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Abstract The importance of life insurance as part of the financial sector and a player in the economy has significantly
increased over the last decades, both as a provider of important financial services to consumers and a major investor in the
capital market. However, an examination of a few performance indicators, the industry has been inefficient. Inefficiency
affects profits through increased waste on resources and earnings thus adversely affecting sustained growth of the industry.
Without sustained growth in the industry, a life insurer may not garner the business volume necessary to ensure collective
pooling of insurance risk under the law of large numbers upon which the insurance companies operations relies [1].
Understanding the efficiency of the life insurance sector in Kenya is important because an efficient life insurance industry
is critical to propel management of risk, promote long-term savings and serve as a conduit to channel funds from
policyholders to investment opportunities. The examination of efficiency of life insurance companies will be pivoted on
exogenous factors which include: size of the insurance company, the age of the insurance company since it was
incorporated, whether the insurance company has been quoted with the Nairobi Stocks Exchange (NSE) and line of
specialization of the insurance company. The efficiency over time has been declining for the period of this study. The
average level of efficiency has declined from 0.582 in 2004 to 0.499 in 2009. The results from the Mann- Whitney test
indicate that this decline is statistically significant. The life insurance sector’s efficiency has thus deteriorated over the
study period. The regression analysis of the external factors on efficiency scores using the bootstrapping procedure sheds
some light on the possible drivers of efficiency in the life insurance sector. The size of the insurer and stock exchange
listing positively and significantly influence the technical efficiency of life insurance firms. Specialization in life insurance
and not offering composite insurance negatively affects the insurer efficiency.
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signals shows that this industry may be inefficient. Based
1. Introduction on the Association of Kenya Insurers (AKI) released on
2009 annual report, return on capital ratio, return on asset
ratio and the profit to premium income ratio have fallen
since 2006 as indicated in the table 1 and figure 2 below.
Inefficiency affects profits through the negative impact of
wasted resources on earnings and cash flows and thus
adversely affects sustained growth on the industry. In as a
much as growth is an important driver for all firms, it is of
specific importance to life assurance firms. A life insurer
may not garner the business volume necessary to ensure
collective pooling of insurance risk under the law if large

numbers upon which the insurance companies operate [1].
Both as a provider of important financial services to
consumers and a major investor in the capital market, the
importance of life assurance company as part of the
financial sector and a player in the economy has
significantly increased over the last decade. The
) contribution of life assurance sector in Kenya to the
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The history of insurance sectors in most developing
countries is alike in that it was one of the product of
colonization and the development of a modern economic
sector. British and Indian initially offered life assurance
services acting as agents for foreign insurance companies
and as the business flourished, overseas countries begun
establishing branches in Kenya in the 1930’s. By the end of
2009, insurance companies had grown to a total of 46
registered insurers where 23 are underwritten general
insurance, 8 are transacting life assurance and 15 are
composite insurers. [2]

Over the study period (2004-2009), assurance companies
in Kenya have recorded growth in the premiums as
indicated in figure 1 below.

However, a close examination of a few performance
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billion was held in the Kenyan life assurance industry out of
which, Ksh. 21billion was held in government securities as
at end of year 2009. Therefore, this sector is a pivotal
source of government borrowing. Given this importance of
life assurance to the financial sector and the particular
importance of the efficiency on sustained growth of life
assurance industry, this study seeks to analyse the
efficiency of the life assurance sector in Kenya. Life
assurance sector has faced a number of structural changes in
the recent past. Composite insurers has slowly separated
their life assurance business into a fully fledge life
assurance business entity to reduce inefficiency associated
with underwriting both life and general insurance
companies. This was done with the intent to avoid
underwriting losses from general insurance with investment

income generated from life assurance by composite insurers.

In a bid to increase growth in the industry, capitalization
was raised from Ksh, 50 million to Ksh.150 million in the
year 2007. A couple of insurers have begun consolidation
for example, Insurance company of East Africa (ICEA) and
Lion of Kenya Insurance Company Ltd that are merging
their life assurance business. Example, heritage and CFC
life assurance Ltd started their merge process in the year
2008 to be underwritten by CFC life assurance Ltd. As a
result, competition has heightened in this sector.
Consequently, inefficient insurers cannot survive in this
incredibly competitive market and as such, life insurance
firms need to be efficient to ensure their survival. This
paper therefore, attempts to investigate and analyse the
efficiency of life insurance firms in Kenya in the last six
years (2004-2006) using a non-parametric approach. The
second object is to examine the factors that affect efficiency
in a bid to explain the variation of efficiency levels among
life insurers

Table 1. Performance Ratios
Resource Year
Utilization 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Return on 014 | 021 | 021 | 013 | 013 | 0.12
Capital
Return on
0.03 0.05 0.05 | 0.04 | 0.04 | 0.04
Assets
Profit/Premium | ;50 ' (097 | 0.119 | 0.063 | 007 | %
Ratio 7

Source: Association of Kenya Insurers; various annual reports

Problem Statement

The performance of the insurance sector in Kenya as
measured by some performance indicators such as return on
capital ratio, return on asset ratio and profitability to
premium income ratio have been on the decline in the
recent past. This is an indication that the firms may be
experiencing inefficiencies which may hinder firm growth
in the life insurance industry which is of particular
significance. This growth is generated and sustained from
efficient operations of the life insurers.

The competitive environment in the industry has been
heightened in the recent past and thus only efficient insurers
can survive under these conditions. In view of this,
efficiency is instrumental a consideration at firm level.

Information on efficiency of the life assurance industry is
limited. This study is thus an attempt to inform policy
making in the insurance sector by providing an analysis of
efficiency and the factors that affect it.

Objectives of the study
The general objective of the study was to evaluate the
efficiency of life assurance companies in Kenya for the

period of 4 years (2004 to 2009) with the application of
DEA-technique.
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Figure 2. Performance Indicators

Specific objectives of the study include:

i.  To measure technical efficiency of the life assurance
industry in Kenya.

ii. To examine the factors
efficiency of life insurers.

iii. To fit a Multiple Regression Model; bootstrapped
efficiency score on external factors affecting the
insurance companies.

iv. To provide policy recommendation based on the
results obtained from (i) and (ii) above

that determines the

Limitation of the study

The limitation of this study is that secondary data was
used, which could be manipulated to be in line with the
legal and professional requirements set out in the
company’s act and other statutory requirements.

2. Literature Review

For a long time, it was considered adequate to use the
average productivity of labour as a measure of efficiency.
This however ignored all other inputs. Indices of efficiency
have been constructed until recently when frontier analysis
was used as a measure of efficiency [4]. Efficiency is a
relative concept as it is not possible to define some
theoretically ideal level of efficiency and thus firms have to
be compared with those that constitute the best practice in
the industry. The term efficiency can be in different way
such as economic efficiency, technical efficiency, allocate
among others. Allocative efficiency reflects the ability of a
firm to combine the inputs and output in optimal

proportions, given their respective prices. Technical
efficiency is the ratio of actual output to the maximum
output attainable with given amounts of inputs [5]. It takes a
value between zero and one in which case a value of one
implies that a firm is fully efficient. A firm is thus
technically inefficient if it operates below the efficiency
frontier.

The Concept of Efficiency

Efficiency of a production unit is defined as the ratio of
observed to optimal value of its output and input. The
comparison can take the form of the ratio f observed to
maximum potential output obtainable from the given input,
or the ratio of maximum potential to observe input required
to produce the given output. Productive efficiency of a firm
consists of two components: technical efficiency, which
reflects the ability of a firm to obtain maximal output from
a given set of inputs, and allocative efficiency, which
reflects the ability of a firm to combine the inputs and the
output in the most optimal proportions, given their
respective prices. If the prices are available, a measure of
economic efficiency (cost efficiency) can be provided and
thereafter a measure of allocative efficiency an also be
determined by the ratio of economic efficiency to technical
efficiency.

The concept of efficiency can be illustrated in simple
firms using two inputs X1 and X2 to produce a single
output q. the unit’s isoquant of the efficient firms
represented by AA in Figure 1, and assumes constant
returns to scale. It shows various combinations of inputs
producing a unit level of output.
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Figure 3.

The output oriented technical efficiency of firm p will be
defined as:

Technical efficiency = %

A technician is said to be technically efficient if
production occurs on the boundary of producer’s production
possibilities; it is technically inefficient if production occurs
in the interior of the production possibilities set. The term
technical inefficiency is used to embrace all reasons for
actual performance falling short of the maximum that can
be attained using a given set of inputs. In figure 1, the line
BB represents the input price, so that the allocative
efficiency (price efficiency) of the firm operating at p is
defined as:

Allocative Efficiency = %

The economic efficiency is defined as a product of
technical and allocative efficiency, which is overall cost of
producing at Q relative to P.

. . 0s
Economic efficiency = s
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The concept of efficiency is closely linked with the issue
of productivity. The productivity of a firm is generally
defined as the ratio of the output that is produces to the
inputs that is uses. Rising productivity implies either more
output is produced with the same amount of inputs, or that
fewer inputs are required to produce the same level of

>  X1/adA

Illustration of the Concept of Efficiency

output, hence rising efficiency with the outward shift of a
production frontier signalling productivity growth.

Efficiency Measure

An attempt to measure firm efficiency started with the
research work of [5]. Based on his model, several
procedures have been developed over tine to estimate
technical efficiency. The most recent of these models are
the stochastic frontier analysis (SFA) developed by [6] and
data envelopment analysis (DEA) developed by Charnes
et al. (1978). The stochastic frontier model requires the
specifications of the form of the efficient frontier by
assuming a specific functional form. SFA specifies an
efficient frontier form usually trans-log and assumes a
composed error model where inefficiencies follow an
asymmetric distribution and the random error term follows
a symmetric distribution, usually normal. DEA puts less
structure on the specification of the efficient frontier and
does not decompose the inefficiency and error terms.

The same characteristics that make DEA a useful analysis
tool can also create problems. It is deterministic and gives
point estimates that do not provide information about
uncertainty in estimation and depends on the correctness of
frontier units. Since DEA is a non-parametric technique,
statistical hypothesis testing is difficult. [8] proposed a
bootstrap procedure as a solution to perform the desired
inference under DEA methodology.

General level of efficiency over time

[9] analyse efficiency of Nigeria’s insurance companies
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in a two stage DEA model. DEA is widely used to calculate
both technical and scale efficiency. The finding indicates
that most companies are not the efficient frontier with
regards to technical efficiency and two of the insurance
companies are scale inefficient. They suggest that insurance
companies operating within bank networks tend to have
higher efficiency scores which may be explained by the
scope economies related to networks. After establishing the
efficiency scores, the Mann-Whitney U-test is used to test
some hypothesis related to efficiency scores. The
hypotheses are with regards to firm size, integration into
bank networks and insurer markets share. [10] evaluated the
cost efficiency Of Thailand’s life assurance industry using a
stochastic frontier approach. They estimated a cost function
which constitutes a vector of the output, input price, the
inefficiency variable and the random error term to measure
how far the life insurer’s cost is relative to its best practice.
Inefficiency was then modelled as a function of firms’
specific variable by regressing it on firm specific variables.
These variables are age of firms, firm size and a dummy
variable for financial crisis. They found that the industry is
on average 60% inefficient. They also investigated the
relationship between efficiency and profitability and
concluded that inefficiency has substantial effect on
profitability of life insurers. [11] examine the effects of
increasing competition on the structure of the UK life
assurance industry over 1989-1993 by employing a
stochastic frontier approach. He reports high levels of
economic inefficiency (costs are on average about 30%
above the estimated cost frontier) and significant positive
economies of scale. He argues that the principal
beneficiaries from the European single market are likely to
be large companies with lower levels of economic
inefficiency. [12] measured efficiency of property insurer in
the US by estimating a stochastic cost frontier. The results
show that insurers operate in a narrow range around an
average efficiency level of around 90% relative to their cost
frontier. Large insurers over-produce loss settlement
services, while small and medium-size insurer’s
under-produce this output. The small insurers are
characterized by economies of scale, suggesting the
potential for cost reduction from consolidation in the
industry.

Effects of Regulatory Change

[13] measure the relative technical efficiency of the
Greek insurance industry by means of DEA to analyse the
effects of deregulation on the efficiency. The analysis is
based on a two stage procedure to regress the efficiency
scores to examine the hypotheses that insurance is
determined by different contextual variables. They use the
double bootstrap procedure in a truncated regression to
analyse the effects of environmental factors on efficiency of
the Greek insurance market. The external variables used are
ownership structure, size, stock exchange listing, market’s
share and capital structure. Market share is found to have
positive effects on efficiency. [14] measured cost efficiency

in the European insurance sector using stochastic frontier
analysis and explored variations in efficiency in relations to
firm size and market structure. They estimated a flexible
form frontier assuming a flexible frontier functional form
for the three main business types observed in the EU: life,
non-life and composite insurers to measure the impact of
liberalization of the European insurance market. They find
strong evidence that x-inefficiency of specialist insurer’s
increase with firm size. The degree of x-inefficiency for
composite firms in low and varies with size. [15] studied
the impact of the WTO accession in 2001 by China on
technical efficiency of China’s insurance industry using
DEA. They used a panel data set of 22 firms the period of
1999-2004, to evaluate their technical efficiency scores. An
econometric model was then applied to identify the key
determinants of technical efficiency. The results indicated
that firm’s size, ownership structure, mode of business and
human capital are important factors affecting firm’s
efficiency. [16] analysed whether changes in market
structure and regulatory environment had an influence on
the production performance of Austrian insurance
companies over 1994-1999 by employing a Bayern
stochastic frontier. They show that the process of
deregulation had positive effects on the production
efficiency of the Austrian insurance companies. [17]
investigate the impact of the single market project of the EU
on the German insurance industry efficiency over
1992-1996 by employing DEA and Malmquist analysis[18].
Total factor productivity was found to have increased by
12.8%. [19] studied the effects of deregulation and
consolidation on Spanish insurance industry efficiency over
1989-1998 by using DEA and Malmquist indices. They
reported a low average cost efficiency of 22.7% in 1998,
which is mainly due to low allocative efficiency, 41.2% in
the same year (1998). Moreover, firms in the largest size
quartile were found to be more cost effective due to higher
pure to higher

2.1. Conceptual Framework

To examine how external factors impact on the level of
efficiency, the two-step approach has been described by [8]
and used by [13] among others.

Those external factors include, and not limited to:

a. Size-taken as the natural log of the total asset of the
company under consideration, it is included among the
explanatory variables to account for the association
between size and economies of scale in the life
assurance industry

b. Quoted is a dummy variable which is one for
companies quoted in the stock exchange intended to
capture the effects of stock market governance and
disclosure requirements on efficiency. Ideally, firms
that are quoted in the NSE are expected to be more
efficient because of the additional oversight
requirement on efficiency by such bodies.

c. Whether an insurance company is a life insurance or a
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composite insurance company is also going to be used
as a measure of efficiency of life insurance companies
in Kenya. Ideally, studies have found that multi-line
insurance firms are more efficient. Therefore, 9focus is
going to be on insurance firms, which only specialize
in life assurance, and composite insurance companies
that are multi-line insurance firms.

d. The age is also another explanatory variable, which
denotes the number of years that a firm has been in the
life insurance business. Accordingly, older insurers are
expected to be more efficient due to experience in the
business. Older firms therefore, are more efficient
because of learning-by- doing.

The coefficients of these external factors ought to be

positive for they all affect efficiency positively.

3. Methodology

Data Envelopment Analysis

DEA is a multi-factor productivity analysis model for
measuring the relative efficiencies of a homogeneous set of
decision-making units (DMUs). Following [7] the
efficiency scores is defined as:

Yiz1rYro
maxpo=cn o
ho Z?;lviyxio
Such that
Yr=1UrYy .
Zatly 4o e
Yizq vi¥xij

v, v; = 0;r=1...s;i=1, . m.
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L
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.| Quotation of the life insurance companies with NSE

Efficiency
of life
insurance
companies
in Kenva

Y

Focus of the insurance companv whether a life
insurer or a composite insurer

Age of the Insurance Company since it was issued
with the certificate of incorporation

Figure 4.
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This problem is run n times in establishing the relative
efficiency scores of all the DMUs. Each of the DMU selects

inputs and output weights that maximize its efficiency score.

A DMU will be considered efficient if it obtains a score of 1
while a score of less than 1 implies that it is inefficient.

The output oriented DEA efficiency estimator &; can be
derived by solving the following linear programming
equation.

& = maxs, {6 > 018y, S Ty hx 2 Xy % 2

0, i=1,....,n firms

Where y; is a vector of output, x; is a vector of inputs,
Lis a1 x1 vector of constants. The value of §; obtained is
the technical efficiency score for the i firm. A measure of
5; =I, indicates that the firm is technically efficient and
otherwise inefficient. This paper utilizes the multi-stage
DEA approach which is recommended to handle the
problem of slack variables as it is invariant to units of
measurement [20].

Data Source and Variables

This study uses secondary data from 20 life assurance
companies in Kenya obtained from Insurance Regulatory
Authority for the period 2004-2009. In a bid to use balanced
panel Data in the analysis, first insurance and Pan African
life insurance companies were left out since they controlled
a combined market share of 14%. The 2 insurance
companies were not in existence over the study period
considered.

The most important advantage for using panel data as
opposed to cross section data is that it leads to better
efficiency analysis as each firm is observed more than once
over a period of time and it contains more observations.
This enables us to have a better analysis of the determinants
of efficiency.

The choice of the inputs and the output is guided by the
literature review. Labour, business services and material,
debt capital and equity capital are used as inputs. The
collection of the data was purposive, and therefore, labour
and business services are combined as operating expenses
(including commission). This simplification is present in
other studies [14], [16], [22] among others

As it is evident from most studies on efficiency of life
insurance industry, value added approach is used to
determine outputs [22]. A good proxy for measuring the
output of life insurers is the value of net incurred benefits
plus additions to reserve for life insurance. The output
variable, which proxies the intermediation function, is the
value of total investments.

The Bootstrap

DEA efficiency scores are sensitive to sample
composition incase of finite samples. The efficiency scores
are also correlated with each other, as the calculation of
efficiency of one form incorporates observation of all other
firms in the same data set. This renders standard inference
approach invalid. Bootstrapping, as described by [8] has

been used to analyse the sensitivity of the results. [8]
extended this by proposing the double bootstrapping
procedure which solves the dependency problem and
provides valid estimates for the parameters in the second
stage regression. This second bootstrap procedure is used to
analyse the impact of external factors on efficiency. Use of
Ordinary Least Square regression to estimate this
relationship may lead to incorrect statistical inference
because the DEA score are correlated with each other as the
calculation of efficiency of one insurer takes into account
all other insurers in the data set. The procedure applied in
this study follows [8].

Determinants of Efficiency

To examine how external factors affect the level of
efficiency, we use a two-step approach described by [8] and
used by [13]. The efficiency scores derived above are
bootstrapped to obtain bias-corrected DEA efficiency scores
which are then regressed on the external factors. This has
been formulated as:

8; = Bo + BiSize;, + B,Quoted;, + PsFocus;, + PrAgei + &

Where §; represents the bootstrap efficiency score.
Following [1] and [10], size is taken as the natural log of
the total assets of the respective insurer. Size is included
among the explanatory variable to account for the
association between size and economies of scale in the life
insurance industry. Larger insurers have the advantage of
economies of scale and therefore, we expect the size
coefficient to be positive. Quoted is a dummy variable
which is one for companies quoted in the stock exchange
and it aims at capturing the effects of stock market
governance and disclosure requirements on efficiency.
Firms quoted in the stock market are expected to be more
efficient given the additional oversight requirement from
the capital market regulations. Some insurers only transact
only on life insurance while others are composite insurers.
Existing literature is conflicting as to whether specialization
on one line of insurance increases insurers efficiency or not.
[22] found that, multiple-line insurers are more efficient
while [19] concluded that diversifying in different lines of
business is not better than a strategic focus on one line of
insurance. Focus is a dummy variable which equals to 1 for
insurers who specialize only on life insurance and 0 for
composite insurers. Age denotes the number of years a firm
has been in the life insurance business. Following [10]
study results, older insurers are expected to be more
efficient given the experience in the business. Older firms
are more efficient because of learning-by-doing. The
coefficient of this variable is thus expected to be positive.

4. Results and Discussions

Table 2 and table 3 present the summary statistics of the
data variables. The number of insurers analysed is 20 over a
period of six years which gives a total of 120 observations.
The study respected the DEA convention that the minimum
number if DMUSs is greater than three times the number if
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inputs plus the outputs [13]. From the data, there is a wide
variation with regards to capital invested with a minimum
of Ksh10.6 billion and a maximum of Ksh. 1,090,000. This
shows that there are small and large life insurers. This is
also noted for operating expenses and additions to reserves.
The same variation is noted with the amount of investments
done. Benefits paid out to policy holders show a minimum
of Ksh 1.203 billion paid out by an insurer in one year and
Ksh 3,500,142,000 by another insurer with the highest
number of policy holders. This indicates a wide variation
with regards to market share in the industry. Table 2
provides data used in the regression to examine the external
factors that influence efficiency. Size of insurers has been
denoted by the log of total assets as guided by literature.
Stock exchange participation (quoted) has been denoted by
a dummy where 1 represents a quoted insurer and insurers
who only concentrate on life insurance are denoted by a
dummy of 1 and zero for composite insurers. The age of the
insurers varies from 4 to 80 years. The average age of
operation for the life insurers is 31 year.

Empirical Results: Data Envelopment Analysis

Efficiency scores the calculation of technical efficiency
scores is done under the multi-stage DEA method. This
method is invariant to units of measurements [20]. The
analysis was done under the assumption of variable returns
to scale (VRS). The advantage of the variable returns to
scale assumption is that it relaxes the assumption that all
firms are operating are an optimal scale. The results of the
data envelopment analysis are presented in summary in

table 3 and appendix B2. The detailed results are shown in
appendix A. The efficiency scores are calculated using [8]
algorithm 2 which uses 2000 replications to bootstrap. The
results show that on average the overall industry efficiency
is 52.9%. This means that 47.1% of the life insurers have an
average efficiency of less than 0.5 and none of them has an
average efficiency score of more than 0.75 over the study
period. Using the bias corrected/bootstrapped efficiency
results, no single life insurance firm is 100% efficient for
the entire study period and only four insurers; insurance
company of East Africa, Kenindia Insurance co., Heritage
insurance co. and Geminia Insurance Co. have an efficiency
score of more than 0.70. According to the results from our
DEA analysis, Trinity Life Assurance and Old Mutual
Insurance Co are the least efficient with an efficiency score
of less than 0.32.Looking at the efficiency distribution over
the years, as summarized in table 3 and figure 4, we observe
that mean efficiency score has declined over the study
period from a score of 0.582 in 2004 to 0.499 in 20009.
Efficiency level however, has picked up in 2009 to 0.499
from 0.491 in 2008. The mann-whitney test has been
adopted to test for differences between the efficiency scores.
The results as shown in appendix A indicate that the mean
efficiency across the years is only significant for 2004 to
2009. The decline in the efficiency from 0.582 in 2004 to
0.529 in 2009 is significant at 10% level of significance.
The increase in mean efficiency from 0.491 in 2008 to
0.499 in 2009 is however not significant at both 5% and
10% significance level. This means that overall efficiency
has been declining in this sector from years 2004 to 2009.

Table 2. Descriptive statistics

Variable Description of Variable Mean St.Dev Min Max
Capital Capital Invested ("000"KES) 504,868.50 1,189,328.00 10,600.00 10,900,000.00
Operating Expenses Total expenses ("'000" KES) 210,015.30 264,091.60 755.00 1,493,057.00
Investments Total investment (000" KES) 2,468,297.00 3,491,337.00 8,128.00 17,700,000.00
Addition Reserves Total additions (000" KES) 599,630.10 606,559.70 3,077.00 2,961,382.00
Benefits Incurred Life Insurance benefits (000" KES) 342,127.90 554,110.90 1,203.00 3,500,142.00
Source: author’s compilation
Table 3. Descriptive statistics
Variable Description of variable Mean St.Dev Min Max
Size Log of total assets 13.92463 1.500807 10.915 16.794
Quoted Dummy (1 = quoted) 0.5 0.2188588 0 1
Focus Dummy (1 = life only) 0.5 0.4348283 0 1
Age Years of Operation 31.15 17.98442 4 80
Efficiency Score (0 to 1) 0.529 0.2175496 0.107 0.837

Source: author’s compilationThe correlation matrix shown in table3 for the variables used in the truncated regression analysis to

examine the determinants of efficiency shows no problem of multi-collinearity.
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Size Quoted Focus Age
Size 1.000 0.2898 0.0905 0.3838
Quoted 0.2898 1.000 -0.1325 0.5041
Focus 0.0905 -0.1325 1.000 0.0951
Age 0.3838 0.5041 0.0951 1.000
Table 5. Mean Efficiency
Mean Efficiency 2004 2005 2006 2007 2008 2009 Average
No bootstrap 0.728 0.682 0.62 0.504 0.553 0.542 0.605
Bootstrap 0.582 0.579 0.523 0.499 0.491 0.499 0.529
Table 6. Malmquist index Malmquist Index

In table 5 we can see that the score for total productivity

change (the Malmquist Index presented in column (5)) is

less than one for almost all insurance companies, with the
exception of three, showing that a large proportion of the

life insurance companies experienced losses in total

productivity in the period considered. The mean score is

0.831, meaning that majority of the insurance firms’ total

productivity declined in the period. The change in the

technical efficiency score (column (1)) is defined as the

diffusion of best-practice technology in the management of

the insurance firms and is attributed to investment planning,
technical experience, and management and organization in

the insurance companies. For the period under analysis, we

can see that it is less than one for 16 out of the 20 insurance

companies. The breakdown of the change in technical

efficiency into pure technical efficiency change (column (3))

and scale efficiency change (column (4)) shows mixed

results, with some insurance companies obtaining
simultaneous gains in both areas and others obtaining gains

in one but losses in the other. The decline in pure technical

efficiency, which means deterioration in managerial skills,

shows that there was probably no investment in
organizational factors associated with the management of

the insurance companies, such as best-practice initiatives,

an improvement in quality and so on. The scale efficiency

decreases on average in the period as the mean change is

0.985 which is less than one. Technological change (column

(2)) is the consequence of innovation, that is, the adoption

of new technologies by best-practice insurance companies.
We can see that this index is higher than one for only seven

firms while thirteen recorded an index lower than one,

giving an average of 0.926. This may indicate that no

innovation improvement occurred in the period for most

companies, thus little or no investment in new technologies,
procedures and techniques and skills upgrades related to

this.

Determinants of Efficiency

The results of the truncated regression of the efficiency

scores is given in table 7. 2000 bootstrap replications were

MALMQUIST INDEX SUMMARY OF ANNUAL MEANS
Year effch techch pech sech tfpch
1
2 0.918 0.472 0.769 1.193 0.433
3 0.883 1.09 0.867 1.018 0.963
4 0.744 1.651 0.81 0.918 1.229
5 1.352 1.254 1.526 0.886 1.695
6 0.714 0.64 0.762 0.937 0.457
Mean | 0.898 0.926 0911 0.985 0.831
MALMQUIST INDEX SUMMARY OF FIRM MEANS
effch techch pech sech tfpch
1 0.877 0.902 0.877 1 0.791
2 0.852 0.85 0.724 1.178 0.724
3 0.727 1.096 1 0.727 0.797
4 1.046 0.901 0.919 1.139 0.943
5 0.892 1.077 1 0.892 0.961
6 0.797 1.034 0.797 0.999 0.842
7 0.628 0.928 1 0.628 0.582
8 0.906 0.788 1 0.906 0.714
9 0.943 0.959 0.954 0.988 0.904
10 1 1.15 1 1 1.15
11 1.026 0.951 1 1.026 0.976
12 1 1.004 1 1 1.004
13 1.269 0.834 1.025 1.238 1.059
14 0.818 1.095 0.819 0.999 0.896
15 0.987 0.831 0.987 1 0.821
16 0.874 1.008 1.035 0.845 0.881
17 0.887 0.925 0.777 1.142 0.821
18 0.809 0.649 0.838 0.966 0.525
19 0.997 0.829 0.806 1.238 0.827
20 0.807 0.874 0.785 1.028 0.706
Mean | 0.898 0.926 0911 0.985 0.831

done.
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Average efficiency scores over time
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Figure 5. Efficiency over time
Table 7. Bootstrap truncated regression results
. bootstrap,reps (2000} :trunireg Eficienty 512 (Quoted Foos Age
(ruming trunireq on estimabion sample)
Truncated regression
Limit:  Tower = -inf Number of obs = 120
upper = +inf Wald chi2(4) = 64.14
Log 1ikelihood = -21.147891 Prob > chiz = 0.0000
Observed  Bootstrap Normal-hased
Efficiency Coef.  Std. Err. 7 Pz [95% Conf. Interval]
Size 0444461 0190776 2,33 0.020 0070547 .0818375
Quoted .288636  .0888868 3.25 0.001 1144211 4628509
Focus | -.2144975 .0626479  -3.42 0.001  -.3372851 -.0917098
Age | -.0021585 .0013411  -1.61 0.107  -.0047869  .0004699
_cons .0923924  .266586 0.35 0.729  -.4301006  .6148913
/sigma 2886022  .0122195  23.62 0.000 .2646524 3125519

From the above results, the model that relates the dependent
variable and the independent variables can be represented as
follows:

Efficiency = 01924 + 00444 Size + 0.2886 Quoted

— 0.2145 Foeus — 0.0022 Age

The coefficient for size was positive and significant at
5% significance level. This means that the size of the life
insurance firm positively affects efficiency. Large insurers
are more efficient than small life insurance firms. This
finding supports [10] and [15]. Since some life insurers in

Kenya are relatively small in size, consolidation in this
sector can lead to increased efficiency. Firms that are listed
on the stock exchange are expected to be more efficient.
From our results, the coefficient for Quoted is positive and
also significant at 5% level of significance. A quoted firm
on the Nairobi Stock Exchange can benefit from the
enhanced corporate governance and other transparency
requirements by the capital market regulator and also
increased shareholder expectation with regard to its
performance. This then leads to enhanced level of
efficiency of the insurer. The coefficient for Focus is
negative and significant. From our results, insurance firms
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in Kenya that specialize in only life insurance and are thus
not composite insurers are less efficient than composite
insurers. The results obtained in this study are similar to
those obtained by that [22] who did a cross country study of
36 countries and found out that multi-line insurance firms
are more efficient than specialized ones. Age is not
significant at 5% and 10% level of significance indicating
that the age of life insurance firms does not matter to
efficiency. These results are similar to the findings of [10]
in their study of life insurance sector in Thailand.

Controlling for the independent factors that are not
significant, the model reduces to:

Efficiency = 0.0444 KSize

+ 02886 Quoted - 0.2145 Focus

This multi regressive model does not include the constant
and the independent factor age since they are not
significant at 5% level of significance and therefore they
been left out.

5. Conclusions and Policy
Recommendations

This chapter presents the summary of the findings of the
study in relation to set objectives. It also includes
conclusions, recommendations and suggestions for further
research.

Summary of major findings

The study sought to find out the efficiency of life
insurance companies. We observe that mean efficiency
score has declined over the study period from a score of
0.582 in 2004 to 0.499 in 2009. Efficiency level however,
has picked up in 2009 to 0.499 from 0.491 in 2008. The
mann-whitney test has been adopted to test for differences
between the efficiency scores. The results as shown in
appendix A indicate that the mean efficiency across the
years is only significant for 2004 to 2009. The decline in the
efficiency from 0.582 in 2004 to 0.529 in 2009 is significant
at 10% level of significance. The increase in mean
efficiency from 0.491 in 2008 to 0.499 in 2009 is however
not significant at both 5% and 10% significance level. This
means that overall efficiency has been declining in this
sector from 2004 to 20009.

From the analysis, external factor have a positive
influence on the efficiency of life insurance companies
except age. Therefore, it’s evident that the age of an
insurance company does not have any influence on the
efficiency of life insurance companies. Size, focus and
quotation, on the other hand, have a positive influence to
the efficiency of life insurance companies.

Conclusions

This study estimates the level of technical efficiency of
the life insurance sector in Kenya and examines the factors
that determine efficiency using the Data Envelopment

Analysis for the year 2004 to 2009. The study findings
reveal that overall efficiency level of the life insurance
sector in Kenya is 52.9%. This indicates a potential of
47.1% to improve output without the use of more input
resources. The variation of efficiency levels among the
firms is wide with the least efficient firm at 0.231 efficiency
level and the most efficient at 0.723. Only 12 out of the 20
life insurers analysed in this study have an efficiency score
greater than 0.5. The efficiency over time has been
declining for the period of this study. The average level of
efficiency has declined from 0.582 in 2004 to 0.499 in 2009.
The results from the Mann- Whitney test indicate that this
decline is statistically significant. The life insurance sector’s
efficiency has thus deteriorated over the study period. The
regression analysis of the external factors on efficiency
scores using the bootstrapping procedure sheds some light
on the possible drivers of efficiency in the life insurance
sector. The size of the insurer and stock exchange listing
positively and significantly influence the technical
efficiency of life insurance firms. Specialization in life
insurance and not offering composite insurance negatively
affects the insurer efficiency.

Policy Recommendations

The size of the life insurance firm positively affects
efficiency. The government has already initiated reforms
that were supposed to lead to consolidation in the industry.
Kenya’s life insurance sector has many small players with
little financial strength to underwrite large insurance
policies and unable to compete in the continental and global
scene. This increase in capitalization of life insurers from
KES 50 million to KES 150 million has however not led to
consolidation in the industry. To encourage consolidation in
this sector, the government should increase the
re-capitalization further. Stakeholders in industry through
the association of Kenya insurers (AKI) had suggested a
re-capitalization level of KES 500 million, equivalent to
$§6m. The government should thus go by this
recommendation. Similar reforms have succeeded in
Nigeria by increasing recapitalization to $16.2 million.
Kenya’s minimum capital of approximately $2 million
compares unfavourably with Cameroon, Benin, Senegal at
$2.2m, Morocco - $6.3m, Egypt- $10.9m, Angola-$8m,
among others. For the industry to consolidate and obtain the
wherewithal to develop and market low-priced life
insurance products, a higher capitalization base is required.
The Insurance Regulatory Authority (IRA) and the
Association of Kenya Insurers (AKI) should convene a
workshop for the directors, investors and stakeholders in the
life insurance sector where professionals with expertise in
insurance, financing and mergers and acquisitions can
present papers on topics covering issues involved in
consolidation to educate all stakeholders on the need for
high capitalization. This paper finds a positive and
statistically significant impact of stock exchange listing on
insurer efficiency. Various reforms have been done to
encourage firms to list on the stock exchange over the years
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since the establishment of the Capital markets Authority
(CMA) in 1990. The latest of these reforms was the
incentive in the 2006/2007 fiscal year budget speech that
made legal costs and other incidental costs for company
listings income tax deductible and the reduction of the fees
for new listings from 0.3% of the value of issue to 0.15% in
the 2009/2010 fiscal budget speech. However, these
reforms have not led to increased stock exchange listing.
The policy advice here is for the policy makers to reduce
the listing fees further to 0.03%. This level is able to
encourage new listings and compares with most emerging
economies.
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