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Preface and Summary

The purchase of insurance services is pervasive in the contemporary
Canadian economy. Homes are insured, cars are insured, lives are insured,
health care is insured, and employment is insured. Indeed, insurance ser-
vices represent 0.76 percent of total services and 0.46 percent of the gross
domestic product of the Canadian economy.

The first purpose of this monograph is to analyze the structure of the in-
surance industry, the role of insurers as- financial intermediaries, the
demand for insurance, and the production of insurance services. The
second purpose is to draw out the relevant policy conclusions from the
analysis. The focus of government policy for the insurance industry has
centered on competition, regulation and taxation.

The insurance industry includes life (individual and group life and an-
nuities and pension fund management), accident and sickness (health care,
dental care, and disability) and property and casualty (vehicles, real proper-
ty and liability). In terms of premiums, in 1985 the private sector com-
ponents of the industry were: life insurance 49.1 percent, accident and
sickness 8.8 percent and property and casualty 42.1 percent. Over the
period 1961-85, insurance firms have experienced average annual (output)
growth rates of 4.4 percent which has equaled the rate for the economy as a
whole and has surpassed the growth rate of 4.1 percent for manufacturing.
However, the components of the industry have grown at substantially dif-
ferent rates. Life insurers have had an average annual growth rate of 5.8
percent, while property and casualty insurers have only grown by 2.8 per-
cent annually.

Prices of insurance policies like prices of other commodities have risen
over the last two and a half decades. In comparison with the CPI which has
grown annually by 8.2 percent between 1971 and 1985, the prices of tenant
and homeowner insurance have grown annually by 12.3 percent and 13.1
percent respectively. Although the inflation rates of these two policies has
been one and half times faster than the CPI, the price of life insurance
policies has grown annually about half as fast as the CPI, while the price
for auto insurance policies has increased in line with the CPI.

The Canadian insurance industry is not concentrated in the hands of a
few firms. Entry is relatively easy. Indeed, in 1985 the percentage of net
premiums written by the largest four firms writing property and casualty
policies was 18.1 percent. In the life insurance segment, the degree of con-
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xiv Preface and Summary

centration was relatively higher but still only 42.7 percent of net premiums
were accounted by the four largest companies. In fact in 1985 there were
167 life insurance firms operating in Canada.

Purchasers of insurance policies buy financial protection from insurance
firms because these companies have created the facilities to pool risks.
Thus, insurance firms actually provide a form of financial intermediation,
and indeed engage in a wide variety of other intermediary roles. Relative
to total financial assets, the size of life insurance firms’ financial assets has
been falling over the post World War Two period. In particular, the
industry’s holdings of mortgage assets has declined since the 1960s, when
about 30 percent of all mortgages in Canada were held by the industry, to
about 13 percent in recent years. A change in NHA mortgages froma25 to
a 5-year term has been the chief cause of this shift in the mortgage market.

Government tax policy has had significant effects on the demand for life
insurance and on the product mix. Policies which have encouraged savings
through tax sheltered RRSPs have increased demand for annuities both by
individuals who initially register their RRSPs with a life company, and by
those who purchase a life annuity upon maturity of an RRSP originally
registered with another financial institution.

Apart from changes in product demand caused by tax changes, there has
been a pronounced customer shift away from whole life policies and
toward term insurance. This shift has resulted in smaller amounts of funds
under the control of life companies and has been the single most important
factor explaining the secular decline in the relative size of insurance com-
pany financial assets.

Direct regulation of the industry has been aimed at influencing the
portfolio demand of insurers. Regulation of asset structures has been
designed to protect policy holders. However, there is little evidence that
this regulation has in practice influenced companies’ portfolio decisions.

Households purchase over half of all insurance services. About 5 per-
cent goes to exports and the bulk of the remainder is purchased as inter-
mediate inputs by industry, chiefly finance insurance and real estate.

Both cross-sectional (i.e., across demanders) and time-series analyses
show the demand for insurance services to respond to income changes. In-
deed, in the cross-section context a 1 percent increase in income causes the
demand for insurance to increase by 1.25 percent. The percentage change
is somewhat greater over time. The income effect implies, in the absence
of insurance price changes relative to the CPI, that the secular growth rate
of insurance is higher than the growth rate of income, but also that in-
surance demand is subject to wider fluctuations over the business cycle
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Preface and Summary xv

compared to income. Income changes affect insurance services, and indeed
services in general, relatively more than the demands for non-durables,
semi-durables and durable commodities.

Price changes also affect the demand for insurance services. A 1 percent
increase in the price of insurance services causes the demand to fall by 1.3
percent. This estimate implies that a policy of increasing prices cause
revenues from sales to decline, given that income and other demographic
effects are not changing. As for income, price changes affect the demand
for all services including insurance relatively more than the demand for
other types of commodities.

The production of insurance services does not constitute a natural
monopoly. Economies of scale (or specialization) and economies of scope
(or diversity) are not pervasive in the industry. Thus the industry is charac-
terized by a large number of firms with significant diversity of sizes. There
are no significant entry barriers and prices appear to be equal to average
cost so that there is little if any supra-competitive profit. However, there
are substantial differences in prices among insurers for similar policies.
These price differences may exist because there are significant product
quality differences such as differences in claims handling and in part be-
cause of the costly acquisition of price information by consumers.

The issue of scale economies is relevant to horizontal merger policy.
Horizontal mergers in the presence of scale economies can reduce unit
costs and thereby prices and also increase efficiency within the industry.
However, there is no strong evidence of scale economies in the industry.

The existence of scope economies plays an important role in the deter-
mination of the efficiency consequences of conglomerate mergers. These
mergers are relevant to entry deregulation of the four pillars; insurance
firms, chartered banks, security dealers and trust companies. The existence
of significant economies of scope implies that there could be efficiency
gains from mergers across firns in these different markets. Yet, evidence
on scope economies is extremely scarce and what evidence there is con-
cludes that economies are rather weak for the insurance industry.

Labour productivity in the life insurance industry grew at an average an-
nual rate of 3.95 percent which exceeded the annual growth rate in
manufacturing of 3.08 percent and for the economy as a whole of 2.77 per-
cent. However, labour productivity in the property and casualty industry
was virtually stagnant over the 1975 to 1985 decade. In addition, over the
time period 1978 to 1985 total factor productivity for the insurance in-
dustry, as a whole, grew at a 1.00 percent average annual rate, which com-
pares favorably with estimates for total manufacturing.
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Insurance firms have been reactive rather than innovative in designing
new products. This stance has contributed to the decline in assets of the in-
dustry relative to other financial institutions. However the pace of product
innovation has increased over the last decade.

Canadian life insurers have been successful in extending their operation
to other countries. Indeed, in 1985 40 percent of global premium income of
companies operating in Canada was eamed from foreign operations. Rela-
tive to the total value of insurance services produced in Canada, exports
and imports are in the range of 5 percent to 7 percent, with exports roughly
90 percent of imports. Canada, along with most foreign countries, requires
that domestic assets of insurance companies be held against domestic
liabilities. The objective of this regulation has been prudential, aimed at en-
suring financial health of the industry and fimancial safety for
policyholders. But the regulation is also protectionist and serves to reduce
international trade in insurance services.
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Chapter 1

Introduction and Overview

Nearly everyone buys insurance. If you have a mortgage on your house, the
mortgage company requires you to buy a homeowner’s policy. You cannot
obtain a licence plate for your car without insurance. Your employer may pay
for part or all of the expense of group life and extended health care or dental
care insurance plans. Your pension plan may be managed by a life insurance
company. If you contribute to an RRSP, you must collapse it, buy an RRIF
or buy an annuity from a life insurance company before age 71.

Despite the ubiquity of insurance, the nature of the product and the in-
dustry are little understood by the average person. An insurance policy is a
complex financial instrument (a contingent claim, in economic jargon)
which pays the policyholder prescribed sums contingent upon the occurrence
of certain insured events (i.e., under prescribed states of nature).
Policyholders demand insurance to reduce the variability of their wealth or
their survivors’ wealth. The purpose of this study is to explain the charac-
teristics and importance of the industry in the economy, describe its products
and discuss the policy issues affecting the industry.

This monograph contains considerable descriptive material but also a
number of original contributions. The cross-section and time series analyses
of consumer demand for insurance in chapter 3 have not been presented
before, and the measures of real output and productivity in chapter 4 are new.

We give arguments for a number of changes in Statistics Canada’s
methodologies. In particular, new estimates of real output for life and proper-
ty/casualty are presented. We advocate a new imputation for the interest for-
gone on property/casualty policyholders’ advances to insurers (chapter 4).
The consumer price index currently contains no measure for life insurance
services; we propose one in chapter 2.

The scope of this monograph encompasses insurance carriers for the
period 1961-85. Both the time period and the industry definition are deter-
mined, in part, by data availability. Statistics Canada’s input/output tables
and Financial Flow Accounts go back to 1961. Insurance carriers belong to
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2 Introduction and Overview

one industry in Statistics Canada’s system, and independent agents are in
another. Most property/casualty insurance is sold through independent
agents, while most life insurance is sold by agents Statistics Canada classifies
as company employees.

There are two classes of insurance carriers as defined by the products they
sell. Life insurance carriers sell life insurance and annuities, manage pension
funds and sell health insurance (also called accident and sickness insurance).
Property/casualty insurers (also called general insurers or property/liability
or fire and casualty insurers) offer a wide range of products from insurance
on real estate, autos, airplanes and ships, to credit insurance and insurance
against court judgments for liability.

Chapter 2 begins with a description (supported by statistical data) of the
world insurance market, the structure of the Canadian industry, its size and
growth, employment and wages, and its price performance, including a new
measure of price for life insurance services. This material provides a neces-
sary preliminary perspective and foundation for the analyses in following
chapters.

Chapter 3 focuses on the demand for insurance, staring with an account-
ing of the sources of supply and demand by sector (demand by business,
government and households, plus exports) and moving to a detailed analysis
of household demand. Here we present original work using cross-section and
time series data. We found that the demand for insurance responds strongly
and positively to changes in income (the effect is higher for life insurance,
much lower for property/casualty insurance). As a result, the secular growth
is at a higher rate than is the rate for income growth. Demand also responds
strongly and negatively to price increases, implying that price increases
reduce sales revenues. Demographic variables (age and sex of household
head, size of household, geographic location, homeowner versus tenant),
which also have a strong influence on demand are analysed in chapter 3 as
well. These demand analyses help explain the growth performance of the in-

dustry.

Chapter 4 analyses the production technology of the industry and presents
new measures of real output and productivity. Our results show quite high
growth in labour productivity for life insurance but a flat trend in output per
employee in property/casualty. Total factor productivity also shows respect-
able growth but has fluctuated over the period 1961-85. In addition, this
chapter analyses the evidence for and significance of retumns to scale (or
economies of specialization) and economies of scope (or returns to product
diversity) in insurance. Returns to scale help explain industry structure. Lit- -
tle is yet known about the significance of economies of scope in the in-
surance industry.
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Introduction and Overview 3

Chapter 5 analyses life and property/casualty as financial institutions, with
particular attention to the causes of the relative decline of life insurance as-
sets. Changes in product mix and the decline of the industry’s mainstay, the
whole life policy, provide the main explanation. The significance of the in-
surance industry in markets for specific financial instruments is also ex-
amined. Life insurers ceased to be the major participant in residential
mortgage markets during the period covered by our analysis, largely as a
result of changes in the characteristics of the mortgage instrument. There is
little evidence that regulation plays a significant role in portfolio behaviour.

Chapter 6 briefly surveys several topics of current interest to researchers
and policymakers: innovation in products and processes, information asym-
metries between insurers and insured, and differentiation by age and sex in
setting insurance rates.

The final chapter discusses policy issues and arrives at a number of con-
clusions drawing on the material developed previously. Productivity perfor-
mance in the industry is healthy, as are the competitive conditions in the
industry (with the exception of the industry monopoly on product distribu-
tion). The four firm concentration ratios are low in both life and proper-
ty/casualty. The prospects for increased foreign trade in insurance are limited
by the fact that most countries, including Canada, require domestic assets to
be held against the liabilities related to domestic business. Opportunities
abroad are largely confined to setting up subsidiaries in foreign countries—
opportunities well exploited by Canadian life companies. Future oppor-
tunities for growth in the life business are favourable and are encouraged by
the characteristics of demand, evidence of recently improved product in-
novations and good productivity performance.
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Chapter 2

Industry Structure

INTRODUCTION

An overview of the structure of the insurance industry in Canada is preceded
by a global perspective on industry activity. This chapter also contains data
and comparative analysis on industry growth rates, employment, and wages
and prices. Comparisons among total economy, total manufacturing, total
finance insurance and real estate (FIRE), and insurance industry data are
made where relevant.

A GLOBAL PERSPECTIVE ON THE INSURANCE INDUSTRY

The “GNP elasticity of demand” for insurance, ie., the ratio of the
percentage increase in national expenditure on insurance to the percentage
increase in gross national product per capita, is greater than one. This is
equivalent to the observation that the share of insurance in GNPincreases as
GNP per capita rises (see Wasow 1986:173). At lower income levels, this
elasticity is higher than athigher levels of GNP per capita (Baker 1987:196).
The more wealthy countries spend a larger fraction of income on insurance,
and they control a larger share of world incomes. The U.S. and other
developed countries overwhelmingly dominate the world market (see table
1). Canada ranks fifth among all countries in total life insurance premiums
and sixth in non-life; but when measured in proportion to GNP, Canada
ranked second only to Japan in 1985 in life insurance (Canadian Life and
Health Insurance Association Facts, hereinafter referred to as CLHIA
Facts).

A number of trends have significantly changed the world market since the
Second World War. The share of the North American market has fallen from
about 75 percent in the early 1950s to 54 percent in 1984. Japan’s share has
increased from less than 3 percent in 1964 to nearly 15 percent in 1984,
British domination of the interational market a quarter of a century ago has
given way to American, Japanese and European (especially Swiss and Ger-
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6 Industry Structure

Table 1
World’s Ten Largest Insurance Countries in Terms of Premiums in 1984

Percent

Country GDP/Capita Life  Non-Life = Total GDP in US $ of World
; (in US $) (percent) (percent) (percent) (in billions) Total
U.S.A. 15,357 43.5 56.6 50.9 3,635 30.5
Japan 10,263 239 7.8 14.8 1,232 10.3
West Germany 10,025 6.2 6.8 6.5 613 5.1
Great Britain 7,533 7.2 3.8 53 . 425 3.6
France 8,907 2.7 4.7 3.8 489 4.1
Canada 13,400 3.3 3.1 3.2 336 2.8
Australia 11,720 1.2 2.2 1.8 182 1.5
Italy 6,114 0.5 2.3 1.5 348 2.9
Netherlands 8,533 1.3 1.2 1.2 123 1.0
Switzerland 14,146 1.3 1.0 1.1 91 0.7

Total of Ten

Largest Countries 91.1 89.5 90.1 7,474 62.6

Sources: Baker 1987, and table 1, National Accounts Statistics: Analysis of Main Aggregates,
1983/84, New York, United Nations, 1986.

man) competitors. In non-life or property/casualty insurance there has been
a boom in captive insurance companies which are customer-owned and ex-
clusively serve one or a few parent companies. The captives are often located
offshore for tax reasons. As many as 1,000 are located in Bermuda alone.
(The phenomenon of captive insurance companies is discussed in chapter 6.)
The share of life insurance relative to non-life has fallen in the world market
during every post-war decade save the 1980s.

Two phenomena of international trade in insurance services that are worth
noting are the growth of international brokerage firms serving the needs of
multinational corporations and international re-insurance. Insurance com-
panies can diversify and reduce the risk of their liabilities by reselling shares
of policies to other firms. This is re-insurance. Insurance companies both buy
and sell risks among themselves, but some firms specialize as re-insurers. In
Canada, most life re-insurance is done within Canada’s borders, but increas-
ing amounts of property/casualty re-insurance business flow across borders.
Some risks, such as insuring airlines against property losses and liability
claims from the families of accident victims, are simply too large for one or
even a few companies to handle.
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Industry Structure 7

Table 2
Components of the Canadian Industry for Insurance Carriers
(1985 premiums in millions of dollars)

Life Insurance

Federally registered companies $10,445 79.9%
Provincially registered companies 651 5.0
Accident and sickness (health insurance)

branches of life companies 1,982 15.1

Total—Life Insurance 13,078 100.0

Property and Casualty Insurance

Federally registered companies $ 7,978 72.2%
Provincially licensed private companies 1,546 14.0
Provincial government insurance corporations 1,522 13.8
Total—Property and Casualty 11,046 100.0

Sources: Federal Superintendent of Insurance Annual Report 1985, and Canadian Life and
Health Insurance Facts, 1985.

Notes: Data are for business in Canada only. Canadian life companies earned an additional
$5,636 million in life and annuity premium income abroad in 1985, and Canadian
property/casualty companies earned an additional $195 million. Canadian life
companies earned about $850 million in accident and sickness premiums abroad.
PGICs include the Manitoba Public Insurance Corporation, Saskatchewan
Government Insurance Office (excluding data from Automobile Accident Insurance
Act Division), the Insurance Corporation of British Columbia and the Régie de
I'assurance automobile du Québec. Lloyds is included in federally registered
companies.

STRUCTURE OF THE CANADIAN INSURANCE INDUSTRY

There are slight variations in the list of components which comprise “the
insurance industry” in Canada depending on the data source. For example,
the reports of the Superintendent of Insurance for Canada exclude
provincially registered private companies and provincial government
insurance corporations (PGICs), both of which are included (save for the
Régie de I’ assurance automobile du Québec) in the industry as defined by
Statistics Canada’s input/output system. Statistics Canada’s Financial
Institutions publication excludes all PGICs.

For our purposes, the industry is defined to comprise the components
shown in table 2. Only life and property/casualty insurance carriers are in-
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8 Industry Structure

Table 3
Relative Size of Insurance Industry Components in Terms of Value Added

Life Insurance 64.6%
Accident and sickness branches of life insurance companies 8.9%
Property and Casualty Insurance 26.5%
Total 100.0%

cluded. Following Statissics Canada’s Standard Industrial Classification, in-
dependent insurance agents and brokers are included in another industry, not
insurance carriers.

The industry includes life insurance (individual and group life insurance
policies and annuisies, pension asset management), accident and sickness in-
surance (extended health care and dental insurance, disability insurance—al-
most 90 percent of which is sold by life companies, the rest by
property/casualty companies), and property/casualty insurance (automobile,
property, liability, marine, aircraft, et cetera).

In 1985 there were 167 life insurance companies in Canada, of which, 22
were provincially licensed. Mutual lifé companies, which have no
shareholders, eamed 62 percent of total life and annuity premium income.
Table 3 shows our estimates of the relative size of industry components in
terms of value added, based on 1985 data in Statistics Canada’s Financial In-
stitutions.

In table 3, value added in life insurance is calculated as the sum of wages
and salaries,commissionsand depreciation on assets held for own use. Value
added in accident and sickness branches of life companies and proper-
ty/casualty is the sum of net income before taxes (including investment in-
come) and wages and salaries. Commissions are excluded because they are
paid to another industry, namely, insurance brokers.

The dominance of life insurance over property/casualty is more striking
when measured in terms of value added than when measured in premiums.
This dominance is partly the result of including commissions of company
agents in the insurance carrier industry while excluding property/casualty in-
surance commissions paid to independent agents and brokers.

INDUSTRIAL GROWTH
Table 4 shows the growth of the insurance industry relative to other industry
groups over the past 25 years. Growth is measured in terms of the industry’s

contribution to GDP at constant prices, where GDP is essentially the same as
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Industry Structure 9

Table 4
Growth of GDP by Industry of Origin in Constant Prices

Percentage of Average Annual
Total 1981 GDP Growth Rates (percent)
Total Economy 100.00 4.39
Total Manufacturing 19.31 4.08
Total Services 60.26 4.67
Finance, Insurance and Real Estate 13.91 4.72
Insurance Carriers 0.46 4.38
Property and Casualty 0.12 2.77
Life Insurance 0.34 5.83

Sources: Statistics Canada, catalogue 15-512, and estimates by the authors for insurance.

value added. Life insurance has enjoyed faster growth than the total
economy, manufacturing, FIRE (finance, insurance and real estate), or total
services, while property/casualty insurance carriers have had the slowest
growth. Insurance carriers, as a whole, have kept pace with the total economy
and outpaced manufacturing but not FIRE.

The data show total services growing faster than the rest of the economy
despite the fact that the real output growth of services is probably underes-
timated as a result of measurement problems. The movement of real output
in many service industries is based on input measures such as employment.

The measures of output at constant prices for insurance carriers are dis-
cussed in detail in chapter 4.

EMPLOYMENT AND WAGES

Table 5 shows the size in 1985 and the growth rate (1961-85) for
employment in the insurance industry relative to other industry groups.
Employment by insurance carriers is only 1 percent of the total, and
insurance employment grew more slowly than the total—at 1.28 percent per
year, much more slowly than employment in FIRE (3.47 percent) but faster
than for manufacturing (0.51 percent).

Table 6 shows average weekly eamings in the insurance industry and in
various other industry groups. Average eamings in the insurance industry ex-
actly kept pace with manufacturing over 1961-85, although there were minor
divergences during the period. Average weekly earnings were consistently
higher for insurance carriers than for FIRE as a whole, and the growth rate
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Table §
Employment Growth in Insurance Industry

Number of Employees Average Annual
in 1985 Growth Rate
Industrial Aggregate 8,995,197 1.62%
(100.0%)
Manufacturing 1,703,920 ' 0.51%
(18:9%)
FIRE 556,571 3.47%
(6.2%)
Insurance Carriers 90,114 1.28%
(1.0%)

Sources:  Statistics Canada ES-1 Survey, 1961-1983, and SEPH Survey, 1983-1985, chain
linked in 1983. CANSIM matrices 8003 and 1432.

for both was about 8 percent, slightly faster thanforall industries combined
at 7.6 percent per year, compounded.

Our results for labour productivity measurement are presented in chapter
4 and will not be repeated here.

INSURANCE PRICES

The consumer price index (CPI) contains three components relevant to in-
surance: auto insurance, homeowner’s insurance and tenant’s insurance.
There is no component for life insurance in the CPI, but we are able to derive
one from our measure of the value of life insurance services at constant prices
(chapter 4). The ratio of current value of production to production at constant

prices yields an implicit price index for life insurance, which is presented in

table 7.

The CPI insurance components measure premium rates which are heavily
influenced by claims expense. These CPI components do not measure the
value of insurance carrier services alone as our price index for life insurance
does.
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Table 6
Average Weekly Earnings

Industrial Insurance
Year FIRE Composite Manufacturing Carriers
1961 $ 68.09 $ 78.24 $ 77.83 $ 78.02
1962 70.45 80.54 80.17 81.09
1963 72.58 83.28 82.94 83.83
1964 76.54 86.50 86.29 87.48
1965 82.56 91.01 90.47 94.06
1966 86.97 96.30 95.57 98.51
1967 92.58 102.79 101.68 104.89
1968 99.28 109.92 109.19 110.35
1969 106.43 117.83 117.34 116.33
1970 112.70 126.78 126.70 124.42
1971 121.18 137.65 137.42 135.09
1972 131.66 149.22 149.00 - 148.19
1973 144.42 160.46 159.86 165.73
1974 161.07 178.09 177.16 184.11
1975 180.59 203.34 203.72 200.86
1976 199.84 228.03 230.21 219.2
1977 214.68 © 24995 253.93 236.87
1978 232.31 265.35 272.67 261.22
1979 254.45 288.32 297.03 286.84
1980 284.62 317.39 326.62 317.32
1981 330.76 355.28 366.28 351.61
1982 364.65 390.79 404.99 39129
1983 396.66 419.51 438.29 426.02
1984 417.69 441.82 465.64 463.16
1985 432.42 457.44 488.14 488.73
Average Annual Growth Rate
8.01% 7.64% 7.95% 7.95%

Sources:  Statistics Canada ES-1 Survey, 1961-1983, chain linked to SEPH, 1983-1985, with
SEPH as a control level. Statistics Canada, catalogue 72-202.
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Table 7

Indices of Consumer Prices

Total Auto Tenant Homeowner Life
Year CPI Insurance Insurance Insurance Insurance
1961 100.00 100.00 100.00 100.00 100.00
1962 101.20 103.28 98.45 101.72 103.45
1963 102.96 103.86 97.94 105.17 103.63
1964 104.82 114.87 102.58 110.95 106.17
1965 107.40 142.08 105.15 117.50 109.46
1966 111.41 154.19 122.16 126.03 116.14
1967 115.38 156.15 128.87 133.62 120.92
1968 120.11 152.55 132.99 143.28 126.41
1969 125.51 156.24 135.05 147.50 138.65
1970 129.74 170.93 136.60 161.90 145.56
1971 133.42 183.44 151.55 198.02 148.15
1972 139.79 191.83 160.31 246.29 154.05
1973 150.43 200.75 174.74 306.38 166.22
1974 166.78 217.89 194.85 348.36 182.88
1975 184.82 259.30 262.89 421.38 196.04
1976 198.69 314.69 328.87 527.24 203.47
1977 214.57 334.53 364.43 605.69 209.10
1978 233.69 327.70 377.84 652.24 229.05
1979 255.06 340.12 394.85 683.02 24430
1980 281.03 357.04 430.93 734.05 258.45
1981 316.05 443.85 515.46 862.07 271.81
1982 350.18 565.02 606.19 977.59 252.42
1983 370.50 586.64 684.54 1022.41 251.53
1984 386.63 590.19 744.33. 1074.14 282.13
1985 401.91 603.37 765.46 1106.03 272.58
Average Annual Growth Rates
1961-71 2.93% 6.26% 4.24% 7.07% 4.01%
1971-85 8.19% 8.88% 12.26% 13.07% 4.45%
Sources: Statistics Canada (CPI) and the authors’ estimate for life insurance.
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The price of the average homeowner insurance policy grew more rapidly
than any other type of insurance over 1961-85 (partly as a result of rising
house prices), followed by the price of the average tenant’s policy. Auto in-
surance prices grew less quickly, followed by life insurance. The price of life
insurance services grew less quickly than the total of all items in the CPI, in
contrast to the three CPI insurance components which all grew faster than in-
flation. To repeat, these results largely reflect the unfavourable trend in
claims of property/casualty insurance, although they also reflect the differen-
ces in productivity between property/casualty and life insurance carriers (as
will be discussed in chapter 4).
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Chapter 3

Demand for Insurance Services

INTRODUCTION

In this chapter we analyse the demand for insurance services. First, we
present an analysis in the form of an overview of the demand for insurance
in Canada, distinguishing between final demand by households and govern-
ment versus intermediate demand by various industries. We also analyse the
available export and import data, explaining the conventions of balance of
payments estimates which underlie the data. Secondly, we provide a theoreti-
cal framework which shows that consumer demand for insurance can be
treated in a parallel manner to demand for any other commodity. Thirdly, we
present some original results from an analysis of the 1982 Family Expendi-
ture Survey data on household purchases of insurance services. Lastly, we
present an original analysis of aggregate time series data on consumer
demand for insurance services in the context of a complete model of demand
behaviour.

INDUSTRIAL DEMAND FOR INSURANCE SERVICES

Statistics Canada’s input/output tables provide an ideal framework for an
overview of insurance commodity supply and demand. In the Canadian sys-
tem, input/output tables are rectangular (commodity-by-industry) matrices
showing production of commodities by industries and use of commodities as
inputs in the production process (intermediate demand) or as deliveries to
final demand (consumption, government purchases, capital investment; and
exports). Each industry can produce more than one commodity, and each
commodity can be produced by more than one industry.

There is only one insurance commodity (number 556) in the input/output
system and only one business sector industry which produces it. The com-
modity is insurance services and encompasses life insurance, proper-
ty/liability and health insurance (including the health insurance services of
private companies but not those health insurance services provided by
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16 Demand for Insurance Services

government) and the services of workmen’s compensation boards (WCB).
The latter is supplied by the government sector. Hence, WCB is part of the
insurance commodity but is not produced by the insurance industry. The in-
surance activities of government business enterprises (PGICs) which are the
Insurance Corporation of B.C., Saskatchewan Government Insurance Cor-
poration and the Manitoba Public Insurance Corporation (but not the Régie
de I'assurance automobile du Québec) are included in the business sector,
not in general government.

More than 90 percent of the insurance commodity is provided by the
domestic business sector (insurance carriers, industry 169); imports provide
most of the remainder and the rest, a small proportion in the form of produc-
tion by general government of insurance services (WCB), is valued at cost.
See table 8 for the breakdown of supply which shows a trend over the period
1961-84 of a rising proportion of imports and of government sector produc-
tion.

Within the Canadian system of national accounts, life insurance services
are valued in terms of the operating costs of producing them. Proper-
ty/casualty insurance services are valued as the difference between net
premiums earned and net claims paid. (See chapter 4 for a detailed analysis
of the important question of measuring output.) Investment income is ex-
cluded from output of property/casualty insurance, so this component of the
industry usually has negative profits. In our opinion, this way of measuring
output is faulty. We mention it here to remind the reader that the data
presented in table 8 under-represent the value of the insurance commodity by
about 10 percent and slightly overstate the variability of production over
time,

Table 8 provides a breakdown of demand as well as supply. An almost
steady 50 percent is purchased by consumers who purchase all life insurance.
Government takes less than 1 percent, and exports have absorbed a propor-
tion which has almost doubled from 2.78 percent in 1961 to 5.37 percent in
1984. The ratio of exports to imports has fallen since 1966.

Intermediate demand is broken down in table 8 by industry group. The
finance, insurance and real estate industry includes real estate rental, the cor-
porate owners of residential and commercial property. It is not surprising to
see that this is the largest source of demand.

The relative decline in insurance demand by the primary sector (agricul-
ture, forestry, fishing, trapping, mining, quarrying and oil wells) is at-
tributable to the relative decline in the size of this sector. Similarly, we see
the effects of the decline in manufacturing activity since 1976. Total inter-
mediate demand fell from 1961 to 1966 but remained stable after that.
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Table 8
Supply and Disposition of Insurance Services in the Canadian Economy

1961 1966 1971 1976 1981 1984

Source of Supply

Domestic private sector 96.99% 97.08% 94.59% 93.88% 90.82% 91.65%
Government sector 1.17 1.46 1.39 1.71 1.91 1.77
Imports 1.84 1.46 4.02 4.41 7.26 6.59
Total supply 100.00  100.00 100.00 100.00 100.00  100.00

Disposition of intermediate inputs

Primary sector 372%  2.92% 2.65% 2.17% 1.86% 1.90%
Manufacturing 3.72 3.09 3.85 3.04 2.36 2.31
Construction 2.70 2.33 2.17 2.02 1.57 1.29
Transport, communica-

tion and utilities 5.05 4.58 4.21 3.40 2.71 2.41
Finance, insurance and

real estate 25.56 23.88 25.79 27.98 28.71 31.24
Retail, wholesale and

other services 7.01 5.82 4.92 4.84 3.52 3.59

Total intermediate
demand 47.76 42.61 43.58 43.44 40.73 42.75

Final demand

Consumer 48.77% 53.94% 51.76% 52.08% 52.22% 50.95%
Government 0.68 0.80 0.85 0.95 0.77 0.93
Exports 2.78 2.65 3.80 3.53 6.28 5.37
Total final demand 52.24 57.39 56.42 56.56 59.27 57.25

Total demand =

total supply 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
Total,millions of current$ $898 $1,249  $2,092 $4311  $6,184  $8,396
Ratio of exports to

imports 1.52 1.82 0.95 0.80 0.87 0.82

Source:  Statistics Canada, Input/Output Accounts.
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18 Demand for Insurance Services

The input/output framework provides an overview of the demand for in-
surance. An analysis of consumer demand is given later in this ehapter.
Before turning to that, exports and imports will be discussed more fully.

TREATMENT OF INSURANCE IN
CANADA’S BALANCE OF PAYMENTS

The value of insurance services forms two unpublished components within
the Current Account of Canada’s Balance of Payment (BOP), items
A23/B23, Other Service Receipts/Payments. A23/B23 comprises transac-
tions by governments not included elsewhere in the accounts, miscellaneous
income, and business services and other transactions. The latter two contain
elements of trade in insurance services. The net revenues of Canadian in-
surance companies from insurance operations abroad and the corresponding
payment item are in miscellaneous income. These items have a large (but in-
determinable) element of payment to head office for management, account-
ing, and other services; so, despite the fact that the remaining part of net
revenues are factor payments, these items are classified as services. Part of
the net revenue of Canadian head offices from operations abroad is branch
profits earned abroad (branches are not incorporated as foreign subsidiaries
abroad). These are recorded on an accrual, not a payments, basis; this con-
stitutes an exception to standard practice in the BOP.

The bulk of insurance transactions are property/casualty and marine
premiums net of claims, classified to business services and other transac-
tions. Much of these insurance premiums are earned on goods shipped
abroad and, correspondingly, on imported goods which are insured in transit.
Additional transactions are related to re-insurance, with major international
re-insurers being located abroad.

Canadian life insurance companies, in their global operations, earned
about $5.6 billion or 40 percent of their premium income abroad in 1985
(CLHIA Facts). These figures do not appear in the Canadian BOP except as
described above, because the premiums are largely earned by subsidiaries
abroad and as such are transactions between a non-resident institution and
non-resident individuals. The great success of Canadian life companies
abroad is little reflected in the balance of payments.

The BOP presentation of insurance transactions is not completely consis-
tent with the rest of the Canadian System of National Accounts (CSNA). In
the rest of the CSNA, life insurance is valued in terms of the associated
operating expenses, not as premiums less claims. The reserves of both life
companies and property/casualty companies are treated as assets of
policyholders in the CSNA. No such record is made in the capital account of
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the BOP for transactions between residents and non-residents. The data re-
quirements may be forbidding, but it would seem appropriate to render BOP
treatment consistent with the rest of the CSNA. Finally, we note that our
proposal to include imputed interest in the value of property/casualty in-
surance premiums (as discussed in chapter 4) should be carried over to the
BOP.

CONSUMERS’ INSURANCE DECISIONS

Individuals face risks which can lead to loss of property, loss of ability to
earn income and, in the extreme, loss of life. It is possible for an individual
to insure against these events, at least to a certain extent. An insurance firm
pools the risks of individuals and thereby is able to offer contingent claims
or policies against various losses.

The decision to purchase insurance is like any consumption/portfolio
decision (see Ehrlich and Becker 1972). The variety and quantity of in-
surance purchased reflects the consumer’s preferences, expectations, in-
come, the prices of insurance policies and the prices of other commodities. A
simple model will serve to highlight the insurance decision. Suppose an in-
dividual purchases two commodities, insurance and non-insurance or con-
sumption. The quantity of the latter is x1 and for simplicity the price is always
normalized to $1. The nominal or dollar value of insurance is represented by
z. The individual also has nominal income, y. Insurance is purchased in order
to protect against loss of family income. In this example, the insurance policy
is related to disability or loss of life. If the individual lives or is not disabled
(i.e., state of nature 1) the family budget constraint is

(1) x1+z=y

However, if the individual suffers a loss of income (i.e., state of nature 2)
then the budget constraint is

2 x2+z=bz

where x2 is the quantity of consumption when loss of income occurs (there is
no reason for x1 =x2),b > 1 is the benefits received per dollar of insurance.
The budget constraints can be pictured quite easily if we combine the two
equations by solving for z in (2) and then substitute into (1). Thus

B) x1+x2/(b-l)=y

If x2 = 0, then x1 = y. All the income is devoted to consumption when no
disability or loss of life occurs. If x1 = 0, then x2 = y(b-1). Recall that if x
=0, thenz =y. So all income is spent on insurance and x2 = z(b-1) with

z(b-1) defined as the net income to be devoted to consumption when
disability or loss of life occurs,
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For given income (y) and per dollar insurance benefits (b), when xj in-
creases by one unit then x2 must decrease by (b-1). This can be seen from
equation 3. For a given level of income, any increase in consumption in the
first state of nature (x1) in which no loss is suffered means a sacrifice of (b-
1) units of consumption in the second state of nature (x2) in which the loss is
suffered. Geometrically, in figure 1, y is represented by point A, y(b-1) is
given by point B.

Equations 1 and 2 or just 3 represent the constraints under which an in-
dividual has to make decisions. In order to make decisions, however, an in-
dividual must have an objective. The objective represents the preferences or
tastes of the individual, and it can be written down as

4) u=qU(x1) + (1-Q)U(x2)
where U is the preference or utility function which shows how an individual
values consumption and U is increasing in x1 and x2, q is the probabilitythat
there will not be any disability or lcss of life, so (1-q) is the probability that
the individual will suffer a loss of income, and u represents the expected
utility of consumption under the two possible events. An individual decides
-how much to consume and purchases insurance by maximizing expected
utility, subject to the constraints,

It is possible to trace the trade-off between x1 and x2 according to the
individual’s preference in the same manner that we performed this task for
the constraint faced by the individual. If expected utility (u) and probability
(q) are fixed, then an increase in x1 leads to an increase in utility (U) by
qU’(x1). The ’ denotes the marginal or incremental increase in U due to an in-
crease in x1. In order to keep expected utility fixed, x2 must decrease. This
decrease causes utility to decline by (1-q)U’(x2). Thus the trade-off of x2 for
x1isqU"(x1) / (1-q)U’(x2). The curve in figure 1 shows the preferences of the
individual, and the slope of the curve denotes the trade-off between con-
sumption with and without the loss in income according to these preferences.

In order to obtain the highest level of preference satisfaction possible
given the budget constraints, the individual equates the preference trade-off
between x2 and xi1 to the market trade-off given by the budget constraints,
This means that the individual is willing to give up the same amount of x1 for
an additional unit of x2 as the market dictates. Hence, the condition is

U’ (x
_u = (b-1)
(1-9U’(x2)
Geometrically, point E in figure 1 shows the quantities of x1 and X2

demanded by the individual. In addition, the difference between points A and
x1* shows the amount of insurance purchased by the individual per dollar of

®
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Figure 1
X2 Individual Insurance Consumption Decision
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consumption. This can be seen from the budget constraint given by equation
1 where y-x1 = z.

Clearly, the amount of insurance purchased by the individual depends on
the income level, the gross benefit rate, the probability of the insured against
the event not occurring and the preferences (U) of the individual. It is impor-
tant to recognize that the demand for insurance is similar to and imbedded
within the demand decisions for all other commodities.

CROSS-SECTIONAL ANALYSIS OF
HOUSEHOLD DEMAND FOR INSURANCE

Statisics Canada’s Survey of Family Expenditure in Canada, 1982
(catalogue 62-555) provides a rich database for the anal ysis of household ex-
penditure patterns. The survey was based on a household sample designed to
represent the entire nation’s spending in calendar year 1982. A public use
datatape with complete records for 10,938 spending units (families and un-
attached individuals) is available from Statistics Canada. The following
analysis is based on that set of records.

Consumer response to price variation is analysed in another section of this
study using time series data in which all types of insurance are aggregated
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into a single category. In this section, we exploit disaggregated data, but for
our purposes the available data are limited in significant respects. Respon-
dents to the family expenditure survey are asked to report expenditure on the
following categories of insurance: homeowner’s insurance, tenant’s in-
surance, life insurance, health insurance, and automobile insurance.

Unfortunately, the important category of auto insurance is not separately
recorded on the public use data tape. It is also important to note that employer
payments for life and health insurance are excluded. So, for example,
employer contributions to group life and extended health care insurance
plans are not reported; on the other hand, employee contributions to the
government health care plan in Ontario are reported as part of consumer ex-
penditure, whereas in some other provinces health care is funded entirely
from tax revenues. Owing to these limitations, we confine our analysis to the
first three categories: homeowner’s, tenant’s, and life insurance.

The family expenditure data on insurance record premium payments,
whereas the national accounts dataon personal consumer expenditure record
either the sales and administrative expenses (in the case of life insurance) or
the net of premiums less claims (in the case of property and casualty in-
surance). The administrative expenses of government health insurance plans
are recorded in government expenditure in the national accounts, not in per-
sonal consumption expenditure. As a result of these differences, the family
expenditure and the national accounts data used in the time series demand
analysis are not directly comparable.

Table 9 shows the percentage of households reporting expenditure on
tenant, homeowner and life insurance and average dollar expenditure in
1982. Nearly all homeowners (94.5 percent) purchase insurance on their
property, and the average annual premium for those who do was $240.05 in
1982. By contrast, less than half of all tenants (48.6 percent) buy insurance.
Insurance on rental property is purchased by the landlord, not the tenant.
Tenant insurance covers contents, theft and liability. In view of the more
limited coverage of tenant’s insurance, it is surprising that the average
premium, at $232.42, is nearly as high as for homeowner’s policies. This is
likely because only high income tenants buy insurance whereas nearly all
homeowners do.

One possible explanation for the very high incidence of purchase of in-
surance by homeowners is that insurance is required by mortgage companies.
This argument is undermined by the observation that nearly half (47.5 per-
cent) of homeowners report no mortgage. Homeowners purchase insurance
to protect their assets, namely their homes, whether or not these assets are
owned in part by mortgage companies. Tenants are in a different position
with respect to protecting the buildings they occupy.
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Table 9
Consumer Expenditure on Selected Categories of Insurance

Average Percentage  Percentage Percentage
Expenditure of All of Owner  of Tenant  Average of
All Households Households Households ThoseReporting
Households  Reporting  Reporting  Reporting  Expenditure (in
(in dollars)  Expenditure Expenditure Expenditure  dollars)

Homeowners’

Insurance $ 139.95 58.3% 94.5% $240.05
Tenants’ Insurance 43.23 18.6 48.6 232.42
Subtotal 183.18 76.9 472.47
Life Insurance 218.76 50.7 431.48
Total Services $ 5,739.12 100.0%

Total Expenditure ~ 21,900.48 100.0

Sources:  Statistics Canada, Survey of Family Expenditures, 1982, Public Use Data Tape, and
estimates by the authors.

Average life insurance premiums are $431.48 for the 50.7 percent of
households reporting this category of expenditure. These figures are under-
statements because they exclude employer contributions to group plans. In
the national accounts, employer contributions are part of both labour income
and consumer expenditure.

The average household expenditure on services ($5,739.12) and average
total expenditure ($21,900.48) are our own estimates, created for a larger
study, which are designed to be as consistent as possible with national ac-
counts definitions while satisfying consistent aggregation of both time series
and cross-sectional data. We estimate imputed rent on owner-occupied
dwellings and include this in the durables category of expenditure. Invest-
ment in housing stock (e.g. renovations) is excluded from current consump-
tion. Repair services for durables and semi-durables are included in
“services,” whereas in the national accounts they are in durables or semi-
durables, respectively.

Household expenditure data are often studied in order to determine the
relationship between expenditure on a particular category and total income
(or total expenditure). This relationship is usually referred to as an Engel
function, after the nineteenth-century pioneer German researcher on
household budget data. The response of specific expenditures to income is of
interest, among other reasons, for forecasting changes in specific expendi-
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Table 10
Engel Functions and Income Elasticities for Insurance and Services
Category Mean Estimated Coefficients Income Class of
of Expenditure Share (standard errors) Elasticity Commodity
(w) (a) (b) (at mean)
All services 0.2509  -0.1494 0.0407 1.16  Luxury
(.0165) (.0017)-
Non-insurance services 0.2257 -0.1184 0.0349 1.15  Luxury
(.0162) (.0016)

Property insurance

(homeowners + tenants) 0.0087 0.0183 —0.00097 0.89 Necessity
(.0024) (.00024)

Life insurance 0.0086  —0.0428 0.0052 1.60  Luxury
(.0024) (.0002)

Source:  Authors’ estimates.

tures as incomesrise in the future. The income elasticity of demand measures
the ratio of the percentage change in quantity purchased to the percentage
change in income. A negative elasticity value corresponds to decreased ex-
penditure with rising income, and such goods are labelled “inferior.” Goods
displaying a positive income elasticity but less than 1.0 are labelled “neces-
sities,” while goods with elasticities greater than 1.0 are “luxuries.” The
share of the latter in total expenditure rises with income,

A variety of functional forms are commonly used to estimate Engel func-
tions. One of the most popular is the following:

(6) wi=aj+bilny
where wi is the i-th expenditure share or fraction of total expenditure going
to the i-th commodity, aj and bj are constants and 1ny is the natural logarithm

of total household expenditure, If bj is greater than zero, the expenditure
share rises with income and the commodity is a “luxury.”

Table 10 reports results from the estimation of equations of form (6) for
various categories of expenditure. Services as a group constitute a quarter of
total expenditure on average and are a luxury, with an income elasticity of
1.16. The elasticity itself falls with rising income; in other words, the income
elasticity is higher for low income families. This observation holds true for
all categories in table 10 and is a consequence of the functional form chosen.
Services excluding all reported insurance expenditure (i.e., excluding all in-
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surance save auto insurance) arereported on line two of table 10. The results
are naturally little different from “all services.” Property insurance, which
combines homeowner’s and tenant’s insurance, has an income elasticity of
0.89 and is therefore a “necessity.” The life insurance category shows the
most extreme results with an income elasticity of demand of 1.60, a strong
“luxury.”

Based on these results, one would forecast well above average growth in
life insurance premiums as income grows in the future but below average
growth for property insurance. However, the analysis to this point neglects
the effects of demographic variables. One would like to know how expendi-
ture varies across households which differ in characteristics such as
household size, age of household head, region, urban versus rural, sex of
household head, tenure. We next turn to this analysis.

Our sample size is sufficiently large at 10,938 thatit is feasible to estimate
Engel functions, with many dummy variables representing demographic
characteristics, in the following form:

(M w=a+blny+ciD1+ c2D2+...cnDn

where w, a, b, In y are defined as in equation 6 with the subscript i, which
refers to the expenditure category, suppressed; cjand Dj (j=1 to n) are regres-
sion coefficients and dummy variables, respectively. Each dummy variable
takes on the value 1 when a household displays the relevant characteristic (Dj
= 0 otherwise). The coefficient c;j therefore measures the way that expendi-
ture shares vary across demographic groups. We note that this functional
form has the advantage of permitting exact aggregation in the pooling of
cross-sectional and time series data (see Jorgenson, Lau and Stoker 1982), a
topic beyond the scope of this monograph but noted here as a justification for
the functional form in (7). Table 11 shows the results of estimating Engel
functions of the form in (7) and defines the dummy variables that were used.

In each of the regressions reported in table 11 (all services, property in-
surance, life insurance) the reference demographic group is a 25-34 year old
male-headed household, with two persons living in a metropolitan area
(population greater than 30,000) in Ontario and owning their own home. Set-
ting all dummy variables in the equation equal to zero will yield the relation-
ship between expenditure share and income for the reference demographic
group. The independent and additive impacts of the characteristics measured
by the dummy variables are then easily read from the coefficient columns in
table 11. Each coefficient measures the percentage change in expenditure
share resulting from the presence of the associated characteristic.

For example, under “all services” it is seen that according to the model,
female-headed households’ expenditure share on services is 1.07 percent
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lower than for male-headed households with otherwise similar characteris-
tics. The service share falls steadily with age of household head except for
the youngest group which is slightly lower than the 25-34 year old age group.
Service share falls monotonically with household size and the effect is
pronounced, showing a range of 8.61 percentage points. Inhabitants of larger
urban areas spend more on services and Ontarians spend more than otherwise
similar households in other provinces (B.C. appears to be the lowest).
Tenants spend 2.47 percentage points more on services than do homeowners.

Turning now to property insurance, the more notable patterns are the fol-
lowing: the expenditure share increases with age of household head but
decreases with household size; farm households spend much more on proper-
ty insurance and tenants much less (not surprisingly, given the results in table
9); and Quebec residents spend much more.

Female-headed households spend a lower share on life insurance than
male-headed households, and the 25-34 year old age group spends more than
any other age group. Larger households tend to spend more on life insurance,
the reverse of the trend for property insurance. Quebec residents spend more
on both life and property insurance. Tenants spend less than homeowners on
both types of insurance.

Two of the three income elasticities are different as a result of including
the 17 dummy variables in the model. The income elasticity for all services
rises from 1.16 to 1.28 when the dummies are added, whereas the income
elasticity for life insurance falls from 1.60 to 1.24. The income elasticity for
property insurance is unchanged at 0.89. Services and life insurance remain
classified as luxury goods; property insurance is a necessity.

These results on demographic variables are interesting in themselves, but
they gain in significance when combined with time series data showing the
relative growth rates of incomes of different demographic groups. A full
analysis is beyond the scope of this study, but a few results can be sketched.
The income share of female-headed households has been growing relative to
male-headed households in recent years because of growth in the relative
number of the former. If this trend continues into the future, then the results
in table 10 imply a negative effect on services’ expenditure share and on life
insurance as well, but a small positive effect on property insurance. Similar-
ly, the aging of the population of household heads in conjunction with our
regression results imply a decreasing share for services and life insurance,
but an increasing expenditure share for property insurance. The trend to
single person households will increase the services share and decrease the
life insurance share.
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TIME SERIES EVIDENCE FOR HOUSEHOLD
DEMAND FOR INSURANCE

The demand for insurance by households is determined in a similar fashion
and in conjunction with the demand for other commodities. In deciding on
their commodity demands, individuals maximize the objective of preference
satisfaction subject to their budget constraints. The latter is defined by the
prices of commodities and level of income. Numerous models of consumer
demand have been developed in the literature (see Phlips 1983 and Deaton
and Muellbauer 1983). Recent work has emphasized that consumer or
household demand decisions should be modelled as an interrelated system of
equations which is sufficiently flexible so as not to rule out empirically sig-
nificant effects of price and income changes. In this section we estimate a
system of consumer demand equations (based on a translogarithmic expen-
diture function). This model is also referred to as the almost ideal demand
system (see Deaton and Muellbauer 1980). Our formulation relatés to the
decisions on consumer durables, semi-durables, non-durables, non-insurance
services and insurance services.

The equation system estimated was

5
@® Si=ai+ ) ayj Iny/y) +bylny
=1

5 5 s
_ b (j; 8 ln(pj/y)+.5kZ:1 ng' g Iy InGp /y))

5 5

5
with ) a =1, ) a;=0,i=l,..5 ) bj=0.
j=1 P j=1

The variable si is the expenditure share of the ith commodity, which is
pixi/y where pi is the price, xi is the quantity and y is nominal income, and
the a’s and b’s are unknown parameters which have to be estimated.

Data

Data for the time series analysis are constructed from Statistic Canada’s na-
tional income and expenditure accounts and from our own estimates of the
value of service flows from the stock of consumer durables. The consumer
durables stocks are estimated by the Financial Flows Section of Statistics
Canada. For our purposes, aggregate personal consumption expenditure
comprises five categories: durables, semi-durables, non-durable goods, in-
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surance services, andnon-insurance services. A total of 130 component price
series are aggregated into Divisia price indexes and constant dollar quantities
for these five categories. The sample period is 1952-82.

The categorization of the 130 component series is the same as Statistics
Canada’s gross national expenditure (GNE) categories for personal con-
sumption expenditure, with the following major exceptions. Both cash and
imputed rent are included in our estimates of consumption of durables,
whereas they are included in expenditure on services in the GNE accounts.
All repair services are included in our category of non-insurance services,
whereas in the GNE accounts repair services for durable goods are included
in the durables category and repair services for semi-durable goods are in-
cluded in semi-durables. Finally, a few items (tableware, kitchenware,
hardware, lamps, fixtures) which are included in the semi-durables category
in the GNE accounts are classified as durables in our data in order to be con-
sistent with the Financial Flow Accounts estimates of the stocks of consumer
durables.

The rental value of each subcategory of durables is defined to be equal to
the depreciation plus the opportunity cost of funds invested in the stock,
defined as the rate of interest times the value of the stock. Depreciation and
stock estimates were provided by the Financial Flows Section.

Insurance services comprise expenditures on the following GNE
categories: property insurance, theft insurance, accident and sickness in-
surance, auto insurance, and life insurance. Consistent with national
accounts’ conventions, non-life insurance expenditures are defined as
premiums net of claims; life insurance expenditures are defined as the com-
missions and general expenses of providing life insurance.

The estimation results are presented in table 12. The fit was good and the
majority of parameter estimates were statistically significant. Table 13 shows
the effect of a 1 percent increase in income on the demands for non-durables,
semi-durables, durables, non-insurance services and insurance services. We
find that services respond relatively more to income changes than do the
other commodity groups. Moreover, within services, insurance exhibits a
larger income effect than non-insurance services. Indeed, the demand for in-
surance is the most elastic compared to other demands. A 1 percent increase
in income causes the demand for insurance to increase by 1.5 percent on
average over the period 1952 to 1982. This figure is in line with the income
effects obtained in the cross-section analysis.

Because prices change over time for each commodity group, and since the
demand for each commodity is a function of its own price and the price of the
other commodities, time series data within the context of our model permits
us to investigate the various “own” and “cross” price effects. Table 14 shows
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Table 12
Estimation Results

Parameter* Estimate Standard Error
a, 0.266 0.084
a, 0.071 0.009
a3 0.331 0.020
as 0.022 0.012
by 0.084 0.004
b, —-0.026 0.002
b —-0.067 0.004
ap, -0.022 0.049
ayy 0.038 0.003
as; 0.057 0.011
ass —0.008 0.092
Equation Standard Error

Non-Insurance 0.022

Semi-Durables 0.003

Non-Durables 0.005

Insurance Services 0.005

Log of Likelihood Function 478.258

Source:  Authors’ estimates.
Note: *Could not reject the hypotheses that bs=0 and a; =0 for i #j.

Table 13
Income Effects on Household Demand for Five Commodity Groups

Non-Durables Semi-Durables Durables* Non-Insurance Services Insurance Services

1952 0.84 0.82 1.00 1.32 1.63
1957 0.83 0.79 1.00 1.29 1.53
1962 0.82 0.79 1.00 1.28 1.53
1967 0.81 0.79 1.00 1.26 1.50
1972 0.82 0.79 1.00 1.25 1.49
1977 0.80 0.74 1.00 1.23 1.43
1982 0.78 0.69 1.00 1.23 1.38

Source:  Authors’ estimates.
Note: * Could not reject the hypothesis that the income effect on durables was 1.00.
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Table 14
Own Price Effects on Household Demand for Five Commodity Groups

Non-Durables Semi-Durables Durables Non-Insurance Services Insurance Services

1952 -0.79 -0.71 -0.60 -1.16 ~1.51
1957 ~-0.78 ~0.68 -0.65 -1.15 -1.43
1962 -0.77 -0.67 ~-0.65 ~-1.14 -1.43
1967 -0.76 -0.66 -0.64 -1.13 -1.39
1972 -0.76 ~-0.67 -0.64 -1.12 ~1.43
1982 -0.72 -0.52 -0.69 -1.11 -1.30

Source:  Authors’ estimates.

the own price effects on commodity demand. Each column shows the effect
of a 1 percent increase in the price of a commodity on the demand for that
commodity. Demands for services are the most responsive to changes in their
respective prices. A 1 percent increase in the prices of semi-durables and
durables generated decreases in their respective demands by about -0.65 per-
cent on average over the period 1952 to 1982. The demand for non-durables
was slightly more price responsive than the other two groups, with an
average price effect of (.75 percent. The demand for insurance services was
the most price responsive. On average over the period, a 1 percent increase
in the price forinsurance services caused the demand for insurance to decline
by 1.40 percent. The average price effect for non-insurance services was
about 1.15 percent. Hence, we find that as commodities are less durable they
become more price responsive.

Besidesresponding to their own prices, each of the demands also responds
to the prices of the other commodities. These effects are the so-called cross
price effects. The importance of these measures is that they show the degree
to which commodities are substitutes or complements. If an increase in the
price of commodity i causes an increase in the demand for commodity j, then
the two commodities are substitutes. Households substitute the relatively
cheaper commodity for the one which is relatively more expensive. If an in-
crease in the price of commodity i leads to a decrease in the demand for com-
modity j, then the two commodities are complements. The cross price effects
(more precisely the partial substitution elasticities of compensated demand)
are presented in table 15. From this table we find that all the commodities are
substitutes except durables and semi-durables. These two commodities are
complements. Insurance services are substitutable for all other commodities.
Hence, as the price of all non-insurance commodities increases they become
more valuable and therefore the demand forinsurance expands.
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Table 15

Cross Price Effects on Household Demand for Five Commodity Groups
Commodities Average Cross Effect
Non-durables—Semi-durables’ 1.05
Non-durables—Durables 0.13
Non-durables—Non-insurance service 0.95
Non-durables—Insurance services 0.91
Semi-durables—Durables -0.78
Semi-durables—Non-insurance services 0.94
Semi-durables—Insurance services 0.88
Durables—Non-insurance services 1.39
Durables—Insurance services 3.10
Non-insurance services—Insurance services 1.11

Source:  Authors’ estimates.

SUMMARY

Households purchase over half of all insurance services. About S percent
goes to exports and the bulk of the remainder is purchased as intermediate in-
puts by industry, chiefly finance insurance and real estate. This chapter has
focused on an analysis of consumer or household demand for insurance ser-
vices using both cross-sectional data and time series data. Demand analysis
is an essential component of an attempt to understand the forces driving in-
dustry growth—its past and future prospects.

Cross-sectional data from Statistics Canada’s 1982 Family Expenditure
Survey provide some detail on the relationship between demand, income and
household characteristics, but no information on price effects. This is
analysed using time series data. Both cross-sectional and time series analysis
show total insurance services to be “luxury” goods (i.e., income elasticity
greater than one). The cross-sectional data reveal a higher income elasticity
for life insurance than property insurance, with the latter less than one, at
0.89. Separate data on auto insurance is unavailable. Demand for property in-
surance rises with age of household head while demand for life insurance
falls. The reverse pattern holds for size of household, with demand for
property insurance falling with size of household and demand for life in-
surance rising. Female household heads spend more on property insurance
and less on life insurance than males. Tenant households spend much less on
property insurance and somewhat less on life insurance than homeowner
households do. Demand for both types of insurance is significantly higher in
Quebec than in other provinces.
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Time series evidence for the period 1952-82 shows the price responsive-
ness of demand for insurance services to be higher than for any other
category of consumer expenditure. Price elasticity of demand increases as we
move from durables to semi-durables, to non-durables, to non-insurance ser-
vices, to insurance services. Cross price effects are also estimated, revealing
that insurances’ services are substitutable for other services, non-durables,
semi-durables and durables.

These results have important implications for the growth of the insurance
industry. First, the high income elasticity of demand which we estimate for
the industry as a whole from both cross-sectional and time series analysis im-
plies a secular trend which is higher than the growthrate of income but which
is also subject to sharper fluctuations as income fluctuates, always assuming
relative prices constant. Secondly, the high price elasticity of demand implies
a strong negative impact on demand and sales revenues from rising prices of
insurance services, and vice versa. Thirdly, there are significant demographic
effects on demand from the changing sex and age distribution of household
heads, household size, et cetera. Finally, we find that durables and insurance
services are strong substitutes—as the price of durables rises (and they be-
come more valuable) the demand for insurance rises.
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Chapter 4

Production and Cost of Insurance Services

INTRODUCTION

The purpose of this chapter is to discuss the structure of production of in-
surance services. In particular, we want to focus on the measurement issues
relating to outputs and inputs and the estimates- pertaining to scale
economies, scope economies, factor substitution and productivity growth.

There are also significant policy concemns which arise from an analysis of
the “supply side.” These concemns centre on the efficiency implications of
mergers within the insurance industry and between insurance firms and firins
in other industries in the financial sector. For example, a solution to the
potential problem of excess concentration in financial markets would entail
a prohibition against offering many different services in the financial sector.
However, it is also asserted that there are incentives through economies of
scope (or diversity) to become a financial conglomerate. The empirical
evidence of scope economies highlights whether there are cost incentives to
conglomeration or whether the conglomerates may be a vehicle for collusion
and therefore monopolization.

OUTPUT MEASUREMENT

A great deal of controversy and confusion surroundsthe nature of the outputs
provided by insurance firmns. Individuals, or in general any purchasers of in-
surance, actually buy financial protection. An insurance firm is able to offer
protection because it has created the facilities for pooling risks. Insurance
firms do not bear the risk of their purchasers; they pool the risk. Thus, in-
surance companies actually provide financial intermediation. It is the range
of activities an insurance company undertakes as part of its efforts to pool
risks that constitutes the services provided by the company.

To understand more clearly what we mean, consider for example a
brokerage firm dealing in corporate bonds. Because of various information
asymmetries and economies of specialization, corporations sell their bonds
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through a broker. Individuals (or any other type of purchaser) buy the bonds
from the broker, not directly from the issuer. Let’s assume the broker buys
one kind of bond at $98 each and sells it for $100. What is the output of the
broker and the price of that output? The broker provides the facilities to buy
and sell bonds, an intermediary funcsion. The revenue from the intermediary
role is ($100 — $98)n, where n is the number of bonds sold. Hence, $2 n is the
revenue which must cover (in the long run) the current and capital costs of
the brokerage function. In this example, it is relatively easy to determine the
revenues and costs of bond brokerage.

Our example fits neatly into the context of insurance, $100 is the
premium, $98 is the claim and n is the number of term life insurance con-
tracts (there is assumed to be, for the moment, only one kind of policy). Thus
$2 nis the revenue from risk pooling. This concept of revenues related to the
intermediation roles of insurance has not often been used in empirical studies
of insurance, but Geehan (1977), Hirshhorn and Geehan (1977), and Kellner
and Mathewson (1983) are notable exceptions.

The decomposition of insurance revenues into price and quantity com-
ponents is quite difficult. For example, with revenues of $2 n is the price $2
and the quantity of insurance services equal to the number of contracts (n),
or is the price $100 and the quantity (n/50) or is some other combination
relevant? This is an important issue because output quantity figures are
needed to investigate the properties of the production of insurance services
such as economies of scale and scope and total factor productivity growth.

Insurance firms are financial intermediaries whose outputs are contingent
claims. That is, the claim is paid contingent upon the occurrence of the in-
sured event or events. These contingent claims represent the financial protec-
tion through risk pooling provided to individuals. There are many
characteristics associated with the contingent claims as each contract can
represent a different contingent claim. In the insurance industry the latter is
referred to as a policy.

There are four basic characteristics of an insurance policy. The first
characteristic represents the insured event, which for example can relate to
life, property, health or unemployment. Second is the surrender value which
relates to the amount available in cash upon voluntary termination of a policy
before it becomes payable by death or maturity. The surrender value distin-
guishes term from basic insurance—for the former there is no surrender
value. The third characteristic is the face value of the policy. This pertains to
the value received by the insured if the event that is being insured against oc-
curs. The last basic characteristic pertains to the policyholder, either an in-
dividual or group and the group can consist of various numbers of
individuals. There are many other characteristics or riders of an insurance
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policy such as double indemnity which is a benefit in a life insurance policy
providing for the payment of an additional amount equal to the face value of
the policy in case of death by accident. Anotherrider is the disability waiver
which is abenefit such that if the insurer is unable to pay the premium due to
a disability, then the insurance firm will waive the premium while keeping
the policy in force.

The outputs of the insurance firm are characterized by the number of
policies classified according to the various characteristics or riders. Each
bundle of characteristics represents a policy and the number of policies with
identical characteristics represents the quantity of a particular output of the
insurance firm. Returning to our simple example where n is the number of
contracts of the single type of policy, n is the output quantity since n repre-
sents the number of contingent claims for a particular policy, and $2 is the
price.

Standard Industrial Classification

Under the standard industrial classification (SIC), insurance output is more
or less categorized by the insured event so that within major group 73, which
is insurance industries, there are the subgroups life insurers (731), deposit in-
surers (732), and property and casualty insurers (733). As part of the contin-
gent claims offered by insurance firms, individuals are able to accumulate
financial assets. This fact is reflected in life insurance policies and annuities
which are classified within group 731. However, there are policies which are
not subject to the investment restrictions on the insurers’ portfolio set out in
the insurance act. These policies are classified in the group called segregated
funds, which is SIC 7213. Segregated funds are in the group of portfolio in-
termediaries which is 721 and the latter is in major group 72, which is invest-
ment intermediary industries.

In this study we consider the groups 7311, life insurers; 7331, health in-
surers (we do not include government health insurance); 7339, other proper-
ty and casualty insurers (we do not include unemployment insurance and
workmen’s compensation); and the last group is 7213, segregated funds. The
outputs of insurance firms are usually aggregated into two groups, life in-
surance (7311 and 7213) and property and casualty insurance (7331 and
7339).

Life Insurance Output

Life insurance output can be further classified according to the other basic
characteristics: surrender value, face value and policyholders (individual
versus group). Table 16 provides a breakdown of the various outputs under
the life insurance category. There are 17 output categories listed in table 16.
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Table 16

Output Categories and Unit Costs of Life Insurance Firms

Output Categories

Unit Cost*

Ordinary Insurance
First year
Term and temporary additions
Basic insurance
Renewal
Term and temporary additions
Basic insurance

Group Insurance
First year

Renewal

Ordinary Deferred Annuities
First year

Renewal

Single premium annuities

Group Annuities
First year

Renewal
Single premium

Vested Annuities (ordinary and group)

Mortgage and Real Estate Assets
Policy Loans
Segregated Funds

Balance of Ledger Assets

$100.00 per policy
$ 10.92 per $1,000 new effected
$ 28.22 per $1,000 new effected
$ 7.10 per policy
$ 0.94 per $1,000 in force
$ 2.03 per $1,000 in force

$100.00 per policy
$ 1.35 per $1,000 new effected
$ 0.65 per $1,000 in force

$100.00 per policy
$ 31.25 per $1,000 annual payment, new
effected; 80$ of first year premium income
$ 6.60 per policy
$ 1.67 per $1,000 annual payment, in
force; 4.5$ of renewal premium income
5.0 percent of single premium income (net
of dividends to policyholders)

$100.00 per policy
20 percent of premium income
10 percent of renewal premium income
3 percent of single premium income
(net of dividends to policyholders)

$ 12.00 per policy

0.32 percent of assets ($)
0.64 percent of assets ($)
0.18 percent of assets ($)

0.12 percent of assets ($)

Note: *The unit costs are derived from the report of the Expense Committee of the
Canadian Institute of Actuaries, 1971, and modified as described in Hirshhorn and

Geehan 1977.
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Notice that new policies and renewals are distinguished since the former re-
quire considerably greater selling effort. In general, in terms of the services
provided by the industry, renewals constitute a distinct product. A distinction
is also made between term and basic ordinary insurance. This separation is
important because term and temporary insurance have been increasing much
faster than basic insurance over the last two and a half decades.

While table 16 reflects the multiplicity of services produced by life in-
surance firms, there has still been an aggregation of services into “product
lines.” Each of these product lines, however, is defined by policies which
have common characteristics. Aggregation is inevitable in any empirical
analysis because of the practical difficulty of taking explicit account of the
entire spectrum of policies as separate outputs. Issues of aggregation,
however, are quite distinct from the characterization of the outputs in the in-
surance industry. ‘

Output aggregation is also necessary when productivity growth (whether
partial or total) in the industry is to be measured. To aggregate the various
outputs into a single index, their prices and quantities are needed. Quantities
are the number of contracts or constant dollars in each of the categories in
table 16, while instead of prices, unit costs are used as the weights to form
the aggregate output index. Under the assumptions of constant retumns to
scale and output price-taking behaviour on the part of the insurance firms
(i.e., the insurance industry is purely competitive with respect to each of its
products), product prices are equated to marginal costs which, in tumn, are
equated to average or unit costs. Hence, under these assumptions it is ap-
propriate to use unit costs as the weights in forming an aggregate output
index. Indeed, profits do not account for more than 2 percent of operating ex-
penses over the period 1961 to 1985.

Unit costs used as weights in the aggregate output index are presented in
table 16. The unit costs were derived from the formula used by the Canadian
Institute of Actuaries (1971). A Laspeyres quantity index of output was then
computed. The index is presented in table 17. The aggregation of output by
using 17 different output categories captures, to a certain extent, the intro-
duction of new products (i.e., new policies) and the changing significance in
terms of revenue generation of existing products. For example, we have tried
to capture the growth in importance of variable policies by treating
“segregated funds” as a distinct category. However, given the data, it is im-
possible to consider all the changes which have taken place in the insurance
industry’s outputs. For example, there are no data which could allow us to ac-
count for new intermediation services which are ancillary to life insurance,
such as estate planning and tax advice. While it would be more desirable to
allow for these changes, given the relatively minor revenue share of these
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Table 17

Life Insurance Output Indices

Year Index of Output Index of Output per Employee
1961 100.0 100.0
1962 101.8 99.8
1963 107.8 103.7
1964 113.3 106.7
1965 118.0 110.3
1966 121.4 110.1
1967 125.9 109.5
1968 131.8 115.7
1969 129.9 111.6
1970 135.1 114.3
1971 146.1 124.9
1972 154.7 132.3
1973 165.0 137.6
1974 171.3 142.6
1975 180.0 143.9
1976 195.4 160.6
1977 205.9 169.3
1978 204.4 163.0
1979 215.4 164.0
1980 230.7 170.5
1981 265.0 176.7
1982 295.0 195.7
1983 316.9 214.8
1984 343.2 232.7
1985 389.9 253.6

Average Annual Growth Rate

Source:  Authors’ estimates.

5.83 percent
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services, their inclusion in the aggregate output index would not significant-
ly influence the measure.

From table 17, the aggregate output index which was 1001n 1961 grew to
almost 390 in 1985. Thus, the average annual growth rate was 5.83 percent,
which compares to 4.08 percent in the manufacturing industries and 4.39 per-
cent for the economy as a whole. Also found in table 17 is the index of out-
put per employee which was also based in 1961 and grew to almost 254 in
1985. This partial productivity index relating to labour shows that labour
productivity grew at the average annual rate of 3.95 percent. This figure com-
-pares to 3.08 percent in the manufacturing industries and 2.77 percent for the
economy as a whole.

Property/Casualty Insurance Output

For property and casualty insurance, there are three services which are iden-
tified; property, automobile and other casualty. The aggregate output index
is calculated in the same manner as for life insurance, i.e., as a Laspeyres
quantity index. Base year weights for each service category are calculated as
net premiums earned minus claims paid plus imputed interest. These weights
are used to aggregate the three output indices which are formed from deflated
values of premiums eamed for each category. The deflator for property is a
weighted average of homeowners’ and tenants’ insurance components of the
consumer price index (CPI); the weights are obtained from the Survey of
Consumer Expenditure. The deflator for automobile is the automobile in-
surance component of the CPI. The last deflator for other casualty is the
average price index of the previous two deflators. Imputed interest is calcu-
lated as the ratio of liabilities to policyholders to total liabilities, with the
ratio multiplied by total investment income. Imputed interest is deflated by
the CPL

The three services categories are aggregated as a Laspeyres quantity index
by using the base year weights. Table 18 shows the aggregate output index
forproperty and casualty insurance. The index grows from a base of 100.0 in
1961 to 192.8 in 1985 which implies an average annual growth rate of 2.77
percent, about half the growth rate for life insurance. In addition, labour
productivity for property and casualty shows virtually no change between
1975 and 1985, although the index increased up to 1978 and then declined
until 1982. From 1979 to 1983 firms supplying property and casualty in-
surance faced underwriting losses, although these were more than fully
covered by the high earnings on financial investments. Data on employment
in casualty and property are only available for the period after 1974 from the
Insurance Bureau of Canada. The employment data from this source for the
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Table 18

Property and Casualty Insurance Output Indices

Average Annual Growth Rate

Source:  Authors’ estimates.

2.77 percent

www.fraserinstitute.org

Year Index of Output Index of Output per Employee
1961 100.0
1962 104.3
1963 108.6
1964 109.9
1965 109.8

" 1966 1.5
1967 118.7
1968 125.9
1969 131.8
1970 136.7
1971 141.3
1972 144.8
1973 147.2
1974 161.3
1975 157.9 100.0
1976 162.8 103.4
1977 179.5 112.8
1978 189.7 118.0
1979 193.1 114.4
1980 199.2 112.5
1981 182.8 94.2
1982 175.3 88.2
1983 179.2 90.9
1984 184.0 95.3
1985 192.8 98.8

0.00 percent
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private sector firms are complemented by data for provincial government in-
surance corporations from annual reports.

The combined results for life and property/casualty insurance are reported
in table 19. Output for the insurance industry grew at an annual average rate
of 4.38 percent over the period 1961-85, while the index of output per
employee grew at the rate of 3.07 percent.

Table 19

Combined Results of Life and Property and Casualty Insurance
Year Index of Output Index of Output per Employee
1961 100.0 100.0
1962 103.2 101.1
1963 108.2 103.1
1964 111.4 103.7
1965 113.4 103.5
1966 115.9 103.5
1967 121.9 102.3
1968 128.5 105.1
1969 130.9 105.0
1970 136.0 107.4
1971 143.4 113.0
1972 ' 149.2 122.8
1973 155.1 133.0
1974 165.7 139.2
1975 167.7 139.0
1976 177.2 142.3
1977 191.2 142.5
1978 196.2 ‘ 146.3
1979 202.9 149.0
1980 213.1 156.7
1981 219.2 154.9
1982 2283 153.4
1983 240.1 168.4
1984 254.5 184.8
1985 280.0 206.5

Average Annual Growth Rate
4.38 percent 3.07 percent

Source:  Authors’ estimates.
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Before completing this section on output measurement, we should explain
in more detail the reasons behind the imputation of interest in the determina-
tion of the aggregate output index in property/casualty insurance. We argued
that premiums minus claims (net of any re-insurance) is the appropriate
measure of revenues for insurance firms since it reflects the earnings from
risk pooling or providing contingent claims. However, the bulk (about 60
percent) of investment earnings for property/casualty firms are derived from
funds which are, in effect, loaned by policyholders. These funds appear as
liabilities on the balance sheet and are recorded under “unearned premiums,”
“provision for unpaid claims,” and “other policy reserves.” No explicit inter-
est is paid on the liabilities. For example, the provision for unpaid claims
remains a liability for the period between the sime the claim is first incurred
and the time it is paid. In addition, premiums are paid in advance of or at the
beginning of the period covered by a policy. If the period of the policy is one
year, after four months one-third of the premium is taken into revenue as
eamned, the other two-thirds remains as the liability “uneamned premiums.”
Thus, property/casualty firms are able to offer contingent claims or policies
at a lower premium because premiums are paid in advance of claims and in
advance of the time period to be covered by the policy, and these funds eamn
a positive rate of return. This return must be added to the premiums minus
claims magnitude in order to obtain the total revenue attributable to proper-
ty/casualty insurance provision.

At the present time in the Canadian system of national accounts and in the
United Nations system of national accounts, revenue attributable to proper-
ty/casualty insurance is computed as premiums minus claims. Thus, when all
costs of insurance provision are subtracted from revenues the so-called un-
derwriting gain is usually negative. Our proposal parallels the argument for
imputed interest in the banking industry. After adding the interest imputa-
tion, property/casualty insurance would be treated in the way which is con-
ceptually correct and similar to banks. The underwriting gain, which includes
imputed interest, now becomes positive for 24 of the past 25 years.

INPUT MEASUREMENT

The major inputs used to provide insurance services are labour, materials and
capital. Labour costs are generally calculated as the sum of commissions,
wages, salaries and allowances plus employees’ and agents’ supplementary
income benefits. Labour cost is presented in the first column of table 20. We
calculate that labour cost grew by an average annual rate of about 10 percent.
The quantity of labourinput is derived by dividing labour cost by the average
hourly earnings. This procedure leads to the labour input index presented in
the second column of table 20. The labour input index grew at an average an-
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Labour and Material and Capital Input Index and Cost
for Life and Property and Casualty Insurance

Table 20

45

Labour Cost

Material and
Labour Input Capital Cost

Material and
Capital Input

Year ($000,000) Index ($000,000) Index
1961 311 100 300 100
1962 322 99 312 102
1963 346 104 323 104
1964 374 107 350 107
1965 402 107 397 109
1966 443 113 410 107
1967 483 115 459 117
1968 534 122 501 125
1969 580 125 566 136
1970 626 126 631 143
1971 679 126 755 161
1972 734 124 849 173
1973 819 124 964 185
1974 998 136 1120 201
1975 1123 140 1267 198
1976 1312 150 1551 216
1977 1391 147 1833 237
1978 1583 152 1886 235
1979 1809 158 2054 252
1980 2035 161 2290 275
1981 2285 163 2642 301
1982 2684 172 3186 313
1983 2887 170 3443 311
1984 3053 165 4163 343

Average Annual Growth Rate

Source:

9.98 percent

Authors’ estimates.

2.20 percent 11.16 percent

www.fraserinstitute.org

5.27 percent



46 Production and Cost of Insurance Services

nual rate of 2.2 percent. This implies that the average hourly earnings for
labour grew by more than three times the growth rate in the quantity of
labour.

Materials and capital are the other two factors in the production process.
It is important to note that for property/casualty insurance materials include
commissions (a service input) paid to independent agents who are the most
significant sellers of this type of insurance. The third column of table 20
shows material/capital cost which grew at an average annual rate of just over
11 percent. Using the price index for material/capital input, the input index
is calculated and presented in the last column. This index grew at an average
annual rate of around 5.3 percent. Material/capital inputs grew at more than
twice the rate of labour inputs, while the price of the former factor of produc-
tion grew by more than twice its input index.

ECONOMIES OF SCALE AND SCOPE

The vast majority of studies focus on the relationship between average costs
and aggregate output and thereby attempt to estimate economies of scale.
Economies of scope relate to the economies from product diversity as op-
posed to product specialization. Economies of scope exist if the cost of
producing many products together (e.g., in one plant) is less than the cost of
producing the products separately (e.g., in different plants). Economies of
scope are clearly illustrated by railroads producing both passenger and
freight services using the same rail bed. As another example, taxi firms clear-
ly enjoy economies of scope in the provision of two products—irips to the
airport, trips from the airport—yet many cities allow all firms to sell the first
product but bar some firms from selling both services. In life insurance,
economies of scope may result from the cost savings associated with the
sales efforts of an agent who can provide a variety of term, whole life and an-
nuity policies. Economies of scope may result from joint production of
property/liability and life insurance products, or from joint production of in-
surance, deposit, and securities brokerage services.

If costs grow in a greater (lesser) proportion to output growth, there are
scale economies (diseconomies). These phenomena are also referred to as in-
creasing and decreasing returns to scale. If costs and output grow at the same
rate, returns to scale are constant. Most studies have defined output in terms
of premiums or claims. We have argued that this definition is incorrect, not
just because of aggregation problems arising from product heterogeneity and
price differentials, but rather because of the characteristics supplied by in-
surance firms which relate to contingent claims. Premiums (whether or not
they are deflated) do not capture the risk pooling nature of insurance. Most
researchers recognize the deficiencies of using premiums as the output vari-
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able. Geehan (1977) has shown that there is an upward bias in estimates of
scale economies when premiums are the output indicators.

Two different model structures have been used to attempt to avoid the
limitations of premiums as an output measure. The first approach is to es-
timate separate cost functions for different output categories with premiums
for the specific output class used as the indicator (see Halpern and Mathe-
wson 1975). The second approach is to introduce additional variables which
reflect product heterogeneity such as the ratio of group life to total life,
average policy size, and surrender ratio, to name just a few of the variables
(see Praetz 1980). These two approaches attempt to deal with the aggregation
problem associated with the multiplicity of outputs but do not solve the in-
herent problems of using premiums as the output variable. In these studies,
costs are defined to include commissions, wages and salaries, rent, deprecia-
tion, materials, purchased services and supplies.

The studies summarized in table 21 provide evidence on the existence of
scale economies. A number of conclusions emerge from the results in table
21. First, there is virtually no evidence of diseconomies of scale. Secondly,
there may be economies of scale, but these economiesare found for relative-
ly small output quansities. Thus, firms in the U.S., Canada, UK. and
Australia generally produce where returns to scale are constant. Some studies
which do find rather large scale economies for wide output ranges may have
biased estimates because of their inappropriate output measures. The third
result is that there is a high degree of residual variation in the average cost
across firms which is not accounted for by product mix and output. This may
be the result of limited information on the part of consumers which permits
high unit cost and thereby allows high price firms to survive along with low
price firms.

There is only one study which has looked at the evidence regarding
economies of scope or product diversity. Kellner and Mathewson (1983) in-
vestigate scale and scope economies for the Canadian life insurance industry.
The outputs were measured as the number of contracts in force. Four outputs
were dissinguished: individual ordinary life insurance policies, group life in-
surance policies, individual ordinary annuities, and group annuisies.
Revenues were also measured as premiums minus claims minus re-in-
surance. Kellner and Mathewson estimated that for the years 1961, 1966 and
1971 scale economies could be rejected but there was some slight evidence
of scale economies in 1976. For the four years the scale elasticities were .98,
.83, .83, and 1.09.

With respect to scope economies, there was evidence of their existence for
the years 1961, 1966 and 1971 between ordinary life (both individual and
group) and annuity outputs. There was evidence of scope economies between
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individual and group outputs for both ordinary life and annuities. In addision,
for the years with evidence of scale economies, there was no evidence of
scope economies.

An important area for future research is to develop and empirically imple-
ment models to investigate scale and scope economies for property/casualty
insurance and for life and property/casualty insurance combined.

FACTOR SUBSTITUTION AND PRODUCTIVITY GROWTH

Few studies have investigated the extent to which factors are substitutable
and the rate of productivity growth in the provision of insurance services.
One study has looked at factor substitution in the Canadian life insurance in-
dustry. Daly, Rao and Geehan (1985) estimated that all factors respond to
their own prices, with inelastic (i.e., between 0 and -1) price effects. The fac-
tors of production in their model were labour (which includes commissions
because most life insurance salesmen are company employees), capital
(buildings) and materials (which was an aggregation of legal, medical, adver-
tising and accounting and other expenses). The inputs were estimated to be
substitutes for each other; an increase in the price of one input caused an in-
crease in the demand for the other factors. Hence, as factor prices increased,
insurance firms substituted the relatively cheaper inputs into the production
process. These cross price effects were quite small. Table 22 shows the price
effects obtained by Daly, Rao and Geehan (1985). There is no evidence in the
literature on the factor price effects for property/casualty insurance firms.

Table 22
Factor Price Elasticities
Factor Demand Factor Price Elasticity* (percent)
Capital Capital -0.656
Labour Labour -0.165
Materials Materials -0.677
Capital Labour 0.035
Capital Materials 0.298
Labour Materials 0.134

Source:  Daly, Rao and Geehan 1985.

Note: *Based on a | percent increase in the price.
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Table 23
Sources and Average Annual Rates of Output Growth

1961-66 1967-73 1974-77 1978-84
Labour 1.48 0.80 2.61 1.00
Materials/Capital 0.54 3.25 2.56 2.17
Productivity 0.96 0.19 0.21 1.00
Output | 2.98 424 5.38 4.17

Source:  Authors’ estimates.

Estimates of (total factor) productivity growth are found in two studies.
For the Canadian life insurance industry, Daly, Rao and Geehan (1985) es-
timated that annual productivity growth was 1.1 percent from 1962 to 1966,
2.1 percent from 1967 to 1973, and 2.4 percent from 1974 to 1977. These
productivity growth rates exceeded the rate of 0.95 percent which was es-
timated for Canadian manufacturing over the period 1946-76 (see May and
Denny 1979). '

The sources of productivity growth in the Canadian life insurance industry
are dominated by technological change and unexplained residual effects due
to the possibility of lags in the adjusiment of labour and capital in the produc-
tion process and product demand shifts. Over the period 1962 to 1977, tech-
nological change accounted for around 65 percent of productivity growth.

Weiss (1986) measured productivity growth for the U.S. life insurance in-
dustry. She found that for stock insurance firms annual productivity growth
for the period 1976 to 1980 was 0.95 percent and for mutual firms for the
period 1975 to 1979 the growth rate was about 1.03 percent.

Total factor productivity growth can be measured when data on output and
inputs are available. Using our output index (table 19) along with the labour
and material/capital input indices (table 20), the average annual rates of

“productivity growth in Canada for life and property/casualty insurance are
presented in table 23, calculated as the difference between the growth rate of
‘output and the weighted growth rates of inputs. The weights represent the
contribution of input costs to total costs and are calculated here using fixed
weights of 60/40 for labour and materials/capital. The third row in the table
shows that productivity growth was around 1 percent per year except for the
period in the late '60s to late *70s. During this time there was virtually no
growth in productivity. The lack of productivity growth during this period
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was attributable to property/casualty insurance, since productivity growth for
life insurance was over 2 percent. Indeed, over the whole period productivity
growth in life insurance exceeded the rate for property/casualty. From 1967
to 1973, output growth for property/casualty was on average only 3.65 per-
cent per year (see table 18). Since labour and material/capital inputs for both
types of insurance grew at roughly the same rates, the relatively poor output
performance of property/casualty insurance was due to the low growth in
productivity.

Clearly, there is a need for much more evidence on the structure of
production for life and property/casualty insurance services. Indeed, other
than estimating measures of scale economies (although incorrect output
measures were generally used) little has been done, and there is virtually no
evidence on the issues of scope economies and productivity growth.

CONCLUSIONS

Although more research is needed regarding the structure of production of
insurance services, some tentative policy conclusions can be drawn. First, it
appears that the provision of life insurance does not constitute a natural
monopoly. There do not seem to be significant scale economies, nor do scope
economies appear to be pervasive in the industry. Secondly, there is evidence
that any scale economies in life and property/casualty insurance exist for
only very small levels of output. Thus, the industry is characterized by a large
number of firms with a significant diversity of sizes.

The third conclusion is that entry is relatively easy or costless in the in-
surance industry. There are no entry barriers, and prices appear to equal
average costs so there is little, if any, monopoly profit. However, there are
substantial differences in prices among insurance firms for similar policies.
To the extent that this diversity exists, it may be the result of greater varia-
tion in product quality or greater informational asymmetries on the part of
consumers than has hitherto been empirically investigated.

Finally, we note that productivity growth in the life insurance industry has
been strong and indeed above that for manufacturing industries. On the other
hand, productivity has been virtually flat for the property/casualty industry.
This result implies that technological change has been more important in life
insurance production compared to the provision of property/casualty in-
surance.
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Chapter 5

Insurance Companies As Financial Intermediaries

LIFE INSURANCE COMPANIES

Life insurance companies obtain funds through the sale, usually on an instal-
ment basis, of contingent claims to annuitants and policyholders. The timing
and amount of payment on these claims is contingent on the events (death,
disability, number of years of survival of a pension beneficiary) which form
the conditions of the contract. The value of these claims is recorded as
reserve liabilities of the insurance companies and, in the Financial Flow Ac-
counts of the Canadian System of National Accounts, as assets of persons.

The gross inflows of funds from insurance premiums, annuity considera-
tions (payments made to purchase annuities) and investment income less
gross outflows of claims, annuity benefits and operating expenses equals the
net internally generated source of funds. These internally generated funds are
used to lend to other sectors of the economy via the acquisition of financial
assets. In this way, part of life insurance premiums constitute personal
savings and are channelled by life companies to help finance real capital for-
mation. Since debt is a negligible item on the balance sheet of the industry,
borrowing is not a significant source of funds to the industry, nor is debt
retirement a significant use of funds.

In 1985, about 35 percent of gross inflows of funds were from annuity
considerations, about 25 percent from life insurance premiums and 40 per-
cent from investment income. In turn, about 12.5 percent of this gross inflow
was used to pay operating expenses and taxes, 44 percent was paid out in cur-
rent claims and benefits, 0.2 percent to shareholders and the remaining 43.3
percent was used to acquire assets. The fraction of each dollar received on a
given type of policy which is retained for the acquisition of assets depends
on the operating expenses associated with the particular product (individual
term contracts are more expensive to service than group life contracts) and
on the average deferral period before claims or benefits are paid.
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Factors Affecting the Flow of Funds

A larger fraction of a dollar of whole life insurance premiums (compared to
term premiums) is retained for the acquisition of assets because whole life,
especially in the policy’s early years, contains a significant savings com-
ponent. Similarly, a dollar of deferred annuity premiums goes almost entire-
ly to acquire assets which may be held for many years before liquidation, but
a single premium annuity pays benefits immediately, leaving a somewhat
smaller fraction to be invested for payment of future benefits. In this way, the
product mix of the industry influences its growth as a financial intermediary.
No aggregate data exist to show precisely the net internally generated flow
of funds by product line, but we do know that both whole life and annuities
generate more than term or group life per dollar of premiums. Hence, a num-
ber of general trends can usefully be analysed as factors contributing to the
growth rate of the industry as a financial institution.

Individual insurance premiums (whole life and term) constitute a decreas-
ing fraction of total premium and annuity income of the industry, falling from
nearly 70 percent in 1961 to less than 30 percent in 1985. Furthermore, in-
dividual term insurance has risenrelative to individual wholelife at the same
time as group (term) insurance has risen relative to individual insurance.

Since we have incomplete data on premium income of individual term in-
surance—term insurance is often sold in combination with whole life but
published data refer to pure term contracts only—the relative growth of the
three components of life insurance is measured as face amounts (gross sales).
Individual whole life insurance in 1961 constituted over 40 percent of the
total of individual whole life plus individual term plus group life, whereas by
1985 this proportion had fallen to less than 33 percent. In the most recent five
years or so, the trend toward a decreasing share of sales for individual whole
life has been reversed as a result of the popularity of new products. In par-
ticular, these are “new money policies,” in which the premiums are revised
periodically to reflect current and expected interest rates, and “universal life”
policies, in which premiums (less expense charges) are credited to a policy
account from which periodic charges for life insurance coverage are
deducted and to which interest is credited. Usually, the policyholder can vary
the amount and timing of premium payments and change the amount of in-
surance. In effect, with a universal life policy, one has the flexibility of
“buying term and investing the rest,” with the investment remaining in the
company. The introduction of universal life policies created a virtual revolu-
tion in the U.S. in the late *70s and in the '80s. They have proven to be less
popular in Canada, but by 1985 they constituted 12 percent of the face value
of all individual life insurance purchases. Universal life policies were intro-
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duced in Canada in 1981 but were slow to become popular partly because of
the uncertainty of their tax treatment.

The evidence to this point establishes the long-term trend away from the
traditional main product of life insurance companies, namely whole life, and
toward term insurance, both group and individual. These trends were
moderated and perhaps reversed in the *80s. The long-term trend had been
unfavourable to the growth of life company assets.

Annuities

Relative to all types of life insurance, annuities have grown very rapidly,
especially during the *70s. Individual annuity income grew from about S per-
cent of total insurance premiums and annuity considerations to-10 percent in
1971 to a peak of 35 percentin 1981 and levelled off to 30 percent in 1985.
Group annuity considerations (life company managed pension funds) fluc-
tuated only moderately throughout the *60s in a range of 16 to 21 percent of
total life premium plus annuity income, then climbed in the *70s and ’80s to
reach 30 percentin 1985.

The growth of individual annuities is a story worth recounting as it il-
lustrates the impact of tax rules on product growth. In 1957, registered retire-
ment savings plans (RRSPs) were introduced under federal government
legislation. They permitted individuals to defer taxes on part of their income,
namely on contributions to and investment earnings within an RRSP. The
contributions and the compounded investment income eamed on accumu-
lated contributions remain untaxed until the RRSP is collapsed, perhaps as
late as age 71. Therules governing RRSPs were made more flexible and the
maximum contributions were increased over the years, with major changes
in 1972 and 1975, while at the same time effective average marginal tax rates
rose, making RRSPs more attractive.

From 1957 to 1972 new regiswations grew slowly, and the life insurance
industry’s share increased from 24 percent in 1957 to over 50 percent by
1970. After this, new registrations grew explosively from 186,000 in 1971 to
over 2 million in 1985. However, the share of life companies fell to 15 per-
cent by 1985, as new competitors, chiefly the chartered banks, took over the
market. By 1985, chartered banks’ share had increased to rival that of the
traditional leader, namely trust and mortgage loan companies.

Both annuities and life insurance policies can be registered, but most life
companies’ RRSPs are individual annuities. In addition to RRSP annuities,
life companies benefitted during the 1970s from tax rules permitting non-
registered income averaging annuities. In the 1981 budget, income averaging
annuities were eliminated and increased taxes were imposed on non-
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registered contracts. These measures were a substantial blow to the growth
of individual annuities.

RRSPs were an obvious benefit to the growth of the life insurance in-
dustry, but their growth has also had less obvious effects. RRSPs are a sub-
stitute, however imperfect, for the savings component of life insurance
policies because acquisition of the latter is partly motivated by the desire to
provide for retirement years. If life companies had captured most of the
RRSP money, they would have suffered no loss owing to substitution from
life policies to RRSPs, but they did not get most of the RRSP business. On
the other hand, RRSPs managed by any financial institution (or, indeed, self-
directed RRSPs) must be collapsed by age 71 or converted to an annuity or a
RRIF (registered retirement investment fund). RRIFs have proven to be less
popular than annuities, and since only life companies can offer annuities,
they have benefited from RRSPs even when the RRSP is registered with a
bank, trust company or credit union.

We conclude the discussion of changes in product mix and its effect on
asset accumulation by noting that in 1985 life companies’ annuity reserves
were 76 percent of total reserves, with life insurance reserves making up the
remaining 24 percent. This is a reversal of the pattern of the 1960s. In 1970,
annuity reserves were only 35 percent of the total; life insurance reserves
were 65 percent of the total.

Asset Growth

On balance, the changes in product mix and the overall growthrate of the in-
dustry were unfavourable for asset growth relative to most other financial in-
stitutions and relative to total financial assets held by all sectors of the
economy.

Table 24 shows that life insurance companies over the 25-year period
1961-85 lost position relative to every major financial sector: banks, trust and
mortgage loan, credit unions, trusteed pension plans and even property and
casualty insurance companies. According to data in Neufeld (1972:254), this
decline in the relative size of life companies has been going on since at least
the 1940s. From 1981 to 1985 the downward trend appears to have been
reversed, in part because of the slowdown in chartered banks’ growth.

Table 25 shows the claims of the personal sector on life companies as a
proportion of total personal sector financial assets. These data confirm the
relative decline of life companies from 1961-81 followed by a trend reversal
for 1981-85 and continuing into 1986. These same trends are further con-
firmed in the first row of table 27 which shows the proportion of financial as-
sets by all sectors of the economy which are held by life companies.
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Table 24
Financial Assets of Major Financial Institutions
(billions of dollars and percentage of total)

61

1961 1966 1971 1976 1981 1985
Chartered Banks $14.1 $24.3 $449  $101.5 $2364  $293.9
44.2% 44.3% 482%  50.0% 52.0% 44.5%
Credit Unions and $1.4 $28 $54 $155 $333 §$ 457
Caisses Populaires 4.4% 5.1% 5.8% 7.6% 7.3% 6.9%
Trust and Mortgage $26 $ 64 $11.5 $ 287 $63.6 $120.0
Loan Companies 8.2% 11.7% 12.3% 14.1% 14.0% 18.2%
Trusteed Pension $ 4.0 $72 $124  $247 $596 $104.7
Plans 12.5% 13.1% 13.3% 12.2% 13.1% 15.9%
Life Insurance $ 85 $12.1 $15.7 $ 259 $495 $71.7
26.6% 22.1% 16.8% 12.8% 10.9% 11.8%
Property and $13 $ 20 $33 $ 67 $11.8 §$17.8
Casualty Insurance 4.1% 3.6% 3.5% 3.3% 2.6% 2.7%
Total of Above $31.9 $54.8 $93.2  $203.0 $454.2 $659.8
100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Source:  National Balance Sheet Accounts, Statistics Canada catalogue 13-214.
Notes: Trust company assets exclude estate, trust and agency funds. Life insurance includes

accident and sickness branches and includes segregated funds. The 1985 figure for

mortgage loan companies is an estimate.

Table 25
Personal Sector Claims on Life Insurance Companies in Relation to
Personal Sector Total Financial Assets

Ratio
1961 1966 1971 1976 1981 1985

1986

Life Insurance/
Total Financial
Assets 1422% 12.99% 11.96% 10.79% 9.94% 10.91%
Life Insurance/
Total Life Plus
Pension Assets
of Persons 62.77% 59.98% 55.47% 52.85% 46.45% 43.02%

Source:  Financial Flow Accounts, Statistics Canada catalogue 13-002.
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The second row in table 25 shows that financial assets held by life in-
surance companies continued to decline relative to trusteed pension plans
throughout 1961-86, with no reversal of trend in the 1980s.

Asset Structure

Financial institutions, as a rule, seek to minimize their exposure to the risk
inherent in fluctuating interest rates by matching the terms of their assets to
that of their liabilities. In this way the promised rate of return on, for ex-
ample, a ten-year liability can be more or less guaranteed by the acquisition
of a financial asset which at the time of purchase has a promised rate of return
over the same ten-year period. Fluctuations in marketinterestrates in the in-
terim will not affect the initial yield to maturity nor the maturity value of the
asset, although the interim market price responds in inverse relationship to
market interest rates and the terminal value of reinvested interest receipts is
also affected by interim fluctuations in interest rates. (In practice, the ap-
propriate measures are the durations of the assets and liabilities, not simply
the terms to maturity. A full technical discussion is not necessary to an un-
derstanding of the desirability of matching long-term liabilities with long-
term assets.)

Since life insurance and pension liabilities are long term in nature (policies
are priced on the basis of long-term projections of interest rates), one would
expect life companies to prefer long-term assets. Table 26 reveals just such a
pattern. Short-term assets comprising cash and deposits, Canada treasury
bills and short-term paper equal no more than 6.69 percent of total financial
assets. Long-term instruments in the form of bonds and mortgages and (in-
creasingly) stocks form the bulk of the industry’s portfolio. Not shown in
table 26, which reports only financial assets, is the increased investment in
real estate by the industry which rose from about $0.3 billion in 1961 to $4
billion in 1985; however, real estate assets are only about 5 percent of total
assets in Canada. Neave (1981:135) argues that taxation revisions of 1970
favoured direct investment by life companies in real estate chiefly because
capital cost allowances provided a tax shelter against now higher corporate
tax rates. :

The proportion of total financial assets held in the form of bonds fell from
a high of 49.74 percent in 1961 to a range of about 36 to 41 percent, within
which it has fluctuated for the last 20 years. The proportion of municipal
bonds declined over the period. The proportion of provincial bonds has
remained remarkably stable since 1976. The proportion of Canada bonds
rose substantially (at the expense of the share going to corporate bonds)
during the 1980s when the federal deficit rose substantially. '
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Table 26
Life Insurance Companies’ Asset Structure
(asset items as a percentage of total financial assets)

1961 1966 1971 1976 1981 1985 1986

Short-Term Assets 0.93 0.86 2.12 3.53 6.05 6.69 6.56
Loans to Policyholdefs 4.37 3.91 5.23 4.98 5.35 3.66 3.27
Mortgages 40.14 47.56 44.68 43.07 3725 30.62 31.83
Bonds
Federal 8.10 3.84 3.35 2.99 7.67 13.35 12.07
Provincial 10.37 9.57 8.63 7.63 6.80 - 7.85 7.56
Municipal 7.75 6.50 4.56 2.53 2.24 2.43 2.31
Corporate & Other 23.25 21.59 20.78 22.79 19.84 17.51 17.61
Total Bonds 49.47 41.50 3732 3594 36.55 41.14 39.56
Stocks 2.71 3.77 8.73 9.75 9.56 9.75 10.44
Other Assets 2.38 240" 1.92 2.73 5.23 8.13 8.35
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Source: Financial Flow Accounts, Statistics Canada.

Government regulations limit the kinds and proportions of assets that life
insurance companies can hold by restricting bond and stock investments to
instruments issued by companies satisfying stipulated conditions of financial
strength and also by restricting the value of a mortgage as a proportion of the
property value securing it. Regulatory restrictions on the proportions of total
assets that may be held in various forms are, potentially, more relevant to this
analysis. In 1965 the maximum permitted proportion of common stocks in a
company’s asset portfolio was raised to 25 percent from 15 percent. This
constraint may have been binding for some companies, but it clearly was not
for the industry as a whole, as shown in table 26.

The industry was not constrained by regulation as to the proportion of as-
sets held in bonds nor as to the proporsion held in mortgages. We must look
to factors other than changes in insurance industry regulatory constraints to
explain the changesin the industry asset portfolio shown in table 26. Diverse
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factors caused changes in the “loans to policyholders,” “mortgages™ and
“stocks” items in table 26.

Policyholder Loans

Loans to policyholders have responded to changes in interest rates. Until
recent years (when borrowing rates were tied to current market rates), most
whole life policies stipulated a maximum interest rate which could be
charged on loans by life companies to policyholders. Usually, the
policyholder could borrow an amount up to the cash value of the policy.
Since older policies contained a clause stipulating a low maximum interest
rate (6 percent on policies written prior to September 1968, for example), a
rise in market rates tended to make policy loans an attractive alternative to
bank or credit union loans. In fact, when market rates rose sufficiently high,
policyholders exploited arbitrage opportunities by borrowing and investment
in term deposits or other instruments offering yields higher than their bor-
rowing costs. Figure 2 shows this close relationship between market interest
rates and the flow (i.e., new borrowing net of repayments) of policy loans.

Mortgage Assets

The proportion of lifecompany assets held as mortgages was in decline from
1966 to 1985, as shown in table 26. Table 27 reveals that a major decline in
the importance of life companies in the total Canadian mortgage market rela-
tive to other financial institutions also began after 1966. The decline in im-
portance of life companies in the mortgage markets can be traced in large
part to the 1967 Bank Act revisions and to changes in the character of NHA
mortgages in 1969. Prior to the 1967 Bank Act revisions, chartered banks
were prevented from lending at rates in excess of 6 percent, which made
Central Mortgage and Housing Corporation (CMHC) insured mortgage
loans (the only kind banks were then permitted to hold) unprofitable when-
ever market rates exceeded this, as was often the case in the *60s. Banks left
the mortgage market to others until 1967, after which they became major par-
ticipants. In 1967 chartered banks held 3.6 percent of the value of mortgages
outstanding in Canada; this proportion rose to 11.1 percent in 1976 and 24.3
percent in 1985.

The second major change affecting the mortgage market was that after
1969, National Housing Act (NHA) residential mortgages were no longer re-
quired to have amortization periods equal to their terms (usually 25 years).
That is to say, prior to 1969, the period over which the loan was repaid and
the term over which the interest rate was specified were both usually 25
years. Such an instrument suited very well the life companies’ need for a
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Figure 2

Flow of Policy Loans and Market Interest Rates
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Table 27

Assets of Life Insurance Companies as a Percentage

of Total Held by All Sectors of the Economy

1968 l9l69 19:70 19‘71 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

1961 1966 1971 1976 1981 1985 1986
Total Financial Assets 4.74 4.22 3.44 3.01 2.71 3.12 3.72
Mortgages 29.60 2777 19.09 13.65 12.69 1297 13.38
Bonds
Federal 4.11 2.46 2.16 2.26 5.25 7.60 7.11
Provincial 10.77 8.77 5.85 3.95 3.44 4.00 3.97
Municipal 1558 11.87 17.14 4.30 5.30 7.23 7.63
Corporate & Other 2444 2177 1776 19.53 16.89 17.58 17.01
Total Bonds 5490 4486 3291 30.05 30.88 36.41 35.72
Stocks 1.02 1.16 2.80 3.13 2.76 3.05 3.21

Source:  Financial Flow Accounts, Statistics Canada.
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long-term asset to match to its long-term liabilities, but such mortgages
suited less well the needs of banks and near banks because their liabilities
were much shorter term. A credit union, for example, exposed itself to con-
siderable risk if it made a 25-year mortgage loan at a fixed 6.25 percent when
it might later find itself required to pay in excess of 12 percent interest to at-
tract deposits to finance the loan (as was the case in 1981 and 1982). After
1969, NHA regulations were changed, the terms of residential mortgages be-
came much more flexible, and banks, credit unions and trust companies
found residential mortgages more attractive while life companies found them
less so. Trust and mortgage loan companies in particular grew very rapidly
(see table 24) because their chief liability, a type of term deposit called
guaranteed investment certificates (GICs), is well suited to mortgage lend-
ing. GIC:s are issued for periods of up to five years, which fora long time was
the most popular mortgage term, thereby enabling trust and mortgage loan
companies to match maturities of assets and liabilities.

As the shorter term of residential mortgages made them less attractive to
life companies, they turned to non-residential mortgages with longer terms
(see Hatch 1972, chapter 12). Unfortunately, we have data back to 1976 only,
but these are sufficient to show the trend. At the end of 1976, 41.3 percent of
life insurance companies mortgage assets were non-residential, and this in-
creased to 56.2 percent by the end of 1986.

Stocks

The proportion of life companies financial assets held in the form of stocks
(common and preferred shares) rose from 2.38 percent in 1961 to 8.35 per-
centin 1986, as shown in table 26. This growth also shows up when life com-
panies share assets are considered as a proportion of the total value of stocks
held by all sectors of the economy, which figure grew from 1.02 percent in
1961 to 3.21 percent in 1986 (see table 27). The chief reason for this increase
lies in the rapid growth of life insurance policies and annuities (both in-
dividual and group pension plans) sold as variable contracts paying benefits
which are not fixed in advance but which vary with the market value of a
specified group of assets called segregated funds. These segregated funds
have been the fastest growing component of the business, increasing from $2
million in 1961, the first year of regulatory permission, to $12,410 million in
1985. About 40 percent of all segregated fund assets in 1985 were in shares,
while only about 5 percent of other life insurance assets were.

The growth of segregated funds may be related to the desire of
policyholders and annuitants to hold contingent claims which will offer some
protection against unforeseen inflation. More traditional policies suffered
severely from rising inflation. A policy issued with a face value of $10,000
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in 1961, with then current market interest rates factored into the calculation
of its premiums and into the calculation of its cash value, was inadequate in
terms of purchasing power in 1986, and it paid a dismal rate of return, ex post,
on its savings portion (cash value). No wonder the call of the industry’s
critics to “buy term and invest the rest” instead of buying whole life was ap-
pealing to many,

PROPERTY/CASUALTY INSURANCE COMPANIES

Like other financial intermediaries, such as banks which issue deposits and
invest in loans, property and casualty insurance companies issue contingent
claims against accidental property loss and liability judgments and invest in
bonds, stocks and short-term assets.

About 60 percent of the funds required to purchase the industry’s assets
are represented by liabilities to policyholders. There are small amounts of
bank loans and deposits, but almost all the remainder of the same side of the
balance sheet is equity. Liabilities to policyholders are recognized on the
industry’s balance sheet as resulting from the time lag between receipt of
cash premiums and the payment of claims. Premiums are paid in advance for
the most part, and claims are paid with a lag after being incurred by the in-
sured event.

Equity funds are provided largely from retained earnings (as well as from
new share issues and advances from parent corporations), and the amount of
equity in turn determines the ability of firms to take on more insurance busi-
ness. Hence, profits are a major source of the size and growth of assets.

The pre-tax profitability of the industry is highly variable, as shown in
figure 3. The industry prefers to focus public attention on underwriting gain,
which is the difference between premium income earned and net claims in-
curred for the period. If we examine data for the years 1968-85, the years for
which industry data are reported in Financial Institutions (Statistics Canada
catalogue 61-005), we see that underwriting gain was positive in only four
out of 18 years. Investment income as a proportion of total assets was quite
stable over the period, while underwriting gain as a fraction of total assets
varied widely over time. As a result of the cyclical behaviour of the latter,
profit (underwriting gain plus investment income) as a percentage of total as-
sets orreturn on assets (ROA) was also highly cyclical, as was return on equi-
ty (ROE) which averaged 9.94 percent over the 1968-85 period. The average
rate of investment income return on assets was 6.35 percent for the same
period.

Like the Bank of Canada, property/casualty insurance companies are in
the enviable position of not paying interest on their liabilities. Unlike the
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Figure 3
Profit Ratios for Property/Casualty Insurance
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Bank, they are in the position that competition tends to drive their rate of
return on equity to levels comparable with other industries. Competition for-
ces premium rates down to a level resulting in losses on underwriting ac-
counts. Underwriting return cannot be divorced from investment income.
The two sources of income must be considered together, just as in the case of
chartered banks where service charges must be considered together with in-
vestment income.

The asset side of the balance sheet of property and casualty insurance
companies is shown in table 28. Short-term assets form a larger fraction of
the portfolio than is the case for life companies, a fact which is consistent
with our earlier observation on the desirability of matching the terms of as-
sets and liabilities. Property/casualty companies’ liabilities are shorter term
than those of life companies. Bonds are favoured over mortgages because of
the need for liquidity. The increase in mortgage investments after 1966 is
also consistent with our earlier observations on the changing character of
residential mortgages, a change toward shorter terms. Improvements in
secondary market liquidity should improve the attractiveness of mortgages
as investments.

The property and casualty insurance industry is so small in relation to the
rest of the economy that it is not a major player in the market for any finan-
cial instrument, as is shown in table 29. Only in the bond market do we see
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Table 28

Property and Casualty Insurance Companies’ Asset Structure

(asset items as a percentage of total financial assets)

69

1961 1966 1971 1976 1981 1986
Cash and Deposits 7.09 5.69 6.17 8.32 7.22 5.19
Treasury Bills 0.23 0.80 0.24 0.25 2.20 3.97
Short-Term Paper 0.08 1.35 1.41 3.70 4.01 3.28
Subtotal: Cash, TBs, S-T Paper 7.40 7.84 7.83  12.28 1342 12.45
Mortgages 0.99 1.05 1.69 2.99 3.18 2.62
Bonds 6499 61.01 58.04 5487 5027 49.95
Stocks 7.70 12.18 15.23 13.23 1285 13.52
Foreign Investment 6.71 4.29 2.77 1.58 1.39 0.98
Other Assets 4.81 579, 6.62 2.79 5.46 8.04
Total Assets 100.00 100.00 100.00 100.00 100.00 100.00
Source: National Balance Sheet Accounts.
Table 29
Assets of Property and Casualty Insurance Companies
As a Percentage of Total Held by All Sectors of the Economy
1961 1966 1971 1976 1981 1986

Total Financial Assets 0.732 0.701 0.725 0.781 0.646 0.914

Treasury Bills 0.159 0.737 0.209 0.217 1.250 1.198

Short-Term Paper 0.167 2.090 1.324 2.671 2.109 1.353

Mortgages 0.113 0.102 0.152 0.246 0.258 0.271

Bonds 2.289 2.413 2.533 2.847 2.378 2.485

Stocks 0.450 0.622 1.031 1.103 0.883 1.023

Source:  National Balance Sheet Accounts.
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these companies holding as much as 2.8 percent of the value of bonds out-
standing.

SUMMARY AND CONCLUSIONS

The size of life insurance company financial assets relative to total financial
assets has been declining throughout the post World War II period. In par-
ticular, the industry’s holdings of total mortgage assets has declined
precipitously, in relative terms, since the 1960s when about 30 percent of all
mortgages in Canada were held by the indusiry to about 13 percent in recent
years. A change in NHA mortgages from 25- to 5-year term has been the
chief cause of this change in the mortgage market.

Total financial assets of property/casualty companies have constituted less
than 1 percent of the total financial assets of all sectors, with no strong srend
over the past 25 years.

Government tax policy has had a profound effect on the demand for life
insurance and on the product mix. Policies which have encouraged savings
through tax-sheltered RRSPs have increased demand for annuities both by
individuals who initially register their RRSPs with a life company and by
those who purchase a life annuity upon maturity of an RRSP originally
registered with another financial institution.

Tax rules permitting income averaging annuities during the 1970s caused
a booming demand, followed by a collapse in 1981 when tax rules were
changed.

Apart from shifts in product demand caused by tax changes, there has been
a pronounced trend away from whole life policies and toward term insurance
(individual and group). This hasresultedin lower amounts of funds under the
control of life companies and has been the single most important factor ex-
plaining the secular decline in the relative size of insurance company assets.

Directregulation of the Canadian insurance industry (both life and proper-
ty/casualty) has been aimed at protecting policyholders by ensuring solven-
cy. Regulation of asset portfolios has been designed with this in mind, but in
practice there is little evidence that portfolio regulation has been influential
on the companies’ decisions.

According to Hill (1986), insurance regulation in many countries has
aimed atredirecting financial investment and thereby the flow of real resour-
ces. Some countries, such as India, have sought to encourage local govern-
ment finance and also the housing sector. Most countries have sought to
promote domestic investment and curtail investment abroad. Canada belongs
with the majority and has required insurance companies to limit acquisition
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of foreign assets. Given the relatively small size of insurance company assets
and the ability of households (the ultimate wealth holders) to make offsetting
adjustments in their portfolios, it is doubtful that such regulation has much
effect.
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Chapter 6

Innovation and Information

INTRODUCTION

This chapter contains a selective survey of topics of intense current interest
to economists and policymakers. The first section discusses product (market-
ing) innovation and process (production) innovation. The second section
briefly surveys the relevant research on information asymmetries between
buyers and sellers and search costs in the insurance market. The third section
discusses an important recent case of innovation in market structure, namely
the growth of captive insurance companies. The fourth section reports an
economic viewpoint on the controversial subject of differentiation by age
and sex in the setting of insurance rates.

Technological change over time is at least as important as gains in alloca-
tive efficiency which result from changing the scale and scope of operations
within the technological limitations at a point in time (i.e., from exploitation
of scale and scope economies). Innovation in production technology has a
significant positive impact on the rate of technological change. However, in
many circumstances there may be a trade-off between improvements in
production efficiency through innovation and the loss of allocative efficien-
cy through spillovers which allow firms to freely benefit from the innova-
tions undertaken by rival firms (see Bernstein and Nadiri 1988).

Based on our output measure as reported in chapter 4, the life insurance
industry’s achievements in productivity improvement have been con-
siderable. Property/casualty has done less well, probably because of a slring
of relatively unprofitable years. The insurance industry’s productlvny im-
provements may still be less than what could be achieved.

PRODUCT INNOVATION

The industry is not considered to be particularly innovative in designing new
products nor in attracting new customers. The life insurance industry has ap-
peared to be reactive rather than innovative. Universal life, a product popular
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in the 1980s, was invented in the U.S. but only well after years of criticism
in both countries of the industry’s chief product, whole life. Chapter 5 has
traced the relative decline in the industry which resulted from the fading
popularity of whole life. Many would argue that the industry was slow to in-
troduce new and better products. The growth of the industry during the 1970s
was attributable in part to government policy on RRSPs, not to industry in-
novation. The industry has, for the most part, resisted the trend to term in-
surance and has resisted innovations in marketing. For example, the A.R.
Williams agency has been successful in selling life insurance through a net-
work of part-time agents in the U.S., but it has been resisted in its efforts to
penetrate the Canadian market. Such a system offers the possibility of dis-
tributional efficiencies and most economists would want the market, not
regulators, to decide whether it should survive.

When different life insurance premium rates for smokers and non-smokers
were introduced about ten years ago, the industry’s bias again became ap-
parent as some firms complained that the innovators would skim the cream
of the market by attracting low risk non-smokers and leaving the other com-
panies with a pool of high risk individuals—an “unfair” result given that the
older policies’ premium rates were based on risks for smokers and non-
smokers averaged together. In any event, most companies eventually intro-
duced non-smokers’ policies without harming the industry. This example
illustrates a more general issue. The industry has always opposed sales ef-
forts designed to convince the consumer to drop one policy and buy another
(industry opposition is enshrined in “anti-twisting” laws which forbid this).
This strikes most observers as anti-competitive and inimical to consumers’
interests.

One can understand the industry’s position in the light of its cost and com-
mission structure. Commissions and other costs are usually higher than
premiums in the first year of a policy. Agents have an incentive to sell a new
replacement policy—especially to the customer of another firm—but the
firms have an incentive to prevent policy lapses and switches. As a result of
this incentive structure, firms oppose the freer competition which is in the
consumer’s interest.

If we tum away from product innovation to consideration of process in-
novation, which refers to the application of new and improved techniques of
production, we find few studies explaining the causes of productivity change.
Notable exceptions are the contributions of Globerman (1984, 1986) who
studied factors determining the adoption of electronic data processing (EDP)
equipment in the insurance industry. In an empirical analysis of the relation-
ship between insurer size and EDP innovation, he found evidence “that large
insurers in the U.S. and Canada were, if anything, slower to computerize
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their head office activities than their smaller rivals. This observation is con-
sistent with [Globerman’s] finding that the productivity impacts of automa-
tion decrease as one includes the largest insurers in the sample. The findings
suggest caution in taking a benign attitude toward large mergers in the finan-
cial sector” (Globerman 1986:292). Some large mergers could have conse-
quences on innovation that outweigh any potential allocative efficiency
gains.

INFORMATION ASYMMETRIES

In recent years a number of economists have developed the hypothesis of in-
formation asymmetries in the marketplace. Sellers and buyers are postulated
to hold different information as regards, for example, the quality or charac-
teristics of the good to be sold or purchased. These asymmetries, it is argued,
persist because of differential costs in acquiring information and are impor-
tant because of differences in incentives for the two sides of the market.
While these concepts have excited the interest of many researchers, others
are doubtful of their empirical significance.

Two important types of information asymmetry are distinguished in in-
surance markets. Adverse selection results from information asymmetry in
favour of the buyer who has information about his true risk class (e.g., his
state of health or the care with which he drives) which is not available to the
seller. The buyer’s incentive is to represent himself as a low risk in order to
qualify for alow premium rate. Sellers are notableto costlessly ascertain the
truth. The phrase adverse selection refers to the case where a seller offers a
single premium rate to a heterogeneous group and those buyers who know
themselves to be risky find the offer more attractive. High risk individuals are
adversely selected as customers. Such information asymmetry favours con-
sumers against firms but in the extreme may prevent an insurance market
from existing (see Rothschild and Stiglitz 1976 for a seminal paper).

The reverse asymmetry favours firms against individuals who lack
knowledge of the price and quality characteristics of the product. Mathewson
(1983) develops a model characterized by variation in marginal search costs
for rational but not fully informed consumers. Price discrimination across
consumers by firms is possible as each individual contract sale is anegotiated
bilateral exchange between a consumer and life insurance agent who knows
how consumers respond to price changes through information revealed by
potential consumers. The asymmetric information which favours the agent
enables him to sell essentially similar products at different prices to different
consumers.
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Dahlby and West (1986) test a model of costly consumer search using
automobile insurance data for Alberta for the period 1974-81. They select
compulsory third-party liability insurance as a homogeneous product, rates
for which vary by age, sex, marital status and geographic location of the
driver. They argue that their empirical results support costly consumer search
as an explanation for price variability across sellers, a conclusion similar to
Mathewson’s.

CAPTIVE INSURANCE COMPANIES

Captive insurance companies sell insurance only to the customer or cus-
tomers who have established them and who own them. They often operate
offshore for tax reasons. The growth of captive insurance companies and off-
shore re-insurance has been an important phenomenon in both Canada and
the U.S. Since little has been written on the subject in Canada, we refer to a
U.S. study (Davey 1979) which focuses on taxation as the driving force for
growth of captives. As such, this affords an example of :the significance of
tax considerations in the growth of domestic versus foreign production.

The U.S. tax code prevents corporations from deducting contributions to
reserves for the purpose of self-insurance, so firms must buy insurance from
property/casualty companies or set up a captive insurance company to serve
them. By paying premiums to a captive company, the parent benefits by
retaining control over reserves and perhaps by reducing transactions costs.
He may also benefit by reducing moral hazard (the parent has no incentive to
engage in behaviour which would increase the risk of the insured event,
whereas he might if fully insured with an independent insurer), or he may
benefit by exiting from a pool of other insurees who are on average more
risky than himself (where information asymmetry prevents him from com-
municating a credible signal of this fact and receiving a more favourable
rate). A captive insurance company may serve one of a group of companies
or hospitals or government agencies and may be created to serve an unmet
need for insurance. The captive is often an offshore company, little more than
a shell, which acts as a re-insurer for the insurance business of a traditional
property/casualty company that “fronts” for the captive and handles
premium collections and claims adjustment in return for a share of the gross
premium paid by the parent corporation. Gross premiums less the front’s
costs are paid entirely as re-insurance premiums to the captive who holds
reserves from which the claims vetted by the front are paid.

The U.S. Internal Revenue Service soon ruled that in the case of a one-to-
one relationship between parent and captive, this was no more than a means
of bypassing regulations against deducting contributions to self-insurance
reserves. This ruling was followed by moves by captives to acquire third-

www.fraserinstitute.org



Innovation and Information 77

party re-insurance business. The point of recounting these events is to il-
lustrate the significance of tax legislation on the growth of the industry
where, in this case, legislation caused growth of offshore activity.

Canada’s experience with offshore (but not captive) re-insurance com-
panies has been tainted in some instances by allegations of fraud. Domestic
insurance companies could (for a while, until the regulators clamped down
on the use of unregistered re-insurance companies) re-insure heavily with
offshore companies and thereby do a large volume of business with very lit-
tle capitalization. Some of this insurance business might be very risky. Per-
haps some was sold below competitive rates. The re-insurance company
relied on the Canadian seller to properly screen buyers and assign them to
their correct risk class. Because much of the risk was passed on to the re-in-
surer, the incentive to screen accurately was attenuated. Unregistered in-
surers also lacked full incentive to monitor the quality of this business
because they could, in the event of serious trouble, renege by claiming faul-
ty screening by the Canadian company or declare bankruptcy and remain
outside the reach of Canadian authorities.

DIFFERENTIALS BY AGE AND SEX IN INSURANCE RATES

Life insurance and annuity rates have always discriminated on the basis of
life expectancy. Since it is infeasible to obtain necessary information to es-
timate the probability distribution of life expectancy on an individual basis,
differentiation is made on the basis of information which is inexpensive to
obtain: age, sex, smoking habits and a few readily obtained indicators of in-
dividual and ancestors’ health status. Similarly, automobile insurance rates
are partly based on age, sex, marital status and geographical region.

In recent years a movement has begun to remove premium differentials
based on categorical discrimination among age and sex groups. Differential
pension contributions or benefits based on sex have been challenged and, in
some cases, removed. Differential auto insurance rates based on driver age
have been challenged and, in some cases, removed (e.g., in B.C.).

Some would object to categorical discrimination on the grounds of equi-
ty. Women currently pay more for the same benefit or receive less in benefits
for the same contribution because they tend to live longer. If women are seen
as deserving a wealth transfer, then “uni-sex” rates make sense. But the equi-
ty argument is not consistent, since women would lose from “uni-sex” life in-
surance rates which are currently lower for women because of their greater
longevity. Crocker and Snow (1986) argue that whatever the equity grounds
for such anti-discrimination policies, they are obtained at some cost inef-
ficiency, although they are unable to quantify the efficiency loss. Moore
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(1987) argues that uni-sex pension plans significantly raise the costs to
employers of female labour and will result in reduced wages or increased uri-
employment among women. Since women, on average, live longer than men,
women’s pension benefits exceed men’s. If women’s contributions are
equalized with men’s, the employer must pay the difference. The employer
will then either avoid hiring women or seek to recover the higher pension
costs by paying lower wages to women,

SUMMARY AND CONCLUSIONS

The life insurance industry has been reactive rather than innovative in
designing and promoting new products. This conservative stance has con-
tributed to the decline of the industry relative to other financial institutions—
at least as measured by assets. However, as measured by contribution to GDP
in constant dollars, the industry has grown at above averagerates (see chap-
ter 2). The pace of product innovation appears to have increased since the lat-
ter part of the last decade, and the industry’s prospects for the future appear
to be strong on this score.

While direct evidence on particular process innovations is scarce, the
overall evidence of productivity growth (shown in chapter 4) reflects very
favourably on the life insurance industry but less favourably on the proper-
ty/liability insurance industry. Globerman’s studies of the introduction of
computers in the insurance industry found some evidence that larger firms
were less innovative than smaller firms.

The growth of captive insurance companies and offshore re-insurance has
been one of the most important innovations in the structure of the proper-
ty/casualty insurance industry in recent years in both Canada and the U.S. To
a large extent, this growth appears to have been driven by tax considerations,
atleastin the U.S.

The theories of information asymmetry (as between buyers and sellers)
and of the costly acquisition of information have been applied to the in-
surance industry. These theories are enlisted to explain price dispersion and
price discrimination in insurance markets. However, one could as well ex-
plain price dispersion in terms of as yet unmeasured variations across sellers
in product quality and product characteristics, and we must conclude that
there is not yet a generally agreed explanation of price dispersion.

Inrecent years there has been a movement to remove differentials in auto
insurance premiums based on age and sex and to remove differentials in pen-
sion (annuity) contributions based on sex, This movement has been based on
a search for equity but it is likely to have unintended effects in terms of both
equity and efficiency. For example, uni-sex pension plans may raise
employers’ costs of female labour, resulting in reduced wages or reduced

employment for women.
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Chapter 7

Industrial Development, Policy
Issues and Conclusions

INTRODUCTION

Government is concerned with the efficient functioning of the insurance in-
dustry. It is also concerned with the equitable treatment of producers and
consumers in the marketplace. The government employs a number of instru-
ments to control the insurance industry, the most significant policy levers
being regulation and competition and tax policies.

In order to formulate appropriate policies, government needs information
on growth, employment, productivity and prices in insurance services, as
well as information on the effects of regulation and taxation policy and the
inadvertent impacts of policies in areas other than insurance. In this chapter
each of these topics is discussed, pulling together the relevant evidence
developed in other chapters. We recognize that in many areas of concern to
policymakers there is insufficient evidence to support a consensus among
economists. However, policy decisions cannot be delayed in the face of con-
stant cries for more research. In this chapter, we suppress scholarly caution
and draw conclusions as best we can.

PRODUCTION AND DEMAND

Over the period 1961-85, the insurance industry (life and property/casualty
combined) has grown in real terms at the same rate as all industries com-
bined—4.4 percent per year compounded—which is considerably faster than
manufacturing at 4.1 percent per year but slower than total services at 4.7
percent. The two insurance industry components have grown at widely dis-
parate rates—2.8 percent annual growth for property/casualty but 5.8 percent
for life insurance.

The analysis of the effects of income growth on consumers in chapter 3
helps explain the growth of insurance services. Over the period 1952 to 1983,
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we estimated an income elasticity of demand for insurance services (life and
property/casualty combined) of about 1.5. For non-insurance services the es-
timated income elasticity is about 1.25; for non-durables and semi-durables
itis less than 1.0. These results imply a secular trend which is higher than the
growth rate of income, assuming relative prices are constant. Our analysis
also reveals a high price elasticity of demand for insurance services, which
implies a strong negative impact on demand and on industry sales revenue
from price increases. Property/casualty insurance prices grew faster than the
total consumer price index (CPI) during 1971 to 1985, but the price of life in-
surance services, by our measure, grew at a slower rate. This difference in
price performance helps to explain the difference in growth of demand.

The prices of goods other than insurance also influence insurance demand.
When the prices of other goods rise, demand for insurance rises. The effect
is particularly strong for durable goods. As their prices rise, more insurance
is demanded to cover their increased value.

In addition to income and price effects, consumer demand is significantly
influenced by other (demographic) characteristics of households. Demand
for property insurance rises with age of household head but falls for life in-
surance. The aging of Canada’s population has obvious implications for fu-
ture demand when combined with this result. The reverse pattern holds for
size of household: demand falls with size of household for property in-
surance but rises for life insurance. If the decline in average household size
in Canada continues, it has implications for future demand. We find that
female household heads spend more on property insurance and less on life
insurance than otherwise similarly situated male household heads. Tenant
households spend much less on property insurance than do homeowners.
Demand for both types of insurance is significantly higher in Quebec thanin
other provinces.

EMPLOYMENT AND PRODUCTIVITY

Insurance industry employment constituted about 1 percent of total employ-
ment in 1985 and has grown at about 1.3 percent per year over 1961-85,
slower than total employment. The positive effect on employment of the
rapid growth of life insurance output was partly offset by the rapid growth of
productivity in this industry component.

The quality of insurance jobs, as evidenced by average weekly earnings,
is higher than in allindustries combined and higher than in otherfinance, in-
suranceandreal estate industries. The common prejudice against service sec-
tor jobs as being inferior to manufacturing is contradicted in the case of
insurance.
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There has long been a concern about the apparent discrepancy between
productivity growth in the services sector and the manufacturing sector. The
shift in employment and production in favour of services appears to foretell
a slowdown in productivity performance in the economy and a consequent
slowdown in the rate of improvement in living standards. By and large, the
official statistics support the opinion that productivity improvement is slower
in services.

The story told by the official statistics is probably biased. The quality and
validity of the output measures for service industries are inferior to those for
manufacturing industries. For some service industries, output is proxied by
labour input, resulting in zero labour productivity growth by definition.
Some would argue that this is the result of the difficulty of defining and
measuring service output, but we would argue it is the result of decades of
relative neglect. Research and development of service output measures has
been underfunded as has basic survey work. In support of our view we offer
our results for the life insurance industry which show labour productivity
growth of 3.95 percent per year during 1961-85, which compares to 3.08 per-
cent in manufacturing for the same period.

Our analysis in chapter 4 also contains estimates of total factor produc-
tivity for life and property/casualty combined, revealing a respectable
growth of about 1 percent per year compounded over 1977 to 1984.

FOREIGN TRADE

The bulk of insurance exports are earned on insured exported merchandise
and vice versa for imports. Thus, trade in merchandise drives trade in ser-
vices. Both exports and imports are in the range of 5 to 7 percent of the total
value of insurance services produced in Canada, with exports equal to about
80 to 90 percent of imports. The re-insurance market is international in
scope, and companies in Canada (especially property/casualty companies)
purchase significant amounts of re-insurance services abroad.

Canadian life companies, in their global operations, earned about $5.6 bil-
lion or 40 percent of their premium income abroad in 1985, but this interna-
tional success is little reflected in the balance of payments figures because
these premiums are earned by foreign subsidiaries of Canadian companies
and as such are treated as transactions between non-resident corporations and
non-resident institutions, not as cross-border transactions. Only the net
revenues of Canadian insurance companies from operations abroad are
recorded in the balance of payments.

Canada, along with most foreign countries, requires that domestic assets
be held by all companies against domestic liabilities. This type of regulation
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_ isa form of protectionism which reduces international trade in insurance ser-

vices.

One benefit of international competition is to improve the efficiency of
domestic suppliers. This has been achieved as evidenced by the fact that
Canadian life insurance firms have been highly successful in their foreign
operations. In 1985, over 40 percent of Canadian federally registered
companies’ global business was outside Canada.

COMPETITION POLICY AND MERGERS

The degree of competition and the incentive to merge in the insurance in-
dustry is determined in part by the extent to which economies of scale
(specialization) and economies of scope (diversity) exist. A production
process is said to display economies of scale if cost increases by less than a
given proportional increase in all outputs produced. Diseconomies of scale
refer to the converse case.

The question of economies of scale is relevant to the issue of horizontal
merger policy. Mergers in the presence of economies of scale can reduce unit
costs of production and thereby increase efficiency within the industry. On
the other hand, mergers within an industry when scale economies do not exist

" may just lead to increased monopolization and the inefficiency which results

from price in excess of marginal cost. The evidence on economies of scale in
the life insurance industry as cited in chapter 4 is neutral, for the most part.
Economies of scale are not large for firms producing 5 percent, or even less,
of industry output and neither is there strong evidence of diseconomies of
scale for the largest firms. Mergers will neither significantly reduce competi-
tion nor improve the efficiency with which industry output is produced.

The data on industry concentration reported in table 30 provide little cause
for concemn. The percentage of the market controlled by the four largest
property/casualty firms has risen over the 1961-85 period but remains very
low at 9.2 percent in 1961 and 18.1 percent in 1985. On the other hand, the
control by the four largest life companies is much greater at over 40 percent;
but the trend is down.

A policy of easy entry for both Canadian and foreign companies has
helped to prevent undue concentration, and such policies should be con-
tinued.

The concept of economies of scope is an important extension to the older
concept of economies of scale. This new concept recognizes the multi-
product nature of most firms. In life insurance, economies of scope may
result from the cost savings associated with the sales efforts of an agent who
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Table 30
Four Firm Concentration Ratios

Property/Casualty Insurance
in-Canada business of federally registered companies, excluding Lloyds and all accident and
sickness business

(net premiums written)

1961 1971 1981 1985

4 largest (%) 9.2 11.9 15.6 18.1

Life Insurance
federally registered companies
(life insurance assets, excluding accident and sickness)

1961 1971 1981 1985

4 largest (%) 46.4 442 40.6 42.7

can provide a variety of term, whole life and annuity policies. Economies of
scope may result from joint production of property/liability and life in-
surance products, or from joint production of insurance, deposit, loan and
security sales services. The existence of economies of scope plays an impor-
tantrole in the determination of the efficiency consequences of conglomerate
mergers. These mergers arerelevant to entry deregulation of the four pillars:
insurance, banks, security dealers, and trust companies. Eliminating barriers
to entry would permit the sort of “one-stop financial shopping” pioneered by
Sears, American Express and others in the U.S. The existence of significant
economies of scope is the key to the efficiency gains of such production. Yet
evidence is scarce or non-existent. As stated in chapter 4, there is only one
study on economies of scope in the insurance industry that we know of, and
the results are for life insurance products only. It was found that economies
of scope are rather weak. No one has investigated for economies of scope
among life insurance and property/liability insurance products.

REGULATION

Federal regulation of the life insurance industry has historically been pruden-
tial, aimed at ensuring the financial health of the industry and safety for
policyholders by requiring that policy reserves meet certain standards and
that investments be conservative and low risk. A mortgage cannot be issued
for more than 75 percent of a property’s value. A limited fraction (now 25
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percent) of a life company’s portfolio can be invested in equity issues, and
these must meet certain standards in terms of their history of cash dividends.
A limited fraction (10 percent) of a portfolio can be in the form of real
property. Life companies are required to hold Canadian assets in proportion
to their Canadian business.

Federal regulations require property and casualty companies to maintain
assets (valued at market prices) in excess of liabilities by a margin of at least
15 percent.

Entry has been relatively free into both industries but each life company
has, until 1987, been limited in the maximum percentage it can hold of the
common stock of any one company (30 percent, with some exceptions such
as realty companies). Deregulation of financial markets, beginning in 1987,
removes most ownership barriers. The precise details of new legislation were
still the subject of debate at the time this study was written, which fact limits
our ability to comment on the effects of deregulation.

In addition to regulating the affairs of provincially licensed companies, the
provinces regulate the licensing of agents. The restriction of sales channels
for life insurance, in particular, is an important issue. Many would argue that
inefficient distribution is a prime policy concem. Deregulation offered the
opportunity to improve insurance retailing by, for example, permitting life
companies to sell through subsidiary trust companies, which they are al-
lowed to own as of 1987. This particular retailing possibility is now in doubt
as it has been actively opposed by life insurance agents who feel that the
public requires service from an expert and specialized sales staff.

Only firms licensed by the federal or provincial governments to sell life
insurance in Canada may do so. This restriction could have proven to be
highly protectionist but for the fact that Canadian regulations have always
permitted foreign firms to become licensed and to operate in Canada. This
contrasts with the heavy restrictions placed on foreign banks in Canada prior
to the 1980 Bank Act revisions.

TAXATION

In chapter 5 we analysed the impact of tax-sheltered individual savings
vehicles (RRSPs) on the growth of the life insurance industry. We also note
here that the industry shares in the growth of another tax-sheltered savings
vehicle, namely trusteed pension plans for groups of employees, with life
companies controlling a minority share of the assets.

Since 1969, life companies have been taxed on both their business profits
and their investment income. The industry is particularly sensitive to taxation
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of investment income as such taxes fall more heavily on whole life rather
than term insurance, thereby inhibiting the growth of their most profitable
product. Whole life has a savings component, unlike pure (term) insurance,
and the associated reserves and investment income are larger for whole life.

We have argued at several points in this study that the prepayment of
property and casualty insurance premiums and the lag in payment of claims
results in an interest free loan by policyholders to companies. Companies use
these loans to acquire interest earning assets, and they pay taxes on the result-
ing investment income. We have also argued that competition forces
premium rates to reflect the interest opportunity cost on these loans. Thus,
consumers pay lower premiums than they would if explicit cash interest were
paid on these loans. As things now stand, consumers barter the use of money
for reduced premiums and, as with other barter transactions, the Canadian
System of National Accounts should reflect this via imputed interest income
and an equalimputed increase in consumer expenditure on premiums. For in-
surance purchased by the business sector as intermediate inputs, the in-
creased imputed interest income exactly balances the increased imputed
premium expense and there is no net increase in GDP. For insurance pur-
chased by the personal sector, investment income and personal expenditure
rise equally and therefore so does GDP.

The point inrepeating this analysis here is that our argument would appear
to justify taxation of imputed interest income to individuals. Since imputed
interest is not currently taxed in the hands of individuals, the industry
benefits. Business sector (purchaser) imputed income is offset by business
sector imputed expense, so taxable profits would be unchanged. Similarly,
property/casualty companies’ imputed revenue and expense would be equal
with no change in their taxable income. The federal government in 1986/87
has, in fact, considered related questions of taxation of imputed interest on
deposits.

Some of the most significant effects of government policy on the industry
have been inadvertent results of changes in tax legislation and in government
programmes which were designed with other goals in mind. The effects on
the insurance industry were major but incidental to the original purpose. For
example, the major purpose of introducing individual tax-sheltered savings
plans (RRSPs) was to assist individuals in providing for their retirement
years. But as shown in chapter 5, RRSPs had a major impact on the growth
of the life insurance industry. Other examples—the enhancement of death,
disability, dependent survivor and retirement benefits under the Canada and
Quebec Pension Plans—have had an effect on the demand for privately sup-
plied substitutes for these products.
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Assetsindexed to inflation are not offered by the private sector in Canada,
but they have been available in the form of indexed pensions to federal
government employees. In the U.K., inflation indexed bonds have been
available to retired individuals (“‘granny bonds™). There is clearly a demand
in Canada for such instruments as seen by the demand for indexed pensions.
Intemational experience has shown that, with few exceptions, only govern-
ments offer such instruments. These bonds, if issued by the Canadian govern-
ment, could be bought by private sector financial intermediaries, including
life companies, as backing for RRSPs, resulting in increased demand for an-
nuities.

CONCLUSIONS

Two sets of factors are driving insurance industry output and employment
growth. First, a high responsiveness of consumer demand and industry
revenue to income growth and to price changes has favoured the life in-
surance industry. The price of life insurance services has risen by less than
the inflation rate, while the reverse holds true for property/casualty. The in-
fluences of low income elasticity and high price inflation hamper the growth
of the property/casualty industry. Secondly, industry growth, especially for
life insurance, is strongly buffeted up and down by tax policy (RRSPs have
had particular impact).

Industry productivity performance (especially for life insurance and less
so for property/casualty) has been healthy. The speed of product innovation
has been improving in the last decade and will receive fresh impetus from
deregulation.

Government regulation has focused on ensuring prudential management
of assets to guard against default to policyholders. The life insurance industry
in particular has an enviable record in this regard, but it is unlikely that
government regulation is the major cause of this success. The industry itself
is very conscious of the necessity for preserving a good reputation.

The competitive health of the industry is evidenced by low concentration
ratios, easy entry and lack of evidence of significant returns to scale. For the
most part, merger policy can be contented with benign neglect.

Tax policy has powerful effects on the industry and these effects are some-
times unforeseen, requiring care in the formulation of tax initiatives.

Deregulation will soon have significant and largely unforeseeable effects
on the industry, but one opportunity for efficiency improvement may already
be slipping away. Distribution channels for life insurance are likely to remain
monopolized by life companies instead of being made more competitive by
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allowing trust companies and banks to sell the product. It may be true, as the
insurance industry argues, that policyholders are best served by specialized
agents, but it would be better to let the market decide how specialized these
agents must be and not leave the decision to regulatory edict.

The analysis of the insurance industry, like all service industries, is in its
infancy. Numerous important issues have been highlighted in this study
which bear on effective policy formulation and for which there is little or no
empirical evidence. First, the issue of economies of product diversity or
scope has to be investigated for both life and property/casualty insurance.
Policies regarding the efficiency gains and losses of conglomerate mergers
and deregulating financial services can only be answered with a knowledge
of the extent of scope economies.

Secondly, changes in the regulatory and tax environments facing in-
surance companies will cause these firms to change the quantity and variety
of their products and to alter their pricing strategy. Policymakers need to
know how insurance firms will adjust. Coupled with this adjustment, there
will be changes in employment and productivity brought about by any new
policies.

The third issue pertains to the demand for insurance services. There is no
evidence, apart from the analysis in chapter 3, on the determinants of demand
for various types of insurance services, and on the characteristics of the con-
sumers who contribute to determining demand for these services. Both the
efficiency and equity implications of government regulatory and tax policies
can only be evaluated when consideration is given to the effacts on consumer
welfare.
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