Performance Evaluation of Insurance sector using Balanced Scorecard and Hybrid BWM-TOPSIS: evidence from Iran
Abstract 
The insurance industry, as one of the most important service sectors in the world, has always been researched. Improving the performance of this industry can have a huge impact on other manufacturing and service sectors. The objective of this study is to evaluate the performance of insurance companies using balanced scorecard (BSC) and Multi Criteria decision-making (MCDM), with case studies on companies located in north of Iran. Three insurance companies were selected. The outline of our approach is as follows: First, via theoretical studies, the primary criteria were identified in four BSC performance dimensions and they were provided to experts. Then, nine criteria were selected to measure the performance of insurance companies based on BSC, where Best Worst Method (BWM) was used to weight the criteria. The results of BWM showed that "increasing service quality" is the most important criterion to be used for performance measurement. Also, metrics such as: "improving quality of services for attracting new customers in addition to existing customers", "flexibility in the service system", "investing in customer education", "knowledge sharing", "sustainable growth of organization's financial resources", "revenue growth", "perform the process of issuance and compensation with the least amount of error" and "invention and innovation in doing things" ranked second to ninth in terms of importance, respectively. BSC views ranked first to fourth, "customer," "growth and learning," "financial," and "internal processes," respectively. Consequently, a decision matrix was developed to measure the performance and ranking of insurance companies. Insurance companies were ranked by The Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS). 
Keywords: Performance Measurement, Insurance Companies, Balanced Scorecard, Multi-Criteria Decision Making.

1 Introduction 
The desire to provide quality services plays an important role in service industries such as banking and insurance and other financial institutions. Quality of service is critical to the survival and profitability of the organization. To improve company’s performance, it is essential to monitor and respond correctly to customer’s needs (Benková et al., 2020). In fact, today, maintaining customer satisfaction and quality of service are vital in most service industries. Based on marketing theory and practical experience, companies need to improve their performances in order to keep their customers satisfied. Customer loyalty is the main outcome of customer satisfaction. Companies utilize from a large share of loyal customers due to increased repurchase rates, high potential buyers, tendency to higher prices, positive recommendation behavior, and low replacement costs. Increasing customer satisfaction is the most important goal of the enterprise to achieve sustainable competitive advantage (Abbaszadeh Tavassoli et al., 2018; Anil and Satish, 2019). In fact, the basis of sustainable operations in the insurance system would rely highly on the customers. Today, service companies are bound to see through customers’ eyes, and to try to ensure that the customer is fully satisfied with their organization (Haghighi Kafash et al., 2014).
Furthermore, the insurance industry forms an integral section of a country’s financial sector (Agha Kasiri et al., 2017). The quality of insurance services is the determining factor in the success of a company in a competitive environment (Ramezani and Mohammadzadeh Aval, 2017). They are important institutions in the capital market that play an effective role in the economic development of the country by accepting various risks as well as equipping and strengthening financial resources to invest in capital. The importance of this industry is not only doubled now because it can be recognized as one of the major economic entities. Also, it plays the support role for other industries (Salari & Shafiei Roodposhti, 2016). 
The contribution of this work includes designing an insurance company performance evaluation model using BSC and MCDM. Various complex systems have been created to evaluate the performance of the company that include features of financial but also non-financial management (Benková et al., 2020). One of the systems is BSC concept which is the subject of our work. Also, BWM is a very strong MCDM technique (Kumara et al., 2020). The weights of sub-criteria are computed by the BWM that it is an innovative MCDM approach, which is conducted based on pairwise comparisons between different sub-criteria that is similar to AHP. However, the procedure of BWM indicates comparing between all sub-criteria and the worst one and between the best sub-criterion and others. BWM has been extensively used in several researching problems (Zhao et al., 2018). Also, insurance companies are ranked by TOPSIS. TOPSIS algorithm is a highly technical and powerful decision-making method for prioritizing items using making similar to an ideal solution (Avakh Darestani et al., 2020). Thus, the established integrated methods applied to assess the comprehensive performance of insurance sector is based on BSC, BWM and TOPSIS. The framework of this work includes: introduction, the theoretical framework, the research method, the results and finally the conclusions and managerial implications.

2 Literature Review 
Insurance companies are among the most dynamic and important institutions in many countries. These companies are very important in terms of their features and benefits to the community. They create social peace and prosperity by transferring risk from society to self. These companies must have close contact with insurance buyers, especially non-compulsory insurance buyers, to provide appropriate services to insurers, to be aware of their needs and to provide appropriate insurance to meet those needs. Different factors are as drivers of growth behind insurance industry (Akhtar, 2018). The development of the insurance industry as one of the industries where the development of other sectors of the economy is largely dependent on its success. It is achieved when as an engine of the industry, insurance companies have a close relationship with insurers and always pay attention to their satisfaction. Failure of insurance companies in this regard is equal to failure of insurers to purchase. It means that possible risks to society are uninsured and, if implemented, impose high costs on people and the government. In addition, economic investors are losing interest in being in this economic sector (Haghighi Kafash et al., 2014; Sogunro & Abiola, 2014).
One of the leading industries in developed societies is the insurance industry, which researchers consider as an important factor in developing countries. Because insurance plays a prominent role in the growth of different economic sectors and increases investment incentives by covering losses caused by economic activities and community development (Daniali Dahhoz and Ketabi, 2013).
Insurance is one of the indicators of development on the one hand as one of the major economic institutions and on the other hand it supports the activities of other institutions (Karimi, 2013). The insurance industry is one of the phenomena that is of particular importance in domestic and foreign trade. The performance measurement of insurance companies in addition to raising awareness of the stakeholders increases the competitiveness of industry dynamics and sustainable and balanced development of society (Aboei et al., 2012). To survive and achieve their goals, insurers must manage, evaluate, and, if necessary, improve their performance. Performance measurement and ranking of insurance companies is often a financial assessment of insurance companies that is lead to a wave of transparency, increasing efficiency and creating non-price competition in the market. Ranking information is used by many stakeholders, including consumers, insurers, investors and banks (Omrani et al., 2014).

Performance is the capability of an organization to gain and manage its customers in various ways to develop competitive advantage (Mazviona et al., 2017). The primary purpose of performance and raking is to assess the reliability of insurance companies. The current and future position of insurance companies in the market is clarified in various dimensions, especially financial and management dimensions. This leads to greater transparency and even increased competition in the market. As a result, insurers will attract more customers to improve their rankings by providing higher quality services and lower prices (Omrani et al., 2014).

There are several methods to evaluate organizational performance, including the use of a BSC and MCDM techniques. In recent years, BSC have been the focus of researchers and organizations as one of the important management tools (Hoque, 2014; Nudurupati et al., 2010; Wudhikarn, 2016). A BSC is a management technique that helps managers to evaluate the activities and trends of an organization from a different perspective. This technique provides managers with the opportunity to provide a comprehensive framework for interpreting a company's vision and strategy in a set of performance measures (Asadi et al., 2010).

Kaplan and Norton propose the BSC model as a tool for evaluating organizational performance from the four perspectives of finance, customer, growth and learning and internal processes. Organizations using a BSC need to adapt it to their own environment as well as their internal processes (Mehrgan and Dehghan Nayeri, 2009).





Figure 1: Four dimensions of BSC (Kaplan Norton, 1996)

Lee et al. (2008) studied A fuzzy AHP (FAHP) and BSC approach for evaluating performance of IT department in the manufacturing industry in Taiwan. The BSC concept is used to define a hierarchy with four key perspectives (namely finance, customer, internal business process and learning and growth) and performance indicators are selected for each purpose. Then FAHP is presented to tolerate the information ambiguity. An FAHP information system was eventually developed to facilitate the settlement process. Barros et al. (2010) used Simar and Wilson's (2007) two-step approach to analyze the effects of disruption on the performance of the Greek insurance industry. The results of the first step show a decline in efficiency over the period under review. The results of the second step indicate that competition for market share is one of the main efficiency risks in the Greek insurance industry. Patil and Kant (2016) evaluated the impact of knowledge management (KM) adoption on supply chain (SC) performance by BSC-fuzzy ANP (FANP) approach. In this study, the results of SC performance before and after KM admission in SC were evaluated. This indicates a positive effect of KM acceptance on SC performance.
Shen et al. (2017) studied financial modeling and improvement planning for the life insurance industry by using a rough knowledge-based hybrid MCDM model. Financial modeling for the life insurance industry involves two major problems: (1) selecting minimal and critical variables for modeling while considering heterogeneity and the relationships between multiple traits and (2) measuring the effects of acceptable synergies between variables and dimensions that may cause undesirable stimuli for an evaluation model. To overcome these problems, this investigation proposes a two-step hybrid approach: the raw financial knowledge is first recovered and then the core properties obtained are measured and processed using the integral fuzzy decision method. The results indicate the effects of inter-correlations among the main criteria. In addition, five companies were surveyed to demonstrate financial performance improvement planning with this approach. 
Modak et al. (2017) in a study focuses on developing performance evaluation framework based on a BSC and FAHP for analyzing the suitability of an organization's decision to outsource strategy in line with the organizational performance of the Indian Coal Company. The BSC manages strategic decision-making elements in evaluating a firm's performance, while the FAHP is used to determine the weight of relative importance of metrics related to organizational goals, taking into account information ambiguity as a decision feature. The structured problems of this study provide the proposed framework as an analytical tool in strategy formulation and rational guidance to management with regard to performance improvement. 
Basso et al. (2018) examined a joint use of data envelopment analysis (DEA) and BSC to measure the performance of museums. Performance measurement has also become an important issue in the cultural sector. In the first step, a BSC design was developed for museums, then a suitable DEA model was defined for each BSC viewpoint and the DEA efficiency score was calculated for each viewpoint. Secondly, another DEA model is defined that combines the performance scores of different BSC views into one overall efficiency index. Finally, the museums of Venice were ranked. 
Sharma et al. (2018) evaluated financial performance of insurance companies using rating transition matrices. The results showed that significant degree of rank changes, reflected by ranking fluctuations in ranking matrices. Insurers with higher (better) ranking showed a consistent rating in the long run.
Dinçer and Yüksel (2019) studied an integrated stochastic fuzzy MCDM approach to the balanced scorecard-based service evaluation. Their purpose of the study was to analyze the BSC-based evaluation of the new service development (NSD) in Turkish banking sector. The proposed model includes FANP, Monte Carlo Simulation, fuzzy TOPSIS (FTOPSIS), and fuzzy VIKOR (FVIKOR) respectively.
Şenel et al. (2020) examined a general performance management approach including effectivity and efficiency aspects. BSC and AHP provide to watch effectivity of the departments and satisfy strategical and operational tracking. On the other hand, DEA and clustering techniques ensure to evaluate departments efficiency and compare them.
Considering the background of the research, there is a lack of sufficient research to measure the performance of insurance companies using BSC and MCDM methods. Therefore, the main question of the research is whether it is possible to evaluate the performance of insurance companies in Guilan province using BSC and MCDM techniques?
3 Research Methodology 
The objective of this study is to design an insurance company performance evaluation model using BSC and MCDM in the insurance industry, it can be stated that the proposed research is applied in objective. The present study is descriptive in nature and method and is linked to some case studies. The framework of the research is according to Figure (2).









Figure 2: Research Framework

In this study, three insurance companies of Gilan province were selected to design insurance company performance evaluation model using BSC and MCDM in insurance industry. The techniques used in this study require information obtained from relevant experts. Therefore, this study focused first on the selection of experts. The expert qualifications are as follows:
· Academic education: Minimum bachelor's degree. 
· Experience: at least five years' experience in management level at insurance sector.
· Training: Attended performance measurement training and insurance 
Purposeful judgmental sampling is used to select the experts. The statistical population included experts familiar with the topic of performance measurement in Guilan insurance companies. Three insurance companies were selected for the study. Lashkarbolooki et al. (2012) in their study reported the number of experts between four and fourteen people. Therefore, five individuals from each insurance company (fifteen experts in total) were selected as experts for this study. For this work, library resources were used to formulate the foundations, definitions and theoretical concepts, which include articles, theses, conference proceedings, and books related to the subject matter, databases and information resources and libraries within Iranian universities.

In order to collect information for designing insurance company performance evaluation model using BSC and MCDM, first the opinions of academics in the relevant fields of studies were used. Then, opinion of experts was collected using a made questionnaire. Questionnaires were used to collect data. Three questionnaires were used in this study as:

3.1 Questionnaire for Content validity 
This questionnaire consists of primary criteria extracted from theoretical bases in four perspectives of BSC. It was provided to experts to identify the main criteria of the study. The Content Validity Ratio (CVR) was used to select the criteria.

3.2 BWM Questionnaire

This questionnaire was used for weight assignment to selected criteria. The BWM method has two matrix-structured questionnaires:

To identify the preference for the best criterion over the other criteria with numbers 1 to 9. In this context, a questionnaire was designed in the questionnaire with the most important criterion in the row and the other criteria in its columns. Respondents were then asked to say what do they think is the most important criterion over column criteria?

To determine the preference of all criteria over the worst of the numbers 1 to 9. For this purpose, a questionnaire was designed within the original questionnaire, with the least important criterion in the column and the other criteria in the rows. Respondents were then asked to say in their opinion, what are the criteria of the row above the least important one?

Possible answers entertained in the aforementioned questionnaire are shown in Table (1).
Table 1:   method to answer questions and scoring pattern in BWM Method (Rezaei, 2015)
	Value
	Qualitative values
	Explanation

	1
	Equal importance
	The row factor is equal to or less important than the column factor.

	3
	Relatively superior
	The row factor is slightly more important than the column factor.

	5
	High Superiority
	The row factor is more important than the column factor.

	7
	Excessive superiority
	The row factor is much more preferred than the column factor.

	9
	Completely superior
	The row factor is absolutely more important than the column factor.

	2,4,6 & 8
	Intermediate values
	It Indicates values between preferred values, for example 8, indicate a significance greater than 7 and less than 9.


3.3 TOPSIS Questionnaire
This questionnaire was used to measure the performance of insurance companies. It has a matrix structure whose columns denote the criteria selected and its rows denote the insurance companies surveyed. In this questionnaire, experts were asked to say what value each insurance company had in each criterion. The questionnaire was designed based on the hourly spectrum. Possible questions entertained are shown in Table (2).
Table 2: Answering questions and ranking pattern in TOPSIS Method (Rajabzadeh and Azar, 2014)
	Qualitative values
	Very low
	Low
	Medium
	High
	Very high
	Intermediate values

	Numerical values
	1
	3
	5
	7
	9
	2,4,6 and 8


3.4 Methods of Data Analysis
This study uses TOPSIS to evaluate the performance of insurance companies.

3.4.1 TOPSIS Technique Steps

Step One: Formulate the data matrix based on m alternative and n index:
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Step two: Standardize data and standard matrix formation by Equation 1:
	 (1)
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Step Three: Determine the weight of each indicator based on [image: image3.jpg]



In this regard, the most important indicators are of higher weight. In fact, the matrix (v) is the product of the standard values of each index in its respective weights.

Step Four: Determine the distance alternative ith from the ideal alternative (the highest performance of any index) that is indicated by [image: image4.png]
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Step Five: Determine the minimum alternative ith (the lowest performance of any index) that denotes by [image: image6.png]
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Step Six: Determine the distance criterion for ideal alternative [image: image8.png](S,
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Step Seven: Determine a coefficient equal to the minimum alternative distance, divided by the sum of the minimum alternative distance [image: image12.png]


, and the ideal alternative distance [image: image13.png]


 that is represented by [image: image14.png]


 and calculated from the following Equation.
	 (6)
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Step Eight: Ranking alternatives by quantity [image: image16.png]



The above value fluctuates between [image: image17.png]
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 represents the highest ranking and [image: image19.png]


 is the lowest rank (Rajabzadeh and Azar, 2014).

3.4.2 BWM technique steps
BWM is a new robust MADM technique to weight the criteria (Hafezalkotob and Hafezalkotob, 2017). The best and worst indicators are determined by the decision maker (Rezaei, 2015). Paired comparisons are performed between each of the two criteria (best and worst) and other criteria (Avakh Darestani et al., 2020). Then, a maximal minimum problem is formulated and solved to determine the weight of different criteria. It also provides a formula for calculating the inconsistency ratio and evaluating the validity of the comparisons (Poormohammad Sarabi and Avakh Darestani, 2020). Steps of BWM is as follow: 
Step One: Determine the set of decision indicators

In this step, the set of indicators is defined as {[image: image21.png]


}, which are required to make a decision.

Step Two: Identify the best (most important, and most desirable) and worst (least important and least desirable) indicators

At this step, the decision maker defines the best and worst indicators in general, no comparisons are made at this step.

Step Three: Determine the preference of the best index over other indexes with numbers from 1 to 9. The preference vector of the best index to other indexes is displayed [image: image22.png]T 1395 .gllSan g wissiz Jljiyanz.pdf - Adobe Acrobat Reader DC.
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In the above-mentioned vector [image: image24.png]


 represents the preference of the best index (B) over the index (j) that  [image: image26.png]


 =1.
Step 4: Determine the preference of all indices over the worst indices with numbers from 1 to 9. The preference vector of the other indices over the worst index is displayed as:[image: image27.png]T 1395 .gllSan g wissiz Jljiyanz.pdf - Adobe Acrobat Reader DC.
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In the above-mentioned vector, [image: image30.png]


   
represents the preference of the index (j) over the worst index (W) that  [image: image33.png]




. =1.

Step Five: Finding optimal weights ([image: image35.png]


)
To determine the optimal weight of each index, pairs of [image: image37.png]
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 are formed; Then, to satisfy these conditions in all j, a solution must be found to maximize the expressions [image: image44.png]" 1395 gl)Sas 5 (ritgiz 3l3ijinzpdf - Adobe Acrobat Reader DC - X
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 for all j that is minimized. Given the non-negative weights and the sum of the weights, the model can be formulated as: 
	                                               (7)
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where gy indicates the preference of the criterion j over the worst
criterion W. It is clear that aww = 1.

Step 5. Find the optimal weights (wj, w3, ..., w}).

The aim is to determine the optimal weights of the criteria,
such that the maximum absolute differences |%1’,‘l—um| and

[ % —ap| for ail j is minimized, which is translated to the fol-
lowing minmax model:

. wo g | |
min max; {|,,,‘ ﬂHj|)|wW “JW|}

s.t

2w
1

w; >0, for all j (1)

Model (1) is equivalent to the following model:
min &
st
wp

—ag| <&, for all j

Wi
w, .
ﬁ—u,vﬂ <¢, forallj

Table 3
Best-to-others (BO) and others-to-worst (OW) pairwise comparison vectors:
Example 2.

BO Quality  Price  Comfort  Safety  Style
2 1 4 3 8
ow Worst criterion: style
Quality 4
Price 8
Comfort 2
Safety 3 «
Style 1
Table 4

Best-to-others (BO) and others-to-worst (OW) pairwise comparison vectors:
Example 3.

BO Quality  Price  Comfort  Safety  Style

2 1 4 3 8

Worst criterion: style

4
8







Model given in Equation (7) can be converted to: 
	 (8)
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For any value of & multiplying the first set of the constraints of
model (2) by wj and the second set of constraints by wy, it can be
seen that the solution space of model (2) is an intersection of
4n—>5 linear constraints (2(2n— 3) comparison constraints and one
constraint for the weights sum), thus given a large enough & that
the solution space is non-empty. Solving model (2), the optimal
weights (wj,w3,....w}) and & are obtained.

According to [6], a consistent comparison is defined as follows:

Definition 1. A comparison is fully consistent when ag; x qw = asw,
for all j, where agj, Gjw and agy are respectively the preference of the
best criterion over the criterion j, the preference of criterion j over the
worst criterion, and the preference of the best criterion over the worst

@ signin

RREAT 2
Table 4

Best-to-others (BO) and others-to-worst (OW) pairwise comparison vectors:
Example 3.

BO Quality  Price  Comfort  Safety  Style

Best criterion: price 2 1 4 3 8

ow Worst criterion: style

Quality
Price
Comfort
Safety
Style

[EEOFSN

Considering the consistency index (Table 1), the consistency
ratio is calculated as follows:
&

Consistency Index 3

Consistency Ratio =

Consistency Ratio [0, 1], values close to 0 show more con-
sistency, while values close to 1 show less consistency.

The solution space of (2) includes all the positive values for
wj, j=1,...n, such that the sum of weights be 1 and the violation
of all the weight ratios from their corresponding comparison be at
most £ Here we show that model (2) might result in multiple
optimal solutions for problems with more than






By solving Equation (8), the optimal values ([image: image49.png]


) can be obtained (Rezaei, 2015).

Step 6: Calculate the consistency ratio in the BWM method
The consistency ratio is calculated by using [image: image51.png]


. One should note that, a larger value of [image: image53.png]


 indicates a higher consistency ratio. The consistency ratio can be calculated using the consistency indices given in Table (3) and that in Equation (10). The consistency index can be calculated as: 
(9)
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Table 3: Consistency indicators using method BWM
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	1
	2
	3
	4
	5
	6
	7
	8
	9

	Consistency index
	0.00
	0.44
	1.00
	1.63
	2.30
	3.00
	3.73
	4.48
	5.23


	 (10) 
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The closer the consistency ratio values to zero, the greater the consistency would be (Rezaei, 2015).

3.5 Validity (CVR)
In this study, CVR was used to screen for factors to confirm content validity in addition to screening for factors. CVR was used to examine content validity quantitatively. To this end, experts were asked to evaluate each factor on the basis of a three-part range of "necessary", "useful but not necessary" and "not necessary". Responses were then calculated according to Equation 11.
	(10)
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 is the number of experts who responded to the "necessary" option and N is the total number of experts. If the calculated value is greater than the value of Table (4), the validity of the content of that factor is accepted (Hajizadeh and Asghari, 2011).
Table 4: CVR Decision (Hajizadeh and Asghari, 2011)
	Row
	Number of Experts
	Minimum validity

	1
	5
	0.99

	2
	6
	0.99

	3
	7
	0.99

	4
	8
	0.85

	5
	9
	0.78

	6
	10
	0.62

	7
	15
	0.49

	8
	20
	0.42

	9
	25
	0.37

	10
	30
	0.33

	11
	40
	0.29


There are 15 experts in this study. Therefore, criteria whose CVR index is greater than 0.49 are selected to measure the performance of insurance companies. In this study, BWM-Solver software was used for BWM method. Excel software also used The TOPSIS method.

4 Results

This section first describes how criteria are selected, then BWM and TOPSIS methods are used to analyze the data.

4.1 Selection of criteria

By studying the theoretical foundations of primary criteria, four dimensions of BSC were identified and accordingly a questionnaire was provided to the experts. After collecting the questionnaires, CVR index was used to screen the criteria. 21 criteria were approved. As the number of selection criteria was high, experts were asked to fill out a questionnaire again and selected the most important criteria using CVR index. Therefore, 9 criteria were selected to measure the performance of insurance companies based on BSC.

Table 5: Final criteria for performance measurement of insurance companies based on BSC
	Dimensions
	Criteria
	Symbol
	CVR
	situation

	Financial
	Sustainable growth of organization's financial resources
	F1
	0.73
	Confirmation

	
	Revenue growth
	F2
	0.73
	Confirmation

	Customer
	Increasing service quality
	C1
	1
	Confirmation

	
	Increase the quality of attracting new customers in addition to existing customers
	C2
	0.87
	Confirmation

	
	Flexibility in the service system
	C3
	0.87
	Confirmation

	Internal Process
	Perform the process of issuance and compensation with the least amount of error
	I1
	0.73
	Confirmation

	
	Invention and innovation in doing things
	I2
	0.6
	Confirmation

	Learning & Growth
	Investing in customer education
	G1
	0.73
	Confirmation

	
	Knowledge Sharing
	G2
	0.73
	Confirmation


In summary, by using the criteria in Table 7, we evaluated the performance of insurance companies using BWM and TOPSIS methods based on BSC. The TOPSIS method was used to rank insurance companies. This method should create a decision matrix whose columns denote the selected criteria and rows the alternatives. One of the requirements of the TOPSIS method is weighting criteria. In this study, BWM was used to determine the weight of the criteria.
4.2 BWM technique

Step One: To determine the set of decision indicators
BSC criteria were utilized as the decision indicators.  Also, the CVR index was used to select these criteria. Among the criteria given to the experts, 9 criteria were selected to measure the performance of insurance companies (Table 5).

Step Two: To identify the best (most important, most desirable) and worst (least important and least desirable) indicators
The analysis of the second criterion selection criterion showed that the criterion of "Increasing service quality" was selected as the best (most important) criterion and "Invention and innovation in doing things" as the worst (least important) criterion.

Step Three: To determine the preference of the best index over other indexes with numbers 1 to 9
 In the form of a questionnaire, the experts were asked to rank the preference for the “Increasing service quality” criterion over the other criteria.

Table 6: Priority of the most important criterion over other criteria
	Row
	1
	2
	3
	4
	5
	6
	7
	8
	9

	most important criterion
	F1
	F2
	C1
	C2
	C3
	I1
	I2
	G1
	G2

	Sustainable growth of organization's financial resources
	6
	7
	1
	2
	3
	8
	9
	4
	5


Step four: To determine the preference of all indices over the worst indices with numbers from 1 to 9
In the form of a questionnaire to the experts, were asked to them to rate the preference of all measures over the "Invention and innovation in doing things".

Table 7: Preference of all criteria to the least important criterion
	Row
	The least important criterion
	"Invention and innovation in doing things"

	1
	F1
	4

	2
	F2
	3

	3
	C1
	9

	4
	C2
	8

	5
	C3
	7

	6
	I1
	2

	7
	I2
	1

	8
	G1
	6

	9
	G2
	5


Step Five: Finding Optimal Weights ([image: image63.png]


) 
At this step, BWM-Solver software designed by Dr. Jafar Rezaei, the originator of BWM method, obtained the weight of the factors and accordingly the optimal solution was found.  The answer is given in Table 8.

Table 8: Weight of criteria based on BWM method
	Row
	Criteria
	Symbol
	Weight
	Rank

	1
	Sustainable growth of organization's financial resources
	F1
	0.0638
	6

	2
	Revenue growth
	F2
	0.0547
	7

	3
	Increasing service quality
	C1
	0.3146
	1

	4
	Increase the quality of attracting new customers in addition to existing customers
	C2
	0.1915
	2

	5
	Flexibility in the service system
	C3
	0.1277
	3

	6
	Perform the process of issuance and compensation with the least amount of error
	I1
	0.0479
	8

	7
	Invention and innovation in doing things
	I2
	0.0274
	9

	8
	Investing in customer education
	G1
	0.0958
	4

	9
	Knowledge Sharing
	G2
	0.0766
	5


According to the weight of the criteria, the weight of each of the BSC dimensions is extracted as in Table 9 and illustrated in Figure 3. 
Table 9: Weight of each of the BSC dimensions
	Row
	Dimensions
	Symbol
	Weight
	Rank

	1
	Financial
	F
	0.1185
	3

	2
	Customer
	C
	0.6338
	1

	3
	Internal Process
	I
	0.0753
	4

	4
	Learning & Growth
	G
	0.1724
	2
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Figure 3: Criteria weights comparison histogram 
Calculating Consistency ratio
BWM-Solver software is able to automatically calculate the consistency ratio (Ksi*). The consistency ratio calculated by BWM-Solver software was at 0.0683. Since the consistency ratio is close to zero, it can be concluded that expert judgment was consistent indeed. The weights obtained from the BWM method are used as criteria weights in the TOPSIS method.

4.3 TOPSIS Method Calculations
Step One: Formulate the problem first: 
First, a decision matrix is created, the columns of which are the criteria (selected criteria based on BSC experts) and the rows are the alternatives (three insurance companies). Nine performance measurement criteria of insurance companies based on BSC were determined. The weights obtained from the BWM method were used as the weight of the criteria to form the decision matrix in the TOPSIS method.

Step Two: Data collection: 
At this step, after designing a questionnaire, experts taken from a statistical sample were asked to score participating companies on each selected criterion. Using the arithmetic mean, expert opinions were integrated. Table 10 summarizes the expert opinions.
Table 10: Decision Matrix
	Weights
	0.0638
	0.0547
	0.3146
	0.1915
	0.1277
	0.0479
	0.0274
	0.0958
	0.0766

	Type of Criterion
	+
	+
	+
	+
	+
	+
	+
	+
	+

	Average matrix
	F1
	F2
	C1
	C2
	C3
	I1
	I2
	G1
	G2

	A
	6.53
	6.47
	8.2
	7.33
	7.07
	5.8
	8.73
	7.67
	6

	B
	7.47
	6.93
	8.13
	7.93
	7.13
	6.87
	7.2
	6.8
	7.8

	C
	8.53
	7.87
	7.27
	7.6
	7.4
	7.53
	8.07
	6.33
	6.4


Step Three: normalization of the Decision Matrix
Euclidean norms were used for this purpose. Table 11 shows the normal matrix.

Table 11: Normal Matrix
	Normal matrix
	F1
	F2
	C1
	C2
	C3
	I1
	I2
	G1
	G2

	A
	0.49907
	0.52509
	0.60095
	0.55509
	0.56681
	0.49456
	0.62811
	0.63666
	0.51112

	B
	0.57091
	0.56243
	0.59582
	0.60053
	0.57162
	0.5858
	0.51803
	0.56444
	0.66446

	C
	0.65192
	0.63871
	0.53279
	0.57554
	0.59327
	0.64207
	0.58062
	0.52543
	0.5452


Step 4: Calculate the Weighted Normalization Matrix
The calculation of the weighted normalization matrix is given in Table 12.

Table 12: Weighted Normalization Matrix
	Weighted Matrix
	F1
	F2
	C1
	C2
	C3
	I1
	I2
	G1
	G2

	A
	0.03184
	0.02872
	0.18906
	0.1063
	0.07238
	0.02369
	0.01721
	0.06099
	0.03915

	B
	0.03642
	0.03076
	0.18744
	0.115
	0.073
	0.02806
	0.01419
	0.05407
	0.0509

	C
	0.04159
	0.03494
	0.16762
	0.11022
	0.07576
	0.03076
	0.01591
	0.05034
	0.04176


Step Five: Determine the ideal positive solution and the ideal negative solution
The best values for the positive criteria are the largest values and for the negative criteria are the smallest values, and vice versa. It should be noted that in this study, all criteria are positive.
Table 13: Ideal positive and negative solution
	optimal solution
	F1
	F2
	C1
	C2
	C3
	I1
	I2
	G1
	G2

	Positive
	0.04159
	0.03494
	0.18906
	0.115
	0.07576
	0.03076
	0.01721
	0.06099
	0.0509

	Negative
	0.03184
	0.02872
	0.16762
	0.1063
	0.07238
	0.02369
	0.01419
	0.05034
	0.03915


Step 6: Determine the distance between each option to the positive and negative ideals. The distance between each option to the positive and negative ideals is shown in Table 14.

Table 14: The distance of each option to the positive and negative ideals
	The size of the Distance
	Positive
	Negative

	A
	0.02022
	0.02413

	B
	0.01089
	0.0258

	C
	0.0261
	0.01484


Step seven: Determine the relative proximity of each alternative to the ideal solution and ranking the alternatives

Any alternative that has greater relative proximity is better. The final ranking of alternatives (three insurance companies surveyed in Gilan province) is given in Table 15. The ranking is provided according to Figure 4. 
Table 15: Final Ranking of Insurance Companies
	rank
	Insurance Company
	Value

	1
	B
	0.70315

	2
	A
	0.54414

	3
	C
	0.36242


[image: image65.png]038

Comparison chart of alternatives

06

04+

02





Figure 4: Comparison chart of insurance companies' weight

Here the process of evaluating the performance and ranking of insurance companies is completed.

5 Discussion and Conclusion

Performance measurement indicates the productivity of an organization's activities and programs. Productivity means achieving goals and programs efficiently via optimal utilization of resources.  In general, the performance measurement system can be defined as a tool that can provide a systematic way to conduct measurements and to provide quantitative decision-making outcomes on how to achieve the desired goals. In fact, it is done via a comparison between what exists and what is desirable. 
Measuring the performance of insurance companies is a fundamental necessity in facing and adapting to changes as an enabler to continuous improvement of activities and appropriate development framework. The insurance industry, more than any other industry, may benefit by linking performance evaluation to results and outputs. The insurance industry is based on the fact that the time gap between making normal decisions and the desired results is long and has a long delay. The main objective of this research was to design an insurance company performance measurement model using BSC and MCDM in the insurance industry. For this, we first studied the theoretical foundations, primary criteria were identified in the form of four BSC perspectives and provided to experts. In the next step, nine final criteria were selected to measure the performance of insurance companies based on BSC. In the financial dimension of two measures (sustainable growth of organization's financial resources) and (revenue growth); in the customer dimension three criteria (increasing service quality), (increase the quality of attracting new customers in addition to existing customers) and (flexibility in service system); in internal processes dimension two criteria (perform the process of issuance and compensation with the least amount of error) and (invention and innovation in doing things) and two criteria for growth and learning (investing in customer education) and (knowledge sharing) were selected to evaluate the performance of insurance companies. 
The CVR index was used to screen for aforementioned factors. The BWM method was used for weighting and ranking the selected criteria. The results showed that "increasing service quality" and "attracting new customers in addition to existing customers" were the most important criteria to consider when it comes to evaluating the performance of insurance companies, respectively. Ranking BSC dimensions also showed that the customer perspective is the most important BSC and then the growth and learning perspective is next. The results showed that this type of measurement can fit the criteria in each of the BSC perspectives.
6 Implications and Recommendations 
Customer perspective: The results also showed that the most important perspective of the BSC is the "customer" perspective. Therefore, insurers need to focus more on customers to improve their performance. They should therefore increase the quality of their services and develop a regular and consistent plan to retain their current customers and attract new customers with proper planning. To regularly measure and monitor customer satisfaction and accordingly take correcting actions to maintain a certain level of quality in service. Moreover, increase the number of active branches and agencies in proportion to the population of cities and regions they serve and have the flexibility to provide new and market-driven services.

Growth and learning perspective: The results also showed that the second perspective of the BSC is the "growth and learning" perspective. Therefore, insurance companies should conduct training courses for their staff and representatives and allocate appropriate capital to train their staff and representatives. They should make the work environment more competitive, but at the same time, rewarding. Moreover, share the knowledge needed to grow and learn for their staff and agents with the goal to improve their day-to-day performance. 
Financial perspective: According to the results of this study, the third perspective of the BSC is the "financial" perspective. Therefore, insurance companies should think about creating sustainable financial resources for their companies and consider both short-term and long-term investments. They also should start with making a thorough cost/benefit analysis for any new plan in the insurance company. Moreover, increase the quality of their Information Systems Infrastructure (ISI).

Internal processes perspective: The fourth perspective of the BSC is the "internal processes" perspective. Therefore, insurance companies should perform the issuance and payment process with the least amount of error and establish a mechanism to remind the insurer to extend the contract before its due date.
Due to the fact that each perspective was examined and ranked separately in the research results, company managers can identify the strengths and weaknesses of their company according to the rank of each perspective.
In general, every research has its limitations depending on the topic and the work environment to be tried in. The limitations of this study can be summarized as: this study was a case study (three insurance companies of Gilan province) and was conducted at a specific time point (March-August 2019). Differences between organizations' environments and different geographic locations make the results more relevant and applicable to other organizations and communities. Also, in future research, methods based on fuzzy logic can be further developed. They can also use or combine other performance evaluation methods, including data envelopment analysis and other MCDM techniques, to compare results. This research is a case study and it is suggested that researchers examine the results of this research in another industry or profession to test its applicability.
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