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ABSTRACT 

Productivity growth in financial institutions, which are one of the most important economic institutions in every 

country, is a fundamental step toward economic development. According to the classical economists, Iranian non-life 

insurance industry do not have desirable Productivity, because most Share of them are governmental. So In this paper we 

want to address and compare Productivity in government and private non-life insurance industry. With Tornquist 

productivity Index, We examined the Productivity in a sample of Iranian non-life insurance industry over 2004 to 2015 

periods in 10 of non-life insurance firms (including government and private insurance). Productivity in government non-

life insurance industry is higher than Productivity in private non-life insurance industry. 

KEYWORDS: Non-Life Insurance Industry, Productivity, Private, Government  

INTRODUCTION  

Performance measurement and benchmarking are a major theme in contemporary research on insurance 

companies. Ownership structure can also affect firm performance. It is generally expected that non-state firms tend to be 

more efficient than state ones. This has been found in many other studies in sectors other than insurance. Some earlier 

studies also found that state-owned enterprises were outperformed by non-state enterprises in the industrial sector. 

The focus of this paper is to examine the efficiency issues based on existing data. It aims to calculate the 

Productivity scores of the major Non-life insurance companies and identify the key determinants of efficiency scores. Non-

life insurance industry sector in Iran differs from its counterparts in many developing and emerging market countries. The 

recent financial crisis led to difficulties in much conventional non-life insurance industry across the Globe. Therefore, 

research in the field of non-life insurance industry seems necessary to remove barriers in Productivity the industry. The 

question arises whether non-life insurance industry are efficient? What is the Productivity of non-life insurance industry 

with different ownership? The non-life insurance industry system in Iran, like the countries presently in transition from 

central planning to market based economies. In the last five years, Iran`s government-owned non-life insurance industry 

have undergone a remarkable privatization program that is distinct from the experience of other transition countries, This 

process has followed. The resulting changes in the ownership of Iranian non-life insurance industry raise important 

questions: In particular, what role does private ownership play in non-life insurance industry’ performance compared to 

state ownership? To address this question we employ DEA methodology and Tornquist productivity Index. During recent 

years, implementation of general policies of “the 44th Principle of the Iranian Constitution” has refreshed Iranian financial 
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markets and economic environment. Three decades after the beginning of privatization in the world, it began seriously in 

Iran upon “notification of general policies of the Principle 44 of the Constitution”, and considering new Rules and statutory 

policies including “The Future Outlook of the Islamic Republic of Iran in the Next Two Decades”. As the result, 80% of 

the government commercial non-life insurance industry shares should have been privatized. A filed study should be done 

to see the effectiveness of private non-life insurance industry. Our study of Productivity provides a better understanding of 

market competitiveness and profitability. 

LITERATURE REVIEW 

In the literature, there are many studies of technical efficiency based on the insurance industry. In the early 1990s, 

econometric methods were used on US insurance. Cummins and Weiss (1993) focus on cost efficiency of US life insurers. 

Yuengert (1993) studies the measurement of efficiency in life insurance. Gardner and Grace (1993) assess X-efficiency in 

the US life insurance industry. This research links firm efficiency to institutional and economic conditions in the US life 

insurance industry. All these studies suggested that the industry encountered rising prices and financial difficulties. 

However their frontier cost functions cannot provide sufficient insights into output price efficiency. Klumpes (2004) uses 

Fourier flexible form econometric methodology to compute cost and profit efficiency of alternative distribution systems for 

40 UK life insurers in 1994–1999. The results suggest that IFA-based firms are less cost and profit efficient than are 

AR/CR-based firms and that these efficiencies are sensitive to the type of product and other firm characteristics (size and 

organizational form). The DEA approach has been adopted in many US insurance studies since 1990. Increasing 

globalization of the insurance industry in the early 1990s aroused an interest in studying insurance at the international 

level. Much of the early research is devoted to macroeconomic studies of the relationship between insurance and economic 

development, especially in developed countries. Additionally, evolution of the European Communities into the European 

Union in 1992 motivated a spate of productivity and efficiency comparisons of EU member countries. Some early research 

studies the efficiency of international insurance markets and recognizes the importance of regulation in these markets. For 

example, Weiss (1991) employs a non-frontier approach to examine the productivity of property-liability insurers in the 

United States, West Germany, Switzerland, France, and Japan from 1975 to 1987. She documents considerable diversity 

between the sample countries. Rai (1996) examines the cost efficiency of insurance companies in a sample of 11 developed 

countries, finding that inefficiencies vary by country, size, and specialization. 

Fenn et al. (2008). In their efficiency comparison of insurers from 36 countries, Eling and Luhnen (2010a) find 

steady technical and cost efficiency growth in international insurance markets from 2002 to 2006. Bertoni and Croce 

(2011) investigate the drivers of productivity in the life insurance industries of five European countries (Germany, France, 

Italy, Spain, and the United Kingdom). They find increased productivity is mostly due to innovation in best practices, 

which is attributable to technological change. 

Chen et al. (2008) focus on the development of the Chinese life insurance sector and find that domestic insurers 

have better performance than foreign joint ventures. Cummins, Weiss, and Zi (1999) investigate the relationship between 

organizational form and efficiency. They test agency-theoretic hypotheses about organizational form, including the 

managerial discretion and expense preference hypotheses. Cummins and Zi (1998) compare frontier efficiency methods 

using US life insurance data. Both papers wish to justify model factors and the use of claims as an output, and investigate 

firm characteristics. The relationship between mergers and acquisitions, scale economies and efficiency in the US life 

insurance industry are explored by Cummins, Tennyson, and Weiss (1999). One of few European insurance industry 



Productivity of Non-Life Insurance Industry; Reflections Ownership Structure                                                                                                            3 

 
Impact Factor (JCC): 1.9287- This article can be downloaded from www.bestjournals.in 

studies is found in Fecher, Kessler, Perelman, and Pestieau (1993) who measure efficiency in the French life insurance 

industry using a DEA as well as an econometric model. Hardwick (1994) and Brown (2000) both look at scale and scope 

economies in the UK life assurance industry. Diacon (2001) reports the efficiency of UK general insurance companies. The 

study uses the variable returns to scale formulation and the results indicate that the UK general and composite insurance 

companies have the potential to be among the most efficient in Europe. The industrial efficiency is another research 

direction. Donni and Fecher (1997) evaluate the efficiency and productivity in fifteen European insurance industries. 

Despite research in the field of insurance industry efficiency, there are no specific studies about the insurance industry 

productivity.  

PRODUCTIVITY  

Productivity is known as the combination of two elements: Efficiency and Effectiveness (Productivity= Efficiency 

+ Effectiveness). Productivity growth calculation methods include methods of measuring productivity, using input – 

output, value added index, Kendrick index, Elementary index, Malmquist Index, Tornquist index.  

Related Ownership and Productivity 

Though many studies on industry in transition nations exist, such as on Croatia (Kraft and Tirtiroglu, 1998); 

(Jemric and Vujcic, 2002), the Czech Republic (Matousek and Taci, 2002) (Weill, 2003), Hungary (Hasan and Marton, 

2003), and Poland (Nikiel and Opiela, 2002) ;(Weill, 2003), the results of these studies, which primarily examine the 

association of industry ownership and its performance and efficiency, are not the same. For instance, Hasan and Marton, 

Jemric and Vujcic, and Weill find that non-life insurance industry efficiency is positively related to foreign ownership as 

opposed to state ownership, while Nikiel and Opiela observe that foreign industry are less profitably efficient than 

domestic private industry. Further, Kraft and Tirtiroglu believe that newly established industry are less efficient but offer 

better profit performance than either privatized or state-owned industry, whereas Jemric and Vujcic find that new industry 

are more efficient. 

Three recent multi-country studies consider the relationship between ownership and efficiency in transition 

countries. Grigorian and Manole (2002) use DEA to estimate industry efficiency in seventeen countries from 1995 to 1998; 

in addition to our eleven countries, these include Russia and five other countries that were former Soviet republics. These 

authors find strong evidence that foreign controlling ownership is associated with greater efficiency and some weak 

evidence that improving prudential rules is also associated with greater efficiency. Yildirim and Philippatos (2002) 

estimate efficiency with both SFA and the distribution-free approach using data from 12 transition countries from 1993 to 

2000; These authors find that private-owned industry are more cost-efficient but less profit-efficient than other industry in 

these transition countries . So industry `s ownership is effective on the performance of industry. 

Productivity Calculation Methods 

We adapt the multi-stage DEA approach introduced by Fried, Schmidt, and Yaisawarng (1999). After using it 

Tornquist productivity index for the private sector and the public sector insurance are calculated separately. Tornquist 

index with the help of Malmquist index to make it possible to calculate the efficiency of one single decision maker unit. 

Therefore, in this study we use Tornquist index which is designed by Malmquist index. The index is calculated as follows 

for a single decision maker unit.  
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• Total factor productivity Change Index (TFPCH) 

• Technical change Index (ECHCH) 

• Efficiency Change Index (EFFCH) 

• Scale Efficiency change Index (SECH) 

• Pure Efficiency change Index (PECH) 

Which the index of efficiency changes is achieved by multiplying the index of scale efficiency and management 

efficiency and total factor productivity Change Index and is obtained by multiplying Technical change Index.  

The Performance of computing productivity growth in the non-life insurance industry in country using Tornquist 

Index and DEA Method 

Given the shortage of Statistics and information (Low duration), we examine the productivity growth assuming 

constant returns to consider the efficiency of the non-life insurance industry, separating government and private.  

• First, we examine the outputs and inputs of non-life insurance industry for the model and given the outlook for the 

non-life insurance industry, we consider goals as output.  

• Each year, we assume an equivalent to a firm then suppose we have j firms that each of which contains n input 

and m outputs. Matrix n*j of inputs is shown by X and matrix m*j of outputs by Y as well as input and output 

vectors Xi and Yi represent the ith firm. So, the output model of shaft and yield to the constant scale is considered 

as equation (1).  
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Where U and W are weighted vectors of input and output variables respectively. The proposed model for any 

firms that P = 1, 2... J once run-up to the efficiency of the p-th unit of the objective function value is obtained.  

• Using DEA model and partial capture of income and expenses are estimated elasticity’s of input and output shaft. 
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• We assume the data of non-life insurance industry during j year include n input and m output. It is assumed that it 
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Therefore, if the non-life insurance industry situation is considered as a firm each year and DEA model is considered with 

constant returns to scale and output shaft, the following input and output Tornquist index are used.  
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• Total factor productivity growth during the transition from year k to year k + 1, is obtained by the output shaft 

Tornquist division on the input shaft Tornquist according to equation (2).  
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• Changes in efficiency during the transition from year k to year k+1 is obtained by efficiency division of year k+1 

on the efficiency division of year k according (3).  
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Performance Computing and Productivity Growth 

Since the number of years is low, Performance in condition of variable returns has deviation. For this purpose, the 

result of the technical efficiency with assumptions of constant return (That is equal to administrative efficiency) is 

investigated by WIN4Deap Software. The Investigation is since 2004 to 2015  

Now to study Total factor productivity growth elasticity’s, it was calculated by the DEA model. We assume that n 

years of non-life insurance industry are existence. Consider a model with constant Scale. Suppose that the objective 

function row, in calculation model of efficiency for p year of the non-life insurance industry is according to equation (5): 
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The elasticity of output j in total is according to (8): 
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The Tornquist indicators of output t and input shaft which reflects the change in output and calculate factors 

during the two years that the results show in Table 1. 

Table 1: Tornquist Input and Output Indicators in 2005-2015 

1-1-in Government Insurance 

Year 
Tornquist 

Output Shaft 
Tornquist Input 

Shaft 
2005 1.111 1.029 
2006 1.081 1.009 
2007 1.040 1.079 
2008 1.040 1.039 
2009 1.151 1.009 
2010 1.081 1.049 
2011 1.232 1.139 
2012 1.101 1.019 
2013 1.040 1.079 
2014 1.040 1.039 
2015 1.030 1.169 

 
1-2-in Private Insurance 

Year 
Tornquist Output 

Shaft 
Tornquist Input 

Shaft 
2005 1.0222 1.0206 
2006 1.0108 1.0101 
2007 1.0624 1.0647 
2008 1.052 1.052 
2009 1.0806 1.0706 
2010 1.0908 1.0881 
2011 1.1207 1.1116 
2012 1.0132 1.0122 
2013 1.027 1.0281 
2014 1.1456 1.1455 
2015 1.0556 1.0631 

 
Since the growth of total factor productivity by dividing the 2 Tornquist output based on the input shaft, 

Productivity growth numbers obtained in the table 2 

Table 2: The Growth of Total Factor Productivity in 2003-2013 

Year 
Total Productivity Growth 

in Private Insurance 
Total Productivity Growth  
in Government Insurance 

2005 1.002 1.07972 
2006 1.001 1.071071 
2007 0.998 0.964205 
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2008 1.000 1.00129 
2009 1.009 1.141141 
2010 1.002 1.030268 
2011 1.008 1.081959 
2012 1.001 1.080394 
2013 0.999 0.964205 
2014 1.000 1.00129 
2015 0.993 0.881394 

 
Changes in performance efficiency are gained by dividing two of the DEA in a year .the result show in table 3.  

Table 3: Changes in Performance Efficiency 

Year 
Efficiency in 

Private Insurance 
Efficiency in 

Government Insurance 
2005 0.9897 1.02897 
2006 1.0541 1.00899 
2007 0.9880 1.07892 
2008 1.0178 1.03896 
2009 1.0163 1.00899 
2010 1.0216 1.04895 
2011 0.9106 1.13886 
2012 1.0156 1.01898 
2013 1.1142 1.07892 
2014 0.9281 1.03896 
2015 0.9641 1.16883 

 
By dividing the productivity growth on growth performance, obtained technology changes due to the table 4. 

Table 4: Changes Caused by Technology in 2005-2015 

Year 
Technology Changes in 

Private Insurance 
Technology Changes in 
Government Insurance 

2005 1.012 1.049322 
2006 0.949 1.061528 
2007 1.010 0.893676 
2008 0.983 0.963742 
2009 0.993 1.130974 
2010 0.981 0.98219 
2011 1.107 0.950037 
2012 0.986 1.06027 
2013 0.897 0.893676 
2014 1.078 0.963742 
2015 1.030 0.754082 

 
By DEA and Tornquist indicators, the total factor productivity growth of the non-life insurance industry in 2004 

to 2015, and were divided to changes in technical efficiency and technological change. However it should be noted that 

TC>1, Then mentioned unit during a period (two years) have been technological advances and when TC <1 this is 

reversed. And EC>1, Then mentioned unit during a period (two years) has increased efficiency and whenever EC <1 

efficiency decreased. Total factor productivity growth over a mean period (two years) and less, show negative total 

productivity growth. 

CONCLUSIONS 

Over the last 20 years, many efficiency studies on the insurance industry have been published. However, 
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productivity studies are limited. This study contributes to the field by providing new information on the productivity of 

insurance private and government companies in Iran for the period 2004–2015. Calculation of productivity growth in the 

non-life insurance in government and private insurance industry shows that Efficiency change and technological change 

has been irregular process and has experienced negative growth during the period of sanctions. The results show that 

directly comparing productivity in the government insurance higher than comparing productivity in the private insurance. 

Our results imply that specific environmental conditions influence insurance industry productivity. So Private ownership 

by itself is not sufficient to insure non-life insurance industry efficiency in transition countries because we find no 

statistically evidence of an adverse effect of government ownership relative to private ownership. 
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