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To measure the relative performance efficiency of the selected life insurance
companies in India individually, year wise, sector wise and as a whole, a linear
programming non parametric technique of Data Envelopment Analysis
(DEA) has been used in this study. DEA is typically used to measure the
technical efficiency (TE) between 0 to 1 ranges. This study utilizes two inputs
and two outputs, namely, commission paid and operating expenses as well as
premium and net benefit respectively. This study is focused upon top 13 life
insurance companies of India including 1 public sector and remaining 12
private sector covering a period of 10 years from 2002-03 to 2011-12. Since
this study attempts to maximise output, so output oriented DEA is used. The
results of the study shows that overall life insurers carrying life insurance
business at an average technical efficiency of 82.6%, pure technical efficiency
of 87.5% and scale efficiency of 94.7%. On the other hand individually and
sector wise performance analysis, LIC (Life Insurance Corporation of India)
performs better as compared to others.
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Introduction
The primary function of insurance is to act as a risk transfer mechanism to
provide peace of mind and protect against losses. Insurance schemes utilize
the combination method by persuading a large number of individuals to pool
their risks into a large group to minimize overall risk. In the developed world,
insurance is part of society such that some forms of cover are required by law.
In developing countries like India, the need for such a safety net is much
greater, particularly at the poorest levels where vulnerability to risks is much
greater and there are fewer opportunities available to recover from a large loss.
Therefore, in the developing countries which are characterized as having lowincome levels, and lacking access to social security systems, healthcare, and
education, sanitation, and employment opportunities, the need for insurance
as a risk transfer mechanism is even more imperative. With the
recommendation of Malhotra Committee in 1994 on life insurance business in
India, expansion of private and foreign life insurance companies were
gradually increased. The IRDA also began enforcing uniform rules and
regulations and allowed the emergence of private life insurers to operate
simultaneously with the public sector to maintain a healthy competitive
environment in the life insurance business. It has been observed that in many
cases public sector insurer lags behind the private sector insurers in terms of
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quality of customer services and cost control mechanism. So
measurement of life insurers' efficiency is very relevant in this
transition. In this backdrop, an attempt has been made in this study
to evaluate the relative performance efficiency of the selected
public and private sector life insurers in India.
Review of Literature
Various studies related directly or indirectly to the objectives of the
present study have been reviewed. Charnes, Cooper and Rhodes
(1978) provided with a nonlinear programming model which has
given a new definition of efficiency with reference to
observational data for multi-input and multi-output. Praetz (1980)
has explored the average cost relationship between life insurers
and each of ten insurer characteristics on 90 insurers with more
than half the life insurance in force with U.S. insurers. The study
reveals that the following independent variables are significant in
producing economies of scale, premium income, new business
ratio, proportion of whole life business, and size of insurer. Weiss
(1986) concluded that applicability of the output and productivity
measurement methodologies developed is not limited to the
specific insurers studied, but rather can be used as a guide in
measuring the productivity of any life insurer. Fukuyama (1997)
investigated the productive efficiency and productive changes of
Japanese life insurance companies and reveals mutual and stock
companies possess identical technologies, but the productive
efficiency and productive performance changes from time to time
in the case of stock and mutual under different economic
conditions. Cummins and Misas (2001) analysed the causes and
effects of consolidation in Spanish insurance industry and showed
that many small, inefficient, and financially under-performing
firms were eliminated from the market due to insolvency or
liquidation and those acquirers in the mergers and acquisitions
market prefer relatively efficient target firms. Boonyasai, Grace
and Skipper (2002) examined the impact of liberalization and
deregulation of four life insurance markets and found that
liberalization and deregulation of the Korean and Philippine life
insurance industries seem to have stimulated increases and
improvements in productivity whereas liberalization of the
Taiwanese and Thai life insurance industries seems to have had
little effect on increases and improvements in productivity.
Cummins, Weiss and Zi (2003) provided the evidence for the
existence of weak economies of scope in the U.S. insurance
industry and also that strategic focus appears to be a better strategy.
Chang (2006) concluded that both return on assets and sign of
profitability influence a heavier financial ratio as well as operating
index on performance. Bikker and Leuvensteijn (2008) have
examined the competitive nature of Dutch life insurance industry
and provided that limited competition in Dutch life insurance
industry as compared to Netherlands. Eling and Luhnen (2010)
provided an overview on frontier efficiency measurement in the
insurance industry and shown that there is a broad consensus with
regard to the choice of methodology and input factors, the
difference lies in case of in output measurement.
No research has been undertaken particularly in India to compare
public sector life insurance company i.e. LIC with the private
sector life insurance companies in terms of performance
evaluation using DEA methodology. Even in this direction, the
efforts are found fragmented. The present research seeks to fill this
gap.
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Objectives of the Study
This study has the following specific objectives:
a. To evaluate the relative performance efficiency of selected life
insurance companies of their life insurance business.
b. To determine the improvement space and improvement
direction in order to render the inefficient company to be efficient.
Data Source and Methodology
The data of the selected top 13 life insurers for the period 2002-03
to 2011-12 used in this study have been collected from the
secondary sources i.e. year wise annual reports of IRDA. The base
year is taken as 2002-03. The basic reason behind the selection of
base year as 2002-03 lies in the fact that, this is the exclusive year in
which maximum numbers of life insurance companies are
operating in insurance industry and started extension of insurance
business in India under their existing network of service and their
availability of data. The companies under the scope of study
include, Aviva Life Insurance Co. Ltd. (AVIVA), Bajaj Allianz
Life Insurance Co. Ltd. (BAJAJ), Birla Sun Life Insurance Co.
Ltd. (BIRLA), HDFC Standard Life Insurance Co. Ltd. (HDFC),
ICICI Prudential Life Insurance Co. Ltd. (ICICI), ING Vysya Life
Insurance Co. Ltd. (ING VYS), Kotak Mahindra Old Mutual Life
Insurance Co. Ltd. (KOTAK), Life Insurance Corporation of India
(LIC), Max Life Insurance Co. Ltd. (MAX LIFE), Met Life India
Insurance Co. Ltd. (METLIFE), Reliance Life Insurance Co. Ltd.
(RELIANCE), SBI Life Insurance Co. Ltd. (SBI LIFE), TATA AIG
Life Insurance Co. Ltd. (TATA AIG). For analyzing data a nonparametric linear programming (LP) method, Data Envelopment
Analysis (DEA) has been used. The most common methods of
comparison or performance evaluation were regression analysis
and stochastic frontier analysis. These measures are often
inadequate due to the multiple inputs and outputs related to
different resources, activities and environmental factors. DEA
provides a means of calculating apparent efficiency levels within a
group of or organizations. In DEA study, efficiency of an
organization or DMU (decision making unit) is calculated relative
to the group's observed best practice. DEA evaluates the input
consumed and output produced by DMUs and identifies those
units that comprise an efficient frontier and lie below this frontier.
The standard DEA models have an input and output orientation. An
input orientation identifies the efficient consumption of resources
while holding output constant. An output orientation identifies the
efficient level of output given existing resource consumption. The
output orientation provides estimates of the amount by which
output could be proportionally expanded given existing input
levels. Two basic Data Envelopment Analysis (DEA) models
namely; Charnes–Cooper–Rhodes (CCR) model for constant
return to scale (CRS) and Banker–Charnes–Cooper (BCC) model
for variable return to scale (VRS) have been applied to estimate the
relative efficiency of the selected life insurance companies for the
study period.
Scale efficiency is calculated as follows:
Scale Efficiency (SE) = (TE obtained from CRS/TE obtained from
VRS)
This study has used output-oriented DEA model, which
emphasized on the maximization of outputs and the inputs are held
at their current levels. In this study input vector includes
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commission paid and operating expenses; and output vector
includes premium income and net benefit. To determine the DEA
result DEA Analyst software has been used in this study.
Empirical Results and Interpretation
Analysis on Technical Efficiency, Pure Technical Efficiency and
Scale Efficiency: The analysis of TE, PTE and SE of life insurers
has done by two ways: Company wise analysis and Year wise
analysis.
A. Company wise analysis: This has been done to arrive at
conclusive findings of TE, PTE and SE of life insurance business
of selected insurance companies in India during the period under
consideration. In other words the effort has been made to find out
individually i.e. which of the company lie on the frontier and which
are away from the frontier.
Table 1 has shown that Life Insurance Corporation of India (LIC)
is the fully efficient company during 5 out of 10 years of period
under consideration. Its efficiency remains static during 2006-07
to 2008-09 thereafter its efficiency score shows decreasing trend
for the period 2009-10 which might be attributable to the fact that
the company has achieved the level of maturity and due to
competition its position is gradually acquired by private sector life
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insurance companies but after that again up to the last year of the
study period it shows its static or optimum performance. On the
other hand the study shows that there are three inefficient life
insurance companies of private sector group and they lie on the
frontier for a single year. ICICI Prudential Life Insurance Co. Ltd.,
Kotak Mahindra Old Mutual Life Insurance Co. Ltd and TATA
AIG Life Insurance Co. Ltd. are the most inefficient companies as
their efficiency score were equal to 1 only for a single year of the
study period. But if we compare these three inefficient companies
with others, it will provide insight that although these three private
sector life insurance companies do not lie on the frontier more than
a single time, yet their efficiency scores improve over a period of
time. Whereas Birla Sun Life Insurance Co. Ltd. and Reliance Life
Insurance Co. Ltd. show the reverse trend in most of the time
period under consideration. This table also shows that only public
sector company i.e. LIC shows a consistent performance
throughout the study period although sometimes market has taken
over by the selected private sector companies with regard to life
insurance business in India. This can be regarded as good sign for
LIC because even increasing competition in the market, public
sector company i.e. LIC enhances the product choice for
consumers with efficient quality of services.
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[Source: Collected and computed from year wise annual reports of IRDA]

B. Year wise analysis: Table 2 shows that the year wise efficiencies
of various selected life insurance companies in India under
consideration i.e. the effort has been made to find out the year in
which the maximum number of life insurance companies lie on the
frontier with efficiency score equal to 1 or no one company lies on
the frontier. In all the years of the study period public sector
company i.e. LIC is found on the frontier. Among the private sector
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life insurance companies SBI Life Insurance Co. Ltd. and ICICI
Prudential Life Insurance Co. Ltd. are found most efficient
because they are on the frontier during most of the time period.
Most of the selected companies are found efficient in the year
2008, 2009, 2010 and 2011 as there are no reverse trends of return
to scale (RTS) during those periods.
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Analysis of Mean of Technical, Pure Technical and Scale
Efficiency: The analysis of mean of TE, PTE and SE has shown by
two ways: A. Sector wise analysis; and B. Overall analysis.

of TE of public sector insurance company i.e. LIC is concerned it is
found that it follows the static or optimum trend over a period of
time.

A. Sector wise analysis: According to the background of the life
insurers in India it can be separated in two groups: 1) Public Sector
Insurers; 2) Private Sector Insurers. In the sector wise analysis
efforts has been made to evaluate the mean of technical efficiency,
pure technical efficiency and scale efficiency of public sector as
well as of private sector for the period under consideration.

Whereas the mean PTE is concerned, the private sector life
insurers have shown the diverse trends over a period of time. The
mean of PTE of private sector is 0.537 in the year 2002-03 which
increases to 0.865 in the year 2011-12. But they show the reduced
value of 0.675 in the year 2008-09. As far as the public sector is
concerned it remains static throughout the study period. The mean
of scale efficiencies of private and public sector is reverse to each
other. The mean of scale efficiency of public sector is static over a
period of time. On the other hand the mean of scale efficiency of
private sector is found 0.639 in the year 2002-03 to 0.942 in the
year 2011-12.

From Table 3, the mean of TE of selected private sector life
insurance companies have shown increasing trends over a period
of time as it is 0.313 in the year 2002-03 which increases to 0.812 in
the year 2011-12 except the year 2006-07 and 2008-09 in which
there is found slightly decrease in mean TE, which might be
attributable to change in the economies of scale. As far as the mean

B. Overall analysis: To measure the overall performance analysis,
the mean of TE, PTE and SE are computed to know the year in
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which they are found highest as against the period for all the select
life insurers as a whole.
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The table 4 shows that there is an increasing trend in mean
technical efficiency, which can be attributable to increase in PTE
and SE. For the purpose of overall performance analysis we have
classified the mean efficiency scores into 0-0.6, 0.6-0.9 and 0.9-1
and thereafter the comparison of all the life insurers have been
made with respect to their efficiency scores in order to find out the
range within which they lie. By following the same we found that
only in the year 2002-03, 2003-04 and 2004-05 the mean TE and in
the year 2002-03 the mean PTE, all the select life insurers fall in the
first category. Thereafter in all the years they prevail in the higher
interval of 0.6-0.9 and 0.9-1. This might be because of they are
operating on increasing return to scale or it can be contributed by
PTE and SE. Moreover it has shown that the mean of TE increases
from 0.366 in the year 2002-03 to 0.826 in 2011-12. By comparing
it is found that all the insurers are also better at PTE, as that mean of
PTE is more as compared with the mean of TE for all the periods.

w w w. p b r. c o . i n

But this is also vanishing if we make the comparison of mean PTE
for the period 2007-08 which is 0.757 with the mean of PTE for the
year 2008-09 which is 0.700. This can be justified through scale
economies, as most of the life insurers have strong increasing
return to scale and also taking the advantages from the scale
economies as it has increased from 0.667 in the year 2002-03 to
0.947 in the year 2011-12.
Analysis of Improvement Direction and Improvement Space for
Life Insurers:
On the basis of technical efficiency scores of various companies,
the improvement direction and improvement space are derived in
Table 5. It signifies the percentage of technical efficiency scores
which require for them to be on the frontier i.e. the additional
scores needed to be on the frontier.
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The table 5 shows that there is found diverse trends of
improvement direction and improvement space over a period of
time. For both the public and private sector life insurers, the
improvement space is found decreasing trend, particularly which
is a good sign for the private sector companies as it signifies that
their distance from the frontier is becoming narrow and they are
directing toward frontier. As stated numerically, initially the
improvement space is 75.2%, 71.1%, 67.0%, 60.1%, 75.9%,
79.8%, 54.7%, 83.5%, 75.2% and 73.2% in the year 2002-03 for
AVIVA, BAJAJ, BIRLA, HDFC, ING VYS, KOTAK, MAX
LIFE, METLIFE, RELIANCE and TATA AIG respectively which
decreases to 0% in the year 2011-12. This shows that most
companies in the private sector are expanding their activities as
well as outreach in order to survive and grow in the competitive
market and consequently these are finding place on the frontier or
coming near to frontier.
As far as the public sector company is concerned i.e. LIC is
showing also the direct improvement space and direction to the
frontier except in the year 2010. The reason behind this lies in the
fact that this is going out of the frontier as shown in the table that
initially the improvement space is 30.2% in the year 2003 which
decreases over a time and become 0% in 2007 and it continues up
to 2012 except the year 2010. It indicates that although the public
sector company i.e. LIC is on or near the frontier most of the time
of the study period but sometime this sector is facing the
competition and its position is slowly and steadily taken over by
the private sector companies.
Conclusion
It is observed that the selected life insurers carrying life insurance
business at an average technical efficiency of 82.6%, pure
technical efficiency of 87.5% and scale efficiency of 94.7%. On
the other hand, sector wise performance analysis has indicated that
technical efficiency of the public sector company is 100% which is
18.8% more than that of private sector companies. This can be
attributable to the fact that public sector company i.e. LIC is
operating on increasing return to scale and taking the more
advantages of pure technical efficiency and scale efficiency than
others. While both the private sector and public sector companies
are becoming more mature, started operating on decreasing return
to scale and due to competition gradually the one position has
taken over by another, still private sector is lagging behind than
public sector i.e. LIC. It is observed that by improved handling of
operating expenses and commission paid and by boosting
premium income and net benefit, the less efficient company can
successfully achieve the optimum performance level.
But at the end it can be said from the above study that those
inefficient companies which are having increasing return to scale
should expand their business by deploying more input resources,
providing different product choice for customers with efficient
quality of services and by utilising modern technology to reach at
the optimum level of output. Further investigations are needed in
order to identify approaches for each company to increase
premium income and net benefit by moving towards the efficient
frontier.
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