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The generational economy—which is that aspect of the economy that pertains to the

economic activities of, and the economic relationships between, different ages and

generations—can be evaluated on the basis of a number of different criteria. The most

critical of these include the financial sustainability of the generational economy, the

intergenerational inequality that the generational economy creates, and the material living

standards associated with the generational economy. How the generational economy

performs in terms of these three criteria is, moreover, shaped by underlying processes

of demographic and economic change. This paper examines how the Australian

generational economy can be expected to perform in coming decades in terms of

financial sustainability, intergenerational inequality, and material living standards. How the

performance of the Australian generational economy is shaped by variations in fertility,

mortality, overseas migration, and labour-income growth is also assessed. The results

reported in the paper indicate that, because of population aging, consumption can

only grow at a substantially lower rate than labour income if financial sustainability is

to be maintained. These results also suggest that increasing overseas migration is a

distinctly useful policy tool for meeting the challenges posed by population aging, since

increasing overseas migration both increases material living standards and decreases

intergenerational inequality.

Keywords: Australia, consumption, fertility, income, inequality, intergenerational, migration, mortality

INTRODUCTION

Like most high-income countries, Australia has experienced substantial demographic changes over
an extended time period which have led to the aging of its population. Under the influence of
declining fertility and mortality rates, countered to an extent by overseas migration, between 1980
and 2020 the share of Australia’s population that is 65 years of age or older has risen from 9.6 to
16.3%. Over the same time period, the share of the population that is 19 years of age or younger has
fallen from 34.2 to 24.4%, while the share of the population between 20 and 64 has risen from 56.2
to 59.3% (1).

A clear patterning by age exists with respect to economic life. Workforce participation and
labor income are low during younger and older ages and high during the middle of the life cycle,
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while consumption is more evenly distributed. Consequently,
deficits exist between labor income and consumption during
younger and older ages that are in part funded by surpluses of
labor income over consumption during the middle of the life
cycle (2–5). Because of this patterning of economic life by age,
population aging leads to a decline in the number of workers in
a country relative to the number of consumers, or more precisely
to a decline in the income a country earns through its own labor
relative to its consumption. This increasing disjuncture between
labor income and consumption places growing pressure on a
country’s future material standards of living.

That aspect of the economy that pertains to the economic
activities of—as well as the economic relationships between—
different ages and generations is referred to here as the
“generational economy” (6). Through its impact on the
disjuncture between labor income and consumption, population
aging places the financial sustainability of the generational
economy at risk.

Research into the impact of population aging on the financial
sustainability of the generational economy is a task taken up
by researchers around the world. In Australia in recent years
this research has included work undertaken by researchers at
the ARC Centre of Excellence in Population Aging Research
(3, 7, 8), Australian federal and state governments (9–12), and
others (13, 14).

Financial sustainability is one criterion on the basis of which
the performance of generational economies can be evaluated.
It is not, however, the only such criterion. How generational
economies perform can also be evaluated on the basis of
the intergenerational inequality, or the inequality between
birth cohorts, that they create (13, 15–19). Although they are
often conflated, financial sustainability and intergenerational
inequality are distinct concepts (13, 16, 18, 19). An economy
that is financially sustainable, for example, can manifest a large
or a small level of inequality between birth cohorts. Similarly, an
economy that manifests a high level of inequality between birth
cohorts can be financially sustainable or unsustainable.

This paper has two principal ambitions. Firstly, it aims
to examine how the Australian generational economy might
perform in coming decades in terms of both intergenerational
inequality and financial sustainability, as well as material living
standards. Secondly, it aims to assess how demographic and
economic changes might affect the performance of the Australian
generational economy vis-a-vis these three evaluative criteria.
To this end, the performance of the Australian generational
economy is assessed under a variety of demographic and
economic scenarios. Demographic scenarios are delineated on
the basis of projected changes in the demographic processes of
fertility, mortality, and overseas migration. Economic scenarios
are delineated on the basis of projected changes in labor-
income growth.

The following section describes the materials and methods on
which this paper is based, including how financial sustainability,
intergenerational inequality, and material living standards are
assessed in the paper and the detail of how the demographic and
economic scenarios are constructed. Results are then presented,
followed by a discussion of these results and a conclusion.

MATERIALS AND METHODS

Evaluating the Generational Economy
This section describes how the performance of a generational
economy is evaluated in this paper. Three criteria are discussed:
the financial sustainability of a generational economy,
the intergenerational inequality a generational economy
creates, and the material living standards associated with a
generational economy.

The focus here is on the performance of an economy
in a broad sense, rather than on the performance of more
narrow components of an economy. The focus is on the
financial sustainability, intergenerational inequality, andmaterial
living standards associated with an economy more broadly,
for example, rather than on the financial sustainability,
intergenerational inequality, and material living standards
associated with particular government budgets or particular
pension programs. Findings about more narrow components of
an economy have been shown to not hold when the focus is
widened to the economy more broadly, and vice versa (18–20).

Financial Sustainability
In this paper the financial sustainability of a generational
economy is assessed by way of a summary measure based on the
support ratio. The support ratio (SR) for year t can be defined as
follows (20–23):

SRt=

∑aoldest
a=0 LatNat

∑aoldest
a=0 CatNat

where: t= year; a= age; aoldest = the oldest age in the population;
Lat = per capita labor income at age a in year t; Cat = per capita
consumption at age a in year t; and Nat = number of people at
age a in year t. The support ratio as defined here has also been
referred to as the economic support ratio (18, 19).

This ratio compares the amount of labor income in an
economy in year t to the amount of consumption. A summary
measure that compares labor income and consumption across an
extended time period—labeled here as the time-interval support
ratio (TISR)—can be defined in the following manner:

TISRtstart ,tend=

∑tend
t=tstart

∑aoldest
a=0 LatNat (1+ R)−(t−tstart)

∑tend
t=tstart

∑aoldest
a=0 CatNat (1+ R)−(t−tstart)

where: tstart = the year in which the time period starts; tend =

the year in which the time period ends; and R = the annual real
discount rate.

The time-interval support ratio is equal to the total present
value of labor income during the time period between tstart and
tend, expressed as a proportion of the total present value of
consumption during this time period. It indicates the proportion
of consumption that can be funded by labor income. The
remaining consumption must be funded by resources other than
labor income. These other resources can include those based on
the utilization of assets, such as asset income and dissaving, as
well as transfers received from other economies.

The higher the value of the time-interval support ratio, the
higher the proportion of consumption that can be funded by
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labor income and the lower the proportion of consumption that
must be funded by resources such as asset income, dissaving, and
transfers received from other economies. Here higher values of
the time-interval support ratio are taken to indicate higher levels
of financial sustainability.

If an economy maintains the same support ratio in each
year during the period between tstart and tend, the time-interval
support ratio for this period will simply equal the support ratio.

In this paper the real discount rate is set to 3% per annum. This
discount rate is set to the risk-free rate of return, following Lee,
McCarthy, Sefton, and Sambt (24). The weighted average risk-
free rate of return in Australia is estimated by Harrison to be 3%
per annum (25).

Intergenerational Inequality
The approach to intergenerational inequality, or inequality
between birth cohorts, in this paper builds on earlier work by
Rice, Temple, andMcDonald (4, 26). Birth cohorts are, of course,
defined by year of birth. The particular year in which a person
happens to be born is an accident of birth, much like the way the
particular gender or ethnicity a person happens to be born is an
accident of birth. In this paper inequality between birth cohorts
is assessed in a way that is similar to how inequality between
genders or ethnicities is commonly assessed.

Here inequality between birth cohorts is evaluated on the
basis of inequalities in the material living standards that different
birth cohorts experience over their lifetimes. Theories of fairness
that focus on equality of outcomes would argue that inequalities
between birth cohorts in terms of material living standards are
intrinsically unfair. Theories of fairness that focus on equality of
opportunities could argue that inequalities between birth cohorts
in terms of material living standards are unfair because, to a large
extent, these inequalities reflect the unequal opportunities that
are open to different birth cohorts. Cohorts who happen to be
born during times of low material living standards, for example,
have fewer opportunities to enjoy high material living standards
when compared to cohorts who happen to be born during times
of high material living standards (26).

Transfers and redistribution between birth cohorts are
similarly evaluated on the basis of the effect that they have
on inequalities in the material living standards that different
birth cohorts experience over their lifetimes. If some cohorts
experience lower material living standards over their lifetimes
than others, transfers and redistribution between cohorts could
decrease inequality between cohorts. Moreover, where there are
inequalities in the material living standards that different cohorts
experience over their lifetimes, equality between cohorts does
not require that the transfers each cohort receives from other
cohorts over its lifetime be balanced by the transfers it pays
to other cohorts. In other words, there is no requirement that
there be no net transfers or redistribution between cohorts
over cohorts’ lifetimes. This is similar to how transfers and
redistribution between genders or ethnicities are commonly
assessed. Where there are inequalities in the material living
standards that different genders or ethnicities experience over
their lifetimes, for example, gender equality or ethnic equality

does not require that there be no net transfers or redistribution
between genders or ethnicities.

The approach to intergenerational inequality in this paper
does differ from other approaches that assess inequality between
birth cohorts on the basis of inequalities in the net transfers
between birth cohorts. One example of these other approaches is
the notion that intergenerational equality is attained when birth
cohorts “pay their way” without subsidizing or being subsidized
by other birth cohorts, even if this involves some birth cohorts
experiencing lower material living standards than others (13, 17).

In this paper material living standards are measured by levels
of consumption and inequality between birth cohorts is evaluated
on the basis of inequalities in the consumption that different
birth cohorts experience over their lifetimes. In more specific
terms, inequality between birth cohorts is assessed by way of two
summarymeasures of inequality in the consumption experienced
by different birth cohorts. These two measures are described in
the following sections.

The IGI Index for Consumption
The first of these measures is the IGI index, applied in
this case to consumption. The IGI index is an indicator of
intergenerational inequality that is described in detail in a recent
article by Rice, Temple, and McDonald (26). At its core the
IGI index summarizes inequality between birth cohorts in, say,
consumption by calculating the Gini coefficient across estimates
of the relative inequalities between birth cohorts in lifetime
consumption. When estimated for the time period between tstart
and tend, the IGI index is calculated as follows:

IGItstart ,tend=

∑b=latest
b=earliest

∑d=latest
d=earliest

(

WbWd

∣

∣C∗
b
− C∗

d

∣

∣

)

2
(

∑b=latest
b=earliest Wb

)2
µ

where: b (and d) = the years of birth that define the birth
cohorts for which data is available between tstart and tend; Wb

= weight for the birth cohort born in year b; C∗
b
= the lifetime

consumption of the birth cohort born in year b relative to that
of other birth cohorts, estimated as described in the recent article
by Rice, Temple, and McDonald; and µ = mean of C∗ across all
birth cohorts. In this paper the weights allocated to birth cohorts
reflect population distributions by birth cohort. These population
distributions in turn reflect the demographic processes of fertility,
mortality, and overseas migration.

Like the Gini coefficient, the IGI index for consumption
satisfies the Pigou–Dalton condition (or the principle of
transfers), which is to say that whenever consumption is
transferred or redistributed from one birth cohort to another
birth cohort with a lower consumption, this is registered by
the IGI index for consumption as a decrease in inequality,
irrespective of the position of these two cohorts within the
broader distribution of consumption. Like the Gini coefficient,
the IGI index for consumption has a lower bound equal to 0 and
an upper bound that approaches 1 (when the number of birth
cohorts is large). The lower bound is attained in the extreme case
of absolute equality, in which all birth cohorts experience the
same lifetime consumption. The upper bound in attained at the
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other extreme in which all consumption is experienced by just
one birth cohort (26).

Redistributing Consumption
The second summary measure of inequality in the consumption
experienced by different birth cohorts begins with the total
present value of consumption during an extended time period
(which is the denominator for the time-interval support ratio
described above). This measure then assesses what proportion of
this total present value must be redistributed in order to attain
absolute intergenerational equality in consumption during this
time period. This measure is referred to here as the “indicator of
equalizing redistribution for consumption”.

The analysis presented in this paper focuses on 101 single
years of age from 0 to 100 during the 101 years from 2020
to 2120, inclusive. The outcome of this is that there is only
one birth cohort—that born in 2020—for which a completed
life cycle is available. With this in mind, this paper envisages
absolute intergenerational equality in consumption between 2020
and 2120 as the state in which all birth cohorts experience the
same, reference profile of per capita consumption by age, with
this reference profile being based on the completed profile of per
capita consumption by age of the 2020 birth cohort—subject to
the condition that the total present value of consumption during
the time period between 2020 and 2120 does not change.

Within the context of these particular ages and years, the total
present value of consumption (Total PVC) between 2020 and
2120 can be defined in the following way:

Total PVCtstart=2020,tend=2120 =

2120
∑

t=2020

100
∑

a=0

CatNat (1+ R)−(t−2020)

Per capita consumption at age a for the 2020 birth cohort
can be labeled C2020a (specifying a year t is unnecessary,
since for the 2020 birth cohort t will always equal a plus
2020). If all birth cohorts experience a reference profile of
per capita consumption by age that is equal to that of the
2020 birth cohort (that is, C2020a), the resulting total present
value of consumption (Total PVC2020) between 2020 and 2120
would be:

Total PVC2020tstart=2020,tend=2120 =

2120
∑

t=2020

100
∑

a=0

C2020aNat(1+R)−(t−2020)

These two totals are unlikely to be equal. Because of this, per
capita consumption at age a in the reference per capita age profile
for consumption (CREFa) is not set to C2020a, but rather to an
adjusted version of C2020a, as follows:

CREFa = C2020a×

(

Total PVCtstart=2020,tend=2120

Total PVC2020tstart=2020,tend=2120

)

In order for all birth cohorts to experience this reference
profile of per capita consumption by age, consumption-related
redistributive transfers must be received by some individuals and
paid by others. The per capita consumption-related redistributive

transfers (τ ) received by individuals at age a in year t are
calculated as follows:

τat = CREFa − Cat

Positive values of τ indicate that redistributive transfers are
received, while negative values indicate that transfers are paid.
(The total present value of redistributive transfers between 2020
and 2120 will equal zero, with the total present value of transfers
received being perfectly matched by the total present value of
transfers paid.)

The indicator of equalizing redistribution for consumption
(ER) for the time period between 2020 and 2120 is then calculated
in the following manner:

ERtstart=2020,tend=2120 =

∑2120
t=2020

∑100
a=0 |τat|Nat (1+ R)−(t−2020)

2× Total PVCtstart=2020,tend=2120

This indicator measures the proportion of consumption during
an extended time period that must be redistributed in order to
attain absolute intergenerational equality in consumption during
this time period. It varies between 0 and 1, with higher values
indicating higher levels of intergenerational inequality.

Some might argue that redistributing consumption between
birth cohorts during a particular, extended time period is
questionable in terms of intergenerational inequality over
a longer, more extensive time period. After all, increasing
consumption for low-consumption cohorts within a particular
period increases the inequality between these cohorts and
cohorts outside that particular period who experience even less
consumption. Similarly, decreasing consumption of within-
period, high-consumption cohorts increases the inequality
between these cohorts and outside-period cohorts who
experience even higher consumption. An argument of this kind,
however, runs directly counter to the Pigou–Dalton condition.
This condition suggests that redistributing consumption from
one cohort to another cohort with a lower consumption during
a particular time period does indeed decrease inequality,
irrespective of whether cohorts other than these two experience
more or less consumption.

The IGI index for consumption and the indicator of equalizing
redistribution for consumption embody different concepts
related to intergenerational inequality and are calculated in
different ways. Consequently, they will not always yield the same
results. Of the two, the IGI index is the more sound measure of
intergenerational inequality. This assessment is supported by the
Pigou–Dalton condition.While the IGI index satisfies the Pigou–
Dalton condition, the indicator of equalizing redistribution does
not. The latter, though, does provide a useful supplement to
the former. While the IGI index measures intergenerational
inequality, the indicator of equalizing redistribution emphasizes
how this inequality might be addressed through redistribution.

Material Living Standards
As mentioned above, material living standards are measured by
levels of consumption. Turning specifically to change over time
in material living standards, in this paper increases in material
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living standards between tstart and tend are assessed by way of the
growth rates of age-specific, per capita consumption (that is, Cat)
between tstart and tend.

Demographic Scenarios
The demographic scenarios in this paper are based on population
projections for Australia from 2020 to 2120 produced with a
standard cohort-component population projection model (27).
Three possible future trajectories for each of the demographic
processes of fertility, mortality, and overseas migration were
formulated (low, medium, and high), resulting in a total of
27 projections. Medium assumptions for fertility and overseas
migration reflect levels observed over the last few years, while for
mortality they continue long-term trends recorded over the last
five decades.

Fertility assumptions were trended in over the first few years
of the projection horizon from recently observed fertility rates
and then held constant at the chosen long-term levels. These
long-term assumptions for the total fertility rate were 1.50 (low),
1.65 (medium), and 1.80 (high). In all of the fertility scenarios,
a gradual aging of the fertility age profile was assumed based
on projections obtained from the parameterised Peristera and
Kostaki fertility age profile model (28).

Mortality was assumed to continue its gradual, long-term
historical decline and was projected using a modified version of
Ediev’s extrapolative model (29). No adjustments in mortality
assumptions were made due to COVID-19, since to date no
substantial effect on mortality has been observed in Australia.
Low, medium, and high assumptions were prepared in terms of
life expectancy at birth, with gradual increases in, and divergence
of, the three life expectancy trajectories assumed over time. By
the end of the projection horizon in 2120, life expectancy was
assumed to have risen to 91.7 years for females and 90.9 years for
males (low), 95.7 years for females and 94.9 for males (medium),
or 99.7 years for females and 98.9 for males (high).

Overseas migration assumptions were summarized in terms
of annual total net overseas migration gains (although the
projection model uses separate age and sex immigration and
emigration flows in its calculations). All three overseas migration
assumptions were trended in over the first few years of the
projection horizon from recent negative net migration values
resulting from the closure of the Australian border due to the
COVID-19 pandemic. The net overseas migration assumptions
were then assumed to remain fixed, with the low scenario set
at 150,000 per annum, the medium scenario at 210,000, and the
high scenario at 270,000.

While a total of 27 population projections were produced,
the demographic scenarios discussed in this paper are based
on only seven of these. A “Medium” demographic scenario
is defined by medium assumptions for fertility, mortality, and
overseas migration and constitutes a baseline against which
the other scenarios are compared. In order to investigate
the impacts of fertility, mortality, and overseas migration on
financial sustainability, intergenerational inequality, andmaterial
living standards, the other scenarios share the same medium
assumptions as the Medium demographic scenario, apart from
differing from that scenario in terms of assumptions for, in

turn, fertility, mortality, and overseas migration. “Low Fertility”
and “High Fertility” scenarios are defined by low and high
assumptions for fertility, respectively. “LowMortality” and “High
Mortality” scenarios are defined by low and high assumptions for
mortality. “Low Migration” and “High Migration” scenarios are
defined by low and high assumptions for overseas migration.

Economic Scenarios
The economic scenarios in this paper begin with estimates of
mean or per capita amounts of labor income and consumption
among individuals, broken down by single year of age, sourced
from the Australian National Transfer Accounts (NTA). The
Australian NTA is a system of macroeconomic accounts that
measures current economic flows by age in a manner consistent
with the Australian System of National Accounts. A wide range
of data sources and methods have been marshaled in order
to construct these accounts. Of the data sources used, the
most crucial have been the surveys of household expenditure,
income, and housing that have been conducted by the Australian
Bureau of Statistics, as well as the Australian System of National
Accounts. Further detail about the Australian NTA can be found
in publications by Rice, Temple, and McDonald (3, 5).

The estimates of labor income and consumption contained
within the Australian NTA are unusually comprehensive. They
incorporate people who live in private dwellings as well as those
who live in residential aged care. The estimates of labor income
include wages and salaries paid in cash, fringe benefits received
in kind, and the share of self-employment income that can be
considered to be a return to labor. The estimates of consumption
include individual as well as collective consumption. These
estimates include consumption funded by the public sector, as
well as that funded by the private sector.

Australian NTA estimates of labor income and consumption
are currently available for six financial years during the 28-year
time period between 1981–82 and 2009–10. For the purposes of
this paper, estimates of per capita labor income and consumption
by age for 2020 were derived by inflating Australian NTA
estimates for 2009–10 so that, when multiplied by the population
age distribution for 2020, these estimates align exactly with
macroeconomic benchmarks for labor income and consumption
during 2020. These macroeconomic benchmarks for 2020 were
derived from the Australian System of National Accounts,
together with other information sources.

The economic scenarios are defined by the rates at which age-
specific, per capita labor income is assumed to grow, in real terms,
during the period between 2020 and 2120.

A baseline, “Medium” economic scenario assumes that age-
specific, per capita labor income grows at a constant real rate
of 1.5% per annum for all age groups. This growth rate aligns
with the baseline growth rate for labor productivity used in
the Australian government’s 2021 Intergenerational Report. This
report assumes that in the long-term productivity grows by
1.5% per annum, which is equal to the average growth rate in
productivity over the 30 years leading up to 2018–19. Real wages
are assumed in this report to increase in line with growth in
productivity (9). Estimates based on the Australian NTA likewise
indicate that age-standardized, per capita labor income grew by
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FIGURE 1 | Population shares of different age groups, 2020–2120, Medium scenario, Australia (%).

1.5% per annum in real terms over the course of the 28-year time
period between 1981–82 and 2009–10.

Lower and higher economic scenarios are delineated through
varying the per capita labor-income growth rate around this
1.5% baseline, from 1.2 to 1.8% per annum. The 1.2% per
annum growth rate mirrors recent low labor-productivity levels
and aligns with the lower productivity growth rate used in the
2021 Intergenerational Report and the Australian government’s
Beyond the Budget 2021–22 report (9–11). The 1.8% per annum
growth rate mirrors the productivity boom of the early 1990s
and aligns with the higher productivity growth rate used in the
Beyond the Budget 2021–22 report (10, 11).

In each economic scenario, consumption is assumed to
adjust to demographic and labor-income changes in such a way
that the financial sustainability of the generational economy is
maintained at a certain level. More specifically, between 2020 and
2120 age-specific, per capita consumption is assumed to grow at
a constant real rate for all age groups such that the time-interval
support ratio is maintained at a level equal to the support ratio
for 2020.

RESULTS

The Medium Scenario
The analytical approach adopted in this paper is to estimate
an overall, “Medium” scenario for the Australian generational
economy—in which medium assumptions are used for fertility,
mortality, overseas migration, and labor-income growth—and
then to examine how altering these assumptions shapes material
living standards and intergenerational inequality while financial

sustainability is maintained at a certain level. In this section an
account of this Medium scenario will be provided.

Figure 1 describes the shares of Australia’s population that are
19 years of age or younger, between 20 and 64 years of age, and
65 years of age or older between 2020 and 2120 in the Medium
scenario. Population aging is evident in the Medium scenario,
with the share of the population that is 65 years of age or older
rising from 16.3% in 2020 to 24.0% in 2070, and then rising
more to 26.9% in 2120. The share of the population that is 19
years of age or younger falls from 24.4% in 2020 to 21.6% in
2070, and then falls further to 21.0% in 2120. The share of the
population between 20 and 64 falls as well, from 59.3% in 2020
to 54.4% in 2070 and then to 52.1% in 2120. The population
share of people 65 or older surpasses that of people 19 or younger
in 2053.

In the Medium scenario age-specific, per capita labor income
grows at a rate of 1.5% per annum between 2020 and 2120.
Because of the population aging described in Figure 1, age-
specific, per capita consumption can only grow at a substantially
lower rate—namely, 1.27% per annum—if the time-interval
support ratio is to be maintained at a level equal to the support
ratio for 2020 (This support ratio is equal to 0.787).

This consumption growth rate means that people born in
one year will enjoy levels of consumption at each age that are
1.27% higher than those experienced by people who happen
to have been born one year earlier. This inequality between
birth cohorts, when combined with the distribution of the
population by birth cohort in the Medium scenario, leads to a
value for the IGI index for consumption that is equal to 0.311.
The indicator of equalizing redistribution for consumption is
equal to 0.179, which suggests that 17.9% of the total present
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FIGURE 2 | Age-specific, per capita consumption growth rates, the IGI index for consumption, and the indicator of equalizing redistribution for consumption by

age-specific, per capita labor-income growth rates, 2020–2120, Australia. This figure assumes that the Medium demographic scenario holds.

value of consumption between 2020 and 2120 would need to
be redistributed in order to address this inequality between
birth cohorts and for equality between birth cohorts to be
attained. Since cohorts born in later years will enjoy higher
levels of consumption than those experienced by cohorts born
in earlier years, this redistribution of consumption will involve
redistribution from later to earlier cohorts.

The following sections will examine how altering fertility,
mortality, overseas migration, and labor-income growth might
alter material living standards and intergenerational inequality,
assuming that financial sustainability is maintained at a
certain level.

Labor-Income Growth
Figure 2 describes how altering the rate of growth of age-specific,
per capita labor income shapes the rate at which age-specific,
per capita consumption grows, assuming that the time-interval
support ratio is maintained at a level equal to the support
ratio for 2020. This figure also depicts how the IGI index and
the indicator of equalizing redistribution for consumption vary
with the labor-income growth rate, through the latter’s influence
on the consumption growth rate. This figure assumes that the
Medium demographic scenario holds in Australia between 2020
and 2120.

Increasing the labor-income growth rate allows the
consumption growth rate to be higher. A labor-income
growth rate of 1.5% per annum allows a consumption growth
rate of 1.27% per annum, as mentioned in the previous section.
Labor-income growth rates of 1.2 and 1.8% per annum are

associated with consumption growth rates of 0.97 and 1.57%,
respectively. Generally speaking, the consumption growth rate
must be 0.23 percentage points below the labor-income growth
rate if the time-interval support ratio is to be maintained at a
level equal to the support ratio for 2020.

Because of this link between the labor-income and
consumption growth rates, increases in the labor-income
growth rate are associated with rises in the IGI index and
the indicator of equalizing redistribution for consumption.
Increasing the labor-income growth rate from 1.2 to 1.5 to 1.8%
per annum leads the IGI index to rise from 0.248 to 0.311 to
0.367. Increasing the labor-income growth rate in this way leads
the indicator of equalizing redistribution to rise from 0.136 to
0.179 to 0.221.

In this way increasing the labor-income growth rate has the
effect of raising material living standards, but it also has a second
effect, namely, that of increasing intergenerational inequality.

Fertility
Table 1 describes the impacts that fertility, mortality, and
overseas migration have on material living standards
and intergenerational inequality, assuming that financial
sustainability is maintained at a certain level. More specifically,
this table presents, for each of the seven demographic scenarios
described above, values for the age-specific, per capita
consumption growth rate, the IGI index for consumption,
and the indicator of equalizing redistribution for consumption,
assuming that the Medium economic scenario holds. The
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TABLE 1 | Population shares of different age groups, age-specific, per capita consumption growth rates, the IGI index for consumption, and the indicator of equalizing

redistribution for consumption under different demographic scenarios, 2020–2120, Australia.

Demographic scenario Assumptions Population shares of age

groups, 2120 (%)

Consumption

growth rate

(% pa)

IGI index for

consumption

Indicator of

equalizing

redistribution for

consumptionFertility Mortality Overseas

migration

≤19 years 20–64

years

≥65

years

Medium Medium Medium Medium 21.0 52.1 26.9 1.27 0.311 0.179

Low fertility Low Medium Medium 19.8 52.4 27.8 1.27 0.319 0.177

High fertility High Medium Medium 22.2 51.9 25.9 1.26 0.303 0.181

Low mortality Medium Low Medium 20.3 50.7 29.0 1.22 0.299 0.172

High mortality Medium High Medium 21.6 53.5 24.9 1.31 0.323 0.185

Low migration Medium Medium Low 20.4 51.4 28.3 1.22 0.316 0.170

High migration Medium Medium High 21.3 52.6 26.1 1.30 0.305 0.185

This table assumes that the Medium economic scenario holds.

population shares of different age groups in 2120 are
also presented.

The results in Table 1 for the Medium demographic scenario
align with those reported above for the overall, Medium
scenario for the Australian generational economy. This is because
combining the Medium demographic scenario with the Medium
economic scenario yields the overall, Medium scenario.

The impact that fertility has on these measures of material
living standards and intergenerational inequality can be
elucidated by comparing the Medium demographic scenario
with the Low Fertility and High Fertility scenarios in Table 1.
Increasing fertility from low to medium to high increases the
population share of younger Australians and decreases that of
older Australians. These population changes are associated with
very small decreases in the consumption growth rate. Through
these effects on population and consumption growth, increasing
fertility decreases intergenerational inequality as measured by
the IGI index, although it appears to increase the indicator of
equalizing redistribution to a small extent.

Mortality
How mortality shapes material living standards and
intergenerational inequality can be discerned by comparing
the Medium demographic scenario with the Low Mortality and
High Mortality scenarios in Table 1. Increasing mortality, which
shortens life expectancies at birth, increases the population
shares of younger Australians and Australians of middling
age and decreases the population share of older Australians.
These population changes are associated with increases in
the consumption growth rate—at the cost of shorter life
expectancies, of course. Through these effects on population
and consumption growth, increasing mortality increases
intergenerational inequality.

Overseas Migration
The impact that overseas migration has on material living
standards and intergenerational inequality can be discerned by
comparing the Medium demographic scenario with the Low
Migration and High Migration scenarios in Table 1. Increasing

overseas migration from low to medium to high increases
the population share of Australians of middling age and
decreases that of older Australians, which is associated with
increases in the consumption growth rate. Through these effects
on population and consumption growth, increasing overseas
migration decreases intergenerational inequality as measured by
the IGI index, although it appears to increase the indicator of
equalizing redistribution.

DISCUSSION

The results reported above describe how the Australian
generational economy might perform in coming decades with
respect to financial sustainability, intergenerational inequality,
and material living standards. Four general points emerge from
these results.

Firstly, because of population aging, age-specific, per capita
consumption can only grow at a substantially lower rate than age-
specific, per capita labor income if financial sustainability is to be
maintained at a certain level. The difference between the labor-
income growth rate and the consumption growth rate depends on
the level at which financial sustainability is to be maintained and
on the degree of population aging, and so on the demographic
processes of fertility, mortality, and overseas migration. If the
Medium demographic scenario holds in Australia between 2020
and 2120, and the time-interval support ratio is to be maintained
at a level equal to the support ratio for 2020, generally speaking
the consumption growth rate must be 0.23 percentage points
below the labor-income growth rate.

Secondly, conflicts exist between the three evaluative criteria
of financial sustainability, intergenerational inequality, and
material living standards. Uncontrolled growth in material living
standards places financial sustainability at risk. Even if growth
in material living standards is controlled in such a way that
financial sustainability is maintained at a certain level, growth
in material living standards leads to intergenerational inequality.
Resolution of this conflict between growth in material living
standards and intergenerational inequality requires some degree
of redistribution between birth cohorts.
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In the overall, Medium scenario, the redistribution required is
equal to 17.9% of the total present value of consumption between
2020 and 2120. Since in the Medium scenario cohorts born in
later years enjoy higher levels of consumption than cohorts born
in earlier years, this redistribution will involve redistribution
from later, more-well-off cohorts to earlier, less-well-off cohorts.
This redistribution can be instigated through a variety of
mechanisms. In some cases the consumption of earlier, less-well-
off cohorts can be raised through contemporaneous transfers
from later to earlier cohorts. In some cases the consumption of
earlier, less-well-off cohorts can be raised through these cohorts
incurring liabilities that are subsequently repaid by later, more-
well-off cohorts. There is also scope for the consumption of
earlier cohorts to be raised through earlier cohorts drawing down
their assets and transferring less to later cohorts at death through
bequests. Older Australians tend not to draw down their assets
as they age, with large amounts of assets being transferred to
later cohorts at death (3, 30, 31). Needless to say, any decisions
about redistribution from later to earlier cohorts should take
into account the impacts of future demographic and economic
changes as well as the uncertainties that surround the trajectories
of these changes.

Thirdly, the conflict between growth in material living
standards and intergenerational inequality can also be seen in
the impacts that some demographic and economic changes
have on these two evaluative criteria. Increasing the labor-
income growth rate allows the consumption growth rate to
be higher, but is also associated with rises in intergenerational
inequality (as measured by the IGI index and the indicator of
equalizing redistribution for consumption). Increasing fertility
decreases intergenerational inequality (as measured by the
IGI index), but is associated with very small decreases in
the consumption growth rate. While increasing mortality
is associated with increases in the consumption growth
rate, this is at the cost of increases in intergenerational
inequality, as well as shorter life expectancies. Notably, however,
with regard to this conflict increasing overseas migration
stands apart from these other demographic and economic
changes. Increasing overseas migration is not only associated
with increases in the consumption growth rate, it also
decreases intergenerational inequality (as measured by the
IGI index).

Fourthly, that increasing overseas migration combines
increasing material living standards with decreasing
intergenerational inequality suggests that it is a distinctly
useful policy tool for meeting the challenges posed by population
aging. This suggestion is strengthened by the fact that overseas
migration is more amenable to direct state or government
control than fertility, mortality, and labor-income growth. This
is particularly true for countries like Australia that do not share
land borders with any other countries.

The usefulness of increasing overseas migration as a policy
tool suggests, in turn, that studies of financial sustainability,
intergenerational inequality, and material living standards, both
theoretical and empirical, should incorporate overseas migration
where possible, in addition to fertility, mortality, and labor-
income growth. This is particularly true for studies of countries

like Australia in which overseas migration is significant and the
total population size is comparatively small.

As described above, the assumptions that define the
demographic and economic scenarios in this paper reflect
levels or long-term trends observed over the last few decades.
Nevertheless, it is possible that future demographic and
economic changes will not reflect those experienced in the
past. The COVID-19 pandemic has illustrated how expectations
about future demographic and economic changes can be
disrupted by unforeseen events (9, 10, 32). There is also
a question about whether over extended time periods the
labor-income and consumption growth rates discussed in this
paper, when combined with population growth, are sustainable
in environmental terms, irrespective of their sustainability in
financial terms, particularly in the context of climate change.
How technology will evolve in the future is also uncertain. The
demographic and economic scenarios in this paper are based
on a range of low, medium, and high assumptions for fertility,
mortality, overseas migration, and labor-income growth, but the
future trajectories of demographic and economic changes are
inherently uncertain.

CONCLUSION

This paper has examined how the Australian generational
economy might perform in coming decades in terms of
intergenerational inequality as well as financial sustainability
and material living standards. How the performance of the
Australian generational economy is shaped by variations in
fertility, mortality, overseas migration, and labor-income growth
has also been assessed.

In the future this work could be developed in a number of
ways, including the delineation of scenarios that capture how the
shape of the profile of per capita labor income by age in Australia
might change in future years. The shape of this profile changed
substantially during the 2000s as a result of increases in mature
age labor force participation (3, 5), although change was much
more moderate in the 2010s (33). The Australian government’s
2021 Intergenerational Report includes projections of labor force
participation rates that include some change in the age profile of
participation rates in the future (9). Future change in the shape
of the age profile of per capita labor income may affect the future
performance of the Australian generational economy.

Evaluating the performance of a generational economy
on the basis of intergenerational inequality, in addition to
financial sustainability and material living standards, has the
potential to foster a more complete understanding of that
generational economy. It is hoped that this paper offers a step
in this direction.

DATA AVAILABILITY STATEMENT

The datasets presented in this study can be found in online
repositories. These repositories can be found at: https://cepar.
edu.au/cepar-population-ageing-projections and https://www.
ntaccounts.org/web/nta/show/Browse%20database.

Frontiers in Public Health | www.frontiersin.org 9 June 2022 | Volume 10 | Article 798298

https://cepar.edu.au/cepar-population-ageing-projections
https://cepar.edu.au/cepar-population-ageing-projections
https://www.ntaccounts.org/web/nta/show/Browse%20database
https://www.ntaccounts.org/web/nta/show/Browse%20database
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Rice et al. Financial Sustainability and Intergenerational Inequality

AUTHOR CONTRIBUTIONS

Paper conceived and written by JR. Population projections
provided by TW. Advice and ideas provided by JT and PM. Final
manuscript reviewed by all authors. All authors contributed to
the article and approved the submitted version.

FUNDING

The Australian Research Council Centre of Excellence in
Population Ageing Research (CEPAR) funds the salaries of
Wilson and Temple and the estimation of the Australian National
Transfer Accounts through Grant CE1101029. Additional
funding has been received from the National Health and Medical

Research Council and the Australian Research Council through
an Ageing Well, Ageing Productively Research Program Grant
(401158) and from the Australian Government Department of
Social Services (46074597).

ACKNOWLEDGMENTS

Beau Stephen, Ann Grealy, and Linda Skiller from the Australian
Bureau of Statistics (ABS) were very helpful in facilitating access
to surveys conducted by the ABS. An earlier version of this paper
was presented at the National Transfer Accounts Global Meeting
on Population and the Generational Economy, 2020. The paper
benefited greatly from insightful comments from the reviewers,
as well as Julie McMillan.

REFERENCES

1. Australian Bureau of Statistics. National, State and Territory Population,

March 2021. (2021). Available online at: https://www.abs.gov.au/statistics/

people/population/national-state-and-territory-population/mar-2021

(accessed October 11, 2021).

2. Lee R, Mason A. Lifecycles, support systems, and generational flows:

patterns and change. In: Lee R, Mason A, editors. Population Aging and

the Generational Economy: A Global Perspective. Cheltenham: Edward Elgar

(2011). Co-published by the International Development Research Centre.

p. 79–106.

3. Rice JM, Temple J, McDonald P. National Transfer Accounts for Australia:

2003–04 and 2009–10 Detailed Results. Canberra: ARC Centre of Excellence

in Population Ageing Research (2014). Co-published by the Crawford School

of Public Policy, Australian National University. p. 140.

4. Rice JM, Temple JB, McDonald PF. Private and public consumption

across generations in Australia. Australas J Ageing. (2017) 36:4. 279–85.

doi: 10.1111/ajag.12489

5. Temple JB, Rice JM, McDonald PF. Mature age labour force participation and

the life cycle deficit in Australia: 1981–82 to 2009–10. J Econ Ageing. (2017)

10:21–33. doi: 10.1016/j.jeoa.2017.08.001

6. Mason A, Lee R. Population aging and the generational economy: key

findings. In: Lee R, Mason A, editors. Population Aging and the Generational

Economy: A Global Perspective. Cheltenham: Edward Elgar. Co-published by

the International Development Research Centre (2011). p. 3–31.

7. Chomik R, Graham S, Yan S, Bateman H, Piggott J. Retirement Income in

Australia: Part I – Overview. Sydney: ARC Centre of Excellence in Population

Ageing Research (2018). p. 29.

8. Kendig H, McDonald P, Piggott J, editors. Population Ageing and Australia’s

Future. Canberra: Australian National University Press (2016). p. 317.

9. Commonwealth of Australia. 2021 Intergenerational Report: Australia over the

Next 40 Years. Canberra: Commonwealth of Australia (2021). p. 180.

10. Commonwealth of Australia, Parliamentary Budget Office. Beyond the Budget

2021–22: Fiscal Outlook and Scenarios. Canberra: Commonwealth of Australia

(2021). p. 45.

11. Commonwealth of Australia, Parliamentary Budget Office. Beyond the

Budget 2021–22: Supplementary Paper. Canberra: Commonwealth of Australia

(2021). p. 25.

12. State of New South Wales, New South Wales Treasury. 2021–22 NSW

Intergenerational Report. Sydney: State of New South Wales (2021). p. 118.

13. Callaghan M, Ralston D, Kay C. Retirement Income Review: Final Report.

Canberra: Commonwealth of Australia (2020). p. 638.

14. Wood D, Griffiths K, Emslie O. Generation Gap: Ensuring a Fair Go for

Younger Australians. Melbourne: Grattan Institute (2019). p. 71.

15. Bessant JC, Emslie M, Watts R. Accounting for future generations:

intergenerational equity in Australia. Aus J Public Adm. (2011) 70:143–55.

doi: 10.1111/j.1467-8500.2011.00723.x

16. Carmody C. Considering future generations – sustainability in theory

and practice. Economic Roundup. Canberra: Commonwealth of Australia,

Treasury (2012). p. 65–91.

17. Coombs G, Dollery B. The ageing of Australia: fiscal sustainability,

intergenerational equity and inter-temporal fiscal balance. Aust J Soc Issues.

(2004) 39:459–70. doi: 10.1002/j.1839-4655.2004.tb01194.x

18. Gál RI, Monostori J. Indicators of Economic Sustainability and

Intergenerational Fairness. Vienna: AGENTA (2014). p. 56.

19. Gál RI, Monostori J. Economic sustainability and intergenerational fairness:

a new taxonomy of indicators. Intergenerat Jus Rev. (2017) 3:77–86.

doi: 10.24357/igjr.11.2.632

20. Lee R, Mason A, members of the NTA Network. Is low fertility really a

problem? Population aging, dependency, and consumption. Science. (2014)

346:229–34. doi: 10.1126/science.1250542

21. Cutler DM, Poterba JM, Sheiner LM, Summers LH. An aging society:

opportunity or challenge? Brookings Pap Econ Act. (1990) 1990:1–73.

doi: 10.2307/2534525

22. Mason A, Lee R. Introducing age into national accounts. In: Lee R,

Mason A, editors. Population Aging and the Generational Economy: A

Global Perspective. Cheltenham: Edward Elgar (2011). Co-published by the

International Development Research Centre. p. 55–78.

23. Mason A, Lee R, members of the NTA Network. Six ways population

change will affect the global economy. Popul Dev Rev. (2022) 48:51–73.

doi: 10.1111/padr.12469

24. Lee R, McCarthy D, Sefton J, Sambt J. Full generational accounts: what

do we give to the next generation? Popul Dev Rev. (2017) 43:695–720.

doi: 10.1111/padr.12113

25. Harrison M. Valuing the Future: The Social Discount Rate in Cost-Benefit

Analysis. Canberra: Commonwealth of Australia, Productivity Commission

(2010). p. 175.

26. Rice JM, Temple JB, McDonald PF. Intergenerational inequality

and the intergenerational state. J Popul Res. (2021) 38:367–399.

doi: 10.1007/s12546-021-09273-1

27. Wilson T, Rees P. A brief guide to producing a national population

projection. Aus Population Stud. (2021) 5:77–100. doi: 10.37970/aps.v

5i1.84

28. Peristera P, Kostaki A. Modeling fertility in modern populations. Demogr Res.

(2007) 16:141–94. doi: 10.4054/DemRes.2007.16.6

29. Ediev DM. Extrapolative Projections of Mortality: Towards a More

Consistent Method. Part I:The Central Scenario. Vienna: Vienna Institute of

Demography (2008). p. 50. (Vienna Institute of Demography working paper

no. 3/2008).

30. Temple JB, McDonald PF, Rice JM. Net assets available at age of death in

Australia: an extension of the National Transfer Accounts methodology. Popul

Rev. (2017) 56:78–101. doi: 10.1353/prv.2017.0008

31. Commonwealth of Australia, Productivity Commission.Wealth Transfers and

Their Economic Effects. Canberra: Commonwealth of Australia (2021). p. 176.

Frontiers in Public Health | www.frontiersin.org 10 June 2022 | Volume 10 | Article 798298

https://www.abs.gov.au/statistics/people/population/national-state-and-territory-population/mar-2021
https://www.abs.gov.au/statistics/people/population/national-state-and-territory-population/mar-2021
https://doi.org/10.1111/ajag.12489
https://doi.org/10.1016/j.jeoa.2017.08.001
https://doi.org/10.1111/j.1467-8500.2011.00723.x
https://doi.org/10.1002/j.1839-4655.2004.tb01194.x
https://doi.org/10.24357/igjr.11.2.632
https://doi.org/10.1126/science.1250542
https://doi.org/10.2307/2534525
https://doi.org/10.1111/padr.12469
https://doi.org/10.1111/padr.12113
https://doi.org/10.1007/s12546-021-09273-1
https://doi.org/10.37970/aps.v5i1.84
https://doi.org/10.4054/DemRes.2007.16.6
https://doi.org/10.1353/prv.2017.0008
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Rice et al. Financial Sustainability and Intergenerational Inequality

32. Wilson T, Temple J, Charles-Edwards E. Will the COVID-19

pandemic affect population ageing in Australia? J Popul Res. (2021).

doi: 10.1007/s12546-021-09255-3

33. McDonald P, Moyle H. The cessation of rising employment rates at older ages

in Australia, 2000–2019. Aus Popul Stu. (2020) 4:20–36. doi: 10.37970/aps.

v4i1.61

Conflict of Interest: The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be construed as a

potential conflict of interest.

The reviewer RL declared a past collaboration with one of the authors JR to

the handling editor.

Publisher’s Note: All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated organizations, or those of

the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Rice, Wilson, Temple and McDonald. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Public Health | www.frontiersin.org 11 June 2022 | Volume 10 | Article 798298

https://doi.org/10.1007/s12546-021-09255-3
https://doi.org/10.37970/aps.v4i1.61
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	The Impact of Demographic and Economic Change on the Australian Generational Economy: Financial Sustainability, Intergenerational Inequality, and Material Living Standards
	Introduction
	Materials and Methods
	Evaluating the Generational Economy
	Financial Sustainability
	Intergenerational Inequality
	The IGI Index for Consumption
	Redistributing Consumption

	Material Living Standards

	Demographic Scenarios
	Economic Scenarios

	Results
	The Medium Scenario
	Labor-Income Growth
	Fertility
	Mortality
	Overseas Migration

	Discussion
	Conclusion
	Data Availability Statement
	Author Contributions
	Funding
	Acknowledgments
	References


