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ABSTRACT

This paper is about the cost and profit efficiency of Indonesia’s life insurance industry.
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venture insurers. Our empirical analysis, based on a time-invariant translog cost model,
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venture insurers; however, joint venture insurers maximize profit more.
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I. INTRODUCTION

Lifeinsurance plays animportantrolein theinsuranceindustry marketin Indonesia.
Based on data from the Financial Services Authority of Indonesia (Otoritas Jasa
Keuangan, or OJK), in 2019, the life insurance industry generated an investment
value of Rp 478.16 trillion (US$34 billion), or 43% of the total investment in the
overall insurance industry. In addition, life insurance helps reduce the impact of
financial losses for individuals and businesses through risk-pooling.

Nevertheless, despite its significant role in the financial sector and the
economy, studies revealed that the insurance industry in developing countries,
including Indonesia, is characterized by low efficiency (e.g., Diacon et al., 2002;
Eling and Luhnen, 2010; Abidin and Cabanda, 2012; Viverita, Wulandari, and
Cabanda, 2016). Insurance companies in developing countries are technically
and allocatively inefficient' (Eling and Luhnen, 2010). Eling and Luhnen (2010)
reported that Indonesia’s efficiency score is only 0.22, based on data envelopment
analysis and 0.59, based on stochastic frontier analysis (SFA). Indonesia-specific
studies support these findings. Viverita et al. (2016), for instance, found cost
efficiency scores of 0.443, 0.442, and 0.390 in 2006, 2007, and 2008, respectively.
Abidin and Cabanda (2012), who focused on non-life insurance firms in Indonesia
between 2005 and 2007, found cost efficiency scores of 0.587, 0.599, and 0.579 for
2005, 2006 and 2007, respectively. While the efficiency scores are higher in these
studies, they do not imply efficiency compared to the high efficiency scores found
for developed countries (see also Diacon et al., 2002).

In this paper, we focus on Indonesia’s insurance industry. Our study is
motivated by several reasons. First, the market’s life insurance segment constitutes
almost half of Indonesia’s insurance market. Specially, according to the OJK (2019),
the life insurance industry contributes 42% of the total assets of the insurance
industry and 43% of its total investments as of July 2019. It is therefore imperative
to understand the efficiency of the industry. Second, the ownership structure is
unique. Almost half of all insurers are joint ventures. A significant increase in the
establishment of joint ventures was observed in 2015, when three joint ventures
entered the market. Further, the joint venture insurers contributed 75% of the total
assets of all life insurers in Indonesia in 2017.

Third, this ownership structure in the life insurance industry has contributed
to different levels of performance efficiency. For instance, Simu and Yulistyanto
(2013) found significant differences in performance between domestic and joint
life insurance companies, as measured by financial statement variables. For
example, based on profitability ratios, joint venture life insurance companies
were discovered to be more efficient than domestic life insurance companies.
Furthermore, based on the solvency ratio of the capital and the leverage ratio,
domestic insurers were superior to the joint venture companies. However, joint
venture life insurance companies dominated in terms of their liquidity ratio and
risk-based capital.

! Insurers are technically efficient if they have the capability to produce a particular level of output
at minimum cost. Further, insurers are allocatively efficient if they can allocate their resources
efficiently.



Does Ownership Structure Matter? A Cost Efficiency Study of Life Insurance Firms in Indonesia 369

The industry offers both life and non-life insurance services with almost
equal contribution shares. Despite its large potential market, the insurance
industry is prohibited from penetrating foreign insurance companies, except if
these collaborate with local insurers and establish a joint venture. This implies
Indonesia’s localization of ownership in the insurance market, where serving
insurers in Indonesia must be owned by an Indonesian national.

We not only analyze Indonesian insurance companies as a whole but, in
additional analysis, we split them into two groups: domestic owned and joint
ventures. This is an important step, because we believe that the localization of
ownership in the Indonesian insurance industry could reduce the competitive
market’s positive effect on efficiency in the local industry. The argument in the
literature is that an increase in the number of insurers through the penetration of
foreign institutions reduces market concentration, which subsequently enhances
competition in the local market. Mulyaningsih et al. (2015), for instance, showed
that the mode of entry of foreign banks into the local market determines its impact
on competition. Based on these arguments, we hypothesize that the efficiency
and profitability scores between domestic and joint venture insurers should be
different. Subsequently, the novelty of our work lies precisely in the proposal and
testing of this hypothesis.

Using data from Indonesia’s life insurance industry, we show that the overall
efficiency score for all 35 companies is 0.36. These companies have a higher
profitability score, of 0.52. When we split these companies into domestic companies
(19 insurers) and joint ventures (16 insurers), we find that domestic companies are
at least twice as cost efficient compared to joint venture companies, with a score of
0.48 versus 0.21. By comparison, joint venture companies are more profitable, with
a profitability score of 0.56, compared to domestic companies, with a score of 0.49.

Our contributions to the literature are twofold. First, we conduct a time-
varying analysis of the cost and profitability scores. Previous studies in Indonesia,
such as those of Abidin and Cabanda (2012) and Viverita et al. (2016), focused on
cross-sectional data to measure the efficiency score. Therefore, in those studies,
the variation of efficiency was captured across insurers and not over time. The
studies found cost efficiency to be 0.390 in 2008 Viverita et al. (2016) and 0.579 in
2007 (Abidin and Cabanda, 2012). We complement these studies by finding a cost
efficiency score of 0.36.

Our second contribution is to address insurer heterogeneity. In the Indonesian
market, there two types of insurers: domestic owned and joint ventures. They
operate with a different cost and revenue structure, which has implications for
efficiency. We add to these studies in Indonesia and other countries by showing
significant differences in cost efficiencies when we account for the heterogeneity
of insurers. A key outcome of our analysis is the finding that domestic insurers are
twice as cost efficient as joint venture insurers.

The remainder of this paper is organized as follows. Section II discusses the
methodology and data. Section III discusses the analysis and discussion, and
Section IV presents the conclusion and recommendation.
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II. METHODOLOGY AND DATA
A. Frontier Analysis of Efficiency in Insurance Industry
This study employs the SFA approach. Specifically, our measurement of the
efficiency of the insurance industry in Indonesia utilizes an input-oriented
approach, because it concerns cost minimization and profit maximization (Coelli
et al.,, 2005). According to the input-oriented approach, the source of a firm’s
efficiency depends on its capability to minimize costs or to maximize revenues/
profits. Most studies discuss the efficiency of financial institutions concerned with
their capability to minimize costs. Therefore, the measurement of firm efficiency is
determined by the capacity to produce a given amount of output at minimum cost,
using the best mix of inputs, given the prevailing input prices. This assumption is
relevant to the objective of this study, that is, in the Indonesian market, insurers
generate both insurance claims and investments by utilizing a set of inputs.
According to Kumbhakar and Lovell (2000), the basic model of a cost frontier
using panel data is E;, > C(Y;;, wy;, B), where the operational cost (E,) of insurer i at
time t is a function of the output level (Y,), input prices (W,), and the cost frontier
C(Yie, wir, B). Further, cost efficiency (CE) equals the ratio of the minimum cost to
the actual cost,

CE; = C(Kt;‘/lt:ﬁ) )

it

where the efficiency score ranges between zero and one, with a lower value
signaling less efficient insurers:

Equation (1) assumes that the cost frontier of C (Y, wy, B) is deterministic. It
disregards the fact that cost is also determined by a random shock beyond the
control of firms. Thus, the proper equation to measure efficiency based on the
parametric approach of SFA consists of a deterministic € (Yie, Wit 5§and a random
shock exp{V, }, as follows:

C(Yie, wir, B). exp{v;. }

CEw = C(Yie,wir, B) @)

Generally, studies discussing firm efficiency focus on either technical efficiency
or allocative efficiency. Technical efficiency refers to a firm’s ability to locate its
production function at the production frontier (isoquant). This implies that firms
are capable of producing a certain output with the lowest input. The production
functions of less efficient firms are technically below the production frontier
(Kumbhakar et al., 2015). Moreover, studies on firm efficiency are concerned about
firms’ capability to select a set of inputs that generate the lowest costs. Rai (1996),
Cummins and Weiss (1998), Coelli et al. (2005), and Eling and Luhnen (2010) show
how firms select the best combination of inputs at the same output frontier level.
This leads to a measurement of allocative efficiency that reveals the lowest-cost
combination to produce a certain level of output.

According to Kumbhakar et al. (2015), firms are allocatively efficient if their
production is at the level where the ratio of input prices equals the slope of the
isoquant (the marginal rate of technical substitution), as follows:
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dx; _f1 W

= T=t )

dxq 172 N wy

where the marginal rates of technical substitution of inputs 1 (x,) and 2 (x,),
d
written as (d_ii)(xi), equals the ratio of input price 1 (w,) to input price 2 (w,),
written as.

Meanwhile, considering their to maximize profits, firms are required to both
minimize costs and maximize revenues (Maudos et al., 1999). Therefore, the
measurement of efficiency by focusing only on cost minimization is not sufficient.
Moreover, some studies, such as Berger and Mester (1997), Lozano (1997), and
Rogres (1998), concluded that profit inefficiency is always greater than cost
efficiency. Maudos et al. (1999) argued that profit inefficiency was due to the
selection of an incorrect output composition or the creation of an invalid pricing
policy.

According to Berger and Mester (1997), there are two approaches to measuring
profit efficiency, using either standard profit efficiency or alternative profit
efficiency. Using the standard approach, we measure profit efficiency by comparing
the firm’s ability to generate maximum profits for particular outputs and inputs
to a benchmark firm with industry best practices. This approach assumes that the
markets for both input and output are perfectly competitive (Maudos et al., 1999),
with profit function

=TI (w, p, v, u) )
or, in logarithmic terms,

In(IT+6)=f(w, p)+Inv-Inu 5)

to produce positive logarithmic values of profits, we must add a constant value
of 0 to this equation. In addition, p is the price of output and = refers to the profit
level, which is determined by the profit frontier of the output vector of input and
output prices. Since the function is stochastic, profits are also determined by a
random shock (v) and the level of profit inefficiency (u).

The assumption of perfectly competitive markets of input and output is not
relevant in the case of Indonesian insurance firms. This is because Rokhim (2017)
found that a few large insurers dominate the market, while a large number of
much smaller insurers compete for the remaining market share. This finding is
consistent with the data, which suggest that around 50% of the recorded output for
claims and investments belongs to the four largest companies in the life insurance
industry.

This study therefore relies on the alternative profit efficiency approach, because
it assumes that the input and output markets are not competitive. According to
Berger and Mester (1997), the profit efficiency model is suitable for measuring
efficiency in a non-perfectly competitive market where insurers have the power
to determine prices, implying some degree of market power. The data show that
close to 50% of the recorded output from claims and investments belongs to the
four largest companies in the Indonesian life insurance industry.
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In addition, the alternative approach incorporates variation in service quality
across insurers and the unavailability of information on output prices. The
alternative model employs an output vector as the determinant of profit, instead
of output price information. Thus, according to the alternative profit function,
insurers treat the quantity of output (y) and the price of inputs (w) as a given.
Therefore, insurers maximize profits by adjusting the price of the output (p) and
the quantity of inputs (Maudos et al., 1999). The profit function is expressed as

e = wa(y, w,v,u) (6)

Finally, profit efficiency is calculated as the ratio between an insurer’s actual
profit and the maximum profit that can be generated by the most efficient insurer.
Higher profit efficiency indicates greater efficiency and the most efficient insurer
has a profit efficiency score of one (Maudos et al., 1999):

T [exp(m(w,p))exp (W)exp(—lnw)| — 6
Em = = (7)
Tmax [exp(m(w,p))exp(inv)] — 6

The cost and profit efficiency measurement captures both technical and
allocative efficiency, using a primal system approach (Kumbhakar et al. 2015).
The primal approach utilizes the production function in the beginning and
then uses the system that consists of the production function and the first-order
conditions of cost minimization. The Cobb-Douglas or transcendental logarithm
(translog) production function is then utilized and further combined with the
cost minimization function. For a detailed discussion of the primal system of cost
minimization and profit maximization, see Kumbhakar et al. (2015).

B. Cost and Profit Efficiency Measurements of the Parametric Approach: SFA

As discussed in the previous sections, measurement of the efficiency of both cost
and profit requires the introduction of a stochastic approach, which will enable the
functional model to capture random shocks and inefficiency under its error term.
We use the parametric approach of SFA developed by Aigner et al. (1977). The
SFA treats random shock as (i) a symmetric component of the random effect of the
frontier between observations that captures the effect of uncontrollable exogenous
variables and as (ii) a one-sided component of deviation capturing inefficiency
(Coelli et al. 2003). SFA is also preferable because the estimated distance function
accommodates multiple outputs.

The translog model is employed to estimate the cost and profit efficiency
scores (Kumbhakar and Lovell, 2000). The translog of the profit function is similar
to that of the cost function, with one adjustment required, and employs profits as
the dependent variable:
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where, for insurer i at time ¢, In (7c,) is the natural logarithm of total operating
costsIn (v,), is the natural logarithm of the total score for claims and claim reserves,
In (rr,) is the natural logarithm of earnings profit after tax, In (v,,) is the natural
logarithm of total investments, In (w,,) is the natural logarithm of the price of labor
input and business services, (w,,) is the price of debt capital, and (w,,) is the price
of equity capital. Lastly, 1, is a controllable error factor (inefficiency), and v, is a
random uncontrollable error factor.

To ensure first-order linear homogeneity in input prices, this study randomly
chooses one input price (in this case, w,), and the cost (or profit) is then divided by
w, Further, all other input prices are also divided by this input price (w,) to ensure
linear homogeneity (Kumbhakar et al. 2015). The econometric model assumes
that v, is normally distributed with a mean of zero and variance 0°N(0,0% 07"
Additionally, the distribution of 1, is half-normal, with a mean of zero and variance
Prediction of the cost or profit efficiency score employs the value of y, obtained
from equation (7). The following function predicts the cost efficiency score based
on Battese and Coelli’s (1988) model:

Elexp (=Up)leie] = exp (~Usie +3 )% (10)
O

To determine a set of inputs and outputs for the life insurance industry,
this study considers three approaches to understanding the insurance business:
(a) the asset or intermediation approach, (b) the user cost approach, and (c) the
value-added approach, as suggested by Berger and Humphrey (1992). The asset
or intermediation approach perceives the insurance company as an intermediary
that transforms financial assets from surplus units into deficits. Brocket et al.
(1998) explained that, as a financial intermediary, insurers manage financial assets
by borrowing funds from policyholders to further invest in the capital market and
to pay claims, taxes, and other costs. The user cost approach classifies the inputs
and outputs of the insurance industry based on their net contribution to company
revenues (Hancock, 1985).
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Regarding the output, the financial returns on assets must be greater than the
opportunity cost of funds, or it will be classified as input. Although this method
is appropriate, it is very challenging to collect suitable data (Cummins and Weiss,
1998).

Cummins and Weiss (1998) argued that the production or value-added
approach is the most appropriate for examining the outputs and inputs of the
insurance industry. According to value-added approach, all assets and liabilities
have some output characteristics. Therefore, a mutually exclusive classification for
inputs and outputs is not recommended. The classification should be based on the
significance of the value added based on the allocation of operating costs.

In the value-added approach, insurers have three primary service products
that create value added to the output: risk pooling or risk bearing, financial
services relating to insured losses, and intermediation (Eling and Luhnen, 2010).
Considering the three primary roles of insurance, the first output is claims and
claim reserves, representing the role of insurance as pooling risk and providing
financial service related to insured losses. The second output is investment,
representing the role of insurance as financial intermediation (Cummins and
Weiss, 1998; Eling and Luhnen, 2010; Hu et al., 2009).

Regarding the composition of inputs, insurers employ three inputs: labor,
business services, and capital (Cummins and Weiss, 1998). The measurement of
efficiency requires information on labor costs and expenses related to business
services and capital. The collection of labor cost information is challenging. The
insurance industry employs two types of workers, insurance agents and home
office workers, and they have different wage levels. Further, insurance companies
donot publish data on total labor costs. To capture labor cost information, therefore,
this study combines expenditures for labor and business services into operating
expenses. It is argued that operating costs in the insurance industry are largely
allocated to pay for wages and business services (Cummins and Weiss, 1998; Fenn
et al., 2008; Eling and Luhnen, 2010). Following Eling and Luhnen (2010), this
study relies on Indonesia Labour Force Survey data on average monthly wages in
the service sector, collected by the Indonesian Bureau of Statistics.

The third input is capital, which consists of equity capital and debt capital
(Cummins and Weiss, 1998). Equity capital is measured by the company’s total
equity and profits. Further, debt capital is represented by total liability (Eling
and Luhnen, 2010). The price of capital is measured by the rate of a one-year
Indonesian government bond, representing the price of debt capital. In addition,
the price of capital is represented by the rate of return of the stock market, to
capture information on the price of equity capital. Detailed information on the
measures of costs, profit, input prices, and output is available in Table 1.
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Table 1.
The Operational Definition of Variable in the Empirical Model
This table explains the definition of variables to be used in the empirical model. The variables category and name

appear in column 1, its symbol is represented by column 2, column 3 has its definition, and the final column notes
the data source.

Variable Symbols Proxy Source
Category
Panel A: Dependent Variable

Operational costs include labour costs,

Total .
. the cost of insurance agents, product

operational TC . Y Income statement

marketing costs, cost of training and
cost L .

administrative costs
Total profit Pr Profit after tax Income statement
Panel B: Output

Cla'lm and Y Total claim and total claim reserve Income statement and
claim reserve ! balance sheet
Total investment Y, Total investment Balance sheet

Panel C: Input Price
Price of labour and W Average monthly wages in services (Indonesian Labour
business service ! sector Survey, 2015)
Price of debt w The rates of one-year treasury billof ~ (Republik Indonesia,
capital 2 Indonesian Government Bond 2016)
Price of equi The rate of return of Indonesia stock
capital quity w, market calculated by rolling using data  (Yahoo Finance, n.d.)

of five years

C. Testing Time-Varying and Time-Invariant Approaches

Another basic assumption under the efficiency measurement of the SFA is that
efficiency scores are time varying, that is, the scores are allowed to change over
time. This study tests whether the parameter of the efficiency score is time
varying or time invariant across observations between 2010 and 2014. According
to Kumbhakar et al. (2015), the time-varying model permits the parameter of the
efficiency score to increase or decrease during the observation period. Battese
and Coelli’s (1992) time-varying model is a basic model used in measuring the
efficiency score. The parameter of the model equation is

G(t) =exp{(t —T)} (11)

where y is the parameter used in the estimation, and the Battese-Coelli model
only uses one parameter to estimate inefficiency. Inefficiency (u,) decreases if y >0,
remains constant if y = 0, and increases if y < 0 (Kumbhakar and Lovell, 2000). If
the parameter y is positive, the company’s efficiency level will tend to increase
with time, and vice versa.

The log-likelihood ratio testis the best to use, whether the model is time invariant
or time varying (Kumbhakar et al., 2015).
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We test the null and alternative hypotheses. The null hypothesis states that
the time-invariant random effect model is better than the time-varying model of
Battese and Coelli (1992). We also test the alternative hypothesis, that the time-
varying decay model of Battese and Coelli (1992) is better than the time-invariant
random effect model. A hypothesis test of the two alternative models reveals
that the null hypothesis is accepted as the 1% confidence interval is lower than
the critical value (Kodde and Palm, 1986).> The results of the test imply that the
time-invariant random effect® model is preferred to estimate both cost and profit
efficiency in the life insurance industry in Indonesia between 2010 and 2014.

D. Data

The data set employed to answer the proposed research question covers 35 life
insurance companies, 19 of which are domestic companies and 16 joint venture
companies. The financial reports of the life insurance companies were collected
from the insurance statistics published by OJK (2010, 2011, 2012, 2013, 2014). This
study focuses on two types of life insurance companies, according to ownership
structure. The first type consists of domestic insurance companies that are fully
locally owned, and the second type consists of joint venture insurance companies
jointly owned by local and overseas investors. This classification of domestic
versus joint ownership is used in the empirical analysis.

In addition, this study relies on secondary data on the rate of return from
the stock market (which we proxy using a five-year rolling average of yearly
rates of return of the Jakarta Composite Index), the Treasury bill rate (which we
proxy using the one-year Indonesian government bond rate), and monthly wages
corresponding to the service sector in Indonesia. These data were obtained from
the Indonesian Fiscal Budget Document of 2016 and the Yahoo Finance website.

III. ANALYSIS AND DISCUSSION

This section analyzes the efficiency level of life insurance companies in Indonesia.
We compare the cost efficiency of domestic and joint venture insurers. As discussed
in the previous section, the measurement of efficiency for insurers depends on
information on the firms’ cost structure, profits, input prices, and output mix.
General information on the cost structure, profits, input prices, and output mix is
presented in Table 2. In terms of input prices, the average rates of debt capital and
equity capital are 4.96% and 42.40%, respectively. Further, employing data on the
average wages of workers in the service industry in Indonesia, we find the price of
labor to be Rp 2.41 million per month.

2 The value of the statistic of the log-likelihood ratio test of the cost frontier model is 0.76, which is
lower than the critical value of 5.41 of Kodde and Palm (1986), with an alpha of 1%. The value of the
statistic of the log-likelihood ratio test of the profit frontier model is 1.36, which is lower than the
critical value of 5.41 of Kodde and Palm(1986), with an alpha of 1%.

3 Based on the Hausman test, the random effect model is more suitable than the fixed effect model.



Does Ownership Structure Matter? A Cost Efficiency Study of Life Insurance Firms in Indonesia 377

Table 2.
Summary Statistics
This table presents descriptive statistics of selected key variables. The variables are listed in column 1. All variables

are measured in local currency (IDR) in billions except for price of debt capital and price of equity capital which are
represented in percentages. The mean, standard deviation (SD), minimum, and maximum values are reported.

Variable Unit Mean SD Minimum Maximum
Panel A: Dependent Variable
Total operational cost IDR (billion) 538 1,000 2.66 7,280
Profits IDR(billion) 404 608 9.52 3,950
Panel B: Output
Claim and addition to IDR(billion) 2,130 3,080 1.14 21,600
reserve
Total investment IDR(billion) 5,310 9,290 287 49,500
Panel C: Input Price
Price of labour and business  IDR(million) 2.41 0.29 2.06 2.79
service
Price of debt capital % 4.96 1.13 3.20 6.50
Price of equity capital % 424 13.11 18.75 52.88

Regarding the output mix, between two types of output, claims and investment,
the insurance industry in Indonesia prefers its role as a financial intermediary than
its role in pooling risk and providing financial services. On average, the volume
of investment was more than double the value of claims and additions to reserves.
Between 2010 and 2014, insurers generated Rp 5.3 trillion in investment and
only Rp 2.1 trillion in claims. These data trends are also consistent with those of
domestic and joint venture insurers (see Table 3). Table 3 shows that, on average,
joint venture insurers are larger than domestic insurers.

Table 3.
Claims and Total Investments of Life Insurance Industry in Indonesia

This table reports claims and claims reserve (column 2) and total investments (column 3) for domestic and joint
venture insurers. The amounts are in local IDR (billions). The data are for the period 2010 to 2014 with the last row
providing yearly averages.

Claims and Claims Reserve Total Investments
(billion IDR) (billion IDR)
Years Domestic Joint-venture Domestic Joint-venture
2010 1,570 2,120 2,450 5,900
2011 1,710 1,960 2,740 7,030
2012 1,870 2,640 3,030 7,350
2013 1,960 2,150 3,570 8,810
2014 1,930 3,690 4,540 9,560
Average 1,810 2,510 3,270 7,730

In terms of cost structure, joint venture insurers experience higher operational
costs compared to domestic insurers and the results are indicated in Table 4. The
operational costs of domestic insurance were Rp 242 billion, on average, between
2010 and 2014. The cost structure of joint venture insurers was almost four times
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larger than that of their domestic counterparts, at Rp 890 billion. With respect to
profits, joint venture insurers record higher profits, over five times that of domestic
insurers. Domestic insurers generated Rp 131 billion in profits, on average,
between 2010 and 2014, whereas joint ventures recorded over Rp 600 billion in
profits during the same period.

Table 4.
Operational Costs and Profits of Domestic and Joint Venture Insurances
This table reports total operational costs and profits for domestic and joint venture insurers. Figures are provided

for the period 2010 to 2014 with the last row report the annual average values. All values are in local currency (IDR)
billions.

Claims and Claims Reserve Total Investments
(billion IDR) (billion IDR)
Years Domestic Joint-venture Domestic Joint-venture
2010 191 626 64.8 402
2011 216 727 80.5 418
2012 250 897 92.1 622
2013 263 1,020 263 657
2014 288 1,180 170 908
Average 242 890 131 603

By utilizing inputs to produce the mix of outputs, we find that the basic
data on costs, profits, and the output mix provide a general picture of insurers’
production function. The outputs of joint venture insurers were twice as large as
that of their domestic counterparts; however, their cost structure was four times
as large. This result could indicate that joint ventures are less cost efficient than
domestic insurers. It is also interesting that the profits of joint ventures are close to
five times those of domestic insurers, signaling higher profit efficiency.

Domestic insurers are more cost efficient because they can locate their
production function closer to frontiers. Technically, domestic firms are more
efficient, since they use lower amounts of inputs. Additionally, domestic firms
allocate input more efficiently, considering the input prices. However, in terms
of profit efficiency, joint venture insurers are more efficient, because they are
able to better select the output composition and apply more valid pricing policies
compared to domestic insurers.

We next discuss the results from the translog model, which is estimated using
the time-invariant random effects approach. The technique requires maximum
likelihood estimation. Moreover, the SFA method is employed to estimate the cost
and profit frontiers of the insurance industry in Indonesia. This study adopts
two sequential steps in understanding the efficiency of the Indonesian insurance
industry. First, the cost and profit frontiers were estimated using the entire
population of insurers between 2010 and 2014. Second, we estimated the cost and
profit frontiers across joint ventures and domestic insurers in order to compare the
efficiency of the performance of the two types of insurance companies in Indonesia.
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The results are reported in Table 5. The cost frontier estimation using the
translog model shows the minimum attainable cost for each level of output. The
outputs of both claims and investment affect insurers’ cost structure in a statistically
significant manner. Regarding the profit frontier estimation, the results suggest
that the price of debt capital is statistically significant in influencing the profits of
the life insurance industry in Indonesia.

Table 5.
Estimation of Cost Frontier using Translog Model

This table provides estimates from the Translog model. These are estimates of cost frontier. The cost frontier estimates
are in column 2 while those from the profit frontier are in column 3. Finally, * (**) *** denote statistical significance at
the 1% (5%) 10%

Cost Frontier Profit Frontier

Variable Coefficient p-value Coefficient p-value
LnY, 10.38* 0.00 0.56 0.95
Lny, -5.71% 0.00 -1.32 0.88
Lnw, -9.42 0.31 77.09%** 0.09
LnY)Y, 0.15* 0.00 -0.03 0.90
LYY, 0.22%* 0.01 0.38 0.20
LYY, -0.19* 0.00 -0.15 052
Lnw,w, -0.27 0.65 3.85%** 0.09
Lnw,w, 0.24 0.28 -0.73 0.48
Lnw,w, -0.08 0.68 0.65 0.49
Lnw,w, 0.25* 0.00 -0.22 0.63
Lnw,Y, 0.27* 0.00 -0.03 091
Lnw,Y, -0.13 0.16 0.24 0.61
Lnw,Y, -0.18* 0.00 0.02 0.94
_cons -142.15%* 0.08 686.86™** 0.10
Wald chi2 (13) 325 109.47

Log likelihood -93.62 -206.02

0.77 0.57

R-squared

Table 6 displays the efficiency scores. The mean cost efficiency score of 175
life insurance companies in Indonesia is 0.36.* The least efficient insurer is a
joint venture with an efficiency score of 0.21. The most efficient in terms of cost
allocation are domestic insurers. Overall, from this analysis, we conclude that
domestic insurers are more cost efficient than joint venture insurers. In summary,
on average, the efficiency score of domestic insurers is 0.27 points higher than that
of joint venture insurers. This finding implies that domestic insurers are twice as
efficient compared to joint venture insurers.

*  Individual company-level efficiency scores are available from the authors upon request
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Table 6.
Cost and Profit Efficiency Scores in Life Insurance industry

This table presents the cost and profit efficiency scores. These scores are reported for all insurers and for both domestic
and joint venture insurers. The mean of the scores, its standard deviation (SD), the scores minimum and maximum
values are also reported. The final row reports the number of observations. Finally, * denotes that the observations for
profit frontier estimation is less than cost frontier as the technique requires the positive (profit) value.

Cost Efficiency Score Profit Efficiency Score
Description All Domestic Joint- All Domestic Joint-
venture venture

Mean 0.3563 0.4793 0.2102 0.5169 0.4877 0.5583
SD 0.2556 0.2728 0.1429 0.1812 0.1832 0.1752
Minimum 0.0329 0.0972 0.0329 0.1191 0.1191 0.2844
Maximum 0.9201 0.9201 0.5993 0.7833 0.7667 0.7833
Observations 175 95 80 128* 81 47

We now turn to profit efficiency results, which are reported in the last column
of Table 6. In the comparison between profit efficiency scores and cost efficiency
scores, it is obvious that insurers are better able to maximize profits than they are
able to minimize costs. The average profit efficiency score for all the insurers is
about 0.52, suggesting that insurers are capable of maximizing around 52% of their
profits. The results suggest that joint venture insurers are better able to maximize
profits compared to domestic insurers.

To provide some context for our results, we compare them with the findings of
Eling and Luhnen (2010). We choose their study because it contains comprehensive
comparative measures of the cost efficiency scores of the life insurance industry for
both developed and developing countries, using the SFA. The authors concluded
that the insurance industry in Denmark, Finland, France, Germany, Italy,
Luxembourg, Norway, Portugal, Sweden, and Switzerland is cost efficient, with
scores in excess of 0.70. For Indonesia, they found an SFA cost efficiency score of
0.59 for non-life insurance industries.

IV. CONCLUSION AND RECOMMENDATION
This study examines the cost and profit efficiencies of insurance companies in
Indonesia. There is debate about the efficiency levels of insurers, with the literature
suggesting that insurers in developed countries are relatively more cost efficient
than those in developing countries. An unresolved issue in this literature is how cost
and, indeed, profit efficient domestic insurers are vis-a-vis joint venture insurers.
This is an issue of insurer heterogeneity. Typically, the literature, including studies
on Indonesia, by considering all insurance companies in aggregate, has assumed
that the cost and revenue structures of domestically owned and joint ventures are
homogeneous. This is not the case. Basic data on ownership reveals that cost and
revenue structures vary by ownership. Our hypothesis, therefore, is that the cost
and profit efficiencies of domestic and joint venture companies will differ.

Using a data set consisting of 19 domestically owned and 16 joint venture life
insurance companies in Indonesia, we show, based on the SFA method, that, while
the overall cost efficiency score for all 35 firms taken together is 0.36, domestic
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insurers are twice as cost efficient (0.48) compared to joint venture companies
(0.21). On the other hand, we find that joint venture companies are more profit
efficient (0.56) compared to domestic companies (0.49).
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I. INTRODUCTIORHE)

insurance plays animportant role in the insurance industry market in Indonesia.
Based on data from the Financial Services Authority of Indonesia (Otoritas [asa
Keuangan, or OJK), in 2019, the life insurance industry generated an investment
value of Rp 478.16 trillion (US$34 billion), or 43% of the total investment in the
overall insurance industry. In addition, life insurance helps reduce the impact of
financial losses for individuals and businesses through risk-pooling.

Nevertheless, despite {8 significant role in the financial sector and the
economy, studies revealed that the insurancdfdustry in developing countries,
including Indonesia, is characterized by low efficiencyfld., Diacon et al., 2002;
Eling and Luhnen, 2010; Abidin and Cabanda, 2012; Viverita, Wulandari, and
Cabanda, 2016). Insurance §hpanies in developing countries are technically
and allocatively inefficient' (Eling and Luhnen, 2010). Eling and Luhnen (2010)
reported that Indonesia’s efficiency score is only 0.22, based on data envelopment
analysis and 0.59, based on stochastic frontier analysis (SFA). Indonesia-specific
studies support these findings. Viverita et al. (2016), for instance, found cost
efficiency scores of 0.443, 0.442, and 0.390 i§lZ806, 2007, and 2008, respectively.
Abidin and Cabanda (2012), who focused on non-life insurance firms in Indonesia
between 2005 and 2007, found cost efficiency scores of 0.587, 0.599, and 0.579 for
2005, 2006 and 2007, respectively. While the efficiency scores are higher in these
studies, they do not imply efficiency comfg&hed to the high efficiency scores found
for developed countries (see also Diacon et al., 2002).

In this paper, we focus on Indonesia’s insurance industry. Our study is
motivated by several reasons. First, the market’s life insurance segment constitutes
almost half of Indonesia’s insurance market. Specially, according to the OJK (2019),
the life insurance industry contributes 42% of the totaffbsets of the insurance
industry and 43% of its total investments as of July 2019. It is therefore imperative
to understand the efficiency of the industry. Second, the ownership structure is
unique. Almost half of all insurers are joint ventures. A significant increase in the
establishment of joint ventures was observed in 2015, when three joint ventures
entered the market. Further, the joint venture insurers contributed 75% of the total
assets of all life insurers in Indonesi 23 2017.

Third, this ownership structure in the life insurance industry has contributed
to different 1EE} of performance efficiency. For instance, Simu and Yulistyanto
(2013) found significant differences in performance between domestic and joint
life insurance companies, as measured by financial itement variables. For
example, based on profitability ratios, joint venture life insurance companies
were discovered to be more efficient than domestic life insurance companies.
Furthermore, based on the solvency ratio of the capital and the leverage b,
domestic insurers were superior to the joint venture companies. However, joint
venture life insurance companies dominated in terms of their liquidity ratio and
risk-based capital.

' Insurers are technically efficient if they have the capability to produce a particular level of output

at minimum cost. Further, insurers are allocatively efficient if they can allocate their resources
efficiently.
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The industry offers both life and non-life insurance services with almost
equal contribution shares. Despite its large potential market, the insurance
industry is prohibited from penetrating foreign insurance companies, except if
these collaborate with local insurers and establish a joint venture. This implies
Indonesia’s localization of ownership in the insurance market, where serving
insurers in Indonesia must be owned by an Indonesian national.

We not only analyze Indonesian insurance companies as a whole but, in
additional analysis, we split them into two groups: domestic owned and joint
ventures. This is an important step, because we believe that the localization of
ownershiﬂl the Indonesian insurance industry could reduce the competitive
market’s positivf8&¥fect on efficiency in the local industry. The argument in the
literature is that an increase in the number of insurers through the penetration of
foreign institutiond[uces market concentration, which subsequently enhances
competition in t§EJocal market. Mulyaningsih et al. (2015), for instance, showed
that the mode of entry of foreign banks into the local market determines its impact
on competition. Based on these arguments, we hypothesize that the efficiency
and profitability scores between domestic and joint venture insurers should be
different. Subsequently, the novelty of our work lies precisely in the proposal and
test@i@ of this hypothesis.

Using data from Indonesia‘s life insurance industry, we show that the overall
efficiency score for all 35 companies is (.36. These companies have a higher
profitability score, of 0.52. When we split these companies into domestic companies
(19 insurers) and joint ventures (16 insurers), we find that domestic companies are
at least twice as cost efficient compared to joint venture companies, with a score of
0.48 versus 0.21. By comparison, joint venture companies are more profitable, with
a profitability score of 0.56, compared to domestic companies, with a score of 0.49.

Our contributions to the literature are twofold. First, we conduct a time-
varying analysis of the cost and profitability scores. Previous studies in Indonesia,
such as those of Abidin and Cabanda (2012) and Viverita et al. (2016), focused on
cross-sectional data to measure the efficiency score. Therefore, in those studies,
the variation of efficiency was captured across insurers and not over time. The
studies found cost efficiency to be 0.390 in 2008 Viverita et al. (2016) and 0.579 in
2007 (Abidin and Cabanda, 2012). We complement these studies by finding a cost
efficiency score of 0.36.

Our second contribution is to address insurer heterogeneity. In the Indonesian
market, there two types of insurers: domestic owned and joint ventures. They
operate with a different cost and revenue structure, which has implications for
efficiency. We add to these studies in Indonesia and other countries by showing
significant differences in cost efficiencies when we accdiint for the heterogeneity
of insurers. A key outcome of our analysis is the finding that domestic insurers are
twice asﬁ: efficient as joint venture insurers.

The ainder of this paper is organized as follows. Section Il discusses the
methodology and data. Section III discusses the analysis and discussion, and
Section IV presents the conclusion and recommendation.
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II. METHODOLOGY AND DATA
A. Frontier Analysis of Efficiency in Insurance Industry
This study employs the SFA approach. Specifically, our measurement of the
efficiency of the insurance industry in Indonesia utilizes an input-orf&hed
approach, because it concerns cost minimization and profit maximization (Coelli
et al, 2005). According to the input-oriented approach, the source of a firm's
efficienm:lepends on its capability to minimize costs or to maximize revenues/
profits. Most studies discuss the efficiency of financial institutions concerned with
their capability to minimizd#sts. Therefore, the measurement of firm efficiency is
determined by the capacity to produce a given amount of output at minimum cost,
using the best mix of inputs, given the prevailing input prices. This assumption is
relevant to the objective of this study, that is, in the Indonesian market, insurers
generate both insurance claims and investments by utilizi{§h set of inputs.
According to Kumbhakar and Lovell (2000), the basic model of a cost fronEB
using panel data is E;; = C(Y;,, wy, ), Where the operational cost (£, ) of insurer i at
time f is a function of the output level (Y,), input pri(lf\f’“), and the cost frontier
C (Y, wir, B). Further, cost efficiency (CE) equals the ratio of the minimum cost to
the actual cost,

CE,, = C(V;t;'f;t-ﬁ) 1)
it
103

where the efficiency score ranges between zero and one, with a lower value
signaling less efficient insurers:

Equation (1) assumes that the cost frontier of C (¥, wi;, f) is deterministic. It
disregards the fact that cost is also determined by a random shock beyond the
control of firms. Thus, the proper equation to measure efficiency based on the
parametric approach of SFA consists of a deterministic € (Yie» Wi, .33’ and a random

shock exp{V, }, as follows:

C (Yie, wig, B)- exp{vy}

CE;y =
o C(Yih WEE:B}

)

Generally, studies discussing firm efficiency focus on either technical efficiency
or allocative efficiency. Technical efficiency refers to a firm’s ability to locate its
production function at the production frontier (isoquant). This implies that firms
are capable of producing a certain output with the lowest input. The production
functions of less efficient firms are technically below the production frontier
(Kumbhakar et al., 2015). Moreover, studies on firm efficiency are concerned about
[fins’ capability to select a set of inputs that generate the lowest costs. Rai (1996),
Cummins and Weiss (1998), Coelli et al. (2005), and Eling and Luhnen (2010) show
how firms select the best combination of inputs at the same output frontier level.
This leads tofffmeasurement of allocative efficiency that reveals the lowest-cost
combination to produce a certain level of output.

According to Kumbhakar et [§2)(2015), firms are allocatively efficient if their
productid at the level where the ratio of input prices equals the slope of the
isoquant (the marginal rate of technical substitution), as follows:
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dx, f: w

where the marginal rates of technical substitution of inputs 1 (x ) and 2 (x,),
d
written as (d—:){xi), equals the ratio of input price 1 (w,) to input price 2 (w,),

written as.

Meanwhile, considering their to maximize profits, firms are required to both
minimize costs and maximize revenues (Maudos et al., 1999). Therefore, the
measurement of efficiency by foculllz only on cost minimization is not sufficient.
Moreover, some studies, such as Berger and Mester (1997), Lozano (1997), and
Rogres (1998), concluded that profit inefficiency is always greater than cost
efficiency. Maudos et al. (1999) argued that profit inefficiency was due to the
selection of an incorrect output composition or the creation of an invalid pricing
policy.

According to Berger and Mester (1997), there are two approaches to measuring
profit efficiency, using either standard profit efficiency or alternative profit
efficiency. Using the standard approach, we measure profit efficiency by comparing
the firm’s ability to generate maximum profits for paf@@ilar outputs and inputs
to a benchmark firm with industry best practices. This approach assumes that the
markets for both input and output are perfectly competitive (Maudos et al., 1999),

witlﬁ)roﬁt function
=11 (w,p, v, u) @
or, in logarithmic terms,

In(IT+0)=f (w, p) +Inv-Inu (5)

to produce positive logarithmic values of profits, we must add a constant value
of 0 to this equ@bn. In addition, p is the price of output and = refers to the profit
level, which is determined by the profit frontier of the output vector of input and
output prices. Since the function is stochastic, profits are also determined by a
random shock (v) and the level of profit inefficiency (u).

The assumption of perfectly competitive markets of input and output is not
relevant in the case of Indonesian insurance firms. This is because Rokhim (2017)
found that a few large insurers dominate the mafl, while a large number of
much smaller insurers compete for the remaining market share. This finding is
consistent with the data, which suggest that around 50% of the8orded output for
claims and investments belongs to the four largest companies in the life insurance
industry.

This study therefore relies on the alternative profit efficiency appr#h, because
it assumes that the input and output markets are not competitive. According to
Berger anffMester (1997), the profit efficiency model is suitable for measuring
efficiency in a non-perfectly competitive market where insurers have the power
to determine prices, implying some degree of market power. The data show that
E3se to 50% of the recorded output from claims and investments belongs to the
four largest companies in the Indonesian life insurance industry.
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In addition, the alternative approach incorporates variation in service quality
across insurers and the unavailability of information on output prices. The
alternative model employs an output vector as the determinant of profit, instead
of output price irf¥rmation. Thus, according to the alternative profit function,
insurers treat the a of output (y) and the price of inputs (w) as a given.
Therefore, insurers m ize profits by adjusting the price of the output (p) and
the quantity of inputs (Maudos et al., 1999). The profit function is expressed as

g = :'Taa: w,v,u) (6)

Finally, profit efficiency is calculated as the ratio between an insurer’s actual
profit and the maximum profit that can be generated by the most efficient insurer.
Higher profit efficiency indicates greater efficiency and the most efficient insurer
has a profit efficiency score of one (Maudos et al., 1999):

T [exp(m(w, p))exp(v)exp(—Inu)] — @

1 e = op(nw,p))exp ()] - 6

)

The cost and profit efficiency measurement captures both technical and
allocative efficiency, using a primal system approach (Kumbhakar et al. 2015).
The primal approach utighls the production function in the beginning and
then uses the system that consists of the production function and the first-order
conditions of cost minimization. The Cobb-Douglas or transcendental logarithm
(translog) production functild is then utilized and further combined with the
cost minimization function. For a detailed discussion o primal system of cost
minimization and profit maximization, see Kumbhakar et al. (2015).

B. Cost and Profit E fficiency Measurements of the Parametric Approach: SFA

As discussed in the previous sections, measurement of the efficiency of both cost
and profit requires the introduction of a stochastic approach, which will enable the
functional el to capture random shocks and inefficiency under its error term.
We use the parametric approffd of SFA developed by Aigner et al. (1977). The
SFA treats random shock as (i) a symmetric component of the random effect of the
frontier between observations that captures the effect of uncontrollable exogenous
variables and as (ii) a one-sided component of deviation capturing inefficiency
(Coelli et al. 2003). SFA is also preferable because the estimated distance function
accommodates multiple outputs.

The translog model is employed to estimate the cost and profit efficiency
scores (Kumbhakar and Lovell, 2000). The translog of the profit function is similar
to that of the cost function, with one adjustment required, and employs profits as
the dependent variable:
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h i i
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where, for insurer i at time £, In (1c,) is the natural logarithm of total operating
costs In (v,), is the natural logarithm of the total score for claims and I reserves,
In (pr;) is the natural logarithm of earnings profit after tax, In (v, ) is the natural
logarithm of total investments, In (w, ) iéﬁ natural logarithm of the price of labor
input and business services, (w,,) is the price of debt capital, and (w,, ) is the price
of equity capital. Lastly, u, is a controllable error factor (inefficiency), and v, is a
random uncontrollable error factor.

To ensure first-order linear homogeneity in input prices, this study randomly
chooses on@&put price (in this case, w,), and the cost (or profit) is then divided by
w, Further, all other i prices are also divided by this input price (w)) to ensure
linear l'mogeneity (Kumbhakar et al. 2015). The econometric model assumes
that v is normally distributed with a mean of o and variance o*N(0,0%,0v.
Additionally, the distribution of u, is half-normal, with amean of zero and variance
Prediction of the cost or profit efficiency score employs the value of u, obtained
from equation (7). The following function predicts the cost efficiency score based
on Battese and Coelli's (1988) model:

-G
Elexp (~Up)lex] = exp (—U.q + %cz)—(u— (10)

To determine a set of inputs and outputs for the life insurance industry,
thifBudy considers three approaches to understanding the insurance business:
(a) the asset or intermediation approach, (b) the user cost approach, and (c) the
value-added approach, as suggested by Berger and Humphrey (1992). The asset
or intermediation approach perceives the insurance company as an intermediary
that transforms financial assets from surplus units into deficits. Brocket et al.
(1998) explained that, as a financial intermediary, insurers manage financial assets
by borrowing funds from policyholders to further invest in the capital mardEhnd
to pay claims, taxes, and other costs. The user cost approach classifies the inputs
and outputs of the insurance industry based on their net contribution to company
revenues (Hancock, 1985).

-
—
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Regarding the output, the financial returns on assets must be greater than the
opportunity cost of funds, or it will be classified as input. Although this method
is appropriate, it is very challenging to collect suitable data (Cummins and Weiss,
199

Cummins and Weiss (1998) argued that the production or value-added
approach is the most appropriat@or examining the outputs and inputs of the
insurance industry. According to value-added approach, all assets and liabilities
have some output characteristics. Therefore, a mutually exclusive claication for
inputs and outputs is not recommended. The classification should be based on the
signifike of the value added based on the allocation of operating costs.

In the value-added approach, insureffhave three primary service products
that create value added to the output: risk pooling or risk bearing, financial
services relating to insured losses, and intermediation (Eling and Luhnen, 2010).
Considering the three primary roles of insurance, the first output is claims and
claim reserves, representing the role of insurance as pooling risk and providing
financial serf@ related to insured losses. The second output is investment,
representingfie role of insurance as financial intermediation (Cummins and
Weiss, 1998; Eling and Luhnen, 2010; Hu et al., 2009)

Regarding the composition of inputs, insurers employ three inputs: labor,
business services, and capital (Cummins and Weiss, 1998). The measurement of
efficiency requires information on labor costs and expenses related to business
services and capital. The collection of labor cost information is challenging. The
insurance industry employs two types of workers, insurance agents and home
office workers, and they have different wage levels. Further, insurance companies
donot publish data on total labor costs. To capture labor cost information, therefore,
this study combines efinditures for labor and business services into operating
expenses. It is argued that operating costs in the insurance industry are laf&3ly
allocated to pay for wages and business services (Cummins and Weiss, 1998; Fenn
et al., 2008; Eling and Luhnen, 2010). Following Eling and Luhnen (2010), this
study relies on Ind&esia [abour Force Survey data on average monthly wages in
the service sed collected by the Indonesian Bureau of Statistics.

The third input is capital, which consis@Zbf equity capital and debt capital
(Cummins and Weiss, 1998). Equity capital is measured by the company’s total
equity and profits. frther, debt capital is represented by total liability (Eling
and Luhnen, 2010). The price of capital is measured by the rate of a one-year
Ind@Bsian government bond, representing the price of debt capital. In addition,
the price of capital is represented by the rate of refln of the stock market, to
capture information on the price of equity capital. Detailed EZormation on the
measures of costs, profit, input prices, and output is available in Table 1.
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Table 1.
he Operational Definition of Variable in the Empirical Model
This table explains the definition of variables to be used in the empirical model. The variables category and name

appear in column 1, its symbol is represented by column 2, column 3 has its definition, and the final column notes
the data source,

Variable

Category Symbols Proxy Source
Panel A: Dependent Variable
Operational costs include labour costs,
Total e ;
. the cost of insurance agents, product
operational TC . iy Income statement
o marketing costs, cost of training and
administrative costs
Total profit Pr Profit after tax Income statement
Panel B: Output
Clq1m and Y Total claim and total claim reserve Income statement and
claim reserve ! balance sheet
Total investment Y. Total investment Balance sheet
Panel C: Input Price
Price of labour and v Average monthly wages in services {(Indonesian Labour
business service 1 sector Survey, 2015)
Price of debt G The rates of one-year treasury bill of ~ (Republik Indonesia,
capital i Indonesian Government Bond 2016)
e The rate of return of Indonesia stock
capital Sy w, market calculated by rolling using data  (Yahoo Finance, n.d.)

of five years

C. Testing Time-Varying and Time-Invariant Approaches

Another basic assumption under the efficiency measurement of the SFA is that
efficiency scores are time varying, that is, the scores are allowed to change over
time. This study tests whether the parameter of the efficiency score is time
varying or time invariant across observations between 2010 and 2014. According
to Kumbhakar et al. (2015), the time-varying model permits the parametefZ¥ the
efficiency score to increase or decrease during the observation period. Battese
and Coelli's (1992) time-varying model is a basic model used in measuring the
efficiency score. The parameter of the model equation is

G(£) = exp{ (t — T} (11)

where y is the parameter used in the estimation, and the Battese—Coelli model
only uses one parameter to estimate inefficiency. Inefficiency (1) decreases if y >0,
remains constant if y = 0, and increases if y < 0 (Kumbhakar and Lovd&32000). If
the parameter y is positive, the company’s efficiency level will tend to increase
with time, and vice versa. 7

The log-likelihood ratio testf&¥he best to use, whether the model is time invariant
or time varying (Kumbhakar et al.,, 2015).
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We test the null and alternative hypotheses. The null hypothesis states that
the time-invariant random effect model is better than the time-varying mod@lof
Battese and Coelli (1992). We also test the alternative hypothesis, that the time-
varying decay model of Battese and Coelli (1992) is better than the time-invariant
random effect model. A hypothesis test of the two alternative models reveals
that the null hypdiesis is accepted as the 1% confidence interval is lower than
the critical value (Kodde and Palm, 1986).2 The rfults of the test imply that the
time-invariant random effect’ model is preferred to estimate both cost and profit
efficiency in the life insurance industry in Indonesia between 2010 and 2014.

D. Data

The data set employed to answer the proposed research question covers 35 life
insurance companies, 19 of which are domestic companies and 16 joint venture
companies. The financial reports of the life insurance companies were collected
from the insurance statistics published by OJK (2010, 2011, 2012, 2013, 2014). This
study focuses on two types of life insurance companies, according to ownership
structure. The first type consists of domestic insurance companies that are fully
locally owned, and the second type consists of joint venture insurance companies
jointly owned by local and overseas investors. This classification of domestic
vergdWjoint ownership is used in the empirical analysis.

In addition, this study relies on secondary on the rate of return from
the stock market (which we proxy using a five-year rolling average of yearly
rates of return of the Jakarta Composite Index), the Treasury bill rate (which we
proxy using the one-year Indonesian government bond rate), and monthly wages
corresponding to the service sector in Indonesia. These data were obtained from
the Indonesian Fiscal Budget Document of 2016 and the Yahoo Finance website.

II1. ANALYSIS AND DIEUSSION

This section analyzes the efficiency level of life insurance companies in Indonesia.
We compare the cost efficiency of domestic and joint venture insurers. As discussed
in the previous section, the measurement of efficiency for insurers depends on
information on the firms’ cost structure, profits, input prices, and output mix.
General information on the cost structure, profits, input prices, and output mix is
presented in Table 2. In terms of input prices, the average rates of debt capital and
equity capital are 4.96% and 42.40%, respectively. Further, employing data on the
average wages of workers in the service industry in Indonesia, we find the price of
labor to be Rp 2.41 million per month.

The value of the statistic of the log-likelihood ratio test of the cost frontier model is 0.76, which is
lower than the critﬁaluu of 541 of Kodde and Palm (1986), with an alpha of 1%. The value of
statistic of the log-likelihood ratio test of the profit frontier model is 1.36, which is lower than the
critical value of 5.41 of Kodde aﬁah‘n(]gaﬁ}, with an alpha of 1%.

* Based on the Hausman test, the random effect model is more suitable than the fixed effect model.
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Table 2.
Summary Statistics

This table presents descriptive statisti selected key uames. The variables are listed in column 1. All variables
are measured in local currency (IDR) i ions except for price of debt capital and price of equity capital which are
represented in percentages. The mean, standard deviation (SD), minimum, and maximum values are reported.
Variable Unit Mean SD Minimum Maximum
Panel A: Dependent Variable
Total operational cost IDR (billion) 538 1,000 266 7.280
Profits [DR(billion}) 404 608 9.52 3,950
Panel B: Output
Claim and addition to IDR(billion) 2,130 3,080 1.14 21,600
reserve
Total investment IDR(billion) 5,310 9,290 287 49,500
Panel C: Input Price
Price of labour and business  [DR(million) 241 029 206 279
service
Price of debt capital % 4.96 113 3.20 6.50
Price of equity capital % 424 13.11 18.75 52,88

Regarding the output mix, between two types of output, claims and investment,
the insurance industry in Indonesia prefers its role as a financial intermediary than
its role in pooling risk and providing financial services. On average, the volume
of investment was more than double the value of claims and additions to reserves.
Between 2010 and 2014, insurers generated Rp 5.3 trillion in investment and
only Rp 2.1 trillion in claims. These data trends are also consistent with those of
domestic and joint venture insurers (see Table 3). Table 3 shows that, on average,
joint venture insurers are larger than domestic insurers.

Table 3.
Claims and Total Investments of Life Insurance Industry in Indonesia

This table reports claims and claims reserve (column 2} and total investments (column 3) for domestic and joint
venture insurers. The amounts are in local IDR {billions). The data are for the period 2010 to 2014 with the last row
providing yearly averages.

Claims and Claims Reserve Total Investments
(billion IDR) (billion IDR)
Years Domestic Joint-venture Domestic Joint-venture
2010 1,570 2120 2450 5,900
2011 1,710 1,960 2,740 7,030
2mz2 1,870 2,640 3,030 7,350
2013 1,960 2,150 3,570 8,810
2014 1,930 3,690 4,540 49,56()
Average 1,810 2,510 3,270 7,730

In terms of cost structure, joint venture insurers experience higher operational
costs compared to domestic insurers and the results are indicated in Table 4. The
operational costs of domestic insurance were Rp 242 billion, on average, between
2010 and 2014. The cost structure of joint venture insurers was almost four times
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larger than that of their domestic counterparts, at Rp 890 billion. With respect to
profits, joint venture insurers record higher profits, over five times that of domestic
insurers. Domestic insurers generated Rp 131 billion in profits, on average,
between 2010 and 2014, whereas joint ventures recorded over Rp 600 billion in
profits during the same period.

Table 4.
Operational Costs and Profits of Domestic and Joint Venture Insurances

This table reports total operational costs and profits for domestic and joint venture insurers. Figures are provided
for the period 2010 to 2014 with the last row report the annual average values. All values are in local currency (IDR)

billions.
Claims and Claims Reserve Total Investments
(billion IDR) (billion IDR)

Years Domestic Joint-venture Domestic Joint-venture
2010 191 626 0 8 402

2011 216 727 805 418

2m2 250 897 921 022

2m3 263 1,020 263 657

2014 288 1,180 170 208
Average 242 890 131 603

By utilizing inputs to produce the mix of outputs, we find that the basic
data on costs, profits, and the output mix provide a general picture of insurers’
production function. The outputs of joint venture insurers were twice as large as
that of their domestic counterparts; however, their cost struchﬂwas four times
as large. This result could indicate that joint ventures are less cost efficient than
domestic insurers. It is also interesting that the profits of joint ventures are close to
five times those of domestic insurers, signaling higher profit efficiency.

Domestic insurers are more cost efficient because they can locate their
production function closer to frontiers. Technically, domestic firms are more
efficient, since they use lower amounts of inputs. Additionally, domestic firms
allocate input more efficiently, considering the input prices. However, in terms
of profit efficiency, joint venture insurers are more efficient, because they are
able to better select the output composition and apply more valid pricing policies
compared to domestic insurers.

We next discuss the results from the translog model, which is estimated using
the time-invariant random effects approach. TEP technique requires maxintum
likelihood estimation. Moreover, the SFA method is employed to estimate the cost
and profit frontiers of the insurance ind in Indonesia. This study adopts
two sequential steps in understanding the €ficiency of the Indonesian insurance
industry. First, the cost and profit frontiers were estimated using the entire
population of insurers between 2010 and 2014. Second, we estimated the cost and
profit frofeis across joint ventures and domestic insurers in order to compare the
efficiency of the performance of the two types of insurance companies in Indonesia.
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The results are reffdrted in Table 5. The cost frontier estimation using the
translog model shows the minimum attainable cost for each level of output. The
outputs of both claims and investment affect insurers’ cost structureEi statistically
significant manner. Regarding the profit frontier estimation, the results suggest
that the price of debt capital is statistically significant in influencing the profits of
the life insurance industry in Indonesia.

Table 5.
Estimation of Cost Frontier using Translog Model
This table provides estimates from the Translog model. These are estimates of cost frontier. The cost frontier estimates

are in column 2 while those from the profit frontier are in column 3. Finally, * (**) ** denote statistical significance at
the 1% (5%) 10%

Cost Frontier Profit Frontier

Variable Coefficient p-value Coefficient p-value
LnY, 10.38* 0.00 0.56 0.95
LnY, -5.71* 0.00 -1.32 (.88
Lnw, 9.42 0.31 77.09%= 0.09
LnY)Y, 0.15* 0.00 -0.03 0.90
LnY)Y, 0.22* 001 0.38 0.20
LnY)Y, -0.19% 0.00 -0.15 0.52
Luw,w, -0.27 0.65 385 0.09
Lnww i, 0.24 028 0.73 0.48
Luw,w, -0.08 .68 .65 0.49
L o, 0.25* 0.00 -0.22 0.63
Lmw.Y, 0.27 0.00 0.03 091
Lnmw,Y, 013 016 0.24 0.61
Luw.,Y, -0.18* 0.00 0.02 0.94
_cons -142.15%+ 0.08 686,867 0.10
Wald chi2 (13) 325 109.47

Log likelihood 93.62 -206.02

0.77 0.57

R-squared

Table 6 displays the efficiency scores. The mean cost efficiency score of 175
life insurance compaf@® in Indonesia is 0.36." The least efficient insurer is a
joint venture with an efficiency score of 0.21. The most efficient in terms of st
allocation are domestic insurers. Overall, from this analysis, we conclude that
domestic insurd@&hre more cost efficient than joint venture insurers. In summary,
on average, the efficiency score of domestic insfillers is 0.27 points higher than that
of joint venture insurers. This finding implies that domestic insurers are twice as
efficient compared to joint venture insurers.

4 Individual company-level efficiency scores are available from the authors upon request
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(4] Table 6.
Cusﬁnd Profit Efficiency Scores in Life Insurance industry

This table presents the cost and profit efficiency scores. m scores are reported for all insurers and for both domestic
and joint venture insurers. The mean of the scores, its standard deviation (SD), the scores minimum and maximum
values are also reported. The final row reports the number of observations. Finally, * denotes that the observations for
profit frontier estimation is less than cost frontier as the technique requires the positive (profit) value.

Cost Efficiency Score Profit Efficiency Score
Description All Domestic Joint- All Domestic Joint-
venture venture

Mean (1.3563 0.4793 0.2102 0.5169 04877 (1.5583
sD 0.2556 0.2728 0.1429 0.1812 (.1832 01752
Minimum 0.0329 0.0972 0.0329 0.1191 0.1191 0.2844
Maximum 0.9201 0.9201 0.5993 0.7833 0.7667 0.7833
Observations 175 95 80 128* 81 47

We now turn to profit efficiency results, which are reported in the last column
of Table 6. In the comparison between profit efficiency scores and cost efiiency
scores, it is obvious that insurers are better able to maximize profits than they are
able to minimize costs. The average profit efficiency score for all the insurers is
about 0.52, suggesting that insurers are capable of maximizing around 52% of their
profits. The results suggest that joint venture insurers are better able to maximize
profits compared to domestic insurers.

To provide some context for our results, we compare them with the findings of
Eling and Lul@®n (2010). We choose their study because it contains comprehensive
compigthtive measures of the cost efficiency scores of the life insurance industry for
both developed and developing cilitries, using the SFA. The authors concluded
that the insurance industry in Denmark, Finland, France, Germany, Italy,
Luxembourg, Norway, Portugal, Sweden, and Switzerland€ cost efficient, with
scores in excess of 0.70. For Indonesia, they found an SFA cost efficiency score of
0.59 for non-life insurance industries.

CONCLUSION AND RECOMMENDATION
This study examines the cost and profit efficiencies of insurance companies in
Indonesia. Tre is debate about the efficiency levels of insurers, with the literature
suggesting that insurers in developed countries are relatively more cost efficient
than those indeveloping countries. An unresolved issue in this literature is how cost
and, indeed, profit efficient domestic insurers are vis-a-vis joint venture insurers.
This is an issue of insurer heterogeneity. Typically, the literature, including studies
on Indonesia, by considering all insurance companies in aggregate, has assumed
that the cost and revenue structures of domestically owned and joint ventures are
homogeneous. This is not the case. Basic data on ownership reveals that cost [ 2
revenue structures vary by ownership. Our hypothesis, therefore, is that the cost
and profit efficiencies of domestic and joint venture companies will differ.

Using a data set consisting of 19 domestically owned and 16 joint venture life
insurance companies in Indonesia, we show, based on the SFA method, tiffl}, while
the overall cost efficiency score for all 35 firms taken together is 0.36, domestic
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insureflare twice as cost efficient (0.48) compared to joint venture companies
(0.21). On the other hand, we find that joint venture companies are more profit
efficient (0.56) compared to domestic companies (0.49).
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