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ABSTRACT

Insurance companies play a major role in the financial systems of countries. However,
studies on the efficiency and factors affecting the efficiency of insurance companies in
Vietnam are still very limited. The purpose of the paper is to explore the efficiency and
determinants of efficiency of non-life insurance companies operating in Vietnam. The
author applies methods such as descriptive statistics, data envelopment analysis (DEA)
and Tobit regression. The results show that the mean efficiency of non-life insurance
companies operating in Vietnam during the research period is 0.806, the highest mean
efficiency is 1.0 and the lowest is 0.303. Also, domestic insurance companies have the
highest mean efficiency of 0.855, while joint venture insurers and foreign insurers have
lower efficiency with a mean efficiency of 0.739 and 0.728. The research results also
show that equity, debt-to-asset ratio, the ratio of operating expenses to assets, ROE,
ROA, foreign capital to total capital ratio and annual GDP growth rate affect the effi-
ciency of non-life insurance companies in Vietnam.
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INTRODUCTION

Along with the development of the current economy, insurance increasingly proves its
important role in social and economic. The important role of insurance as a type of
financial service and as one of the mechanisms to ensure social security in the national
economy can be mentioned as follows: (1) The beneficiary the insurance has transferred
the consequences of financial risks to the insurance company; (2) Insurance has the
effect of sharing the financial loss of a few people with a large number of people; (3)
By paying insurance premiums (very small compared to the damage, loss when the risk
occurs), customers will be guaranteed safety by insurance companies; (4) By partici-
pating in insurance, the insured has transferred his risk to the insurance company, so
he has relieved his fears and worries about possible losses; (5) When there is no risk,
insurance is one of the effective forms of savings for customers; (6) Concentration of
capital (via premium) to invest in the economy; (8) Insurance companies create jobs
when attracting social workers is not small. In addition, through investment in many
forms, insurance indirectly creates more jobs for other industries. In today's very com-
petitive environment, insurance companies need to organize and execute their activities
effectively to increase their competitiveness with other financial institutions. Effective
analysis and finding determinants of the efficiency of insurance companies are essential,
helping insurance managers improve and increase operational efficiency for Vietnam's
insurance industry.

LITERATURE REVIEW

There are many studies on the effectiveness of insurance companies and the impact of
different factors on efficiency in many countries. However, to date, there has not been
any research related to insurance companies in Vietnam. Studies such as Fenn et al
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(2008) applied stochastic frontier analysis to estimate cost functions for European insurance companies over the period
1995 to 2001. The results show that larger companies with high market shares tend to have higher levels of cost ineffi-
ciency. Zanghieri (2009) assesses and explains differences in firm-specific efficiency using a panel of European insurers
over the period 1997-2006. The results suggest caution in assessing insurer performance apart from local market struc-
tures. While in the non-life insurance industry, cost efficiency and profitability are positively related to size, implying econ-
omies of scale, in the life insurance industry, large firms tend to be relatively less efficient.

Al-Amri et al. (2012) analyzed the performance of the insurance industry in the Gulf Cooperation Council (GCC) countries
and conducted a comparative analysis for different units of the industry. The authors analyzed the technical efficiency of
insurance companies in the GCC countries using the DEA method.

Ahmad et al (2013) measured the relative performance of life insurance and general insurance in Malaysia using SFA for
the year 2007 to 2009, covering 13 life insurance companies and 26 general insurance companies. The overall results
showed that there was an increase of 1% to 17% per year in the life insurance industry, which shows that the performance
of the life insurance industry is in good shape.

Rao et al (2014) measured the efficiency of non-life insurance companies in India from 2008 to 2013 using Stochastic
Frontier Analysis. The results show that the average efficiency score of non-life insurance companies is increasing year by
year. Micajkova (2015) estimated the efficiency of the insurance sector of the Republic of Macedonia for the period 2009-
2013. The technical efficiency, pure technical efficiency and scale efficiency of 11 Macedonian insurance companies were
measured using Data Envelopment Analysis (DEA), both CCR and BCC output-oriented models. The results from the anal-
ysis show that the average efficiency increases over most of the observation period. The average technical efficiency score
of the Republic of Macedonia in 2013 was 0.84387 indicating a relatively high efficiency of the insurance sector.

Babatunde & Haron (2015) investigated the activities of Nigerian insurers using Data Coverage Analysis (DEA) over a five-
year period from 2008 to 2012. Biener et al. (2015) used modern frontier efficiency methods to study the efficiency and
productivity of Swiss insurance companies in the life insurance sectors from 1997-2013. The results showed that produc-
tivity and efficiency improved for property/casualty and reinsurance. The authors found that diversification strategies
targeting European markets were more profitable than those targeting markets outside Europe.

Gramanova & Strunz (2017) analyzed the efficiency of 15 commercial insurance companies in Slovakia during the period
2013-2015 using the DEA model and assessed the relationship between technical efficiency score and efficiency indicators
represented by Tobit regression.

Nourani et al (2017) measured the technical efficiency of Malaysian insurance companies using a novel framework of
operational efficiency. The study measured the technical efficiency of Malaysian insurance companies using dynamic net-
work coverage analysis to assess the operational efficiency of insurance companies by type (life, general and hybrid
insurance companies) and ownership (domestic and foreign), over the period 2007-2014. The findings revealed inefficien-
cies in the investment capacity function among domestic insurance companies compared to their foreign counterparts.

Grmanova et al (2018) compared the life insurance efficiency of commercial insurance companies in the Czech Republic
and Poland using Data Envelopment Analysis (DEA) models. Using descriptive statistics, DEA models and Tobit regression
models.

Taib et al (2018) use data envelopment analysis (DEA) to calculate the Efficiency (Technical, Pure Technical and Scale
Efficiency) of 19 companies in the Pakistani insurance industry (14 conventional companies and 5 takaful companies).
Sharew & Fentie (2018) empirically evaluated the efficiency of insurance companies in the Ethiopian insurance industry
using Data Envelopment Analysis (DEA) method.

Jaloudi (2019) assessed technical efficiency in the Jordanian insurance market and examined the internal and external
determinants that appear to influence the technical efficiency of insurance companies over the period 2000 — 2016.
Lanfranchia et al (2020) applied Stochastic Frontier Analysis to evaluate the efficiency of public P&C insurers in the United
States during the period 2012-2018, the results showed that, even though the overall technical efficiency of the whole
industry increased during the analyzed period, the comparative efficiency between insurers decreased over time.

Abdin et al (2022) analyzed the efficiency of general insurance companies in Indonesia using the DEA method with data
in the period 2017-2018. The results show that the efficiency of general insurance companies is on a positive trend.
Testing the determinants of efficiency using the Tobit regression model shows that the expense ratio is the only factor
that significantly affects the efficiency of general insurance companies in Indonesia.
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These studies analyze efficiency and have similar and different results in terms of efficiency levels, and factors affecting
the effectiveness of insurance companies. The difference in the results stems from the selection of data, and the choice
of insurance company type (life insurance, non-life insurance, general insurance). The common point of the above studies
is that the factors of enterprise size, market share, total cost and type of business affect the efficiency of insurance
companies. However, these studies have not considered the impact of macro factors on efficiency.

Overall, these are studies that make an important contribution to the analysis of efficiency and identify factors affecting
efficiency in insurance companies. This article adds macro factors such as GDP growth rate and annual inflation rate that
affect the performance of insurance companies. According to Daare (2016), and Berhe et al. (2017), macro factors such
as GDP growth rate and annual inflation rate affect the business results of insurance companies. The purpose of this article
is to analyze and rank the efficiency of insurance companies and compare the efficiency by types of ownership (Domestic,
foreign, joint venture) using the data envelopment analysis model (DEA) and identify factors affecting the efficiency of
non-life insurance companies operating in Vietnam by Tobit regression. The research question is specifically: (1) Are
domestic insurers more efficient than foreign and joint venture insurers? (2) In addition to the factors identified in previous
studies, do macro factors such as inflation and GDP growth rate affect the efficiency of non-life insurance companies in
Vietnam?

Efficiency is a commonly used term in many fields such as economics, technology, social sciences, etc. In economics,
efficiency can be understood as productivity and is measured by the ratio between the output and the input that is used
to produce it. In practice, companies often use multiple inputs to produce one or more outputs. In cases where multiple
inputs and outputs are used, researchers tend to call it technical efficiency (Siems and Barr, 1998). At the organizational
(company) level, there are two approaches to measuring the performance of a company: parametric and non-parametric
approaches. Each method has its own advantages and disadvantages compared to the other methods. The parametric
approach can provide information on confidence intervals and biases; however, it faces problems in choosing the right
functional form and requires large samples (Berger and Humphrey, 1997). In contrast, hon-parametric approaches tend
to envelop data collected from sampled financial institutions to estimate the optimal bounds of the entire sample, and then
score each institution by comparing its current level with the optimal level. This approach is therefore more flexible than
the parametric approach (Charnes, Cooper and Rhodes, 1978, Farrel, 1957) and suitable for non-productive organizations.
In fact, we can analyze the performance of insurance companies as a single entity by applying the definition of technical
efficiency. Thus, a system of insurance companies is defined as efficient if it can fulfil the task of providing insurance
services. Therefore, its efficiency can be calculated by comparing the output (income from the provision of insurance
services and investment) and the input (Capital, labour) through the data envelopment analysis (DEA), a popular method
of the non-parametric approach.

Some studies using DEA include Al-Amri et al (2012), Micajkova (2015), Babatunde & Haron (2015), Biener et al (2015),
Gramanova & Strunz (2017), Nourani et al. (2017), Gremanova et al. (2018), Taib et al (2018), Sharew & Fentie (2018),
Jaloudi (2019, Abdin et al. (2022). Studies using the SFA method include Fenn and associates (2008), Zanghieri (2009),
Ahmad et al (2013), Rao et al (2014), Lanfranchia et al (2020). In this study, the author proposes to use the DEA method
to analyze the efficiency of insurance companies.

According to Edward Gardener et al. (2011), one of the disadvantages of the non-parametric method is that it cannot
assess the degree of influence of each independent variable on the outcome of the dependent variable. Therefore, the
non-parametric method is often applied along with the regression function. One of the regression functions selected in
popular financial research is Tobit regression, as studied by Edward Gardener et al (2011); Grmanova, E., & Strunz, H.
(2017), Sharew & Fentie (2018), Abdin et al. (2022). Tobit regression is a type of function with a limited dependent
variable, that is, a function in which the dependent variable is continuous for all positive values and is only zero for some
part of the population. In this study, the dependent variable is the technical efficiency score of insurance companies, this
efficiency score ranges from 0 to 1, so the Tobit regression function is applied.

AIMS AND OBIJECTIVES

The primary purpose of the paper is to delve into the evaluation of the efficiency and determinants of the efficiency of
insurance companies. This study specifically aims to shed light on the internal and external macro factors of insurance
companies as well as how these factors generally affect the efficiency of insurance companies. To pursue this overarching
goal, the authors set out to address the following key questions:

1.  How efficient are insurance companies?
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2. Which type of ownership is the most efficient among insurance companies classified by ownership type?
3. What are the micro and macro factors that determine the efficiency of insurance companies?
4. The extent to which each factor impacts the efficiency of non-life insurance companies operating in Vietnam.

This study aims to explore the technical efficiency of each non-life insurance company, classifying the efficiency according
to each type of insurance company ownership (Domestic insurance company, foreign insurance company and joint venture
insurance company). This study also investigates internal factors such as Financial efficiency, cost efficiency, capital struc-
ture, shareholder structure, equity size, and asset size and how macro factors such as economic growth, and inflation rate
affect the performance of non-life insurance companies.

METHODS

DEA method

In this paper, the DEA method is chosen for two main reasons. First, the DEA method does not require defining a production
function and is a linear-based technique, so DEA is user-friendly because it requires less econometric specification than
the Stochastic Frontier Analysis (SFA). Second, the sample of this study was small. To construct a production function for
efficient estimates, SFA often requires relatively large datasets with a significant number of parameters to be estimated
(Gardener et al. (2011)).

DEA was first introduced by Charnes et al. (1978) based on Farrell's (1957) idea of estimating technical efficiency with
production frontiers. The model uses linear programming to construct an efficiency frontier that covers all the technical
efficiency scores of a firm achieved by maximizing production with the number of factors of production used. The technical
efficiency index is defined as the quotient between the level of production achieved and the maximum that a firm can
achieve by combining the inputs-outputs of the firms in the sample, where the most efficient firms on the frontier are
compared with similar firms on the frontier to estimate the efficiency score. According to Charnes et al. (1978), The
technical efficiency of insurance companies is measured using the Charnes, Cooper and Rhode (CCR) DEA model with the
assumption of constant return to scale (CRS). Model is:

Max Em = XJ_, VjmYjm
Y-y VimYjm - $i_, UimXin < 0 for all i

Y!_, UimXin = 1 (to move from ratio to linear programming form),

where, E.: Technical efficiency of the m™” company, Yim: The "' output of m” company, Vim: The weight of ' output of
m" company, Xim: The F! input of m? company, U,: The weight of F' input of m* company, Vim, Um 2 0;i=1,2, ... I'
=12 ..

Input and output selection

Measuring the efficiency of decision-making units using the DEA method requires selecting input and output variables that
are appropriate to the characteristics of each industry. However, the selection of input and output factors of financial
institutions in general and insurance companies in particular in efficiency measurement and analysis studies is still incon-
sistent. In empirical studies, the selection of inputs and outputs for financial institutions is mainly based on two different
approaches, the intermediary approach and the production approach. Berger & Humphrey (1997) argue that there is no
perfect approach, but the intermediate approach may be more appropriate to evaluate the entire financial institution.

The selection of input and output variables by the previous authors is as follows: Al-Amri et al. (2012) selected two inputs
as management expenses and claims and two outputs as premium income and investment income; Micajkova (2015)
selected three inputs as administrative expenses, commission payments and total capital and chooses one output as total
insurance premiums; Babatunde & Haron (2015) selected two inputs as commission and management expenses and two
outputs as income from insurance premiums and income from investment activities; Gremanova & Strunz (2017) selected
as inputs including claims incurred and operating expenses and outputs as insurance premiums and investment income;
Nourani et al (2017) selected three inputs as operating expenses, liabilities and equity, and two outputs as income from
investment activities and net profit; Taib et al. (2018) selected three inputs as equity, operating expenses and claims and
two outputs as premium revenue and income from investments; Sharew & Fentie (2018) selected two inputs as total
operating expenses and total assets and two outputs as premium income and profit after tax; Jaloudi (2019) selected
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three inputs as total operating expenses, debt and equity, and total technical provisions, and two outputs as net premiums
earned and income from investments; Abdin et al (2022) selected two inputs as total assets and total operating expenses
and two outputs as premium revenue and investment income.

From previous studies, in this study, the author inherits and adds variables in the research model of the performance of
insurance companies. Accordingly, to calculate technical efficiency, three inputs are selected as equity (Nourani et al.,
2017; Taib et al., 2018; Jaloudi, 2019); liabilities (Nourani et al., 2017; Sharew & Fentie, 2018; Jaloudi, 2019) and operating
expenses (Babatunde & Haron, 2015; Grmanova & Strunz, 2017; Nourani et al., 2017; Sharew & Fentie, 2018; Taib et al.,
2018; Jaloudi, 2019). The two outputs are premium and investment income (Al-Amri et al., 2012; Micajkova, 2015;
Grmanova & Strunz, 2017; Taib et al., 2018; Babatunde & Haron, 2015; Jaloudi, 2019; Abdin et al., 2022). We have a
summary of the inputs and outputs in the DEA model as follows:

Input: X1 — Equity; X2 — Liabilities; X3 — Operating expenses;
Output: Y1 — Premium revenue; Y2 — Investment income;

DEAP 2.1 software (Coelli, 1996) was used to estimate the model.

Tobit regression

The disadvantage of the DEA method is that it does not determine the influence of factors in the econometric model.
Therefore, to overcome the above disadvantages, people use a regression model. In the next step, the efficiency score in
the DEA model is used as a dependent variable in the regression model to determine the factors affecting the efficiency
of insurance companies. Tobit regression was used because the efficiency score was limited between 0 and 1 (Lovell,
1993). The Tobit regression method was used in the studies (Grmanova & Strunz, 2017; Sharew & Fentie, 2018; Abdin et
al., 2022).

Tobit model was first used in econometric theory for analysis by economist James Tobin in 1958, it is called regression
function with limited dependent variable. The dependent variable continuously for positive values and only zero for some
part of the population. The symbol Y is a continuous variable for all positive values, taking the value 0 with positive
probability. A linear model can be used to model this phenomenon:

ECY | X1) = Bo + BiX1
This model can also lead to a possibly negative Y~ value. This problem is similar to the linear probability model. To fix this
one solves as follows:
Y*=Bo+ BiXy +u 1)
Y = max(Y*, 0) (2)

X =(1, X1), X = (1, Xu)

Where u satisfies the assumptions of the classical regression model, u|X1 has the distribution N(0, 62). Thus Y* also
satisfies the assumptions of the classical regression model. Equation (2) implies that the variable Y is observable, Y = Y*
if Y*>0; Y =0if Y* < 0. Since Y* has a normal distribution, Y will be continuous for truly positive values, the density
function of Y for positive values is the density function of Y* for a given X. Therefore:

P(Y=0|X) = P(Y*< 0]X)

= P(u < - B0 - B1X1) = P(u < - XB)

= P(u/o < -XB/0o)

= F(- XB/o)

= 1-F(Xp/0)

P(Y > 0]X) = F(XB/o)

F — Is the probability distribution function of the normal distribution

Since u/o has a normal distribution and is independent of X, the density function of Y for given X:

(2no2) > exp(-(Y-XiB)? /(20%)) = (1/0)f((Y-XiB)/0),Y > O
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P(Yi = 0|Xi) = 1 - F(XiB/o)
Therefore, Ln is the maximum rational function for each observation:
Li (B, 0) = 1(Yi = 0)In(1 — F(XiB/0)) + 1(Yi > 0) {In((1/0) f((Y — XiB)/0)}

Where 1(.) is the value of the logical expression, if the condition in the brackets is true, the expression is equal to 1.
Otherwise, the value is 0. The estimators of B and o found by the method of reasonable maximum estimation. From
equation (1) B1 measures the specific effect of X on E(Y*|X). Y* can be explained economically, but the variable to be
explained is Y, not Y*,

Evaluation of factors that impact the efficiency of insurance companies in recent years has been studied: Gramanova &
Strunz (2017) in studying the factors affecting the efficiency of insurance companies in Slovakia, identified three factors
as ROA, ROE and assets. Sharew & Fentie (2018) identified four influencing factors including assets, the ratio of liabilities
to assets, the number of branches and the number of years of establishment of the insurance company. Jaloudi (2019)
also identifies four influencing factors: assets, reinsurance ratio, ROA and type of insurance company. Abdin et al (2022)
identified three influencing factors: ownership form (domestic and foreign), the ratio of operating expenses to assets and
the investment ratio to assets. The author inherits from previous studies, in this study, the factors used are assets, equity,
liabilities-to-asset ratio, the ratio of operating expenses to assets, return on asset (ROA), return on equity (ROE) and the
ratio of foreign capital to capital. The dependent variable is the efficiency score (TE) in the DEA model, the Tobit regression
model is as follows:

TE = L1+ BA(SIZEr) + B3(EQTi) + L4(DEBy) + Bs(OPEy) + Ps(ROAi) + BAROER) + Bs(VNNit) + Bo(LPHi)+ L1o0(GDPy) + Uy

In which, t and i are the year and insurance company respectively, [; is the constant/intercept coefficient, 5> — B are the
regression coefficients and Uy is the noise term; TE — Technical efficiency is in the range (0,1); SIZE — Assets; EQT —
Equity; DEB — Liabilities /Assets; OPE — Operating expenses/Assets; ROA — Return/Assets; ROE — Return/Equity; VIVN —
Foreign capital/Capital; LPH — Annual inflation rate; GDP — Annual GDP growth. Stata 14 software to estimate the above
model.

Data

Research data for the period 2015-2022 was collected from financial statements and annual reports of insurance compa-
nies. Data on the inflation rate and GDP were obtained from the General Statistics Office of Vietnam (GSO). The study
population is all non-life insurance companies operating in Vietnam and the sample selection is based on the following
criteria: non-life insurance companies are operating in Vietham and published annual financial statements during the study
period. Therefore, in this study, the sample includes 20 non-life insurance companies that fit the above criteria. Among
the 20 companies, there are 5 foreign insurance companies, 12 domestic insurance companies and 3 joint venture insur-
ance companies (Table 1).

Table 1. List of insurance companies in the sample.

No Companies Ownership No Companies Ownership
1 Bao Minh Domestic 11 Saigon — Hanoi insurance Domestic
2 Bao Viet Domestic 12 Global Insurance Foreign
3 AIG Insurance Foreign 13 VASS Insurance Domestic
4 BIDV insurance Domestic 14 Vietinbank Insurance Domestic
5 Buu Dien Insurance Domestic 15 Tokio Marine Insurance Joint venture
6 FubonVietnam Foreign 16 Cathay Foreign
7 Aviation Insurance Domestic 17 Liberty Foreign
8 United Insurance Joint venture 18 Mbbank Insurance Domestic
9 Agribank Insurance Domestic 19 Petrolimex Insurance Domestic
10 Samsung Vina Insurance Joint venture 20 PVI Insurance Domestic

The data of variables in the efficiency evaluation model of insurance companies (DEA model) are described in Table 2,
whereby the research model consists of 2 output variables, Y1, Y2, and 3 input variables. X1, X2, X3. Premium revenue
(Y1) is the total premium revenue an insurance company earns from providing products and services to customers, the
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data is taken from the income statement. Income from investment activities (Y2) is income from investment activities of
an insurance company such as real estate investment, financial investment and other investments. This data is taken from
the insurance company's annual income statement. Equity (X1) and liabilities (X2) are the respective items taken from the
balance sheet of the insurance company. Operating expenses (X3) are the total operating expenses of the insurance
company, this figure is taken from the income statement.

Table 2. Descriptive statistics of input and output — DEA model (VND million).

Variable Obs Mean Std. Dev Min Max
Y1 - Premium revenue 160 3,065,281 6,700,028 55,498 42,650,508
Y2 — Investment income 160 427,437 1,363,053 1,055 8,082,124
X1 - Equity 160 1,972,372 3,759,592 300,000 22,031,321
X2 - Liabilities 160 7,479,187 24,600,000 211,995 180,393,019
X3 — Operating expenses 160 396,085 708,700 26,802 4,019,572

The variables in the evaluation model of factors affecting the efficiency of insurance companies in Vietnam are described
in Table 3. In which the dependent variable (TE) is the efficiency score in the DEA model; Assets (SIZE) figures are taken
from the assets section of the insurance company's balance sheet; Equity (EQT) figures taken from the company's equity
portion including owners' contributed capital, equity surplus, funds and undistributed profits in the balance sheet; The
liabilities-to-asset ratio (DEB) is the total debt divided by the insurance company's assets and is derived from the liabilities
and assets entries on the balance sheet. The ratio of operating expenses to assets (OPE) is the ratio between an insurance
company's operating expenses and assets, taken from the operating expenses and assets section of the income statement
and balance sheet. ROA, ROE is the ratio of return on assets and return on equity, the data is taken from the income
statement of the insurance company. The ratio of foreign capital to capital (VNN) represents the ratio of capital contribu-
tion/ownership of foreign organizations and individuals in insurance companies in Vietnam, the data is taken from annual
reports, financial statements and on the insurance company's website. LPH and GDP are the annual inflation rate and GDP
growth rate, the data is taken from the General Statistics Office of Vietnam.

Table 3. Descriptive statistics of variables — Tobit Regression Model.

Variable Obs Mean Std. Dev Min Max
TE — Technical efficiency 160 0.806 0.193 0.303 1.000
SIZE — Asset 160 4,009,052 4,274,244 689,046 20,166,398
EQT - Equity 160 1,972,372 3,759,592 300,000 22,031,321
DEB — Liabilities/Asset 160 0.923 1.347 0.071 8.945
OPE — Operating expenses /Asset 160 0.108 0.134 0.019 0.938
ROA — Return on asset 160 0.030 0.066 -0.547 0.247
ROE - Return on equity 160 0.075 0.161 -1.258 0.498
VNN — Foreign capital/ Capital 160 0.393 0.409 0.000 1.000
LPH — Annual inflation rate 160 2.671 0.932 0.630 3.540
GDP — Annual GDP growth 160 5.914 1.898 2.580 8.020

RESULTS AND DISCUSSION

Efficiency of insurance companies

The results of estimating the efficiency of insurance companies by the DEA method (Table 4) show that the average
efficiency of the entire system during the study period is 0.806. This result shows that with constant input, the mean
efficiency under best conditions can be increased by 0.241. In contrast, with constant output, insurance companies can
save up to 0.194 inputs during business operations. The insurance companies with the highest mean efficiency are Saigon
— Hanoi Insurance, VASS Insurance, and Bao Viet Insurance with mean efficiency are 0.979; 0.964 and 0.963. The lowest
efficiency is in Tokio Marine Insurance, Fubon Vietnam Insurance, and AIG Insurance with the mean efficiency in the study
period being 0.533; 0.618 and 0.634.
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Table 4. Efficiency of insurance companies.

No Companies 2015 2016 2017 2018 2019 2020 2021 2022 Mean R?nngk-
1 Bao Minh 0.890 1.000 1.000 1.000 1.000 1.000 0.887 0.561 0.917 5
2 Bao Viet 1.000 1.000 1.000 1.000 1.000 0.855 1.000 0.846 0.963 3
3 AIG Insurance 0.638 0.637 0.400 0.642 0.535 0.502 0.715 1.000 0.634 18
4 BIDV Insurance 0.672 0.857 0.815 0.719 0.629 0.578 1.000 0.521 0.724 17
5 Buu Dien Insurance 1.000 0.872 0.752 0.799 0.867 0.948 1.000 0.645 0.860 8
6 FubonVietnam 0.624 0.878 0.482 0.482 0.459 0.474 0.546 1.000 0.618 19
7 Aviation insurance 1.000 0.993 0.837 1.000 1.000 0.706 1.000 0.389 0.866 7
8 United Insurance 0.911 0.674 0.772 0.672 0.547 0.485 0.811 0.926 0.725 16
9 Agribank Insurance 0.943 1.000 0.653 0.834 0.749 0.718 0.787 0.398 0.760 12
10 Samsung Vina Insurance 0.971 1.000 1.000 1.000 1.000 1.000 1.000 0.709 0.960 4
11 Saigon — Hanoi Insurance 0.829 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.979 1
12 | Global Insurance 0.520 0.475 0.637 0.783 0.775 0.964 0.752 1.000 0.738 15
13 | VASS Insurance 0.708 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.964 2
14 | Vietinbank Insurance 0.841 1.000 0.303 1.000 0.769 0.752 0.809 0.598 0.759 13
15 | Tokio Marine Insurance 0.589 0.560 0.473 0.479 0.472 0.450 0.492 0.749 0.533 20
16 | Cathay 0.861 1.000 0.942 1.000 0.611 0.677 1.000 0.388 0.810 10
17 Liberty 1.000 1.000 0.590 0.864 0.710 0.918 1.000 0.658 0.843 9
18 Mbbank Insurance 0.705 0.803 1.000 0.828 0.700 0.688 0.754 0.899 0.797 11
19 Petrolimex Insurance 0.887 0.983 0.648 0.649 0.687 0.762 0.695 0.743 0.757 14
20 PVI Insurance 1.000 1.000 1.000 1.000 1.000 1.000 0.651 0.676 0.916 6

Mean 0.830 0.887 0.765 0.838 0.775 0.774 0.845 0.735 0.806

Min 0.520 0.475 0.303 0.479 0.459 0.450 0.492 0.388 0.303

Max 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

There are 3 types of insurance companies operating in Vietnam: Foreign insurance companies (100% foreign capital);
Joint venture insurance companies (Joint venture between a foreign insurance company and a domestic insurance com-
pany); Domestic insurance companies. During the study period, the domestic insurance companies had the highest mean
efficiency with a mean efficiency of 0.855, ranked second by the group of joint ventures with a mean efficiency of 0.739,
and behind the group of foreign insurance companies with a mean efficiency of 0.728 (Table 5). Most of the domestic
insurance companies are subsidiaries of large banking and financial groups with a long history of operation in Vietnam, so
they have the advantage of a large and stable customer base from customer data within the group should be more effective
than other groups of companies. Most of the foreign insurance companies and joint ventures have a short time to penetrate
the Vietnamese market, the market share is still low, and companies have to invest a lot in marketing, sales, product
promotion, etc. So, in this period, the efficiency is not high.

Table 5. Descriptive statistics of efficiency by ownership.

Ownership 22%1252 2015 2016 2017 2018 2019 2020 2021 2022
Mean 0.728 0.7259 0.798 0.610 0.754 0.618 0.707 0.803 0.809

Foreign | Max 1.000 1.000 1.000 0.942 1.000 0.775 0.918 1.000 1.000
Min 0.388 0.520 0.475 0.400 0.482 0.459 0.474 0.546 0.388

_ Mean 0.739 0.824 0.745 0.748 0.717 0.673 0.645 0.768 0.795
J°”t‘ltjr‘f”' Max 1.000 0.971 1.000 1.000 1.000 1.000 1.000 1.000 0.926
Min 0.450 0.589 0.560 0.473 0.479 0.472 0.450 0.492 0.709

Domestic | Mean 0.855 0.873 0.959 0.834 0.902 0.867 0.834 0.882 0.690
Max 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Min 0.303 0.672 0.803 0.303 0.649 0.629 0.578 0.651 0.389
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Determinants of efficiency of insurance companies

The results of the Tobit regression model analysis with the dependent variable being the efficiency score in the DEA model,
with the help of Stata 12 software are described in Table 6, according to which factors such as Equity; Liabilities -to-asset
ratio; The ratio of operating expenses to assets; ROE; ROA; The ratio of foreign capital to capital and GDP growth rate
have an impact on the efficiency of non-life insurance companies in Vietnam. Equity factor EQT has a positive effect on
the efficiency of insurance companies at the 5% significance level. This shows that companies with larger equity are more
efficient. The liabilities-to-asset ratio factor has a negative impact on the efficiency of insurance companies at the 10%
significance level, this result is consistent with the study of Sharew & Fentie (2018), this result shows the higher the debt
ratio, the lower the efficiency. The factor of the ratio of operating expenses to assets has an impact on the efficiency of
the insurance companies with a significance level of 10%, this result is consistent with the study of Abdin et al (2022).
Return on equity (ROE) affects the efficiency of the insurance companies with a significance level of 5%, this result is
consistent with the study of Gremanova & Strunz (2017). The factor of return on total assets (ROA) affects the efficiency
of the insurance companies with a significance level of %, this result is consistent with the study of Gramanova & Strunz
(2017), and Jaloudi (2019). The factor of the ratio of foreign capital to capital affects the efficiency of the insurance
companies with a significance level of 1%, this result is consistent with the study of Abdin et al (2022), this result shows
it is found that the higher the proportion of foreign capital, the less efficient the insurance companies in the research
period, this result is consistent with the results of analysis by the DEA model (Table 6), the foreign insurance companies
and joint ventures companies are less efficient than domestic insurance companies. Among the macro factors, the annual
GDP growth rate affects the efficiency of the insurance companies with a significance level of 5%, this result shows the
addition of the macro factor to the research model is necessary.

Table 6. Determinants of efficiency.

Variable Coef Std. Dev t P>t 95% Conf. Interval
SIZE 0.15 0.15 1.00 0.321 -0.148 4.45
EQT 0.94 0.44 2.16 0.034 0.074 1.80
DEB -0.002 0.44 -1.82 0.072 -0.004 0.001
OPT 0.005 0.002 191 0.060 -0.001 0.009
ROE -0.017 0.007 -2.55 0.012 -0.030 -0.004
ROA 0.042 0.015 2.70 0.008 0.011 0.072
VNN -0.002 0.001 -2.92 0.004 -0.003 -0.001
LPH 0.012 0.024 0.50 0.617 -0.035 0.059
GDP -0.169 0.084 -2.02 0.046 -0.336 -0.003
Cons 1.999 0.547 3.65 0.000 0.912 3.087
Sigma 0.214 0.547 - - 0.173 0.255
LR chi2 (9) 49.37
Prob > chi2 0.000
Psedu R2 0.597
Obs: 160

CONCLUSIONS

The study was conducted on a sample of 20 insurance companies in the popular 30 non-life insurance companies operating
in Vietnam. Using the research DEA method, the average overall efficiency of insurance companies in the research period
was 0.806, the lowest efficiency was 0.303, and the highest efficiency was 1.0. This result shows that, in the research
period, the efficiency of insurance companies is relatively good. This shows that insurance companies are on a sustainable
development trajectory after the period of global economic crisis and the restructuring of the financial system by the
Government of Vietnam.

The results also show that domestic insurance companies have the highest average efficiency, followed by joint venture
companies and foreign companies. Most of the domestic insurance companies are subsidiaries of large banking and finan-
cial groups. These companies have a long operating history in Vietnam, so they have the advantage of the group's large
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customer data, so they are more effective than other companies. The majority of foreign insurance companies and joint
venture companies have a short time to penetrate the Vietnamese market, the market share is still low, and companies
have to invest a lot in marketing, sales, product promotion, etc., so them is not effective at this stage. The study also
found factors such as Equity; Debt to total assets; Operating expenses on total assets; ROE; ROA; The ratio of foreign
capital to total capital and GDP growth rate has an impact on the efficiency of non-life insurance companies operating in
Vietnam. From the above results, in order to increase operational efficiency in the coming time, insurance companies need
to increase the size of equity capital and adjust the liabilities ratio and operating expenses reasonably, increasing return
on assets and return on equity to increase efficiency.

The research results presented in the paper open up avenues for further exploration in many directions. The focus of the
study is on the micro and macro factors that determine the efficiency of non-life insurance companies. In addition, future
research can delve deeper into other factors such as investment efficiency, monetary policy, interest rates, exchange rates,
etc. that may affect the efficiency of insurance companies. In addition, future research needs to expand the sample to
include life insurance companies in many different countries to draw other interesting insights into the efficiency of other
diverse factors affecting the efficiency of insurance companies.
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Tpie J1. AT.
OETEPMIHAHTU E®EKTUBHOCTI KOMIMAHIN 31 CTPAXYBAHHSI NON-LIFE: AOCBI B'ETHAMY

CTpaxoBi KOMMaHii BigirpaloTb BaXMBY posib Y hiHaHCOBUX cucTeMax KpaiH. OfHaK AOCImKEHHS echeKTUBHOCTI 1 (hakTo-
piB, LU0 BN/MBAOTL HA €(PEKTUBHICTb CTPaxXoBKX KOMMaHil y B'eTHaMi, Moku Wwo ayxe obMexeHi. MeToto poboTu € aHanis
eeKTUBHOCTI i AeTepMiHaHT epeKTUBHOCTI CTPaXOBUX KOMMaHil, WO He 3aiiMaloThCs CTPaxyBaHHAM XWUTTS Ta NpaLioloTb
y B'eTHami. MeTogamu, BUKOPUCTAHUMK B CTaTTi, € ONUCOBA CTAaTUCTUKA, aHani3 060n0HkM aaHux (DEA) Ta perpecist TobiTa.
Pe3ynbTaTi NokasyoTb, L0 cepeaHst echeKTUBHICTb KOMNaHil 3i cTpaxyBaHHs non-life, Wwo npavtotoTs y B'eTHaMi, 3a nepioa
pocnigxeHHs ctaHoBuTb 0,806, HaiBuLa cepeaHs edhekTUBHICTb — 1,0, a HalHWxk4a — 0,303. Mpu LbOMY BITYM3HSHI CTpa-
XOBi KOMMaHii MaloTb HaiiBuwy cepeaHio edekTuBHICTL 0,887, TOAI SIK CTPAaXOBUKM CRifIbHUX MNiANPUEMCTB Ta iHO3EMHI
CTPaxOBMKW MatOTb HWXYY ebeKTUBHICTD i3 cepeaHimM KK 0,741 i 0,702. Pe3ynbTaTv AOCNIAKEHHS TaKOX MOKA3yoTb, WO
Ha edeKTUBHICTb AisNbHOCTI KOMMaHii 3i cTpaxyBaHHs non-life y B'eTHaMi BNnvBalOTb BNacHWi kanitan, cniBBigHOLLEHHS
60pry # aKTUBIB, BiAHOLIEHHSI onepaLiiH1X BUTpaT Ao akTueiB, ROE, ROA, BigHOLIEHHS iIHO3EMHOrO KaniTanay Ao 3arasb-
HOro Kanitany Ta WopiYHi TeMnu 3pocTaHHs BBI.

KnrouoBi cnoBa: edekTuBHiCTb, Tob6iT-MOAeNb, He MOoB'A3aHe 3 >XUTTAM CTpaxyBaHHS, aHani3 cepeaoBulla
(YHKUIOHYBaHHSI, CTPaxoBi KOMMaHii, TEXHIYHA eEeKTMBHICTb

JEL Knacudikauin: C14, F65, G22, P47
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