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Solvency, Organizational Sructure, and Efficiency of Insurance Industry in China: Pre-

and post-WTO

ABSTRACT

This paper examines the efficiency performance of Chinese insurance industry in the period
of 1996-2000. Itisthefirst paper to use the input/output efficiency method to measure the
efficiency of Chinese insurance industry. We apply data envelopment analysis (DEA)
methodology to measure the efficiency in this paper, and both the value-added approach and the
financial intermediary approach of DEA are examined. Using the value-added approach, we
find that state-owned insurers are more efficient than stock insurers prior to China’'s entry into
WTO. Our resultsimply that state-owned firms have enjoyed lots of resources for along time
and thus possess advantages in the market. A further analysis of financial intermediary
approach shows that the privilege of state-owned insurersis jeopardized by their current financial
conditions. Such disadvantage may put the state-owned firms at risk and may change the
structure of the Chinese insurance industry in the near future. Besides, a comparison between
composite and specialized firms implies that Chinese regulatory authority may adjust its speed in
the transformation of business diversification.
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Solvency, Organizational Structure, and Efficiency of Insurance Industry in China: Pre-
and post-WTO

l. Introduction and Literature Review

The development of the insurance industry in the Chinais still in the rising stage compared
with most of the developed countries. Asaresult of China's substantial economic growth,
increased public awareness of insurance protection and more, the insurance market in China has
evolved dramatically in recent years. China's insurance market has been growing at an average
annual rate of 27 percent since 1980. Medium-term growth estimates indicate that China’s total
insurance premium would risk from US$19.2 billion in year 2000 to US$33.7 billion in year 2005,
according to the China Insurance Regulatory Commission (CIRC).

Although Chinese insurance industry is expected to keep its strong growth, China’s entry
into the WTO will significantly affect the development in Chinese insurance sectors, including
the efficiency of the firms, the degree of competition and, specifically, the solvency regulation.
Chinese domestic insurers are encountered with serious solvency problem (Ma, 1999, and Hu,
2001). The Chineseinsurers, especially those state-owned insurers, have been protected by
Chinese government for along time, enjoy broad resources and have little idea of how the
solvency might affect their performances (Chang, 1999). Thisfact isfurther jeopardized by the
lacking of knowledge and expertise in the solvency regulation of Chinese government. Itis
believed that the development of the related regulation, solvency, and reporting standards of the
industry is far away from the devel opment of the insurance market in China (Wong, 2002).
Without considering the solvency issue, the performance of the domestic insurers may seem
adequate, but their performance can be seriously harmed when solvency is taken into
consideration. A recent report shows that the insolvency of Chinese domestic insurers has
amounted to 7.45 billion RMB and the insolvency ratio is 32.69% in 1997 (Ma,1999).

While the devel opment of the Chinese insurance market has received alot of attention in
academics aswell asin practice, only one study has examined the performance of Chinese
insurance industry in the past. Hu (2001) examines the revenue and cost efficiency of Chinese
insurers over the period of 1996-1999 using some financial ratios of insurance companies. He
finds that the behavior of large insurance companies (mainly state-owned insurers) was not fully
competitive as compared to the behavior of small insurance companies. While Hu (2001)
measures the performance of the firms using variables such as return on premium or return on
asset only, our paper adopts the data envelopment analysis (DEA), a non-linear programming
technique to evaluate the efficiency of the Chinese insurers. By applying to
multiple-input/output operations, we believe DEA is a better method to measure the efficiency of
our sample firmsin Chinese insurance industry. The data period we use is between 1996 and
2000. We analyze the domestic and foreign insurers separately as the tax treatment and law



regulation are all different for domestic and foreign insurers.

. Purpose

This paper tries to address the following threeissues.  First, by using the value-added
approach, we examine whether the issue of organizational structure affects the efficiency of firms.
We intend to study whether the state-owned insurers are more efficient than other domestic
insurers (i.e. stock insurers) prior to the entry of WTO. Second, we use the financial
intermediary approach to study the impact of solvency situation on the efficiency of our sample
firms.  We expect to find the efficiency of the domestic insurers with strong solvency problems
to decrease significantly after we consider the solvency situation of thefirm. Finally, we
examine whether the level of business diversification affects the efficiency of the firms by
comparing the efficiency of composite insurers with the specialized insurers.  Our results can
provide policy indication to the Chinese regulatory authority in many ways including the
importance of solvency regulation and the suitability of diversified operations.

[11. Dataand Methodology

The data used in this paper are drawn from the Chinese Insurance Yearbook from 1996
through 2000, which are complied by an institution related to China Insurance Regulatory
Commission (CIRC) and include the regulatory annual statement filed by insurers with the CIRC.
Because all insurers are required to report to CIRC, our database consists of virtually the entire
industry. At the end of 2000, there are thirty insurersin China, twelve are domestic insurers and
eighteen areforeign insurers.  Table 1 shows the characteristics of domestic insurersin Chinese
insurance industry in detail. Aswe described above, anong the twelve domestic insurers, three
are the so-called “composite” insurers, and three as well are the state-owned insurers.  Besides,
seven out of twelve insurers operate nationally while the rest operate in specific regions. These
characteristics may result in differencesin firm efficiency and performance.

[Table 1 about here]

We use two approaches in data envelopment analysis (DEA) to measure outputs and inputs:
the value-added approach and the financial intermediary approach. The value-added approach
states that all the financial variables with substantial value added are employed as the important
outputs (see Berger & Humphrey, 1992). On the other hand, the second approach views an
insurance company as afinancia intermediary, and the objective of establishing an insurance
firmisto 1) maximize the return on capital and maximize the value of the firm and 2) ensure the
financial conditions of the firm represented by paying ability and solvency. In our paper, we
examine the efficiency of firms by adopting both approaches. We use value-added approach to
examine the efficiency when we do not consider solvency for our sample firms, and we use
financial intermediary approach to examine the efficiency when we want to see the solvency
effect on firm’s efficiency performance. Through our analysis, we intend to see whether the



solvency of the firm affects the efficiency of our sample firms or not.

V. Resultsand Conclusion

Table 2 examines the inputs and outputs used in this paper. Panel A examinesthe
descriptive statistics of inputs, including the numbers by all years and by individual years.

Panel B examines the descriptive statistics of outputs by reporting outputs in two different
methods. Wefind in Panel A that the size and scale of Chinese insurers deviate alot from each
other as the standard deviation of the inputsisrelatively large. We also find that all the inputs
have increased substantialy by year. In addition, the resultsin Panel B show that the outputsin
both approaches are either stable or grow gradually throughout the sample years.  In summary;,
the inputs/outputs in our analysis show that the Chinese insurance industry is growing at a stable
speed in year 1998 to 2000.

[Table 2 about here]

Table 3 examines the efficiency differences between state-owned and stock insurers by two
different methods. Asthe state-owned insurers have enjoyed huge resources in the market for a
long time, we predict that by using value-added method, state-owned insurers are more efficient
than firms otherwise comparable. However, by using financial intermediary method, we expect
to find the efficiency of the domestic insurers with strong solvency problems to decrease
significantly, which in consensus are the state-owned insurers.  We consider three efficiency
measures:. technical efficiency (TE), pure technical efficiency (PTE) and scale efficiency (SE).
Panel A reports the results by using value-added method. We find that same as our prediction,
all the efficiency measures (TE, PTE and SE) are higher for state-owned insurers than for stock
insurers, athough the differences are not significant. Thisis possibly because the number of
observationsin our dataset issmall. Panel B of Table 3 reports the results by using the financial
intermediary method. Opposite to the resultsin Panel A, we find that the state-owned insurers
are less efficient than stock insurersin al three measures, and the differences are significant.

[ Table 3 about here]

One of our purposesin this paper isto examine whether the state-owned insurers are more
efficient than other domestic insurers prior to the entry of WTO by adopting two different
approaches. However, if we look back at Table 1, we find that domestic insurersin China
possess a few characteristics, including differences in business diversification, organizational
structure (state-owned vs. stock), and geographic location (nationally vs. regionaly). For
robustness check, we reexamine the results in Table 3 by controlling other factors.  In other
words, we examine the efficiency performances between state-owned and stock firmsin four
different versions by controlling both business diversification and geographic location®. We find

! In the first version we consider firms which are specialized and operate nationally only, and in the second version

only specialized firmsare considered. The third version considers firms that operate nationally only, and the last
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that the resultsin four versions are completely consistent with our resultsin Table 3.  We thus
claim that our results are robust after considering alternative effects.

We summarize our results asfollowing. We find that the issue of organizational structure
affects the efficiency of firms. By using the value-added approach, we find that state-owned
insurers are more efficient than stock insurers prior to China'sentry into WTO.  Although the
results are not significant, they provide a clear picture on the development of Chinese insurance
industry in that state-owned firms have enjoyed lots of resources for along time and thus possess
advantages in the market. However, further analysis of financial intermediary approach shows
that the privilege of state-owned insurersis jeopardized by their current financial conditions. As
China has formally entered into the WTO in 2000, these state-owned insurers are sure to
encounter more keen competition in the market. Thisholein their operation is sure to put the
state-owned firms at risk and may change the structure of the Chinese insurance industry in the
near future.

Finally, Table 4 examines the results between specialized and composite firms.  We
examine the results using value-added method in Table 4 only as the results of using financial
intermediary method are nearly the same.  Our results clearly show that composite firms are
more efficient than the specialized firmsin all three efficiency measures, athough the differences
arenot significant. We thus suggest that from the efficiency viewpoint, the requirement of
“focusing on one side of business only” in Chinais not at immediate need using the data of 1998
to0 2000. A robustness check shows that the results are consistent with Table 4 when we control
factors such as organizational structure and geographic location.

[Table 4 about here]
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version considers firms either specialized or composite and firms which operate either nationally or regionally.
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Tablel TheCharacteristicsof Chineselnsurancelndustry

Table 1 reports the characteristics of Chinese insurance industry in details.

English
Name

PICC
ChinalLife
China Pacific
ChinaPing An
HuaTai Life
Xinjiang Corps
Tian An

Da Zhong

Y ong An Property
Sinosafe General
New ChinaLife
Ta Kang Life

Chinese
Name

Property/Life

Property
Life
Life and Property
Life and Property
Property
Life and Property
Property
Property
Property
Property
Life
Life

National
/Regional

National
National
National
National
National
Regional
Regional
Regional
Regional
Regional
National
National

State-Owned Year

/Stock

State-Owned
State-Owned
Stock
Stock
Stock
State-Owned
Stock
Stock
Stock
Stock
Stock
Stock

Founded

1949
1982
1991
1988
1996
1986
1994
1995
1996
1996
1996
1996



Table 2: Inputs/Outputsin Chinese Insurance Industry

Note:

Pandl A:
total

by year
Y ear
1998

1999

2000

X1= Underwriting Expenses

X2= Policyholder Surplus Capital
X3= Debt Capital

In Value-added approach,
Y1= Benefits Paid

Y2= Total Invested Assets

In financial intermediary approach,

Y1= Return on Assets

Y2= Principal Component 1 of financial conditions

Y3= Principal Component 2 of financial conditions

Inputs

Variable

x1
X2
X3

Variable

x1
X2
x3
x1
X2
x3
x1
X2
x3

Mean
3045.24
3884.11

17910.51

Mean
2765.88
2103.37

14188.49
2939.99
2254.02

18775.31
3464.82
7605.01

21027.48

Std Dev
5014.59
10032.58
35953.65

Std Dev
4829.59
2634.23

27037.30
5097.54
2850.52

36587.27
5563.77

17419.09

45719.20

Minimum
14.19
228.46
30.51

Minimum
14.19
228.46
30.51
24.10
232.99
88.84
19.75
312.83
170.52

Maximum
14461.00
59418.00

152679.49

Maximum

13645.93
8708.70
91658.05
14307.45
9305.70
126246.02
14461.00
59418.00
152679.49



Panel B: Outputs

Value-added Approach
total
Variable Mean
yl 5119.57
y2 7187.00
by year
Year Variable Mean
1998 yl 5075.40
y2 5265.08
1999 yl 4936.29
y2 7878.08
2000 yl 5367.70
y2 8529.72

Finanial Intermediary Approach
total

Variable Mean
yl 0.017
y2 1.347
y3 0.709
by year
Year Variable Mean
1999 yl 0.018
y2 1.535
y3 0.400
2000 yl 0.017
y2 1.159
y3 1.018

StdDev  Minimum Maximum

8534.30
15502.69

Std Dev
8877.91
9360.21
8429.16

15387.63
9092.36
21291.13

Std Dev
0.012
1.276
0.801

Std Dev
0.011
1.750
0.279
0.013
0.545
1.032

10

14.50
41.42

Minimum
14.56
49.20
14.50
41.42
24.78
49.72

Minimum
0.001
0.462
0.001

Minimum
0.001
0.479
0.001
0.001
0.462
0.001

25099.00
72254.89

Maximum
25099.00
31524.14
24249.00
52023.26
24887.00
72254.89

Maximum
0.044
6.371
2.779

Maximum
0.031
6.371
0.953
0.044
1.983
2.779



Table3: Results between state-owned and stock insurers

Panel A: Value-Added Result

TE State-Owned VS. Stock
1998 1.000 0.849
1999 1.000 0.869
2000 1.000 0.852
PTE State-Owned VS. Stock
1998 1.000 0.976
1999 1.000 0.963
2000 1.000 0.895

SE State-Owned VS. Stock
1998 1.000 0.857
1999 1.000 0.904
2000 1.000 0.953

Panel B: Financia Intermediary Result

TE State-Owned VS. Stock
1999 0.060 *k 0.557
2000 0.021 *k 0.603
PTE State-Owned VS. Stock
1999 0.722 0.766
2000 0.043 *k 0.633

SE State-Owned VS. Stock
1999 0.114 *k 0.724
2000 0.504 * 0.852

*** shows dtatistically significant difference at 1% level
**  shows dtatistically significant difference at 5% level
*  shows statistically significant difference at 10% level
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Table 4: Results between composite and specialized insurers

Note: The results are calculated using value-Added method.

TE Composite VS. Specialized
1998 0.989 0.867
1999 1.000 0.884
2000 1.000 0.869
PTE Composite VS. Specialized
1998 1.000 0.979
1999 1.000 0.967
2000 1.000 0.907

SE Composite VS. Specialized
1998 0.989 0.874
1999 1.000 0.914

2000 1.000 0.958

12



