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Abstract
Inequality between generations is a central feature of human societies. Moreover, 
within human societies many institutions have developed that mould and shape 
intergenerational inequality, including the state. Nevertheless, intergenerational ine-
quality has typically been only loosely defined as a concept. This article examines 
intergenerational inequality in income, as well as how the state works to alter inter-
generational inequality in income through the redistributive effect of public trans-
fers. In order to provide greater definition to the concept of intergenerational ine-
quality, the article introduces a new measure of intergenerational inequality: the IGI 
index. Building on this index, the article also constructs a new measure of the redis-
tributive effect of public transfers on intergenerational inequality. With these new 
measures added to its methodological toolkit, the article presents new evidence on 
the incomes and public transfers paid and received by different ages and generations. 
This evidence is drawn from the recently developed Australian National Transfer 
Accounts, which include data on incomes and public transfers in Australia during 
the 28-year time period between 1981–82 and 2009–10. The analyses presented 
suggest that there are substantial inequalities in the incomes received by different 
generations, with earlier generations generally receiving less income in real terms 
over their lifetimes than later generations. As the state has operated through time—
receiving taxes and other public transfers from some individuals and paying social 
protection and other public transfers to others—it has mostly favoured later genera-
tions more than earlier generations. In doing so, it has mostly worked to increase 
intergenerational inequality.
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Introduction

Inequality is one of the central concerns of contemporary social science research. 
One of the central features of human societies is the division of societies into dif-
ferent generations, each living contemporaneously with other generations and yet 
living through the human life cycle in its own particular time and with its own 
particular experiences. The amalgamation of these two phenomena—inequality 
between generations, or intergenerational inequality—is itself a central feature of 
human societies.

For a variety of reasons, intergenerational inequality can be considered to be 
an indicator of intergenerational fairness—or, more particularly, of deficiencies 
in intergenerational fairness. A basic principle of intergenerational fairness is that 
every generation should be treated equally, which is to say that in the evaluation 
of intergenerational fairness all generations should be given equal weight. This 
principle has a long history, including Sidgwick (1907) and Ramsey (1928) as 
well as more recent formulations by Sunstein (2007) and Asheim (2010), among 
others. With this basic principle in mind, theories of fairness that focus on equal-
ity of outcomes would argue that inequalities between generations in terms of 
outcomes—such as material standards of living as measured through income, 
consumption, or wealth—are intrinsically unfair and so these inequalities are 
indicators of deficiencies of fairness between generations (see McDonald, 2005). 
In contrast, theories of fairness that focus on equality of opportunities would 
argue that it is inequalities between generations in terms of opportunities that are 
intrinsically unfair and so it is these inequalities that are indicators of deficiencies 
of fairness between generations (see McDonald, 2013). However, it is likely that 
inequalities between generations in terms of outcomes reflect, to a large extent, 
the unequal opportunities that are open to different generations. Generations 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 generations who happen to be born during times of high material living stand-
ards. Given this, theories of fairness that focus on equality of opportunities could 
also argue that inequalities between generations in terms of outcomes are indica-
tors of inequalities between generations in terms of opportunities and are, in this 
way, indicators of deficiencies of fairness between generations.

Interest in intergenerational inequality and fairness has risen among social sci-
entists around the world as existing systems of transfers between generations have 
been challenged by social and demographic processes such as population age-
ing. In Australia, studies of intergenerational inequality and fairness have been 
published with increasing frequency. Over the past few years these studies have 
included research by Kendig, O’Loughlin, Hussain, and Cannon (Kendig et  al., 
2017, 2019; O’Loughlin et  al. 2020), Rice et  al. (2017), Whiteford (2018), the 
Productivity Commission (2018, 2020), Spies-Butcher and Stebbing (2019), and 
Wood et  al. (2019), as well as others. Despite this rising interest, intergenera-
tional inequality and intergenerational fairness have typically been only loosely 
defined as concepts both in Australia and internationally.
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By way of illustration, a taxonomy of indicators of economic sustainability 
and intergenerational fairness has been developed by Gál and Monostori (2014, 
2017). Economic sustainability and intergenerational fairness are distinct con-
cepts, although they are often conflated by social scientists who presume that 
a lack of economic sustainability will lead to unfair or unequal effects on later 
generations (Gál & Monostori, 2014: p. 15; 2017: p. 83). A review of Gál and 
Monostori’s taxonomy quickly reveals that, while indicators of economic sustain-
ability are commonplace, indicators that focus clearly and specifically on inter-
generational fairness are few and far between. Some indicators—such as the net 
transfer rate, the benefit/tax ratio, and the implicit tax rate—do focus on inter-
generational fairness, but none of these focus on intergenerational fairness across 
the entire economy or across the entire population (Gál & Monostori, 2014: pp. 
28–30; 2017: pp. 78–83). This is a significant gap in the literature on indicators 
of economic sustainability and intergenerational fairness.

Interest in intergenerational inequality and fairness is not limited to social 
scientists. The wider population also has beliefs and opinions about these phe-
nomena. For example, very substantial proportions of Australians (39 per cent 
in 2009–2010 and 49 per cent in 2015–2017) say that lifelong opportunities have 
been better for Baby Boomers than for younger people. Moreover, very sub-
stantial proportions of Australians (58 per cent in 2009–2010 and 49 per cent in 
2015–2017) say that lifelong opportunities have been better for Baby Boomers 
than for older people who have already retired. Relatedly, most Australians (60 
per cent in 2009–2010 and 53 per cent in 2015–2017) think that Baby Boomers 
and older people who have already retired are getting less than their fair share of 
government benefits (Kendig et al., 2019; O’Loughlin et al., 2020).

Intergenerational inequality can be assessed along a range of dimensions. It 
can relate, for example, to the income received, the consumption experienced, 
or the wealth held by different generations. Intergenerational inequality is one 
aspect of the “generational economy”, for which Mason and Lee offer the follow-
ing definition:

Generational economy n (1) the social institutions and economic mecha-
nisms used by each generation or age group to produce, consume, share, and 
save resources; (2) the economic flows across generations or age groups that 
characterize the generational economy; (3) explicit and implicit contracts 
that govern intergenerational flows; (4) the intergenerational distribution 
of income or consumption that results from the foregoing. (Mason & Lee, 
2011b: p. 7)

Given the interest of the wider population in intergenerational inequality, as 
well as the centrality of intergenerational inequality to human societies, it is 
hardly surprising that many institutions and conventions that mould and shape 
intergenerational inequality have developed within human societies. One of the 
most important of these is the state. As the state operates through time—receiv-
ing taxes and other public transfers from some individuals and paying social pro-
tection and other public transfers to others—it works to alter intergenerational 
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inequality. How the state works to alter intergenerational inequality is one aspect 
of the “intergenerational state” (Folbre & Wolf, 2012; Miller, 2011), which can 
be conceptualised as that aspect of the state that moulds and shapes the genera-
tional economy.

This article aims to contribute to the study of intergenerational inequality—in 
particular, intergenerational inequality in income—both conceptually and empiri-
cally. Conceptually, the article provides greater definition to the concept of inter-
generational inequality by introducing a new measure of intergenerational inequal-
ity—the IGI index. Empirically, the article presents new evidence on the incomes 
received by different ages and generations, as well as new evidence based on the 
IGI index. This evidence is drawn from the recently developed Australian National 
Transfer Accounts (NTA), which include data on the incomes and public transfers 
paid and received by different ages and generations in Australia during the 28-year 
time period between 1981–82 and 2009–10. The article also aims to contribute con-
ceptually and empirically to the study of how the intergenerational state works to 
alter intergenerational inequality in income through the redistributive effect of pub-
lic transfers. Building on the IGI index, the article constructs a new measure of the 
redistributive effect of public transfers on intergenerational inequality. Drawing on 
the Australian NTA, the article presents new evidence on the public transfers paid 
and received by different ages and generations, as well as new evidence based on 
this measure of the redistributive effect of public transfers. Given the relationship 
between intergenerational inequality and intergenerational fairness, the introduction 
of the IGI index fills a significant gap in the literature on indicators of economic 
sustainability and intergenerational fairness. The new measure of the redistributive 
effect of public transfers, constructed from the IGI index, fills a similar gap.

This article is divided into the following sections from this point onwards: (1) 
data source; (2) income and public transfers, including (a) cross-sectional perspec-
tives and (b) cohort perspectives; (3) intergenerational inequality in income and the 
redistributive effect of public transfers, including (a) a new index of intergenera-
tional inequality, (b) measuring the redistributive effect of public transfers, and (c) 
results; (4) trends in intergenerational inequality in income and the redistributive 
effect of public transfers; (5) discussion; and (6) conclusion. In addition, an appen-
dix further discusses two considerations relevant to the analyses presented in this 
article, namely, weights and age effects.

Data source

The analyses presented in this article are based on data from the Australian NTA. 
The Australian NTA itself is based on concepts and methods developed by the global 
NTA project led by Ronald Lee and Andrew Mason, the goal of which is to deepen 
understanding of the generational economy (Lee and Mason 2011; United Nations 
Department of Economic & Social Affairs, 2013). NTA have been described as:

A system of macroeconomic accounts that measures current economic flows 
by age in a manner consistent with the United Nations System of National 
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Accounts. NTA measures age-specific labour income, asset income, consump-
tion, transfers and saving, accounting for flows within households, between 
households, through the public sector and with the rest of the world. (United 
Nations Department of Economic & Social Affairs, 2013: p. 199)

NTA focus on these economic flows as they affect the individuals resident in a 
particular country. Economic flows to and from these individuals can take place 
through three institutional sectors: the public sector, the private sector, and the rest 
of the world (Mason & Lee, 2011a; United Nations Department of Economic & 
Social Affairs, 2013). In the Australian NTA, the public sector consists of general 
government and public corporations (that is, corporations that are controlled by gov-
ernment and mainly engaged in the production of goods or services for sale in the 
market) that are resident in Australia. The private sector includes households, non-
profit institutions serving households (NPISHs), unincorporated businesses, and pri-
vate corporations that are resident in Australia. The rest of the world consists of 
anything and anybody not resident in Australia.

NTA focus on economic flows to and from individuals. The institutions that make 
up the institutional sectors just mentioned are conceptualised as agents of individu-
als or as intermediaries between individuals (United Nations Department of Eco-
nomic & Social Affairs, 2013). General government, for example, is treated as an 
agent of taxpayers and as an intermediary between taxpayers and the recipients of 
social protection. Similarly, private corporations are treated as agents of their own-
ers and as intermediaries between their owners and their customers. (In the case of 
private corporations paying taxes to general government, which uses these taxes 
to fund social protection, private corporations and general government are treated 
as intermediaries between the owners of private corporations and the recipients of 
social protection.)

NTA are founded on the following flow identity (United Nations Department of 
Economic & Social Affairs, 2013: p. 29). For each group of individuals of age x:

where: Yl = labour income; τi = transfer inflows; Ypi = property income inflows; 
Yk = capital income; C = consumption; τo = transfer outflows; Ypo = property income 
outflows; and S = saving.

The left-hand side of this equation consists of all the inflows received by age 
group x, while the right-hand side consists of all the outflows paid by age group x. 
The equation describes the fact that, for each age group, these inflows must equal 
these outflows.

Each of the economic flows in Eq. 1 can take place through public sector institu-
tions or private sector institutions. For example, a distinction can be made between 
transfers received from the public sector (public transfer inflows) and those received 
from the private sector (private transfer inflows). A distinction can also be made 
between transfers paid to the public sector (public transfer outflows) and those paid 
to the private sector (private transfer outflows).

Incorporating these distinctions into Eq. 1, together with some rearranging, yields 
the following:

(1)Ylx + �ix + Ypix + Ykx = Cx + �ox + Ypox + Sx
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where: τif = private transfer inflows; τof = private transfer outflows; τig = public trans-
fer inflows; and τog = public transfer outflows. In this equation, capital income, prop-
erty income inflows and outflows, consumption, and saving can take place through 
public sector institutions or private sector institutions.

The left-hand side of Eq. 2 consists of the net disposable income for age group 
x, while the right-hand side consists of the ways in which age group x can use this 
income (United Nations Department of Economic & Social Affairs, 2013: pp. 
30–31, 73, 74). As indicated by the bracketed groups on the left-hand side of this 
equation, net disposable income can be decomposed into two components: pre-pub-
lic-transfer income (the first bracketed group) and net public transfers (the second 
bracketed group).

In NTA, the economic flows in Eqs.  1 and 2 are broken down into even more 
finely delineated economic flows. The Australian NTA consists of 67 detailed 
account items that measure these economic flows by age. More specifically, these 
detailed account items describe mean or per capita amounts for these economic flows 
among individuals, broken down by single year of age. A wide range of methods 
and data sources were marshalled in order to construct these detailed account items. 
Of the data sources used, the most crucial were the surveys of household expendi-
ture, income, and housing that have been conducted by the Australian Bureau of 
Statistics (ABS), as well as the Australian System of National Accounts (ABS 1985, 
1986, 1988, 1991, 1994, 1997, 2000, 2007b, 2008a, 2008b, 2012, 2013). The meth-
ods and data sources used to construct these detailed account items are described in 
Rice et al. (2014) and Temple et al. (2017).

This article examines intergenerational inequality as it relates to the left-hand 
side of Eq. 2, that is, net disposable income. To this end, three income and public 
transfer variables are constructed from the Australian NTA detailed account items. 
These variables are: (1) pre-public-transfer income; (2) net public transfers; and (3) 
post-public-transfer income, which is simply net disposable income renamed.

Pre-public-transfer income comprises all net disposable income apart from net 
public transfers. It includes labour income, capital income (including capital income 
from owner-occupied housing), property income inflows net of property income out-
flows, and private transfers inflows net of private transfer outflows (including private 
transfers within households as well as between households).

Net public transfers is equal to public transfer inflows minus public transfer out-
flows. Public transfer inflows are inflows of transfers received from the public sector. 
They include transfers received in kind as well as in cash. They also include trans-
fers for collective as well as individual consumption. Public transfer inflows include 
transfers received for social protection, education, health, housing, child care, and 
residential aged care, as well as transfers in other areas such as defence and pub-
lic order and safety. Public transfer outflows, in contrast, are outflows of transfers 
paid to the public sector. They include current taxes on income and wealth, such as 
income taxes levied on individuals and enterprises. They also include taxes on pro-
duction and imports, such as employers’ payroll taxes, taxes on property, Goods and 

(2)
(
Ylx + Ykx + Ypix − Ypox + �if x

− �of x

)
+

(
�igx

− �ogx

)
= Cx + Sx
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Services Tax (GST) as well as other taxes on the provision of goods and services, 
and taxes on the use of goods and the performance of activities.

Post-public-transfer income, which is simply net disposable income renamed, is 
equal to pre-public-transfer income plus net public transfers. As indicated in Eq. 2, it 
is also equal to consumption plus saving.

Data from the Australian NTA is currently available for six different financial 
years during the 28-year time period between 1981–82 and 2009–10. These years 
are: 1981–82, 1988–89, 1993–94, 1998–99, 2003–04, and 2009–10. This time series 
data can be used to examine how economic flows for different age groups have 
changed over time. It can also be used to investigate how economic flows for differ-
ent generations or birth cohorts have changed as these generations or birth cohorts 
have aged.

Australian NTA data offers a number of advantages for the study of intergenera-
tional inequality and the redistributive effect of public transfers.

Firstly, Australian NTA data is broken down by single year of age, which means 
that comparisons between different age groups and between different generations or 
birth cohorts can be very finely delineated.

Secondly, Australian NTA data includes information on a wide range of types of 
income and public transfers, including, for example, public transfer inflows received 
in kind, public transfer inflows for collective consumption, public transfer outflows 
in the form of taxes on production and imports, capital income from owner-occupied 
housing, and private transfers within households. This facilitates comparisons of 
income and public transfers that can be very comprehensive in scope. In this regard 
Australian NTA data is an improvement on data that excludes one or more of these 
types of income or public transfers.

Thirdly, Australian NTA data focuses on economic flows to and from individuals, 
who can be distinguished on the basis of age or year of birth. This is an improve-
ment on data that focuses on economic flows to and from households distinguished 
on the basis of the age or the year of birth of the household head. The appropriate 
units of analysis for identifying age groups and generations or birth cohorts are indi-
viduals, not households, since a substantial proportion of households include mul-
tiple age groups and multiple generations or birth cohorts. Economic flows to and 
from households—even households whose heads are the same age or were born in 
the same year—are not flows to and from age groups, generations, or birth cohorts, 
but rather flows to and from multi-age and multi-generational groups.

Many studies of intergenerational inequality use data that is not broken down 
by single year of age, excludes one or more types of income or public transfers, 
or focuses on households distinguished on the basis of the age or the year of birth 
of the household head (in Australia these studies include Productivity Commission, 
2018, 2020; Whiteford, 2018; Wood et al., 2019). Data from the Australian NTA, 
as well as data from NTA for other countries, are in fact unmatched when it comes 
to the three points just mentioned (on NTA for other countries, see, for example, 
d’Albis, et al., 2020; d’Albis et al., 2017; Gál & Monostori, 2017; Gál et al., 2018; 
Hammer et al., 2018; Mérette & Navaux, 2019; as well as Lee and Mason 2011).

In order to facilitate comparisons over time (and between generations or birth 
cohorts), the income and public transfer variables for all years have been adjusted 



374	 J. M. Rice et al.

1 3

for inflation. These variables have been converted into 2009–10 Australian dollars 
(per year) through the use of chain price indices for expenditure on Gross Domestic 
Product (for 1981–82, chain price indices were used in combination with implicit 
price deflators for expenditure on Gross Domestic Product) (ABS 2000; ABS 2013). 
Changes over time (and differences between generations or birth cohorts) are thus 
presented in real or constant dollar terms.

Missing data for the income and public transfer variables is imputed in the fol-
lowing way. Firstly, for each variable, a data set is constructed in which each row 
contains the mean for that variable for a particular birth cohort at a particular age 
during a particular year. Secondly, based on this data set, for each birth cohort, a set 
of values for missing data are imputed by linear interpolation between ages. Thirdly, 
for each age, another set of values for missing data are imputed by linear interpola-
tion between birth cohorts. Fourthly, the means of these two sets of values for miss-
ing data are calculated. Fifthly, for each year, these means are inflated or deflated 
so that, when multiplied by the population age distribution for that year, they align 
exactly with benchmarks from the aggregate or macro-level economy during that 
year. These aggregate or macro-level benchmarks are derived from the Australian 
System of National Accounts and other information sources. Sixthly, the final values 
for missing data are set to these inflated or deflated means.

In this article birth cohorts, defined by year of birth, are grouped into generations. 
The groupings of birth cohorts are as follows (with the associated generations in 
parentheses): 1906–1925 (the Greatest Generation), 1926–1945 (the Silent Genera-
tion), 1946–1965 (the Baby Boomers), 1966–1985 (Generation X), and 1986–2005 
(the Millennials). These groupings and generational names are derived from a range 
of sources (for example, ABS 2009; Pew Research Center, 2010).

Income and public transfers

Rice et al. (2017) distinguish two different temporal perspectives on material living 
standards and intergenerational equity. The first—a “cross-sectional” perspective—
focuses on material living standards at a particular point in time and how these liv-
ing standards vary between people of different ages. The second—a “cohort” per-
spective—focuses on material living standards over a lifetime and how these living 
standards vary between people of different generations or birth cohorts. Income and 
public transfers will be discussed first from a “cross-sectional” perspective and then 
from a “cohort” perspective.

Cross‑sectional perspectives

Cross-sectional per capita age profiles are presented in Figs.  1 and 2. These age 
profiles are derived from Australian NTA data for the 28-year time period between 
1981–82 and 2009–10 and consist of means for different age groups during six dif-
ferent years during this time period. Figure 1 presents age profiles for pre-public-
transfer income, while Fig. 2 presents age profiles for post-public-transfer income.
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Fig. 1   Per capita pre-public-transfer income by age, 1981–82 to 2009–10 (2009–10 Australian dollars 
per year). Source: Authors’ calculations from Australian NTA data
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Fig. 2   Per capita post-public-transfer income by age, 1981–82 to 2009–10 (2009–10 Australian dollars 
per year). Source: Authors’ calculations from Australian NTA data
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Throughout the time period between 1981–82 and 2009–10, the cross-sectional 
age profile for pre-public-transfer income has roughly the shape of an upside-down 
“U”. Pre-public-transfer income is low among younger people, highest among those 
aged between the late 40s and the mid-50s, and middling among older people. Pre-
public-transfer income appears to plateau or form a mini-peak among those aged 
between the mid-20s and mid-30s.

In contrast, the cross-sectional age profile for post-public-transfer income is low 
among younger people, rises to a mini-peak among those aged in their 50s, and then 
falls and rises again among older people.

Between 1981–82 and 2009–10, pre-public-transfer income rose in real terms 
among most age groups, as did post-public-transfer income. To a large extent this 
reflects the fact that economic growth—mean growth in GDP per capita was 1.9 per 
cent per annum in real terms between 1981–82 and 2009–10 (authors’ calculations 
from ABS 2013)—has benefitted most age groups over time. Economic growth itself 
is driven by a wide range of developments: rises in labour productivity, increases in 
female labour force participation, demographic change, and so on.

The difference between post-public-transfer and pre-public-transfer income is, 
of course, net public transfers. Cross-sectional per capita age profiles for net public 
transfers are presented in Fig. 3.

Among younger people, net public transfers are positive, because younger 
people receive more in public transfer inflows than they pay in public transfer 
outflows. In other words, younger people are net recipients of public transfers. 
This reflects younger people’s receipt of public transfers for education, child 
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care, and social protection (in 2009–10, this social protection included Youth 
Allowance, as well as the share of Parenting Payment, Family Tax Benefits, and 
Baby Bonus Payment allocated to younger people).

Among people in the middling ages, net public transfers are negative, because 
people in these ages pay more in public transfer outflows than they receive in 
public transfer inflows. That is to say, people in these ages are net payers of pub-
lic transfers. The largest public transfer outflows paid by people in these ages are 
income taxes levied on individuals.

Older people, like younger people, are net recipients of public transfers. This 
reflects older people’s receipt of public transfers for health, housing, residential 
aged care, and social protection (in 2009–10, this social protection included the 
Age Pension, Senior Supplement, Special Benefit, and Carer Payment, as well 
as the Service Pension, Disability Pension, and War Widows Pension from the 
Department of Veterans’ Affairs).

People aged in their late 70s or older receive larger amounts of net public 
transfers than people of all other ages. On the basis of this kind of cross-sec-
tional pattern, many states have been described, from a cross-sectional perspec-
tive, as exhibiting a bias in favour of older people (Gál et al., 2018; Tapper et al., 
2013; Wood, et al., 2019).

Over time, the boundaries between net recipients of public transfers and net 
payers of public transfers have shifted upwards. Between 1981–82 and 2009–10, 
the younger boundary has risen from 18–19  years of age to 22–23. Over the 
same time, the older boundary has risen from 60–61 to 63–64. While these shifts 
were taking place, it was also generally the case that the amounts of net public 
transfers received by net recipients increased, while the amounts of net public 
transfers paid by net payers also increased.

While, from a cross-sectional perspective, the state may exhibit a bias 
in favour of older people, it is worth noting that the shifts and increases just 
described have favoured younger people more than others. For people 18 years 
of age or younger, who were consistently net recipients of public transfers, the 
mean amount of net public transfers received (measured by the simple mean 
across ages) grew by $8 328 or 137.2 per cent (from $6 071 to $14 399). For 
people between 23 and 60  years of age, who were consistently net payers of 
public transfers, the mean amount of net public transfers paid grew by a smaller 
amount, $5 784 or 90.1 per cent (from $6 417 to $12 201). For people between 
64 and 84  years of age, who were consistently net recipients of public trans-
fers, the mean amount of net public transfers received grew by an even smaller 
amount, $5 022 or 43.1 per cent (from $11 656 to $16 678).

These cross-sectional age profiles for pre-public-transfer income, post-public-
transfer income, and net public transfers, as well as change in these age profiles, 
influence the income received and the public transfers received and paid by peo-
ple as they age through time. This will be explored in the following section.
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Cohort perspectives

Cohort per capita age profiles for pre-public-transfer income, net public transfers, 
and post-public-transfer income are presented in Figs. 4, 5, and 6. These age profiles 
consist of means for different birth cohorts at different ages (with the different birth 
cohorts belonging to different generations). Ten birth cohorts, born at 10-year inter-
vals between 1915 and 2005, are delineated.

Figure 4 suggests that there are substantial inequalities in the pre-public-transfer 
incomes received by different birth cohorts or generations. Earlier birth cohorts at a 
particular age generally received less pre-public-transfer income in real terms than 
later birth cohorts received at the same age. For example, members of the Greatest 
Generation born in 1915 received $28 141 in pre-public-transfer income when they 
were 70 years of age, while members of the Silent Generation born in 1935 received 
$30 255 when they were 70 (7.5 per cent more). These members of the Silent Gen-
eration received $45  092 when they were 50, while Baby Boomers born in 1955 
received $65 814 when they were 50 (46.0 per cent more). These Baby Boomers 
received $33 819 when they were 30, while members of Generation X born in 1975 
received $54 322 when they were 30 (60.6 per cent more). These members of Gen-
eration X received $11 407 in pre-public-transfer income when they were 10, while 
Millennials born in 1995 received $15 038 when they were 10 (31.8 per cent more). 
(The pre-public-transfer income received by 10 year olds largely takes the form of 
transfers of goods and services received from parents.)

Figure 5 suggests that, when young, later birth cohorts received larger amounts of 
net public transfers in real terms than earlier birth cohorts. Later birth cohorts also 
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transitioned from being net recipients of public transfers to being net payers of public 
transfers at older ages than earlier birth cohorts. During the middling ages, later birth 
cohorts paid larger amounts of net public transfers than earlier birth cohorts and also 
transitioned from being net payers to being net recipients of public transfers at older 
ages. When old, later birth cohorts generally received larger amounts of net public 
transfers than earlier birth cohorts.

Figure 6 suggests that there are substantial inequalities in the post-public-transfer 
incomes received by different birth cohorts or generations, just as there are in rela-
tion to pre-public-transfer incomes. Earlier birth cohorts at a particular age generally 
received less post-public-transfer income in real terms than later birth cohorts received 
at the same age. For example, members of the Greatest Generation born in 1915 
received $37 961 in post-public-transfer income when they were 70 years of age, while 
members of the Silent Generation born in 1935 received $41 178 when they were 70 
(8.5 per cent more). These members of the Silent Generation received $36 684 when 
they were 50, while Baby Boomers born in 1955 received $51 662 when they were 
50 (40.8 per cent more). These Baby Boomers received $28 033 when they were 30, 
while members of Generation X born in 1975 received $44 226 when they were 30 
(57.8 per cent more). These members of Generation X received $19 894 in post-public-
transfer income when they were 10, while Millennials born in 1995 received $30 174 
when they were 10 (51.7 per cent more). (The post-public-transfer income received by 
10 year olds largely takes the form of transfers of goods and services received from 
parents and governments.)

If the inequalities just discussed between birth cohorts at particular ages are assumed 
to be representative of inequalities across all ages, they imply that Millennials born in 
1995 received pre-public-transfer income that was something of the order of 2.1 times 
greater than that received by Baby Boomers born in 1955 and 3.3 times greater than 
that received by members of the Greatest Generation born in 1915. They also imply 
that Millennials born in 1995 received post-public-transfer income that was something 
of the order of 2.4 times greater than that received by Baby Boomers born in 1955 and 
3.7 times greater than that received by members of the Greatest Generation born in 
1915. Comparing these two sets of results suggests that inequality in pre-public-transfer 
income is lower than inequality in post-public-transfer income. This in turn implies that 
public transfers have worked to increase intergenerational inequality.

This conclusion, however, is based on comparisons between a handful of birth 
cohorts at a handful of ages. In order to come to firmer conclusions, an index of inter-
generational inequality is needed that is based on comparisons between a more com-
prehensive range of birth cohorts at a more comprehensive range of ages. An index of 
this kind is introduced in the following section.
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Intergenerational inequality in income and the redistributive effect 
of public transfers

A new index of intergenerational inequality

In this section a new index of intergenerational inequality will be presented that 
originates from a cohort perspective on material living standards and intergenera-
tional equity. The aim of the index is to measure the extent of inequality in the living 
standards experienced by people of different generations or birth cohorts over their 
lifetimes.1

Information is rarely available on the entirety of the lifetimes of different birth 
cohorts. Typically, information is only available for a limited number of years. Ine-
qualities between birth cohorts must be estimated on the basis of this limited infor-
mation. The approach adopted in this article is to assume that inequalities between 
birth cohorts over their lifetimes are approximated by inequalities across the limited 
number of years for which information is available. More specifically, inequalities 
between birth cohorts over their lifetimes are assumed to be approximated by ine-
qualities between birth cohorts when these birth cohorts are at the same ages, across 
the limited number of years for which information is available.

The starting point for calculating the index of intergenerational inequality pre-
sented here (the IGI index) is a ratio, namely, the mean income received by a par-
ticular birth cohort at a particular age expressed as a proportion of the mean income 
received by the previous birth cohort at the same age. For a particular birth cohort 
(cn) at a particular age (a), this ratio (J) is given by the following equation:

where: Y = mean income.
This ratio is a measure of the relative inequality in income between birth cohorts 

cn and cn−1 at age a.
An indicator (K) that extends across ages can be generated by calculating the 

mean of this ratio across all the ages for which data is available for both birth cohorts 
cn and cn−1, as follows:

where: ahigh = the highest age for which data is available for both birth cohorts cn and 
cn−1; alow = the lowest age for which data is available for both birth cohorts cn and 
cn−1; and Wcna = weight for birth cohort cn at age a. Wcna can equal 1 or some other 
number reflecting, for example, population distributions by age and birth cohort.

(3)Jcna =
Ycna

Ycn−1a

(4)Kcn
=

∑ahigh
a=alow

�
Wcna

Jcna
�

∑ahigh
a=alow

Wcna

1  In this the index echoes, and expands on, the second indicator of intergenerational equity described in 
d’Albis, Badji, El Mekkaoui, and Navaux (2020).
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This indicator is a measure of the income received by a particular birth cohort 
expressed as a proportion of the income received by the previous birth cohort, across 
all the ages for which data is available for both birth cohorts.

The J ratios and K indicators are assumed to approximate the relative inequal-
ity between two birth cohorts over their lifetimes. More specifically, the J ratios 
and K indicators are assumed to approximate the relative inequality between two 
birth cohorts in terms of the mean annual incomes they receive over their lifetimes. 
Inequalities in lifetime income due to inequalities in longevity are not taken into 
account.

It is worth noting that the extent to which this assumption is accurate depends 
on the degree to which, for particular birth cohorts, the J ratios for a group of ages 
approximate those across all the ages of a lifetime. This might not be the case if, for 
example, there is a strong relationship between the J ratios and age.

J ratios and K indicators can be calculated for all birth cohorts, with one excep-
tion. J ratios and K indicators cannot be calculated for the first (that is, the earliest) 
birth cohort for which data is available (c1), since, for this particular birth cohort, 
data is not available for the previous birth cohort.

For all birth cohorts apart from the first birth cohort c1, the K indicators are meas-
ures of the incomes received by particular birth cohorts expressed as proportions of 
the incomes received by previous birth cohorts. Through a process of multiplicative 
chaining, the K indicators can be used to generate a series of indicators (L) of the 
incomes received by particular birth cohorts expressed as proportions of the income 
received by the first birth cohort c1. These L indicators can be calculated in the fol-
lowing way.

For all birth cohorts apart from the first birth cohort:

So, Lc2 is equal to Kc2, Lc3 is equal to Kc2Kc3, and so on.
The income received by the first birth cohort c1 expressed as a proportion of the 

income received by the first birth cohort c1 is simply equal to 1. So, for the first birth 
cohort c1:

The series of L indicators calculated in this way across all birth cohorts is 
assumed to approximate the relative inequalities between these birth cohorts over 
their lifetimes. More specifically, the series of L indicators is assumed to approxi-
mate the relative inequalities between these birth cohorts in terms of the mean 
annual incomes they receive over their lifetimes. In the equations just mentioned 
these relative inequalities are expressed in proportion to the income received by the 
first birth cohort c1. If desired, the series of L indicators can be recalibrated so that 
these relative inequalities are expressed in proportion to some other number, includ-
ing the income received by some other birth cohort.

Intergenerational inequality can be measured by estimating overall inequal-
ity in the series of L indicators calculated across all birth cohorts. The index of 

(5)Lcn =
∏n

x=2
Kcx

(6)Lc1 = 1
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intergenerational inequality presented here, the IGI index, does precisely this. 
The IGI index is equal to a summary measure of inequality—specifically the Gini 
coefficient—estimated across the series of L indicators.

The Gini coefficient is selected as the summary inequality measure of choice 
because of its many attractive properties, the most important of which, for the 
purposes of this article, are as follows. Firstly, the Gini coefficient can be derived 
from the Lorenz curve (and defined as the area between the line of absolute 
equality and the Lorenz curve, divided by the total area under the line of abso-
lute equality), but it can also be derived from the differences in income between 
all possible pairs of people in a population (and defined as being equal to half 
of the mean of the absolute values of the differences in income between all pos-
sible pairs of people in a population, expressed as a proportion of mean income). 
The fact that the Gini coefficient can be derived from the differences in income 
between all possible pairs of people in a population makes it an intuitively 
meaningful measure of inequality. Secondly, the Gini coefficient satisfies the 
Pigou–Dalton condition (or the principle of transfers). That is to say, whenever 
income is transferred from one person to another person with a lower income, 
this is registered by the Gini coefficient as a decrease in income inequality. Con-
versely, whenever income is transferred from one person to another person with a 
higher income, this is registered by the Gini coefficient as an increase in income 
inequality. Thirdly, the Gini coefficient is mean independent (or scale invari-
ant). That is to say, it takes on values which remain unchanged if all incomes are 
multiplied by the same, positive number. As a result, its value remains the same 
despite possible differences in the unit in which income is measured, for exam-
ple, dollars, cents, or a unit based on the income of the first birth cohort. When 
all incomes are non-negative, the Gini coefficient has a lower bound equal to 0 
and an upper bound that approaches 1 in large populations. The lower bound is 
attained in the extreme case of absolute equality, in which each person receives 
an equal share of income. The upper bound in attained at the other extreme in 
which all income is received by one person (Allison, 1978; Atkinson, 1983; Sen 
& Foster, 1997).

That the Gini coefficient is mean independent is critical for the purposes of 
this article. Mean independence entails that, irrespective of whether a distribu-
tion represents actual incomes or actual incomes multiplied by the same, positive 
number (and so represents the relative inequalities between these incomes, rather 
than the actual incomes themselves), the Gini coefficient will take on the same 
value. For the Gini coefficient, it is the relative inequalities between incomes that 
are important, not the actual incomes. This is critical for this article because the 
L indicators are assumed to approximate the relative inequalities between birth 
cohorts over their lifetimes. No assumptions are made, however, about the actual 
incomes that birth cohorts receive over their lifetimes.

Equations for the Gini coefficient can be found in Allison (1978) and Sen and 
Foster (1997). The IGI index, which is equal to the Gini coefficient estimated 
across the series of L indicators, is given by the following equation:
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where: N = the number of birth cohorts; and Wcx = weight for birth cohort cx. Wcx can 
equal 1 or some other number reflecting, for example, population distributions by 
birth cohort.

In this equation, µ is equal to the mean of the L indicators across all birth 
cohorts and is given by the following equation:

Substituting Eq. 8 into Eq. 7 yields another formula for the IGI index:

If the L indicators for all of the birth cohorts are equal, the IGI index will 
equal 0. If the L indicator for one birth cohort is positive, but the L indicators for 
all of the other birth cohorts are 0, the IGI index will approach 1.

The IGI index is constructed on the foundation of inequalities between birth 
cohorts when these birth cohorts are at the same ages. As a result, the IGI index 
supresses age effects on income, which are likely to have a strong influence on 
a birth cohort’s current income but only a weak influence on a birth cohort’s 
lifetime income. The IGI index remains buffeted by period and cohort effects on 
income, as it should be since these effects are likely to have a strong influence 
on a birth cohort’s lifetime income.

In this section the series of L indicators and the IGI index have been pre-
sented as they apply to income. However, the L indicators and the IGI index 
can be applied to other dimensions of intergenerational inequality, including, for 
example, consumption and wealth.

The IGI index is a measure of intergenerational inequality. It can also be con-
sidered to be a measure of intergenerational fairness, given that for a variety 
of reasons intergenerational inequality can be considered to be an indicator of 
intergenerational fairness, as mentioned in the introduction.

Within the taxonomy of indicators of economic sustainability and intergen-
erational fairness developed by Gál and Monostori, the IGI index would be 
classified as an intergenerational fairness indicator of long-term horizon disag-
gregated at the level of the population. When estimated for post-public-transfer 
income, the scope of the IGI index would be the market economy, as defined by 
Gál and Monostori.

(7)IGI =

∑N

x=1

∑N

y=1

�
Wcx

Wcy
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�
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Measuring the redistributive effect of public transfers

The construction of the IGI index opens up the possibility of a range of new types 
of analysis of intergenerational inequality. One of these new types of analysis—
focused on how the intergenerational state works to alter intergenerational inequality 
in income through the redistributive effect of public transfers—will be introduced in 
this section.

A robust tradition of research has measured the redistributive effect of public 
transfers on inequality in income by comparing inequality in post-public-transfer 
income with inequality in pre-public-transfer income (see, for example, Fritzell, 
1993; Korpi & Palme, 1998; Mitchell, 1991). Following this tradition, a measure of 
the redistributive effect of public transfers on intergenerational inequality in income 
(RE) can be calculated by comparing the IGI index for post-public-transfer income 
with the IGI index for pre-public-transfer income, as follows:

Given that the IGI index varies between 0 and 1, the measure of the redistribu-
tive effect of public transfers given in Eq. 10 varies between −1 and 1. It is nega-
tive when public transfers work to decrease intergenerational inequality and positive 
when public transfers work to increase intergenerational inequality. It is equal to 0 
when public transfers have no overall effect on intergenerational inequality.

(10)RE = IGIpost−public−transfer − IGIpre−public−transfer
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Fig. 7   The indicators of lifetime pre-public-transfer income and post-public-transfer income (L) by birth 
cohort (generation), 1981–82 to 2009–10 (1915 = 1). Source: Authors’ calculations from Australian NTA 
data
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Results

On the basis of Australian NTA data for the 28-year time period between 1981–82 
and 2009–10, J ratios, K indicators, L indicators, and the IGI index were estimated 
for pre-public-transfer income and post-public-transfer income. In these estimations, 
the weights in Eqs. 4 and 7 to 9 were set to 1. (See the appendix for a further discus-
sion of weights, as well as age effects.)

Figure  7 describes the distributions of the L indicators for pre-public-transfer 
income and post-public-transfer income by birth cohort (with the different birth 
cohorts belonging to different generations). The L indicators in this figure are cali-
brated so that the incomes of all birth cohorts are expressed as a proportion of the 
income of the 1915 birth cohort. The relative slopes of the curves in this figure are 
more important than their relative levels or where they intersect since the latter can 
be significantly affected by the calibration choice.

Focusing on post-public-transfer income first, Fig. 7 suggests that the post-public-
transfer incomes received by birth cohorts over their lifetimes generally increase in 
real terms with year of birth. In other words, earlier birth cohorts generally receive 
less lifetime post-public-transfer income in real terms than later birth cohorts.

The post-public-transfer income curve in Fig. 7 translates into substantial inequal-
ities between different birth cohorts in terms of lifetime post-public-transfer income. 
It suggests, for example, that the lifetime post-public-transfer income received by 
members of the Silent Generation born in 1935 was 1.2 times more than the lifetime 
post-public-transfer income received by members of the Greatest Generation born 
in 1915. It also suggests that the lifetime post-public-transfer incomes received by 
Baby Boomers born in 1955, members of Generation X born in 1975, and Millenni-
als born in 1995 were or will be 1.6, 2.3, and 3.3 times more, respectively, than the 
lifetime post-public-transfer income received by members of the Greatest Genera-
tion born in 1915.

Turning to pre-public-transfer income, Fig.  7 suggests that—as with post-
public-transfer income—earlier birth cohorts generally receive less lifetime pre-
public-transfer income in real terms than later birth cohorts, which translates into 
substantial inequalities between different birth cohorts in terms of lifetime pre-pub-
lic-transfer income.

To a large extent these inequalities between birth cohorts in terms of pre-pub-
lic-transfer income and post-public-transfer income reflect the fact that economic 
growth has benefitted all birth cohorts over time. Economic growth generally leads 
to rising material living standards as one year follows another, so that later birth 
cohorts generally end up benefitting more from past and future economic growth 
than earlier birth cohorts. Economic growth, then, can lead to inequalities between 
birth cohorts.

It is worth noting that the pre-public-transfer income and post-public-transfer 
income curves in Fig.  7 are relatively flat between the early 1910s and the mid-
1930s when compared to other years. This suggests that there is a relatively low 
level of inequality in lifetime income between the birth cohorts born during these 
years. This relatively low level of inequality is consistent with the relative closeness 
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of the curves for the 1915, 1925, and 1935 birth cohorts in Figs. 4 and 6. The rela-
tive closeness of these curves, in turn, suggests that there was a comparatively low 
level of inequality between these birth cohorts when they were aged in their mid-
50s or older. It is also likely that there was a comparatively low level of inequality 
between these birth cohorts when they were at the youngest ages, since economic 
growth was comparatively low during the 1910s, 1920s, and 1930s. In fact, during 
the twentieth century economic growth (as measured by growth in GDP per capita) 
was the lowest during these decades (Commonwealth Treasury of Australia, 2001).2

Figure 7 suggests that, while there are inequalities between birth cohorts in terms 
of both pre-public-transfer income and post-public-transfer income, the inequalities 
in pre-public-transfer income are lower than those in post-public-transfer income, in 
particular in relation to later birth cohorts. This suggests that public transfers have 
worked to increase inequalities between birth cohorts, particularly in relation to later 
birth cohorts.

The source of this pattern lies in the shifts and increases in net public transfers 
described in Fig. 3, which, as mentioned earlier, have favoured younger people more 
than others. Changes in net public transfers that favour younger people more than 
others are of most benefit to birth cohorts that are born late enough—and so are 
young enough—to take advantage of these changes. These changes are of less ben-
efit to birth cohorts that are born too early—and so are too old—to take advantage 
of these changes. As a result, changes in net public transfers that favour younger 
people more than others also favour later birth cohorts more than earlier birth 
cohorts. Given that later birth cohorts generally receive more lifetime pre-public-
transfer income than earlier birth cohorts, these changes in net public transfers gen-
erally work to increase inequalities between birth cohorts. In this way, the shifts and 
increases in net public transfers described in Fig. 3, which have favoured younger 
people more than others, have also favoured later birth cohorts more than earlier 
birth cohorts and, in doing so, have worked to increase inequalities between birth 
cohorts.

The distributions of the L indicators for pre-public-transfer income and post-
public-transfer income by birth cohort can also be presented in the form of Lorenz 
curves, as shown in Fig. 8. The Lorenz curves in this figure describe the cumula-
tive percentages of income received by cumulative percentages of birth cohorts once 
these birth cohorts have been arranged in order of increasing income. The diago-
nal “line of absolute equality” represents a distribution in which income is equally 
shared, so that, for example, the poorest 25, 50, and 75 per cent of birth cohorts 
receive 25, 50, and 75 per cent of income, respectively. When a Lorenz curve lies 
below the line of absolute equality, this indicates the presence of inequality. The 

2  It could also be suggested that the pre-public-transfer income and post-public-transfer income curves 
in Fig. 7 begin to flatten during the 2000s, which would suggest a relatively low level of inequality in 
lifetime income between the birth cohorts born during these years. The post-public-transfer income curve 
suggests, for example, that Millennials born in 2003, 2004, and 2005 will receive similar lifetime post-
public-transfer incomes (of approximately 4.0 times that received by members of the Greatest Generation 
born in 1915).
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closer a Lorenz curve is to the line of absolute equality, the lower the level of ine-
quality indicated (Allison, 1978; Atkinson, 1983; Sen & Foster, 1997).

The Lorenz curve for post-public-transfer income in Fig. 8 confirms the presence 
of inequality in post-public-transfer income among birth cohorts. For example, the 
poorest 25, 50 and 75 per cent of birth cohorts receive smaller-than-equal shares of 
post-public-transfer income: only 11.9, 28.9, and 55.3 per cent, respectively.

The Lorenz curve for pre-public-transfer income is closer to the line of absolute 
equality than the Lorenz curve for post-public-transfer income, at least for most of 
the distribution. The shares of pre-public-transfer income received by the poorest 
25, 50 and 75 per cent of birth cohorts, for example, are 12.4, 30.6, and 59.1 per 
cent, respectively.

The Lorenz curves for pre-public-transfer and post-public-transfer income inter-
sect near the 13.8 per cent mark, however, and towards the lower end of the distribu-
tion the Lorenz curve for pre-public-transfer income is marginally farther from the 
line of absolute equality than the Lorenz curve for post-public-transfer income. For 
example, the shares of pre-public-transfer income received by the poorest 5 and 10 
per cent of birth cohorts (1.4 and 3.6 per cent, respectively) are marginally smaller 
than the shares of post-public-transfer income received by the poorest 5 and 10 per 
cent (1.6 and 3.8 per cent, respectively).

The fact that the Lorenz curve for pre-public-transfer income is closer to the 
line of absolute equality for most of the distribution suggests that inequality in pre-
public-transfer income is lower than inequality in post-public-transfer income. The 
fact that the Lorenz curve for pre-public-transfer income is marginally farther from 
the line of absolute equality towards the lower end of the distribution indicates that 
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this ordering is not absolutely unambiguous (since a summary measure of income 
inequality that allocates very heavy weights to the poorest 13.8 per cent may sug-
gest that, in relation to these distributions, inequality in pre-public-transfer income is 
higher than inequality in post-public-transfer income; see Allison, 1978; Atkinson, 
1983; Sen & Foster, 1997).

As mentioned earlier, the Gini coefficient can be defined as the area between the 
line of absolute equality and the Lorenz curve, divided by the total area under the 
line of absolute equality, but it can also be defined as being equal to half of the mean 
of the absolute values of the differences in income between all possible pairs of peo-
ple in a population, expressed as a proportion of mean income. The IGI index is 
equal to the Gini coefficient for the distributions described in Figs. 7 and 8.

When estimated on the basis of Australian NTA data for the 28-year time period 
between 1981–82 and 2009–10, the IGI index for post-public-transfer income is 
equal to 0.291.3 The IGI index for pre-public-transfer income is estimated to be 
0.258. Given these results, the redistributive effect of public transfers on intergen-
erational inequality in income (RE) is estimated to be 0.034. This supports the idea 
that over this time period public transfers have worked to increase intergenerational 
inequality.

Trends in intergenerational inequality in income 
and the redistributive effect of public transfers

The results presented so far have been based on Australian NTA data for the 28-year 
time period between 1981–82 and 2009–10. It is possible to report results based on 
shorter time periods. While these results are likely to be less accurate indicators of 
intergenerational inequality in income, they are able to convey a sense of how inter-
generational inequality has ebbed and flowed over time.

It is important to note that the length of the time period on which the IGI index 
is based can be an important parameter of the IGI index. Extending the time period 
to include earlier years will usually also incorporate earlier birth cohorts, who will 
generally be comparatively poor as measured by the L indicators. Similarly, extend-
ing the time period to include later years will usually also incorporate later birth 
cohorts, who will generally be comparatively rich as measured by the L indicators. 
Because of this, IGI indices based on longer time periods will usually be higher than 
those based on shorter time periods.

Figure 9 presents the IGI index for pre-public-transfer income and post-public-
transfer income estimated on the basis of Australian NTA data for a series of 10-year 
time periods between 1981–82 and 2009–10. The redistributive effect of public 

3  The Gini coefficient for equivalised disposable household income in Australia in 2009–10 was 0.320, 
according to ABS (2018), while the Gini coefficient for equivalised final household income was 0.252. 
Final income as defined by the ABS is equal to disposable income plus social transfers in kind minus 
taxes on production.
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transfers on intergenerational inequality in income (RE), estimated on the basis of 
this series of 10-year time periods, is also reported in this figure.

Figure 9 suggests that intergenerational inequality in pre-public-transfer income 
and post-public-transfer income was comparatively high during the decade between 
1991–92 and 2001–02. During this decade, richer birth cohorts as measured by the 
L indicators (who were generally the later birth cohorts) were comparatively more 
rich (or, alternatively, poorer birth cohorts, who were generally the earlier birth 
cohorts, were comparatively more poor). During the 28-year time period between 
1981–82 and 2009–10, economic growth (as measured by growth in GDP per capita 
in real terms) was the highest during the decade between 1991–92 and 2001–02, 
which excluded the early 1990s recession and the Global Financial Crisis but 
included the beginning of the mining boom (authors’ calculations from ABS 2013). 
This period of high economic growth is likely to have had greater positive impacts 
on the incomes of later birth cohorts (who are younger) than it did on the incomes of 
earlier birth cohorts (who are older).

One of the reasons for this differential response is that employment outcomes for 
younger people are more sensitive to economic cycles than are those for older peo-
ple. As Borland (2015) argues, employment outcomes for younger people deterio-
rate more during economic downturns, but they also improve more during economic 
upswings.

Intergenerational inequality in pre-public-transfer income and post-public-trans-
fer income was comparatively low during the time period between 1981–82 and 
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1995–96, as well as during the decade between 1999–2000 and 2009–10. During 
these time periods, richer birth cohorts as measured by the L indicators (who were 
generally the later birth cohorts) were comparatively less rich (or, alternatively, 
poorer birth cohorts, who were generally the earlier birth cohorts, were compara-
tively less poor). Economic growth (as measured by growth in GDP per capita in 
real terms) was comparatively low during these time periods: the period between 
1981–82 and 1995–96 included the early 1980s and early 1990s recessions, while 
the decade between 1999–2000 and 2009–10 included the Global Financial Crisis 
(authors’ calculations from ABS 2013). These periods of low economic growth are 
likely to have had greater negative impacts on the incomes of later (younger) birth 
cohorts than they did on the incomes of earlier (older) birth cohorts.4

Figure 9 also suggests that the redistributive effect of public transfers on intergen-
erational inequality in income was positive during most of the time period between 
1981–82 and 2009–10. The redistributive effect of public transfers was marginally 
negative, however, during the early stages of this time period. This suggests that 
public transfers worked to increase intergenerational inequality during most of this 
time period, although public transfers did work to marginally decrease intergenera-
tional inequality during this time period’s early stages.

Discussion

The analyses presented in this article suggest that there are substantial inequalities in 
the pre-public-transfer and post-public-transfer incomes received by different birth 
cohorts or generations. Earlier birth cohorts at a particular age generally received 
less pre-public-transfer and post-public-transfer income in real terms than later birth 
cohorts received at the same age. These intergenerational inequalities for income 
in Australia echo those for consumption in Australia (Rice et al., 2017), as well as 
those for income and consumption in other countries (see, for example, d’Albis & 
Badji, 2017; d’Albis et al., 2017).

To a large extent these intergenerational inequalities in pre-public-transfer and 
post-public-transfer income reflect the fact that economic growth has benefitted all 
birth cohorts over time. Because economic growth generally leads to rising material 
living standards as one year follows another, later birth cohorts generally end up 
benefitting more from past and future economic growth than earlier birth cohorts. 
Economic growth, then, can lead to inequalities between birth cohorts.

Some approaches to intergenerational inequality measure intergenerational 
inequality after controlling for period effects, including the effects of economic 
growth. This can be done in a variety of ways: for example, by standardising the 

4  The changes over time in the IGI indices presented in Fig. 9 are larger than those usually reported for 
overall income inequality at particular points in time as measured by Gini coefficients. This is partly due 
to economic growth having a larger impact on the former than the latter. Economic growth has an impor-
tant effect on the IGI indices in Fig. 9. In contrast Yang and Greaney (2017) find that economic growth 
has no significant effect on overall income inequality at particular points in time as measured by Gini 
coefficients.
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incomes received by different birth cohorts on the incomes received by all birth 
cohorts during the same period or by controlling for period effects in regression, 
age-period-cohort, or other multivariate models. Period effects, like those associated 
with economic growth, are some of the most important drivers of intergenerational 
inequality. The downside of measuring intergenerational inequality after controlling 
for period effects is that doing so controls for these drivers of intergenerational ine-
quality. As a result, measured intergenerational inequality is diminished and the full 
extent of intergenerational inequality is underestimated.

This article adopts a different approach. As mentioned earlier, the IGI index 
supresses age effects on income, which are likely to have a strong influence on a 
birth cohort’s current income but only a weak influence on a birth cohort’s lifetime 
income. However, the IGI index remains buffeted by period and cohort effects on 
income since these effects are likely to have a strong influence on a birth cohort’s 
lifetime income.

In addition to economic growth, the intergenerational inequalities in post-public-
transfer income suggested by the analyses presented in this article are also, to an 
extent, due to the operation of the intergenerational state. As the state has operated 
through time—receiving taxes and other public transfers from some individuals and 
paying social protection and other public transfers to others—it has mostly favoured 
later birth cohorts more than earlier birth cohorts. In doing so, the state has mostly 
worked to increase inequalities between birth cohorts.

From a cohort perspective, the intergenerational state could be described as 
exhibiting a bias in favour of later birth cohorts. In contrast, the intergenerational 
state has been described, from a cross-sectional perspective, as exhibiting a bias in 
favour of older people (Gál et  al., 2018; Tapper et  al., 2013; Wood, et  al., 2019). 
These two different perspectives on the intergenerational state contrast with but do 
not strictly contradict one another. The state can be both biased in favour of older 
people and biased in favour of later birth cohorts. A full description of the intergen-
erational state would include accounts from both of these perspectives.

As mentioned earlier, for a variety of reasons intergenerational inequality can be 
considered to be an indicator of intergenerational fairness—or, more particularly, of 
deficiencies in intergenerational fairness. Given this, earlier comments on intergen-
erational inequality can be considered to also apply to deficiencies in intergenera-
tional fairness. Economic growth can lead to deficiencies of fairness between gen-
erations. Controlling for period effects can result in the full extent of deficiencies of 
fairness between generations being underestimated. The intergenerational state can 
be considered to have mostly worked to decrease fairness between generations.

In relation to economic growth, the takeaway is not that economic growth should 
be avoided in the interests of perfect fairness between generations, but rather that the 
consequences of economic growth for fairness between generations should be rec-
ognised. Once these consequences are recognised, discussions can take place about 
whether and to what extent these consequences should be ameliorated (by the inter-
generational state, for example).

Australian NTA data offers a number of advantages for the study of intergenera-
tional inequality and the redistributive effect of public transfers, as discussed earlier. 
However, this data is not without its limitations.
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Firstly, this data does not consider the different needs of people of differ-
ent ages. For example, children typically need less resources than adults, while 
older adults typically need more health and residential aged care resources than 
younger adults (Atkinson, 1983; United Nations Department of Economic & 
Social Affairs, 2013). After adjusting for different needs, the incomes of children 
are likely to be higher than suggested in this article, while the incomes of older 
people are likely to be lower (in a comparative sense).

Secondly, this data does not take into account economies of scale in consump-
tion, which are of more benefit to people who live in larger households, but of less 
benefit to those who live in smaller households (Atkinson, 1983; United Nations 
Department of Economic & Social Affairs, 2013). Children tend to live in larger 
households than older people. Similarly, earlier birth cohorts or generations tend 
to live in larger households than later birth cohorts or generations. After adjust-
ing for economies of scale, the incomes of children are likely to be higher than 
suggested in this article, while the incomes of older people are likely to be lower. 
The incomes of earlier birth cohorts are also likely to be higher than suggested, 
while the incomes of later birth cohorts are likely to be lower.

Thirdly, this data can be affected by changes in the composition of people of 
different ages, which can occur through processes such as selective mortality and 
migration. These compositional changes have not been modelled in this article.

Fourthly, this data does not provide a completed cohort view of income 
over a lifetime. The approach adopted in this article is to assume that inequali-
ties between birth cohorts over their lifetimes are approximated by inequalities 
between birth cohorts when these birth cohorts are at the same ages, across the 
limited number of years for which information is available. One issue with this 
assumption relates to the relationship between the J ratios and age. As alluded to 
earlier, if there is a strong relationship between the J ratios and age this assump-
tion may not be accurate. However, there appears to be only a weak relationship 
between the J ratios and age (see the appendix). Another issue with this assump-
tion relates to factors that can alter inequalities between birth cohorts, such as 
economic growth and the operation of the intergenerational state. The extent to 
which this assumption is accurate depends on the degree to which, for example, 
economic growth and the operation of the intergenerational state during the lim-
ited number of years for which information is available approximate economic 
growth and the operation of the intergenerational state over birth cohorts’ life-
times. The exact extent to which this is the case will become more apparent as 
information for more years becomes available.

Fifthly, this data does not facilitate the calculation of standard errors, confidence 
intervals, and levels of statistical significance. As mentioned earlier, the detailed 
account items of the Australian NTA are constructed using a wide range of data 
sources, including the Australian System of National Accounts. The construction of 
the Australian System of National Accounts, in turn, involves a complicated pro-
cess of survey data transformation, compilation, and aggregation. Because of this 
complicated process, it has generally proved impossible for the ABS to calculate 
standard errors for Australian System of National Accounts aggregates (ABS 2000: 
p. 403; 2007a: pp. 23–45). Calculating standard errors for the Australia NTA, which 
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is in part derived from the Australian System of National Accounts, is similarly 
challenging.

Conclusion

This article has examined intergenerational inequality in income, as well as how the 
intergenerational state works to alter intergenerational inequality in income through 
the redistributive effect of public transfers. As part of this examination, a new meas-
ure of intergenerational inequality—the IGI index—has been introduced. Building 
on the IGI index, a new measure of the redistributive effect of public transfers on 
intergenerational inequality has also been constructed.

In addition to being a measure of intergenerational inequality, the IGI index can 
be considered to be a measure of intergenerational fairness, as mentioned earlier. 
Within the taxonomy of indicators of economic sustainability and intergenerational 
fairness developed by Gál and Monostori, the IGI index would be classified as an 
intergenerational fairness indicator of long-term horizon disaggregated at the level 
of the population. When estimated for post-public-transfer income, the scope of the 
IGI index would be the market economy, as defined by Gál and Monostori. As an 
indicator with these properties, the IGI index fills a significant gap in the literature 
on indicators of economic sustainability and intergenerational fairness. The new 
measure of the redistributive effect of public transfers on intergenerational inequal-
ity, constructed from the IGI index, fills a similar gap.

In this article the IGI index has been presented as it applies to income. To be 
even more specific, the IGI index has been presented as it applies to the mean 
annual incomes received by birth cohorts over their lifetimes. Inequalities in lifetime 
income due to inequalities in longevity are not considered. One way to incorporate 
inequalities in longevity would be to multiply the mean annual income received by 
each birth cohort by each birth cohort’s life expectancy. Since earlier birth cohorts 
generally receive less mean annual income and experience shorter life spans than 
later birth cohorts, the impact of this incorporation of inequalities in longevity 
would be to heighten measured intergenerational inequality.

While the IGI index has been presented as it applies to income, it can, as men-
tioned earlier, be applied to other dimensions of intergenerational inequality, such as 
consumption and wealth.

Similarly, in this article the IGI index has been applied to the case of Australia. 
However, the IGI index can, of course, be applied to other countries as well. It would 
be an interesting task to examine the extent to which intergenerational inequality—
as well as the redistributive effect of public transfers—vary across countries with 
different political economies and welfare regimes (Castles & Mitchell, 1993; Esp-
ing-Andersen, 1999; Hall & Soskice, 2001; Istenič, et al., 2019; Korpi, 2000; Rice 
et al., 2006).

As mentioned in the introduction to this article, very substantial proportions of 
Australians say that lifelong opportunities have been better for Baby Boomers than 
for younger people and for older people who have already retired. The evidence on 
intergenerational inequality in income examined in this article suggests that these 
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beliefs and opinions are only partly correct. This evidence suggests that Baby 
Boomers have received more income over their lifetimes than older people who have 
already retired but have received or will receive less income over their lifetimes than 
younger people.

Relatedly, most Australians think that Baby Boomers and older people who have 
already retired are getting less than their fair share of government benefits. The evi-
dence examined in this article which suggests that the intergenerational state has 
mostly worked to decrease fairness between generations fits well with these beliefs 
and opinions.

While intergenerational inequality is a central feature of human societies, beliefs 
and opinions about intergenerational inequality, among social scientists as well as 
the wider population, do not necessarily accord with the reality of intergenerational 
inequality. There is a great opportunity for social science research to shine a light on 
this central feature of human societies. This article has sought to help brighten this 
light.

Appendix

In this appendix two considerations relevant to the analyses presented in this arti-
cle will be further discussed. The first of these relates to weights, while the second 
relates to age effects.

Weights

In the estimations presented in this article the weights in Eqs.  4  and  7 to 9 were 
set to 1. Setting these weights so that they reflected population distributions by age 
and birth cohort was also explored. Under this weighting scheme, the earliest birth 
cohorts (who are also the oldest) are given the least weight. Given that the earliest 
birth cohorts are also generally the poorest, this weighting scheme can be expected 
to lead to values for the IGI index that are generally lower than those reported in 
this article. This is indeed what happens under this weighting scheme: for both post-
public-transfer income and pre-public-transfer income, values for the IGI index are 
generally lower than those reported in this article. In contrast, values for the redis-
tributive effect of public transfers are generally higher than those reported in this 
article. When estimated on the basis of Australian NTA data for the 28-year time 
period between 1981–82 and 2009–10, this weighting scheme leads to values for 
the IGI index for post-public-transfer income and pre-public-transfer income that are 
equal to 0.251 and 0.207, respectively (in comparison to the values reported in this 
article of 0.291 and 0.258, respectively). This weighting scheme leads to a value for 
the redistributive effect of public transfers that is equal to 0.043 (in comparison to 
the value reported in this article of 0.034). Despite these differences in magnitude, 
the patterns relating to the IGI index and the redistributive effect of public transfers 
remain on the whole very similar to those reported in this article. (Results available 
on request.)
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Age effects

In this article the J ratios and K indicators are assumed to approximate the relative 
inequality between two birth cohorts over their lifetimes. This assumption may not 
be accurate if there is a strong relationship between the J ratios and age. In order 
to explore the relationship between the J ratios and age, two ordinary-least-squares 
regressions of the J ratios on age were estimated. Year of birth was also included 
in these regressions as a control. Linear and quadratic terms were included for both 
age and year of birth. One of these regressions focused on the J ratios for post-pub-
lic-transfer income, while the other focused on the J ratios for pre-public-transfer 
income. Both of these regressions—or, more specifically, the effects of age on the 
J ratios unearthed by these regressions, as determined by the regression coefficients 
for the linear and quadratic terms for age—suggest that there is only a weak rela-
tionship between the J ratios and age. The effects of age on the J ratios tend to be 
slightly lower during the younger and older ages and slightly higher during the mid-
dling ages. When estimated on the basis of Australian NTA data for the 28-year 
time period between 1981–82 and 2009–10, for post-public-transfer income these 
age effects tend to be lowest at age 0 and highest at age 59. For pre-public-transfer 
income these age effects tend to be highest at age 39 and lowest at age 84. These 
effects suggest that the J ratios tend to be slightly underestimated during the younger 
and older ages and slightly overestimated during the middling ages.

The regression coefficients for age in these regressions were also used to estimate 
age-adjusted J ratios in which the weak relationship between the J ratios and age had 
been counteracted. These age-adjusted J ratios were calculated in the following way. 
Firstly, for each age, the effect of age on the J ratios was determined on the basis 
of the regression coefficients for the linear and quadratic terms for age in combina-
tion with the value for age. Secondly, the mean of these age effects across all ages 
was calculated. Thirdly, for each age, an age-adjustment factor was calculated. This 
age-adjustment factor was equal to the mean of the age effects across all ages, minus 
the age effect for that particular age. Fourthly, for each birth cohort at each age, an 
age-adjusted J ratio was calculated as the original, non-age-adjusted J ratio for that 
particular birth cohort at that particular age, plus the age-adjustment factor for that 
particular age. The age-adjusted J ratios are simply the original, non-age-adjusted J 
ratios except that the age effects for each age have been replaced by the mean of the 
age effects across all ages.

These age-adjusted J ratios have the same mean as the original, non-age-adjusted 
J ratios. Estimating the two regressions described earlier on these age-adjusted ratios 
rather than the original, non-age-adjusted ratios yields regression coefficients for the 
linear and quadratic terms for age that are equal to zero and regression coefficients 
for the linear and quadratic terms for year of birth that are unchanged, as well as a 
changed constant term.

Values for the K indicators, the L indicators, the IGI index, and redistributive 
effect of public transfers were also estimated on the basis of these age-adjusted J 
ratios. Doing this leads to values for the IGI index for post-public-transfer income 
that are generally higher than those reported in this article, values for the IGI 
index for pre-public-transfer income that are generally lower, and values for the 
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redistributive effect of public transfers that are generally higher. When estimated 
on the basis of Australian NTA data for the 28-year time period between 1981–82 
and 2009–10, the age-adjusted J ratios lead to a value for the IGI index for post-
public-transfer income that is equal to 0.295 (in comparison to the value reported 
in this article of 0.291). The age-adjusted J ratios lead to values for the IGI index 
for pre-public-transfer income and the redistributive effect of public transfers that 
are equal to 0.239 and 0.057, respectively (in comparison to the values reported in 
this article of 0.258 and 0.034, respectively). Despite these differences in magnitude, 
the patterns relating to the IGI index and the redistributive effect of public transfers 
generally remain very similar to those reported in this article. (Results available on 
request.)
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