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Abstract

It is widely recognised that as the population ages there will be potentially significant
implications for a wide range of economic variables, including in particular the fiscal costs
of social expenditures. Long term fiscal planning requires estimates of the possible future
path of public spending. This paper presents projections for 14 categories of social
spending. These projections are based on detailed demographic estimates covering
fertility, migration and mortality disaggregated by single year of age and gender.
Distributional parameters are incorporated for all of the major variables, and are used to
build up probabilistic projections for social expenditure as a share of GDP using
simulation. Attention is focussed on health expenditures which are disaggregated into
seven broad classes. In addition we explore the impacts of alternative hypothesis about
future health costs. While it can be predicted with some confidence that overall social
expenditures will rise, the results suggest that long term planning would be enriched by
recognising the distributions about point estimates of projected social costs.

JEL CLASSIFICATION E61: Fiscal policy
H50: Government Expenditures
J11: Demographic Trends and Forecasts

KEYWORDS Population, projections, stochastic simulation, social expenditure,
fiscal costs, New Zealand
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Population Ageing and Social
Expenditure in New Zealand:
Stochastic Projections

1 Introduction

The fiscal costs of meeting public social expendi:tures are widely expected to rise in most
industrialised countries as their populations age. Policies are already being implemented
to deal with the increased share of the Gross Domestic Product (GDP) expected to be
devoted to meeting social expenditures. Some countries have reduced eligibility for
publicly provided services and transfers, while others have reduced the level of benefits.
In the case of the universal superannuation scheme in New Zealand, the government,
based on expected increases in the fiscal cost, has introduced a prefunding mechanism.
In this way, today’s taxpayers contribute to a common fund which can subsequently be
drawn upon to reduce the tax burden on future generations. Expectations about future
fiscal costs are reflected in policy initiatives taken today. This paper presents projections
for social expenditures in New Zealand over the next 50 years, as a contribution to the
stock of information on which such policies can be based. It is precisely on the basis of
projections of future social expenditures that policy decisions are being taken by
governments today.?

Projecting social expenditures requires a range of assumptions about future paths of
fertility, mortality, migration, labour force participation, unemployment and productivity
growth, together with assumptions about the social policies governing future expenditures.
There is substantial uncertainty surrounding projections of these underlying variables.
Demographic projections typically recognise this uncertainty by conducting a sensitivity
analysis using, for example, high medium and low values for some of the key variables. ’
In contrast, this paper examines the statistical properties of social expenditure projections.
By specifying distributions of the relevant variables, simulation methods are used to
translate the inherent variability of the component variables into variability of the projected
social expenditures. Scenario based approaches, while providing a general sense of the
possible range of outcomes, do not offer these distributional insights. A principal
contribution of this paper is to provide such distributions through stochastic simulation.

! For an overview of the economic issues associated with population ageing see (Stephenson and Scobie 2002) and (Creedy 2000).
2The question of whether, in the face of uncertainty, it is optimal to act now or wait to see what eventually happens was examined by
(Auerbach and Hassett 2000) . The roles of risk aversion, constraints on the ability of governments to change policy and the strength of
a precautionary motive were examined in an overlapping generations model.

® The population projections from (Statistics New Zealand 2000) for 100 years are based on 8 scenarios reflecting different levels of
fertility, mortality and net migration. No probabilities can be attached to each of these projections. In addition, they implicitly assume
perfect correlation between the various rates.
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A US Congressional Budget Office study of the finaTciaI balances of the Social Security
trust Fund described stochastic simulation as follows:

The ideal approach would be to assign a probability to every possible combination of
paths for input assumptions, solve for the system’s finances under each set of paths,
and then use the probabilities associated with each set of inputs to assign
probabilities to every set of outcomes. Although it is impossible technically to assign
probabilities to every set of outcomes, it is feasible to create an arbitrarily large
sample of input combinations, solving each time for system finances, and then
evaluate how finances vary within that sample and draw conclusions about the
probability distribution of the outcomes...that technique (is) called stochastic
simulation.

(Congressional Budget Office 2001):53).

Other studies for New Zealand which project the fiscal costs of population ageing include
Bagrie who used a simplified model with labour productivity growing at 1.9%, and per
capita social expenditure for all ages growing at an equivalent rate (Bagrie 1997). His
study focused on the implications for revenue and expenditure and the sustainability of the
fiscal settings. Polackova used a similar approach to examine the public sector balance
(Polackova 1997), while Cook and Savage included an exploration of the net debt position
(Cook and Savage 1995). ° While the overall results for social spending are in line with the
findings of the present study, uncertainty was handled through the conventional approach
of alternative scenarios.’

Section 2 provides an overview of the key relationships together with a formal statement
of the model. In Section 3, details of the data are set out, while Section 4 presents the
benchmark results. The effect of varying some key assumptions is explored in Section 5.
Conclusions are in Section 6.

* See also (Daponte, Kadane and Wolfson 1997, Lee and Tuljapurkar 2000), (de Beer 1992), (Alho 1997), (Lee and Edwards 2001),
(Creedy and Alvarado 1998) and (Alvarado and Creedy 1998).

® Davis and Fabling focused on the welfare gains from tax smoothing to meet the fiscal costs of population ageing using a simulation
approach to provide confidence bands on the balanced budget and tax smoothing rates of taxation (Davis and Fabling 2002).

®In this paper we do not pursue the implications of higher social expenditures due to ageing on the management of the public sector
balance or the Crown’s balance. Nor do we address the issue of the social costs of any higher taxation, either on present or future
generations, to meet these expenditures. For an examination of the latter question for Australia see (Guest and McDonald 2000)
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2 The projection model

2.1 An overview

The sequence of calculations is set out in Figure 1. The first stage in projecting social
expenditures is the production of demographic projections for the size of the population,
together with its distribution by age and gender. To achi7eve this requires forecasts of the
underlying trends in fertility, mortality and net migration. Estimates of the rates of labour
force participation are then combined with age and gender specific unemployment rates to
generate the size of the workforce. When this is multiplied by the average productivity per
worker an estimate is obtained of GDP.

Combining the social expenditures per capita with the projected population by age and
gender leads to the estimate of total social expenditure built up from the expenditure on
each category for each of the age and gender groups. The resulting social expenditures
are finally expressed as a share of projected GDP. In moving through the sequence of
calculations, a random draw from the distribution of each variable is made, and the
resulting set of input values is used to compute the ratio of social expenditure to GDP for
a given forecast year. This process is repeated 5000 times for each year, to produce a
distribution of the social expenditure ratio for each year from 2001 to 2051. The process
therefore also generates distributions of the population by age and gender, as well as for
each of 14 categories of social expenditure.

The uncertainty about each variable is reflected in the standard deviation of its
distribution. The values used below are based on an analysis of past trends and the
variability in fertility, mortality, migration, male/female birth ratios, labour force participation
rates, unemployment rates and major categories of social expenditure. The resulting
estimated standard deviations are used, and it is assumed that these remain the same in
the future.’

The projections are entirely mechanical in that they do not rely on economic models of
fertility, mortality, migration, labour force participation and so on. Instead, various
exogenous age and gender specific rates are used and no allowance is made for possible
feedback efgects, which may for example be generated by general equilibrium changes in
wage rates.

2.2 Population projections

Population projections are obtained using the standard social accounting, or cohort
component, framework. There are N =100 (single year) age groups, and no one is
assumed to survive beyond the age of N . The square matrix of flows, fij, from columns
to rows, has N —1 non-zero elements which are placed on the diagonal immediately

below the leading diagonal. The coefficients, a,, denote the proportion of people in the

J th age who survive in the country to the age i, where p; is the number of people aged j
and

" However, we ignore marriage and divorce, and make no distinctions for ethnicity.

8 It would be possible to use the same general model with a priori assumptions about the distributions, based on a combination of past
information and a range of considerations concerning views of the future; see Creedy and Alvarado (1998).

% Itis hoped to model some of these interdependencies in future work.

19 For further exploration of this model, see Creedy (1995).
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(1)

==

where only the a,,,; for i =1,..., N —lare non-zero. This framework applies to males and
females separately, distinguished by subscripts mand f. Hence the matrices of
coefficients for males and females are A4, and A respectively. Let p,, and p,,
represent the vectors of male and female populations at time t, where the i-th element is
the corresponding number of the aged i. The N-element vectors of births and immigrants
are represented by b and m respectively, with appropriate subscripts; only the first
element of b is non-zero, of course. The number of people existing in one year consists

of those surviving from the previous year, plus births, plus immigrants. Hence the forward
equations corresponding to this framework are:

pm,t+l = Ampm,t + bm.l + mm,t (2)
Pron =A Dy, Fb, +my, ©)

Given population age distributions in a base year, and information about the relevant
flows, equations (2) and (3) can be used to make projections. In general the matrices
4, and 4., along with the births and inward migration flows, vary over time. Changes in

the 4 matrices can arise from changes in either mortality or outward migration.

Suppose that ¢, represents the proportion of females of age i who give birth per year.
Many elements, for young and old ages, of the vector, ¢, are of course zero, and in
general the c¢;s vary over time. Suppose that a proportion, 8, of all births are male, and

define the N -element vector 7 as the column vector having unity as the first element and
zeros elsewhere. Then births in any year can be represented by:

b, = 5Tc'pf 4)

b, = (1- J)Tc'pf (5)

where ¢’ is the transpose of the vector c, that is, the column vector written as a row. The
b vectors contain only one non-zero element. Equations (2) to (5) can thus be used to
make population projections, for assumed migration levels.
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Figure 1 - An overview of the key relationships in the model
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2.3 Social expenditure and GDP

The per capita social expenditures are placed in a matrix with N rows and k& columns,
where there are k items of social expenditure. If this expenditure matrix is denoted §,
then the 7, jth element s, measures the per capita cost of the j;th type of social

expenditure in the ith age group. Suppose that the jth type of social expenditure per
capita is expected to grow in real terms at the annual rate (/; in each age group. Then

define g, as the k-element column vector whose jth element is equal to (1+t//j)'_1.

Aggregate social expenditure at time ¢,C,, is thus equal to:

C, =gSp, (6)

where, as above, the prime indicates transposition. In the projections reported below,
expenditure per person ir111 each category and age differs for males and females, so that
(6) is suitably expanded.

Projections of Gross Domestic Product depend on assumptions about five factors,
including: initial productivity (defined as GDP per employed person); productivity growth;
employment rates; participation rates; and the population of working age.

Total employment is the product of the population, participation rates and the employment
rate. Employment is calculated by multiplying the labour utilisation rate by the labour
force. If U, is the total unemployment rate in period ¢, the utilisation rate is 1 -U,. The

t
aggregate unemployment rate is calculated by dividing the total number of unemployed
persons in period ¢, V,, by the total labour force in that period, L,. The value of V, is in

t
turn calculated by multiplying the age distribution of unemployment rates by the age
distribution of the labour force, where these differ according to both age and sex.

Let the vectors U, and U, be the N -element age distributions of male and female

unemployment rates. If the symbol “represents diagonalisation, whereby the vector is
written as the leading diagonal of a square matrix with other elements equal to zero, the
total number of people unemployed in period ¢ is:

I/t = U;n,th,tpm,t + U}',th,tpf,t (7)

The labour force in period ¢, L, , is given by:

Lt = Llln,tpm,t + L}pr,f (8)

" Care needs to be taken with the treatment of unemployment costs per capita, because unemployment levels are endogenous
(depending on unemployment rates, participation rates and the age structure). The unemployment costs per unemployed person in
each age and gender group therefore need to be converted into per capita terms in each year.
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Suppose productivity grows at the constant rate, 8. Then GDP in period ¢ is calculated as
the product of the utilisation rate, 1 -U, =1-V,/L,, the labour force, L,, and productivity,

so that:

GDP, = {ﬂ}@ +6)"(1-u, ), (10)

(1 - U)Ll

If the population age distribution, along with the gender and age specific participation and
unemployment rates, are constant, the social expenditure to GDP ratio remains constant if

all items of expenditure grow at the same rate as productivity; that is if 6= ¢ for
J =1...,k. From (10), the rate of growth of real GDP (g,) is given by:

(I+g,)=01+6)1+g,) (11)

where g,, is the rate of growth in the number of workers.

Many assumptions are required to make projections, and many potential
interdependencies may exist, though they are not easy to model. For example,
productivity may itself depend on social expenditures and the age distribution of workers.
Furthermore, participation rates and population growth are likely to be interdependent.
The changing age distribution is only one component of the ratio of aggregate social
expenditure to GDP, and its influence may, for example, be substantially affected by other
components. However, as mentioned above, such interdependencies are not modelled
here.

2.4 A Stochastic specification

The above description of the projection model is deterministic in the sense that each
component is assumed to be known with certainty. The future mortality, fertility and
migration rates, along with the various unemployment and participation rates and growth
rates of productivity and social expenditure costs, cannot be known with certainty. One
way to allow for this uncertainty is to specify, for each appropriate variable, a distribution.
Each observation is regarded as being drawn from the corresponding distribution. A large
number of projections can be made, where each projection uses random drawings from
each of the distributions. 'I1'2his exercise produces a ‘sampling distribution’ of the ratio of
social expenditure to GDP.

It is therefore necessary to specify the form of the various distributions. Consider a
relevant variable, denoted by x. This could be, for example, an unemployment rate, a
fertility rate for women of a given age, or an item of social expenditure. In some cases,
indicated below, it is assumed to be normally distributed with mean and variance p and 62
respectively; that is, x ~ N(y,0%). If r represents a random drawing from the standard
normal distribution N(0,1), a simulated value of x, x,, can be obtained using:

X, = p+ro (12)

12 This type of numerical simulation needs to be carried out in view of the complexity of the relevant transformation required to obtain
the social expenditure ratio, which rules out the derivation of the precise functional form of its distribution.

WP 02/28 | POPULATION AGEING AND SOCIAL EXPENDITURE IN NEW 7
ZEALAND



since (x—,u)/a is N(O,l). In cases where the variable is assumed to be lognormally

distributed as /\(,u,az), where now 4 and o’ refer to means and variances of
logarithms, a corresponding draw can be obtained using:

x, =exp(u +ro) (13)

The use of lognormal distributions ensures that the random draws are always positive.13

'3 The assumption of lognormality was also made, for example, by (Alho 1997) and Creedy and Alvarado (1998).
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3 Input data and projections

This section describes the key input variables, sources and the derivation of their
projected values. In the case of fertility, mortality and labour force participation rates their
growth rates and standard deviations were estimated from the following regressmn

logy, =a+ f+u, (14)

This implies that the constant growth rate is given by ,[;’where
B=0dlogy, /0t =(dy/0t).(1/y).As Var(logy,) = 0°., the standard deviations are
derived from the estimated standard error of the regression, J,. The log-linear

specification was found to provide a good fit to the historical data. The growth rates for
male and female mortality rates and fertility rates are given in Appendi5x Table 1, and the
respective standard deviations are documented in Appendix Table 2.

3.1 Fertility rates

Fertility rates by single age year of mother from 1980 to 2001 were used to estimate the
trend annual rates of change using a regression of the logarithmic rates against time, as
described above.”’ The decision to truncate the data for the regressions and start at 1980
was based on the finding that there1is a marked turning point in the fertility rates around
1980, especially for older mothers. The trends prior to 1980 were quite distinct and
reflected the substantial decline in fertility following the 1960s.” These rates were used to
form the prOJectlons for the next ten years, after which fertility rates were assumed to
remain constant.”” A selection of the actual and projected values is presented in Appendix
Figure 1.

3.2 Mortality rates

Mortality rates are available by single year age groups (from 0 to 99) for three-year
averages centered on the years 1971, 1976, 1981, 1986, 1991, and 1996.  For 1999,
values were only available for 5-yearly age brackets for 1999-2001. Single year values for
that year were interpolated by using the same proportions as in 1996. The values for ages
96 to 100 in 1999 were taken to be equal to those for 1996 to 2001. The resulting data set
of seven observations for each single year of age were used to estimate the trend annual
rates of change using the regression of the logarithm of mortality rates against time, as
discussed above. These rates were used to form the projections of the mean rates for
each age. The standard deviations were taken from the standard errors of each

' This form, is a simplified form of the more general Box-Jenkins type of time series specification used by(Lee and Tuljapurkar 2000).
'® The data for the base year (2001) for population, immigration and emigration for males and females are shown in Appendix Table 1.
'® Data for fertility rates by single age year of mother for the years 1962 to 2001 were supplied by Statistics New Zealand.

"7 To estimate the ratio of male:female births we used data from 1970 to 2000 and computed the average based on VTBA.SB1TRZ
and VTBA.SB2TRZ from Statistics New Zealand. The estimated mean and standard deviation are 0.51298 and 0.0025 respectively.
18 Regressions were run with start dates of 1978, 1979, 1980 and 1981. There was little or no difference in the estimated equations
based on the different sample periods, and 1980 was chosen as the start date for the sample on which the results were based.

"% 1n view of the use of constant rates of change, the total fertility rate would begin to increase if changes were projected over a much
longer period. Statistics New Zealand also hold rates constant after ten years.

20 These rates, taken from the life tables were supplied by Statistics New Zealand. The life table for 1999-2001 is available at :
http://www.stats.govt.nz/domino/external/web/Prod_Serv.nsf/htmldocs/Births+and+Deaths
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regression. Hence, as with fertility, each rate is assumed to be lognormally distributed.
The precise values are given in Appendix Table 2.

Changes in mortality rates were prOJected for the next twenty years, after which these
rates were assumed to remain constant.” Given the relatively small numbers involved, it
was assumed for simplicity that 100 years is the upper limit of the age distribution. The
actual and projected values of mortality rates for selected ages are presented in Appendix
Figure 2.

3.3 Migration

For the last 100 years net migration (permanent and long-term) has averaged 5,000 per
year, although major swings have frequently occurred. This long-term average was
adopted as the benchmark rate for net migration with a corresponding gross level of
immigration of 50,000. We assume that future inward and outward migration flows have
the same age and gender distribution as the average for the years 1997 —2001  Data for
this period were used to estimate the standard deviations of the arrival and departure
rates for males and females by single year of age. The average for the age group 99+
were assigned to age 99, and migration flows for those aged 100 were arbitrarily assumed
to be zero.

3.4 Labour productivity growth

Bagrie (1997) reported a long-term average for labour productivity growth of 1.5% per
year based on the period 1955-56 to 1995-96. This is close to the value reported by
Diewert and Lawrence ((Diewert and Lawrence 1999), Table 4.2, p.66) of 1.66% for the
period 1978 to 1998. The Long Term Fiscal Model at the Treasury assumes 1.5 percent
Downing et al find similar rates for more recent time periods: 1.28% for 1993 to 1997 and
1.54% for 1999 to 2002.” The present study adopted a rate of 1.5% for the benchmark
average annual growth in labour productivity, assumed to remain constant over the
projection period. The standard deviation of 0.01707 was obtained using data from 1979-
2002. The initial value of labour productivity in the base year 2001 was given by GDP
($114,374m) per worker (1.804m) ie $63,400.

3.5 Labour force participation rates

Labour force and social expenditure data are available only for certain age groups, rather
than single years. Hence, having obtained the single year age distributions using the
demographic component of the projection model, these needed to be grouped for each of
the social expenditure projection years, for the purposes of calculating GDP and social
expenditure.

21 Statistic New Zealand also allow mortality rates to change over 20 years.

22 Migration data are from Statistics New Zealand for 1997 to 2001 for male and female permanent and long term arrivals (using
EMIA.S1VEOQO to 99) and departures (EMIA.S2VEEQOQ to 99).

23 See http://www.treasury.govt.nz/ltfm/.

24 These estimates are based on hours rather than full-ime equivalent labour units, and apply over the full business cycle; see
(Downing, McLellan, Szeto and Janssen 2002).
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Significant changes have occurred in participation rates over recent years. The rates have
typically fallen amongst the younger age groups, associated with increased tertiary
education rates. Male participation rates up to age 50 have fallen, while most female rates
have been rising. Data on age-spgcific rates for the years 1987 to 2002 were used to
estimate the trend rates of growth.  These in turn were used to generate projected rates
for the next 10 years, after which no further change was assumed. There are some
exceptions to this — specifically in the case of older males, where a rise in participation
following 1990 can be attributed to an increase in the age of eligibility for universal
superannuation; for this reason the trend was not extrapolated. Appendix Figure 3 shows
the actual and projected rates for a selection of age groups, while the means and
standard deviations for both the participation and unemployment rates are given in
Appendix Table 3.

3.6 Social expenditures

Social expenditures are divided into 14 categories. These are: Age Related;
Medical/Surgical; Mental Health; Pregnancy/Childbirth; Primary Diagnostics; Primary
General; Public Health; Education; NZ Superannuation; Domestic Purposes Benefit;
Sickness Benefit; Invalids’ Benefit; Other Benefits; Unemployment Benefits. Hence,
categories 1 through 7 refer to health and categories 10 through 13 are denominated
social security and welfare. Data from Treasury’s Long Term Fiscal model for Categories
1 to 7 of health expenditures were used to compute the shares of each category by age
and gender. These shares were applied to estimates of total health expenditures by age
group (Johnston and Teasdale 1999).

Data from the Household Economic Survey were used to find the distribution by age and
gender of other categories. Where there was no division by gender (in the cases of
education, invalids’ and other benefits) the rates for males and females were set equal.
Payments under Category 10 were assumeqeto be received by females, and no payments
under category 4 were assigned to males. Data from the HES were for 1997-98 and
indexed to 2001 prices using the Consumer Price Index. A complete set of the social
expenditure data by category, age and gender is given in Appendix Tables 4 (for males)
and 4 (for females).

The growth rate of total social expenditure in each category was applied to all age and
gender groups. This is because in most cases relevant information was available only at
an aggregate level. Growth rates and standard deviations were derived from per capita
expenditure series for health, education and superannuation from 1960 to 2000, and 1980
to 2000 in the case of unemployment benefits which are calculated on a per recipient
rather than per capita basis. These are reported in Table 1. In the case of NZ
Superannuation, it was assumed that there was a 100% take-up by all those over the age
of 65, and all received the rate applying to single persons. A series for Social Expenditure
for 1960 to 2000 was used to derive the grgwth rate and standard deviation applied to the
sub-category Social Security and Welfare.  The historical trends and annual changes of
the maijor categories of social expenditure are shown in Appendix Figure 4.

25 | abour force participation rate data are from Statistics New Zealand using HLFA.SAF1AA to AK and HLFA.SAF2AA to AK.
% Approximately 10% of Domestic Purposes Benefit recipients are in fact sole fathers.
" For the underlying data on social expenditure see (Dalziel and Lattimore 2001), p.140.
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Table 1 - Historical growth rates of social expenditure

Category Estimation Period Mean Std Deviation
Health 1960-2000 3.08 4.05
Education 1960-2000 3.41 7.23
NZ Superannuation 1960-2000 2.26 7.70
Unemployment 1980-2000 1.06 419
Soc. Sec. & Welfare 1960-2000 2.68 6.54

Sources: All data are from unpublished Treasury sources from the Long Term Data Series, except for social security and welfare from
(Dalziel and Lattimore 2001)
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4 Benchmark results

This section presents the benchmark projections. The essential features are that all social
expenditures are assumed to grow at 1.5% per year, the same rate as labour productivity.
The results therefore refer to a ‘pure ageing’ assumption. Migration is set at the long-term
average of 5,000 net migrants each year, and changes in fertility, mortality and labour
force participation are assumed to apply for 10, 20 and 10 years respectively, after which
no further change in these rates is projected. The demographic and social expenditure
projections are discussed in turn.

4.1 Demographic projections

Starting from the initial age and gender structure of the population in 2001, randomly
drawn values from the distributions of fertility, mortality and migration rates were used to
project the population by single year of age and gender for each year until 2051. The age
and gender structure is depicted in Appendix Figure 5. A summary is given in Table 2.
The growth rates of the total population and for those 65 and over are given in Table 3. It
can be seen that most of the anticipated change in the structure occurs by 2031. The
95% confidence limits on these estimates are relatively narrow. One explanation of the
narrowness of the range, in addition to the relatively low standard deviations for many of
the demographic variables, is that the projections assume independence between age
groups and time periods. If, for example, changes in mortality rates were positively
correlated across age groups, the confidence limits would be expected to be larger. As
shown in Appendix Figure 6 there are significant shifts in the population shares. People
aged 85 and over for example are projected to rise from 1.3% to 4.8% of the total
population by 2051.

Two types of dependency measure are defined. The demographic dependency ratio is the
total number of individuals aged from 0-14 and over 65, expressed as a ratio of those
aged 15-64. The economic dependency ratio is equal to the number of non-workers
divided by the number of workers. The number of workers is the product of the labour
force and the employment rate, while the labour force is the product of the total working
age population and the labour force participation rate.

Table 2 - Age structure and dependency ratios : 2002-2051

2002 2011 2031 2051
Age ‘000 % ‘000 % ‘000 % ‘000 %
0-14 876 226 838 201 880 18.6 877 183
15-64 2543 654 2,753 65.9 2,804 503 2919 602
65-84 414 107 498 11.9 892 18.9 874 16.8
85+ 52 1.3 86 2.1 156 3.3 272 4.8
Total 3,885 100.0 4,175 100.0 4,732 100.0 4,941 100.0
Dependency Ratios
Demographica 0.53 0.52 0.69 0.69
Economic? 1.14 1.10 1.33 1.34
Note: aThe Demographic Dependency Ratio is defined as the population aged 0-14 and 65 over expressed as a ratio of the

population aged 15-64
bThe Economic Dependency Ratio is the number of non-workers divided by the number of workers
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The number of workers in each age group between 15 and 64 is given by the product of
the population of a given age and gender, and their corresponding rates of labour force
participation and employment. Non-workers are the balance of the population. Both
measures, together with their 95% confidence bands, are depicted in Figure 2. After an
initial decline, the economic dependency ratio is projected to rise markedly from 2011 until
2031. In 2011 one worker is projected to support 1.1 non-workers; this ratio rises by over
20% to 1.33 by 2031. Already workers over age 40 comprise almost half of the workforce
and this is projected to rise by five percentage points by 2051. For those aged 50 and
over, their share of the workforce rises by over seven percentage points, as shown in
Table 4.

Table 3 - Annual average population growth rates: 1951-2051

Average annual Average annual

growth rate Population aged growth rate

Year Total population (percent) 65 and over (percent)
Historical

1951 1,937,852 177,459

1961 2,414,984 2.2 208,649 1.6

1971 2,362,631 1.7 244,167 1.6

1981 3,143,307 0.9 309,795 24

1991 3,373,929 0.7 379,767 2.1

2001 3,850,060 1.3 457,560 1.9
Projections

2011 4,175,060 0.8 583,960 25

2021 4,477,390 0.7 805,970 3.3

2031 4,731,950 0.6 1,048,540 2.7

2041 4,873,750 0.3 1,148,590 0.9

2051 4,941,120 0.1 1,145,610 0.0

Figure 2- Projected economic and demographic dependency ratios : 2001-2051
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Table 4 - Projected size and composition of the workforce : 2001-2051

2001 2011 2021 2031 2051
Male 983 1,024 1,055 1,056 1,104
Female 815 967 993 981 1,013
Total 1,798 1,991 2,048 2,037 2,117
Percentage Male 54.7 51.4 51.5 51.9 52.2
Percentage Female 453 48.6 48.5 48.1 47.8
Average Working age 36.7 38.5 38.8 38.6 38.9
Median Working Age 34.5 36.9 36.6 36.3 36.8
% Age 40+ 48.3 54.5 53.2 53.0 53.8
% Age 50+ 34.9 424 42.7 41.1 42.5

An alternative measure is the elderly dependency ratio, defined as those 65 and older as
a percentage of the population between 15 and 64. The present projections suggest thgt
this ratio rises from 18% in 2002 to 34% by 2031, which is similar to the OECD average.

4.2 Social expenditure

Future rises in social expenditures depend on three critical sets of factors. These are the
population ageing effect, labour market changes and policy settings. The benchmark
model can be viewed as providing estimates of the “pure” population ageing effect as it
assumes that existing policies remain in place unaltered, and that all categories of social
expenditure grow at an annual rate of 1.5%, equal to the underlying rate assumed for
productivity growth.

Figure 3 summarises the changing distribution of the ratio over time, and shows that the
steepest increase in the average is projected to occur between 2011 and 2031, flattening
thereafter. The critical issue concerns the uncertainty surrounding this point estimates.
Even after only ten years, these bands are 20.0% to 26.8%. While the central estimate for
2051 is 31% of GDP, the 95% confidence bands range from 21.1% to 44.7%. The
upward drift in the mean and the widening spread of the estimates are depicted in
Appendix Figure 7, which plots the histograms resulting from the simulations. These
show that the distributions become not only more spread, but also more skewed, in the
later periods. This explains why the 95% confidence intervals are not symmetric about the
average value.

The benchmark model projects that mean social expenditures rise from 22.7% in 2001 to
31.0% of GDP by 2051. Comparable results from other New Zealand studies are from
22.9% to 35.6% (Polackova 1997) and from 23% to 33% (Bagrie 1997) while a similar
study for Australia reports that in the base case, social expendit%re is projected to rise
from 20.7% to 28.0% of GDP by 2051(Guest and McDonald 2000).

2 3ee (Organisation for Economic Co-operation and Development 2000). The same source projects the New Zealand ratio to rise
from 18% in 2000 to 27% in 2030 based on the United Nations medium variant estimates.

2 Other studies giving similar orders of magnitude for Australia include Alvarado and Creedy (1998, p. 141) and Creedy (2000). A
study by the Congressional Budget Office in the United States(Congressional Budget Office 2001) reports similarly wide confidence
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Table 5 presents a summary of the projected growth in major groups of social expenditure
as a share of GDP, due solely to population ageing. These are graphed in Figure 4. The
costs of superannuation rise most markedly from 5% today to 10% by 2051.

Education costs fall slightly and there is a small increase in social security and welfare
costs. Under the benchmark growth rates of the per capita real costs of social
expenditure, the share of health costs in GDP rises by 50%, or by 3 percentage points.
When health expenditure is divided into the seven sub-categories, the first two (age
related and medical/surgical) account for almost all of this increase, as shown in Figure 5.
For further details, see Appendix Table 6.

Figure 3 - Projected social expenditure as a share of GDP : 2001-2051
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bands for the balance of the Social Security Trust Fund. Using a stochastic approach they find that by 2030 the expected funding gap
is —4.78%, with 90% confidence bands of —9.49 to —1.00%.
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Table 5 - Summary of projected social expenditures by major groupings for
benchmark growth rates: 2002-2051

Projected Shares

Categories | Share of Total Social Expenditure Share of GDP

2002 2021 2051 2002 2021 2051
Health 1-7 0.26 0.28 0.30 0.06 0.07 0.09
Education 8 0.20 0.15 0.13 0.04 0.04 0.04
NZ
Superannuation 9 0.21 0.28 0.32 0.05 0.07 0.10
Social Security
and Welfare 10-13 0.25 0.21 0.18 0.06 0.05 0.06
Unemployment 14 0.09 0.08 0.06 0.02 0.02 0.02
Total 1.00 1.00 1.00 0.23 0.26 0.31

Figure 4 - Projected mean total social expenditure and expenditure by major
categories
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Figure 5 - Projected increases in health costs
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3) Impact of Varying Assumptions

This section explores the impact on the projected levels of social expenditure of variations
to the assumptions used in the benchmark case. In each case, the benchmark model is
taken and one assumption or associated set of assumptions is varied. In this manner the
following sections show the impact, relative to the benchmark case, of changes in each of
these critical assumptions.

5.1 Higher Rate of Migration

The effect of higher net migration was examined by raising the annual net migration level
from 5,000 to 20,000. This latter figure corresponds to the upper level used by Statistics
New Zealand (2000). Higher rates of migration are variously seen as adding to the
burden of social expenditure on the one hand, or providing more workers and enhancing
the tax base on the other. The result depends on the age distribution of the migrants
relative to the resident population. In this study we assume that the higher migration levels
would simply reflect the mix by age and gender of migrants between 1997 and 2001. The
effect (see Table 6) is to lower the projected rise in social expenditure by 2051 rather
modestly from 31.0% to 29.5%. Migrants are only slightly younger on average than the
New Zealand population. Given the estlmates of the standard errors this change cannot
be regarded as statistically S|gn|f|cant

Table 6 - Effect on social expenditures as a share of GDP of varying demographic
and labour market assumptions

Benchmark High Migration Higher LFPR Higher Labour Productivity

2011 Mean 23.1 229 21.7 23.2
SD 2.1 2.0 1.9 24
5 %ile 20.0 19.8 18.7 19.5
95 %ile 26.8 26.5 25.1 215
2021 Mean 25.8 25.1 24.2 255
SD 3.6 3.5 34 4.2
5 %ile 20.6 20.1 19.3 19.3
95 %ile 32.2 31.3 30.1 32.9
2031 Mean 29.5 28.1 27.5 284
SD 5.3 49 49 5.8
5 %ile 22.1 21.2 20.7 20.1
95 %ile 39.0 36.8 36.4 38.8
2041 Mean 30.8 29.1 28.8 28.9
SD 6.6 6.2 6.2 7.2
5 %ile 218 20.7 20.4 19.2
95 %ile 429 40.3 40.2 417
2051  Mean 31.0 29.5 29.1 28.7
SD 7.5 7.0 7.0 8.0
5 %ile 211 20.2 19.8 18.1
95 %ile 447 42.2 41.9 42.8

% The migrants are assumed immediately to take on the demographic and other characteristics of the NZ population. For an extensive
analysis of slower assimilation in the Australian context, using a decomposition of the population, see Alvarado and Creedy (1998).

WP 02/28 | POPULATION AGEING AND SOCIAL EXPENDITURE IN NEW 19
ZEALAND



5.2 Changes in Labour Market Parameters

Two adjustments were made to the labour market parameters. The first raised the
average growth in labour productivity to 1.75% from 1.50% per year. This, as expected,
reduces the projected mean ratio of social expenditure, from 31.0% to 28.7% by 2051.
Details are given the final column of Table 6. In the second case higher rates of female
labour force participation were used. All female rates were increased to match those of
the males (where male rates were higher), with the exception that for women between 20
and 29 their participation rates were held at a maximum of 90% of the male rates for those
age groups. The results are also shown in Table 6, where it can be seen that the higher
participation resulted in only a modest and statistically insignificant decline in the mean
projected share of social expenditure in GDP.

5.3 Changes in Standard Deviations of Social
Expenditures

The standard deviations of the growth rates of major categories of social expenditure were
estimated from historical data, as discussed earlier (see Table 1). Their size reflects
considerable uncertainty. They contribute significantly to the overall confidence band
around social expenditure projections. By 2051, the 5 and 95 percentile bands around the
mean estimate of 31.0% are from 21.1% to 44.7%. To explore what would happen if the
variability in social expenditure programmes were lower in the future, two sets of
simulations were made. For the first simulation, all the standard deviations were set to
zero; this provides a useful point of comparison since the variation arises entirely from
demographic and labour market distributions. In the second simulation, the standard
deviations were reduced by 50 percent.

The effects on the final distributions of social expenditures are shown in Table 7. When
the standard deviations of social expenditures are set to zero, the 5 and 95 percentile
bands for the ratio of social expenditure to GDP in 2051 are reduced to 25.3% to 37.4%.
The confidence intervals therefore remain substantial, reflecting the high standard
deviations on participation and unemployment rates.

Table 7 - Projected social expenditure ratios for different standard deviations

Historical SD SD set to Zero@ SD set to 50 %

2011 Mean 23.1 23.1 23.1
SD 2.1 1.2 15

5 %ile 20.0 21.2 20.8

95 %ile 26.8 25.2 256

2031 Mean 29.5 29.5 29.5
SD 53 2.7 3.5

5 %ile 22.1 25.3 242

95 %ile 39.0 34.2 35.5

2051  Mean 31.0 30.9 30.9
SD 75 3.7 4.8

5 %ile 21.1 25.3 23.7

95 %ile 44.7 374 39.3

Note: 2 Variability only contributed by population, labour force participation rate, unemployment rates and productivity
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5.4 Higher Growth Rates of Social Expenditure

The initial benchmark results, based on the assumption that real unit costs of social
expenditure grow on average at the same rate as overall productivity, were important to
isolate the pure effect of population ageing. However, this assumption is unlikely to be
true. This subsection considers a different set of assumptions. This alternative uses
historical annual rates of growth31of real per capita social expenditures over the last 40
years, reported in Table 1 above. The average annual changes exceed 1.5%, the rate of
growth used in the benchmark simulations, by a considerable margin. The resulting
projections are summarised in Table 8; detailed results with standard deviations for all 14
categories and for males and females are shown in Appendix Table 7.

Table 8 - Summary of projected social expenditures by major categories for
historical growth rates

Categories Projected Shares
of Social Expenditure of GDP

2002 2021 2051 2002 2021 2051
Health 1-7 0.26 0.30 0.35 0.06 0.10 0.20
Education 8 0.20 0.18 0.18 0.04 0.06 0.10
NZ Superannuation 9 0.21 0.26 0.26 0.05 0.08 0.14
Social Security and
Welfare 10-13 0.25 0.21 0.18 0.06 0.07 0.10
Unemployment 14 0.09 0.06 0.03 0.02 0.02 0.02
Total 1.00 1.00 1.00 0.23 0.32 0.55

Total social expenditures rise to a mean of over 55% of GDP by 2051. Health costs alone
represent 35% of total social expenditure and rise from 6% of GDP in 2001 to a projected
level of 20% by 2051. It is immediately evident that these results are improbable. When
the uncertainty is taken into account there is a 5% chance that social expenditures could
exceed 78% of GDP in 2051 if the costs per capita were to continue to grow in real terms
at their historical rates and productivity in the economy were to grow on average at no
more than its historical rate. It is most unlikely that the growth rates of social expenditures
in past decades could be sustained without intolerable fiscal pressures.In fact it could be
argued that, with the exception of health costs, the annual average growth rates of the
other major groups of social expenditure have been slowing through time, and the rates
over the last decade are below those of earlier periods, or the 1960 to 2000 span as a
whole. Were this the case and were the more recent levels of higher productivity growth to
prove sustainable over a very long period, then conceivably current policy settings might
be manageable.

Unlike some other items, (as shown in Appendix Figure 4) the annual rates of growth in
health costs, while showing some variability, do not appear to have abated. The following
section explores further the impact of the growth in health expenditures.

*"n the case of the growth of unemployment benefits, we used data for 1980 to 2000.
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5.5 Changes in Future Health Costs

The results of Section 4 show that increased health costs represent a significant share of
the projected rise in social expenditures. This is particularly so if per capita social
expenditures were to continue to grow at their historical rates. This section further
explores the growth in health costs, and extends the basic model to allow for differential
growth rates of health expenditures by age groups.

It has been stressed that the growth rates in real per capita public health expenditures
have been highly variable; see Appendix Figure 4. As shown in Table 9 the selection of
the historical period influences the annual average estimated growth rate in health
expenditures. Most accounts of long-term changes in medicine and health make the
period around World War |l a watershed. It therefore probably makes sense to look at
average growth rates from then until the present. As is apparent in Table 9, this gives a
growth rate of around 3% per year. The corresponding average for the entire OECD for
1960-1995 is around 4.7% per year (Mayhew 2000b).”

Table 9 - Average annual change in real per capita public spending on health, for

selected periods
Period Average
1862-2000 0.043
1950-2000 0.029
1960-2000 0.031
1970-2000 0.030
1980-2000 0.021
1990-2000 0.026

Source: NZ Treasury; unpublished data from the Long Term Data Series

For present purposes it is necessary to eliminate the contribution of population ageing to
this expenditure growth. Strictly speaking, this cannot be done without knowing the age-
profile of spending in the past. A Ministry of Health report (Johnston and Teasdale 1999)
nevertheless makes an estimate, presumably by assuming a constant age-profile. The
report’'s estimate is that ageing was responsible for about 0.4 percentage points in
expenditure growth per year between 1977 and 1997. Mayhew (2000a: Table 2.3)
derives an estimate of 0.35 percentage points per year for the OECD during the
years1960 to 1995.

Subtracting an ageing component of 0.4% per year from an average growth rate of 3.0%
per annum gives an adjusted rate of increase in per capita public spending on health of
2.6%. This is rounded to 2.5%, a figure in line with international estimates.” Mayhew
(2000a: Table 2.3) assumes an underlying growth rate of 3.0% for the OECD over the
period 1995-2050.

*2This figure was obtained by subtracting the adjustment for ‘population volume’ from the ‘health care expenditure growth per annum’.
*The US Congressional Budget Office assumes that per capital Medicare expenses will eventually grow at about 1.1% faster than per
capita incomes (Lee and Miller 2001).
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Table 10 presents a comparison of the projected level of social expenditures as a share of
GDP under three different growth rates for health costs. In the benchmark estimates all
social expenditures grow at 1.5%, equal to the rate of labour productivity growth. In the
second case all social expenditures grow at their historical rates, which implies health
costs grow at 3.1% (a figure which is not adjusted for the effect of population ageing). In
the third case, health costs for all age groups grow at 2.5% while other categories of
social expenditure continue to grow at 1.5% per year. Even in the third case, where only
health costs are permitted to grow at a higher rate, the projected mean level of social
expenditures rises substantially compared with the benchmark case; yet because of the
large degree uncertainty, the differences are not statistically significant.

The projections have all assumed that any given rate of growth in health costs applied to
all age groups. There is a possibilit}/ that the costs for the elderly will rise more steeply
than those for younger age groups.3 Recognising this, the projection model was modified
to allow for the annual growth rates for all categories of social expenditure category to
vary with age. The mean growth rates for health expenditures in the higher age groups
were thereby allowed to be higher than the corresponding rates for lower ages. However,
the standard deviation of the growth rate for each age group was set equal to the common
value previously used for each social expenditure category (as there was insufficient
information on which to base any differences). This increase in the number of distributions
from which random draws are made raises a question regarding the correlation between
age groups (with the values being jointly normally distributed). Indeed, the earlier
projections are equivalent to an equal mean growth rate for each age group, combined
with an implicit assumption that the values are perfectly correlated. The allowance for a
lower degree of correlation is expected to reduce the standard deviation of the ratio of
aggregate social expenditure to GDP, since the selection of higher than average values in
one age group in a particular year can be partially offset by the selection of lower than
average values for other age groups. For this reason, the two extremes of zero and
perfect correlation between the growth rates in different age groups were examined.

Table 10 - Effect on social expenditure as a share of GDP for differing growth rates
of per capita health costs

Health 2.5%,

Benchmark Historical other 1.5 %

2011 Mean 23.1 25.7 24.3
SD 2.1 2.3 15

5 %ile 20.0 222 219

95 %ile 26.8 29.7 26.7

2021 Mean 25.8 322 29.0
SD 3.6 4.4 2.6

5 %ile 20.6 25.8 25.0

95 %ile 322 401 334

2031 Mean 29.5 414 36.2
SD 5.3 7.1 3.9

5 %ile 22.1 31.3 30.2

% Cutler and Sheiner (2002) raise the possibility that health costs for the very old will not rise so fast if the incidence of disability
among the group declines. Other factors include the extent to which there may be more aged couples (as single individuals make more
use of nursing homes).
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Health 2.5%,

Benchmark Historical other 1.5 %

95 %ile 39.0 54.0 43.1

2041 Mean 30.8 49.0 424
SD 6.6 9.9 5.4

5 %ile 21.8 35.1 34.3

95 %ile 42.9 67.0 51.6

2051 Mean 31.0 55.0 47.8
SD 75 125 6.6

5 %ile 21.1 38.8 37.7

95 %ile 44.7 78.3 59.3

Table 11 - Effects of allowing growth rates of social expenditure to vary by age

gi=1.5 gijvarying by age
p =1.02 p =0.0 p=1.0 p =0.0
2011 Mean 231 231 236 23.6
SD 2.1 14 2.1 1.4
5 %ile 20.0 20.8 20.3 213
95 %ile 26.8 255 27.2 26.0
2021 Mean 258 258 273 273
SD 3.6 24 3.7 2.4
5 %ile 20.6 22.1 219 235
95 %ile 32.2 29.8 33.8 31.5
2031 Mean 295 294 324 32.5
SD 53 34 55 3.6
5 %ile 22.1 24.3 246 27.0
95 %ile 39.0 35.3 42.5 38.8
2041 Mean 30.8 30.8 35.9 35.9
SD 6.6 4.2 71 4.7
5 %ile 21.8 24.5 259 28.8
95 %ile 42.9 38.1 49.2 43.9
2051 Mean 31.0 30.9 37.7 37.9
SD 7.5 4.7 8.2 54
5 %ile 21.1 24.0 26.5 29.7
95 %ile 44.7 39.0 52.7 47.2
Note: aBenchmark case
gij refers to the projected growth rate of the i-th category of social expenditure (i=1,...,14) for the j-th age group (j=1
p refers to the correlation coefficient of growth rates between age groups.
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The first two columns of Table 11 show the benchmark case for the two extreme values of
the correlation across ages. The mean estimates remain virtually unchanged but the
standard deviations are reduced. The final two columns allow growth rates to vary by age;
health expenditures were assumed to grow at 2% for those from 0-64 and 3.5% pa for
those 65 and over. All remaining categories of social expenditure were held to the
benchmark growth rate of 1.5%. The accelerated growth rate of elderly health costs adds
some 7 percentage points to the mean share of GDP with the standard deviations again
varying according to the assumption about the correlation across age groups. A detailed
breakdown of the components of health costs for the case of a unit correlation coefficient
(third column in Table 11) is given in Appendix Table 8.
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6 Conclusions

This paper has projected social expenditures in New Zealand over 50 years, based on a
stochastic approach using 14 categories of social spending, decomposed by age and
gender. By allowing for uncertainty about fertility, migration, mortality, labour force
participation and productivity, and all categories of social spending, it has been possible to
generate forecasts with accompanying confidence bands. The results show that there is
considerable uncertainty and future projections have wide confidence intervals.

This uncertainty has implications for fiscal policy and the management of the Crown debt.
The Fiscal Responsibility Act 1994 states that, as a principle of responsible fiscal
management, a New Zealand government should ensure total Crown debt is at a prudent
level by ensuring total operating expenses do not exceed total operating revenues. In the
face of uncertain levels of future expenditure, the best that can be achieved is to estimate
the ex ante cash budget balance needed to achieve an actual cash budget balance, at a
given level of probability (Buckle, Kim and Tam 2001). To the extent that the approach
adopted in this paper can improve the estimates of the probability distribution surrounding
key areas of government expenditure, then it should be possible to make more reliable
estimates of the ex ante budget balance needed to sustain a particular level of the
Crown’s debt.

It would however be premature to conclude from these results that increased outlays will
constitute a burden on society. First place, the well-being of older citizens is presumably
enhanced by the receipt of health and pension benefits. Offsetting this is the loss to those
who must bear higher rates of taxation to meet the transfers. We have not explored the
costs to society of the deadweight losses of extra taxation.”” Second, as argued by Guest
and McDonald (2000) the absolute incomes of future generations will be higher given
continued growth in productivity. In fact, even if productivity growth were to remain at its
longer term average rate of 1.5%, future workers in 30 years time would be enjoying real
incomes more than 50% higher than at present. The implication is that even after allowing
for higher relative transfers, they would still have a level of well-being substantially greater
than that enjoyed by workers today.

In focussing on the task of explicitly incorporating uncertainty into the projections, we have
set aside some other potentially difficult issues. For example, while we have forecast
some changes in labour force participation rates, these have relied on projections of past
trends. With increased labour scarcity combined with better health and extended life
spans, significant increases in the participation rates of older workers may occur.
Offsetting that is the increased demand for leisure that comes with higher real incomes.
While the demographic projections are based on reasonably disaggregated data, no
allowance has been made for other demographic characteristics such as ethnicity or
marital status.

The projection model allows for the growth of every category of social spending to differ
for every age group. This constitutes a more disaggregated approach than has been
applied in other studies. When combined with the extensive stochastic elements this
comes at a cost of increased complexity. The empirical work is still at a rudimentary
stage. We have often relied on crude assumptions such as the variability of underlying
distributions remains constant over time, or across several sub-categories as in the case

%5 Nor do we address the question of the extent to which greater reliance on individual responsibility and private provision of health and
retirement benefits might, as in say Australia, USA or the UK, play a greater role in future.
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of health spending. Further we have paid scant attention to the question of covariances
across categories of spending.

We have relied, like others, on examining the sensitivity of the projections to different
assumptions. More remains to be done to explore different policy settings such as
adjustments to the age of eligibility for publicly provided retirement benefits or to the
criteria for certain classes of welfare benefits. Above all, even after the extensive
disaggregation in the present study together with stochastic simulation of over 500
variables, the approach is vulnerable to the criticism that it fails to capture potential
behavioural responses to changes in relative prices and incomes. Those advances remain
as challenges.
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Appendix Figures

Appendix Figure 1 - Fertility rates for selected ages: 1962-2011
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Appendix Figure 2 - Mortality rates: 1971-2011
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Appendix Figure 2 - Mortality rates: 1971-2011 (continued)
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Appendix Figure 3 - Labour force participation rates: 1987-2011
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Appendix Figure 3 - Labour force participation rates: 1987-2011 (continued)

Male

98
%
9%
92
90

Actual

Projected

T

88\\\\\\\\\\\\\\
1987 1990 1993 1996 1999 2002 2005 2008 2011

88

86
84
82
80

Actual

78\\\\\\\\\\\\\\

Projected

1987 1990 1993 1996 1999 2002 2005 2008 2011

65

60
9
50
45
40
3

Actual

30\\\\\\\\\\\\\\

Projected

1987 1990 1993 1996 1999 2002 2005 2008 2011

WP 02/28

Female

Age
45-49

90

85

80

I8

10

Actual

Projected

/

1987 1990 1993 1996 1999 2002 2005 2008 2011

Age
55-59

80
75
70
65
60
85
50
45
40

Actual

Projected

1987 1990 1993 1996 1999 2002 2005 2008 2011

Age
60 - 64

70
60
50
40
30
2

Actual

Projected

1987 1990 1993 1996 1999 2002 2005 2008 2011

POPULATION AGEING AND SOCIAL EXPENDITURE IN NEW

ZEALAND

34



Appendix Figure 4 - Historical trends in major categories of social expenditures

Real expenditure

Annual proportional change

Unemployment (per Recipient)

11,000 0.6
10,500 - 0.5 |
10,000 -| 0.4 |
9,500 0.3
9,000 024
8,500 o1
8,000 1 0.0 PSR 6 T 5 YSI U = PO i S -
7,500 |:| |:| |:| O
7,000 0.1+
6,500 -0.2 4
6,000 A+ 0.3
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
Education (per Capita)
1400 0.30
0.25 |
1200 0.20 |
0.15

1000 -

800

600 -

i

400 +

200

1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

0.10 +

E;gEHHDHHDDDDDDHHHME | DHHDEDHDH”HHDHHDDHHHDD
20

1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

Superann

uation (per Recipient)

10,000

9,000 ~
8,000 -
7,000 -

6,000

)

5,000 -

4,000

1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

0.35
0.30 4
0.25 4
0.20 +
0.15 4
0.10 4

2:3(5)7 :I:I:u: g B e :H:H:I]: :I:I: : :I]: D”u : :[I: :“:ﬂ:”:n:ﬂ: e L=
g [

-0.10 +
-0.15

1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

Health (per Capita)

1600

1400 -

1200 -

1000 -

800 -

600

\

DO o e e e L L e e s s e
1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

0.15

0.10 4

Wbl llldn il o, L . 1,
1

1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

-0.05 -

-0.10

Social Security and Welfare (per Capita)

3500

3000 +

2500 -

2000 -

1500 -

1000 -

\

O o LA e e s LA e e e s e
1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

0.25

0.20 4
0.15 4

0.10 4

ol L]
| | H” H

‘I]‘l]‘ T ‘|]‘ oo
-0.05 -

-0.10

1960 1964 1968 1972 1976 1980 1984 1988 1992 1996 2000

WP 02/28 |

POPULATION AGEING AND SOCIAL EXPENDITURE IN NEW 35

ZEALAND



Appendix Figure 5 - Population projections by age group and gender: 2002-2051
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Appendix Figure 6 - Changes in the age structure of the population between 2001
and 2051
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Appendix Figure 7 - Frequency distributions for projected total social expenditure

as a share of GDP for 2002, 2011, 2031 and 2051
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Appendix Tables

Appendix Table 1 - Basic Demographic Data by Age and Gender

Male Female

Age P | E M AM/M P | E M AM/M F AFIF
0 28170 372 374 0.00656  -0.03801 26950 351 348  0.00489 -0.03778 0 0
1 29330 480 474  0.00060  -0.03894 27490 442 446  0.00051 -0.04061 0 0
2 28840 459 436 0.00047  -0.02785 27120 439 424  0.00028 -0.04164 0 0
3 20470 465 429  0.00031  -0.03295 28000 443 405  0.00023 -0.03371 0 0
4 29140 467 407  0.00025 -0.03478 27880 442 392  0.00018 -0.03290 0 0
5 29500 441 406  0.00019  -0.03838 27690 428 394  0.00017 -0.03052 0 0
6 30080 440 407 0.00018  -0.03694 28360 412 374  0.00014 -0.03299 0 0
7 30260 443 391 0.00017  -0.03532 28440 403 361 0.00012 -0.03551 0 0
8 31100 438 401  0.00016  -0.03435 29000 389 357  0.00012 -0.03374 0 0
9 31570 403 372 0.00016  -0.03197 29490 390 352  0.00012 -0.03193 0 0
10 32250 403 346  0.00019  -0.02455 30470 377 335  0.00012 -0.03139 0 0
11 31110 413 338  0.00021  -0.02062 30160 353 312  0.00014 -0.02615 0 0
12 30300 385 323 0.00027 -0.01572 28860 355 294  0.00016 -0.02381 0 0
13 29690 379 290  0.00033  -0.01499 28010 358 296  0.00021 -0.01757 0 0
14 28900 399 298  0.00044  -0.01274 26740 383 283  0.00028 -0.01315  0.00097 -0.00910
15 28290 484 297  0.00053  -0.01551 27150 457 296  0.00039 -0.00718  0.00445 -0.00835
16 28290 591 361  0.00072 -0.01836 26920 664 385  0.00048 -0.00588  0.01386 -0.01067
17 28450 657 501  0.00091  -0.01991 26900 700 631 0.00054 -0.00512  0.02781 -0.01093
18 28410 802 676  0.00109  -0.01809 26640 767 779  0.00056 -0.00610  0.04518 -0.00491
19 28450 721 695 0.00123  -0.01505 26380 635 699  0.00054 -0.00804  0.05647 -0.00744
20 28580 585 748  0.00120  -0.01342 26660 673 798  0.00042 -0.01340  0.06242 -0.01396
21 27450 624 1167  0.00124  -0.00948 25820 722 1256  0.00039 -0.01417  0.06776 -0.02024
22 26250 741 1397  0.00123  -0.00656 25250 852 1563  0.00037 -0.01463  0.07341 -0.02502
23 24880 859 1592  0.00123  -0.00349 23830 999 1711 0.00036 -0.01395  0.07821 -0.03005
24 24830 990 1668  0.00121  -0.00159 24300 1157 1697  0.00036 -0.01327  0.08741 -0.02877
25 24100 1080 1668  0.00142 0.00303 23910 1307 1621 0.00042 -0.01063  0.09766 -0.02587
26 24210 1153 1540  0.00138 0.00297 24830 1411 1419  0.00043 -0.01157  0.10616 -0.02282
27 24610 1156 1454  0.00135 0.00246 26020 1384 1271 0.00044 -0.01196  0.11689 -0.01578
28 25140 1137 1034  0.00131 0.00139 26750 1268 936  0.00046 -0.01314  0.12583 -0.00764
29 26210 1059 956  0.00128 0.00005 28820 1138 864  0.00048 -0.01415  0.13345 0.00124
30 27090 984 846  0.00129  -0.00098 29920 1088 775  0.00055 -0.01344  0.13821 0.01195
31 27220 790 759  0.00127  -0.00250 29450 788 706  0.00057 -0.01500  0.13595 0.02066
32 27590 700 694  0.00126  -0.00426 29780 703 617  0.00060 -0.01591 0.13015 0.03011
33 27100 703 646  0.00125 -0.00653 29830 665 576  0.00063 -0.01588  0.11799 0.03657
34 27010 682 646  0.00125 -0.00901 29670 644 578  0.00066 -0.01684  0.10470 0.04449
35 27370 682 592  0.00136  -0.00978 29310 623 536  0.00067 -0.01854  0.09075 0.05034
36 28230 610 592  0.00137  -0.01248 29840 577 494  0.00070 -0.02011 0.07326 0.05472
37 29750 556 540  0.00140  -0.01504 31330 548 488  0.00075 -0.02201 0.05617 0.05716
38 30240 521 498  0.00144  -0.01748 32050 507 452  0.00080 -0.02364  0.04206 0.05563
39 30390 520 479  0.00150  -0.01961 32460 460 423  0.00085 -0.02558  0.03138 0.05821
40 29940 516 427  0.00164  -0.02051 31730 435 363  0.00111 -0.02269  0.02113 0.05722
41 29510 431 393 0.00176  -0.02143 30570 391 373  0.00119 -0.02399  0.01323 0.05383
42 29110 396 369 0.00188  -0.02271 30300 535 321 0.00129 -0.02539  0.00787 0.04166
43 27780 388 343  0.00202  -0.02400 28750 505 307  0.00144 -0.02532  0.00456 0.04380
44 27640 381 328  0.00217  -0.02529 28460 462 284  0.00164 -0.02446  0.00222 0.03008
45 27100 349 311 0.00215  -0.02790 27900 425 284  0.00148 -0.02792  0.00116 0.03402
46 26300 296 282  0.00240  -0.02760 27130 400 261 0.00168 -0.02628  0.00048 0.00922
47 25810 284 259  0.00271  -0.02698 26540 354 249  0.00189 -0.02461 0 -0.04702
48 25050 272 267 0.00308  -0.02593 25430 231 248  0.00212 -0.02279 0 -0.04869
49 24750 256 251  0.00349  -0.02504 25140 201 241 0.00236 -0.02120 0 0
50 24610 239 245 0.00347  -0.02696 24530 203 222  0.00258 -0.02001 0 0
51 24550 195 232 0.00387  -0.02658 24600 182 214  0.00284 -0.01900 0 0
52 24390 197 211 0.00431  -0.02651 24050 179 195  0.00311 -0.01839 0 0
53 24230 171 185 0.00475 -0.02685 24370 168 169  0.00338 -0.01840 0 0
54 24290 155 170  0.00520  -0.02737 24250 154 152  0.00368 -0.01850 0 0
55 20420 159 155  0.00623  -0.02597 20530 145 141 0.00440 -0.01675 0 0
56 19370 135 137 0.00684  -0.02620 19510 145 131 0.00478 -0.01671 0 0
57 18530 140 121 0.00755 -0.02629 18460 136 125  0.00520 -0.01671 0 0
58 16740 139 126  0.00839  -0.02600 16830 135 112  0.00567 -0.01658 0 0
59 18320 120 109  0.00938  -0.02551 18610 119 103  0.00619 -0.01653 0 0
60 17950 125 99  0.01005 -0.02592 18320 130 98  0.00684 -0.01641 0 0
61 16700 113 92  0.01122  -0.02546 16930 103 92  0.00748 -0.01669 0 0
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Male Female
Age P | E M AM/M P | E M AM/M F AFIF

62 15000 117 72 0.01251  -0.02496 15600 104 84  0.00818 -0.01681 0 0
63 14470 101 59 0.01388  -0.02456 14760 93 78  0.00895 -0.01694 0 0
64 13800 91 61 0.01535  -0.02414 14510 89 65  0.00981 -0.01708 0 0
65 13170 84 86  0.01667  -0.02406 13730 81 75 0.01045 -0.01764 0 0
66 12850 80 73 0.01828  -0.02369 13050 75 68  0.01146 -0.01755 0 0
67 12440 72 66  0.02001  -0.02325 12940 63 57 0.01258 -0.01750 0 0
68 12230 55 57 0.02190  -0.02278 13130 58 59  0.01380 -0.01751 0 0
69 12240 60 57 0.02400  -0.02233 12790 51 60  0.01514 -0.01767 0 0
70 12500 44 50 0.02578  -0.02246 13220 51 47 0.01600 -0.01877 0 0
71 11830 49 48  0.02834  -0.02226 12980 43 49 0.01753 -0.01934 0 0
72 11430 36 48  0.03122  -0.02215 12540 44 40 0.01917 -0.02009 0 0
73 11110 37 36  0.03444  -0.02204 12370 36 42 0.02096 -0.02089 0 0
74 10490 31 30 0.03805 -0.02178 11830 32 38 0.02291 -0.02157 0 0
75 9790 25 29  0.04108 -0.02174 11700 31 30  0.02458 -0.02257 0 0
76 9280 24 29 0.04541  -0.02094 11710 26 32 0.02733 -0.02224 0 0
77 8190 27 25 0.05016  -0.01989 10800 31 31 0.03063 -0.02108 0 0
78 7560 15 15 0.05537  -0.01867 10370 19 26 0.03445 -0.02032 0 0
79 7000 13 15 0.06105  -0.01748 10200 19 23 0.03881 -0.01963 0 0
80 6220 9 11 0.06249  -0.01801 9500 15 18 0.04071 -0.02014 0 0
81 5510 8 13 0.06867  -0.01739 9000 15 18 0.04573 -0.01964 0 0
82 4340 9 7 0.07531  -0.01724 7140 12 13 0.05124 -0.01986 0 0
83 3720 6 7 008239 -0.01748 6840 10 10 0.05731 -0.02001 0 0
84 3560 4 6 0.0899%  -0.01801 6670 10 10 0.06402 -0.02005 0 0
85 3110 4 5 009105 -0.02009 5840 7 9  0.06730 -0.02106 0 0
86 2650 2 4 0.09910 -0.02042 5450 5 9  0.07505 -0.02119 0 0
87 2290 2 3 010767  -0.01995 4600 6 7 0.08363 -0.02069 0 0
88 1800 1 3 011692  -0.01914 4040 3 5  0.09309 -0.01946 0 0
89 1450 2 2 012698 -0.01830 3430 4 3 0.10367 -0.01836 0 0
90 1090 1 2 016716  -0.01358 2600 1 3 0.16061 -0.01052 0 0
91 790 0 0 018191 -0.01299 2310 1 2 0.17861 -0.00984 0 0
92 580 0 1019825  -0.01251 1760 1 1 0.19830 -0.00971 0 0
93 440 1 0 021634  -0.01215 1260 1 2 0.21967 -0.00971 0 0
94 310 0 0 023634 -0.01177 930 0 0  0.24281 -0.00977 0 0
95 210 0 0 031054  -0.00962 800 0 0  0.26065 -0.01260 0 0
96 120 0 0 033963 -0.00963 510 1 1 0.28688 -0.01304 0 0
97 80 0 0 037156  -0.00973 340 0 0  0.31505 -0.01351 0 0
98 60 1 0 040649 -0.00991 230 1 0  0.34524 -0.01391 0 0
99 30 2 1 0.44469  -0.01007 160 2 1 0.37804 -0.01425 0 0
Notes: P = population

| = immigration

E = emigration

M = mortality

AM/M = proportionate change in mortality

F = fertility

AF/F = proportionate change in fertility
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Appendix Table 2 - Standard Deviations for Mortality, Fertility and Migration

Male Female Migration Male Female Migration

Age  Mortality Mortality Fertility In Out Age Mortality  Mortality Fertility In  Out
0 0.12725  0.14315 0 343 705 50 0.06661  0.05633 0.99268 442 355
1 0.12511  0.14026 0 68.3 786 51 0.06636  0.05580 0 473 112
2 0.12300  0.13742 0 683 796 52 0.06616  0.05531 0 409 20.2
3 0.12093  0.13462 0 715 729 53 0.06599  0.05487 0 481 167
4 0.11891  0.13187 0 60.1 65.1 54 0.06586  0.05448 0 328 178
5 0.11691  0.12917 0 599 943 55 0.06577  0.05413 0 253 1841
6 0.11496  0.12651 0 664  62.1 56 0.06571  0.05384 0 208 108
7 0.11304  0.12390 0 647 746 57 0.06569  0.05358 0 134 144
8 011117 0.12134 0 83.1 574 58 0.06572  0.05338 0 172 106
9 0.10933  0.11883 0 815 596 59 0.06578  0.05322 0 182 131
10 0.10753  0.11636 0 80.1 76.8 60 0.06587  0.05311 0 130 128
11 0.10576  0.11394 0.41241 730 755 61 0.06601  0.05305 0 127 194
12 0.10404  0.11157 0.55669 699 750 62 0.06618  0.05304 0 115 167
13 0.10235  0.10924 0.33930 509 733 63 0.06639  0.05307 0 147 112
14 0.10070  0.10696 0.21066 57.1 74.9 64 0.06664  0.05315 0 87 133
15 0.09909  0.10473 0.11256 456  84.0 65 0.06693  0.05327 0 130 93
16 0.09751  0.10255 0.08959 416 1013 66 0.06726  0.05345 0 103 47
17 0.09598  0.10041 0.06755 838 161.2 67 0.06762  0.05367 0 97 94
18 0.09448  0.09832 0.06621 1119 2328 68 0.06802  0.05393 0 97 72
19 0.09302  0.09627 0.06120 824 1765 69 0.06846  0.05425 0 85 11.0
20 0.09160  0.09428 0.05768 808 121.6 70 0.06894  0.05461 0 56 82
21 0.09022  0.09233 0.04739 971 117.0 71 0.06945  0.05502 0 72 41
22 0.08887  0.09043 0.04749 1256 1232 72 0.07001  0.05548 0 71 63
23 0.08756  0.08857 0.04713 107.7  110.2 73 0.07060  0.05598 0 72 55
24 0.08629  0.08677 0.03717 103.3 1146 74 0.07123  0.05653 0 67 56
25 0.08506  0.08501 0.04333 1349 1491 75 0.07189  0.05713 0 73 52
26 0.08387  0.08329 0.04706 1631 1731 76 0.07260  0.05777 0 52 56
27 0.08271  0.08163 0.05235 2314 159.7 77 0.07334  0.05847 0 184 135
28 0.08159  0.08001 0.06824 155.1 1175 78 0.07412  0.05921 0 75 57
29 0.08051  0.07844 0.06368 1594 1195 79 0.07494  0.05999 0 60 69
30 0.07947  0.07691 0.07541 1484  129.8 80 0.07580  0.06083 0 66 49
3 0.07847  0.07544 0.06546 1276  120.7 81 0.07669  0.06171 0 6.0 46
32 0.07750  0.07401 0.07037 1242 1367 82 0.07763  0.06263 0 43 41
33 0.07657  0.07262 0.07913 895 163.1 83 0.07860  0.06361 0 35 35
34 0.07568  0.07129 0.07475 999 1385 84 0.07961  0.06463 0 32 50
35 0.07483  0.07000 0.07723 853 111.2 85 0.08066  0.06570 0 43 22
36 0.07402  0.06876 0.07014 1098  66.3 86 0.08174  0.06682 0 33 20
37 0.07324  0.06756 0.07773 1116 713 87 0.08286  0.06798 0 37 22
38 0.07250  0.06642 0.09348 1177 873 88 0.08402  0.06919 0 18 15
39 0.07180  0.06532 0.09658 113.1 80.3 89 0.08522  0.07045 0 21 14
40 0.07114  0.06427 0.09149 1009 1044 90 0.08646  0.07175 0 14 08
41 0.07052  0.06326 0.13267 829 751 91 0.08773  0.07311 0 12 07
42 0.06993  0.06230 0.13869 834 1239 92 0.08905  0.07451 0 07 05
43 0.06938  0.06139 0.20812 69.5 1164 93 0.09040  0.07595 0 13 07
44 0.06887  0.06053 0.22994 63.7 1145 94 0.09179  0.07745 0 04 05
45 0.06840  0.05971 0.29663 650 994 95 0.09321  0.07899 0 05 05
46 0.06796  0.05894 0.33242 495  109.6 96 0.09468  0.08057 0 05 05
47 0.06757  0.05822 0.60132 462 928 97 0.09618  0.08221 0 04 04
48 0.06721  0.05754 0.51908 458 496 98 0.09772  0.08389 0 04 15
49 0.06689  0.05691 0.42038 396 529 99 0.09930  0.08562 0 07 20
Notes: In = immigration

Out = emigration
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Appendix Table 3 - Means and Standard Deviations of Unemployment and Labour
Force Participation Rates

Unemployment Rates (%) Labour Force Participation Rates (%)
Male Female Male Female

Age Categories Mean SD Mean SD Mean SD  Mean SD
0 0 0 0 0 0 0 0 0
1-4 0 0 0 0 0 0 0 0
59 0 0 0 0 0 0 0 0
10-14 0 0 0 0 0 0 0 0
15-19 17.3 35 158 3.2 53.6 54 529 5.7
20-24 10.7 39 86 25 78.9 13 6638 28
25-29 55 26 541 20 90.4 05 698 20
30-34 4.3 23 6.0 1.5 91.5 0.7 659 14
35-39 4.1 19 438 1.3 91.8 07 77 1.5
40-44 4.3 1.5 40 1.2 91.5 06 80.0 1.7
45-49 3.6 14 30 0.9 91.8 05 823 1.0
50-54 36 18 38 14 91.1 12 743 29
55-59 5.3 1.9 30 1.1 82.6 26 604 35
60-64 5.3 1.1 0(a) 0.6 61.5 13.7 359 16.4
65-69 0(a) 08 0(a) 0.5 11.9 165 45 17.2
70-74 0 0 0 0 0 0 0
75-79 0 0 0 0 0 0 0
80-84 0 0 0 0 0 0 0
85+ 0 0 0 0 0 0 0

Note: (a) No data are available for these values. They were assumed to be zero.

Sources: The unemployment rates are those for the base year 2001. The standard deviations are computed from annual data from
1987-2002 using INFOS Series HLFA.SAF1AA to HLFA.SAF1AK (male) and Series HLFA.SAF2AA to HLFA.SAF2AK
(females). The labour force participation rates are those for the base year 2001. The standard deviations are the standard
errors from the regressions of participation rates on time, using time series data from 1987-2002, and using INFOS Series
HLFA.SAE1AA to HLFA.SAE1AK (male) and Series HLFA.SAE2AA to HLFA.SAE2AK (females). The data from INFOS
for the oldest age category is for 65+; it was assumed that this applied to the group aged 65-69.
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Appendix Table 4 - Social Expenditures per capita: Males

Age-related  Medical/ Mental Pregnancy/  Primary  Primary Public Sickness  Invalid's Other Unemployment
Age group health  surgical health  Childbirth diagnostics general health Education NzZS DPB benefit benefit  benefits benefits?
0 175 2,748 32 0 438 714 107 166 0 0 0 0 0 0
1-4 111 284 20 0 295 363 84 1,087 0 0 0 0 0 0
59 151 192 27 0 190 150 28 3,707 0 0 0 0 0 0
10-14 150 191 27 0 189 149 28 4,104 0 0 0 0 0 0
15-19 192 275 187 0 111 67 17 3,984 0 0 15 47 524 541
20-24 235 337 228 0 136 82 21 2,586 0 0 224 74 991 2,110
25-29 266 494 259 0 92 51 12 734 0 0 351 271 1,316 1,014
30-34 238 442 232 0 82 45 11 77 0 0 190 195 1,891 1,328
35-39 221 410 215 0 76 42 10 569 0 0 199 310 1,807 1,005
40-44 219 405 213 0 75 42 10 340 0 0 87 285 1,465 871
45-49 142 692 138 0 149 51 5 241 0 0 101 630 693 355
50-54 161 786 156 0 170 58 6 73 0 0 217 342 477 517
55-59 186 911 181 0 197 67 6 80 29 0 422 741 506 1,315
60-64 244 1,191 237 0 257 88 8 15 237 0 356 1,057 789 1,983
65-69 168 2,200 19 0 570 145 8 8 10,963 0 0 0 435 0
70-74 215 2,822 25 0 731 186 10 27 11,132 0 0 0 527 0
75-79 3,464 2,170 12 0 229 78 4 0 10,968 0 0 0 576 0
80-84 4,283 2,684 15 0 283 97 5 0 10,523 0 0 0 626 0
85+ 6,084 4,061 22 0 367 117 21 0 10,611 0 0 0 134 0
Note: a Unemployment expenditure per recipient

DPB = Domestic Purpose Benefit
NZS = New Zealand Superannuation
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Appendix Table 5 - Social Expenditure per capita: Females

Age-related  Medical/ Mental Pregnancy/ Primary  Primary Public Sickness Invalid’s Other Unemployment
Age group health  surgical health childbirth diagnostics general health Education NZS DPB benefit benefit  benefits benefits2
0 176 2,205 32 0 414 627 113 166 0 0 0 0 0
1-4 97 203 7 0 248 300 65 1,087 0 0 0 0 0
5-9 132 129 24 9 178 134 44 3,707 0 0 0 0 0 0
10-14 133 130 24 9 180 136 45 4,104 0 0 0 0 0 0
15-19 109 368 106 470 167 87 16 3,984 0 353 40 47 524 562
20-24 139 471 135 600 213 11 21 2,586 0 1,419 295 74 991 1,667
25-29 184 797 179 449 220 102 13 734 0 2,323 289 271 1,316 577
30-34 180 779 175 439 215 100 13 777 0 2,832 131 195 1,891 788
35-39 149 644 145 363 178 82 11 569 0 3,218 157 310 1,807 676
40-44 129 560 126 315 154 72 9 340 0 2,298 69 285 1,465 671
45-49 140 630 137 9 285 120 14 241 26 1,049 110 630 693 322
50-54 148 663 144 9 300 126 15 73 119 322 229 342 477 478
55-59 166 747 162 10 338 142 17 80 445 504 406 41 506 1,181
60-64 192 859 186 12 389 163 19 15 1,969 424 334 1,057 4,789 1,804
65-69 166 1,649 19 0 631 234 8 8 11,021 0 0 0 435 0
70-74 212 2,105 24 0 806 299 10 27 11,043 0 0 0 527 0
75-79 3,510 1,405 13 0 442 136 7 0 10,884 0 0 0 576 0
80-84 4,885 1,956 18 0 615 189 10 0 11,018 0 0 0 626 0
85+ 7,423 3,926 27 0 505 175 1 0 11,458 0 0 0 134 0
Note: @ Unemployment expenditure per recipient

DPB = Domestic Purposes Benefit

NZS = New Zealand Superannuation
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Appendix Table 6 - Projected social expenditures by category ($millions) with
benchmark growth rates

2021 2051
Male Female Male Female
Category Mean SD  Mean SD| Mean SD Mean SD
Health 1. Age Related 1,473 257 1,815 317 3,635 1,034 5,057 1,438
2. Medical/Surgical 2,636 460 2,614 456 5,143 1,463 5,271 1,500
3. Mental Health 405 71 307 54 664 195 497 146
4. Pregnancy/Childbirth 0 0 504 87 0 0 807 234
5. Primary Diagnostics 631 1M1 945 167 1,114 318 1,721 492
6. Primary General 319 56 452 79 544 155 791 225
7. Public Health 53 9 64 1 88 25 106 30
8. Education 3483.6 3484 1129 3339 1,083 5672 3,033 5,431
9. NZ Superannuation 5451.76 5452 1,883 6,772 2,339 11,799 6,690 15458
Welfare  10. DPB 0 0 2754 791 0 0 4,460 2,135
11. Sickness Benefit 402 113 397 11 659 314 632 302
12. Invalid's Benefit 71 205 754 218/ 1,176 547 1,200 558
13. Other Benefits 2,177 625 2,230 640 3,651 1,738 3,743 1,782
14. Unemployment Benefit 2,068 463 1,319 278 3,372 1,073 2,110 656
Total Social Expenditure 19,811 2,393 24266 2,814 37516 7,817 47,285 9,881
Total as share of GDP 0.12 0.14 0.14 0.17
Appendix Table 7 - Projected social expenditures by category ($millions) with
historical growth rates
2021 2051
Male Female Male Female
Category Mean SD  Mean SD|  Mean SD  Mean SD
Health 1. Age Related 1,975 340 2,433 419, 7,745 2168 10,775 3,015
2. Medical/Surgical 3,535 607 3,505 602 10,957 3,068 11,229 3,144
3. Mental Health 543 94 412 7 1,413 409 1,058 306
4. Pregnancy/Childbirth 0 0 675 115 0 0 1,719 490
5. Primary Diagnostics 846 147 1,267 220 2,373 667 3,667 1,030
6. Primary General 428 74 607 105 1,159 325 1,685 473
7. Public Health 71 12 86 15 188 52 226 63
8. Education 4,968 1579 4,762 1514/ 14165 7418 13,564 7,106
9. NZ Superannuation 6,283 2,153 7,805 2,674 17,013 9,564 22,289 12,529
Welfare  10. DPB 0 0 3432 973 0 0 7,869 3,719
11. Sickness Benefit 501 139 494 137 1,163 548 1,115 525
12. Invalid's Benefit 886 253 940 268/ 2,075 953 2,118 972
13. Other Benefits 2,713 769 2,779 788 6441 3,028 6,605 3,104
14. Unemployment Benefit 1,904 427 1,214 257 2,726 871 1,706 532
Total Social Expenditure 24653 2,906 30,412 3,382 67,417 13,029 85624 15819
Total as share of GDP 0.14 0.18 0.24 0.31
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Appendix Table 8 - Projected health costs with higher growth rates for the elderly

2002 2021 2051

Male Female Male Female Male Female
Health Categories Mean SD Mean SD Mean SD Mean SD  Mean SD  Mean SD
1. Age Related 707 0 932 2 1,837 314 2,312 394 6861 1910 9922 2,762
2. Medical/Surgical 1,396 0 1,483 0 3,208 553 3,153 543 9,010 2532 9172 2,579
3. Mental Health 272 0 203 0 449 77 341 59 866 247 658 188
4. Pregnancy/Childbirth 0 0 372 0 0 0 554 96 0 0 1,030 290
5. Primary Diagnostics 365 0 552 1 750 129 1,118 193 1,801 494 2,792 765
6. Primary General 29 0 281 1 373 64 531 91 829 234 1,238 349
7. Public Health 37 0 44 0 5 10 72 13 125 36 149 43
Total 2,986 3,868 6,676 8,081 19,491 24,961
Share of GDP 0.03 0.03 0.04 0.05 0.07 0.09
Note: Based on assuming that health expenditures for those aged 0-64 and 65+ grow at 2% and 3% pa respectively, and the correlation across age groups is unitary.
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