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Abstract.Total factor productivity (TFP) is the core issue in economics research, and also an 
important goal of life insurance industry in management. Total factor productivity of life insurance 
industry is one of the important factors that directly affect its sustainable development. Since 
China's insurance market has been fully opened to foreign insurance companieson December 11, 
2004, the entry of foreign life insurance companies has brought new vitality to China, and also 
brought greater competition for the breadth and depth of China's insurance market 
opening.Therefore, how to improve the total factor productivity of life insurance companies, 
rational use and allocation of resources, will become the key to enhance competitiveness.Therefore, 
it is of practical significance for the development of Chinese insurance industry to study and 
compare the total factor productivity of Chinese life insurance industry with that of foreign 
capital.In this paper, the Malmquist index method of DEA model was adopted to conduct empirical 
analysis on a total of 15 companies, including 7 Chinese life insurance companies and 8 foreign life 
insurance companies. The data were selected from 2009 to 2019.Then the Malmquist index was 
decomposed into efficiency change、 technology change、 pure efficiency change and scale 
efficiency change index to compare and analyze the Chinese life insurance industry and foreign life 
insurance industry.The results show that in the 9 years from 2009 to 2019, the total factor 
productivity of foreign-funded life insurance industry is generally higher than that of 
chinese-funded life insurance industry. 

1 INTRODUCTION 

As an important part of financial system, insurance industry is in the leading position of economy 
together with banking and securities industry.With the gradual improvement of China's financial 
system and the deepening of economic globalization, China's continuous integration with the world 
economy, the insurance industry is also gradually opening up and playing an important role in 
social development. From the perspective of the internal development structure of life insurance 
industry, China joined the WTO on December 11, 2001, and China's insurance industry was 
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officially opened to the outside world on December11,2004.With the influx of foreign 
(he) endowment life insurance companies, the life insurance market environment is changing one af
ter another, and gradually brings fierce and all-round competitive pressure to Chinese life insurance 
companies.It provides a new perspective for the study of total factor productivity of life insurance 
companies.From the above development, the multiplication of insurance companies, to the growth 
of life insurance premium income and then to the changes in the insurance market, both from the 
market structure and the speed of development are obviously rapid improvement. However, from 
the perspective of the overall development trend of China's insurance industry, when Chinese life 
insurance companies continue to pursue market share, they should timely review their own 
development status. Compared with Chinese life insurance companies and foreign life insurance 
companies, which companies are more efficient in operation?Which companies have seen an 
improvement in total factor productivity? What changes have brought about the improvement of 
total factor productivity? Combined with the macroeconomic situation, how to improve the 
efficiency of resource utilization? All above are the key issues to be studied in this paper, which 
have strong theoretical and practical significance. 

2 LITERATURE REVIEW 

The concept of technical efficiency was first put forward by Farrell(1957), who gave the definition 
of technical efficiency from the perspective of input, thinking that technical efficiency refers to the 
ratio between the ideal minimum possibility input and the actual input of production unit under the 
same output.Based on the previous research, the efficiency study gradually extended from the 
banking industry to the insurance industry, which played a very important role in the future. Diacon 
and others (2002) used DEA method to calculate the pure technical efficiency, scale efficiency and 
technical efficiency of 450 life and health insurance companies registered in the European Union. 
Wang jiating and zhao liang (2009) used DEA method and Malmquist index to measure the 
technical efficiency, pure technical efficiency, scale efficiency and total factor productivity changes 
of 13 life insurance companies in China from 2002 to 2007.The results show that the technical 
efficiency of Chinese life insurance companies is generally low, which is generally caused by the 
low technical efficiency and scale efficiency, while scale efficiency has a greater impact on 
technical efficiency.Zhou lisheng (2011) proposed that most scholars' research efficiency mainly 
considers the increase of total factor productivity brought by input.Lv yi (2011) used DEA method 
to calculate the total factor productivity of 9 life insurance companies in China from 2003 to 
2006.The results show that the average overall efficiency of China life insurance, new China life 
insurance and taikang life insurance is 1, indicating that the total factor productivity has reached the 
optimal, reflecting that the technical level and management ability of these insurance companies 
match their operating scale, and the input and output reach the optimal matching point.Ge honglei 
(2014) used DEA model to study the efficiency of foreign-funded life insurance companies, and the 
results showed that the total factor productivity level of life insurance companies as a whole was 
not very high, and resources were not utilized effectively.In this paper, jiang tao and others (2015) 
calculated the operating efficiency of Chinese life insurance companies from the perspective of 
underwriting and investment in two stages by using network SBM model and DEA window 
analysis, revealed the root cause of efficiency loss and pointed out the direction of improvement. 



SSH, 2020. 
http://paper.ieti.net/ssh/index.html      
DOI:10.6896/IETITSSH.202006_8.0003 
 

 17 

The previous academic research has important reference significance and value to this paper, 
but there are still weak links to be improved and supplemented.Scholars have different evaluation 
results on total factor production of life insurance industry, most of which are due to the late 
development of China's insurance industry, large differences in the time of establishment of 
companies, and different operating and management modes of companies.The selection of time and 
the data and samples of research objects is one-sided. In order to deeply explore and understand the 
development status of more systematic and comprehensive life insurance companies, the selection 
of time is not easy to be too long, and the selection of variables should be objective and 
scientific.Although some research literature shows that the total factor productivity of Chinese life 
insurance companies is slightly higher than that of foreign life insurance companies, and the market 
share of foreign investment in life insurance companies is less than 10% at most, the competition 
still exists.This paper tries to compare the level of total factor productivity between Chinese life 
insurance companies and foreign life insurance companies under the condition of selecting the years 
and maximizing the sample number of life insurance companies. 

3 EMPIRICAL ANALYSIS 

3.1 DEA-Malmquist index 

DEA model is a method of measuring the relative efficiency of decision unit, initially by Charnes, 
Cooper and Rhodes (CCR, 1978) based on Farell’s views about the production efficiency, to 
evaluate the efficiency of the public sector and non-profit sector, because do not need the preset in 
the form of production function and the estimation function parameters, especially easy to deal with 
the evaluation of multiple inputs and multiple outputs problems, so this method is more commonly 
used in reality. 

DEA model is calculated under the assumption that the production technology is unchanged, 
ca n only compare relative efficiency of decision making units a period of time, but you can't 
measure and compare the decision units in different periods of the change of relative efficiency, and 
decision making units in different periods, the production technology is changing, so this paper also 
introduced Malmquist index of total factor productivity, the Chinese life insurance and foreign life 
insurance makes out comprehensive evaluation of the comparison of total factor productivity, and 
explore the methods and ways to improve the total factor productivity of life insurance industry. 

3.2 Sample selection and data source 

In the sample, 15 life insurance companies with long operating history were selected, including 7 
Chinese life insurance companies and 8 foreign life insurance companies, covering the period from 
2009 to 2019.The data required by the research are from China insurance yearbook, China 
insurance statistical yearbook and China insurance annual report, and the data source is very 
accurate and authoritative. 
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Table 1. 15 Sample life insurance companies 

The serial number The name of the company Nature of the 

company 

1 China Life Chinese 

2 Ping An Life Insurance Chinese 

3 Pacific Life Chinese 

4 New China Life Chinese 

5 Taikang Life Chinese 

6 Taiping Life Chinese 

7 The Life of the People's livelihood Chinese 

8 Aia Life Foreign 

9 In the Macro Life Foreign 

10 Build Believe Life Foreign 

11 Prudential Foreign 

12 Like Life Foreign 

13 Peking University Founder Life Insurance Foreign 

14 In the Life Foreign 

15 Sino-American Union Thai Metropolis Foreign 

The selection of indicators in previous studies, the selection of input indicators is not too 
controversial, so this paper uses the more mature input indicators in previous studies, taking 
materials, labor and capital as input factors, replacing materials with operating expenses, paid-in 
capital instead of capital, and the number of employees instead of labor.The choice of the output 
index is more complicated than the input index, which is mainly caused by the diversification of 
insurance companies' products and the cross-cutting of services.Combined with the actual situation 
of China life insurance company, this article selects the three output indicators: premium income 
(life insurance premium income is the insurance liability company, is the guarantee of providing 
customers with service), compensation expenses (reflected the capacity and management results of 
the life insurance company, at the same time also reflects its risk bearing ability strong and the 
weak), return on investment (the company in a certain accounting period of foreign investment of 
the profits, the survival and development of the insurance industry has played a more and more 
important role). 

3.3 Overall efficiency measurement results of life insurance industry 

In this paper, the comparison and analysis of the total factor productivity serve mainly using DEA 
method, using the BCC model under the hypothesis of variable scale reward changes on the 
efficiency of life insurance companies, technology changes, pure efficiency and scale efficiency of 
comparison and analysis, the use of DEAP2.1 software, to 15, 2009-2019 life insurance companies 
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to measure the change of total factor productivity, related calculation and decomposition results see 
table 2 and table 3. 

3.3.1 comparison of total factor productivity of each life insurance company 

From the life insurance companies overall, sample of all the life insurance company between 
2009-2019, Malmquist index of average 1.102 (see table 2), that means 9 years 15 life insurance 
company's overall total factor productivity is increased, and the total factor productivity growth 
mainly comes from the technological change, rather than efficiency.During the analysis period, the 
efficiency change increased, with an increase index of 1.042 (among which, the increase index of 
pure efficiency change was 0.999, the increase index of scale efficiency change was 1.044, and the 
increase index of technical change was 1.057).The analysis of this paper draws the preliminary 
conclusion that the total factor productivity of 15 life insurance companies has improved to some 
extent from 2009 to 2019, but the main reason is the technical change rather than the efficiency 
change. 

Table 2. Changes in average total factor productivity of all life insurance industries 
The name of the company effch techch pech sech tfpch ranking attribute 

Sino-American Union Thai Metropolis 1.255 0.974 0.943 1.331 1.223 1 Foreign 

In the life 1.176 1.015 1.097 1.072 1.193 2 Foreign 

Like life 1.052 1.105 1.000 1.052 1.163 3 Foreign 

Peking University Founder Life Insurance 1.187 0.976 1.000 1.187 1.158 4 Foreign 

Build Believe Life 1.082 1.068 1.070 1.011 1.155 5 Foreign 

China Life, 1.000 1.132 1.000 1.000 1.132 6 Chinese 

Taiping Life 1.025 1.090 1.022 1.004 1.118 7 Chinese 

New China Life 1.000 1.107 1.000 1.000 1.107 8 Chinese 

Taikang Life 1.000 1.099 1.000 1.000 1.099 9 Chinese 

In the Macro Life 0.957 1.143 0.947 1.011 1.094 10 Foreign 

The Life of the People's Livelihood 0.979 1.111 0.949 1.032 1.088 11 Chinese 

Prudential 1.061 0.988 1.045 1.016 1.048 12 Foreign 

Ping an Life Insurance 0.972 1.043 0.973 1.000 1.014 13 Chinese 

Aia Life 0.949 1.043 0.954 0.995 0.990 14 Foreign 

Pacific Life 0.991 0.983 0.996 0.996 0.974 15 Chinese 

The average 1.042 1.057 0.999 1.044 1.102   

Note: efffch represents the change of efficiency;Techch stands for technical change;Pech represents the change of pure efficiency;S 

represents the change of scale efficiency;tfpch represents the Malmquist index 

From the perspective of different life insurance companies, except that the Malmquist index of 
aia and Pacific life is 0.990 and 0.974 respectively, the other 13 life insurance companies all show 
high TFP.The most significant changes were in metlife, zhongying life and zhongyi life. The 
Malmquist indexes for 9 years were 1.223, 1.193 and 1.163, respectively.In 15 life insurance 
companies in the top three.The changes were relatively stable for Peking University founder life 
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insurance, jianxin life insurance and China life insurance.They ranked 4th, 5th and 6th 
respectively.But here it should be noted that the life insurance companies are the main source of 
total factor productivity.The total factor productivity of sino-american liantai metlife was the 
highest, with the Malmquist index of 1.223.The increase of total factor productivity of Sino-British 
life mainly depends on the change of efficiency rather than the change of scale efficiency.The 
increase of total factor productivity of zhongyi life mainly depends on technical changes;The 
increase in total factor productivity of China life was mainly due to technical changes, while the 
efficiency change did not change to 1.000. 

3.3.2 Annual change of total factor productivity of each life insurance company 

Table 3. Changes of total factor productivity of life insurance industry in each year from 2009 to 
2019 

year effch techch pech sech tfpch 

2009-2010. 0.618 2.795 0.785 0.788 1.728 

2010-2011. 1.484 0.835 1.181 1.257 1.239 

2011-2012. 1.568 0.896 1.218 1.288 1.405 

2012-2013. 0.805 0.715 0.921 0.874 0.575 

2013-2014. 1.149 1.006 0.965 1.191 1.157 

2014-2015. 1.032 0.962 1.085 0.952 0.993 

2015-2016. 1.090 0.948 1.002 1.089 1.034 

2017-2018. 0.950 1.078 1.003 0.947 1.024 

2018-2019. 1.020 1.113 0.904 1.129 1.135 

The average 1.042 1.057 0.999 1.044 1.102 

From the perspective of annual changes, during the 9 years from 2009 to 2019, the Malmquist 
index of 15 life insurance companies from 2009 to 2010 was 1.728 (see table 2), and the 
improvement of total factor productivity was the most obvious, mainly because the technical 
change was the most obvious and reached 2.795, which made the value of total factor productivity 
higher.Since 2004, and the full liberalization of China's life insurance into the later stage, foreign 
life insurance into the Chinese life insurance market, all kinds of financial products innovation has 
made great progress and specification, the acceleration of China's life insurance market also started 
to enter the international stage, eventually led to all the life insurance company's total factor 
productivity increased substantially.From 2012 to 2013, the Malmquist index of 15 life insurance 
companies was 0.575, with the most significant decline in total factor productivity.The change in 
TFP was relatively stable in 2017-2018, when the Malmqulst index was 1.024. 

3.3.3. Comparison of total factor productivity between chinese-funded life insurance industry 

and foreign-funded life insurance industry 
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In this paper, the sample population was divided into chinese-funded life insurance industry and 
foreign-funded life insurance industry.From the overall, foreign life insurance in 2009-2019 total 
factor productivity is higher than that of Chinese life insurance, foreign life insurance total factor 
productivity index is 1.118 (see table 5), and total factor productivity of Chinese life insurance 
index is 1.071 (see table 4), shows that total factor productivity of foreign life insurance is higher 
than Chinese life insurance. 

Table 4. Changes in average total factor productivity of Chinese life insurance industry 
year effch techch pech sech tfpch 

2009-2010. 0.890 1.452 0.996 0.894 1.293 

2010-2011. 1.000 1.318 1.024 0.977 1.318 

2011-2012. 1.154 1.206 1.049 1.101 1.392 

2012-2013. 0.967 0.687 1.000 0.967 0.664 

2013-2014. 0.949 0.985 1.000 0.949 0.935 

2014-2015. 1.085 0.944 0.981 1.107 1.024 

2015-2016. 1.033 0.956 1.020 1.013 0.987 

2017-2018. 0.888 1.138 0.962 0.924 1.011 

2018-2019. 1.015 1.210 0.968 1.048 1.229 

The average 0.995 1.076 1.000 0.995 1.071 

Table 5. Changes of average total factor productivity of foreign capital life insurance industry 
year effch techch pech sech tfpch 

2009-2010. 0.696 2.428 0.961 0.724 1.690 

2010-2011. 1.558 0.718 1.078 1.445 1.119 

2011-2012. 1.567 1.093 1.175 1.333 1.712 

2012-2013. 1.320 0.363 1.034 1.276 0.480 

2013-2014. 0.861 1.578 0.886 0.972 1.359 

2014-2015. 1.041 0.951 1.092 0.953 0.990 

2015-2016. 1.159 0.898 1.039 1.116 1.041 

2017-2018. 0.976 1.110 1.034 0.943 1.083 

2018-2019. 1.057 1.097 0.962 1.099 1.160 

The average 1.102 1.014 1.026 1.075 1.118 

From the perspective of annual changes, the total factor productivity of chinese-funded life 
insurance industry and foreign-funded life insurance industry decreased most significantly in 
2012-2013 due to the influence of external economy. The Malmquist index was 0.664 and 0.480 
respectively, and the total factor productivity increased in most other years.The total factor 
productivity of Chinese life insurance industry from 2011 to 2012 was quite high, and the 
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Malmquist index rapidly increased to 1.392 (see table 4). After the decline of the Malmquist index 
from 2012 to 2013, the Malmquist index declined slightly in 2013-2014, while the change of the 
Malmquist index was relatively stable from 2015-2019.The total factor productivity of 
foreign-funded life insurance industry from 2011 to 2012 was also quite high, and the Malmquist 
index also increased rapidly to 1.712 (see table 5). However, after the decline from 2012 to 2013, 
the total factor productivity increased rapidly again in 2013 to 2014, and the Malmquist index was 
1.359. Subsequently, the Malmquist index changed at a relatively stable growth rate from 2013 to 
2019.The analysis results show that the growth of total factor productivity of chinese-funded life 
insurance industry is not very stable, so it can be preliminarily judged that its growth has entered a 
relatively stable stage, but the growth of foreign-funded life insurance industry is more stable than 
that of chinese-funded life insurance industry, which means it has been in a stable growth stage.It is 
worth noting that from 2017 to 2019, the main source of total factor productivity of both 
chinese-funded and foreign-funded life insurance industries is technological change rather than 
efficiency change.The change of the pure efficiency of chinese-funded life insurance industry is 
stable, while the change of the pure efficiency of foreign-funded life insurance industry is 
improved. 

4 CONCLUSION 

This paper conducts an empirical analysis on the relevant data of 7 Chinese and 8 foreign life 
insurance companies in China's life insurance industry from 2009 to 2019, and the empirical 
analysis obtains the efficiency change index, technical change index, pure efficiency change index, 
scale efficiency change index and Malmqulst index of these 15 life insurance companies.Through 
empirical analysis of data results, the following conclusions can be drawn: 

In the 9 years from 2009 to 2019, the total factor productivity of foreign-funded life insurance 
industry was higher than that of chinese-funded life insurance industry, and the improvement of 
total factor productivity was mainly due to technological changes.From the empirical analysis 
results, it can be seen that Chinese life insurance life insurance and foreign technical progress 
during this period as a whole, improving technology innovation ability, the overall technology 
innovation capacity of Chinese life insurance than foreign life insurance, mainly because the 
Chinese life insurance of China life insurance market and resource control ability is stronger. 

The difference of pure efficiency between Chinese and foreign life insurance industry is not 
great, but the difference of scale efficiency is significant.First time this is because most of the 
foreign life insurance was spending too much manpower and capital, the foreign life insurance 
average scale efficiency change as a whole is on the high side, but can be seen from the empirical 
analysis results, the scale efficiency change and the Chinese life insurance in narrowing the gap, 
that foreign life insurance after the initial stage of development, the strength has been consolidated, 
scale efficiency change from strong to weak, giving full play to the advantages of economies of 
scale, it is also a foreign life insurance in the direction of development period. 

For the Chinese life insurance industry, the key to truly improve the total factor productivity is 
to control the scale, not to expand blindly, but to strengthen the management and service of the 
company, strengthen the innovation ability of financial products, improve the service quality and 
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enhance its competitiveness.For the foreign-funded life insurance industry, it is necessary to 
maintain the original good technical level and advanced management, continue to expand the 
market, appropriately increase capital and personnel investment, control the scale, improve market 
share, break through the restrictions of local market, win more high-quality customers, and improve 
its total factor productivity. 
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