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Abstract

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.

Keywords:

Efficiency, DEA, Technical Efficiency, Pure Technical Efficiency, Scale
Efficiency. JEL Classification: G22, G23.

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 low-
income 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.

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. (SBILIFE), TATAAIG
Life Insurance Co. Ltd. (TATA AIG). For analyzing data a non-
parametric 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.

Table | shows the Company wise Perlormance Analysis of TE, PTE and S5E

Aviva Life Insurance Co. Lid. Bajaj Allianz Lite lnsurance Co. Ltd.
Years | TE | PTE SE RTS Yeawrs | TF | PTE | SE RTS
2000 | 0248 | L000 | 0248 | Increasing | 2003 | 0,288 | LOOW | h259 | Increasing
2004 | 0,199 | 0.336 | 0591 | Tncreasing 2004 | 0280 | 0433 | h646 | Tnereasing
2005 | 0428 | 0576 | 0.743 | lovreusing | 2005 | 0,725 | 0.874 | 00830 | Increasing
2006 | 0TL | 0630 | 0898 | Increasing | 2006 | 0L99% | LOOW | (994 | Increasing
2007 [ 06510 | 0aT0 [ 0971 | Inereasinge 2007 L 07TI 00773 | 1000 | Inereasing
2008 | 0685 | 0783 [ 08TS | Decrousing | 2008 | 00733 | (0852 | (R854 | Decressing
209 | 0424 | 0825 0757 | Decreasing | 2009 | 0879 | 0,930 | (0944 | Decreasing
2000 | 0812 ] 0984 | 0.835 | Devreasing | 20000 [ OG0 | 1000 | 1LOGK | Conslant
2011 | Loon [ Looo | Loge | Consiant 2011 | LOOY | 100G | 1004 | Constan
20002 ] 1000 | Lond | 1Lond | Constang 2002 ) 1000 | 1000 | 100G | Constant
Birla Sun Life Insurance Cuo. Ltd. HDFC Standard Life Insurance Co. Ltd,
Years | TE | PTE R10) Els Years | TE | PTE | 5L RIS
2003 | 0330 | 1000 | 0330 | Increasing | 2003 | 0.399 ) 1000 | 0399 | Inereasing
2004 | 0733 | 0947 | 0775 | Increasing | 2004 | 0,425 | 0768 | 1,554 | Increasing
2005 | 1000 | 1000 | 1000 | Constant | 2005 | 0,497 | 0L585 | (L8351 | Tncreasing
2006 | 1000 | 100G 1000 Comstanl 2006 | 0601 | 0.749 | 0,923 | Increasing
2007 | OW30 [ 0937 | 0992 | Decrsasing | 2007 | 0,740 | 0764 | (W962 | lncreasing
2008 | 0966 | 0,990 | 0974 | Decrcasing | 2008 | 0,745 | 0,754 | (h989 | Tnereasing
2009 ] 0742 | 0777 | 0935 | Decrcasing | 2009 [ 0699 | 0,69 | (997 | Inerea
20100 | 0840 | 0935 | 0808 | Degreasing | 2010 | (0,719 | 0,731 | (h984 | Necreazing
2001 | 0966 | 0.974 ) 0.992 | Deercasing | 2000 | LOOG | 1000 | 1.000 | Constant
012 | 1000 | 1000|1000 Coustant | 2012 [ LOO | LOGO | 100G | Conslan
1CICE Prudential Lile Insucance Cao, Lid. ING Vysva Lile Insurance Co. Lid.
Years | TE | PTE SF RTS Yeawrs | TR | PTE | SF RTS
2003 | 0347 | L000 | 0347 | Ingreasing | 2003 [ 0.241 | 1000 | 0.241 | Tnercasing
2004 | D408 | 0.668 | 0.611 | Tnereasing | 2004 | 0.326 | 048] | 0679 | Increasing
205 | 0627 | 0812 | 0772 | Invreasing | 2005 | 0638 | U910 ) 723 | Increasing
2006 | 0720 | 0821 0,877 | Increasing | 2006 | 05734 | 067X | 0840 | Incroasing
2007 | 0.636 | 0.653 | 0973 | Inereasing | 2007 | 0,663 | 0711 | 00932 | Increasiug
2008 | 0568 | 0738 | 0749 | Decreasing | 2008 | 0817 | 0833 | (0980 | Tncreasing
2009 | 0688 | 0.85% | 0801 | Decraasing | 2009 [ 0961 | 0.964 | 0996 | Increasing
2000 | 0860 | 0,925 | 0930 | Decreasing | 20010 | LOOG | 1000 | 100 | Constan.
2001 | L0000 | 1000 | 1,000 Constant | 2011 | 1.ODG | L.ODG | 1,006 | Canstant
2012 | 0870 | 0877 0992 | Tnereasing | 20012 [ OO | 1000 | 1000 | Conslant
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Kotuk Mahindra O!d Mutwal Life Tnsurance Life nsurance Corporation of India
Co. Ltd.

Years | TE | PTE SE RTS Years | TE | PTE. | SE RTS
2000 | 0202 ) 1000 [ 202 Inereasing | 2003 | (LOGR | LOOO | (698 | Inereasing
2004 | 0317 | 0,620 | BS11 loercasing | 2004 | 0.704 | 0909 | 1774 | lncreasing
2005 | 079 [ 1000 | 79T Tnereasing | 2008 | 0,769 | 00933 | (W823 | Tncreasing
2006 | OETA | OO0 [ (ETR Inercasing | 2005 | 0.834 | 0,964 | (L8635 | [ncreasing
2007 | 0763 | 0805 | MR looreasiog | 2007 | 100G | LOOG | 1004 | Constam
2008 | 0752 ) 0760 098R Tnercasing | 2o0 | LOOG | LOGO | 1000 | Constant
2009 | 0725 | 0787 | 0924 Deereasing | 2009 | 100G | LOOO | LOOY | Conslu
2000 | D94 | 0567 | 976 Decreasing | 2010 | (V9S8 | 100G | (LYES | Necreasing
2011 | 0969 | Lo | 0909 Teercasing [ 2071 | LOOG | LOG0 | 1000 | Constant
2002 | 10000 | 1.000 | 1000 Constnn | 2002 | LOOG | LOOO | 1008 | Conslan

Max Life Insurance Co. Ld. Met Life [ndia Tnsurance Co. Ltd.

Years | TE | PTE S RIS Years | TE | PIE | Sk RIS
2003 | U453 ) 1000 | 433 Tnercasing | 2003 [ 0165 | 1000 | 165 | Tnercasing
2004 | 0463 | 0.626 [ (0739 Increasing a4 | 0149 | 0358 | 0416 | nersasing
2005 | L3500 ) D630 | n84T Tnercasing | 2005 [ 0L196 | 0.24% | 78R | Tnercasing
206 | 0325 | 0384 | BEM Ineressing | 2006 | 0264 | 0305 ) (866 | Inercasing
2007 | 0594 | Das0 [ 0914 Increasing 207 | 0440 | 0476 | 0924 | |npreasing
2008 | 0638 | 0.645 | Y Tnercasing | 2008 | 0363 | 0.572 | 0,954 | Tnercasing
2009 | LESE | 0RSS [ (M9RR |nor g | 200G (L6335 | (L7468 | (LET6 Decrensing
20000 | 10000 1000 | 1000 Constant 20100 | 0770 | 0.947 | (L8113 | Decreasing
2000 [ 088l | 0968 | B3 Drecrewsing | 200101 | LOUG | 1000 | 1O | Conslunt
01z | 1000 | LO00 | 1000 Copsla 012 | 100G | 1000 | LONG | Conganl

Relianee Life Insurance Co. Lid. 511 Life Insurance Co. Ltd.

Years | TE | PTE SE RTS Yews | TE | PTE | SE RTS
2003 | 0248 | 1000 | 0248 Tnercasiog | 2003 [ LOOG | 1000 1OOG | Canstant
2004 | 0363 | 0475 | 0764 loercasig | 2004 [ 0783 | U856 | 914 | Decrcasing
2005 | 0865 | 0942 | 0919 Tnereasing | 2005 | 0L868 | 0.975 | (LE90 | Decreasing
2006 | 10000 | 100G 1000 Comstunt | 2006 | 0587 | 0.6402 | (0975 | Decreasing
207 | 0715 [ 0572 W3 Docreasing | 2007 | 0677 | 0696 | 975 | Inercasing
200 | NLROO | 08NS | (0994 Decreasing | 2008 | 0LR15 | 0LR26 | 098G | ncreasing
2006 | 0398 | 0748 | 0BG Deoreasing | 2009 | 0819 | 0826 | (0992 | Tnereasing
2000 | 0940 | 1000 [ 940 Tecreasing | 2010 | 1T.OOG | 1,000 | 1000 | Cunstaut
2011 | D9A0 | LO0G | 098G Theereasing [ 2011 | LOOG | LODG [ 100G | Constant
2002 | 10000 | 1000|1000 Comsbont | 20102 | LOOO [ LOOO | L.OOY | Constant

TATA AlG Life Insurance Co. Ltd.

Years | TE | PTE Sk RIS
2003 | 0264 | 1L.O0O | (268 lnereasing
2004 | DGl | 0738 | a26 Tnercasing
2005 | 0526 | 0.649 | D810 Inercasing
2006 | 0634 | 0711 | h892  lnereasing
2007 | NLROZ | DEGT [ 0925 Tnercasing
2008 | 0610 | 0613 | 995 loercasing
2009 | 0337 [ 0693 | (1775 Tecreasing
2010 | 0713 | DEFT | 0813 Decreasing
200 0589 | 1000 | 0.85%  Decreasing
01z L0 {10000 1.000 Constant

[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

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.

www.pbr.co.in



www.pbr.co.in

Table 2 shows Year wise Performance Analysis of TL. PTE and SE

2003 2004
Nhills PTFE SF. RTS DML TF. PTF. SF. RTS
AN VA (1RO 521 | Decreasing AVIVA 198 [ 0243 (R0 | Decreading
BATAT 0369 (LERE | Devrensing RATAT | D286 Durenging
BIRLA 0385 .79 | Devrensing  BIRLA | 0518 Neurensing
HDFC 0350 O7RE | Docressing HDFC 0310 | 0544 Doeronsing
1CLCT 0900 4621 | Decreasing 1CIC] DGl [ 0922 0717 | Decroasing
INGVYS o7y o7 Docressing  INGVYS [ 0210 | 025 0810 | Decrossing
FO¥LAK 0.299 631 | Deereasing KODAK | 0384 | 0452 0849 | Decroasing
Lic LAOGO | 1000 LA | Canstant LI 1000 | TAKHY 1000 | Constant
MAX LIFE | R224 | 0380 390 | Decreasing MAX LIFE | .2kd | L3581 0744 | Decreasing
METLIFE | 4R122 ] 10000 (1122 | Increasing. M1 1o | TR | LARRY 4178 | Increasing
RELTANCE [ 40100 | 0818 (122 | Increasing  RELIANCIL| 237 | TARH (0237 | Increasing
SIELLIFE | 1000 [ 000 1000 Canstam SEVLIET | 1000 | 1O 10000 | Canslan
TATAALG | (h2E8 | 0330 0738 | Devremsing TATAAIG | 0389 | 0438 OH89 | Deunensing
HIS e
DN Ls TE "I L1 KIS DMLUs TE I'ILE Sk
AVINA | 0293 | 0298 0.984 | Increasing AVIVA | D386 | 08T 0.997
BAJAl 0504 [ 0547 0,000 Increasing BAIAL 0674 | 0675 0998 E
BLILA b3 (661 (R8I | Inereasing BIRLA 0572 | 0593 0v6d | Increasing
TIHC (h4UT | 0.574 (RRA6 | Decreusing HHFC {844 | DLRSE 9Kd | Decreasing
17T T 0.964 (LR | Decrensing 10 AL [ TAKHY LU0 | Decreasing
NG VYS [ 409 | 0417 0980 | Deereuging INGVYS | 0398 | 0599 0099 | Deeneasing
KOTak CLA6G | D884 (0754 | Inerensing KOTaK DT [ TAKHY 71T | Incrensing
LI Lo | 1000 1000 | Conscanr LI LODO | 1O 100 | Camslanl
MAXLIFE | (304 | 0376 ORI | Docroasing  MANLIFE | 0387 | 0389 0.094 | Devrensing
METLIFE | 3219 | 0271 (808 | Inercasing  METLIFE | 0,329 | 0329 0.599 | Deureasing
RELLANCE | 0327 | 1000 0.527 | Increasing  RELIANCE | 1.000 | 1,060 1.000 | Constant
SBILIFE Lo | 1000 LD | Consarc sBI1 LIFE 10000 | LKy 1000 | Constant
A LA AT 0335 (970 | Decreasing  TALAAIG | 0439 | 0440 0997 | Decroasing
2007 2008
Nk PTF 5 RTS NMILs TF PTF. b1
AWIVA 27| 0436 (UKD | Increasing AVIVA 526 | DLAHT AR6E | Ingrasing
TAJAT [ 0307 omn Decrensing RAAS D410 | 0412 0996 | Increysing
BIELA | 0592 (593 | Inenasing BIELA | 0603 | 064 0936 | Increasing
HDFC 0912 502 | Inenssing HDFC OE4L | 0892 0943 | Inercasing
ICICT 1000 1000 | Conslanl ICICT LO0O [ 1O LOOO | Canstant
HNGYVYS 0586 0822 | Invneasing  INGVYS 5T [ LG 7| Inereasing
KIOFTAK 1000 0822 | Inereasing KOTAK 3| L0 Inereasing
LI 1000 1.000 | Constant LI 1.000 | 1.06H Constant
MMAX LIFE 0439 100y | Inereasing  MAX LINE | 0436 | 04535 0962 | lncrewsing
METLIFE 1000 313 | Increasing METLIFE | 0273 | 0486 0362 | Tncreusing
RELITANCT (.732 (kERd | Increasing RELIANCLE | 667 | 0735 0808 | Tngreysing
SBELIFE | Lo | 100 T | Canstant SEELIFE | ub72 | TARHY ALST2 | Theresing
TATAAIG | (h47R [ 0452 (991 | lioreasing. TATAAIG | 0531 [ 0618 D876 | Increwsing
pal ] 2l )
DM Us TE FIE KIS DMUs TE FIE sE RIS
AVIVA GabE | 0§22 Inureasing AVIVA 4.534% | 084 e | Increasing
BATAT Invreasing BAJAT D043 [ 0667 0963 | Increasing
BlIRLA G485 | 0526 Inereasing BIRLA 1304 [ 0,542 931 | Increasing
HLEC (L307 | (L62R Inereasing HLFC 11599 | DLA33 W45 | Increasing
17100 1000 | 10060 TN | Canstant 1101 100 | TARHY 1000 ) Constant
NG WYE | IR396 | 1000 (396 | Increasing INGVYS | (529 Inurgnsing
KOTAK [ R536 | 0673 (796 | Increasing KOTAK | 0,703 Invreasing
LIC L0 | 1000 1000 | Conslan LIC 1.000 Constant
MAN LIFE | 0449 | 0477 M0 | Inercasing MAX LIFE | (454 Tnereasing
METLIFE | 0325 | 0367 LEET | Inereasing  METLIFL | 0428 | 0,53 Increasing
BELIANCE | 0403 | 0411 (.982 | Tneneasing BELIANCE | 0494 | 0516 Increusing
SBILIFE | @531 | 1000 ©.93] | Incrcasingr  SBLILIFE | 1.000 | 1.GKK 1000 | Constant
TALAAIG | 0322 060 0833 | Incrcasing  PALAAIG | g4ud | 0,570 0.86% | Increasing
el 2012
Nk s TE ITE hii RTS DM TFE PTL i RTS
AWIYA (728 | 10 T2 | Increasing AVIVA 1000 | TAKHY 1000 | Constant
1AJAL (hAIT | L6T7Y (hidh | lnceasing BAJAL 1.000) 1.000 | Conslant
TIRLA (329 | 0560 (b3 | Increasing RIRLA 0,708 0,570 | Decreaging
11DTC 0672 | D68 0976 | Increasing nnre 1,605 .95 | Decreasing
¢ Lonn | 100q LoD | Conslunl 1CIC 1,000 1000 | Canslunl
INGVYS | G418 | 1000 G418 | Inensasing INGVYS | 0496 0498 | Inureasing
KOTAK | G717 | 1000 717 | lnencasing KOTAK 1000 1000 | Constanl
LI 1000 | 1000 1000 | Constant LI 1.000 1.000 | Constant
MAXLIFE | (418 | 0424 01980 | Tnercasing  MAX LIFE | 0433 | 0457 093] | Decreosing
METLIFE [R50 | 1068 iR | Increasing  METLIFE | G865 | 0906 0933 | Increasing
(403 | 04T (94 | Inereasing RELIANCE | 00363 | 0570 0892 | Decreasing
A0 | 1000 TN | Canstant 10000 | TAKHY 14000 | Canstant
(R3TS | (LERT (hETT | Increasing ALTH | DLAR5 bl | Decreasing

[Samree: Calleered and cornprted from year wise s

mual repoTs of IR1DA]
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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.

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.

From Table 3, the mean of TE of selected private sector life
insurance companies have shown increasing trends over a period
oftimeasitis 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

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.

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
year2011-12.

Table 3 shows the Group wise Performance Analysis ol mean of TE, PTE and SE

Years Groups Mean TE Mean PTE Mean SE
2003 PUBLIC 1.000 1.000 1.000
PRIVATE 0.313 0.537 0.639
2004 PUBLIC 1.000 1.000 1.000
PRIVATL (404 0.593 0.748
2005 PLBLIC L.000 1000 1.000
) PRIVATE 0.506 0.612 0.853
2006 PUBLIC 1 ‘L?{JU 1.000 1.000
PRIVATE 0.644 0.673 0.970
PUBLIC 1000 1.000 1.000
207 PRIVATE (.628 0.719 0.900
PLBLIC 1000 1000 1.000
2008 PRIVATE 0.633 0.737 0.562
2009 PUBLIC 1.000 1.000 1.000
' PRIVATE 0.586 0.675 0.882
2010 PUBLIC 1000 1.000 1.000
PRIVATE al? 0.733 0.857
2011 PUBLIC 1.000 1000 1.000
PRIVATE 0.666 0.784 0.873
2012 PURLIC 1.000 1.000 1.000
PRIVATE 0.812 0.863 0.942

[Source: Collected and computed from year wise annual reports of IRDA]

B. Overall analysis: To measure the overall performance analysis,
the mean of TE, PTE and SE are computed to know the year in

which they are found highest as against the period for all the select
life insurers as a whole.
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Table 4 shows Overall Performanec Analysis of mean of TE, PTE and SE

Years Company Mean TE Mean PTE Mean SE
2003 All select [nsurcrs 0.366 0.572 0.667
2004 All select Insurers 0.450 0.625 0.767
2005 All select Insurers 0.544 0.642 0.864
2006 All sclect Tnsurcrs 0.672 0.69% 0.972
2007 All select Insurers 0.657 0.740 0.907
2008 All select Insurers 0.661 0.757 .87:
2009 All select Insurers 0.618 0.700 0,891
2010 All select Insurers 0.646 0.754 0.868
2011 All scleet Insurcrs 0.692 (.800 (.883
2012 All select Insurers 0.826 0.875 0.547

[Source: Collected and computed from year wise annual reports of IRDA]

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 t0 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.

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 inthe 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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Table 5 shows Improvement Direction and Improvement Space of Performance

DMUs 2003 | 2004 | 2005 | 2006 | 2007 2008 | 2009 | 2010 2011 | 2012
(%) | (%) | (%) | (%) | (%) (%) | (%) | (%) (%) (%)

AVIVA 752 | 80.1 | 572 | 429 | 349 315 376|188 0 | 0
BAJAJ 700 | 720 | 275 | 00 | 227 247121 0 0 0
BIRLA 670 | 267 | 0 0 7.0 34 [ 258160 34 0
IIDEC 60.1 | 57.5 | 503 | 309 | 260 255 | 306|281 0 0
1cIct 653 | 592 | 373 | 280 | 364 432 [ 312|140 0 130
INGVYS | 759 | 674 | 342 | 426 | 337 183 | 39| 0 0 0
KOTAK | 798 | 683 | 209 | 124 | 237 248 |272| 56 31 0
LIC 302 | 296 | 231 | 166 | © 0 0|12 o0 0
MAXLIFE | 547 | §3.7 | 450 | 475 | 406 362 | 146| 0 39 0
METLIFE | 835 | 851 | 804 | 73.6 | 560 437|347 (230 0 0
RELIANCE | 752 | 63.7 | 13.5 0 | 285 200 |402| 60 20 0
SBI LIFE 0 [2L7] 132 | 413|323 185|181 0 0 0
TATA AIG | 732 | §3.9 | 474 | 366 | 198 390 | 463 | 287 1L1 0O

[Source: Collected and compuled rom year wise annual repotls of TRDA]
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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.

References

Bikker, J.A. and Leuvensteijn, M.V. (2008), “Competition and
Efficiency in the Dutch Life Insurance Industry”,

Journal of Applied Economics, Vol.- 40, pp. 2063-2084.

Boonyasai, T., Grace, M.F. and Skipper, H.D. (2002), “The Effect
of Liberalization and Deregulation on Life Insurer
Efficiency, Centre for Risk Management and Insurance
Research, Working Paper No. 02-2, Available online at-
http://rmictr.gsu.edu/Papers/WP02-2.pdf, Accessed on
21-07-2013.

Chakraborty, J. and Sinha, R.P. (2011), “Measuring Productivity &
Efficiency of the Indian Life Insurance industry: A Total
Factor Productivity Approach”, SURVEY- A Quarterly
Management Research Journal of IISWBM, Kolkata,
Vol.- 50, No.-3 &4, pp.67-76.

Chang, C.P. (2006), “Establishing a Performance Prediction
Model for Insurance Companies”, The Journal of
American Academy of Business, Cambridge, Vol.- §,
No.-1,pp. 73-77.

Charnes, A., Cooper, W.W. and Rhodes, E. (1978), “Measuring
the Efficiency of Decision Making Units, European
Journal of Operation Research, Vol.- 2, pp. 429-444.

Cummins, J.D. and Misas, M.R. (2001), “Deregulation,
Consolidation and Efficiency: Evidence from the
Spanish Insurance Industry” Working Paper No. - 02-01,
Available online at-
http.//papers.ssrn.com/sol3/papers.cfm?abstract_id=2
94687, Accessedon 19-07-2013.

Cummins, J.D., Weiss, M.A. and Zi, H. (2003), “Economies of
Scope in Financial Services: A DEA Bootstrapping
Analysis of the US Insurance Industry” Available online
at- http://sshuebner.org/documents/DEA Scope
0903b.pdf, Accessed on 19-07-2013.

Eling, M. and Luhnen, M. (2008), “Frontier Efficiency
Methodologies to Measure Performance in the Insurance
Industry”, Working Paper No.-56, Available online at-
http.//papers.ssrn.com/sol3/papers.cfm?abstract _id=1
237662&rec=1&srcabs=1354108, Accessed on 20-07-
2013.

Fukuyama, H. (1997), “Investigating Productive Efficiency and
Productive Changes of Japanese Life Insurance
Companies, Pacific-Basic Finance Journal, Vol. - 5, pp. -
481-509.

Praetz, P. (1980), “Returns to Scale in US Life Insurance Industry”,
Journal of Risk and Insurance, Vol. - 47, pp. 525-533.

Sinha R.P. (2007), “Premium Income of Indian Life Insurance
Industry: A Total Factor Productivity Approach”, The
ICFAI Journal of Financial Economics, Vol. - 5, No. - 1,
pp. 61-69.

Weiss, M.A. (1986), “Analysis of Productivity at the Firm Level:
AnApplication to Life Insurers”, The Journal of Risk and
Insurance, Vol.-53,No. - 1, pp. 49-84.

Yuengert, A.M. (1993), “The Measurement of Efficiency in Life
Insurance: Estimates of a Mixed Normal-Gamma Error
Model”, Journal of Banking and Finance, Vol. - 17, pp.
483-496.

www.pbr.co.in



