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THE MEASUREMENT OF NON-LIFE INSURANCE OUTPUT
IN THE AUSTRALIAN NATIONAL ACCOUNTS

National Accounts Branch, Australian Bureau of Statistics

Introduction

1. SNA93 introduced two significant improvements in relation to the measurement of non-life
insurance output:  the inclusion of premium supplements in the valuation of output and the adoption
of accrual based measures of premiums earned and claims incurred in place of the former cash based
measures of premiums and claims.

2. In seeking to implement the new SNA93 approach to the measurement of non-life insurance output
and to recording the non-life insurance transfer flows in the secondary distribution of income
accounts, national accountants in Australia were confronted by volatility in the annual estimates of
non-life insurance output generated using the SNA93 approach.

3. This potentially awkward situation led to an internal debate regarding two issues.  First, would
replacing “claims incurred” by “expected claims” result in a more satisfactory measure of non-life
insurance output?  Second, should non-life insurance output be calculated by class of business,
rather than at the aggregate level.  This has an implication for sectoral estimates.

4. Paragraph 2 of SNA93 Annex IV (“The Treatment of insurance, social insurance and pensions”)
could be interpreted as conceptually supporting both of the proposals outlined in the previous
paragraph.  The SNA93 discussion in Annex IV, which refers to motor vehicle insurance, includes
the following extracts:

“For example, an insurance corporation determines the premiums charged for vehicle
insurance in a year by relating them to the amount of claims it expects to pay on vehicle
insurance in the same year.” (emphasis added)

“For an individual policy holder there is no relationship between the premiums paid and the
claims received, even in the long run, but the insurance corporation establishes such a
relationship for every class of non-life insurance on a yearly basis.” (emphasis added)

5. The purpose of this paper is to describe the treatment which has been adopted in the Australian
national accounts in relation to non-life insurance output, with particular focus on the two issues
mentioned above.

The measurement of output

6. SNA93 defines the output of insurance activity as:
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a) Total actual premiums or contributions earned;

b) Plus premium or contribution supplements;

c) Less claims or benefits due;

d) Less increases (plus decreases) in actuarial reserves and reserves for with-profits insurance.

7. For non-life insurance, the last component is only relevant in special circumstances where claims are
paid as an annuity rather than as a lump sum and it will not be discussed any further in this paper.

8. The main problem with the SNA93 definition of non-life insurance output is that volatility in claims
due will be reflected in both the measure of output and the service charge attributed to the policy
holders as intermediate consumption or final consumption expenditure.  It seems counter intuitive
that the level of the service charge should fall during a period of high claim activity and rise during a
period of low claim activity.  While it is reasonable for the GOS of non-life insurance corporations
to decline in a period of high insurance claim activity, due to increased costs associated with the
high activity, it does not seem reasonable for their service charges to decline in such a period.  A
further significant problem arises if the application of the above formula results in a negative service
charge.  This is quite possible in periods of unusually high claims, especially if the calculation is
done at the class of insurance level.

9. The time period over which the calculation of the non-life insurance output is undertaken is also
important.  It is assumed that the calculations should be undertaken in respect of each financial year.
Quarterly estimates would then be derived using an allocation process by applying appropriate
indicators.  Obviously claims, and hence service charges, would be even more volatile on a quarterly
basis if the output was derived according to the above formula.

Modified concept of non-life insurance output

10. In its implementation of SNA93 Australia has modified the formula shown above by replacing
claims incurred with “expected claims”.  Our view is based on the notion that the nature of non-life
insurance services, and therefore their implicit prices, are determined by contract at the time that
premiums are paid and, provided both parties abide by the contract, neither the price nor the nature
of the service can be changed by subsequent events, including the extent of claims that become due.
Based on this view there can be no question of negative output or negative prices, as such outcomes
would imply irrational behaviour on the part of the transactors.  No rational consumer would
purchase a negative service and no rational producer would accept a negative price.  While a
business may choose to sell its services at a loss for marketing or tactical reasons those services must
still have a positive value with a positive price.

11. Estimates derived using the modified method will differ from those derived using the SNA93
measure to the extent that claims incurred and expected claims differ, and this will affect the
estimation of the output and hence GOS for non-life insurance corporations.  The impact on GDP
will depend on how the difference between claims incurred and expected claims is distributed
between final consumption expenditure and exports on the one hand and intermediate consumption
on the other hand.  If, for example, expected claims were lower than claims incurred for a particular
period, and all of the difference was attributable to final consumption of households, then, under the
modified method, GDP would be higher by this amount.  However, if all of the difference was
attributable to non-financial corporations then GDP would be unaffected, but the GOS of financial
corporations would be higher and the GOS of non-financial corporations would be correspondingly
lower.
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12. In the Australian secondary distribution of income account for non-life insurance corporations the
income item for net premiums is calculated using the service charge which was derived using
expected claims, with claims incurred recorded on the use of income side of the account.  Any
difference between claims incurred and expected claims, which is reflected in the calculation of
GOS for non-life insurance corporations, will therefore be offset by the difference between the two
non-life insurance transfers in the secondary distribution of income account.  Similar, entries, but on
opposite sides of the accounts, are recorded in the secondary distribution of income accounts for
institutional sectors other than the financial corporations sector.  As a result, the saving for each
institutional sector is unaffected  by the modified concept of non-life insurance output.

13. As it is not practicable to collect information about “expected claims” directly from non-life
insurance corporations, methods must be devised for estimating them.  Australia has used a centred
five year moving average of claims incurred, on the basis that insurance corporations are likely to
gradually modify their expectations in the light of actual claims experience.  From a purely
operational point of view it would be easier to use a lagged five year moving average as the expected
claims for any period would not need to be revised as a result of incorporating data for subsequent
periods.

14. The modified definition of the output of non-life insurance discussed above (and adopted by
Australia) does not guarantee that a negative service charge will not arise, but the use of a five year
moving average of claims incurred to estimate expected claims significantly reduces the likelihood
of such an outcome.

15. As noted above the net non-life insurance premiums receivable by non-life insurance corporations
will generally not be equal to non-life insurance claims incurred in any particular year, but the
equality of these aggregates will be maintained over the long run.

Estimation of non-life insurance service charges by sector

16. Having decided to use the modified concept for estimating non-life insurance service charges, the
next issue was to decide whether to undertake the calculations in aggregate or by class of business.
The advantage of undertaking this calculation at the aggregate level is that this virtually ensures that
no negative service charges will be produced.  Sectoral allocation of the non-life insurance service
charges would then be done in proportion to actual premiums payable by sector as recommended by
SNA93, Annex IV, paragraph 25.  Alternatively, sectoral estimates can be built up by calculating
service charges for each class of business, and then allocating these service charges across sectors in
proportion to each sector’s share of each class of business.  While the choice of techniques affects
the estimates of non-life insurance service charges by sector, it should be noted that the total non-life
insurance service charge is not affected by whether the calculation is done in aggregate or by class of
business.

17. Observation of data for insurance premiums and claims in Australia indicates that some classes of
non-life insurance are more profitable than others.  This outcome could result, at least in part, from
competition between non-life insurance corporations and from government regulation of certain
aspects of the non-life insurance industry.  In Australia’s case, profitability may also have been
influenced by the fact that the public sector has owned insurance corporations in most Australian
States, although over recent years most of these corporations have been sold to the private sector.
The implicit service charges and hence the profitability of some classes of non-life insurance
business could reasonably be expected to vary over time.  However, such variations may well be
masked if global estimates of insurance service charges are obtained by taking identical proportions
of premiums for each class of business.  It is also likely that the administrative costs associated with
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particular classes of business could vary considerably.  For example, classes of business where there
are a large number of relatively small claims (comprehensive motor vehicle insurance) may require
the insurance corporations to use a larger proportion of their premium income to cover
administrative costs.  Any such differences would be ignored if the allocation of the non-life
insurance service charges were done using only premiums payable by sector.

18. Australia has therefore chosen to do the initial calculations for non-life insurance service charges at
the class of business level as we believe that this provides a more realistic basis for allocating non-
life insurance service charges by institutional sector.  One problem with the approach that Australia
has adopted is that negative insurance service changes were obtained for many years for compulsory
third party motor vehicle insurance (personal injury).  However, this problem is not evident at the
institutional sector level because the service charges for various classes of non-life insurance
business are aggregated and not published separately.

19. The calculations described above are done annually.  Quarterly estimates are derived by
extrapolating and interpolating the annual estimates using a linear trend model.

Chain volume measures

20. As part of its implementation of SNA93, Australia has adopted annually-reweighted chain Laspeyres
volume measures.  The approach taken in estimating the annual growth in volume of non-life
insurance output is as follows:

a) volume estimates are derived for each business class for the private and public sectors
separately;

b) at this level, output volume growth is assumed to be the same as growth in the volume of
premiums plus premium supplements;

c) volume estimates of premiums plus premium supplements for each class of business are
derived by deflating the current price estimates with the most suitable price index available;

d) the volume indicators are combined together as annually-reweighted chain Laspeyres
measures.

21. As can be seen, Australia has decided to exclude average claims from the calculation of the volume
indicators of output.  Even with averaging, output estimates of volume (calculated using claims) are
still quite variable in a number of cases, and do not provide a plausible indicator of the growth in the
volume of output.  In some cases, negative values are obtained and besides being inimitable with a
volume measure of output, changes from negative to positive values from one period to another (or
vice versa) mitigate against chaining.

22. The approach adopted implicitly assumes that the volumes of premiums plus  premium supplements
and expected claims have the same growth rates.  Analysis of long run Australian data implies that
this is not an unreasonable assumption.

23. Premium supplements in Australia are subject to the vagaries of Australian and international
markets:  stock markets, property markets, etc.  In a competitive market, such as Australia’s, the
rises and falls of premium supplements can be expected to be offset to some extent by compensating
falls and rises in premiums.  Thus, the aggregate of premiums and premium supplements is used as
the indicator of the volume of output, rather than just premiums.
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24. The best available price index for each class of business is used to derive the volume measures of
premiums and premium supplements.  In some cases, such as motor vehicle insurance, the relevant
CPI insurance price index is used.  In some other cases, price indexes relating to the commodities
insured are used.  In the case of employers’ liability insurance, a wage cost index is used.  In those
cases where no particular index appears to be appropriate, the all groups CPI is used.

25. Quarterly chain volume estimates of non-life insurance output are derived by using a mathematical
procedure to interpolate and extrapolate the annual estimates.

Conclusion

26. The estimation of non-life insurance output using the SNA93 convention can result in negative
output and erratic time series.  This is an unsatisfactory situation and should be avoided if possible.
The approach adopted by Australia has been to use the SNA93 description of how insurance
companies actually determine their premiums to justify a modified version of the formula for non-
life insurance service charges.  The alternative formula uses “expected claims” rather than actual
claims incurred.  The current price estimates of non-life insurance output are derived using annual
data by class of business.


