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Insurance companies are part of financial institutions that contribute to the 
financial system. During this Covid-19 pandemic, people are certainly more 
concerned about the importance of health or life insurance. Therefore, for 
insurance companies, this is a big opportunity to increase their market share. 
This study aims to compare the efficiency of the performance of sharia insurance 
companies (full fledge) and conventional insurance operating in Indonesia using 
two stages of data envelopment analysis (DEA) for the period before and during 
Covid-19 (2018 - 2021). The first stage is to measure efficiency using the 
non-parametric DEA approach and the second stage uses the Tobit Regression 
model to see the factors that affect the efficiency level of insurance companies 
during the period of Covid-19. This result indicates the average efficiency score 
of Sharia and conventional insurance fluctuated, especially in 2020 there was a 
decline in efficiency scores, and it is evidence that Covid-19 has had little effect 
on the insurance business, both conventional and sharia insurance. However, 
this study reveals that the average conventional insurance can adjust to these 
conditions faster than the average sharia insurance. The effect on the efficiency 
level of the insurance companies can be seen from internal and external factors. 
The findings in this study indicate that insurance efficiency is more influenced by 
internal variables such as SIZE, ROA and NPM than external variables. There 
was no significant change in insurance efficiency during the Covid-19 pandemic. 
 
Keywords: Efficiency; Sharia Insurance; Conventional Insurance; Covid-19; 
Tobit Regression  
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INTRODUCTION 
The Covid-19 pandemic began to spread to 

Indonesia at the end of 2019 and the World Health 
Organization (WHO) declared as a global pandemic on 
March 11, 2020. It shakes many ways, not only had an 
impact on the health sector but also caused global 
economic conditions to experience severe shocks. 
Fernandes (2020) tells about the impact on economic 
activity to stop from production disruptions, decreased 
consumption, supply chain disruptions, loss of income, 
and a decline in financial markets. The financial sector 
was badly affected during the pandemic, it is evident 
that most of the financial sector has experienced a 
decline, although some have experienced an increase 
(Kusuma & Widiarto,  2022).  

The insurance sector is part of the financial 
system, which is very important for the economic 
growth of a country. As part of the financial services 
sector, the insurance sector has a strategic role in 
promoting economic stability in the risk management 
of economic activities (Ikhwan & Rusydiana, 2022). 
Insurance development is positively correlated with 
economic growth (Han et al., 2010).  

Two systems are operating in the insurance 
industry today. Currently developments, at least there is 
insurance based on sharia principles and conventional 
insurance. When measured by total assets, the growth 
rates for both insurance companies increased from year 
to year. Sharia insurance, known as takaful, first 
appeared in Indonesia in 1994 and has now been 
around for approximately 28 years. Regarding future 
developments, the sharia insurance financing industry 
will continue to grow (Azhari & Sukmaningrum, 2021). 

According to Maksum (2011), the fundamental 
difference between Islamic insurance and traditional 
insurance lies in the purpose and base of operations. 
The purpose of sharia insurance is to help each other 
(ta’awuni), while conventional insurance aims to replace 
each other (tabaduli). Operationally both are based on 
statutory regulations, but sharia insurance prohibits it, 
in contrast to riba (usury), gharar (Ambiguity) and 
maysir (gambling). There are also significant differences 
in risk management principles: Islamic insurance is 
called risk sharing and traditional insurance is called risk 
transfer (Sula, 2000). 

The concept of risk sharing, which is the risk that 
is shared with fellow insurance participants, makes the 
company distinguish between company funds and 
participant funds. So that no one party feels benefited 
or harmed (Puspitasari, 2011). Meanwhile, the concept 
of risk transfer, namely the principle of risk by 
transferring or transferring the risk of insurance 
participants to insurance companies. It makes premium 
payments the full rights of the company and the risk 
that customers will switch to conventional insurance 
companies. 

According to data from the Financial Services 
Authority (OJK) (2020), the percentage of the market 
share of the sharia insurance industry in Indonesia in 
gross contributions and gross claims in 2020 has 
increased compared to 2019, while in total assets, it has 
decreased. The year of 2020 was difficult because 
Indonesia was hit by an outbreak of Covid-19 infection 
(Coronavirus Disease 2019). This has significant 
implications not only for public health but also for the 
financial services industry, particularly the insurance 
industry. As shown in Table 1 below:  

 
Table 1 Market Share of Insurances in Indonesia 

Description  
Gross Contribution  Gross Claim  Asset 
2019 2020 2019 2020 2019 2020 

All Life & 
Non Life 
Insurance (Seluruh 
Asuransi) 

287,6
5 

278,7
5 

199,6
2 

208,6
2 

756,5
2 

748,7
5 

All Life & 
Non Life Syaria 
Insurance (Seluruh 
Asuransi Syariah) 

16,75 17,52 10,68 13,08 45,8 44,28 

Percentage of 
All Life & Non 
Life Sharia 
Insurance 
(Persentase 

5,82% 6,28% 5,35% 6,27% 6,05% 5,91% 
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Seluruh Asuransi 
Syariah) 

Source: OJK (Insurance Statistics 2020) 
 
Based on table 1, in 2020, the assets of the 

Islamic insurance industry decreased by 3.30% 
compared to the previous year from Rp. 45.8 trillion to 
Rp. 44.28 trillion. The same thing happened to 
conventional insurance; in 2020 the company's total 
assets amounted to Rp. 748.75 trillion, a decrease of 
Rp. 3.77 trillion compared to assets in 2019, which was 
Rp. 756.52 trillion. The decline in assets in the two 
insurance industries was mainly due to the Covid-19 
pandemic, which had impacted the performance and 
development of the Non-Bank Financial Industry 
(IKNB), including Sharia IKNB. 

Based on data from the OJK (2020), for sharia 
general insurance companies, the impact of Covid-19 
on the total value of tabarru' contributions in 2020 was 
Rp. 1,699.40 billion, this decreased by Rp. 187.75 billion 
or 9.95% lower compared to This means that the 
pandemic conditions have a major impact on the 
income of sharia general insurance companies in 
Indonesia (Ghoni, 2021).  

The same thing happened to conventional 
insurance, where there was a significant decline due to 
the Covid-19 pandemic. Based on data from the OJK 
(in Siswanto, 2021), at least there was a decline in the 
acquisition of conventional insurance premiums by 
13.8% in the March 2020 report. However, 
conventional insurance market share still dominates 
over sharia insurance companies. 

Seeing the impact of the Covid-19 pandemic on 
health, people should be aware of the importance of 
life or health protection. So that, it will increase public 
awareness of having life and health insurance. This is 
certainly a great opportunity for the insurance industry 
to increase its market share in Indonesia, and one of 
the measuring tools is efficiency. Many studies on 
efficiency have been carried out by comparing the 
Islamic insurance industry with conventional ones 
resulting in differences in results or a research gap. 

Several studies show that the efficiency of the 
Islamic insurance industry is better than that of the 
conventional insurance industry (Ade et al., 2018; Khan 
& Noreen, 2014; Janjua & Akmal, 2015; Almulhim, 
2019), while other studies state the opposite such as 
(Antonio et al., 2013; Rahman, 2013; Ikhwan & 
Rusydiana, 2022).  

Further studies on efficiency also have been done 
with development of analysis namely Two-Stage 

method on efficiency which is combine DEA with 
Tobit Regression in the financial services sector. 
Regarding the factors that influence insurance 
efficiency in studies, several literatures show varying 
results. Iskandar et al. (2020) who found that the 
variable size which reflects total assets in Islamic 
insurance has a significant effect on the value of 
technical efficiency (TE). This result is consistent with 
research which states that variable size has a significant 
impact on the efficiency of insurance companies 
(Abbas et al., 2018; Cummins & Xie, 2016; Indrarini et 
al., 2019; Wasseja & Mwenda, 2015; Biener et al. 2016; 
Yakob et al. 2014; Afza & Asghar 2012). Nevertheless, 
research by Rahman (2013) revealed a different result 
from Conventional and Takaful life industry in 
Bangladesh where the higher Size of the companies, the 
smaller the probability for the companies to be more 
efficient in utilizing their inputs to generate more 
outputs.  

The correlation between insurance efficiency and 
macroeconomic variables has been studied before. One 
of them is Karbhari et al. (2018) who examines 
macroeconomic variables such as GDP and inflation 
variables. The finding indicates that economic growth 
in a country tends to significant increased in technical 
efficiency and also scale efficiency in Islamic insurance 
companies. Despite the fact that GDP growth has no 
effect on efficiency change of insurance by 
(Chakraborty & Harper, 2017). In addition, Abdou et 
al. (2014) tells the macro-economic variables like GDP 
and CPI  have no statistically significant influence on 
the performance of the overall insurance industry in 
Malaysia, as measured by net contributions. 

Moreover, further research on factors affecting 
efficiency has been carried out such as (Abdin et al., 
2022; Abidin & Cabanda, 2011; Iskandar et al., 2020). 
The results of previous studies state that there are 
differences in the effect on the efficiency of insurance 
companies. The difference in this study is in the 
independent variables where there are internal and 
external factors.   

Based on these studies, no one has specifically 
discussed about the efficiency level comparison of 
sharia and conventional insurance regarding conditions 
before and during the Covid-19 and its determinants. 
Therefore, efficiency research in both conditions is 
needed to measure and analyze whether there is a 
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decrease or increase in the level of efficiency of Islamic 
and conventional insurance companies. In addition, 
further studies were conducted using the Tobit 
regression to measure which variables affect the level of 
insurance efficiency. So, the purpose of this paper is to 
compare the performance efficiency of Islamic 
insurance companies (full fledge) and conventional 
insurance companies operating in Indonesia using two 
stages of data envelopment analysis (DEA) for the 
period before and during Covid-19 (2018 – 2021). 

LITERATURE REVIEW 
Efficiency 

The concept of efficiency comes from the 
concept of microeconomics: namely consumer theory 
and producer theory. From the point of view of 
consumer theory trying to maximize utility or 
individual satisfaction, while from the point of view of 
producer theory trying to maximize profit or minimize 
costs (Ascarya & Yumanita, 2007). Moreover, according 
to Antonio et al. (2013), the measurement of efficiency 
is one of the benchmarks for comparing insurance 
performance and also as a determining factor for the 
level of competitiveness. Efficiency measures assess the 
level of competitiveness in terms of inputs and outputs. 

There are two types of efficiency: economic 
efficiency and technical efficiency. In economic 
efficiency has a macroeconomic picture, while technical 
efficiency has a microeconomic picture. Farrell (1957) 
states that the efficiency of a company consists of two 
components, namely Technical Efficiency (TE) and 
Allocative Efficiency (AE). Technical efficiency is the 
ability of a company to use its inputs in maximizing the 
achievement of output. Meanwhile, allocative efficiency 
is the company's ability to use inputs at an optimal 
level. The combination of these two components will 
produce a measure of economic efficiency, or cost 
efficiency, or overall efficiency (Ascarya & Masrifah, 
2022).  

In this study, the measurement of technical 
efficiency with the DEA analysis technique is used to 
measure the operational relationship in the process of 
using inputs into outputs. The term DEA refers more 
to the definition of technical efficiency, namely the 
relationship between inputs and outputs in a business 
unit (Rusydiana, 2013). 

Efficiency is a relative indicator that reflects the 
results of a particular business unit by comparing them 
with the results of other similar business units. 
Profitability is expressed through the values of the 
analyzed subject indicators. However, efficiency and 

profitability are essential for an insurance company to 
achieve its goals. Defining the relationship between 
them can help the insurance company's management 
better manage its performance and better identify the 
tasks that must be completed to achieve the goals set by 
the shareholders. 

The efficiency of financial institutions such as 
insurances may be evaluated through their operations, 
which explains the relationship between the insurance's 
input and output. The approach used in calculating 
insurance efficiency is the added value approach which 
is a theory of the intermediation approach as a 
determinant of the output. This interpretation is 
complemented by non-parametric calculations using 
DEA.  

Abidin & Cabanda (2011) tried to measure the 
efficiency of 23 non-life insurance in Indonesia over 
the period 2005 to 2007 using two stages of analysis, 
namely: Data Envelopment Analysis (DEA) in the first 
stage and the Tobit model in the second stage. The 
study’s results found that non-life insurance in 
Indonesia during the study period had a few reached 
the optimal level of efficiency and bigger insurance 
companies were found to be efficient than smaller 
companies. The Tobit model reveals that variables such 
as ROE and NPM have a positive relation between 
profitability and value of DEA, while ROA has a 
negative relation.  

Abbas et al. (2018) who evaluated the cost, 
allocative and technical efficiency on performance of 
Takaful and Conventional Insurance Firms in Pakistan. 
Using the two-stage method on 6 years panel data 
(2010-2015) of 32 life and non life conventional 
insurance firms and 5 general and family Islamic 
insurance. The study's results found that Takaful and 
insurance firms have been operating on almost equal 
efficiency levels. Moreover, Leverage is the main 
contributor for efficiency optimization, followed by the 
firm Size, whereas, firm’s Age has no contribution in 
efficiency scores.  

Furthermore, Abdin et al. (2022) use the 
Two-Stage Data Envelopment Analysis approach to the 
influence and efficiency level of general insurance 
companies in Indonesia for the period 2017 – 2018. 
The empirical findings illustrate a positive trend in the 
efficiency level of general insurance companies. In this 
study, The expense ratio is the only factor influencing 
the efficiency level of general insurance companies in 
Indonesia. Meanwhile, company ownership and 
investment adequacy ratio do not affect the efficiency 
level of general insurance companies in Indonesia. 
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Insurance with national and foreign license has 
different efficiency levels, where foreign-owned 
companies are better.  

In one side, Abdou et al. (2014) who measured 
external factors on the performance of the insurance 
industry in Malaysia in terms of net contributions 
revealed that the explanatory macro-economic 
variables, GDP, CPI have no statistically significant 
influence. On the other side, research by Ismail et al. 
(2018) investigated the impact of macroeconomic 
factors towards the performance of insurance 
companies in Malaysia, measured by ROA. The findings 
conclude that GDP affect the company’s performance 
while CPI gives less impact towards the company’s 
performance. But, GDP is negatively correlated to 
company performance.  

METHODOLOGY 
Research Sample 

This research uses quantitative data with the 
DEA stage method to explain the efficiency 
performance and its determinants. The data is sourced 
from the annual financial reports of insurances 
companies during the 2018-2021 period. This study 
takes a population of Sharia Insurance (full fledge) and 
the population of Conventional Insurance only takes a 
few companies registered with the Financial Services 
Authority (OJK) and the sample selection is based on 
the following criteria: 

1.​ Sharia Insurance Companies (full fledge) 
and Conventional Insurance Companies 

operating in Indonesia and registered with 
the OJK in the year of 2018-2021. 

2.​ Insurance companies that have complete 
financial report data and are published on 
the website of each company from 2018 to 
2021. 

3.​ Sampling is in the form of a comparison of 
the same type between Islamic insurance 
and conventional insurance and there are 
report data that are in accordance with the 
research variables both based on input and 
output variables. 

4.​ The population of sharia insurance (full 
fledge) was taken from data from the 
Indonesian Sharia Insurance Association 
(AASI) and conventional insurance 
companies were taken in the form of life 
and general insurance companies which 
have the largest assets of around 10 trillion 
and 1 trillion rupiah. 

So that in this study there was a sample of 12 
Islamic Insurance companies (full fledge) including life 
and general insurance and 12 Conventional Insurance 
companies. The conventional insurance samples were 
taken from a number of insurance populations in 
Indonesia where some of these samples represented a 
population. The following is a sample table in the 
study:  

 
Table 2 Samples of Islamic Insurance Companies (Full Fledge) and Conventional 

No Syaria Type No Conventional Type 

1 PT Asuransi Jiwa Syariah 
Al Amin Life 1 PT Prudential Life 

Assurance​  Life 

2 PT Asuransi Jiwa Syariah 
AmanahJiwa Giri Artha Life 2 PT Asuransi Jiwa AIA 

Financial Life 

3 PT Asuransi Jiwa Syariah 
Jasa Mitra Abadi Life 3 PT AXA Mandiri 

Financial Services Life 

4 PT Asuransi Takaful 
Keluarga Life 4 PT Asuransi Jiwa 

Manulife Indonesia Life 

5 PT Capital Life Syariah Life 5 PT Allianz Life 
Indonesia Life 

6 PT Asuransi Syariah 
Keluarga Indonesia Life 6 PT Asuransi Simas Jiwa 

L
ife  

7 PT Prudential Sharia Life 
Assurance Life 7 PT Indolife 

Pensiontama Life 

8 PT Asuransi Chubb 
Syariah Indonesia General  8 PT Asuransi Astra 

Buana General 

9 PT Asuransi Sonwelis 
Takaful General 9 PT Asuransi Tugu 

Pratama Indonesia General 
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10 PT Asuransi Takaful 
Umum General 10 PT Asuransi Central 

Asia General 

11 PT Asuransi Jasindo 
Syariah General 11 PT Asuransi Sinar Mas General 

12 PT Asuransi Askrida 
Syariah 

General 12 PT Asuransi MSIG 
Indonesia 

General 

 

Analysis Tool 
In the first-stage of the analysis, we uses a 

non-parametric quantitative approach, Data 
Envelopment Analysis (DEA). The DEA efficiency 
metthodology are commonly methods used by 
insurance researcher. The DEA Method is a 
mathematical programming technique that measures 
the efficiency of a decision-making unit (DMU) which 
does not use efficient inputs and causes inefficiencies, 
both in input and output variables. Moreover, DEA can 
be used to evaluate multiple inputs and outputs 
(Ascarya & Masrifah, 2022) and gives information 
about the number of inputs and outputs that must be 
adjusted to achieve maximum efficiency (Potential 
Improvement). The advantage of this approach is that 
it does not require an explicit specification of the 
function form and only requires a little structure to 
form an efficiency frontier (Ascarya & Yumanita, 
2007). The first model in the DEA method is CRS 
which was introduced by Charnes, Cooper, and Rhodes 
(CCR) and the second model is VRS which was 
developed by Banker, Charnes, and Rhodes (BCC).  

To culculate the level of efficiency, we using the 
MaxDEA software with input oriented CRS model 
where we assume that insurances company have more 
control over inputs than output quantities. The 
measurement of DEA efficiency in the first stage uses 
variabel data based on previous study, the input variabel 
are: total asset, equity and total expenses, for the output 
variable investment incomes, premiums/contribution 
and claims (Ikhwan & Rusydiana, 2022). An efficient 
DMU determined by value of 1 or 100%. While, The 
inefficient of firm considered which is less than 1. 

The second stage uses Tobit Regression model to 
estimate the factors that affect the level of efficiency 
with the statistical program Stata. Two-stage DEA 
analysis has been the dominant approach in exploring 
the influence of a firm-specific or exogenous factor on 
the efficiency of insurance firms (Kaffash et al., 2020). 
There are several techniques to determine the 
dependent between the technical efficiency score and 
other factors. One of the most important methods is 
Tobit regression. The Tobit regression was used to test 
the association between the value of DEA as 

dependent variable because the value of dependent 
variable the DEA score has limited outcome or always 
equal to one. As independent variables that effect the 
efficiency level of insurance in this study such as 
internal and external factors. The internal factors are 
Total Asset (SIZE), Return on asets (ROA), Return on 
equity (ROE), Net premium margin (NPM) and Gross 
Profit Margin (GPM), for the external factors are Gross 
Domestic Product (GDP) and Inflation (IHK).  

In addition, a dummy variable is included to 
assess the extent to which the insurance's efficiency 
changed before and during the Covid-19. The 
pandemic period began when the Covid-19 virus was 
declared to have spread in Indonesia, namely in 2020 
until now. The Tobit regression estimation model used 
in this study is : 

 
𝛶𝑡 = 𝛽0 + 𝛽1SIZE + 𝛽2ROA + 𝛽3ROE+ 

𝛽4NPM + 𝛽5GPM + 𝛽6GDP + 𝛽7IHK + µ  
 
Where: 
Y ​ = Efficiency Score  
SIZE​ = Total asset in log form 
ROA ​ = Return on Asset (earnings before 

taxes to Assets)  
ROE ​ = Return on Equity (earnings after 

taxes to Equity)  
NPM ​ = Net Profit Margin (Earning after tax 

to total net premium income) 
GPM ​ = Gross Profit Margin (Earning 

before tax gross profit income) 
GDP ​ = Gross Domestic Product per capita 

in log form (WorldBank) 
IHK​ = Inflation (WorldBank) 
Dummy = Before Covid-19 (0) and During 

Covid-19 (1) 
 
​ We use this model and develop the analysis to 

be more comprehensive with indicators of financial 
performance of insurance companies as well as 
macroeconomic factors. The impact of financial 
performance on insurance efficiency has been carried 
out by (Abidin & Cabanda, 2011; Iskandar et al., 2020; 
Abdin et al., 2022; Indrarini et al., 2019) where the 
profitability ratios is an internal factor in this study. 
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Next,  we did the same analysis by Karbhari et al. 
(2018), Abdou et al., (2014), Chakraborty & Harper 
(2017) where macroeconomic variables were used as 
external factors.  

The Mann-Whitney U test is used to compare 
difference in input-output between the average of 
sharia and conventional insurance during Covid-19 
period in Indonesia. We used this method cause the 
assumption of normality is not met. The criteria is if 
the significance value is less than α = 0.05 then Ho is 
rejected with a decision that there is a difference in 
efficiency level, otherwise if the significance value is 
greater than α = 0.05 then Ho is accepted with the 
conclusion that there is no difference in sharia and 
conventional insurance.  

The hypothesis in the different test independent 
sample t-test for the variance test is: 

H0 : there is no difference in average 
input-output between the sharia insurance companies 
with conventional insurance companies. 

H1 : there is a difference in average input-output 
between the sharia insurance companies with 
conventional insurance companies. 

 

RESULT AND ANALYSIS 
Descriptive Statistics 

An overview of the data used in this study will be 
presented. Table 3 presents descriptive statistics of the 
input and output variables of Sharia (full fledge) and 
Conventional Insurances in Indonesia, before and 
during Covid-19 periods.  

 
Table 3 Descriptive Statistics 

Variable  Before Covid-19  
N Mean Max Min Stdev  

Sharia Insurances       

Total asset  
2
4 1.348.169 9.213.438 78.593 2.529.927  

Equity  
2
4 127.025 552.500 5.000 140.235  

Total expenses 
2
4 155.796 1.310.033 12.941 331.131  

Investment incomes  
2
4 17.501 167.557 1.368 37.925  

Premiums/contribution   
2
4 319.558 2.554.158 8.828 672.446  

Claims 
2
4 95.879 506.818 212 127.946  

Conventional  
Insurances     

Total asset  
2
4 28.616.131 71.619.133 

3.374.09
0 19.822.901  

Equity  
2
4 428.492 1.933.133 100.000 513.342  

Total expenses 
2
4 8.588.824 22.215.490 467.791 6.982.959  

Investment incomes  
2
4 1.187.823 5.202.462 25.148 1.371.685  

Premiums/contribution   
2
4 9.431.356 23.594.320 

1.425.01
7 6.371.986  

Claims 
2
4 6.118.784 16.716.399 426.742 4.838.261  

Variable  During Covid-19 Growth 
 N Mean Max Min Stdev 

Sharia Insurances       

Total asset  
2
4 1.438.699 9.046.944 74.531 2.367.694 6,72 
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Equity  
2
4 128.972 552.500 5.000 139.882 1,53 

Total expenses 
2
4 217.518 1.748.654 11.858 467.718 39,62 

Investment incomes  
2
4 12.413 107.999 1.004 24.132 -29,08 

Premiums/contribution   
2
4 405.572 2.961.751 12.548 796.615 26,92 

Claims 
2
4 158.994 1.182.990 1.659 266.785 65,83 

Conventional  
Insurances     

Total asset  
2
4 31.686.005 67.396.709 

5.087.10
6 20.534.624 10,73 

Equity  
2
4 429.051 1.933.133 100.000 513.789 0,13 

Total expenses 
2
4 9.909.399 21.998.922 484.041 7.385.218 15,38 

Investment incomes 2
4 1.339.153 3.893.021 65.229 1.228.063 12,74 

Premiums/contribution   
2
4 11.818.134 35.550.689 

1.544.00
2 8.150.309 25,31 

Claims 
2
4 7.806.047 22.494.667 413.555 6.505.990 27,58 

Source: (Data processing)  
 
From the statistical description table above, there 

were significant differences in the input-output 
variables in conditions before and during Covid-19, 
namely 2018-2021. During the observation period, 
conventional insurance has a greater amount than 
sharia insurance in all input and output variables. 
However, sharia and conventional insurance seem to 
have experienced a lot of growth on average during the 
Covid-19 period. There was an average growth in sharia 
insurance, except for the investment income variable, 
which experienced a significant decrease of around 
29.08 percent. The biggest growth on average in sharia 
insurance is in the claims variable, which recorded an 
increase of 65.83 percent. 

On the other hand, the input-output variables in 
conventional insurance all experience growth on 
average. the largest and smallest change can be seen in 
the claims output variable and the capital input variable, 
which are around 27.58 and 0.13 percent respectively. 

The difference in the growth of the two insurances is 
only a decrease in the output variable of investment 
income in sharia insurance, while conventional 
insurance does not. 

Insurances Efficiency Score 
The discussion will show the efficiency level of 

12 sharia and conventional insurances, respectively in 
Indonesia before and during Covid-19, which is in the 
years 2018 until 2021 period using Data Envelopment 
Analysis (DEA). The results will be displayed through 
an efficiency score with a ranging from 0 to 1. A score 
of 1 describes the insurance's ability to optimally its 
inputs and outputs. However, if the efficiency score has 
not reached 1 or 100%, then the insurance is inefficient 
or has not managed its inputs and outputs optimally. 
The efficiency score after data processing using 
MaxDea 8 can be seen in the following table. 

 
Table 4 Insurances Efficiency Score 

DMU   
CRS 
2018  2019  2020  2021  

SU_AL-AMIN  1,00  0,57   0,58   0,98   
SU_AmanahJiwa 0,32   1,00   0,61   0,76   
SU_Jasa_Mitra 1,00   0,91   0,70   0,90   
SU_Takaful_Keluarga 0,36   0,37   0,38   0,68   
SU_Capital_Life 0,42   0,70   0,18   0,19   

 
Finance and Sustainability | http://journals.smartinsight.id/index.php/FS​  ​                ​           December 2023 | Volume 1 Issue 1 



Parizi & Riani​    Determinants of The Sharia and Conventional Insurance Efficiency ​
​    Before and During Covid-19    
 

SU_ASKI 0,40   0,46   0,53   0,79   
SU_Prudential_Sharia 1,00   1,00 1,00 1,00 
SU_Chubb_Syariah 0,51   0,73   0,45   0,40   
SU_Sonwelis 0,29   0,25   0,27   0,23   
SU_Takaful_Umum 0,44   0,38   0,33   0,56   
SU_Jasindo_Syariah  0,53   0,61   0,37   0,40   
SU_Askrida_Syariah 0,88   0,65   0,57   0,68   
KU_Pridential_Life 0,87   1,00   0,83   0,99   
KU_AIA 0,32   0,43   0,39   0,48   
KU_AXA 0,95   0,65   0,61   0,77   
KU_Manulife   0,54   0,62   1,00   0,78   
KU_Allianz 0,54   0,69   0,67   0,69   
KU_Simas_Jiwa 0,70   1,00   1,00   0,97   
KU_Indolife 0,84   0,88   1,00   0,76   
KU_Astra_Buana 0,75   0,78   0,71   0,82   
KU_Tugu_Pratama 0,88   1,00   0,99   1,00   
KU_Central_Asia 0,76   0,66   0,87   0,67   
KU_Sinar-Mas 0,70   0,93   1,00   0,76   
KU_MSIG 1,00   0,48   0,49   0,48   
Mean   0,67   0,70   0,65   0,70   

 
Based on Table 4, it can be seen that the 

insurance efficiency score in Indonesia fluctuates. The 
average overall insurance efficiency score for the 
2018-2021 is 0.68. However, if measured annually, the 
standard shows an interesting trend. The average 
insurance efficiency score decreased significantly in 
2020. Then, there was an increase in the average 
efficiency score in 2021. The findings of this study 
reveal that Covid-19 has had little effect on the 
conventional and sharia insurance. This study is in line 
with (Ikhwan & Rusydiana, 2022). 

In sharia insurance companies, some companies 
obtain a maximum efficiency level of 1 or 100 percent 
for four years of observation which is Prudential Sharia 
insurance company. Meanwhile, none of the 

conventional insurance companies showed perfectly 
efficient results from 2018 to 2021. The lowest score 
shows in the sharia insurance company, which is 
Sonwelis insurance company in 2021 around 0.23 or 23 
percent.  

Efficiency Comparison of Conventional and 
Sharia Insurance 

Furthermore, a comparison will be made on 
Insurance efficiency based on conventional and Sharia 
insurance classification. The comparison is made by 
looking at the average efficiency value of conventional 
and Sharia insurance each year during the four-year 
study period. 
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Figure 1. Efficiency Comparison of Conventional and Sharia Insurance 

 
Figure 1 shows the average efficiency score of 

conventional insurance is higher than that of Islamic 
insurance. These analysis results are in line with (Khan 
& Noreen, 2014; Janjua & Akmal, 2015; Almulhim, 
2019; Ade et al., 2018), where conventional insurance is 
considered more efficient than Islamic insurance. 
However, the results of several other studies contradict 
the results of this study (Rahman, 2013; Antonio et al., 
2013; Ikhwan & Rusydiana, 2022). The efficiency value 
of sharia insurance experienced a significant decrease in 
2020 of around 0.14 or 14 percent, while the opposite 
happened on conventional insurance, which had a slight 
increase in the average efficiency score of about 0.04 or 

4 percent in 2020. Interestingly, a significant difference 
is seen in the average efficiency score of those 
insurances in the year of observation, where Islamic 
insurance has an average score of about 0.59 and 
conventional insurance has an average score of 0.76.  

Tobit Regression 
The data are then analyzed using the Tobit model 

to identify which factors influence the level of technical 
efficiency while utilizing intermediation procedures. 
Table 6 represents the overall findings of the Tobit 
estimation in this investigation: 

 
Table 5 Tobit Regression Result 

Variabel Dependent: DEA  Coefficient P-value 
Independent   
SIZE 0.3043 0.023 
ROA 3.3724 0.068 
ROE 0.2211 0.344 
NPM -0.9988 0.038 
GPM 0.6105 0.121 
GDP -8.53 0.932 
IHK -0.4148 0.900 
Dummy -0.5447 0.899 
_Cons 8.5330 0.927 

 
Notes: **significant at 10% significance level, *significant at 5% significance level  

 
Based on the results of the analysis in Table 5, it 

can be seen that several variables have positive and 
negative impacts. The results of this analysis indicate 
that many variables do not have a significant effect, 

while several variables show a significant effect. Thus, 
by using this Tobit model, we can see the factors that 
affect the value of insurance efficiency are internal and 
external. The SIZE variable, an internal factor of the 
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insurance company, shows a significant effect on 
insurance efficiency at 0.023 which is lower than 5% 
probability level and shows a positive effect. These 
results support the findings of the study from (Iskandar 
et al., 2020; Abbas et al., 2018; Indrarini et al., 2019; 
Wasseja & Mwenda, 2015; Biener et al., 2016; Yakob et 
al., 2014; Cummins & Xie, 2016). This result shows that 
the greater the number of company assets, the better 
the value of technical efficiency. The large size of the 
insurance company can be controlled better so that its 
performance is more efficient. Therefore, the larger the 
insurance company, the more efficient. These results do 
not support the findings of Rahman  (2013) who states 
that in conventional and Islamic industries in 
Bangladesh, the smaller the company size, the higher 
the possibility for companies to be more efficient.  

Furthermore, the ROA variable has a positive 
relation with a coefficient value of 3.3724. It shows a 
positive influence on insurance efficiency with a 
probability value is smaller than the 10% of confidence 
level, which is 0.068. It means that increasing ROA 
causes insurance’s companies efficiency level to rise. 
This result contrasts with research from Abidin & 
Cabanda (2011), which states that ROA is negatively 
related and insignificant to the efficiency of insurance. 
Then, the ROE variable negatively affects the technical 
efficiency of the firm with probability value of 0.344 
which is greater than the 10% confidence level, but the 
coefficient has a positive relation. This result is not by 

research states that ROE significantly affects on 
efficiency (Indrarini et al., 2019; Akhtar, 2018; Afza & 
Asghar, 2012).  

This study also found that the NPM variable has 
a coefficient value of -0.9988, which indicates a 
negative relation but shows a significant effect on 
insurance efficiency because the probability value is 
0.038 < 0.05. This finding is opposite to research from 
(Abidin & Cabanda, 2011). In addition, the GPM 
variable shows different things which do not affect 
efficiency because the probability value is 0.121 > 0.1.  

External factors such as GDP and IHK show 
negative results and do not affect the efficiency score of 
insurance companies. Because the two variables show a 
probability value greater than the 10% confidence level. 
This result is in line with research by Chakraborty & 
Harper (2017), which express that GDP growth does 
not affect the efficiency change of insurance in 
Malmquist productivity analysis. In contrast, Karbhari 
et al. (2018) show macroeconomic variables such as 
GDP and inflation tend to increase with a country's 
economic growth in terms of technical and scale 
efficiency in Islamic insurance companies. Meanwhile, 
the dummy variable before and during Covid-19 also 
showed negative results and no effect.  

The findings in this study indicate that the 
internal variable is more influenced rather than external 
variables and there is no significant change in insurance 
efficiency during the Covid-19 pandemic.  

 
Table 6 Wilcoxon Samples Test 

 
N Mean 

Std. 
Deviation 

Std. 
Error Mean 

t 
Stat 

P(T<=t
) two-tail 

Sharia 
Insurance  

   

Before 
Covid-19 

2
4 

2063929 3630548 741082.
5 

-
3.371 

0.0007 

During 
Covid-19 

2
4 

2362167 3805312 776756.
1 

  

Conventiona
l Insurance  

   

Before 
Covid-19 

2
4 

5437140
9 

3702435
4 

7557565 -
3.314 

0.0009 

During 
Covid-19 

2
4 

6298779
0 

3794121
5 

7744718   

 
From the table above, the results of the different 

tests on the Wilcoxon test sample of sharia insurance 
showed differences before and during Covid-19. It can 
be seen that the probability value is around 0.0007 < 
0.05. So it can be concluded that there are significant 

differences in Islamic insurance in the period before 
and during Covid-19. The same thing happened to 
conventional insurance, where the probability value of 
0.0009 was less than 0.05. This means that Ho is 
rejected and H1 is accepted, so there is a significant 
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difference between before and during Covid-19 in 
conventional insurance. To sum up, this result shows 
that both insurance (sharia and conventional) have 

quite different in input-output before and during 
Covid-19 in the average Islamic and conventional 
insurance.   

 
Table 7 Independent Two-sample Mann-Whitney Test 

Category N Mean 
Std. 

Deviation 

Std. 
Error 
Mean 

t Stat 
P(T<=t) 
two-tail 

Sharia 2
4 

2362167 3805312 776756.1 5.856 0.0000 

Conventiona
l 

2
4 

6.30e+07 3.79e+07 7744718   

 
From Table 7, it can be seen the statistically 

significant difference between the input-output of the 
sharia and conventional insurance was confirmed. 
There is a difference in the probability value for around 
0.0000, which is less than 0.05. H1 accepted. To 
summarize, the finding of this study indicates a 
significant difference in input-output between the 
sharia and conventional insurance during the covid-19 
period.  

CONCLUSION 
This study focuses to measured and compared 

the efficiency level of 24 Indonesian insurance (both 
conventional and Sharia insurance) in the 2018 to 2021 
period. Then, Tobit Regression is used to find 
determinants of sharia and conventional efficiency of 
insurance through internal and external factors. The 
internal factors are by insurance’s performance 
profitability, while the external factors are 
macroeconomic indicators. The result shows that the 
average efficiency score of Sharia and conventional 
insurance fluctuated throughout the study period. It 
can be seen in 2020, the average of efficiency score of 
those insurances declined to 0.65 from 0.70. However, 
this study reveals that the average conventional 
insurance company can adjust to these conditions faster 
than the average sharia insurance company. Prudential 
Sharia insurance is the only company with the highest 
efficiency value of 1 during the study period. 

Further analysis is shown by Tobit regression. 
The internal variables such as SIZE, ROA and NPM 
had a significant positive impact on insurance 
efficiency. It means that Indonesian insurance will be 
more efficient in line with the increase in performance 
of SIZE, ROA NPM insurances. For the external 
variables, there is no effect on insurance companies 

efficiency score  and the dummy variable in the form of 
the period before and during Covid-19. 

Indonesian insurance companies (both sharia and 
conventional) need to be careful in taking action amid 
the Covid-19 pandemic. One thing can be to try to 
reduce some costs of insurance management and 
evaluate each policy. The limitation of this study lies in 
the use of samples. Therefore, for further research to 
get the best results, you can take both sharia and 
conventional insurance in Indonesia. Also, DEA 
method used to calculate is still limited to one way, 
namely CRS. For further research, it will be better to 
compare Technical Efficiency (TE), Allocative 
Efficiency (AE) and Overall Efficiency (OE). 

REFERENCES 
AASI - Asosiasi Asuransi Syariah Indonesia. (2022). 

Aasi.or.id. https://aasi.or.id/id/daftar-anggota 
Abbas, M., Khan, A. B., Abbasi, S., & Mahmood, Z. 

(2018). Determinants of Cost Efficiency of 
Takaful and Conventional Insurance Firms of 
Pakistan. Review of Economics and 
Development Studies, 4(2), 331–340. 
https://doi.org/10.26710/reads.v4i2.418 

Abdin, Z., Mahelan Prabantarikso, R., Fahmy, E., & 
Farhan, A. (2022). Analysis of the efficiency of 
insurance companies in Indonesia. Canada. 
Decision Science Letters, 11, 105–112. 
https://doi.org/10.5267/dsl.2022.1.002 

Abdin, Z., Prabantariksob, R. M., Fahmy, E., & Farhan, 
A. (2022). Decision Science Letters. Analysis of 
the Efficiency of Insurance Companies in 
Indonesia, 11(2022), 105–112. 
https://doi.org/10.5267/dsl.2022.1.002 

Abdou, H. A., Ali, K., & Lister, R. J. (2014). A 
comparative study of Takaful and conventional 

 
Finance and Sustainability | http://journals.smartinsight.id/index.php/FS​  ​                ​           December 2023 | Volume 1 Issue 1 



Parizi & Riani​    Determinants of The Sharia and Conventional Insurance Efficiency ​
​    Before and During Covid-19    

 
 

insurance : empirical evidence from the 
Malaysian market. Insurance Market and 
Companies: Analyses and Actuarial 
Computations, 4(1), 23–35. 

Abidin, Z., & Cabanda, E. (2011). Efficiency of 
Non-Life Insurance in Indonesia. Journal of 
Economics, Business, and Accountancy | 
Ventura, 14(3), 197–202. 
https://doi.org/10.14414/jebav.v14i3.46 

Ade, P., Suryani, S., & Azmansyah, ; (2018). Analisis 
Perbandingan Efisiensi pada Perusahaan Jasa 
Asuransi Umum Syariah dan Konvensional di 
Indonesia dengan Pendekatan Two-Stage Data 
Envelopment Analysis. 29(2). https://doi. 

Afza, T., & Asghar, M. J. A. (2012). Financial reforms 
and efficiency in the insurance companies of 
Pakistan. African Journal of Business 
Management, 6(30), 8957–8963. 
https://doi.org/10.5897/AJBM11.1821 

Akhtar, M. H. (2018). Performance analysis of Takaful 
and Conventional Insurance Companies in 
Saudi Arabia. Benchmarking: An International 
Journal. 

Almulhim, T. (2019). Analysis of Takaful vs. 
Conventional insurance firms’ efficiency: 
Two-stage DEA of Saudi Arabia’s insurance 
market. Cogent Business and Management, 
6(1). 
https://doi.org/10.1080/23311975.2019.1633
807 

Antonio, M. S., Ali, M. M., & Akbar, N. (2013). A 
Comparative Analysis of the Efficiency of 
Takaful and Conventional Insurance in 
Malaysia. The International Journal of 
Excellence in Islamic Banking and Finance, 
3(1), 1–13. https://doi.org/10.12816/0001416 

Ascarya, A., & Masrifah, A. R. (2022). Challenges in 
Applying Standard Methodology for Research 
in Islamic Economics and Finance and the 
Way Forward. Teaching and Research Methods 
for Islamic Economics and Finance, 327–348. 
https://doi.org/10.4324/9781003252764-25 

Ascarya, A., & Yumanita, D. (2007). COMPARING 
THE EFFICIENCY OF ISLAMIC BANKS 
IN MALAYSIA COMPARING THE 
EFFICIENCY OF ISLAMIC BANKS. 
Bulletin of Monetary Economics and Banking, 
11(2), 1–27. 
https://doi.org/10.21098/bemp.v11i2 

Azhari, A. R., & Sukmaningrum, P. S. (2021). 
DETERMINAN PROFITABILITAS 
PERUSAHAAN ASURANSI SYARIAH DI 
INDONESIA. 8(4), 426–438. 
https://doi.org/10.20473/vol8iss20214pp426-
438 

Biener, C., Eling, M., & Wirfs, J. H. (2016). The 
determinants of efficiency and productivity in 
the Swiss insurance industry. European Journal 
of Operational Research, 248(2), 703–714. 
https://doi.org/10.1016/j.ejor.2015.07.055 

Chakraborty, K., & Harper, R. K. (2017). Dynamic 
Productivity Analysis of Insurance Firms - The 
Effect of Firm-Specific and Macroeconomic 
Characteristics. International Journal of 
Applied Economics, 14(2), 37–55. 

Cummins, J. D., & Xie, X. (2016). Efficiency and 
Productivity in the US Property-Liability 
Insurance Industry : Ownership Structure , 
Product and Distribution Strategies. Springer 
Science, Research & Management Science 238, 
113–163. 
https://doi.org/10.1007/978-1-4899-7684-0 

Farrel, M. J. (1957). The measure of productive 
efficiency. Journal of the Royal Statistical 
Society, 120, 28. 

Fernandes, N. (2020). Economic effects of coronavirus 
outbreak ( COVID-19 ) on the world economy. 
https://papers.ssrn.com/sol3/papers.cfm?abst
ract_id=3557504 

Ghoni, A. (2021). Perbandingan Tingkat Efisiensi 
Perusahaan Asuransi Umum Syariah Di 
Indonesia Sebelum Dan Saat Pandemi 
Covid-19. Jurnal Syar ’ Insurance ( Sijas ), 7(2), 
10–19. 

Han, L., Li, D., Moshirian, F., & Tian, Y. (2010). 
Insurance Development and Economic 
Growth. The Geneva Papers on Risk and 
Insurance-Issues and Practice, 35(2), 183–199. 
https://doi.org/10.1057/gpp.2010.4 

Ikhwan, I., & Rusydiana, A. S. (2022). Stability of 
insurance efficiency during the Covid-19 
pandemic: A comparative study between 
Islamic and conventional insurance in 
Indonesia. Jurnal Ekonomi & Keuangan Islam, 
8(1), 60–76. 
https://doi.org/10.20885/jeki.vol8.iss1.art5 

Indrarini, R., Canggih, C., & Alif Rusmita, S. (2019). 
Efficiency Determinants of Islamic Insurance 

 
Finance and Sustainability | http://journals.smartinsight.id/index.php/FS​  ​                ​           December 2023 | Volume 1 Issue 1 

 



Parizi & Riani​    Determinants of The Sharia and Conventional Insurance Efficiency ​
​    Before and During Covid-19    

 
 

in Indonesia. KnE Social Sciences, 3(13), 175. 
https://doi.org/10.18502/kss.v3i13.4204 

Iskandar, D., Noer Azam Achsani, & Setiadi Djohar. 
(2020). Analisis Produktivitas dan 
Faktor-Faktor yang Memengaruhi Efisiensi 
Asuransi Syariah di Indonesia: Suatu Kajian 
Empiris. Al-Muzara’Ah, 8(2), 153–171. 
https://doi.org/10.29244/jam.8.2.153-171 

Ismail, N., Ishak, I., & Manaf, N. A. (2018). 
MACROECONOMIC FACTORS 
AFFECTING PERFORMANCE OF 
INSURANCE COMPANIES IN. April. 

Janjua, P. Z., & Akmal, M. (2015). A Comparative 
Analysis of Customer Satisfaction and 
Economic Efficiency Conventional versus 
Islamic Insurance Industry in Pakistan. 
Pakistan Business Review, 1(17), 21–44. 
https://doi.org/10.2139/ssrn.3773716 

Kaffash, S., Azizi, R., Huang, Y., & Zhu, J. (2020). A 
survey of data envelopment analysis 
applications in the insurance. European Journal 
of Operational Research, 284(3), 801–813. 
https://doi.org/10.1016/j.ejor.2019.07.034 

Karbhari, Y., Muye, I. M., Hasan, A. F., & Elnahass, M. 
(2018). Governance Mechanisms and 
Efficiency: Evidence from an Alternative 
Insurance (Takaful) Market. Journal of 
International Financial Markets, Institutions 
and Money 56, 71–92. 
https://doi.org/10.1016/j.intfin.2018.02.017 

Khan, A., & Noreen, U. (2014). Efficiency Measure of 
Insurance v/s Tak ful Firms Using DEA 
Approach: A Case of Pakistan Abstract. 
Islamic Economic Studies, 22(1), 139–158. 
https://doi.org/10.12816/0004133 

Kusuma, S. Y., & Widiarto, A. (2022). ANALISIS 
PERBEDAAN KINERJA KEUANGAN 
PERUSAHAAN SEKTOR KEUANGAN 
YANG TERCATAT DI BEI SEBELUM 
DAN SELAMA PANDEMI COVID-. 
Yudishtira Journal: Indonesian Journal of 
Finance and Strategy Inside, 2(1), 30–42. 
https://doi.org/10.53363/yud.v2i1.21 

Maksum, M. (2011). Pertumbuhan Asuransi Syariah Di 
Dunia Dan Indonesia. Al-Iqtishad: Journal of 
Islamic Economics, 3(1), 35–48. 
https://doi.org/10.15408/aiq.v3i1.2495 

OJK. (2020). Statistik Perasuransian Indonesia 2020. 
Jakarta: Otoritas Jasa Keuangan 

OJK. (2020). Statistik Industri Keuangan Nonbank 
(IKNB) Syariah. Jakarta: Otoritas Jasa 
Keuangan 

Puspitasari, N. (2011). Sejarah Perkembangan Asuransi 
Islam serta Perbedaanya dengan Asuransi 
Konvensional. Jurnal Ekonomi Akuntansi Dan 
Manajemen, 10(1), 35–47. 

Rahman, M. A. (2013). Comparative Study on the 
Efficiency of Bangladeshi Conventional and 
Islamic Life Insurance Industry: A 
Non-Parametric Approach. Asian Business 
Review, 3(5), 80–91. 
https://doi.org/10.18034/abr.v3i4.284 

Rusyidiana, A, S. (2013). Mengukur tingkat efisiensi 
dengan metode data envelopment analysis 
(DEA). Tim SMART Consulting: Katulampa 
Bogor 

Siswanto, D. (2021). Dampak Resiko Keuangan Dalam 
Bisnis Jasa Keuangan Perusahaan Asuransi 
Jiwa di Era Pandemi Corona. KarismaPro, 
2(23), 1–13. 
https://doi.org/10.53675/karismapro.v2i1.71 

Sula, M. S. (2004). Asuransi syariah: life and general: 
konsep dan sistem operasional. Gema Insani. 

Wasseja, M. M., & Mwenda, S. N. (2015). Analysis of 
the Effiency of Life Assurance Companies in 
Kenya Using the DEA-Model. American 
Journal of Mathematics and Statistics, 5(2), 
60–71. 
https://doi.org/10.5923/j.ajms.20150502.03 

Yakob, R., Yusop, Z., Radam, A., & Ismail, N. (2014). 
Two-Stage Dea Method In Identifying The 
Exogenous Factors Of Insurers ’ Risk And 
Investment Management Efficiency. Sains 
Malaysiana, 43(9), 1439–1450. 

 

 
Finance and Sustainability | http://journals.smartinsight.id/index.php/FS​  ​                ​           December 2023 | Volume 1 Issue 1 

 



Parizi & Riani​    Determinants of The Sharia and Conventional Insurance Efficiency ​
​    Before and During Covid-19    

 
 

APPENDIX 
​  
 

 
 
Syaria Wilcoxon Test 

 
 
Conventional Wilcoxon Test 
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Two –sample Man-whitney Test 
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