industry standards can compel organizations to carry
audit in order areas like: technology and safety. Despite the
fact that audit is mandated for various reasons, they are
several factors that impinged corporate entities final results,
and as such, the contingency theory considers these factors
in the course of the audit work.
The organization is a complex system that relies on so many
components to function effectively, and due to the complex
nature of the external and internal environments, the
contingency theory of leadership and management states
that there is no standard method that organizations can be
led, managed and controlled by management. The types of
audit functions that will be carried out by the internal or the
external auditor depend on the internal and external factors
that are affecting the particular organization's performance.
It is due to these factors that the contingency theory can be
applied in order to manage the auditing activities. Since the
audit process entails both the assessment of internal and
external environmental factors to ensure smooth audit
process, it, therefore, required full access to documents,
policies, systems and procedures to manage audit activity
and also to enhance the audit process to be well structured.
Daft (2010) stated that contingency implies that one thing
depends on other things, and contingency theory means “it
depends”. This complies that since audit depends on other
things, auditors must ensure compliance with industry
standards, government regulations and compliance with
internal norms. It is the duty of internal auditors to ensure
that there is maximum compliance with external policies and
procedures by staff with regards to all transactions, both
monetary and non-monetary. The extent of compliance with
internal controls will determine the types of test that external
auditors will perform because during the audit process both
compliance and substantive tests are conducted, and this
depends on the type of business, employed skills level,

A Quarterly Journal

SCMS Journal of Indian Management, July-September - 2020

86

available technology, applicable laws, competencies of
internal auditors and adherence to procedures. These are all
the contingencies factors that determined the outcome of
audit work, and the auditor's competency and years of
experience to critically evaluate the financial instruments
and other financial and non-financial activities which
contribute immensely to the values of the audit.
Lending credibility theory by Lougley-Cook (1962)
The lending credibility theory that was propounded by
Lougley-Cook in 1962 holds that financial statements are
very crucial to all the parties that directly or indirectly have a
stake in all organizations. As such, it is pertinent for
financial statements to be audited to affirm management
reports concerning organizations activities. The lending
credibility theory opines that audited financial reports are
prepared by management to shows their stewardship to the
owners of an entity and those that have stakes in their
companies (Volosin, 2007). In the business environment,
organizations do not operate in isolation because the
business world is made up of many groups that the activities
of organizations affect or affect what organizations are
doing. As such, management reports must incorporate all
the interest of the parties. For insurance, those that have an
interest in the activities of organizations are: shareholders,
managers, employee, creditors, community leaders,
government and other groups.
The financial statements prepared by management are very
important to all these groups, and it is required by law for the
financial reports to be affirmed by an independent auditor
that it is free from material misstatements to aid decision
making especially by the major recipient of the financial
statements like: shareholders, potential investment and big
institutions like insurance companies. The decision taken
by these parties is a function of the financial statements at
their disposal. The affirmation of all financial statements is
very important because the essence of having internal and
external auditors is to add credibility to the financial reports
to boosts investor's confidence with the hope that their
investments are secured (Letza, 1996).
Empirical review
The continuous existence of any business organization is a
function of how well employees complied with the
organization norms and other regulatory standards that
guide the operations of the business in that sector or industry
it operates. In order to check the effectiveness of norms and

how well employees complied with those norms in the
course of business operations – the internal auditors'
carryout frequent review of transactions, both financial and
non-financial. This is because internal auditing has been
proven to be one of the essential tools that are used to shape
the ethical environment of organizations since internal
auditors are full-time employees saddled with the tasks of
monitoring operations and transactions on a daily basis to
tackles the internal issues that emanates from employees and
management activities (Udoayang & James, 2004).
The study of Mawanda (2008) which was carried on the
effects of internal control systems on financial performance
of institution of higher learning in Uganda concluded that,
internal audit has significant impact on financial
performance and as such, organizations should be carrying a
risk-based auditing with the help of internal auditors as this
will aid to detect risk early and put more efforts on areas that
will encourage transparency and accountability.
Cooper and Craig (1983) conducted a research on the roles
of internal audit in the Asia pacific and discovered that there
were some problems of great concern to the auditing
profession. He noted that there were issues concerning what
internal auditors were doing and their Chief Executives
Officer (CEO) was doing to enhance the viability of
organizations than merely focusing on the traditional
financial auditing duty. This is due to the fact that the
auditing profession in the 1980s suffered a lot of set-backs
than what it is today.
Mutus (2012) studied the impact of risk based audit on
financial performance of commercial banks in Kenya. He
concluded that risk based auditing and internal auditing staff
should always be encouraged because they enable the
detection of risk at the initial stage in which transparency
and accountability are encourage in order to enhance
performance. This is a clear indication that there is an
obvious relationship between performance and internal
auditing.
In another study, Eniola and Akinselure (2016) studied the
effect of internal control on financial performance of firms in
Nigeria in which they adopted a survey design with sample
size of one hundred and fifty (150) employees shows that
internal controls mechanism plays significant impact
especially in the area of fraud detection and the prevention of
frequent occurrence of fraud. Also, in a study conducted by
Ironkwe and Ordu (2013), they further affirmed that internal
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controls are good parameters that help to enhance financial
management of organizations. The study adopted survey
research design, and primary source of data was used with
222 questionnaires administered to 202 respondents. The
data was analyzed with multiple regression and Pearson
Correlation Coefficient (r) statistical tools was used in
testing the hypotheses.

they work with in order to be objective in all situations. If not
the integrity of internal auditors as regards their objectivity
in reaching an opinion, conclusion and recommendations
will be based on subjective influences which will cause the
rationale for Internal Audit (IA) to be unproductive.
Independence is primary for the work of an auditor to be
effective towards the achievement organization goals.

Compliance and internal audit

The role of internal auditors is very herculean, especially
regarding the internal compliance with organisation
standards and policies, compliance with international and
national standards in ensuring a holistic approach in the
course of their functions (Peursem, 2004). The internal
auditors' independence is further strengthened when they
enjoy the support of management by ensuring that their
independence during the audit is not jeopardize by
management influence (Bov-Raad, 2002). The internal audit
department in a well-structured organization also accesses
and monitor the various corporate governance decisions
made by management and advice management on the
appropriateness of the decision with regards to financial and
non-financial activities of the company (Sareens & deBeddle, 2016).

Corporate entities have their norms which are designed
based on the environment and the sector they operate, and all
employees are expected to comply with both the
organizations norms/cultures and other regulatory standards
guiding the operations of businesses within the
environment. Compliance with standards helps corporate
entities to ensure that the controls put in place are working
appropriately by ensuring that internal controls are adhered
to in order to achieve what it is designed for (Haylas &
Ashton, 1982). Compliance is an essential component
because its attest to the fact that the controls which are
design to help plan, organize and direct programs are
working effectively to achieve desired performance target
(Esmaijee, 1993).
Internal auditing and compliance are different concepts, but
they are essential tools that are inter-related in economic
activities. Most importantly, ensuring efficient and effective
monitoring of the day-to-day workings of organizations.
Internal control is operated by internal auditors to carry out
the daily review of organizations operating practices, human
resources guidelines, ensuring that corporate projects
follow due process and ensuring that compliance is not
compromised to the detriment of the organization. The
internal audit function makes use of organization norms,
regulatory compliance tools, professional guidelines and
modern technology in the course of their work to ensure that
all employees work within the hemisphere of their job roles.
This is because it has been proven that internal auditing
function contributes immensely in sustaining organizations
culture and compliance with professional standards
enhances internal audit function (Ridley& D, Silva, 1997).
Independence of internal auditors and compliance
Independence is defined as the freedom from conditions that
is capable of impeding objectivity. Chun (1997) defined
independence as the essence of auditing and based on this
definition; internal auditors should be independent of
personnel's and the operational activities of the organization

Internal auditors and audit committee
The internal auditors and the audit committee are employes
of the organizations they work for. Still, despite their
involvement in the day-to-day business of the organizations,
it is required that they should exercise a high level of
independence and be objective in all situations. The ethical
standards of all organizations are designed by management,
and other standards that emanate from professional bodies
and regulatory frameworks by the government are expected
to be monitor by the audit committee and all matters relating
to the going concern of the company should be
communicated through appropriate channels to the
shareholders (Udoanyang & James, 2004). Internal auditors
with the collaboration of the audit committee act as a
watchdog in checking the activities of employees and
management for the overall interest of the company. But the
actualization of the objectives of the internal audit depends
on members of the audit committee. It is important for the
audit of any corporate organization to be established based
on the following:
1. The audit committee should be established by firms with
the aim of improving corporate governance standards;
2. The establishment of the audit committee should not be
under the influence of cabal or dominant personality by
the mainboard;
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3. The establishment should not act as a hindrance to the
external auditors and executive directors; rather it should
strengthen their relationship by ensuring that their works
are done holistically;

applicable to internal auditor which affect their
objectivity and can emanate from a self-interest
conflict either through ownership of shares and the fear
of losing their job.

4. The committee should be saddled with the responsibility
of monitoring and directing the internal audit function;
and

4. Familiarity threat: Is a threat that the internal auditor
may become over-influenced by the personality and
quality of the directors and management, thereby
influencing the outcome of the audit functions.

5. The audit committee should be made up of men of strong
integrity with a proven high degree of objectivity.\
Challenges faced by internal auditors
The challenges faced by internal auditors include:
1. Management override of internal controls. It is obvious
that internal auditors that are expected to be objective
are subjective because controls that would have been
effective are always overridden by management in
some organizations. It is not news or fictions,
especially in Nigeria that many of the financial
statements frauds that have occurred are always
perpetrated by a deliberate override of internal controls
by the top and senior management staff. The case of
Cecilia Ibru, a senior executive staff of Oceanic Bank
and one of the most celebrated bankers in Nigeria is a
clear indication of the influence of management on
internal auditors. She was sack in 2009 after she was
found guilty of using several fronts- the major one
being her former nanny, Nanashetu Bedell to siphoned
billions of naira from her bank by approving loans
worth billion to her even when there was a limit on the
amount she can approve which was one billion.
2. Centralization and limited numbers of internal audit
staff. Another setback faced by internal auditors is the
centralization of their job in the main
office/headquarter, and they are made to visit other
branches once a month or quarterly, and this is due to
the limited number of auditors to monitor the activities
of other branches. The situation is not different in
Nigeria where big firms centralized the internal audit
function in their head office and this, in turn, hinders
the prompt detection of fraud and ensuring weak
internal controls are strengthened, and compliance
monitored daily through review of transactions.
3. Self-interest threat: The self-interest threat faced by
external auditors if they own shares or have any
business darlings with the company they audit is also

5. Intimidation threat: Since internal auditors are the
employees of the companies they work for, they are
always confronted with the intimidation by senior
management when they fail to acts in their interest. The
personality of the senior managers and other
influences forces the internal auditors to make the bid
of their managers to the detriment of the company.
Internal controls and compliance
Internal controls are indispensable components in any
organization because they are designed in such a way that it
will enhance the actualization of corporate objectives. The
essence of engaging the services of internal auditors is to
ensure adherence to the established norms or standards.
Internal controls are design to ensure that appropriate
controls over systems and software are adequately provided
to enhance internal controls (Haylas & Ashson, 1982).
Internal controls can be categories into two; preventive and
detective. Preventive control is designed to deter or prevent
undesirable events from happening in an organization. The
separation of activities, approvals, authorization limit,
physical control over assets etc., are the means used in
ensuring adequate preventive controls are in place while the
detective control attempt to detect undesirable acts through
providing evidence that loss has occurred. The review of
transactions, variance analysis, reconciliation of physical
inventories and audit are all the means in ensuring that the
detective control is working well.
Compliance is one of the significant challenges that
organizations are facing, and because of this, the employee
is not allowed to carry out any transactions without
adherence to the compliance norms in place. Control audit
provides assurance that the internal controls are adequate.
But the obvious is that sometimes fraud/corruptions are
hardly detected through control audit. The internal control
audit objective relates to management's plans, methods and
the procedures that are designed for the actualization of
organization goals, mission and objectives. It is evidence
that internal control may not be sensitive to the strength of

A Quarterly Journal

SCMS Journal of Indian Management, July-September - 2020

89

the audit function, but it still monitors the day-to-day
operations, thereby assisting management in using its tools
effectively (Keitany, 2000). Monitoring of compliance
through internal controls and ensuring that lapses are
reported promptly has a significant impact in the marketadjusted cost of capital which in turns will improve the
internal controls system (Couhins & Kinney, 2006).
Research Methodology
Research design
This study adopted the survey design. This was because it is
more appropriate since the study entails the collection of
data from the respondents. Furthermore, to ensure that the
desired data were collected based on the variables that were
used in the study, the researchers focused on personnel with
a fair knowledge of what internal control compliance and
internal audit are all about. This approach aided the
researcher to find out, described and interprets existing
phenomena and draw conclusions on the population based
on the samples that were used.
Research area
The research covered selected manufacturing companies in
Nigeria. Nigeria is a country in West Africa. Nigeria shares
land borders with the Republic of Benin in the West, Chad
and Cameroon in the East and Niger in the North. It also
shares with the self-declared, but an internationally
unrecognized state of Ambazonia in the Southeast. Nigeria
coast lies on the Gulf of Guinea in the South and its borders
Lake Chad to the Northeast. In the Southeast, its shares
border with the breakaway state of Ambazonia
Population of the study
The study covered six manufacturing companies in Nigeria
which are Lafarge Cement Company, Flour Mill Plc,
Dangote Industries, Nigeria Breweries, Premier Feed Mills
and JR Rubber Industries, with a total population of one
hundred and seventy-five (175) staff which comprises staff
from internal audit, accounts and budgeting departments.
Sampling procedure and sample size
The simple random sampling procedure was adopted.
Morgan's table of sample size determination was employed
to select one hundred and forty-eight (148) participants as a
representative sample for the study, thus restricting the
sample size to 5% of the total workforce in the
organizations.

Instrument
The instrument used in this study to elicit information from
the respondents was titled Internal Controls Compliance
Audit and Viability Questionnaire (ICCAVQ). The ICCAVQ
contains thirty-one (31) items which were constructed by the
researchers, and all items were based on existing literature
that related to the two independent variables and the
dependent variable.
The questionnaire comprises three sections (I, II and III).
Section I contained item relating to the demographic
characterizes of the respondents such as gender, company
name, age, educational qualification, number of years of
work experience, and professional competence in internal
controls. Section II contained item seeking information that
concerns the two independent variables that were stated
earlier in the study, and section III contained an item that
mainly elicits information about the dependent variable.
The item in section II and III were designed based on 4-point
Likert Scale type with: Strongly Agree “SA”, Agree “A”,
Strongly Disagree “SD” and Disagree “D”. All the items
were positively and negatively worded. However, out of the
total of 175 questionnaires distributed, only 148 were
correctly filled, returned and considered usable for the study,
giving 84% response rate.
Validity of the instrument
To ensure that both the content and face validity of the
instrument, ICCAVQ is established, the researcher
presented the instruments that were used to experts in
quantitative analysis in Faculty of Management Sciences,
the University of Calabar in order to obtain the validity of the
items based on the hypotheses that were formulated in the
study.
Reliability of the instrument
To test the instrument for reliability, a pilot test was carried
out using three (3) manufacturing companies with a total
staff of 31 from accounts, audit and budget departments and
thirty-one (21) questionnaires were administrated and
collected. The staff were not part of the sample that was used
to draw the conclusion reach in this study.
The questionnaire that was administrated, retrieved and
scored accordingly and the reliability estimate that was
gotten is 0.795 which was considered very good because
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generally, reliability estimated of 0.50 and above is
considered good to ascertain the reliability of the instrument.
Method of Data Analysis
The data collected were coded and analyzed using
descriptive statistics (frequency and percentage counts,
mean, standard deviation, and inferential statistics using
simple regression analysis techniques.

Data analysis and Discussion Findings
Data analysis
The questionnaire was coded, and the data were keyed into
the SPSS software and computed with the simple regression
technique. The extract of the results obtained from the SPSS
version 22 is presented in Table 1 and 2 below:

Table 1: Simple regression analysis of the impact of
internal controls compliance on organizational viability in Nigeria

ANOVA
Df
1
56
57
Coefficients
Unstandardized
Std Err.
Co-eff. β
-.211
.225
.987
.062
Model summary
a
.895
DurbinWatson
.803
.787

Source
Model
Residual
Total

SS
44.311
10.570
54.881

Constant
Internal control compliance
R
2

R
2
Adj. R

MS
44.311
.189

F-value
224.450

Sign
b
.000

Standardized
Co-eff. Β
.892

T

Sign

-.935
14.915

.343
.000

.558

a. Predictors: (Constant), Internal control compliance
b. Dependent Variable: Viability

Table 2: Simple regression analysis of the impact of internal audit on the viability of organizations in Nigeria
ANOVA
Source

SS

Df

MS

F-value

Sign

Model

44.356

1

44.356

288.026

.000

Residual

8.619

56

.154

Total

52.975

T

Sign

.233
16.937

.816
.000

b

57
Coefficients

Unstandardized

Std Err.

Standardized

Co-eff. β
Constant
Internal audit

.045
.937

Co-eff. β
.186
.052

.911

Model summary
a

R

.916

2

.841

R

Adj. R

2

Durbin-Watson

.843

a. Dependent Variable: Viability
b. Predictors: (Constant), Internal audit
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From the result of the analysis presented in Table 1, there is a
strong and positive association (0.892) between internal
control compliance and organizations viability. The value of
R2 shows that internal control compliance explains 80.3%
of the variability on the dependent variable (viability), while
the remaining 19.7% was accounted for by other variables
not captured. It, therefore, means that internal control
compliance has 80.3% effect on the viability of the selected
six manufacturing firms in Nigeria. The F-statistic is
approximately 224.5, with a Probability of 0.001. The
significance of this value implies that the data used in the
estimation fitted well into the regression equation, hence the
model is adequate in explaining the impact of internal
control compliance on organizational viability in Nigeria.
That is, the independent variable jointly has a significant
influence on the dependent variable. Result of DurbinWatson test (0.558) revealed a positive autocorrelation. The
presence of positive autocorrelation in the data for this study
means that the variable, internal control compliance which
has been shown to impact on the viability of the selected
companies, will still have a similar impact on the company
in the future.
Table 2 presents the result of analysis of the impact of
internal audit on the viability of organizations in Nigeria.
From the model summary table, the R-value indicates a very
strong and positive association (0.916) between internal
audit and organizational viability. The value of R2 shows
that internal audit explains 84.1% of the variability on the
dependent variable (viability), while the remaining 15.9%
was accounted for by other variables not captured. The Fstatistic is approximately 288.026, with a Probability of
0.001. The significance of this value implies that the data
used in the estimation fitted well into the regression
equation, hence the model is adequate in explaining the
impact of internal audit on organizational viability in
Nigeria. That is, the independent variable jointly has a
significant influence on the dependent variable. Result of
Durbin-Watson test (0.648) revealed a positive
autocorrelation. The presence of positive autocorrelation in
the data for this study means that the variable, internal audit
which has been shown to impact positively on the viability
of the selected companies, will still have similar impact on
the company in the future.

4.2 Test of Hypotheses
Ho1: There is no significant relationship between internal
controls compliance and the viability of manufacturing
companies in Nigeria
Ha1: There is a significant relationship between internal
controls compliance and the viability of manufacturing
companies in Nigeria.
Decision rule:
Accept Ho: If calculated F-statistics value < table Fstatistics value.
Reject Ho: if calculated F-statistics value > table F-statistics
value. From the regression result in Table 1, the calculated Fvalue at .05 level is 224.450, which is higher than the table
value of 3.99 at .05 level of significance with 1 degree of
freedom. This implies that the null hypothesis was rejected.
This means that there is a significant relationship between
internal control compliance and viability of manufacturing
organizations in Nigeria.
Ho2: Internal audit does not have an effect on the viability of
manufacturing companies in Nigeria.
Ha2: Internal audit does have an effect on the viability of
manufacturing companies in Nigeria
Decision rule:
Accept Ho: If calculated F-statistics value < table Fstatistics value. Reject Ho: if calculated F-statistics value >
table F-statistics value. From the regression result in Table 2,
the calculated F-value at .05 level is 288.026, which is higher
than the table value of 3.99 at .05 level of significance with 1
degree of freedom. This implies that the null hypothesis was
rejected. This means that there is a significant relationship
between internal audit and the viability of manufacturing
organizations in Nigeria.
Discussion
Based on the data that were analyzed and tested using the F statistic, it was discovered that internal control compliance
and internal audit has proven that there is significant
relationship between the independent variables and the
dependent variables. The R2 and the adjusted R2 all
indicates that there is a positive relationship between
internal control compliance, internal audit and viability of
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organizations in Nigeria. The result of the findings indicates
that there is a strong significance relationship between
internal control compliance, internal audit and
organizational viability.
The findings from this study conform with the results of the
study carried out by Mawanda (2008) which was carried out
on the effects of internal control systems on financial
performance of institution of higher learning in Uganda
which concluded that internal audit has significant impact
on financial performance. The study is also in line with the
research carried out by Eniola and Akinselure (2016) on the
effect of internal control on financial performance of firms
in Nigeria in which they adopted a survey design with a
sample size of one hundred and fifty (150) employee and
revealed that internal controls mechanism plays significant
role especially in the area of fraud detection and the
prevention of frequent occurrences of fraud. Also, the study
that was conducted by Ironkwe and Ordu (2013) further
affirmed that internal controls are good parameters that help
to enhance the financial management of organizations.
Summary of Findings
The primary purpose of this research was to examine the
effect of internal controls compliance as a panacea for
organizational viability of selected manufacturing
companies in Nigeria. To accomplish this purpose, two
research objectives were set, and two research hypotheses
were formulated that guided the researcher during the
investigation. The two hypotheses that guided and properly
directed the investigation were accordingly converted into
null and alternative hypotheses. The research design
employed was a survey research design. The population of
the study comprises 85 respondents from the six
manufacturing companies, out of which 69 samples were
used. The respondents comprise those from internal audit,
budget and accounts departments. Based on the results, the
following findings were discovered: The independent
variables that were used, which are internal control
compliance and internal audit all indicate a positive
correlation with the dependent variable (organizational
viability). The t-statistic and the F statistic all show a
significant relationship between the variables used for the
analysis of this study. The implication is that effective
internal control and internal audit is a panacea for ensuring
firms in the manufacturing sector performed well.

Conclusion
In a nutshell, the findings from this study revealed that
adherence to internal control compliance and internal audit
are strong requirements for effective and efficient operations
of firms, thereby enhancing the performance of firms to
avoid future occurrence of events that might lead to
moribund of firms or will curtail manufacturing firms’
viability. Adequate controls and ensuring strict compliance
are very crucial for the success of any corporate
organizations because it is like the foundation upon which
other things rest on. Performance cannot be achieved if key
departments like: internal audit, budget and accounts are not
well structured to ensure proper functionality of both human
and material resources and ensuring performance indicators
are frequently checked to measure targets with actual results
obtained either quarterly, half-yearly or annually. The
internal audit function plays key roles in ensuring that staff
and top management are working in line with budget and
adherence to standards or business ethics in their day to day
dealings with clients.
Recommendations
Based on the outcome of the research and considering that
internal control compliance and internal audit are cardinal
variables that guide the day-to-day activities of businesses,
the following recommendations were made:
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1.

Internal auditors should be given the opportunity to
exercise their powers considering the fact that their
roles in ensuring frauds are prevented and
mitigated are key factors for the viability of firms;

2.

The recommendations from internal auditors
should be adhered to by management by ensuring
that inadequacies noted by the internal auditor are
corrected, and recommendations are implemented;

3.

Compliance to organizations rules/laws or business
ethics guiding the operations of the organizations
should not be limited only to junior staff rather top
management should desist from overriding
procedures; and

4.

The budget and accounts departments should
always work in tandem with the internal audit
function to ensure that adequate records are
maintained to enhance transparency and
accountability.
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An efficient portfolio is a well-diversified portfolio that gives the investor opportunities to earn money and provide
cover against risks. Understanding the intersectoral linkages and correlations among various sectors in a stock
market will help an investor to diversify the portfolio and reduce risk efficiently. This study aims at examining the
underlying linkages and correlations among eight sectors in the Indian National Stock Exchange (NSE) using a
Granger causality test under VAR environment. The results of the study based on nine years' data from 2009 to 2018
show that an effective portfolio can have two classifications –stocks from Pharma and Media as group one (defensive
stocks) and picks from IT, Bank, Financial Services, Realty, Auto and FMCG sector as group two (somewhat
Cyclical). The study further proves that the usual definition for cyclical and defensive sectors have undergone some
profound changes.
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T

he investment pattern is changing from one
generation to another as a result of an increase in
risk-taking appetite of different generations. It was
plots and land for our forefathers who were risk-averse
investors, it became bank FD's, postal deposits and chit
funds etc. for baby boomers who were born after the 1950's,
and it is stock markets for the Millennials, born after 1980.
The fundamentals of wealth creation have made the stock
market investments and portfolio diversification attractive
for the stock market players. The famous example of Wipro
ltd, wherein a meagre Rs. 10000 worth of investments made
in the stock in the early 1980's grew to a whopping 741
crores in 2019 (Rangarajan, 2019). This example showcases
another gem of investment called value-based investing.
The golden principle of wealth creation- “the value-based
investing” framed by ace investor Benjamin Graham
coupled with appropriate portfolio diversification strategies
will make the investments grow by leaps and bounds in the
long run.
Stock Market plays a pivotal role in the growth of the
industry and commerce in a country. As stock markets also
signal the growth of an economy, government and central
banks keep a close watch on the ups and downs in the stock
market. The stock market is important for the industry as
well as for investors. As far as investors are concerned, their
investment preference always relates to stocks of those
sectors with maximum returns and minimum levels of risks.
Construction of a portfolio of multiple assets helps investors
get maximum returns at a given level of risk (Abreu &
Mendes, 2009). However, the large input data requirement
and enormous time make the risk-return analysis
cumbersome. In this context, index models for portfolio
selection is a reliable method as the overall performance of
the stock markets is usually tracked and reflected in the
performance of various stock market indices.
Information about stock market helps the investor to invest
in the markets with potential diversification benefits. Here
an investor can increase return or reduce risk by diversifying
his investment portfolio in segmented stock markets.
Instead of orienting equity investment to one company or
sector, the best option is investing in large mid and smallcap stocks across high growth stable sectors (Vlastakis &
Markellos, 2012). Other studies related to the amalgamation
of the stock markets and the financial markets also helps
investors figure out the benefits and limitations of portfolio
diversification (Ahmed, 2011). Another important aspect of

being considered is the international transmission of shocks
among national stock markets which widens the scope of
stock market integration or segmentation. The policymakers
who are well informed of stock market integration or
segmentation could clearly understand the sectoral
connections which help them take precautionary measures
to prevent the systemic shocks to ensure the stability of the
economy (Sharma & Dhiman, 2016). With the liberalisation
of economies, easement of legal barriers, increase in the
number of transnational companies in the countries etc,
portfolio diversification seems to be a challenge even to the
most expert investors. Along with this, the high uncertainty
in the financial and economic environment across the world
makes it look like an almost impossible task.
Allocation of capital to stocks from different sectors is
subject to the performance and anticipated growth of the
concerned sector. Thus, the investors could create a portfolio
by this sectoral allocation and keep on revising this portfolio
by favourable new information from the concerned sector.
The investors can observe the performance of various
sectors from the respective sectoral indices. The success of
investors, fund managers and other market players
depending on their knowledge on market integration.
Studies on stock market integration at the sectoral level
highlight the importance of sectoral analysis as it determines
whether the impact of the crisis on the main indices is
consistent at the sectoral level as well (Arvind, 2017).
The investor selection of specific stocks depends on their
risk-return perspectives. Measured risk brings prospects of
higher returns. While operating riskier investments, risk
management strategies should evolve to mitigate losses.
Instead of orienting equity investment to one company or
sector investing in large and small-cap stocks across high
growth and the stable sector is apt action. While evaluating a
stock for investment, study about its price movement and
financial health of the company is of utmost importance
(Jorion, 2000). Based on these cautions, the performance of
stock markets can quickly identify and judged by an investor
by looking at its market index. The market index provides a
yardstick to measure the performance of a particular stock
and also provide investors for forecasting future trends in
market movements. Thus, choice of individual stocks within
each of the selected area could be made by the individuals or
portfolio managers based on analysis which generally aims
at accrual of higher returns, given a risk level (Cowles,
1944).
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Sectoral linkage has become one of the most discussed
topics in the portfolio creation process (Yilmaz et al., 2015;
Sieczka & Hołyst, 2009; Garas & Argyrakis, 2007) The
linkage among various sectors in Indian stock market should
be analysed on the basis of sectoral interlinkages. The
studies of sectoral inter-linkages are all the more important
for a developing country like India so that positive growth
stimuli among sectors could be identified and fostered to
sustain the economic growth momentum. Identifying
sectoral linkages and correlations in the stock market would
also help the investors diversify their investment portfolio,
thereby reducing the risk of making a huge loss by 'putting
all eggs in a single basket'. This study has used a multivariate
Granger causality test by fitting a Vector Auto Regressive
(VAR) model to assess the mutual causal effect among eight
sectoral indices in National Stock Exchange (NSE) namely,
IT, PHARMA, REALTY, MEDIA, AUTO, BANK,
FINANCIAL SERVICES and FMCG for a period spanning
10 years starting from January 2009. The results of the
Granger causality test would help descry the unobserved
interlinkages among these eight sectors and would provide
useful insights to the investors to diversify their existing
investment portfolios.
Review of literature
There are a number of studies examining the inter-sectoral
correlation among different sectors in the stock markets
around the world. The relevant literature pertaining to this
study are discussed here.
The interrelationship among sectoral indices in Athens
stock market was examined by Patra & Poshakwale (2008).
They used cointegration to find evidence for long-run
relationship and variance decomposition to test the shortrun relationship. Their results show that the banking sector
was strongly correlated with other sectors in the short run,
and it accounted for the major share of volatility and returns
from the other sectors.
The long-run and short-run sectoral correlation in the
Bombay Stock Exchange (BSE) was investigated by Noor et
al. (2014), and the findings portray that except Bankex-IT
and Consumer durables-Realty, no other long-run
relationship was observed. The evidence for the short-run
relationship was also limited. The stock market of Cyprus
also showed similar trends where there was little evidence
for bivariate cointegration in the long run and no active
sectoral correlation in the short-run (Constantinou et al.,
2008). Another study conducted in China to check the inter-

sectoral correlation in Chinese stock exchanges gives
evidence for strong interdependency among sectors (Wang
et al., 2005).
Many studies showed that the increasing interdependency
among countries might significantly reduce the benefits of
portfolio diversification, especially during bearish market
(Olienyk et al., 2002 and Glezakos et al., 2007). A study
conducted by Ahmed et al. (2018) analysed the correlation in
the sectoral indices in Colombo stock exchange using a
multivariate cointegration and granger causality test. The
study aimed at creating a diversified portfolio to reduce
risks. The results show that the sectors were not integrated
with each other, and the Colombo stock exchange offers
good diversification opportunity to the investors.
Siddique (2009) asserted that the understanding of the
global stock market composition is significant for both
investors and portfolio managers in India. The study also
pointed out that the individual and institutional investors
should grasp a healthy diversified portfolio to decrease risk.
Sarkar et al., (2009) studied the interrelation between Indian
stock market with other markets around the world and
identified a strong correlation between the global stock
market and the Indian stock market with the impact of US
stock market on India being the most prominent.
The study of Bhalla (2011) shows that the extent of stock
price volatility is influenced by the extent of integration
between the domestic and international capital market as
well as regulating framework governing the stock market.
The behaviour of stock prices in India during the nineties
was influenced by the net investment by FII and trend in the
international stock exchange.
Raj & Dhal (2008) analysed the integration of India's stock
market with the global and major regional market and found
that there is a lack of evidence of integration of stock market
in terms of local currency. This situation gives rise to
concerns that the Indian stock market integration to be a
success only if there is an adequate role of domestic
investors.
The study conducted by Kaur et al. (2009) identified a
bivariate relationship between manufacturing and
agriculture sector in India. Further assessing the
interlinkages between sectors, the study shows long-run
association among banking, manufacturing, trade hotels,
transport and communication sectors.
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Harvey (1995) suggests that the improvement in market
efficiency is consistent with increasing integration with
world markets. But, Kim & Singal (2000) viewed that the
national stock markets are different since they operate in the
economic and social environments of different countries.
Accordingly, a country's financial market functions when
prices reflect the fundamentals and risks of other countries.
Linkages among fundamentals across nations result in
financial integration.
Chebby (2010) examined the link between agriculture
growth and other sector growth of the economy such as
manufacturing transportation, tourism, telecommunication,
commerce and service sector using the Johansen Cointegration and Granger Causality in the case of Tunisia and
concluded the existence of a long-run relationship between
agricultural growth and other sectors of the economy.
Ahmed (2008) in his study, explored how stock prices in
India led economic activity and movement in the interest
rate, which significantly influences the stock prices. The
study confirmed that the Indian stock market seemed to be
driven not only by actual performance but also by expected
potential performances.
The general lack of interest of the stock market in India in
the important basic capital and intermediate good in the
aftermath of the excessive attention paid to computer,
software, telecommunications, electronic media,
pharmaceuticals and consumer non-durables. This happens
so due to investors preference for quick returns. If the stock
market does not support the basic capital industries, it will
undermine the efforts of the state in the form of development
financial institutions. (Rao, Murthy & Ranganathan, 1999).
In the case of crisis-hit ASEAN countries, the efficient
capital market is more important as these are struggling to
reduce the dependency on bank loans (Click & Plummer
2005).
Barari et al. (2008) showed the macroeconomic implication
of stock market integration and more specific aspects of
integration, such as understanding the time-varying nature
of market integration among developing countries. The
relationship between macro-economic variables and the
stock market is dynamic and requires extensive and frequent
studies to interpret the interlinkages.
The increased globalisation of financial markets resulted in
a situation of smaller markets following larger markets.
Aggarwal & Rivoli (1989), in their study, examined the

relationship by concluding that the Asian market followed
the US market movements on a day-to-day basis. This was
confirmed by another study which showed that the greater
the international integration of equity markets, the higher the
degree of correlation among national equity prices (Cashin
et al., 1995).
Most of the studies exploring the short run sectoral
interdependency in stock markets used a Granger Causality
test. This study also follows suit to investigate the short-run
interrelationship among sectors in the National Stock
Exchange (NSE) of India.
Materials and Methods
The data used for the study comprised the daily returns of the
eight sectoral indices of NSE from 1st April 2009 to 28th
March 2018. The sectors included in the study are IT,
PHARMA, REALTY, MEDIA, AUTO, BANK,
FINANCIAL SERVICES and FMCGs.The log difference of
the data was taken using the following equation prior to the
analysis.
R=Ln(P1/P0) …………………………..……………….(1)
Where, R is the returns, P1 denotes the current day's price,
P0 shows the price for the previous day and Ln denotes the
log transformation of the data.
A prerequisite for testing the cause and effect relationship
using the Granger Causality test among various sectoral
indices is to ensure that all the variables are stationary. The
ADF test (Dickey & Fuller 1981) was conducted to check
whether the variables contained unit root or not. The optimal
lag structure was determined by AIC (Akaike information
criteria). This empirical analysis is conducted based on the
assumption that the time series data used for mathematical
modelling are not stationary. Stationary time series are those
in which the statistical properties will remain constant over a
period of time.
Kayral & Karacaer (2017) had used the Granger Causality
Wald test to find the cause and effect relationship of US stock
market returns and Exchange rate changes on the stock
market volatilities in emerging economies.
This study also uses a granger causality wald test to assess
the short-run causal effect among the variables. For testing
the relationship, first, a vector autoregressive model (VAR)
was fitted, and then the Granger causality test was conducted
for each equation in the VAR model. VARs are a system of
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equations that depend on the outcome of other variables.
The following equations show how yt and xt attain value
from the lags of the x and ys.
yt = β10 − β12xt + γ11yt−1 + γ12xt−1 + uyt ……………(2)
xt = β20 − β21yt + γ21yt−1 + γ22xt−1 + uxt ……………(3)
Granger causality can be conducted by following a threestep procedure.
At first we regress y on y lags without considering the lags of x.

yt = a1 + X m j=1 γj yt−j + et ………....…………………(4)
Secondly, we add the lags in x and regress again
yt = a1 + X n i=1 βi xt−i + X m j=1 γj yt−j + et ……...……(5)
Finally, we test the null hypothesis that βi = 0 ∀i u, using an
F-test.
Figure 1 shows the time-series line graphs for each sector
with the range of variation prior to the log difference
transformation.

Figure 1. Sectoral Indices Line Graphs
The descriptive statistics for the variables along with the Shapiro Wilk normality tests are given in Table 1.
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Table 1. Descriptive Statistics
IT

PHARMA

REALTY

MEDIA

AUTO

BANK

FIN
SERVICES

FMCG

Mean

0.00077

0.00063

0.00015

0.00068

0.00097

0.00082

0.00083

0.00076

Std. Dev.

0.01387

0.01135

0.02412

0.01457

0.01317

0.01574

0.01498

0.01127

0.01601

0.03867

0.30629

0.47054

0.73399

0.87895

-0.0143

Variable

Skewness

-0.1246

Kurtosis

13.2668

10.3373

7.8991

7.2243

10.002

11.0619

13.66

6.9356

ShapiroWilk (W)

0.91685

0.95365

0.95993

0.97133

0.96325

0.95338

0.94525

0.96479

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

P Value

Table 1 shows the results of the descriptive statistics along
with the normality test results. From the results it could be
seen that the mean returns of AUTO, BANK and
FINANCIAL SERVICES were above 80% and
outperformed the returns from other sectors. Except for the
IT sector, all other sectors showed positive skewness. The

values of kurtosis for all the variables under study are
positive. The Shapiro Wilk normality test result shows that
the p value for all the variables are 0.00. Hence, we reject the
null hypothesis that the data under study follows normal
distribution.

Table 2. Augmented dickey Fuller Test (ADF Test)

Variable

Test Statistic

P Value

IT

-35.27

0.000

PHARMA

-34.59

0.000

REALTY

-33.06

0.000

MEDIA

-33.26

0.000

AUTO

-30.66

0.000

BANK

-31.93

0.000

FINANCIAL
SERVICES

-31.916

0.000

FMCG

-34.947

0.000

Table 2 shows the result of ADF test. From the result it could
be seen that all the variables are having lesser Test statistic
than the critical values which denotes the stationarity of data

Critical Values
1%

-3.43

5%

10%

-2.86

-2.57

sets. Data was made stationary as a prelude for doing the
causality test.
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Table 3. Granger Causality Wald Tests
Dependent
Variables

IT

PHARMA

REALTY

MEDIA

AUTO

BANK

FIN
SERVIC
ES

FMCG

1.06

8.33*

1.23

11.9**

2.28

7.71*

2.24

3.58

3.131

0.846

0.876

1.91

0.1351

0.292

0.194

0.768

0.259

0.052

5.81

1.57

2.72

1.6

0.664

0.476

4.572

1.334

1.6

Independent
Variables

IT
PHARMA

1.97

REALTY

3.13

2.13

MEDIA

0.86

3.55

1.235

AUTO

3.29

3.35

2.614

1.25

BANK

5.75*

1.63

6.34*

1.13

4.84

FIN
SERVICES

8.23*

1.67

8.26*

1.63

4.81

6.14*

FMCG

2.26

2.08

2.56

0.393

13.9**

3.14

0.748
5.92*

*p < 0.05, **p < 0.001.

Usually, the market treats IT and Pharma stocks as paired
stocks and expects them to move together. But, contrary to
the researchers' expectation, Pharma index for the given
period was not moving along with IT. From our analysis, it is
clear that Pharma sector still remains a defensive bet for the
investors as it doesn't have any correlation with other sectors
and hence could be made a part of investors' portfolio to
balance the volatility.
Study further points out that IT sector stocks have lost the
tag of a defensive investment as it has become cyclical in
nature and is seen moving along with Realty, Automobile
and Financial Services sector. This might be due to the
following factors:
ŸThe share of IT companies from the domestic market is
increasing, and there is a shift in the trend wherein the
domestic economy has started contributing more towards
their bottom line. (Singh, 2019)
ŸOverseas business exposures of IT firms have started
showing a bearish trend.

It is interesting to note that the performance of Financial
sectoral index could be used for predicting the performance
of the banking index. It may be due to the contagion effect.
For instance, the issues in the companies like IL&FS, DHFL
etc. did trigger a mass correction in the market values of
banking stocks as most of the banks are having exposure in
Financial service industry (either in the form of loans or
investments). In financial terms, The IL&FS group had a
systemic borrowing of nearly Rs 91,000 crore. Out of which,
it has raised Rs 57,000 crore through bank loans. (Mudgil,
2018)
FMCG and Automobile stocks are showing the strong
connection and hence cannot be used together (in larger
proportions) for portfolio creation. From the study, it is
understood that to be on a safer side, the portfolio should
include stocks showing no connection with other sectors
(Pharma, Media and FMCG) on one side and stocks showing
dependence on other sectoral indices on another side. (realty,
financial services etc.)
An ideal portfolio as per this study should constitute stocks
from
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Pharma and Media (as defensive stocks) and

2.

all other sectors (as cyclical stocks)
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Aravind, M. (2017). “The Dynamic linkage among Sectoral
Indices: Evidence from Indian Stock Market.” Rajagiri
Management Journal, 11(2), 3-20.

The ideal proportion of the defensive and cyclical stocks can
change from investor to investor.
Conclusion and future research directions
Our study has given an approximate solution for portfolio
diversification to be made in NIFTY 50 based markets using
VAR Granger causality test. The term “approximate
solution” requires special emphasis because no models or
trend forecasts will be able to predict the market with cent
per cent accuracy. The present study was successful in
explaining the changing dynamics of various sectors and
suggesting the appropriate changes to be made in the
portfolio based on the NIFTY 50 momentum changes. The
major findings of the study imply that an efficient portfolio
would consist of 50% stocks from pharma and media as
defensive stocks and 50% from the rest of the six sectors as
cyclical stocks.
One of the limitations of the study is that the analysis was
primarily done for a period of 10 years. The study can be
expanded by including data from the latest financial year.
Interlinkage of various sectors of NIFTY 50 have been
analyzed in the current study without considering the
dynamics of various macro-economic variables. This
limitation provides further scope for the study. The long
term relationship among various sectors and the spillover
effects among various sectors also provide scope for further
research.
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The purpose of the present study is to investigate the volatility spillover from the Indian Equity markets to
Commodity Futures markets. The Bombay Stock Exchange (BSE) and National Stock Exchange (NSE) turned into
proxies of equity markets while Cardamom, Cotton, Menthaoil, and CPO are proxies of the commodity market. Each
proxy of the equity markets and commodity markets were converted into a log-scale return. Granger causality is
employed to identify the direction of information flow. Results reveal that there is no bi-directional causality from
Equity markets to Commodity markets. At the same time, returns on cardamom are affected by returns on BSE, and
Returns on Cotton affects Equity markets. Further, Dynamic Conditional Correlation The study has implications for
both academia and market participants such as portfolio managers, the stock exchanges and the market regulator
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pillovers are shocks in one asset that change the price
dynamics of another. The concept of spillovers has
gained importance in the financial industry for its
potential applications in the areas of portfolio design and
risk management, and for policymakers in formulating
capital market regulations. Financial history is full of global
economic ups and downs, and the re-occurrence of crisis
reminds the importance of finding the source of financial
stress that leads to the built-up. The stress often starts from
some small remote pocket but quickly propagates to other
areas, including to other asset classes or even to other parts
of the world. Researcher attention to these studies has seen
immense growth after the 2008 Global Financial Crisis
(GFC). Spillover studies linking commodity markets have
gained importance because capital market regulators across
the world, over time, began to recognize newer forms of
financial assets - energy, precious and industrial metals, and
agricultural commodities.
India's first modern organized commodity trading in
derivatives format dates back to the cotton trades under the
ages of the Bombay Cotton Trade Association in 1875.
(Mohamed & Hidayathulla, 2019) Since 1953, the Forward
Markets Commission (FMC) is entrusted the job of
regulating the Indian commodities market but had a debacle
in the mid of 1960s leading to a ban of the futures segment
only to resume in early 2000s. (Bhagawat & Maravi, 2017).
Ending a twelve-year-old debate, the Indian Union Budget
of 2015-16 proposed the merger of FMC with the capital
markets regulator, the Securities and Exchange Board of
India (Bhagwat and Marravi, 2016). Post the regulatory
merger, the Multi-Commodity Exchange of India (MCX)
and National Commodity & Derivatives Exchange Limited
(NCDEX) were deemed-to-be-exchanges. The merger of
National Multi Commodity Exchange of India Limited
(NMCE) with Indian Commodity Exchange Limited
(ICEX) in September 2018 and broadening the market by
allowing India's leading equity stock exchanges – the
National Stock Exchange (NSE) and the Bombay Stock
Exchange (BSE) to launch commodity derivatives segment
in October 2018 were important milestones in the
commodity futures history of India. Today, the leading
Indian commodity exchanges are MCX (with 91.8 per cent
turnover share), NCDEX, ICEX, NSE, and the BSE.
India is the fifth-largest global commodity producer and has
a significant role to play in the derivatives market. The
Indian commodity derivative market provides hedging and

price discovery in segments such as agriculture, metals,
bullion/gems, and energy. The commodity derivatives
segment clocked a turnover of Rs. 73,77,945 crores in 201819 (SEBI, 2019) Commodity derivatives turnover and the
Gross Domestic Product (GDP) have a directly proportional
relationship and show a linear trend. When the economy of a
country grows, it gets reflected by a higher GDP. When the
GDP grows, it attracts more capital flows by domestic and
institutional investors, a part of which comes to the capital
market.
There is a potential increase in turnover in the commodity
derivatives segment (Kumar, Swamy, & Reddy, 2015).
Indian commodity derivatives market is mostly for
speculation (Patil, 2016) and that the traded volumes in
certain commodities are low, particularly in agricommodities. The rise or fall in derivative volumes in these
counters is proportional to the production levels in the
country. Lack of awareness and the need to strengthen
regulatory systems are the need of the hour (Thilaga &
Rajkumar, 2019). India is a developing country, and the
stock market showed several ups and downs - the same way
the rest of the world moved.
This paper addresses the volatility spillover of future
commodities for two reasons. Firstly, the volatility of
commodity prices has grown up over the past several years,
exhibiting huge and unexpected variations. Secondly, the
equity market is highly volatile due to which many of the
investors or portfolio managers are willing to diversify their
funds from one market to another. Therefore, there is a need
to study the transmission of volatility, extending the daily
data from October 3, 2011, to April 3, 2020. It helps to
contribute implication to academia, investors, and portfolio
managers for diversification. If one market transmits
volatility to another during that tenure, one should not
diversify their funds; otherwise, one can diversify their
funds.
This paper is structured into five sections, including the
present one. The second section presents a review of the
literature on the concept of spillovers. The research
methodology is discussed in the third section. Empirical
results and conclusions are presented in the fourth and fifth
sections, respectively.
Review of Literature and Research Gap
Various studies are found to examine whether the value
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information is reproduced within the commodity exchange
at various intervals of time since the development of futures
commodity market. Trading in Derivative within the
commodity market is a subject of great interest for research
within the finance area. Koontz, Garcia, & Hudson (1990)
investigated the mechanism of price discovery in the market
associated with livestock. They concluded that there is a
degree transmission of information between cash and
futures prices applying Causality Test. Analysing the price
discovery of the seed market of India, research showed that
the markets which trade the same asset within the same zone
respond differently to information. Thomas & Karande
(2001) studied with the target to search out if fossil oil
executes the function of price discovery and risk transfer
and re-examine the (Garbade & Silber, 1983) model with
data taken on daily frequency (Moosa, 2003). A consistent
elastic supply of an arbitrage system is available because the
futures segment performs sixty per cent of the worth
discovery function. The Garbade and Silber Model are well
suited for observing the intraday behaviour of spot and
futures prices.
A study looked at the rate discovery aspect of five
commodities across six Indian commodities exchanges
(Kumar & Sunil, 2004). Daily futures and comparable ready
costs are considered to determine the ratio of trendy
deviations of spot and futures fees. Empirical checks to find
the ability of futures markets. They discovered the failure of
the futures marketplace to comprise statistics entirely and
are hence inefficient in the future marketplace. The authors
found that the Indian agricultural commodities futures
markets are yet mature and green.
Fu & Qing (2006) studied the price discovery technique and
volatility spillovers in Chinese spot-futures markets. Using
Johansen cointegration, VECM, and bivariate EGARCH
version, the effects showed that there is long term
equilibrium, and vast bidirectional records flow between
spot and futures markets in China, with a dominant role
played by way of futures markets. Even though innovations
in one marketplace ought to be expecting futures volatility
in every other marketplace. Information transmission from
futures to spot market is greater than the alternative manner
round. Sprint, Andrews (2010) looked at the behaviour of
market and causality effects among spot and future
commodity markets of India. The reaction of the market is
quite specific for one-of-a-kind commodities. Commodities
that suffer from chronic backwardation must be analysed in
more detail so that the reasons could be better understood. In

particular, controls (referred to as backwardation limits)
need to be instituted for the identical. Causality in
commodity markets may be used to either hedge or speculate
change actions. If changes in spot fees force changes in
futures expenses, green hedging techniques prove to be
better. If adjustments in futures prices impel change in spot
prices, efficient hypothesis strategies can be applied.
Similarly, causality methods can help in forecasting
commodity spot and futures expenses.
Certain commodities, such as crude and gold, have an almost
immediate impact on commodity prices across the world.
Research attention on the connectedness of crude oil prices
to agriculture before 2006 is minuscule. However, attention
increased after the sharp surge in crude prices in 2006 and
later in the sharp declines of 2014 (Dahl, Oglend, & Yahya,
2019). Reaffirming increased overall connectedness during
GFC and the 2014-16 oil prices collapse; connectedness is
found to be more in the long-run (Balli, Naeem, Shahzad, &
Bruin, 2019). The extent and quantum of the impact of
various commodities on the equity stock markets will be
different. Gold has a more robust impact on equity markets
over Crude Oil. Also, crude oil has a net negative return
spillover on the U.S. stock markets but a net positive return
spillover in China (He, Takiguchi, Nakajima, & Hamori,
2020).
Competitiveness, diversification, and maturity of the
commodity market of the country play a role in spillovers.
When the Indian commodities market was in a nascent stage,
volatility spillover was found to be low, showing inefficiency
in the risk transfer system. However, it fared well on price
discovery (Sehgal, Rajput, & Deisting, 2018). A study made
observations from January 1990 to January 1995 of eleven
future expenses traded in the big apple and the arena coins
charges for exported sugar. Zapata, Fortenbery, &
Armstrong (2005) studied that destiny markets for sugar lead
the cash marketplace in charge discovery. A unidirectional
causality from future charges to the spot market was
discovered.
Some studies used the time-varying Copula-conditional
value-at-risk (CoVaR) method to analyse spillover effects on
global prices to markets in the country. Asymmetric spillover
effects are observed wherein the degree of downside
spillover is more significant than that of the upside. Hence,
investors are to be more alert of the dangerous downside
risks on their portfolio that emerge from global prices
(Meng, Nie, Mo, & Jiang, 2020). Volatility spillover effects
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are studied in different contexts. For example, it is an area of
study in the context of intra-stock exchange and inter-stock
exchanges and its propagation through various countries
(Ng, 2000).

technique, we come to know whether the change in one
variable impact the change in another series to examine the
direction of causality. It can be mentioned as below:

As per detailed existing studies, it is found that very few
studies have been done on volatility spillover from the
equity market to the commodity market in India. Therefore,
the present study contributes to existing market-related
studies in several ways. First, we consider new evidence on
volatility spillover from Equity (BSE and NSE) to
Commodity markets (Cardamom, Cotton, Menthaoil, and
CPO). Second, we apply Granger causality to identify the
direction of information flow. Lastly, we apply Dynamic
Conditional Correlation to examine volatility spillover from
equity markets to commodity markets. Our result indicates
that there is no volatility spillover or transmission of
volatility in the short-run but in the long run; there is a
possibility of spillover from BSE and NSE to constituent
commodities.

The major advantage of this test is that it permits one to know
the directional influence of one series on another without
any a priori hypothesis. Basically, it is employed on
stationary series. Therefore, if series is not stationary at
level, it is converted into first difference or log difference or
so on and converted into stationary series. After it, the
Granger causality test is applied. The test is based on two
principles like cause takes place prior to its effect, and cause
consists of unique information about future values.

Data and Econometric Models

Dynamic Conditional Correlation

Data

Dynamic Conditional correlation (DCC) is propounded by
Engle (2002) to examine the time-varying correlation
between series. It helps to study the integration. Multivariate
models are versatile applications which furnish better
decision making in the financial world, i.e. asset pricing,
optimization of portfolio, hedging and risk management.
For the transmission of information from one market to
another, DCC is one of the suitable multivariate tools. First,
the univariate GARCH is applied; the residuals derived from
it is used in DCC. In a bid to apply it, some conditions have to
be met like the presence of volatility clustering and ARCH
effect. The value of ARCH and GARCH terms have to be
significant, and their sum has to be less than one. This model
can be depicted as Ht= Dt Rt Dt. In this equation, Ht is
denoted as the estimator of conditional correlation. Dt may
be expressed as diag (h1t1/2 , ..., h1/2nt). Dt is conditional
standard deviation which is n x n diagonal matrix and
extracted from GARCH whereas Rt is the conditional
correlation. Rt is presented as:

We examine the spillover effect of the equity market to the
commodity market in India. The BSE and NSE are the
proxies for the Indian equity market. On the other hand,
Cardamom, Cotton, CPO, and Menthaoil are proxies on the
Commodity market and were offered in the commodity
derivatives segment of the stock exchanges. These variables
have 2158 observations extending from October 3, 2011, to
April 3, 2020. The daily adjusted closing prices of all the
stocks and commodities have been converted into daily log
returns which are the logarithmic differences of prices of
two successive time, that is,
Rit = log (Pit / Pit-1)
Where Ri,t log return at time t, and Pi,t–1 and Pi,t are two
successive daily closing prices of ith stock exchanges.
In a bid to examine volatility spillover effect from the Indian
stock market to the Indian commodity market, Granger
Causality and Dynamic Conditional Correlation (DCC)
have been employed. We start our examination by applying
Granger Causality test to understand the direction of
causality from equity market to commodity market and
vice-a-versa.
Granger Causality
Granger Causality test was developed Granger in 1969 to
identify the causal relationship among variables. With this

Where p denoted as the maximum number of lagged
observations considered in the model.

Rt = Qt*-1Qt Qt*-1
Where, Qt=(1- -b) t-1 tT-1 Qt-1and is unconditional
covariance matrix of the standardized errors that can be
depicted as Cov[ t tT]. Qt*is the diagonal matrix comprising
of square root of diagonal of Qt. Therefore, Qt* is shown as
diag (q1/211t, q1/222t, . . . ,q1/2). “a” and “b” are DCC
parameters. dcc and dcc are estimators derived from DCCGARCH. dcc measures the volatility impact for a short time
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span that includes the persistence of residuals from the
previous period. dcc measures the long term impact of a
shock on conditional correlation.
Empirical Result and Discussion
Table1 presents descriptive statistics of equity markets and
commodity markets. Log return of BSE (RBSE) and log
return of NSE (RNSE) realized a positive average return by
0.0002. Further, the log return of CARDAMOM
(RCARDMOM) and log return of MENTHAOIL
(RMENTHAOIL) have a negative average return (-0.0017).
In contrast, the log return of COTTON (RCOTTON) and log
return of CPO (RCPO) have zero average return. The
volatility of RCARDAMOM represented by standard
deviation is high (0.6306), followed by RCPO (0.5696) and
RCOTTON (0.4931). RMENTHAOIL has low risk
(0.4846) compared to other commodities considered in the
study. RBSE and RNSE are witnessed with the least risks as
their standard deviation is 0.0108. It indicates that the
commodity market is riskier than the equity market in India.
Both RBSE and RNSE equity markets are negatively

skewed, while RCPO of agri-commodity is only negatively
skewed. The rest of agri-commodities returns were
positively skewed that implies that RCARDAMOM,
RCOTTON, and RMENTHAOIL will account for a high
probability of positive returns. The equity market, along
with derivative market returns, has a leptokurtic distribution,
which implies the market may generate either very large or
minimal future returns.
The Jarque-Bera test is applied in a bit to test normality. All
return series are not normally distributed as hence they
strongly reject the null hypothesis of normality. As depicted,
the p-value of ADF test of all returns is significant. Hence,
each series confirms stationarity at the level of log return.
Stationary series can be forecasted and generalizable.
Finally, ARCH effect has been tested applying ARCH-LM
Test. (Engle, 1982) It rejects the null hypothesis of ARCH
effect, signifying the presence of conditional
heteroscedasticity. Further, we employ Granger Causality
Test to investigate the information flow from the equity
market to the commodity market.

Table1: Summary Statistics of Equity and Commodity Markets
Des. Statistics

RBSE

RNSE

RCARDAMOM

RCOTTON

RCPO

RMENTHAOIL

Mean

0.0002

0.0002

-0.0020

0.0000

0.0000

-0.0017

Maximum

0.0675

0.0641

4.6287

2.4907

2.5556

5.4968

Minimum

-0.1410

-0.1390

-2.8407

-1.9357

-2.6257

-3.5420

Std. Dev.

0.0108

0.0108

0.6306

0.4931

0.5696

0.4846

Skewness

-1.4902

-1.3975

0.4312

0.2031

-0.0697

0.5051

Kurtosis

22.6551

21.0300

6.3978

4.3347

4.5213

18.8483

35535.43

29932.55

1104.94

175.02

209.84

22675.94

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2158

2158

2158

2158

2158

2158

ADF Test

-16.64

-16.38

-22.41

-31.65

-18.98

-24.31

P-value

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

ARCH-LM Test

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Jarque-Bera
Probability
Observations

Source: Author's compilation

The results of Granger Causality from Log Return of
Bombay Stock Exchange (RBSE) and National Stock
Exchange (RNSE) to commodity markets (CARDAMOM,
RCOTTON, RCPO, and RMENTHAOIL) are presented in
Table 2. It has been employed to determine the direction of

volatility transmission and the extent to which one market
affects another market. (Gupta & Guidi, 2012) (Huang,
Yang, & Hu, 2000) It is observed that RBSE Granger causes
RCARDAMOM, and RCOTTON Granger causes both
RBSE and RNSE at a 5 percent significance level. It implies
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that RBSE affects RCARDAMOM due to which there may
be a possibility of transmission of information from RBSE
to RCARDAMOM. RCOTTON is only the commodity that
affects both equity markets (RBSE ad RNSE). It implies that

information may flow from the RCOTTON commodity to
both equity markets. There is no bi-directional causality
from the equity market to the commodity market. RCPO and
RMENTHOIL have not been affected by equity markets.

Table 2: Granger Causality Test's Result
No. of
Observations

Null Hypotheses
No Granger Causality from RCARDAMOM to RBSE

2153

No Granger Causality from RBSE to RCARDAMOM
No Granger Causality from RCOTTON to RBSE

2153

No Granger Causality from RBSE to RCOTTON
No Granger Causality from RCPO to RBSE

2153

No Granger Causality from RBSE to RCPO
No Granger Causality from RMENTHAOIL to RBSE

2153

No Granger Causality from RBSE to RMENTHAOIL
No Granger Causality from RCARDAMOM to RNSE

2153

No Granger Causality from RNSE to RCARDAMOM
No Granger Causality from RCOTTON to RNSE

2153

No Granger Causality from RNSE to RCOTTON
No Granger Causality from RCPO to RNSE

2153

No Granger Causality from RNSE to RCPO
No Granger Causality from RMENTHAOIL to RNSE

2153

No Granger Causality from RNSE to RMENTHAOIL

F-Stat.

ProbValue

1.8961

0.0919

2.7757

0.0166

3.8624

0.0017

1.9275

0.0867

1.2053

0.3041

0.0998

0.9922

0.4502

0.8134

0.2857

0.9211

1.5781

0.1629

2.1192

0.0604

2.2715

0.0451

0.2850

0.9215

0.5934

0.7051

0.0547

0.9981

0.8395

0.5215

0.2662

0.9316

Source: Author's compilation

Next, we apply Dynamic Conditional Correlation
Generalized Autoregressive Conditional Heteroscedasticity
(DCC-GARCH) to examine the Spillover effect from equity
markets to commodity markets. Univariate and DCCGARCH (1,1) parameters have been presented in Table 1
and Table 2, respectively. Table 1 contains µ, Ꞷ, α, and β
parameters which are overall mean, constants, ARCH, and
GARCH parameters. As depicted, there is volatility
persistence in RCARDAMOM as their GARCH parameters
(α and β) are significant. It means there is persistence in
squared residuals and variance. The ARCH term (α) of
RCOTTON is only significant that signifies the persistence
of only residuals, not the variance. As regards
RMENTHAOIL, both α and β parameters are significant.
RCPO, RBSE, and RNSE have only significant GARCH (β)

parameter, which signifies that there is persistence, but
volatility does not react to new information. The sum of α
and β is less than 1 for equity and commodity market,
indicating that there is a decay in volatility persistence over
time. Further, DCC parameters (DCCα and DCCβ) are
presented in Table 2. DCCα signifies the spillover effect in
the short run, whereas DCCβ signifies the spillover effect or
transmission of volatility in the long run. The DCCα of
RBSE and all commodities considered in the study are
insignificant, while DCCβ is significant. Similarly, the same
is noticed in the case of RNSE and all commodities. This
suggests that there is no volatility spillover or transmission
of volatility in the short-run. However, in the long-run, there
is a possibility of spillover from BSE and NSE to constituent
commodities. Investors can diversify their investment from
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the equity market to the commodity market for a short
period but not in the long run as volatility can be transferred
in the long-run. Figure 1 plot the conditional correlation
between BSE and constituent commodities, and figure 2

plots the conditional correlation between NSE and
commodities considered in this study. We observe that the
pattern of stock market correlation varies over time, and it
has reverted to a long term mean.

Table 3: Results of Univariate Volatility Parameters
Variables

RCARDAMOM

RCOTTON

Estimates

BSE

NSE

α

Β

0.0021

0.0008

0.0356

0.9634

Std. Error

0.0111

0.0005

0.0029

0.0014

t-value

0.1925

1.5130

12.3774

684.5964

Sig. Value

0.8474

0.1303

0.0000

0.0000

Coefficient

-0.0009

0.1666

0.2243

0.0864

Std. Error

0.0090

0.0185

0.0342

0.0761

-0.1004

9.0228

6.5536

1.1346

Sig. Value

0.9200

0.0000

0.0000

0.2566

Coefficient

-0.0088

0.1141

0.3589

0.0901

Std. Error

0.0078

0.0105

0.0562

0.0409

-1.1217

10.8727

6.3869

2.2020

Sig. Value

0.2620

0.0000

0.0000

0.0277

Coefficient

-0.0016

0.0074

Std. Error

0.0115

0.0195

0.0893

0.1461

t-value

0.8893

0.7062

0.5385

0.0000

Sig. Value

0.8893

0.7062

0.5385

0.0000

Coefficient

0.0006

0.0000

0.0844

0.9049

Std. Error

0.0002

0.0000

0.0786

0.0813

t-value

2.9255

0.2882

1.0743

11.1317

Sig. Value

0.0034

0.7732

0.2827

0.0000

Coefficient

0.0007

0.0000

0.0877

0.9012

Std. Error

0.0002

0.0000

0.0709

0.0735

t-value

2.9646

0.3475

1.2367

12.2664

Sig. Value

0.0030

0.7282

0.2162

0.0000

t-value

RCPO

Ꞷ

Coefficient

t-value

RMENTHAOIL

µ
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Table 4: Dynamic Conditional Correlation (DCC) Parameters
Variables

RCARDAMOM

RCOTTON

RMENTHAOIL

RCO

Estimates

DCC α

RBSE
DCCβ

RNSE
DCC α

DCCβ

Coefficients
Std. Error
t-value

0.0000
0.0000
0.0004

0.9276
0.1559
5.9506

0.0000
0.0000
0.0007

0.9236
0.1648
5.6061

Sig. Value
Coefficients

0.9997
0.0000

0.0000
0.9182

0.9994
0.0000

0.0000
0.9097

Std. Error
t-value
Sig. Value

0.0000
0.0010
0.9992

0.0960
9.5633
0.0000

0.0000
0.0020
0.9984

0.0710
12.8205
0.0000

Coefficients
Std. Error
t-value
Sig. Value
Coefficients

0.0037
0.0040
0.9370
0.3488
0.0000

0.9801
0.0087
112.2943
0.0000
0.9214

0.0027
0.0038
0.7219
0.4704
0.0000

0.9788
0.0113
86.9460
0.0000
0.9160

Std. Error

0.0000

0.0773

0.0000

0.0983

t-value

0.9999

0.0000

0.0014

9.3151

Sig. Value

0.9999

0.0000

0.9989

0.0000

Figure 1: Plot of Dynamic Conditional Correlation between RBSE and Various commodities
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Figure 2: Plot of Dynamic Conditional Correlation between RNSE and Various commodities

Conclusion and Policy Implications
The present study examined volatility spillover from equity
markets (Bombay Stock Exchange and National Stock
Exchange) to commodity markets (CARDAMOM,
COTTON, MENTHAOIL, and CPO) in India. Even though
more literature is available on volatility spillover among
countries and commodities, but volatility spillover from the
equity market to the commodity market in India has received
less attention. The commodity market demonstrates everincreasing volatility because of price swings encompassing
demand and supplies. (Candila & Farace, 2018) Similarly,
the stock market has experienced severe and remarkable
variation. Hence, it is of utmost interest to examine the
presence of volatility transmission from one market (equity)
to another (commodity). After summary statistics, we
employed Granger Causality to identify the direction of
volatility transmission or spillover. No bi-directional
causality is found from the equity market to the commodity
market or vice-versa. At the same time, RBSE Granger
causes RCARDAMOM, and RCOTTON Granger causes
both RBSE and RNSE at a 5 percent significance level. It

implies that RBSE affects RCARDAMOM, and RCOTTON
affects both equity markets. After getting the cause and
effect relationship between equity markets and commodity
markets, DCC-GARCH is applied to check the direction of
spillover. The DCCα of RBSE and RNSE with all
commodities considered in the study are insignificant, while
DCCβ is significant. It implies that there is no volatility
spillover or transmission of volatility in the short-run.
However, in the long-run, there is a possibility of spillover
from BSE and NSE to constituent Commodities.
The present study contributes to the knowledge of traders
and investors of the capital market, academia and
researchers, market participants such as the Stock exchanges
and the market regulators, and of course, to policymakers.
Investors who are willing to mitigate their risk can diversify
their portfolios from the Equity market to the Commodity
market in the short-run. If they want to diversify for a more
extended period, they should avoid one of them (either
equity market or commodity market). The findings from the
study are in line with that of Delbianco and Fioriti (2018).
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The present study aims to check the serial correlation in time series data, selection of the estimated model and its
diagnosis and forecasting the future value of the AGRIDEX using the selected model. Based on various parameters,
viz., high adjusted R2, low σ2, low S.E. of regression, relatively low AIC, SIC, RMSE, MAPE values and after
residual diagnostics, the ARIMA(2,1,2) model has been identified as the best fit model for forecasting. Using the
fitted model, predictions were made for the period from 2020W14 to 2020W52 (39 observations) based upon past
data from 2017W1 to 2020W13 (169 observations). Also, the study has measured the variance of the forecasted data
between ± 2 Standard Error. The study has concluded that the forecasted data would certainly assist the farmers,
traders and other market participants in making the gainful trading, investment and hedging decisions.

Key Words: NCDEX, AGRIDEX, ARIMA, Forecasting, AIC, SIC, MAPE, Econometric Analysis
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S

uccessful forecasting of any market's index, stock or
derivative price will be more useful to the traders or
investors to design optimal trading, investing and
hedging strategies and to yield significant profits.
Accordingly, the concept of forecasting the stock or
derivatives market indices and their returns is gaining a lot
of attention from the researchers. It is true that if the market
movements are successfully forecasted, the investors may
be better guided. Sometimes, the predicted values of the
market will facilitate the policymakers and regulators in
making remedial decisions. Several successful investors,
viz., Warren Buffett, John Bogle, Benjamin Graham and
many other market researchers have proposed numerous
models using analytical methods, viz., fundamental
analysis, technical analysis and analytical techniques, etc.
to bestow relatively precise forecasting. Besides the above
methods of forecasting, some conventional time series
models were also used for it, viz., linear models and nonlinear models. A few examples of linear models are moving
average, exponential smoothing, time series regression, etc.
One among the linear models is Autoregressive Moving
Average (ARMA) / Autoregressive Integrated Moving
Average (ARIMA) model proposed by Box and Jenkins
(1976). In this paper, a modest attempt has been made to
select the best fitted ARMA/ARIMA model from different
stochastic models that satisfy all the criteria of goodness of
fit statistics for making the predictions and also to forecast
the future values of NCDEX AGRIDEX.
Profile of NCDEX AGRIDEX
The National Commodity and Derivatives Exchange Ltd.,
(NCDEX) was incorporated on 23rd April 2003 under the
Companies Act, 1956 and commenced its operations on
15th December 2003. NCDEX is the second largest online
commodity derivatives exchange in India. It offers contracts

on a wide variety of commodities in agriculture, precious
metals, energy, polymers and spices. At present (31st March,
2019) the NCDEX is offering futures contracts in 19
agricultural commodities and options contracts in 5
agricultural commodities. With 848 registered members and
about 20 lakhs clients, the NCDEX offers trading on more
than 1,000 centres and 50,000 terminals across India.
NCDEX AGRIDEX (Agri Index) is the first agricultural
futures Index in India. It is the return based Index and tracks
the performance of the most liquid agricultural commodities
traded on NCDEX platform. AGRIDEX represents the
portfolio of ten agricultural commodities which are selected
based on the liquidity on the exchange platform and serves
as a benchmark and replicate the performance of underlying
commodities. These commodity derivative contracts are
mostly deliverable, settled on the spot price. Through its
network, the NCDEX governs the daily prices, restricts the
size of participation using position limits at the client and
member level. In order to prevent the abnormal trading
behaviour in these agricultural commodities, the NCDEX
has a strong monitoring system both at the exchange and
regulator level and hence the AGRIDEX has become a
robust indicator of the market. The eligibility of the
commodities can be decided on the basis of the average
traded value of the commodity on the exchange platform and
other SEBI guidelines. Commodities are weighted based on
their national production value and their total traded value. A
maximum (Cap) of 20% and a minimum (floor) of 3% is
imposed against individual Commodity Index Percentage.
The cap ensures that no single commodity controls the
performance of AGRIDEX and the floor ensures that each
commodity has a meaningful contribution to it. To make
perfect diversification, no related group of commodities
should comprise more than 40% of the weightage in the
index. Current composition and weights of different
commodities are as follows:

Table No.1: Ncdex Agridex: Current Components And Weights
Sl. No
1
2
3
4
5
6
7
8
9
10

Commodity

Symbol

Castor Seed
Chana
Coriander
Cotton Seed Oil Cake
Guar Gum 5MT
Guar Seed
Jeera
Rape Seed-Mustard Seed
Soy Bean
Refined Soy Oil

CASTOR
CHANA
DHANIYA
COCUDAKL
GUARGUM5
GUARSEED10
JEERAUNJHA
RMSEED
SYDEANIDR
SYOREF
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Weight (%)
10.09
17.81
3.22
8.69
6.45
11.16
3.89
12.12
18.43
8.14
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Review of Literature
It is relevant to review the available literature relating to the
modelling and forecasting using stochastic time series
ARIMA modelling. Most of the studies were focused on the
detection of the best fit ARIMA model and forecasting the
time series data relating to the stock market index, gold
price, exchange rates, oil palm prices, inflation rates,
electricity consumption, etc. But, no study is available on
modelling and forecasting of commodity derivatives market
index (NCDEX_AGRIDEX). Hence, this paper is devoted
to the modelling, i.e., the identification of the best fit
stochastic ARIMA model and forecasting of National
Commodity and Derivatives Exchange Ltd. index, viz.,
AGRIDEX.
Meyler and Kenny (1998) have focused on modelling and
forecasting the inflation in Ireland and paid attention on
maximizing the power of forecasting by minimizing
forecast errors. Contreras, Rodrigo, Francisco and Antonio
(2003) have measured the trend in daily prices of electricity
in spot and forward contracts of Spain and Californian
Markets and identified the best fit ARIMA model for
forecasting the next-day electricity prices. Similarly,
Rangson and Tidia (2006) have tried to find the best
candidate ARIMA model for forecasting three types of oil
palm price based on the minimum of MAPE. The results of
the study said that ARIMA (2,1,0), (1,0,1) and (3,0,0) are the
best models for forecasting the farm price, wholesale price
and pure oil price of oil palm respectively. Using the data
developed by Pacific-Basin Capital Markets (PACAP) and
the SINOFIN Information Services Inc, Jarrett and Kyper
(2011) have confirmed the efficacy of ARIMA-Intervention
time series analysis for analysis as well as forecasting. The
study has observed the speedy fall in the values of the price
index of the Shanghai market during the world economic
decline in China in 2008.
Banerjee (2014) has dealt with the identification of the best
fit ARIMA model and predicting the SENSEX using the
justified model and said that the stock market indices have
an undue influence on the advancement of Indian economy.
Adebiyi and Adewumi (2014) have presented the procedure
for identifying ARIMA models and elucidated the power of
such models in predicting the stock prices in short-run,
which would assist the investors in their decisions. In a study

conducted by Jadhav, Kakade, Utpat and Deshpande (2015)
for forecasting the Indian Stock Market using ARIMA
model have proposed a hybrid approach, viz., ANN using
ARIMA model instead of only ANN for improving the
predictive performance.
Guha and Bandyopadhyay (2016) have tested the
application of ARIMA model for forecasting the future gold
price based on the past data and how to mitigate the risk in
purchase of gold and, hence, to advise the investors when to
buy or sell the yellow metal. The authors have opined that the
gold has become an important investment alternative, and it
is necessary to forecast its price using a suitable model.
Based on the univariate time series, Savadatti (2017) has
tried to identify the best fit ARIMA model for forecasting
the area, production, and productivity of food grains over
five years. The study has identified ARIMA (2,1,2), ARIMA
(4,1,0), and ARIMA (3,1,3) models for forecasting the area
of cultivation, production, and productivity of food grains,
respectively.
Wadhawan and Singh (2019) have evaluated the efficiency
and bias of various volatility estimators based on several
errors measuring parameters, viz., ME, RMSE, MAE, MPE,
MAPE, MASE and ACFI. They have identified Parkinson
estimator as the most efficient volatility estimator. Miah,
M.M. (2019) has tried to find the time series model to
forecast the different varieties of rice production of
Bangladesh and said that the fitted models are statistically
well behaved to forecast the same. Reddy C.V. (2019) has
aimed to examine the stationarity of the indices of BSE and
NSE and also to forecast the said indices using ARIMA
model. The study has identified ARIMA(0,1,0) as the top
model among different models. The study has concluded
that the results of ARIMA forecasting will guide the
investors in short-run.
It may be concluded that quite a few researchers have
conducted the studies and gave reasons for the selection of
ARIMA model for forecasting the time series data of a
single variable with better accuracy. But, no researcher has
focused on forecasting the index of National Commodity
and Derivatives Exchange Ltd, i.e., AGRIDEX. The present
work is an effort to forecast the future index value from
2020W14 to 2020W52 based on the past data from 2017W1
to 2020W13 using the best fit ARIMA model.
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Statement of the Problem
Since the performance of NCDEX_AGRIDEX is very
dynamic and non-linear in nature, it is very difficult to
forecast its future movements precisely. However, it is
required to discover the non-linearity and forecast
NCDEX_AGRIDEX; to facilitate the farmers, traders and
investors to design appropriate trading and hedging
strategies to get superior results. Thus, forecasting of
NCDEX_AGRIDEX has become a noteworthy topic and
aggravated the researchers and market analysts to build
improved forecasting models. There are several methods of
statistical forecasting, viz., regression analysis, classical
decomposition method, Box and Jenkins and smoothing
techniques, with different degrees of accuracy. The
correctness of a forecasting model would be decided based
on the minimum forecasting errors, viz., RMSE, MAE, S.E.
of regression, Adjusted R2, AIC, BIC, etc. Among quite a
few methods of time series forecasting, the Box and Jenkins
method is fairly perfect as compared to other methods and
may be applicable to all types of data movements. This
paper is an attempt to test the stationarity in the given time
series and selecting the best suitable ARIMA model (also
known as Box-Jenkins Methodology) for short-term
forecasting of NCDEX_AGRIDEX. The results obtained
from the study could aid the farmers, traders and investors in
their trading and hedging decisions.
Objectives of the Study
The objectives of the study are listed below:
1. To test the stationarity of the time series data compiled for
the study, i.e., NCDEX_AGRIDEX_CLOSE_VALUE.
2. To identify the order of difference at which the time
series would become stationary.
3. To perform the model estimation, i.e., ARIMA (p,d,q)
and diagnostic checking.

data. Stochastic modelling is used for selecting the best
ARIMA model and forecasting the time series using the
selected model.
Sources of Data
The data required for the study is secondary and has
compiled from the official website of NCDEX, viz,
www.ncdex.com. The weekly closing index, AGRIDEX has
compiled from the website for the period from 2017W1 to
2020W13 (169 observations). From this range of data, the
researcher has tried to forecast the future values from the
2020W14 to 2020W52 (39 observations).
Hypothesis
The null hypothesis is generally defined as the presence of a
unit root, and the alternative hypothesis is stationarity in the
given time series (or trend-stationary).
H0: δ = 1, there is unit root and the series
NCDEX_AGRIDEX_CLOSING_VALUE is non
stationary.
Ha: δ < 1, there is no unit root and the series
NCDEX_AGRIDEX_CLOSING_VALUE is stationary.
Methods for Analysis of Data
To select the best fitted ARIMA model, many statistical tools
are to be applied, viz., Root Mean Square Error (RMSE),
Mean Absolute Percentage Error (MAPE), Bayesian
Information Criterion (BIC), etc.
The RMSE has been used as a standard metric to measure the
model performance in time series forecasting. While
applying the RMSE, the underlying assumption is that the
errors are unbiased and follow a normal distribution. It
provides a complete picture of the error distribution, and its
value should be relatively low (Chai and Draxler, 2014). The
RMSE can be calculated by using the following formula:

4. To forecast the future values of AGRIDEX using the
estimate ARIMA model.
Research Methodology
Research Design
In order to fulfil the above-listed objectives of the study,
exploratory research design and stochastic time series
modelling have been adopted. Exploratory research
interprets the already available information and emphasizes
on the analysis and interpretation of the available secondary

The mean absolute percentage error is a measure of
prediction accuracy of a forecasting method. It usually
expresses the forecasting accuracy of a model in percentage
terms; hence, its value should be maximum. The MAPE
formula as stated by Tofallis (2015):
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Bayesian Information Criterion also is known as Schwarz
Information Criterion (SIC) is a criterion for model
selection among a finite set of models. It is based on the
likelihood function, and it is closely related to Akaike
Information Criterion (AIC). Mathematically, the BIC is an
asymptotic result derived under the assumption that the data
series is exponentially distributed. The BIC was developed
by Gideon Schwarz (1978), who gave a Bayesian argument
for adopting it.

Where, “rss is the residual sum of squares; k is the number of
coefficients estimated, i.e., 1 + p + q + P + Q; and n is the
number of observations”.
The Standard Error of regression represents the mean
distance that the observed values fall from the regression
line. It assesses the accuracy of the predictions, and 95% of
the observations will fall with ± 2 S.E. of the regression from
the regression line. Its value should be relatively low. The
Standard Error of estimate can be calculated by using the
following formula:

Ljung-Box test has been applied to the residuals after a
forecast model has been fit to the data. This test says whether
the errors in the forecast model are serially correlated. The

small p-values (p<0.05) indicate a significant serial
correlation. The Ljung-Box (1978) Q-statistic can be
calculated by using the following formula:

Results And Discussion
Stationarity in Time Series Data
The first stage of time series forecasting using either ARMA
or ARIMA model is to know whether the given time series
data is stationary. Standard forecasting techniques assume
that distribution should be stationarity; otherwise, their
results are invalid. The scatter plot of such a series across
time would indicate only random pattern (no pattern) around
the mean value and hence forecasting the future value of
such a series is not possible. A series is said to be stationary if
the marginal distribution of Y at time t, i.e., [p(Yt)] is the
same as at any other point in time. Therefore, p(Yt) = p(Yt +
k,) and p(Yt, Yt + k) does not depend on t (Here, t e”1 and k is
an integer). This implies that the mean, variance and
covariance of the series Yt are time-invariant (Tsay, 2005). In
other words, a time series is stationary if its mean is equal to
zero, and variance is constant over time. The raw data
concerning to NCDEX_AGRIDEX_ CLOSING_VALUE
from the 2017W1 to 2020W13 (169 weeks) is presented in
Fig.1.
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NCDEX_AGRIDEX_CLOSING_VALUE
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The time series data presented in the form of graph shows
that its mean is not equal to zero and variance is not constant.
It also shows that there is an intercept and downward trend.

Hence, it is necessary to measure the trend using the least
squares method to confirm whether the given time series is
stationary. The results of trend analysis are presented in table
No.2.
Table No.2 NCDEX_Agridex_Closing _Value – Trend analysis

Dependent Variable: NCDEX_AGRIDEX_CLOSING_VALUE
Method: Least Squares
Included Observations: 169 after adjustments
variable
Coefficient
Std. Error
t-Statistic
C
1066.112
5.535546
192.5938
@TREND
-0.753045
0.056986
-13.21461
R-squared
0.511161
Mean dependent var
Adjusted R-squared
0.508234
S.D. dependent var
S.E. of Regression
36.14084
Akaike info criterion
Sum squared resid
218128.8
Schwarz info criterion
Log likelihood
-845.0692
Hannan-Quinn criterion
F-Statistic
174.6258
Durbin-Watson stat
Prob(F-Statistic)
0.000000
Source: Authors calculation using EViews 10.
The least squares trend analysis results presented in the above table
says that the value of intercept is 1066.112 and the trend coefficient
(slope) is -0.753045, which is significant at 5% level of
significance (Prob.=0.0000<0.05). Hence, it is concluded that the
time series data is non-stationary.

Augmented Dickey Fuller (ADF) Unit Root Test
The ADF test is a 'Unit Root Test', which is an appropriate
method for testing the stationarity of a time series. Unit root
is a characteristic of a time series that makes it nonstationary. The general pattern of any non-stationary series
is the random walk. We may write the Random Walk Model
(RWM) with stochastic process as (Rao and Mukherjee,
1971), (Garekos and Gramacy 2013):

Yt = δYt-1 + et (-1 ≤ δ ≤1) ------------ ---------- (6)
et = white noise error term.
For theoretical reasons, we manipulate equation - (6)
by subtracting Yt-1 from both the sides to obtain -

Yt - Yt-1 = ( δ-1)Yt-1 + et ---------------- (7),
which can be written as
∆Yt = βYt-1 + et ----------------- (8)
Where β = ( δ -1), and ∆ = first difference operator.

In practice, instead of estimating equation – (6), we estimate
equation – (8) and test the hypothesis (null) that β = 0. If β =
0, then δ = 1, i.e., we have a unit root, meaning that the time
series under consideration is non stationary. Before we
proceed to estimate equation – (8), it may be noted that if δ =
0, equation – (8) will become –
∆Yt = (Yt - Yt-1) = et ----------------- (9)
Since et is the white noise error term, it is stationary, which
means that the first differences of a random walk time series
are stationary. Before running the ADF test, one should
inspect the data to figure out an appropriate regression
model. We have three versions of the test.Type 0No
Constant, No Trend∆Yt = β1Yt-1 + etType 1Constant, No
Trend∆Yt = α + β1Yt-1 + etType 2Constant, Trend∆Yt = α +
β1Yt-1 + β2t + et
Where et = Error term; and

Where t = time measured chronologically; and

Yt - Yt-1 = δYt-1 - Yt-1 + et

Prob.
0.0000
0.0000
1002.856
51.53698
10.02449
10.06153
10.03952
0.191219

ADF test with intercept was applied on both series to test the
data for stationarity. The null hypothesis is tested through 'tStatistics' which is given by the following formula:

If 't' calculated value is greater than the critical value, we do
not reject the null hypothesis and the series under
consideration would be non-stationary and has a unit root
and vice-versa. 'p' – value is also used to reject or accept the
null hypothesis. If the 'p' – value is less than 0.05 (p<0.05),
reject the null hypothesis and vice-versa.
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Table No.3
Unit Root Test For Ncdex_agridex_closing_value At Level
Null Hypothesis: NCDEX_AGRIDEX_CLOSING_VALUE has a Unit Root
Exogenous: Constant
Lag Length: 0 (Automatic-based on SIC, maxlag=13)
t-statistic
p-value*
Augmented Dickey-Fuller test statistic
-1.993275
0.2897
Test critical values
1%
-3.469451
5%
-2.878618
10%
-2.575954
*Mac Kinnon (1996) one-sided p-values
Source: Authors calculation using EViews 10.

Fig No. 2 : Correlogram of Ncdex_
Agridex_Closing_Value at Level

The results of ADF Unit Root Test given in table No.3 says
that the calculated 't' – value is greater than critical values at
1%, 5% and 10% levels of significance. Hence, we fail to
reject the null hypothesis for unit root. It means the series
NCDEX_AGRIDEX_CLOSING_VALUE contains the
unit root and thus it is non stationary.
Correlogram Analysis:
A Correlogram or Auto Correlation Function plot is an
image of correlation statistics and it presents a summary of
correlation at different periods of time, i.e., serial
correlation. Serial correlation is where an error at one point
in time travels to a subsequent point of time. It is used for
checking the randomness in the data set. A Correlogram
contains Autocorrelation Function (ACF) and Partial
Autocorrelation Function (PACF). Autocorrelation refers to
the way the observations in a time series are related to each
other and is measured by a simple correlation between
current observation (Yt) and the observation 'p' periods (lag
p) from the current one (Yt-p) (Brooks, 2008) (Abdullah,
2012). The Autocorrelation coefficient at 'lag p' is given by

where

cp = the auto-covariance function; and
c0 = the variance function.

We may infer from the above Correlogram that, the ACF
va l u e s o f t h e s e r i e s N C D E X _ AG R I D E X _
CLOSING_VALUE have crossed the 95% confidence
interval during the initial lags and were dropped away very
gradually from 0.926 for lag 1 to 0.059 for lag 20. The PACF
dropped immediately after the first lag. Most PACF after the
lag 1 are not statistically significant. The Q-statistics are
significant at all lags (p=0.000<0.05), indicating significant
serial correlation in the residuals. Thus, it is concluded that
the data in time series is non-stationary. Hence, there is a
need to convert non-stationary series in to stationary by
differentiating.
Differentiating the Time Series:
Usually, the non-stationary series can be eliminated by
differencing the series, i.e.,.
. That means, we need to
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generate the new series in first difference form. A series
which is stationary after being differentiated once is said to
be integrated of order 1 and is denoted by I(1). In general, a
series which is stationary after being differentiated d times
is said to be integrated of order 'd', denoted I(d). Therefore, a

series, which is stationary without differencing, said to be
I(0). The graphical presentation of the time series after first
d i f f e r e n t i a t i o n [ I ( 1 ) ] , i . e . ,
DNCDEX_AGRIDEX_CLOSING_VALUE from the
2017W1 to 2020W13 (169 weeks) is presented in Fig No.3.

The time series data after first order differentiation
presented in the form of graph shows that its mean is equal to
zero and variance is constant. The graph of the series at first
difference does not demonstrate any kind of trend; but, there
are fluctuations in the graph. These fluctuations epitomize

the stationary of underlying series. It also shows that there is
no trend. The results of trend analysis of the series
DNCDEX_AGRIDEX_CLOSING_VALUE are presented
in table No.4.

Table No.4
DNCDEX_AGRIDEX_CLOSING _VALUE – TREND ANALYSIS

Dependent Variable: DNCDEX_AGRIDEX_CLOSING_VALUE
Method: Least Squares
Included Observations: 168 after adjustments
variable
Coefficient
Std. Error
t-Statistic
C
-1.268894
2.455322
-0.516793
@TREND
-0.000537
0.025201
-0.021315
R-squared
0.000003
Mean dependent var
Adjusted R-squared
-0.006021
S.D. dependent var
S.E. of Regression
15.84132
Akaike info criterion
Sum squared resid
41657.28
Schwarz info criterion
Log likelihood
-701.4961
Hannan-Quinn criterion
F-Statistic
0.000454
Durbin-Watson stat
Prob(F-Statistic)
0.983020
Source: Authors calculation using EViews 10.
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Prob.
0.6060
0.9830
-1.314286
15.79384
8.374954
8.412144
8.390048
1.907818
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The least square trend analysis results presented in the above
table reveals that the value of intercept is -1.268894≡0 and
the trend coefficient (slope) is -0.000537, which is not
significant at 5% level of significance (Prob.=0.9830>
0.05). Hence, it is concluded that the time series data after
first order differentiation is stationary.
The Augmented Dickey Fuller adds lagged differences to
the above models (Damodar N. Gujarati, 2004):

Where

∆Yt-i = Lagged differences.

Number of lagged differences would be added in the model
is often decided numerically, so that the residuals are not
serially correlated. Moreover, there are several options for
choosing lags: Minimize Akaike's Information Criterion
(AIC) or Bayesian Information Criterion (BIC), or drop lags
until the last lag is statistically significant.

Table No.5 : Unit Root Test For Dncdex_agridex_closing_value At First Difference

Null Hypothesis: DNCDEX_AGRIDEX_CLOSING_VALUE has a Unit Root
Exogenous: Constant
Lag Length: 0 (Automatic-based on SIC, maxlag=13)
t-statistic
p-value*
Augmented Dickey-Fuller test statistic
-12.25324
0.0000
Test critical values
1%
-3.469691
5%
-2.878723
10%
-2.576010
*Mac Kinnon (1996) one-sided p-values
Source: Authors calculation using EViews 10.

The results of ADF Unit Root Test at first difference given in
table No.5 says that the calculated 't'–statistics value 12.25324, which is smaller than critical values at 1%, 5%
and 10% levels of significance. Hence, we fail to accept the
null hypothesis for unit root. It means the series
DNCDEX_AGRIDEX_CLOSING_VALUE is not

containing the unit root and thus it is stationary. The
following figure No.4 represents the plot of Correlogram
(ACF and PACF coefficients) of the time series
DNCDEX_AGRIDEX_CLOSING_VALUE for lags 1 to 20
at the level (first order difference).

Fig No. 4 : Correlogram Of DNCDEX_AGRIDEX_closing_value At First Order Difference
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We may infer from the above Correlogram that, after first
order difference, the ACF values of NCDEX_AGRIDEX_
CLOSING_VALUE are random for logs 1 to 20. The Qstatistics are insignificant at all lags (p>0.05), indicating
that there is no serial correlation in the residuals. Thus, it is
concluded that the data in time series after first order
differencing is stationary. It is also observed that there is a
similar pattern between ACF and PACF and both shows
rapid decline. This is essentially a random walk process and
there is no need to think about any other AR(p) and MA(q)
models further. Hence, the transformed time series
essentially follow an ARIMA(0,1,0) process. In market
forecasting, the random walk model has commonly used
and studied throughout history (Fama., 1965) and its
implications analogous to efficient market hypothesis. It
suggests that one cannot break the market by examining the
historical index values of a certain market.
MODEL ESTIMATION [ARIMA(p,d,q)]

Where Yt = affecting (dependent) variable at time t.
Yt-1, Yt-2, ……, Yt-p = Response variable at time lags t1, t-2, ….., t-p, respectively.
α, β1, β2, ……, βp = Coefficients to be estimated.
et = Error term at time t.
Moving Average Model [MA(q)]
A moving average model is one when Yt depends only on the
random error terms which follow a white noise process,
i.e., Yt = f(et, et-1, et-2, et-3, ……..) ----------------------- (16)
A common representation of a moving average model where
it depends on 'q' of its past values is called MA(q) model and
is represented below:

The error terms et is assumed to be white noise processes
with mean zero and variance σ2.

ARIMA is a linear regression model for time series
forecasting and it uses its own lags as predictors. Any 'nonseasonal' time series that exhibits patterns and is not a
random white noise can be modeled with ARIMA models.
An ARIMA model is characterized by 3 terms: p, d, q.

Where Yt = Response variable (dependent) variable at time t.

Where

q = the order of the MA term

et-1, et-2, et-3 ………. et-q = Errors in previous time periods
that are incorporated in Yt.

d = order of differencing required to make the

Auto Regressive Moving Average (ARMA) Model

p = the order of the AR term

series stationary.
ARIMA models are extremely capable to produce
projections during short-term (Merh, Saxena and Pardasani,
2010). These are the best composite structural models,
useful for short-term forecasts (Pai and Shenglin, 2005). In
ARIMA model, the expected value of any variable is a
“linear combination of past values and errors” (Hanke and
Wichern, 2005), expressed as follows:
Auto Regressive Model [AR(p)]
An AR model is one in which 'Yt” depends only on its own
past values, viz., Yt-1, Yt-2, Yt-3, etc. Thus, Yt = f(Yt-1, Yt-2, Yt-3,
…….., et). ----------------------- (14)
A common representation of an autoregressive model where
it depends on 'p' of its past values called AR(p) model is
represented below:

α = Constant mean of the process.
j1,j2,j3,j4,= coefficients to be estimated.
et = Error term at time t.

There are situations where the time series may be
represented as a mix of both AR and MA models referred to
as ARMA(p,q). The general form of such a time-series
model, which depends on 'p' of its own past value and 'q' past
values of white noise disturbances, taken the form:

Selection of Appropriate ARIMA(p,d,q) Model
In general, a non stationary series will be made stationary
after differencing 'd times' and is said to be integrated of
order 'd', denoted by I(d). If the original series is stationary,
d=0 and the ARIMA models reduce to ARMA models. The
time series data used for the present study, i.e.,
NCDEX_AGRIDEX_CLOSING_VALUE has become
stationary after the first order differencing. Since, there is no
need for further differencing the series, it is necessary to
adopt d=1 (first difference) for ARIMA (p,d,q) model. To
get the appropriate numbers for 'p' (in AR) and 'q' (in MA) in
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the model, we should check the Correlogram after first
difference in time series (Fig.4). Since there are no
significant spikes of ACF and PACF, the residuals of the
selected ARIMA model are white noise and there is no need
for further consideration of any more AR(p) and MA(q). To
choose one best ARIMA model amongst a numerous
combinations present, the following criterions are used.
a.
b.
c.

Comparatively low volatility σ2.
Comparatively high adjusted R-square (R2).
Comparatively low S.E. of Regression.

d.
e.

Comparatively low of Akaike or Schwarz
Information Criterions (AIC or SIC).
Relatively low Root Mean Square Error (RMSE)
and Mean Absolute Percentage Error (MAPE).

Table No.6 provides the results of various parameters of
AR(p) and MA(q) of the ARIMA model. Using these values,
the best fit ARIMA(p,d,q) model for predicting the time
series DNCDEX_AGRIDEX_ CLOSING_VALUE would
be identified.

Table No.6
Comparing Different Arima Model Parameters Dncdex_agridex_closing_value
2

ARIMA

σ (Volatility)

Adjusted R

(1,1,1)
(1,1,2)
(1,1,3)
(1,1,4)
(1,1,5)
(2,1,1)
(2,1,2)
(2,1,3)
(2,1,4)
(2,1,5)
(3,1,1)
(3,1,2)
(3,1,3)
(3,1,4)
(3,1,5)

247.6499
247.6525
246.4291
246.3896
247.5622
247.6834
243.9938
246.3002
246.0943
247.4546
246.3060
246.1260
246.3336
244.8986
246.1211

-0.017016
-0.017027
-0.012003
-0.011841
-0.016656
-0.017154
-0.002002
-0.011474
-0.010628
-0.016214
-0.011497
-0.010758
-0.011611
-0.005718
-0.010738

2

S.E. of
Regression
15.92765
15.92774
15.88835
15.88707
15.92483
15.92873
15.80964
15.88419
15.87755
15.92137
15.88438
15.87857
15.88527
15.83893
15.87841

AIC

SIC

RMSE

MAPE

8.397522
8.397537
8.392676
8.392607
8.397205
8.397659
8.383475
8.392162
8.391453
8.396778
8.392197
8.391482
8.392314
8.386662
8.391481

8.471902
8.471917
8.467056
8.466987
8.471585
8.472039
8.457855
8.466542
8.465833
8.371158
8.466577
8.465862
8.466694
8.461042
8.465861

15.77725
15.77735
15.73860
15.73745
15.77452
15.80864
15.69355
15.76431
15.75777
15.80098
15.77534
15.76892
15.77679
15.73122
15.77010

137.0033
136.2039
165.1073
145.7713
133.1374
135.8145
131.2018
167.3736
150.2174
134.8150
167.7439
170.4946
166.2755
179.5292
166.9591

Source: Authors calculation using EViews 10.
The values in highlighted row represent the best ARIMA model among different combinations.

After checking the robustness of the statistics given in table
No. 6, it is found that only ARIMA(2,1,2) model convinces
all the norms (relatively high adjusted R2 value, low σ2,
Standard Error of Regression, comparatively low AIC, SIC,
RMSE, MAPE values), hence this model is considered to be
the best predictive model, which is used to forecast the
future values of the time series, viz., NCDEX_AGRIDEX_
CLOSING_VALUE. The prediction equation for this model
can be written as:

Diagnostic Checking
Among the tentative models presented in the previous
section, ARIMA (2,1,2) model with σ2 = 243.99, Adjusted R2
= -0.002, Standard Error of Regression = 15.80, AIC = 8.38,
SIC = 8.45, RMSE = 15.69 and MAPE = 131.20 has been
identified as the best model for forecasting. But, before
forecasting the time series using the tentative model, it is
necessary to perform diagnostic checking to avoid over
fitting the ARIMA model. As part of diagnostic checking 1. Different ARIMA model parameters, viz., AIC/BIC/SBIC
need to be compared. The model with the lowest values of
the above criterions (given table No.6) is chosen as the best
model.

A Quarterly Journal

SCMS Journal of Indian Management, July-September - 2020

125

2. After fitting the appropriate ARIMA model, the goodness
of fit can be estimated by plotting the ACF of residuals of the
fitted model. If most of the sample autocorrelation
coefficients of the residuals lie within the limits
where N=the number of observations, then the residuals are
white noise indicating that the model fit is appropriate.

Here, the goodness of fit of the ARIMA(2,1,2) model can be
checked through Correlogram of residuals. Normally, a flat
Correlogram with insignificant spikes is most ideal. The
following figure No.5 gives the ACF of the residuals.

Fig No. 5 Correlogram Of Residuals

The above Correlogram of residuals says that no coefficient
is significant and also the residuals are flat which indicates
that all information has been captured in the model. Also Qstatistic is not significant for all lags. Besides, Ljung-Box
normality test has been performed to verify whether the
residuals for these models are normally distributed. The
Ljung-Box statistics for the residuals of ARIMA(2,1,2) is
5.1074, which is insignificant at 5% level of significance

(p=0.078>0.05) indicating that the residuals for the model
are normally distributed at 95% confidence interval (5%
level of significance). Hence, diagnostic test indicates that
ARIMA(2,1,2) model is highly appropriate for forecasting
the time series, viz.,NCDEX_AGRIDEX_CLOSING_
VALUE. The estimation results of the ARIMA(2,1,2) model
are given in table No.7

Table No.7 Estimation results of Arima(2,1,2) Model
Dependent Variable: DNCDEX_AGRIDEX_CLOSING_VALUE
Method: ARMA Maximum Likelihood (OPG – BHHH)
Sample: 1 169 (Included Observations: 169)
Convergence achieved after 24 iterations
Variable

Co-efficient

C
AR(1)
AR(2)
MA(1)
MA(2)

1003.441
1.642832
-0.666190
-0.633415
0.069490

Standard Error
19.04677
0.331310
0.315810
0.335619
0.101175

t-Statistics

Prob.

Estimated
2
σ

52.68300
4.958595
-2.109469
-1.887306
0.686836

0.0000
0.0000
0.0364
0.0609
0.4932

243.7919

*Not significant at 5% level.
Source: Authors calculation using EViews 10.
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Based on the estimation results of ARIMA(2,1,2) model
(intercept and regression coefficients), the functional form
of the time series forecasting model may be presented as:

Result of ARIMA (2,1,2) Forecasting Model for
NCDEX_AGRIDEX_CLOSING_VALUE:

DYt = 1003.441 + 1.642832Yt-1 – 0.666190Yt-2 – 0.633415et-1
+ 0.069490et-2 + et ---- (20)

Fig.6 exhibits the forecasting results of ARIMA(2,1,2)
model, which is regarded as the best fit model for forecasting
t h e f u t u r e va l u e s o f N C D E X _ AG R I D E X _
CLOSING_VALUE. The software has named the estimated
series as NCDEX_AGRIF. The NCDEX_AGRIF graph
shows the predicted values of the series from 170th week
(2020W14) to 208th week (2020W52) with ± 2 Standard
Errors. The line of forecasting of the series is continued to
rise during the forecasting period.

FORECASTING THE SERIES USING SELECTED
ARIMA(2,1,2) MODEL
The study is based on weekly closing value of National
Commodity & Derivatives Exchange Ltd (NCDEX) Index,
viz., AGRIDEX covering the period from 2017W1 to
2020W52 (169 observations). Of which, 169 observations
ranging from 2017W1 to 2020W13 were historical and 39
observations ranging the period from 2020W14 to
2020W52 were forecasted.

Fig No.6 Graphical Presentation of Forecasted Data With ± 2 S.e.
Table No.8 also shows the forecasted values of the time
series for the forecast length (39 observations) ranging from
14th week of 2020 to 52nd week of 2020 as well as ± 2
Standard Error intervals for those predictions. The forecast
value of the series has increased from 897.7277 at the end of

14th week of 2020 to 1000.113 at the end of 52nd week of
2020. At the same time the variance between ± 2 Standard
Error has increased from 66 points at the end of 2020W14 to
250 points at the end of 2020W52.
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Table No.8
Forecasted Results of Ncdex_agridex_closing_value Using Arima(2,1,2) Model
Point
(Weekly)

Ncdex_agrif
(Forecast Value)

2020W14
2020W15
2020W16
2020W17
2020W18
2020W19
2020W20
2020W21
2020W22
2020W23
2020W24
2020W25
2020W26
2020W27
2020W28
2020W29
2020W30
2020W31
2020W32
2020W33
2020W34
2020W35
2020W36

897.7277
907.4696
916.2012
924.0558
931.1428
937.5527
943.362
948.6354
953.4287
957.79
961.7619
965.3414
968.6816
971.6922
974.4393
976.9469
979.2362
981.3267
983.2359
984.9798
986.5727
988.0279
989.3574

2020W37
2020W38
2020W39
2020W40
2020W41
2020W42
2020W43
2020W44
2020W45
2020W46
2020W47
2020W48
2020W49
2020W50
2020W51
2020W52

990.572
991.6818
992.6957
993.6222
994.4688
995.2423
995.9491
996.595
997.1852
997.7245
998.2172
998.6675
999.079
999.455
999.7986
1000.113

Ncdex_agrif + 2
S.E.
931
956
979
999
1016
1032
1046
1058
1069
1078
1086
1093
1099
1104
1108
1112
1115
1117
1119
1121
1122
1123
1124
1124
1125
1125
1125
1126
1126
1126
1126
1126
1126
1126
1126
1126
1126
1125
1125

Source: Authors calculation using EViews 10.
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Ncdex_agrif - 2
S.E.
865
859
854
849
846
843
841
839
838
837
837
837
838
839
840
842
844
845
847
849
851
853
855
857
858
860
862
863
865
866
867
869
870
871
872
873
873
874
875
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Fig.7 reveals the actual data of the series from the 2017W1
to 2020W13 (169 observations) and the forecasted data of
ARIMA(2,1,2) model from 2020W14 to 2020W52 (39
values) with ± 2 Standard Errors. The line representing the

forecasted data is continued to rise during the forecasting
period. It is also observed from the graph that the variance in
the forecasted data has also continued to increase from the
2020W14 to 2020W52

Fig.7: Graphical Presentation of Actual Data (2017w1 To 2020w13) &
Forecasted Data (2020w14 To 2020w52) With ± 2 S.E.
Conclusion
The main objective of this paper is to study the stationarity
of the index (ARIDEX) of NCDEX and to forecast its future
value using the best fitted ARIMA model. For this purpose,
the weekly closing values of the index are obtained from the
website: www.ncdex.com for the period from the 2017W1
to 2020W13 (169 observations). The ADF Test,
Correlogram analysis were administered to check the
presence of unit root to confirm the stationarity of the index
series. The results of the test confirmed the presence of Unit
root and showed non-stationary. The ADF test has
confirmed that the given time series is stationary at first
difference.
For the present work, ARIMA (2,1,2) model has chosen as
the top model from fifteen different models because it
satisfies all the norms of the goodness of fit statistics, as
other fourteen models were relatively not satisfied such
criteria. This best fit model has been selected for making
predictions of NCDEX_AGRIDEX_CLOSE_VALUE for
the period ranging from 2020W14 to 2020W52 using the
weekly historical data ranging from 2017W1 to 2020W13.

The study has also calculated the variance of the forecasted
data between ± 2 Standard Error. The results of the bestfitted model highlight the strength of ARIMA model to
forecast the future values of the AGRIDEX on a short-term
basis and would guide the individuals to select the gainful
trading and hedging decisions in the agricultural commodity
derivatives market.
Research Implications
The findings of the study have the following implications for
traders, researchers and academic fraternity.
The study has elucidated the procedure for testing the
stationarity in time series data using ADF Test and
Correlogram analysis. As well, the study has enlightened the
criterion and modus operandi for selection of the best fit
ARIMA model and the methodology for forecasting
NCDEX_AGRIDEX_CLOSE_VALUE. This will aid the
researchers and academicians to carryout further research.
The forecasting of market index NCDEX_AGRIDEX_
CLOSE_VALUE will assist the market participants to know
the market trends, risk analysis, trading and hedging
decisions.
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Limitations
The ARIMA model has few constraints regarding the
exactness of forecasting because of its wide usage for shortrun forecasting the future values of the time series to notice
the minor variations in the data. In case of erratic variations
in the data set (too large variations) due to change in
government policies or the structural breaks in the economy
(economic instability), etc, it turns out to be intricate to
capture the accurate trend. Hence, this model turns out to be
useless to predict long-run changes. Moreover, the
forecasting using the ARIMA model would depend upon the
hypothesis of linearity in historical data; however, there is
n o c o n fi r m a t i o n t h a t N C D E X _ AG R I D E X _
CLOSE_VALUE is linear in nature.
Scope For Further Research
Forecasting of NCDEX_AGRIDEX_CLOSE_VALUE
using ARIMA model was made with the fundamental
supposition that the given series follows an absolutely linear
model. Non-linear prediction methods using the latest
software may also be considered with less error (white
noise) term. Further, the study may be extended to
multivariate time series forecasting, i.e., predicting a
dependent variable using more than one independent
variables. In future, similar studies may be conducted for
forecasting various economic variables, viz., gold and silver
prices, currency exchange rates, individual stock prices,
production from agriculture and industry, electricity
consumption, the export performance of various industries, etc.
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The aim of this paper is to evaluate the operating efficiency and investment efficiency of the Indian general insurance
companies with the help of Data Envelopment Analysis (DEA). Insurers were provided with the ranks based on their
super efficiency scores and efforts have been made to find out the best among public insurers and private insurers.The
results showed that as per operating efficiency and investment efficiency, public insurers are better in utilising their
managerial skills, whereas private insurers are effective in choosing the right scale size. Insurers are a better
performer in their investment decisions than operational decisions as per overall average efficiency of insurers. Scale
inefficiency is found in the general insurers. Super efficiency scores and ranking of decision-making units (DMUs)
provide some mixed results when evaluating both the models under study.
Keywords: Indian General Insurance Companies, Data envelopment Analysis, Operating Efficiency, Investment
Efficiency.
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E

fficiency is a static measure of the relative ability of
a firm to maximize the outputs by the best use of
input resources (Bhatia and Mahendru, 2015). The
efficiency of the insurance sector points toward better use of
economic resources enhanced customers' satisfaction,
increased risk mitigation capabilities and improved
investment resulting in the financial stability in the
economy. The Indian insurance market has gone through a
complete cycle of phases from unregulated to fully
regulated and then partially deregulated at the moment.
Mandal and Dastidar (2014) have sketched the history of the
Indian insurance sector. The Indian insurance sector has
experienced substantial changes since the formation of the
Insurance Regulatory and Development Authority of India
(IRDAI) in 1999. IRDAI has deregulated the insurance
sector by lifting all the entry restrictions from private
players to enhance competition, increase customer
satisfaction and promote insurance penetration leading to
the growth of Indian economy. With the opening of the
insurance sector to private players, competition gains
momentum, which demands continuous improvement
inefficiency. Insurance penetration {ratio of insurance
premium to Gross Domestic Product (GDP)} in 2017 was
3.69 per cent out of which life insurance sector contributes
to 2.76 per cent. General insurance sector's contribution is
not even 1 per cent (0.93 per cent) in the Indian economy. A
glance at the figures of insurance penetration in India
expresses that even after nearly two decades of
establishment and working of IRDAI, the insurance sector is
not adequately penetrated. This necessitates studying the
efficiency of general insurance sector of India. At present,
there are thirty-four general insurance companies working
in India, including Export Credit and Guarantee
Corporation of India (ECGC) and Agriculture Insurance
Corporation of India.
The studies on the efficiency of the insurance sector are on
rising trends. However, there exist very few studies on the
efficiency of Indian general insurance sector (Sinha, 2007a,
Garg and Deepti, 2008, Garg and Deepti, 2009, Sinha, 2009,
Bawa and Ruchita, 2011, Mandal and Dastidar, 2014,
Mathur and Paul, 2014, Ilyas and Rajasekaran, 2019a, Ilyas
and Rajasekaran, 2019b). So, efforts have been made to
undertake a detailed study of the operating efficiency and
investment efficiency of the Indian general insurance sector
over a time period of twelve years. Operating efficiency
discloses working, and health of the insurance sector and
investment efficiency reveals the efficacy of the

intermediary role of insurance companies. The present
research paper focuses on the following objectives:
1. to evaluate technical efficiency (TE), pure technical
efficiency (PTE), scale efficiency (SE) and super
efficiency along with returns to scale (RTS) of the
general insurance companies of India particularly
focusing towards operating activities,
2. to examine investment efficiency of Indian general
insurance companies through TE, PTE, SE, super
efficiency and RTS of projected units, and
3. to make a comparative evaluation of public general
insurance companies and private general insurance
companies on the basis of operating as well as
investment efficiency.
The present paper contributes to the existing literature in
several ways. First, the study particularly evaluates
operating efficiency and investment efficiency of general
insurers separately. Second, the study investigates the
efficiency of the Indian general insurance for an extended
period of twelve years (2005-2017). Third, the reason for
inefficiency was sought by decomposing TE scores into PTE
and SE. RTS is also considered. Forth, super efficiency
scores have been calculated for the ranking of insurance
companies. Fifth, a comparative study of public and private
insurers on the basis of operating and investment efficiency
is also taken care of
Literature Review
Various studies have explored the efficiency of the insurance
sector around the world. Studies have covered both the life
and non-life sectors in several contexts. A brief description
of a few of them is presented here.
Some of the studies focused on the efficiency of the
insurance companies regarding routine operations (Sinha,
2006, Tsai et al., 2011 and Yang and Lee, 2014) while some
other tried to find out their investment efficiency (Ismail et
al., 2011, Shahroudi et al., 2012 and Ashraf and Kumari,
2015). Wu et al. (2007) examined production performance
and investment performance simultaneously.
Some researchers studied ownership effect on efficiency in
different industries. Fukuyama (1997), Shujie et al. (2007),
Hu et al. (2009) and Jalali Naini and Nouralizadeh (2012)
tried to find out the effect of ownership on efficiency
especially in the field of insurance. Sinha and Chatterjee
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(2008) checked the ownership effect on efficiency in Indian
banks.
Comparison between public and private firms is also a
matter of concern in the insurance sector. Some of the
studies found public firms are more efficient (Sinha, 2006,
Sinha, 2007b, Shinde, 2012, Mandal and Dastidar, 2014 and
Ilyas and Rajasekaran, 2019a). Garg and Deepti (2008)
observed greater variability in the efficiencies of private
players. While Diboky and Ubl (2007), Garg and Deepti
(2009), Bawa and Ruchita (2011) and Ilyas and Rajasekaran
(2019b) supported private firms to be more efficient than
public firms. Two of the studies Sinha (2007a) and Sinha
(2009) found mixed results based on output variables, the
assumption regarding RTS and time period.
Decomposition of TE into PTE and SE makes it easier to
look in the reason of efficiencies and inefficiencies. Scale
inefficiency is found to be the major source of inefficiency
by Barros and Obijiaku (2007), Wu et al. (2007), Mathur and
Paul (2014), Micajkova (2015) and Tan et al. (2018) in their
respective studies in insurance as well as non-insurance
sectors. Yang (2006) found the existence of SE in insurance
companies. Rao et al. (2010) found managerial inefficiency
in insurers of UAE. Dalkiliç and Ada (2014) stated an
increase in average SE of life insurance companies and a
decrease in average SE of the companies in life insurance
and/or private pension branch in Turkey.
Super efficiency not only becomes a matter of concern while
ranking the decision-making units (DMUs) but also help in
the better vision of the sample. Barros and Obijiaku (2007),
Sinha (2009), Zimková (2015) and Akhtar (2018) used
super-efficiency model in their respective studies to rank
efficient DMUs.
Life insurance companies were evaluated using different
perspectives in India by Tone and Sahoo (2005), Sinha
(2006), Sinha and Chatterjee (2009), Nandi (2014), Ashraf
and Kumari (2015), Sinha (2015) and Dash and Muthyala
(2018).
Studies also conducted cross border comparison to measure
the efficiency of the companies. Donni and Fecher (1997)
measured TE levels in fifteen OECD insurance industries.
Diacon (2001) compared six European countries on the
basis of efficiency of the general insurance business. Diacon
et al. (2002) evaluated the efficiency of the insurers in fifteen
European countries. Saad and Idris (2011) analysed the

performance of life insurers in Malaysia and Brunei. AlAmri et al. (2012) and Al-Amri (2015) carried out a
comparative analysis for the insurance sector's different
units in Gulf Cooperation Council (GCC) countries. Tan et
al. (2018) examined firms' efficiency in the selected
developed and developing Asia-Pacific countries.
Some more studies on the efficiency of the insurance sector
have been discussed. Cummins (1999) found relatively
lower efficiency scores of insurance companies compared to
other financial industries with a rise in cost efficiency and
TE but a very low average revenue efficiency. Lin et al.
(2011) also stated a lower average TE but growth in
productivity with few exceptions. Jaiyeoba and Haron
(2015) in Nigeria found similar efficiency results. Mahlberg
and Url (2003) observed a reduction in total factor
productivity. Barros et al. (2005) analysed total productivity
change in Portuguese insurance companies and found that
only some companies were experiencing productivity
growth during 1995-2001. Saad et al. (2006) found technical
progress and concluded that bigger size companies to be
more efficient. On the contrary, Rahman et al. (2014)
concluded that smaller size insurance companies could
attain higher efficiency. Luhnen (2009) stated that there
existed a positive relationship between efficiency and size,
efficiency and leverage but premium growth and efficiency
were negatively related. Barros et al. (2014) found older
Portuguese origin companies to be more efficient.
To the best of authors' knowledge, none of the studies in this
review has explicitly evaluated and compared operating
efficiency and investment efficiency simultaneously,
especially in the context of Indian general insurance. Only
one study in the Indian context, Tone and Sahoo (2005), has
evaluated LIC for a prolonged period of more than twelve
years. To fulfil the above mentioned gaps, the present
research study has been undertaken.
Methodology
The research methodology of the present paper is divided
into three sub-sections. First sub-section covers a brief
description of DEA, second sub-section includes a selection
of sample and sources of data, and the last sub-section
contains a selection of variables for the present study.
DEA: Introduction
Data Envelopment Analysis (DEA) is a non-parametric
mathematical programming approach to frontier estimation,
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which uses data to determine a sphere that represents the
best practice for measuring efficiencies and inefficiencies of
the units under study. Units under study are known as
DMUs. Best practice DMUs lies on envelopment surface
with an efficiency score of one. All units understudy got zero
to one as their relative efficiency score from based on best
practice DMUs. DMUs which scores less than one, lies
inside the frontier and are considered as inefficient. Hence,
best practice DMUs are the benchmark for other units. DEA
becomes a widely used tool for measuring efficiency as it
provides various features such as it does not require any
assumption concerning the production function of the data,
can deal with multiple inputs and multiple outputs, is less
affected by outliers and easy to compute as compared to
parametric methods.
A firm is said to be technically efficient when output cannot
be increased until there is a reduction in at least one other
output or increase in at least one input and input cannot be
reduced unless there is an increase in at least one other input
or reduction in at least one output (Koopmans, 1951).
Efforts are to find out TE and to decompose it into PTE and
SE with the help of DEA-CCR and DEA-BCC models along
with the computation of super-efficiency with the help of
DEA super-efficiency model using output orientation
approach dealing with the maximization of the outputs, as
insurance sector of India is not adequately penetrated and
needs to increase outputs.
Charnes et al. (1978) invented the term Data Envelopment
Analysis and developed the Charnes, Cooper and Rhodes
(CCR) model that find out TE scores with the assumption
that CRS prevails in Industry. PTE scores are calculated
using Banker, Charnes and Cooper (BCC) model developed
by Banker et al. (1984) allowing for VRS in their model. The
present research paper has calculated SE scores by taking a
ratio of CCR scores to BCC scores. CRS, which is the most
productive scale size (Cummins, 1999, Ashraf and Kumari,
2015), prevails when the SE scores are equal to one. The
units are having SE scores less than one display VRS. As
CCR and BCC are weak in discriminating between efficient
units (Seiford and Zhu, 1999), this paper has followed DEA
super-efficiency model developed by Andersen and
Petersen (1993) to find out the super efficiency of the units
that help in distinguishing and ranking of efficient units.
Super efficiency model allows the score to be more than one,
so that ranking of efficient units can be facilitated.

Max ϕ
Subject to
ϕYo <= λY
Xo >= λX
∑λ = 1
λ >= 0 (1)
PTE is the inverse of ϕ for respective DMU (PTE = 1/ϕ).
Where, ϕ = expansion factor for the Oth DMU
Yo = output of the Oth DMU.
Xo = input of Oth DMU.
Y = output matrix.
X = input matrix.
λ = weights provided to Y and X.
λY and λX = production possibility sets including respective
inputs and outputs of all the DMUs understudy with their weights.
To calculate TE score (CCR model), the condition ∑ λ =1 is
excluded from (1). The linear-programming problem for TE is:
Max Ɵ
Subject to
ƟYo <= λY
Xo >= λX
λ >= 0 (2)
TE will be 1/Ɵ, where Ɵ is the expansion factor for the Oth DMU.
For calculating super efficiency with CRS assumption, the linearprogramming problem for is similar to (2) except that the
production possibility sets (λY and λX) would not include the unit
under evaluation (in the above case DMU O).
3.2 Sample Selection and Data Sources
The study is conducted on twelve general insurance companies of
India. The sample includes the following companies:

In this paper, PTE is calculated as follows:

1.
2.
3.
4.
5.
6.
7.
8.
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Bajaj Allianz General Insurance Company Limited
hereafter refers to as 'Bajaj Allianz'.
Cholamandalam MS General Insurance Company
Limited hereafter refers to as 'Cholamandalam'.
HDFC ERGO General Insurance Company
Limited hereafter refers to as 'HDFC ERGO'.
ICICI Lombard General Insurance Company
Limited hereafter refers to as 'ICICI Lombard'.
IFFCO Tokio General Insurance Company Limited
hereafter refers to as 'IFFCO Tokio'.
Reliance General Insurance Company Limited
hereafter refers to as 'Reliance General'.
Royal Sundaram General Insurance Company
Limited, hereafter refers to as 'Royal Sundaram'.
Tata AIG General Insurance Company Limited
hereafter refers to as 'Tata AIG'.
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9.

National Insurance Company Limited, hereafter
refers to as 'National'.
10. The New India Assurance Company Limited
hereafter refers to as 'New India'.
11. The Oriental Insurance Company Limited
hereafter refers to as 'Oriental'.
12. United India Insurance Company Limited,
hereafter refers to as 'United'.
First, eight companies above are private insurers, and last
four companies are public insurers. The companies selected
for the present paper are those that were established before
1st April, 2004 and working all through the study period.
The present study is based on secondary data collected from
annual reports of IRDAI and insurance companies included
in the sample. Following Mahlberg and Url (2003) and
Barros et al. (2005), GDP Deflator is used to convert the data
to the level of 2011-12. GDP is a comprehensive measure of
the value of all the goods and services produced in an
economy during a year. GDP Deflator is an index calculated
using nominal GDP over real GDP. For the computation of
GDP Deflator, data has been collected from the website of
Ministry of Statistics and Programme Implementation.
Variable Selection
The present paper focuses on the analysis of Indian general
insurance companies on the basis of their operating
efficiency (as studied by Sinha, 2006, Wu et al., 2007, Tsai et
al., 2011 and Yang and Lee, 2014) and investment efficiency
(also studied by Wu et al., 2007, Ismail et al., 2011,
Shahroudi et al., 2012 and Ashraf and Kumari, 2015).
For analysing operating efficiency, the present study takes
operating expenses along with commission (following Saad
et al., 2006, Sinha and Chatterjee, 2009, Saad and Idris,
2011, Shinde, 2012, Mandal and Dastidar, 2014, Mathur and
Paul, 2014, Nandi, 2014, Rahman et al., 2014, Jaiyeoba and
Haron, 2015, Micajkova, 2015, Ilyas and Rajasekaran,
2019a) as one of the inputs of the study. Following Sinha
(2015) and Kumar (2010), operating expenses and
commission are clubbed as one input. Along with above,
equity has also been considered as the other input (following
Mandal and Dastidar, 2014, Mathur and Paul, 2014,
Micajkova, 2015, Ilyas and Rajasekaran, 2019a). Following

Barros and Obijiaku (2007), Barros et al. (2014), Dalkiliç
and Ada (2014), Mandal and Dastidar (2014) and Micajkova
(2015), the present paper is taking the pair of net premium
earned and net claim incurred as the outputs for finding out
operating efficiency.
One of the major functions of insurance companies is to
invest the funds available from policyholders and
shareholders, so that, the claims can be met as and when
these arise and to maximize the rate of return on capital. To
examine the investment efficiency, the paper uses
investments (also considered by Yang, 2006, Barros and
Obijiaku, 2007, Wu et al., 2007, Ansah-Adu et al., 2012,
Ashraf and Kumari, 2015) along with operating expenses
and commission as the two inputs. These inputs are used
along with two outputs, i.e., the net premium earned and
income from investments. This pair of outputs has been
studied in various literature such as Diacon (2001), Diacon
et al. (2002), Saad et al. (2006), Sinha (2006), Barros and
Obijiaku (2007), Shujie et al. (2007), Sinha (2009), Ismail et
al. (2011), Saad and Idris (2011), Al-Amri et al. (2012),
Ansah-Adu et al. (2012), Yang and Lee (2014), Mathur and
Paul (2014), Rahman et al. (2014), Jaiyeoba and Haron
(2015), Akhtar (2018) and Jaloudi (2019). Therefore, the
present research paper uses two inputs-two outputs model,
each for determining operating efficiency and investment
efficiency. According to the convention:
·

Number of DMUs >= 2(number of inputs + number
of outputs) (Golany and Roll, 1989)

·

Number of DMUs >= 3(number of inputs + number
of outputs) (Vassilogou and Giokas, 1990)

·

Number of DMUs >= (number of inputs + number
of outputs + 1) (B lb l and Akhisar, 2005)

The present research paper fits well with these conventions.
Correlation among the variables has been checked as only
positive, and statistically significant correlation in inputs
and outputs makes the model fit for DEA (Avkiran, 1999,
Mostafa, 2009 and Bhatia and Mahendru, 2015). Table 1 and
2 provide the score of Pearson correlation for operating
efficiency model and investment efficiency model
respectively.
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Table 1: Pearson Correlation Score for Operating Efficiency Model
Input
Output

Operating Expenses and
Commission

Equity

0.979*

0.849*

0.976*

0.830*

Net Premium
Earned
Net Claims incurred
Source: Authors' computations.
*Significant at the 0.01 level

Table 2: Pearson Correlation Score for Investment Efficiency Model
Input
Output
Net Premium Earned
Income from Investments

Operating Expenses and
Commission

Investments

0.979*

0.937*

0.880*

0.952*

Source: Authors' computations.
*Significant at the 0.01 level

There is a significantly positive correlation between the
selected inputs and outputs of both the models as per the
results of the Pearson correlation. Hence, both the models
are acceptable for the present study.
Empirical Results
This section has been divided into two sub-sections. Subsection 4.1 discusses results for operating efficiency, and
sub-section 4.2 provides investment efficiency's results of
general insurance companies of India.
Operating Efficiency's Results
Outputs: Net Premium Earned, Net Claim Incurred.
Inputs: Operating Expenses and Commission, Equity
Capital.
Table 3 to 7 depict the results for evaluating the operating
efficiency of the general insurers. Table 3 represents TE
scores of general insurance companies with the assumption
of CRS. National is the best performing firm among all with
an average TE of 99 per cent by attaining full efficiency in

eleven out of twelve-year observed period. IFFCO Tokio
(0.975) is the best performer among private players,
followed by ICICI Lombard (0.965). IFFCO Tokio has
attained efficiency score of one in all the years under study
except for two years, i.e. 2005-06 (0.773) and 2012-13
(0.927). Based on average TE, HDFC ERGO comes out to
be the lowest scorer (0.744), preceded by Tata AIG (0.755).
Despite being the lowest scorer, HDFC ERGO has raised
from a level of 52.8 per cent in 2005-06 to 100 per cent
efficiency in 2013-14, but afterwards has followed a
declining trend up to 2016-17. New India is the one with the
least efficiency of 76 per cent among public insurance
companies. As per average TE based on the ownership of the
insurers, it is found that private insurers (0.874) have
performed better than public insurers (0.847) (Diboky and
Ubl, 2007, Garg and Deepti, 2009, Bawa and Ruchita, 2011
and Ilyas and Rajasekaran, 2019b). Overall average TE of
insurers (0.865) depicts a potential of maximizing outputs
by 13.5 per cent on an average by referred insurers without
enhancing their inputs.
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Table 3: Technical Efficiency Scores (CRS assumption) for Operating Efficiency Model
DMU

2005-06 2006-07 2007-08 2008-09 2009-10 2010-11

2011-12

2012- 13 2013-14 2014-15 2015-16 2016-17

Average

Bajaj Allianz

1.000

1.000

1.000

1.000

1.000

0.972

0.945

0.866

0.907

1.000

0.950

0.731

0.948

Cholamandalam

0.694

0.634

0.753

0.931

0.802

0.872

0.908

0.915

0.956

0.958

0.855

0.804

0.840

HDFC ERGO

0.528

0.608

0.613

0.584

0.831

0.697

0.849

0.806

1.000

0.894

0.770

0.748

0.744

ICICI Lombard

0.806

1.000

1.000

0.950

1.000

1.000

1.000

1.000

1.000

1.000

0.996

0.823

0.965

IFFCO Tokio

0.773

1.000

1.000

1.000

1.000

1.000

1.000

0.927

1.000

1.000

1.000

1.000

0.975

Reliance General

1.000

0.696

0.717

0.825

0.901

0.719

0.672

0.717

0.874

1.000

0.997

0.798

0.826

Royal Sundaram

0.769

1.000

1.000

0.954

1.000

1.000

0.994

0.914

0.926

0.943

0.955

0.838

0.941

Tata AIG
Average (Private
Companies)

0.640

0.724

0.710

0.662

0.695

0.691

0.811

0.785

0.869

0.925

0.825

0.720

0.755

0.776

0.833

0.849

0.863

0.904

0.869

0.897

0.866

0.942

0.965

0.919

0.808

0.874

National

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.875

0.990

New India

0.771

0.879

0.977

0.788

0.677

0.577

0.608

0.625

0.672

0.810

0.937

0.803

0.760

Oriental

0.774

1.000

0.981

0.934

0.961

0.785

0.817

0.715

0.828

0.838

0.821

1.000

0.871

United
Average (Public
Companies)
Average (All
Companies)

0.701

0.806

0.826

0.738

0.726

0.552

0.724

0.669

0.717

0.859

0.898

1.000

0.768

0.812

0.921

0.946

0.865

0.841

0.729

0.787

0.752

0.804

0.877

0.914

0.920

0.847

0.788
0.862
Source: Authors' computations.

0.881

0.864

0.883

0.822

0.861

0.828

0.896

0.936

0.917

0.845

0.865

Table 4 displays PTE scores based on VRS assumption.
glance at the average score based on ownership shows that
Royal Sundaram and New India have attained fuller PTE
year-wise average efficiency scores of public players do not
throughout the study period. As per table 3, New India is not
fall below 91 per cent, and that of private players remain
able to attain full TE even in a single year of study, but
above 91.3 per cent. On average public insurers (0.953) have
becomes 100 per cent PTE, depicting lack of SE on the part
performed marginally better than private insurers (0.946)
of New India. Performance of National is good under CRS
(Sinha, 2006, Sinha, 2007b, Shinde, 2012, Mandal and
and VRS assumptions by attaining full PTE in eleven out of
Dastidar, 2014 and Ilyas and Rajasekaran, 2019a). Public
twelve years with an average PTE of 99.1 per cent, followed
companies have kept an upper hand on private companies
by Cholamandalam (0.987), HDFC ERGO (0.985), ICICI
throughout the study period except from 2012 to 2015,
Lombard (0.984) and IFFCO Tokio (0.979) with a fuller
indicating better utilisation of managerial skills by public
efficiency in ten out of twelve years. Tata AIG is the worst
insurers (Barros and Obijiaku, 2007).
performer with an average efficiency of 78.5 per cent. A
Table 4: Pure Technical Efficiency Scores (VRS assumption) for Operating Efficiency Model
DMU

2006-07

2007-08

2008-09

2009-10

2010-11

2011-12

2014-15

2015-16

2016-17

Bajaj Allianz

1.000

1.000

1.000

1.000

1.000

0.994

0.956

0.882

0.925

1.000

0.976

0.866

0.966

Cholamandalam

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.975

0.870

0.987

HDFC ERGO

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.938

0.879

1.000

0.985

ICICI Lombard

0.810

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.995

0.984

IFFCO Tokio

0.775

1.000

1.000

1.000

1.000

1.000

1.000

0.978

1.000

1.000

1.000

1.000

0.979

Reliance General

1.000

0.842

0.718

0.866

0.904

0.777

0.762

0.848

0.877

1.000

1.000

1.000

0.883

Royal Sundaram

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

Tata AIG
Average (Private
Companies)

0.722

0.727

0.733

0.675

0.728

0.704

0.827

0.831

0.903

0.964

0.834

0.768

0.785

0.913

0.946

0.931

0.943

0.954

0.934

0.943

0.942

0.963

0.988

0.958

0.937

0.946

National

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.890

0.991

New India

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

Oriental

0.909

1.000

1.000

0.940

1.000

0.887

0.904

0.723

0.829

0.840

0.847

1.000

0.906

United
Average (Public
Companies)
Average (All
Companies)

0.784

0.837

0.863

0.898

0.999

0.869

1.000

0.918

0.882

0.938

1.000

1.000

0.916

0.923

0.959

0.966

0.960

1.000

0.939

0.976

0.910

0.928

0.945

0.962

0.973

0.953

0.917

0.950

0.943

0.948

0.969

0.936

0.954

0.932

0.951

0.973

0.959

0.949

0.948

Source: Authors' computations.
A Quarterly Journal

2012-13 2013-14

Average

2005-06

SCMS Journal of Indian Management, July-September - 2020

138

Table 5 depicts the SE score of the general insurers. Overall
average SE of public insurers (0.890) falls short than private
insurers (0.925). From 2008-09 onwards, the average
efficiency of private companies has the upper hand over
public companies except for the last observed year in which
public companies have performed much better than private
companies. National (0.999) has attained full SE except for
2016-17 followed by IFFCO Tokio having an average SE of
99.5 per cent. SE of Bajaj Allianz does not fall below 97.3
per cent except for the year 2016-17 (0.844). HDFC ERGO
becomes the weakest performer with an average SE of 75.8

per cent, although the company has succeeded in enhancing
its performance from 52.8 per cent (2005-06) to 100 per cent
(2013-14). New India is an inefficient one among public
insurers with an average SE of 76 per cent. Table 5 reinforces
the results shown by table 3 and table 4, by depicting the
major source of inefficiency is scale inefficiency among
insurers (Barros and Obijiaku, 2007, Wu et al., 2007, Mathur
and Paul, 2014, Micajkova, 2015). The overall technical
inefficiency amounts to 13.5 per cent in which scale
inefficiency contributes to 8.6 per cent, and managerial
inefficiency amounts to 5.2 per cent.

Table 5: Scale Efficiency Scores for Operating Efficiency Model
DMU

2005-06

2006-07 2007-08 2008-09

2009-10

2010-11

2011-12

2012-13

2013-14

2014-15

2015-16

2016-17

Average

Bajaj Allianz

1.000

1.000

1.000

1.000

1.000

0.978

0.989

0.983

0.980

1.000

0.973

0.844

0.979

Cholamandalam

0.694

0.634

0.753

0.931

0.802

0.872

0.908

0.915

0.956

0.958

0.877

0.925

0.852

HDFC ERGO

0.528

0.608

0.613

0.584

0.831

0.697

0.849

0.806

1.000

0.953

0.876

0.748

0.758

ICICI Lombard

0.994

1.000

1.000

0.950

1.000

1.000

1.000

1.000

1.000

1.000

0.996

0.828

0.981

IFFCO Tokio

0.998

1.000

1.000

1.000

1.000

1.000

1.000

0.948

1.000

1.000

1.000

1.000

0.995

Reliance General

1.000

0.827

0.998

0.953

0.996

0.925

0.882

0.846

0.997

1.000

0.997

0.798

0.935

Royal Sundaram

0.769

1.000

1.000

0.954

1.000

1.000

0.994

0.914

0.926

0.943

0.955

0.838

0.941

Tata AIG
Average (Private
Companies)

0.886

0.996

0.968

0.981

0.954

0.983

0.981

0.945

0.962

0.960

0.989

0.937

0.962

0.859

0.883

0.917

0.919

0.948

0.932

0.950

0.920

0.978

0.977

0.958

0.865

0.925

National

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.984

0.999

New India

0.771

0.879

0.977

0.788

0.677

0.577

0.608

0.625

0.672

0.810

0.937

0.803

0.760

Oriental

0.852

1.000

0.981

0.993

0.961

0.886

0.904

0.989

1.000

0.998

0.969

1.000

0.961

United
Average (Public
Companies)
Average (All
Companies)

0.894

0.963

0.957

0.822

0.726

0.635

0.724

0.729

0.812

0.916

0.898

1.000

0.840

0.879

0.961

0.979

0.901

0.841

0.775

0.809

0.836

0.871

0.931

0.951

0.947

0.890

0.865

0.909

0.937

0.913

0.912

0.879

0.903

0.892

0.942

0.961

0.956

0.892

0.914

Source: Authors' computations.

Returns to the scale of projected DMUs appear in table 6.
CRS is the most productive scale size (Cummins, 1999,
Ashraf and Kumari, 2015). National and IFFCO Tokio are
projected on CRS in eleven out of twelve years. New India is
being projected on decreasing returns to scale (DRS) for the
whole of the study period. United also remained on DRS
except for 2016-17 (CRS). These companies can achieve
CRS by bringing down their scale dimension.
Cholamandalam and Tata AIG are being projected on
increasing returns to scale (IRS) for the observed period.

HDFC ERGO is also being projected on IRS except for 201314 (CRS). They should enhance their scale dimension to
improve their efficiency. Observed private insurers are at
large projected on either IRS (Cholamandalam, HDFC
ERGO, Reliance General, Royal Sundaram and Tata AIG) or
CRS (Bajaj Allianz, ICICI Lombard and IFFCO Tokio) for
most of the time, whereas public insurers reside on either
DRS (New India, United and Oriental) or CRS (National and
Oriental) for the major part of the observed period. These
results resemble the findings of Bawa and Ruchita, 2011.
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Table 6: Returns to Scale of Projected DMUs for Operating Efficiency Model
DMU

2005-06

2006-07

2007-08

2008-09

2009-10

2010-11

2011-12

2012-13

2013-14

2014-15

2015-16

2016-17

CRS

CRS

CRS

CRS

CRS

CRS

DRS

IRS

CRS

CRS

DRS

DRS

Cholamandalam

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

HDFC ERGO

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

CRS

IRS

IRS

IRS

ICICI Lombard

CRS

CRS

CRS

DRS

CRS

CRS

CRS

CRS

CRS

CRS

DRS

DRS

IFFCO Tokio

CRS

CRS

CRS

CRS

CRS

CRS

CRS

IRS

CRS

CRS

CRS

CRS

Reliance General

IRS

IRS

IRS

DRS

DRS

IRS

IRS

IRS

CRS

CRS

IRS

IRS

Royal Sundaram

IRS

CRS

CRS

IRS

CRS

CRS

IRS

IRS

IRS

IRS

IRS

IRS

Tata AIG

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

National

CRS

CRS

CRS

CRS

CRS

CRS

CRS

CRS

CRS

CRS

CRS

DRS

New India

DRS

DRS

DRS

DRS

DRS

DRS

DRS

DRS

DRS

DRS

DRS

DRS

Bajaj Allianz

Oriental

CRS

CRS

DRS

CRS

DRS

DRS

DRS

CRS

IRS

IRS

DRS

CRS

United

DRS

DRS

DRS

DRS

DRS

DRS

DRS

DRS

DRS

DRS

DRS

CRS

Source: Authors' computations.
Note: CRS=Constant Returns to Scale, IRS=Increasing Returns to Scale, DRS=Decreasing Returns to Scale.
Super efficiency scores of the DMUs along with their ranks,
are being displayed in table 7. National is the best performer
by securing the top two slots except for 2009-10 (third) and
2016-17 (forth) followed by IFFCO Tokio and ICICI
Lombard that remain in top half during the observed period.
New India has settled itself in the lower half during the study

period. Tata AIG resides in lower ranks ranging from eighth
to twelfth ranks. Just above New India stays United and
HDFC ERGO by remaining in the bottom half in eleven out
of twelve years. Ranking of Oriental shows a declining trend
up to 2015-16 but secured the first position in 2016-17.

Table 7: Super Efficiency Scores and Ranks (CRS assumption) for Operating Efficiency Model
DMU
Bajaj Allianz

2005-06

2006-07

2007-08

2008-09

2009-10

2010-11

2011-12

2012-13

2013-14

2014-15

2015-16

2016-17

1.359 (2)

1.058 (4)

1.104 (3)

1.064 (4)

0.972 (5)

0.945 (5)

0.866 (6)

0.907 (7)

1.007 (5)

0.950 (6)

0.731 (11)

0.753 (9)
0.613
(12)

0.931 (7)
0.584
(12)

0.802 (9)

0.872 (6)

0.907 (6)

0.915 (4)

0.956 (5)

0.958 (6)

0.804 (7)
0.748 (10)

Cholamandalam

0.694 (10)

HDFC ERGO

0.528 (12)

1.047 (6)
0.634
(11)
0.608
(12)

0.831 (8)

0.697 (9)

0.849 (7)

0.806 (7)

1.028 (3)

0.894 (9)

0.855 (9)
0.770
(12)

ICICI Lombard

0.806 (4)

1.047 (5)

1.137 (1)

0.950 (5)

1.226 (1)

1.425 (1)

1.225 (1)

1.312 (1)

1.026 (4)

1.103 (1)

0.996 (4)

0.823 (6)

IFFCO Tokio

0.773 (6)

1.024 (5)

1.050 (3)

1.041 (2)

1.015 (4)

1.139 (2)

1.228 (2)

0.825 (8)

0.900 (7)

0.719 (8)

1.067 (3)
0.672
(11)

0.927 (3)

1.014 (3)

1.089 (3)
0.716
(10)

1.123 (2)

Reliance General

1.047 (4)
0.696
(10)

0.717 (9)

0.874 (8)

1.025 (3)

0.996 (3)

0.798 (9)

Royal Sundaram

0.769 (8)

1.127 (2)

1.021 (4)
0.691
(10)

0.926 (6)

0.943 (7)

0.811 (9)

0.785 (8)

0.869 (9)

0.925 (8)

0.955 (5)
0.825
(10)

0.838 (5)

0.724 (9)

1.168 (2)
0.695
(11)

0.914 (5)

0.640 (11)

0.954 (4)
0.662
(11)

0.994 (4)

Tata AIG

1.027 (5)
0.710
(11)

0.720 (12)

National

1.661 (1)

1.218 (1)

1.095 (2)

1.272 (1)

0.879 (7)

0.977 (7)

0.788 (9)

1.129 (2)
0.608
(12)

0.774 (5)

1.049 (3)

0.981 (6)

0.701 (9)

0.806 (8)

0.826 (8)

0.961 (6)
0.726
(10)

0.785 (7)
0.552
(12)

0.817 (8)
0.724
(10)

1.091 (2)
0.810
(12)
0.838
(11)
0.859
(10)

0.937 (7)
0.821
(11)

United

0.934 (6)
0.738
(10)

1.145 (1)
0.672
(12)
0.828
(10)
0.717
(11)

0.803 (8)

Oriental

1.231 (2)
0.625
(12)
0.714
(10)
0.669
(11)

0.875 (4)

0.771 (7)

1.244 (2)
0.577
(11)

1.369 (1)

New India

1.079 (3)
0.677
(12)

0.898 (8)

1.126 (3)

Source: Authors' computations.
Note: Figure in parenthesis represents rank.
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level with an average TE of just 79.3 per cent and is unable to
achieve full TE even in a single year during the observed
period along with Royal Sundaram (0.80) and
Cholamandalam (0.815). The average scores based on
ownership reveals that public insurers (0.89) are better than
private insurers (0.883) (This observation is opposite to the
one that is found in table 3). 2012-13 is the year of best
performance with an overall efficiency of 94.9 per cent.
Overall average TE of the general insurance companies is 88.5

Investment Efficiency's Results
Outputs: Net Premium Earned, Investment Income.
Inputs: Operating Expenses and Commission, Investment.
Investment efficiency will be discussed in the following
section, from table 8 to 12 of the present paper. Table 8
represents TE scores of the insurers while considering
investment efficiency. IFFCO Tokio is the best performer
with full efficiency throughout the study period, followed by
ICICI Lombard (0.982) and New India (0.965). Both these
insurers have attained efficiency score of 1 in nine years out
of twelve-year period. Oriental has remained at the lowest

per cent, showing that insurers can enhance their outputs by 11.5
per cent on an average without altering their inputs' quantity.

Table 8: Technical Efficiency Scores (CRS assumption) for Investment Efficiency Model
DMU

2005-06

2006-07

2007-08

2008-09

2009-10

2010-11

2011-12

2012-13

2013-14

2014-15

2015-16

2016-17

Average

Bajaj Allianz

1.000

0.913

0.831

0.862

0.913

0.836

0.839

0.913

0.838

1.000

1.000

0.966

0.909

Cholamandalam

0.725

0.642

0.693

0.929

0.858

0.798

0.838

0.971

0.818

0.841

0.815

0.857

0.815

HDFC ERGO

0.854

0.833

0.706

0.851

0.776

0.759

0.921

0.964

1.000

0.934

0.867

0.814

0.856

ICICI Lombard

0.965

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.973

1.000

1.000

0.846

0.982

IFFCO Tokio

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

Reliance General

1.000

0.702

0.685

1.000

0.962

0.878

0.758

0.925

0.869

0.946

0.929

0.692

0.862

Royal Sundaram

0.765

0.730

0.715

0.741

0.873

0.758

0.748

0.920

0.784

0.812

0.802

0.956

0.800

Tata AIG
Average (Private
Companies)

0.825

0.653

0.665

0.865

0.875

0.737

0.697

0.970

0.927

1.000

0.932

0.928

0.839

0.892

0.809

0.787

0.906

0.907

0.846

0.850

0.958

0.901

0.942

0.918

0.882

0.883

National

0.670

0.891

0.765

0.905

0.691

0.766

0.791

0.933

0.826

0.892

1.000

1.000

0.844

New India

0.823

1.000

1.000

1.000

0.879

1.000

0.883

1.000

1.000

1.000

1.000

1.000

0.965

Oriental

0.620

0.990

0.862

0.910

0.708

0.720

0.817

0.798

0.805

0.816

0.742

0.730

0.793

United
Average (Public
Companies)
Average (All
Companies)

0.820

0.978

1.000

0.990

1.000

1.000

1.000

1.000

0.941

0.938

1.000

0.829

0.958

0.733

0.965

0.907

0.951

0.820

0.872

0.873

0.933

0.893

0.912

0.936

0.890

0.890

0.839

0.861

0.827

0.921

0.878

0.854

0.858

0.949

0.898

0.932

0.924

0.885

0.885

Source: Authors' computations.

PTE scores are presented in table 9. IFFICO Tokio, HDFC
ERGO and New India stand in parity with 100 per cent
average PTE, followed by ICICI Lombard that is 100 per
cent pure technical efficient except for 2016-17 (0.995).
Results of table 8 and 9 provide evidence of a high degree of
scale inefficiency in HDFC ERGO. Table 9 depicted that
Oriental has secured 100 per cent PTE in just 2006-07, even
though, is able to attain an average PTE of 89 per cent. Tata
AIG (0.874) stays below Oriental with an efficiency score of
1 for three years (2012-13, 2014-15 and 2015-16). In terms
of average PTE, Royal Sundaram (0.869) is the least
efficient DMU; however, year-wise scores of Royal
Sundaram reveal that towards last four years under
observation it has attained 100 per cent PTE, indicating that
Royal Sundaram has already moved toward improving its

managerial efficiency (Barros and Obijiaku, 2007). 2014-15
(0.998) is the best year for the general insurers in which three
out of four public insurers and all private insurers are fully
efficient. Public companies have a higher contribution
towards efficiency with a score of 97.1 per cent while private
insurers contribute 95.5 per cent. Private insurers are lagging
behind public insurers in the initial years of the study up to
2011-12 (except for 2009-10), however, from 2012-13
onwards private insurers have the upper hand on public
insurers, evidencing that slowly and steadily private players
are overtaking public players in the field of managerial
skills. The overall result shows that insurance companies are
96 per cent pure technical efficient, testifying managerial
efficiency in the investment activities by general insurers.
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Table 9: Pure Technical Efficiency Scores (VRS assumption) for Investment Efficiency Model
DMU

2005-06

2006-07

2007-08

2008-09

2009-10

2010-11

2011-12

2012-13

2013-14

2014-15

2015-16

2016-17

Average

Bajaj Allianz

1.000

0.937

1.000

1.000

1.000

0.988

1.000

1.000

1.000

1.000

1.000

0.983

0.992

Cholamandalam

0.916

1.000

0.821

1.000

1.000

1.000

1.000

1.000

0.966

1.000

0.975

0.870

0.962

HDFC ERGO

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

ICICI Lombard

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.995

1.000

IFFCO Tokio

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

Reliance General

1.000

0.848

0.898

1.000

1.000

0.879

0.803

1.000

0.873

1.000

1.000

1.000

0.942

Royal Sundaram

0.794

0.765

0.725

0.751

0.918

0.782

0.749

0.941

1.000

1.000

1.000

1.000

0.869

Tata AIG
Average (Private
Companies)

0.835

0.674

0.670

0.896

0.979

0.809

0.725

1.000

0.954

1.000

1.000

0.943

0.874

0.943

0.903

0.889

0.956

0.987

0.932

0.910

0.993

0.974

1.000

0.997

0.974

0.955

National

1.000

1.000

0.982

1.000

0.967

1.000

0.993

1.000

1.000

1.000

1.000

1.000

0.995

New India

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

Oriental

0.935

1.000

0.916

0.951

0.933

0.926

0.885

0.800

0.859

0.859

0.797

0.825

0.890

United
Average (Public
Companies)
Average (All
Companies)

0.994

0.984

1.000

0.990

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.997

0.982

0.996

0.975

0.985

0.975

0.982

0.970

0.950

0.965

0.965

0.949

0.956

0.971

0.956

0.934

0.918

0.966

0.983

0.949

0.930

0.978

0.971

0.988

0.981

0.968

0.960

Source: Authors' computations.

Table 10 displays the SE scores of general insurers. IFFCO
Tokio is fully scaled efficient DMU among the observed
companies, followed by ICICI Lombard (0.982) and New
India (0.965) which have attained 100 per cent SE in nine out
of twelve years respectively. Along with the results from
table 8 and 9, it is highlighted that source of inefficiency of
New India and ICICI Lombard lies with scale inefficiency.
The year-wise result of these insurers shows that they are
working towards attaining 100 per cent SE. HDFC ERGO
with 100 per cent pure technical efficient (Table 9), is 85.6
per cent average scale efficient. Cholamandalam and
National are least scales efficient DMUs with average SE of
84.8 per cent individually. In spite of being the least

efficient, National has risen from a level of 67 per cent
(2005-06) to 100 per cent (2015-16). As per table 9 and 10,
except for Royal Sundaram, Tata AIG and Oriental, the
average PTE of all other insurers under observation is higher
than their average SE, testifying scale inefficiency of 7.7 per
cent is the major contributor of technical inefficiency
(0.115). As per average SE, private insurers (0.926) are more
scale efficient than public insurers (0.917). However, yearwise scores tell that from 2012-13 onwards public
companies are more scale efficient than private companies,
suggesting that in coming years, public insurers can improve
their SE and will overtake private insurers in terms of SE.

Table 10: Scale Efficiency Scores for Investment Efficiency Model
DMU

2005-06

2006-07

2007-08

2008-09

2009-10

2010-11

2011-12

2012-13

2013-14

2014-15

2015-16

2016-17

Average

Bajaj Allianz

1.000

0.974

0.831

0.862

0.913

0.846

0.839

0.913

0.838

1.000

1.000

0.983

0.916

Cholamandalam

0.792

0.642

0.844

0.929

0.858

0.798

0.838

0.971

0.847

0.841

0.836

0.984

0.848

HDFC ERGO

0.854

0.833

0.706

0.851

0.776

0.759

0.921

0.964

1.000

0.934

0.867

0.814

0.856

ICICI Lombard

0.965

1.000

1.000

1.000

1.000

1.000

1.000

1.000

0.973

1.000

1.000

0.851

0.982

IFFCO Tokio

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

1.000

Reliance General

1.000

0.828

0.764

1.000

0.962

0.999

0.945

0.925

0.996

0.946

0.929

0.692

0.915

Royal Sundaram

0.964

0.954

0.987

0.986

0.952

0.970

0.999

0.978

0.784

0.812

0.802

0.956

0.929

Tata AIG
Average (Pr
Companies)

0.988

0.970

0.993

0.965

0.893

0.910

0.961

0.970

0.972

1.000

0.932

0.984

0.962

0.945

0.900

0.891

0.949

0.919

0.910

0.938

0.965

0.926

0.942

0.921

0.908

0.926

National

0.670

0.891

0.779

0.905

0.715

0.766

0.796

0.933

0.826

0.892

1.000

1.000

0.848

New India

0.823

1.000

1.000

1.000

0.879

1.000

0.883

1.000

1.000

1.000

1.000

1.000

0.965

Oriental

0.663

0.990

0.941

0.957

0.759

0.778

0.924

0.997

0.937

0.950

0.931

0.885

0.893

United
Average (Public
Companies)
Average (All
Companies)

0.825

0.995

1.000

1.000

1.000

1.000

1.000

1.000

0.941

0.938

1.000

0.829

0.961

0.745

0.969

0.930

0.966

0.838

0.886

0.901

0.983

0.926

0.945

0.983

0.929

0.917

0.879

0.923

0.904

0.955

0.892

0.902

0.925

0.971

0.926

0.943

0.941

0.915

0.923

ivate

Source: Authors' computations.
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Table 11 provides returns to scale of projected DMUs.
IFFCO Tokio is the only DMU residing on the most
productive scale size during the observed period, followed
by ICICI Lombard that is projected on CRS except for two
years (DRS). New India is being projected on CRS for nine
years out of twelve years of study. Cholamandalam is being
projected completely on IRS for the observed period. HDFC
ERGO and Royal Sundaram are lying on IRS except for one
year in which they are following CRS individually. Oriental
is being projected on DRS for ten years under observation,
followed by National, which is being projected on DRS for

nine years during the observed period. Bajaj Allianz is the
only private company residing on DRS for most of the
observed period (seven years). Except for Bajaj Allianz, all
other private insurance companies are being projected on
either CRS (ICICI Lombard, IFFCO Tokio) or IRS
(Cholamandalam, HDFC ERGO, Reliance General, Royal
Sundaram, Tata AIG) for most of the time under observation.
Public companies are either residing on DRS (Oriental,
National) or on CRS (New India, United) for most of the time
(Bawa and Ruchita, 2011).

Table 11: Returns to Scale of Projected DMUs for Investment Efficiency Model
DMU

2005-06

2006-07

2007-08

2008-09

2009-10

2010-11

2011-12

2012-13

2013-14

2014-15

2015-16

2016-17

Bajaj Allianz

CRS

CRS

DRS

DRS

DRS

CRS

DRS

DRS

DRS

CRS

CRS

DRS

Cholamandalam

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

HDFC ERGO

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

CRS

IRS

IRS

IRS

ICICI Lombard

DRS

CRS

CRS

CRS

CRS

CRS

CRS

CRS

DRS

CRS

CRS

CRS

IFFCO Tokio

CRS

CRS

CRS

CRS

CRS

CRS

CRS

CRS

CRS

CRS

CRS

CRS

Reliance General

CRS

IRS

DRS

CRS

DRS

IRS

IRS

IRS

CRS

IRS

IRS

IRS

Royal Sundaram

CRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

IRS

Tata AIG

DRS

CRS

DRS

IRS

IRS

IRS

DRS

IRS

CRS

CRS

IRS

IRS

National

DRS

DRS

CRS

DRS

DRS

DRS

DRS

DRS

DRS

DRS

CRS

CRS

New India

DRS

CRS

CRS

CRS

DRS

CRS

DRS

CRS

CRS

CRS

CRS

CRS

Oriental

DRS

DRS

CRS

DRS

DRS

DRS

CRS

DRS

DRS

DRS

DRS

DRS

United

DRS

CRS

CRS

IRS

CRS

CRS

CRS

CRS

DRS

DRS

CRS

DRS

Source: Authors' computations.
Note: CRS=Constant Returns to Scale, IRS=Increasing Returns to Scale, DRS=Decreasing Returns to Scale.

Super efficiency scores, along with the ranking of DMUs are
presented in table 12. IFFCO Tokio remains the best
performer by attaining first two positions throughout the
observed period except for 2010-11 (third). New India is the
best performer among public insurer by attaining top half
positions from 2006-07 onwards. ICICI Lombard settles in
first five positions except for 2016-17 (eighth). These are
followed by United and Bajaj Allianz that remain in top
halves in nine years of the study period. Royal Sundaram is

the lowest performer among private players by remaining in
lower half positions except for 2016-17 (fifth). Oriental is
the weakest DMU, which resides on the lowest two positions
in eight years during observation. Cholamandalam precedes
these insurers by attaining ranks ranging from fifth to twelfth
ranks. National remains on seventh, eighth and ninth ranks
for most of the observed period (eight years), however, has
jumped to the third position during the last two years of
study.

A Quarterly Journal

SCMS Journal of Indian Management, July-September - 2020

143

Table 12: Super Efficiency Scores and Ranks (CRS assumption) for Investment Efficiency Model
DMU

2005-06

2006-07

2007-08

2009-10

2010-11

2011-12

0.913 (5)

0.836 (6)

0.839 (6)

2012-13
0.913
(11)

0.858 (9)
0.776
(10)

0.798 (7)

0.838 (7)

0.706 (9)

2008-09
0.862
(10)
0.929
(6)
0.851
(11)

Bajaj Allianz

1.246 (3)

Cholamandalam

0.725 (10)

0.913 (6)
0.642
(12)

0.831 (6)
0.693
(10)

HDFC ERGO

0.854 (5)

0.833 (8)

ICICI Lombard

0.965 (4)

1.043 (3)

IFFCO Tokio

1.282 (2)

Reliance General

1.648 (1)

Royal Sundaram

0.765 (9)

Tata AIG

2013-14

2014-15

2015-16

2016-17

1.069 (5)
0.841
(10)

1.027 (4)
0.815
(10)

0.966 (4)

0.971 (5)

0.838 (8)
0.818
(10)

0.759 (9)

1.138 (3)

1.136 (2)

1.223 (3)

1.445 (1)

0.921 (4)

0.964 (7)

1.163 (3)

0.934 (8)

0.867 (9)

0.814 (10)

1.130 (3)

1.241 (1)

0.973 (4)

1.089 (4)

1.011 (5)

1.527 (1)
0.702
(10)

1.535 (1)
0.685
(11)

1.216 (1)

1.340 (1)

1.412 (3)

0.846 (8)

1.225 (2)

1.448 (1)

1.368 (2)

1.267 (1)

1.256 (2)

0.878 (5)
0.758
(10)
0.737
(11)

1.312 (1)
0.758
(10)
0.748
(11)
0.697
(12)

0.962 (4)

0.825 (6)

0.730 (9)
0.653
(11)

0.715 (8)
0.665
(12)

1.038 (4)
0.740
(12)

0.925 (9)
0.920
(10)

0.869 (7)
0.784
(12)

0.946 (6)
0.812
(12)

0.929 (8)
0.802
(11)

0.692 (12)

0.865 (9)

National

0.670 (11)

0.891 (7)

0.765 (7)

0.905 (8)

0.875 (7)
0.691
(12)

0.970 (6)

0.927 (6)

1.129 (3)

0.932 (7)

0.927 (6)

0.766 (8)

0.791 (9)

0.933 (8)

0.826 (9)

0.892 (9)

1.210 (3)

1.100 (3)

New India

0.823 (7)

1.256 (2)

1.376 (2)

1.124 (3)

1.019 (4)
0.720
(12)

0.883 (5)
0.817 (8)

1.202 (3)
0.798
(12)

1.222 (2)
0.805
(11)

1.449 (1)
0.816
(11)

1.224 (2)
0.742
(12)

1.301 (1)

0.910 (7)

0.879 (6)
0.708
(11)

Oriental

0.620 (12)

0.990 (4)

0.862 (5)

United

0.820 (8)

0.978 (5)

1.023 (4)

0.990 (5)

1.305 (2)

1.445 (2)

1.273 (2)

1.052 (4)

0.941 (5)

0.938 (7)

1.001 (6)

0.829 (9)

0.873 (8)

0.857 (7)

0.956 (5)

0.730 (11)

Source: Authors' computations.
Note: Figure in parenthesis represents rank.

Conclusion and suggestion
This research paper examines the operating and investment
efficiency of twelve general insurance companies of India, out
of which four are public companies, and rest are private
companies over a period of twelve years. DEA-CCR, DEABCC and DEA super-efficiency models have been used to
compute efficiency scores and ranking of the companies. The
results show that public sector insurers are attaining higher
average efficiency scores than private insurers irrespective to
the assumption regarding RTS while considering investment
efficiency. This result is similar to the finding of Shahroudi et
al. (2012) (investment weakness was the cause of deficiency
of private insurance companies). Results are based on RTS
while studying operating efficiency of insurers, as under CRS,
private players are better performer than public players
((Diboky and Ubl, 2007, Garg and Deepti, 2009, Bawa and
Ruchita, 2011 and Ilyas and Rajasekaran, 2019b), whereas,
under VRS, public insurers are dominating private players in
case of operating efficiency (Sinha, 2006, Sinha, 2007b,
Shinde, 2012, Mandal and Dastidar, 2014 and Ilyas and
Rajasekaran, 2019a). However, private insurers are
dominating public insurers in terms of SE under both models.
This clearly shows that public insurers are better in utilising
their managerial skills.
In contrast, private insurers are effective in choosing the right
scale size while dealing with their operations and investment

activities. The overall average efficiency of insurers show
that insurers are a better performer in their investment
decision as TE score, PTE score and SE score are slightly
higher in case of investment efficiency than operating
efficiency (Ashraf and Kumari, 2015). In terms of TE, only
16.67 per cent to 50 per cent of the insurers are found to be
efficient in terms of operations; however, under the
assumption of VRS, their number rose to the bracket of 58.3
per cent to 75 per cent. Similarly, 25 per cent to 50 per cent
insurers are efficient in terms of TE in the investment
decision. Their number rose to the range of 50 per cent to
91.67 per cent with the assumption of VRS. This indicates
that there is lack of SE in insurers as found by Barros and
Obijiaku (2007), Wu et al. (2007), Mathur and Paul (2014)
and Micajkova (2015) and Tan et al., (2018). SE scores have
indicated that not more than 50 per cent of the companies are
scale efficient in any year under observation. Private
companies are attaining more or less similar SE ranking
under operating as well as investment efficiency, but the
ranking of public companies reversed completely with
National attaining the first rank in average operating SE
score but last in average investment SE score. As per both the
models, public insurers are being projected mostly on either
DRS or CRS and private insurers are being projected mainly
on IRS or CRS. Bawa and Ruchita (2011) found public
insurers at DRS and private insurers at IRS. Super efficiency
scores and ranking of DMUs provide some mixed results
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when evaluating both the models under study. IFFCO Tokio
and ICICI Lombard come out to be the best performer under
operating as well as investment efficiency. But New India,
United, National and Royal Sundaram have depicted
opposite rankings by both the models. New India and United
are attaining top ranks in investment efficiency and lower
ranks in operating efficiency, while National and Royal
Sundaram are downgraded in investment efficiency but
attained better ranks in operating efficiency. Therefore, New
India and United should pay attention to operating
efficiency and National and Royal Sundaram should look
for their investment efficiency.
The study suggests that with regards to operating as well as
investment efficiency, private insurers should enhance their
scale dimension while public companies should work
towards a reduction in scale dimension so that, they can
move towards the most productive scale size, CRS.
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the programme global focus and innovation. Nine
faculty members from the universities of USA,
Australia & Switzerland teaching full course at SCMS.
Cochin School of Business

♦ Only B.School which has a University
approved Research Centre for PhD in
Management

♦ Dewang Mehta National Award for excellence in
leadership training systems

♦ SCMS-Cochin School of Business is now
one of the seven ACBSP (US) accredited
B-Schools in India.

ACCRE D I T E D
B. SCHOOL

SCMS COCHIN
SCHOOL OF BUSINESS
-The first
accredited, AIU
recognized and
ISO certified
business school in
Southern India

♦ Ranking within the first 25 B.Schools in the
A++ category

♦ Only B.School in India to establish a Chair for
Climate Change

For information, please visit our website <www.scms. edu.in>
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