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Abstract 
Globally, insurance and takaful companies play a crucial role in economic and financial 
development of a country. Malaysia’s insurance sector has undergone substantial changes 
compared to two decades ago. Due to intense competition observed in Malaysian insurance 
industry, efficiency measurement and a complete efficiency ranking of insurance companies 
are very important for the decision makers so that necessary changes and improvement can 
be made. Data Envelopment Analysis (DEA) is a non-parametric method that has been 
acknowledged as an effective method to measure the efficiency of homogeneous decision-
making units (DMUs).  The main advantage of DEA is its ability to handle multiple inputs and 
outputs. However, standard DEA has poor discrimination power since it generates too many 
efficient units especially when the number of DMUs under study is insufficient in comparison 
to number of inputs and outputs. It cannot discriminate efficient units and therefore unable 
to give a complete ranking of DMUs. This study aimed to overcome the ranking problem found 
in standard DEA by integrating DEA and Preference Ranking Organization Method for 
Enrichment Evaluations (PROMETHEE) II. The hybrid method was applied to evaluate the 
efficiency and ranking of 22 life insurance and takaful companies in Malaysia from the period 
of 2017 to 2018. Input variables used in this study comprised of fees and commission, and 
management expenses. Meanwhile, output variables were net premium and generated 
investment income. The proposed method involved two stages. In the first stage, DEA was 
applied to obtain the efficient scores for the DMUs. In the second stage, PROMETHEE II was 
implemented to rank the efficient units. This hybrid method has successfully obtained full 
ranking of all the insurance companies under study. The inefficient companies can learn 
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strategies and practices from efficient companies to enhance their services. It is 
recommended for future research to integrate DEA with other Multi Criteria Decision Making 
(MCDM) methods such as TOPSIS and VIKOR to fully rank the DMUs.  
Keywords: DEA, PROMETHEE II, Efficiency, Ranking, Insurance Sector. 
 
Introduction  
The Malaysian insurance industry has grown rapidly over the years and contributed 
significantly to Malaysia’s total financial service sector. As reported by International Monetary 
Fund (IMF), insurance accounts about 6% of financial sector assets (IMF, 2014). Generally, 
insurance policies are categorised as life insurance and general insurance. Life insurance 
covers the life-risk of the person insure while general insurance non-life insurance covers 
other aspect and assets belong to a person such as health, education, car, house, and others.   

Malaysian life insurance industry continues the growth momentum where the new 
business premium in 2019 surged by 14.9 per cent to RM11.8 billion compared to RM10.3 
billion in 2018, indicating positive turnaround in the industry (LIAM, 2019). The main 
challenge facing the life insurance industry is that there is increasing competition from life 
insurance and takaful companies. Every life insurance and takaful company needs to function 
at its highest level on order to remain competitive in the market.  The top management must 
know the efficiency level of their companies in utilizing inputs to produce outputs compared 
to its peers so that necessary changes and improvement can be made. They need to review 
the current business model and work out their business transformation strategies. Therefore, 
an effective and reliable efficiency measurement in insurance companies is necessary to 
ensure their continuous improvement. 

Data Envelopment Analysis (DEA) has been recognised as an effective method that has 
been extensively applied to measure the efficiency of a set of homogeneous decision-making 
units (DMUs). Its strength lies in its competency to handle multiple inputs and outputs. 
However, one drawback in standard DEA is poor discrimination power as DEA generates many 
efficient units (Toloo, 2012; Bal et al., 2010). A complete ranking among all the DMUs is 
essential for decisiotyprsn makers (Toloo & Nalchigar, 2009). However, DEA can classify DMUs 
as efficient and inefficient units. It cannot rank efficient DMUs because all efficient units have 
the same efficiency score of unity. Therefore, the full ranking among the efficient units is not 
possible in the standard DEA method.  

Many researches were conducted to rank efficient units in DEA. Andersen and 
Petersen (1993), for example, introduced super-efficiency DEA approach. The method is 
omitting the DMU under assessment and will assess the remaining units. Wang et al., (2011) 
suggested a method based on regression analysis for finding a common set of weights to 
obtain a complete ranking for DMUs. Lotfi et al (2011) used Technique for order preference 
by similarity to ideal solution (TOPSIS) method to rank efficient units in DEA.  Wang et al  
(2011) recommended a new method for ranking DMUs in DEA by imposing a suitable 
minimum weight restriction on all inputs and outputs.  

Preference Ranking Organization Method for Enrichment Evaluations (PROMETHEE) is 
a criteria decision-making method that was introduced to attain partial ranking or complete 
ranking. This study applies the integration of DEA and PROMETHEE II methods to measure 
efficiency and provide a complete ranking for 13 life insurance and 9 takaful companies in 
Malaysia. PROMETHEE II is chosen over other versions of PROMETHEE due to its ability to 
achieve a complete ranking of alternatives from best to worst. 
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Previous Studies on Efficiency and Ranking in Life Insurance Sector 
There have been a substantial number of studies done on measuring efficiency and ranking 
performance of insurance sectors. Abidin and Cabanda (2011) applied DEA to measure the 
efficiency of 23 Indonesn non-life insurance companies between 2005 and 2007. The findings 
suggest that there was a positive relationship between the size of the firm and its efficiency 
level. Zimková (2015) examined efficiency and ranking of 13 Slovak insurance companies in 
2013 by employing DEA and super efficiency method. It was found that majority of the 
insurance companies under study were identified as efficient units. Jafari and Mousavi (2017) 
evaluated the performance and ranking of 9 insurance companies listed on the Iran capital 
market using DEA and statistical methods. The study used input-oriented BCC model. 
Sensitivity of each variable chosen was obtained by removing each variable in the efficiency 
evaluation and efficiency scores were computed and compared. Saad et al (2011) evaluated 
the efficiency and productivity of 9 life insurance firms in Malaysia and 2 life insurance 
companies in Brunei for the year 2000-2005 using DEA and Malmquist Index. The findings 
revealed that there is a positive relationship between total factor productivity and economic 
growth. 
 
Methodology  
In this section the methodology of DEA and PROMETHEE II are discussed. 
 
DEA 
The most basic DEA model known as CCR model was proposed by Charnes, Cooper and 
Rhodes in 1978 (Cooper et al., 2007). It was introduced to measure the relative efficiency of 
homogeneous DMUs with multiple inputs and outputs. A DEA model can be classified as input 
orientation or output orientation. The aim of input orientation is to minimize the inputs where 
output level is fixed. On the other hand, output orientation aims to maximize the output given 
the constant input level. Input orientation-CCR model is proposed in this study. The 
mathematical formulation for the model is given below: 

Let n be the number of DMUs where each ( 1,2,3,..., )=oDMU o n  utilizes m inputs to 

generate s outputs. 
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A oDMU  is considered as relatively efficient if 1o = , otherwise it is considered as inefficient 

unit.  
In DEA, selecting the appropriate input and output factors is very crucial. This research 

used two inputs and two outputs to evaluate the efficiency of 22 life insurance and takaful 
companies in Malaysia from 2017 to 2018. The inputs chosen in this study are fees and 
commission; and management expenses that represented the amount paid by the company. 
These inputs were selected because both expenses provided a profound impact on the 
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companies’ performance, which were the two significant revenues for an insurance and a 
takaful company (Shieh et al., 2020).  

13 life insurance companies and 9 takaful companies in Malaysia were chosen as 
DMUs in this study namely Allianz Life Insurance Malaysia Berhad, AIA Berhad, AXA Affin Life 
Insurance Berhad, Great Eastern Life Assurance (Malaysia Berhad), Manulife Insurance 
Berhad, MCIS Insurance Berhad, Prudential Assurance Malaysia Berhad, Sun Life Malaysia 
Assurance Berhad, Tokio Marine Life Insurance Malaysia Berhad, Gibraltar BSN Life Berhad, 
Zurich Life Insurance Malaysia Berhad, Hong Leong Assurance Berhad, AmMetLife Assurance 
Berhad, HSBC Amanah Takaful Berhad, Prudential BSN Takaful Berhad, Sun Life Malaysia 
Takaful Berhad, Zurich Takaful Malaysia Berhad, AIA Public Takaful Berhad, Etiqa Family 
Takaful Berhad, AmMetLife Takaful Berhad, Great Eastern Takaful and Hong Leong MSIG 
Takaful Berhad. 
 
PROMETHEE II 
PROMETHEE was first proposed by Jean Pierre Brans in 1984. This method belongs to the 
category of subordination relationships methods over classification, letting the ranking of 
alternatives from  best to  worst (Sanches et al., 2019). The method is based on mutual 
comparison of each alternative pair with respect to each of the criterion [15]. The 
PROMETHEE method is capable of handling both qualitative and quantitative data while 
suggesting different situations to  managers on making the best decision (Sanches et al., 
2019). Their main features are simplicity, clearness, and stability [16]. This method is very 
practical when groups of people are solving complex problems, especially those involving  
multiple criteria, concerning a lot of human perceptions and judgments, whose decisions have 
a long-term impact (Gavade, 2014). The other advantage of this method is, it is in the form of 
how each criterion is analysed and assessed, making it possible to determine the intensity of 
the assessments of each alternative with respect to each criterion (Sanches et al., 2019). 

Different kinds of PROMETHEE methods ranged from PROMETHEE I, II, III, IV, V, VI, 
GDS, GAIA, TRI and Cluster can be used to solve different application problems (Brans et al., 
1986; Polat et al., 2016; Wu et al., 2020). However, this research proposed the 
implementation of PROMETHEE II to obtain the complete ranking of the DMUs under study 
which failed to be determined by the application of classical DEA. Suppose there are p efficient 
units out of 22 life insurance and takaful companies with efficient score of 1, PROMETHEE II 
method is then implemented to fully rank the efficient units. The significant superiority of this 
method is that preference functions can be chosen based on numerous properties of 
attributes (Wu et al., 2019). PROMETHEE II is able to provide a complete ranking of a finite 
set of feasible alternatives based on pairwise comparisons of alternatives with respect to each 
criterion that may contain both tangible and intangible information, thus offering a 
comprehensive evaluation of performance (Kuang et al., 2015).  
 
PROMETHEE II Framework 
The PROMETHEE II method is applied to produce a full ranking of life insurance and takaful 
companies under study by pair wise comparison approach. There are 7 steps in the framework 
of PROMETHEE II (Sanches et al., 2019; Sen et al., 2015; Athawale & Chakraborty, 2011) to 
produce the complete ranking of the companies (DMUs) as shown below: 
Step 1: Create a decision matrix. 
Step 2: The decision matrix is normalised by using 
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Step 3: Calculate the evaluative differences of ith alternative with respect to another 

alternative, ( ),jd p q  using  

( ), ( ) ( )j j jd p q g p g q= −  (4) 
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Step 6: Measure the leaving and the entering outranking flow using 
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Step 7: Determine the net outranking flow for each alternative using 

( ) ( ) ( )a p p  + −= −  (9) 

 
Results and Discussion 
The efficiency scores for each life insurance and takaful companies derived from DEA model 
are summarized in Table 1. Note that, each of these marks has been rounded to 4 decimal 
points and is on a scale of 0 to 1. A score of 1 refers to an efficient DMU, while a score of less 
than 1 indicates inefficient DMU. However, several companies obtain an efficiency score of 1 
in 2017 and 2018. The findings reveal that 7 out of 22 DMUs are consistently considered as 
the best efficient life insurance observed in two consecutive years are AIA Berhad, Great 
Eastern Life Assurance (Malaysia Berhad), Manulife Insurance Berhad, Gibraltar BSN Life 
Berhad, Hong Leong Assurance Berhad, HSBC Amanah Takaful Berhad and Etiqa Family 
Takaful Berhad. Hence, this shows that DEA alone is not a good discriminator among DMUs 
since it is unable to give a distinctive ranking to fully evaluate the individual efficiency of the 
seven companies mentioned above. 

Furthermore, Table 1 also shows an overview of efficiency scores for the other 15 life 
insurance and takaful companies in this study for 2017 and 2018. In 2017, 3 companies were 
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considered as inefficient namely AmMetLife Takaful Berhad, Zurich Takaful Malaysia Berhad 
and Great Eastern Takaful each with scores of 0.4635, 0.4391 and 0.3556, respectively. While 
in 2018, the 3 inefficient companies are Prudential BSN Takaful Berhad (0.5066), Sun Life 
Malaysia Takaful Berhad (0.4520) and Great Eastern Takaful (0.4211). Overall, the scores 
represent an aspect that estimates output that is efficiency-oriented since this study applies 
a CCR model that has been mentioned previously. Therefore, this study proposes to integrate 
PROMETHEE II with DEA  to get a complete ranking of the companies by discriminating the 
efficient DMUs. 

 
Table 1 
The Efficiency Scores of DEA 

Life Insurance and 
Takaful Companies 

Efficiency Score Life Insurance and 
Takaful Companies 

Efficiency Score 

2017 2018 2017 2018 

Allianz Life Insurance 
Malaysia Berhad 

0.7277 0.7692 
Hong Leong Assurance 
Berhad 

1 1 

AIA Berhad 1 1 
AmMetLife Assurance 
Berhad 

0.7440 0.6799 

AXA Affin Life Insurance 
Berhad 

0.6880 0.6786 
HSBC Amanah Takaful 
Berhad 

1 1 

Great Eastern Life 
Assurance (Malaysia 
Berhad) 

1 1 
Prudential BSN Takaful 
Berhad 

0.4982 0.5066 

Manulife Insurance 
Berhad 

1 1 
Sun Life Malaysia Takaful 
Berhad 

0.5277 0.4520 

MCIS Insurance Berhad 0.7214 0.6635 
Zurich Takaful Malaysia 
Berhad 

0.4391 0.5115 

Prudential Assurance 
Malaysia Berhad 

0.7160 0.7099 AIA Public Takaful Berhad 0.5269 0.5464 

Sun Life Malaysia 
Assurance Berhad 

0.6176 0.6173 
Etiqa Family Takaful 
Berhad 

1 1 

Tokio Marine Life 
Insurance Malaysia 
Berhad 

0.8308 0.8367 
AmMetLife Takaful 
Berhad 

0.4635 0.5188 

Gibraltar BSN Life Berhad 1 1 Great Eastern Takaful 0.3556 0.4211 
Zurich Life Insurance 
Malaysia Berhad 

0.7383 0.7143 
Hong Leong MSIG Takaful 
Berhad 

0.5028 0.6562 

 
Table 2 below represents the ranking results via PROMETHEE II to deal with sorting 

problems among the 7 companies that have previously been selected as the best efficient 
units from DEA model. It is noticeable that Great Eastern Life Assurance (Malaysia Berhad) 
was the most efficient life insurance company since it had the highest net flow scores in 2017 
and 2018 with 0.0645 and 0.0866 respectively. Indirectly, the results also show the ability of 
a company to remain competitive in the future. Recently, Great Eastern maintains a strong 
position as a leader in Asia’s insurance industry with more than 1.2 million Malaysians 
covered. It has also been recognised upon winning several top awards such as Gold in the 
Reader’s Digest 2020 Trusted Brands Awards in the Life Insurance and Health Insurance 
(Ibanding, 2020) 
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Table 2 
The Net Flow Scores of PROMETHEE II and Rank of 22 Companies 

Life Insurance and Takaful 
Companies 

2017 

Life Insurance and Takaful 
Companies 

2018 

Net 
Outranking 
Flow Score 

Rank 
Net 
Outranking 
Flow Score 

Rank 

Great Eastern Life 
Assurance (Malaysia 
Berhad) 

0.0645 1 
Great Eastern Life 
Assurance (Malaysia 
Berhad) 

0.0866 1 

Etiqa Family Takaful 
Berhad 

0.0079 2 
Etiqa Family Takaful 
Berhad 

0.0031 2 

HSBC Amanah Takaful 
Berhad 

- 0.0012 3 
HSBC Amanah Takaful 
Berhad 

- 0.0066 3 

Manulife Insurance 
Berhad 

- 0.0071 4 
Manulife Insurance 
Berhad 

- 0.0113 4 

Hong Leong Assurance 
Berhad 

- 0.0080 5 
Hong Leong Assurance 
Berhad 

- 0.0143 5 

AIA Berhad - 0.0258 6 AIA Berhad - 0.0246 6 

Gibraltar BSN Life Berhad - 0.0303 7 Gibraltar BSN Life Berhad - 0.0329 7 

Tokio Marine Life 
Insurance Malaysia 
Berhad 

 8 
Tokio Marine Life 
Insurance Malaysia 
Berhad 

 8 

AmMetLife Assurance 
Berhad 

 9 
Allianz Life Insurance 
Malaysia Berhad 

 9 

Zurich Life Insurance 
Malaysia Berhad 

 10 
Zurich Life Insurance 
Malaysia Berhad 

 10 

Allianz Life Insurance 
Malaysia Berhad 

 11 
Prudential Assurance 
Malaysia Berhad 

 11 

MCIS Insurance Berhad  12 
AmMetLife Assurance 
Berhad 

 12 

Prudential Assurance 
Malaysia Berhad 

 13 
AXA Affin Life Insurance 
Berhad 

 13 

AXA Affin Life Insurance 
Berhad 

 14 MCIS Insurance Berhad  14 

Sun Life Malaysia 
Assurance Berhad 

 15 
Hong Leong MSIG Takaful 
Berhad 

 15 

Sun Life Malaysia Takaful 
Berhad 

 16 
Sun Life Malaysia 
Assurance Berhad 

 16 

AIA Public Takaful Berhad  17 AIA Public Takaful Berhad  17 

Hong Leong MSIG Takaful 
Berhad 

 18 AmMetLife Takaful Berhad  18 

Prudential BSN Takaful 
Berhad 

 19 
Zurich Takaful Malaysia 
Berhad 

 19 

AmMetLife Takaful Berhad  20 
Prudential BSN Takaful 
Berhad 

 20 

Zurich Takaful Malaysia 
Berhad 

 21 
Sun Life Malaysia Takaful 
Berhad 

 21 

Great Eastern Takaful  22 Great Eastern Takaful  22 
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Based on this observation, the ranking is also found to be consistent for all the 7 top 
life insurance and takaful companies during the observed period in this study. For two 
consecutive years, the Etiqa Family Takaful Berhad recorded the second most efficient 
company, followed by HSBC Amanah Takaful Berhad, Manulife Insurance Berhad, Hong Leong 
Assurance Berhad, AIA Berhad and finally, Gibraltar BSN Life Berhad. As reported, Great 
Eastern Life Assurance (Malaysia Berhad), Etiqa Family Takaful Berhad and AIA Berhad were 
also consistently on the top five in the index ranking in 2017 and 2018 for Malaysian insurance 
companies (BrandIndex, 2020). Hence, other companies in this industry should adopt these 7 
top companies' strategies and good practices in utilizing their resources efficiently to produce 
optimal output. Finally, the findings reveal that by employing PROMETHEE II, the complete 
ranking of the 22 Malaysian life insurance and takaful companies has successfully been 
achieved. As a result, the discrimination power of standard DEA model is increased. 

 
Conclusion 
Poor discrimination power is a major issue in standard DEA as it often identifies too many 
DMUs as efficient units.  Moreover, it cannot differentiate between efficient units and 
therefore fails to rank all DMUs. This study integrated DEA and PROMETHEE II methods to 
measure the efficiency and ranking of 22 life insurance and takaful companies in Malaysia. 
Efficiency and ranking results provided by this hybrid method could assist insurance and 
takaful top management and in providing directions to their companies. The inefficient 
companies could learn from their efficient peers identified by this hybrid model and plan 
strategies to improve efficiencies. 
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