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Abstract
This study reviews regulation theory, regulatory agency structure and scope of regulation surrounding
insurance markets. It also use IAIS, OECD and Swiss Re data for 2005-2009 for empirical
examination of the impact of the agency structure, market entry and exit regulation, capital, solvency
and accounting regulation, market conduct regulation on insurance consumption (density) and price
adequacy (loss ratio and combined ratio) at the country level as well as at the market level. The
findings indicate that the loss and combined ratios are higher in the countries with a government
agency as the regulator. The ratios are lower in the countries that maintain an agency exclusively for
insurance regulation. Twin peaks regulatory approaches tend to result in higher loss and combined
ratios. We also find price and product regulation as well as tariff rating affect both insurance
consumption and price adequacy.
Key words: theory of insurance regulation, insurance consumption (density), price adequacy,
regulatory, agency structure, loss ratio, combined ratio.
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The Impact of Regulatory Agency Structure and Measures on Consumption and Price
Adequacy in Insurance Markets: A Cross-Country Study

INTRODUCTION
Development and maintenance of sound risk financing and other financial services is essential for
social stability and economic development. Thus, governments around the world commonly set
guidelines and regulations to assist and control, respectively, the economic activities in the insurance
market so that the market and the players in it can maintain efficiency and help the government
achieve the social welfare goal. From a regulatory perspective, this efficiency is often related to
making available quality, fairly priced products from reliable insurers. It is also related to minimizing
the chances that insurance consumers, let alone the economy, are harmed because of market
imperfections or failures caused by problems of market power, negative externality, free rider or
1
2
information asymmetry. This role manifests itself in economic (financial services) regulation.
Specifics of financial services regulation vary from country to country although they can be broadly
grouped into excess and exit regulation, capital and solvency regulation and market conduct
regulation. Neither is found uniformity in regulatory structure. Some countries use a single agency to
regulate all financial services markets and institutions while other governments use a segmented
agency structure for each of the insurance, banking and investment markets. A variation of the latter
is a twin peaks form of regulation in which one agency (e.g., the central bank or the securities
commission) is responsible for prudential concerns (i.e., policymaking and governing actions) and the
3
other for regulating conduct.
All sectors in financial services continue to evolve and remain dynamic. Increasingly, new products
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authorities. Ninety jurisdictions or so responded to its 2010 insurance law survey. The Organization
for Economic Cooperation and Development (OECD), particularly its Insurance and Private Pensions
Committee, that disseminates insurance data via OECD Insurance Statistics. This dataset contains
detailed insurance premium and claims data by class of business for most of the OECD member
states.
The insurance industry is not merely a public policy concern. It also supports the economy. Swiss Re
(2010) reports that the insurance industry contributed – in terms of written premiums – 6.98% of the
global GDP in 2009. It also reports that, for the European countries, the contribution tends to be
higher in industrialized countries (e.g., 8.61%) than in emerging markets (e.g., 2.89%). This finding,
on the one hand, indicates presence of a close and positive relationship between economic
development and insurance market development (e.g., Ward and Zurbruegg, 2000; Arena, 2008).
Indeed, we find much higher per capita premiums than the world average (U$595 in 2009) not only in
most OECD member states but also in selected developing economies (e.g., Bahrain and Trinidad &
Tobago). Greece and Turkey – both OECD members – report 2.0% and 1.7%, respectively, for the
insurance premium to GDP ratio for 2009. For the same year, Brazil, India and China report the ratios
of 3.1%, 5.2% and 3.4%, respectively.
The so-called duality in insurance regulation can put governments in a Catch 22 situation. They are
responsible for the protection of consumers, especially those in personal line markets or needing
compulsory coverage, from insurers’ attempt to generate more than reasonable profits. Concurrently,
they must maintain a market environment in which the regulated can charge sufficient premiums to
cover their expected/actual claims, expenses and reasonable profits. No governments are known to
have defined “reasonable” in both cases.
Despite the importance of this issue, there seems to be lack of cross-country studies. Neither is
known studies that investigate the relationship between specific regulatory measures and price
adequacy in the insurance markets internationally. This paper attempts to cover these issues.
Specifically, it examines (1) the impact of regulation on insurance market development (consumption)
and premium adequacy and (2) the interaction between the market development and the adequacy,
while controlling for key economic and social factors.
This paper is structured as follows. The next section discusses regulation theory, regulatory agency
structure and common regulatory measures that govern insurance operations. The third section
covers empirical models and data. Key findings are summarized in the fourth section. The last one is
for conclusions and implications.

REGULATORY-SUPERVISORY FRAMEWORK IN INSURANCE
When government intervenes with private market activities, it is assumed that government is perfect
and is capable of preventing and correcting causes of market failure and that its regulatory and
supervisory measures are economic theory-based. In reality, however, policymakers are unlikely to
use only the economists’ terminology in justifying policymaking and government actions do not always
ameliorate market inefficiency, let alone societal inequity (Skipper and Kwon, 2007). For example,
Chen at al. (2010) conducted a DEA to find a positive relationship between government and economic
efficiency in the local governments in Taiwan. To the contrary, Rayp and van de Sijpe (2005) examine
52 developing economies to find that government expenditure efficiency is determined not by
economic policy determinants (e.g., income) but mainly by the structural country variables (e.g., past
policy, illiteracy, urbanization) and governance indicators (e.g., rules of law). White (1996) contends
that policymakers may have difficulty in formulating and implementing otherwise laudable goals,
government employees may have little or no direct incentive to administer laws and regulations fully
and fairly, the regulated may engage in rent-seeking behavior or the regulated may have been
captured by the regulated. For the insurance market, Grace and Phillips (2007) use a non-cost
minimization function to examine efficiency of US state insurance departments. They observe

5

The respondents include selected regional associations (e.g., CIMA in Africa and the NAIC in
the US) and multiple states/provinces of a country (e.g., four US states and two Canadian provinces).
Page 3 of 15

© 2011 by W. Jean Kwon (Draft – Do not Quote)

increasing economies of scale in the production of insurance regulation after controlling for trans-state
externalities. Due to lack of insurance regulation revenue and expense data across countries,
however, existing studies tend to limit the scope to a single country or an economic community.
Theory suggests differences in the positions policymakers assume. For example, the premise of
perfection in government regulation led to the development of the public interest theory of regulation,
which was contended by Viscusi et al. (2005) more as a hypothesis than of a theory. The capture
theory that regulation reflects the industry’s demand for it and the regulated becomes to control the
regulator, too, lacks the support of empirical evidence. Joscow (1974) assumes that regulation is to
minimize the conflicts and criticism subject to legal and procedural constraints. Under this
minimization of conflict theory, the public are not concerned with pricing as long as nominal prices do
not rise and the regulated firm maximizes long-term profits. However, price alone is unlikely to explain
the economic behavior of the consumers or the firm.
Other theories hint that regulation may not always be for the equal benefit of all parties of interest.
Theory of economic regulation, introduced by Stigler (1971), suggests that government has “the
power to coerce” and uses it to restrict the decisions of the economic agents (e.g., citizens and
businesses). Regulation is acquired by and is designed for the benefit of the regulated that in return
can offer the regulator financial and political support. Further, the entities that not only share a
common regulatory interest but also are well organized and financed may demand regulation.
Furthermore, the captured legislatures may create the regulatory agency and adopt policies pertaining
to direct monetary subsidy, control over new entry, control over substitutes and complements as well
as price control. In contrast to this view, Viscusi et al. (2005) propose price control, quality control and
market entry and exit control as the main regulatory policies.
Posner (1974) modifies Stigler’s theory and proposes equilibrium-based theory of regulation. The
theory proposes that the regulated industry obtains some monopoly profits from regulation and the
organized consumer group obtains lower prices or better services than it would in an unregulated
market – all at the expense of the unorganized groups in the regulated market. Similarly, selfinterested theory of regulation by Peltzman (1983) suggests that regulators carry on activities to
maximize their political support. Meier (1988) contends that capture does not occur when, for
example, the industry is too segmented to reach a common policy goal and, as an alternative,
suggests political theory of regulation that the bargaining among multiple private interest groups – the
regulated industry, consumers, the regulator and political elites – shapes regulation.
Most of the existing theories imply that consumers – even after factoring in the presence of strong
consumer group activities – tend not to be as well organized, financed or informed as do other interest
groups. In other words, policymakers and scholars stress the importance of protecting consumers in
the insurance market flourished with future-deliverable contracts of complex nature from the potential
harm by other interest groups. In fact, protection of policyholders’ interests as well as consumer
education is one of the objectives found in the insurance acts and regulations around the world.
Government regulatory policy typically is carried out at three levels. The legislative body enacts laws
to establish the country’s broad legal framework and defines the scope of regulatory power granted to
an agency as well as the funding sources for the agency. The judiciary enforces insurance laws and
resolves disputes arising from insurance operations.
The executive branch carries out regulatory oversight. In numerous countries, a special department or
subordinate institution of the relevant ministry (e.g., the Ministry of Finance) carries out this oversight.
The department can be explicitly for insurance regulation and supervision (e.g., Office de Contrôle
des Assurances of Belgium, Superintendencia de Seguros de la Nacion in Argentina and the
Insurance Board in Nepal), part of a larger institution that also oversees banking (e.g.,
Superintendencia de Banca y Seguros del Peru), part of the bigger financial supervisory agency (e.g.,
the China Insurance Regulatory Commission, Financial Services Authority of the UK, Australian
Prudential Regulatory Authority and Financial Services Agency of Japan) or the (de facto) central
bank (e.g., Autoridade Monetaria de Macau, Bank Negara Malaysia and Monetary Authority of
Singapore). In some other countries, such as India and Thailand, the body responsible for insurance
regulation is a quasi-independent authority, not housed in any ministry. This government oversight is
carried out at the central (federal) government level in most countries. Two notable exceptions exist,
though. In Canada, regulatory oversight responsibilities are split between a federal agency (the Office
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of the Superintendent of Financial Services) and provincial agencies. In the US, state governments
6
have broad responsibilities for insurance regulation.
While they vary from light to heavy worldwide, we can classify regulatory measures in insurance into
7
three broad categories. First, competition policy (antitrust) regulation is concerned with actions of the
financial intermediary that substantially lessen competition. It is mainly in response to problems of
market power. Licensing requirement, restrictions on cross-border supply of insurance and price and
product regulation are the most common measures in this category. This study focuses on the entry
and exit regulation, composite license regulation, application of an economic needs test and price and
product control.
Second, prudential regulation – evolved primarily because of problems of information asymmetry and
negative externalities – is concerned with the financial condition of the insurance company. Its
compliance with the special accounting standard (e.g., statutory accounting principle) and risk-capital
standard (e.g., RBC or Solvency II) are two of the common measures in this category. This study
examines this issue using variables dealing with presence of solvency formula, accounting regulation
and standard reporting form.
Finally, market conduct regulation – developed mainly because of information problems – refers to
government imposed rules covering inappropriate practices in the market. Transparency in product
presentation and, more for personal lines and cash-value life insurance, premium rate regulation as
well as minimum standards in claims management are two examples of market conduct regulation.
This study includes intermediary regulation and corporate governance regulation variables.

EMPIRICAL MODELS AND DATA
This study uses two sets of regression models. The first set (Models 1-3) is to estimate the impact on
insurance consumption. The second set (Models 4-9) is for the impact on price adequacy represented
by the combined ratio and the loss ratio. The models can be simply represented as follows.
Consumption =

f (Agency Structure, Market Entry/Exit Regulation,
Capital/Solvency/Accounting Regulation, Market/Market Conduct
Regulation, Market Development, Economic Environment, Political
Environment)

Price Adequacy =

g (Agency Structure, Market Entry/Exit Regulation,
Capital/Solvency/Accounting Regulation, Market/Market Conduct
Regulation, Market Development, Economic Environment, Political
Environment)

where Consumption (log-transformed) is represented by insurance density and Price Adequacy (logtransformed) by a loss-to-premium ratio and a combined ratio. The remaining part of this section
offers description of the variables and data. Unless otherwise noted, the data are derived from the
IAIS Insurance Law Database.

6

Despite the century-long threat of the federal government to replace state regulation with federal
regulation and the recent reform based on the 2010 Dodd-Frank Act, insurance regulation still largely
belongs to state governments in the US.
7
Alternatively, we can classify all areas of insurance into ex ante regulation, ex post regulation
(supervision) or some combination of the two. Generally, the more a state relies on market forces, the
less it is likely to rely on ex-ante regulatory measures. Nevertheless, we observe some recent material
changes in the regulation of the financial services sector in that policymakers introduce countercyclical regulatory measures against the development of major adversities in the economy (e.g., Asian
economic crisis and the recent credit crisis).
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Agency Structure. We employ three variables. It is common, albeit not always, that a government
agency draws its operating fund from the general revenue of the government (thus less likely to be
influenced by the regulated) whereas an independent agency is likely to generate its fund from the
regulated. Under the former structure, the agency may make decisions reflecting the will of politicians
(e.g., suppressing premiums rates for their re-election or continuing their tenure) and the general
public. Rate suppression may result in lower insurance consumption. Conversely, the loss and
combined ratios in the countries with a public agency are assumed to be lower than the ratios in other
countries. Under the latter structure, the agency could be at risk of being capture by the regulated
(e.g., being lenient for insurers’ request for premium rate increase). Further, the notion that the
regulatory agency is politically independent and remains consistent over time and between political
institutions may enhance consumer credibility (Llewellyn, 2006). A dummy variable (“Agency Public”)
is employed to examine this issue.
Cihak and Podpiera (2007) find that the integrated supervisory structure tends to be associated with
higher quality and consistency of regulation across the regulated institutions. If so, citizens in the
countries with an integrated structure would consume more insurance. Another variable (“Agency
Single”) is to capture differences between countries maintaining a single agency for all financial
services sector and countries having a regulator/supervisor exclusively for the insurance market. The
third one (“Agency Another”) is to measure differences in regulatory impact between countries with a
8
twin peaks regulatory structure and other countries.
We employ the number of employees (“Manpower”) of the regulatory agency as a control variable. It
is assumed that the manpower size affects insurance consumption, price adequacy or both but do not
know the direction of the effect. Despite the need to standardize Manpower (e.g., use of the average
number of insurance companies or the average insurance premium per employee), we find only a
small number of governments (16 observations in the final dataset for this paper) supply this data to
the IAIS. As a means to retain a much large sample for the estimation, we decide to use the raw
9
data.
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preapproval for the exit (“Exit Approval”), to a special law governing the exit (“Exit Law”) or both.
Control of the exit and presence of the law are assumed to increase insurance consumption. We find
that all data in the final set use the preapproval measure, thus dropping Exit Approval from the test.
We also drop Exit Law from the price adequacy test as it carries the value of unity in the final OECD
dataset.
Capital, Solvency and Accounting Regulation. Consumer protection concerns drive governments
to insist on certain continuing levels of insurer financial solidity. Thus, regulatory agencies tend to
control the initial capital for insurance business applicants and the ongoing capital for licensed
companies. In fact, all governments in the final data set report that they control initial capital.
However, not all of them have introduced solvency formulae (“Solvency Formula”) or have the
supervisory authority to intervene before the actual capital of a licensed insurer falls below the
required capital (“Solvency Intervene”). The fact that a country has introduced solvency formulae may
not necessarily mean that the country strongly enforce it. The second variable therefore takes care of
this uncertainty. Presence of such formulae or regulatory authority is assumed to generate confidence
in the consumers, thus increasing insurance consumption.
A prerequisite for a meaningful assessment of insurers’ financial solidity is presence of some
accounting convention regulation (e.g., asset and liability valuation using statutory accounting
11
principle). The empirical models include two control variables related to accounting and information
12
regulation. In the countries where the regulator use the annual financial statements of the regulated
as basis for supervision (on top of which it can ask for additional information), consumers likely stay
confident with insurance operations and more actively consume insurance than citizens in other
countries (“Regulation Account”). So are the consumers in the countries where the government
requires the regulated to use prescribed standardized forms for financial reporting (“Filing Standard”).
Market and Market Conduct Regulation. Several variables are used to look into the impact of price,
13
product, intermediary and self regulation. Price and product regulation is intended to reduce the
likelihood that insurers take unfair advantage of their policyholders via the insurance contract itself.
For instance, a government may control premium rates – “Life Price Control” and “Nonlife Price
Control” – so as to keep the cost of insurance reasonable (i.e., not excessive). It is thus assumed that,
on a relatively term, the cost is less than adequate in the countries in which insurance companies are
not subject to such a control than in the countries with a fully competitive pricing and product design
regulation. Whether the control will lead to higher insurance consumption is not known a priori for the
reason that sales of more lower-priced products may not result in greater total premiums per se. We
expect similar results when the regulator requires mandatory inclusion of certain policy conditions in
any life insurance contracts (“Life Product Control”) or nonlife insurance contracts (“Nonlife Product
Control”) or when it mandates premium rates – tariff rates – in any life insurance contracts (“Life Price
Mandatory”) or nonlife insurance contracts (“Nonlife Price Mandatory”).
14

Two control variables reflect (semi-) self regulation. One is about the presence of corporate
15
governance law and equivalent applicable to insurance companies (“Corporate Governance”). The
other is whether any of the licensed companies are required to have an actuary (“Actuary”). Presence
of either of these measures implies that the market is likely orderly, thus increasing insurance
consumption. Finally, we also check whether regulation of insurance intermediaries (“Intermediary”)

11

Making the financial information is available in a public domain is equally important.
All respondents report that they make insurance statistics publically available. In almost all
cases (99%), insurance companies are subject to regulation covering technical (loss) provision.
13
Studies suggest presence of a positive link between financial services sector development and
economic growth (e.g., King and Levine, 1995). Using the 1998 and 2005 OECD surveys of the
regulatory management systems, Jacobzone et al. (2010) find a correlation between regulatory
quality and the OECD indicators of product market regulation and the general business environment.
14
All respondents report that they exercise fit-and-proper persons regulation.
15
The IAIS (2003) defines that corporate governance is regarding “the manner in which boards of
directors and senior management oversee the insurers’ business…encompasses the means by which
members of the board and senior management are held accountable and responsible for their
actions.”
12

Page 7 of 15

© 2011 by W. Jean Kwon (Draft – Do not Quote)

16

affects insurance consumption. None of these variables are used for the price adequacy test
because of the unity in value in the reduced dataset.
Economic and Political Environments. We attempt to control differences in market developmental
stage using insurance penetration (the ratio of total premiums to GDP) – one for the life insurance
market (“Life Penetration”), one for the nonlife insurance market (“Nonlife Penetration”) and one for
the combined market (“Total Penetration”). The raw data for each variable are log-transformed to
generate one close to a normal distribution. We use data from World Insurance by Swiss Re.
Insurance consumption and price is known to be affected by inflation in the local economy. A rise in
the inflation rate, for example, may decrease not only consumption but also price adequacy in the
17
insurance market, especially in life and other long-term insurance (e.g., liability) markets. We use
the general inflation rate of the economy (“Inflation”) for the test of insurance consumption and
consumer price indices (“OECD CPI”) for the test of price adequacy. The inflation data are from World
Economic Factbook and the CPI data from OECD’s Insurance Statistics.
To check differences between OECD member countries and other countries, we employ a dummy
variable (“OECD”). We note again that some non-OECD member countries are also advanced
economies. We initially considered two proxy variables – adult literacy rate and urbanization rate – to
control the social environment. We dropped them after finding out that the final dataset shows near
unity in the variations in both variables. To proxy measure the influence of the local political
environment, we use the Corruption Perceptions Index (“Corrupt”) published by Transparency
International. This indicator is calculated using data from 13 sources by 10 institutions and the data
sources cover the past two years prior to the publication year. Use of this variable is supported in part
by the finding by Yeh and Vaughn (2007) that the perceived level of corruption is not significantly
correlated with economic growth (thus likely insurance consumption) in general but affects adversely
economic growth of developing countries.
Insurance Consumption and Price Adequacy. The consumption is proxy measured by insurance
density – the ratio of total premium to total population. Using a Swiss Re database for 2005-2009, we
find three specific variables: one for the economy (denoted as “Density Total”), one for the life
insurance market (“Density Life”) and one for the nonlife insurance market (“Density Nonlife”). All of
these ratios are based on the premium data in US dollars. The raw data for each variable are logtransformed to generate one close to a normal distribution.
Price adequacy is proxy measured by a set of combined ratios (the sum of the loss-to-premium ratio
and the insurer-expense-to-premium ratio) and another set of loss-to-premium ratios. The former set
includes the ratios for the entire local insurance market (“Combined R Total”), the life market
(“Combined R Life”) and the nonlife market (“Combined R Nonlife”). The latter set includes “Loss R
Total,” “Loss R Life” and “Loss R Nonlife.” We need to note here that use of these variables exposes
this study to possibly noise. For example, letting the loss amount constant, a rise in insurance
premium rates (as in a hard market or when the regulator approves premium rate changes) can lead
to a lower premium-to-loss ratio. Conversely, letting the premium amount constant, a rise in insurance
claims can lead to a higher premium-to-loss ratio.
Model and Data Constraints. Securing cross country data for insurance regulation and supervision
is challenging. In fact, the IAIS is the only known collector of such data. It has been collecting data on
insurance laws, regulations and practices from its member countries (jurisdictions) since 1999. The
survey form has been modified a few times, the latest modification for data year 2005. The current
version of the survey comprises 22 chapters covering topics from agency structure, market players,
legislation, entry/exit regulation, capital, solvency and other financial regulation, market conduct
regulation to insurance group and financial conglomerate regulation and supervision. Application of
the survey information to empirical research is somewhat limited. It is in part because the survey
questions are frequently designed for a yes-no answer and in part because some respondent

16

This variable is dropped for the price adequacy models as all countries in the data set regulate
insurance intermediaries.
17
This paper does not separate liability lines from property lines in the nonlife insurance market
due to data availability constraints.
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jurisdictions do not answer all questions. As a result, most of the regulation-related variables for this
study are dummy-coded. We find data for a total of 68 countries that responded to the survey at least
once during the study period of 2005-2009. The IAIS does not contain insurance market data.
Two other sources are used to collect insurance market data. One is Insurance Database published
by Swiss Re, which contains selected economic indicators (e.g., GDP), premium data (in local
currency and US dollars), insurance penetration and density. The database for 2009 covers 88
countries. The other is Insurance Statistics by the OECD, which also provides, among others,
premium, loss and insurer expense data by market (e.g., life and nonlife insurance) as well as data for
selected economic indicators (e.g., CPI). Not all OECD member countries provide the full data for
Insurance Statistics for the study period of 2005-2009 Notably, Iceland, New Zealand, the UK and the
US do not provide premium or loss data. Insurer operating expense data are missing from selected
countries or for selected years. This study also uses the Corruption Perceptions Index by
18
Transparency International.
The initial dataset covers 67 countries including all OECD member countries for the period of 20052009. A second check for serious cases of missing observations leads to deletion of data for 11
countries including 11 OECD member countries. The final check for regression is conducted using
245 observations. Some minor variations in the number exist for the run of insurance consumption
models.
Given that loss data are available from the OECD Insurance Statistics only, we delete non-OECD
member countries for the price adequacy run. Some OECD member countries did not report loss or
insurer expense data, subsequently resulting in the final data set with 23 countries.
A check was conducted for possible interaction between two or more variables as well as for
multicollinearity. We find none significant except the case of attempting to use both density and
penetration variables to predict price adequacy. We resolve this issue by using penetration variables
only.

KEY FINDINGS
Table 1 offers summary statistics of the variables in the final data set. Note that the density and
penetration ratios are log-transformed but still indicate wide variations globally. The table shows that,
in the aggregate of all study years, 82% of the respondents had the insurance regulatory authority as
part of the government, 75% had an authority exclusively for insurance regulation and 13% reported
that another authority was also responsible for insurance regulation/supervision.
All countries report that they regulate insurance license. The statistics indicate that about 20% of them
also grant license for composite insurance business and that about 24% apply an economic needs
test when evaluating insurance business applications. All countries report that licensed companies
must seek approval of bankruptcy from the regulatory authority (not shown in the table). This
contrasts to the finding that only 20% of them are known to have an act or a section covering the
bankruptcy procedure in the insurance market.
Almost all countries (99%) have introduced solvency formulae (e.g., required capital) in the domestic
insurance market. However, only 79% of the responses indicate that the regulator has the authority to
intervene before the actual capital of a licensed insurer falls below the required capital. Most countries
require companies to file their financials using standard forms (98%) and the authorities use the
information for regulation and supervision purposes (89%). The majority of the countries require the
regulated to hire an actuary.

18

The preliminary set of the models included data reflecting possible differences in the societal
environment; that is, adult literacy and urbanization. The data was collected from World Economic
Factbook (annual) published by Euromonitor International.
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Table 1: Summary Statistics
Variable
Density Total (log transformed)
Density Life (log transformed)
Density Nonlife (log transformed)
Loss R Total
Loss R Life
Loss R Nonlife
Combined R Total
Combined R Life
Combined R Nonlife
Expense R Total
Expense R Life
Expense R Nonlife

N

Mean

Min

Max

Std. Dev.

245
245
245
86
87
89
82
83
85
84
84
86

6.18
5.12
5.52
0.63
0.67
0.58
0.8
0.8
0.8
0.18
0.15
0.22

1.7
0.29
1.06
0.22
0.1
0.32
0.36
0.27
0.53
0.02
0.01
0.04

8.85
8.26
8.43
0.97
1.15
1.23
1.27
1.34
1.3
0.64
0.71
0.64

1.74
2.22
1.54
0.16
0.26
0.14
0.17
0.25
0.15
0.1
0.11
0.1

Total Penetration (log transformed)
Life Penetration (log transformed)
Nonlife Penetration (log transformed)
Corruption
Inflation
OECD CPI
OECD

245
245
245
245
245
105
245

1.27
0.21
0.61
5.59
4.74
2.49
0.43

-0.52
-3.79
-1.09
2
-1.34
-0.58
0

2.85
2.65
2.23
9.7
25.27
11.43
1

0.77
1.39
0.55
2.23
4.23
2.19
0.5

Agency Public
Agency Single
Agency Another
Manpower
License Composite
License Econ Needs
Exit Law
Solvency Formula
Solvency Intervene
Regulation Account
Filing Standard
Life Price Control
Nonlife Price Control
Life Product Control
Nonlife Product Control
Life Price Mandatory
Nonlife Price Mandatory
Actuary
Intermediary
Corporate Governance

240
240
240
240
245
240
236
241
241
241
236
233
238
233
230
238
238
245
236
245

0.82
0.75
0.13
797.26
0.2
0.24
0.84
0.99
0.79
0.89
0.98
0.21
0.45
0.45
0.81
0.14
0.37
0.86
0.99
0.91

0
0
0
30.94
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
1
1
16437.1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0.38
0.43
0.34
2240.55
0.4
0.43
0.37
0.11
0.41
0.32
0.14
0.41
0.5
0.5
0.39
0.35
0.48
0.35
0.11
0.28

Price and product regulation is observed in several countries. Table 1 shows that price control is
observed in life insurance markets (21%) and nonlife insurance markets (45%). Product control is
observed in life insurance (45%) and nonlife insurance (81%). Tariff regulation is more frequently
observed in nonlife insurance (37%) than in life insurance (14%).
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Table 2: Regression of Insurance Consumption
(Dependent Variable = Insurance Density)
Model 1
Total Market
(N=209)

Model 2
Life Market
(N=212)

Model 3
Nonlife Market
(N=214)

Variable
Intercept
1.88220 ***
2.93598 ***
1.97900 ***
Total Penetration
0.97607 ***
N/A
N/A
Life Penetration
N/A
0.85997 ***
N/A
Nonlife Penetration
N/A
N/A
1.15543 ***
Corruption
0.36169 ***
0.38121 ***
0.36178 ***
Inflation
-0.04955 ***
-0.07730 ***
-0.04030 ***
OECD
Agency Public
Agency Single
-0.20555 *
Agency Another
Manpower
0.00150 ***
0.00155 ***
0.00152 ***
***
***
License Composite
-0.42219
-0.45575
-0.28268 **
License Econ Needs
-0.59769 ***
-0.43853 ***
-0.39044 ***
Exit Law
Solvency Formula
0.91404 ***
0.86483 ***
0.53989 *
Solvency Intervene
Regulation Account
Filing Standard
0.81949 ***
0.40459 *
Life Price Control
N/A
Nonlife Price Control
N/A
-0.23490 ***
Life Product Control
-0.21845 **
N/A
Nonlife Product Control
0.43381 ***
N/A
0.32324 ***
Life Price Mandatory
0.57994 ***
0.66538 ***
N/A
Nonlife Price Mandatory
N/A
0.23050 **
Actuary
0.52435 ***
0.69651 ***
0.24351 **
Intermediary
-0.59927 *
-1.03526 ***
Corporate Governance
-0.66918 ***
-0.69507 ***
-0.45851 ***
Year 2006
Year 2007
0.25035 **
0.25740 **
0.22886 **
***
Year 2008
0.49957
0.63403 ***
0.46239 ***
Year 2009
0.22690 **
0.20369 **
2
R
0.9485
0.9678
0.9244
Note: *** for statistical significance at a 1% level, ** at a 5% level, and * at a 10% level; N/A for not used for
the model.

Table 2 summarizes the findings from the regression using Insurance Density as the dependent
variable. As expected, Insurance Penetration is statistically significant in all three models and
positively affects the per capital consumption of insurance. The findings confirm the assumption that
insurance consumption is positively related with the Corruption Perceptions Index but negatively with
the inflation rate in the local market.
Regarding agency structures, we confirm that insurance consumption is likely lower in the countries
with a public agency for insurance regulation and supervision at the national market level. However,
presence of such an impact is not confirmed in the life or nonlife insurance market. Although not
strong, the findings for the country as well as life and nonlife insurance markets suggest that citizens
in the countries with a larger authority in terms of manpower tend to consume more insurance than
those in the countries with a smaller authority.
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We find that insurance consumption is lower both in life and nonlife markets of the countries that
control the number of licensed insurance companies. This finding suggests that those governments
may need to examine removal of the economic needs test. Insurance consumption is lower both in life
and nonlife markets of the countries that permit composite insurance operations, thus suggesting that
the consumption in those markets may rise when they no longer permit composite license or require
the current license holders to separate life operations from nonlife operations.
Citizens in the countries with solvency formulae tend to consumer more insurance than those in other
countries. Such a pattern is observed in both life and nonlife insurance markets. Insurance
consumption is also higher in the countries in which insurance companies are required to file their
financials using standard forms.
Evidence for partial impact of price and product control on insurance consumption is observed.
Particularly, price control in the nonlife markets affects the insurance consumption level negatively.
Control of contract wordings affects it negatively in the life insurance market but positively in the
nonlife insurance market. Individuals and businesses in the countries in which insurance companies
are subject to tariff regulation are likely to consume more of the tariff-rated products than those in
other countries. The impact of the regulation that the regulated company must hire an actuary is found
to be negative at the country level as well as at each market level.
The impact of intermediary regulation is negative, especially on life insurance consumption.
Interestingly, insurance consumption tends to be lower in the countries where the regulated
companies are subject to corporate governance regulation.

Table 3: Regression of Price Adequacy
(Dependent Variable = Combined Ratio)

Variable
Intercept
Total Penetration
Life Penetration
Nonlife Penetration
Corruption
OECD CPI
Agency Public

Model 4
Total Market
(N=73)
0.88612

***

Model 5
Life Market
(N=74)
0.85475
N/A

N/A
N/A

***

Model 6
Nonlife Market
(N=75)
0.67696
N/A
N/A

***

N/A
0.01654
0.08072
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Table 4: Regression of Price Adequacy
(Dependent Variable = Loss-to-Premium Ratio)
Model 7
Total Market
(N=77)

Model 8
Life Market
(N=78)

Model 9
Nonlife Market
(N=79)

Variable
0.49418 ***
0.57394 ***
0.27610 ***
Intercept
Total Penetration
N/A
N/A
Life Penetration
N/A
N/A
Nonlife Penetration
N/A
N/A
0.02698 **
0.03794 ***
Corruption
0.01591 **
OECD CPI
0.09506 **
0.17382 **
0.07517 *
Agency Public
***
-0.27111
-0.37402 ***
Agency Single
0.14543 *
Agency Another
0.00038 *
Manpower
Solvency Intervene
Life Price Control
N/A
0.10866 ***
Nonlife Price Control
N/A
Life Product Control
N/A
-0.11096 *
Nonlife Product Control
N/A
-0.28561 ***
-0.35068 ***
Life Price Mandatory
N/A
Nonlife Price Mandatory
N/A
Year 2006
0.08004 **
Year 2007
0.14180 ***
Year 2008
0.14175 ***
Year 2009
2
0.7150
0.4609
0.3921
R
Note: *** for statistical significance at a 1% level, ** at a 5% level, and * at a 10% level; N/A for not used for
the model.

Tables 3 and 4 present a summary of the price adequacy regression. Specifically, the dependent
variable for each of the models in Table 3 (Models 4-6) is a combined ratio, which is in turn a sum of a
loss ratio and an expense ratio. We assume that all other held constant, insurance companies are
less likely to control the loss ratio than the expense ratio a priori. Hence, we run the same set of
regression, this time using the loss ratio only, and the results are presented in Table 4 (Models 7-9). It
is noted again that these runs involve data for selected OECD member countries only.
Several similar patterns are observed in both sets of models. In both sets, we fail to find any evidence
that insurance penetration affects the combined ratio or the loss ratio. Neither do we find evidence for
the Corruption Perceptions Index. The consumer price index seems to be a cause of the difference in
pattern but not strongly.
In the countries where the regulatory authority is a government agency (Agency Public), insurers tend
to experience higher loss ratios – at the country level as well as at each market level. Although
weaker, a similar pattern is found for the combined ratio in nonlife insurance markets. These findings
confirm our assumption that non-governmental agencies, which are commonly supported by fees paid
by the regulated companies, are lenient to insurers’ request for rate increase.
Separately, both loss and combined ratios tend to be higher in the countries with an authority
exclusively for insurance regulation and supervision. This finding is in line with the observation that
when the authority works with another agency to carry out its duty, both the loss and combined ratios
– particularly in the life insurance market – tend to be higher.
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In the countries where nonlife insurance price is controlled, insurers experience higher loss ratios and
combined ratios. Nonlife product regulation negatively affects the loss ratio but no evidence is found
for the combined ratio. Mandatory premium rate regulation in life insurance affects both loss and
combined ratios. Again, we find no evidence for this regulation in nonlife insurance.

CONCLUSIONS
This study has examined insurance regulation theories, regulatory agency structures and scopes of
insurance regulation. Using mainly the IAIS and OECD databases, we have attempted to empirically
investigate the impact of the regulatory agency structure, market entry and exit regulation, accounting,
capital and solvency regulation, market conduct regulation on insurance consumption and price
adequacy both at the country level and the market level.
We find some but not strong evidence supporting the impact of the agency structure on insurance
consumption: that is, such consumption is lower when the government maintains an authority
exclusively for insurance regulation and supervision. However, the impact is not known at each
market level. We find stronger evidence that either the loss ratio or the combined ratio, if not both,
tends to be higher in the OECD countries where the authority is part of the government. This finding
supports more of the theory that the regulator is captured by the regulated. We also find that an
exclusive agency structure, as compared to an integrated structure, tends to keep the loss and
combined ratios lower in the OECD countries.
Insurance consumption is lower in the countries that control market access or permit composite
insurance. Price control, especially in the nonlife market, affects insurance consumption negatively.
Product control affects negatively life insurance consumption but positively nonlife insurance
consumption. Tariff regulation affects positively both life and nonlife insurance consumption. Within
the OECD countries, nonlife price regulation leads to higher loss and combined ratios. Nonlife product
regulation and tariff regulation in life insurance affects negatively both types of ratios in the OCED
insurance markets.
The findings in the aggregate offer an insight regarding regulatory structure (e.g., public vs. private;
single vs. integrated) and the impact of specific regulatory measures. However, generalization of the
findings would be challenging. The observations in the final data set are limited in number, letting
alone deletion of several developed economies such as France, the UK and the US. All the variables
for regulatory structure and measures are dummy-coded. The study does not include any control
variables covering but not limited to the operating budget, the number of regulated insurance
companies (and intermediaries) and the insurer expense ratio. A fuller scope, cross-country
investigation (e.g., efficiency study) is thus called for.
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