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Abstract 

As is the case in most developed countries, the population of New Zealand 
is ageing numerically and structurally. Population ageing can have 
important effects on the distribution of personal income within and 
between urban areas. The age structure of the population may affect the 
distribution of income through the life-cycle profile of earnings but also 
through the spatial-temporal distribution of income within the various age 
groups. By decomposing New Zealand census data from 1986 to 2013 by 
age and urban area, this paper examines the effects of population ageing 
on spatial-temporal changes in the distribution of personal income to better 
understand income inequality (measured by the Mean Log Deviation index) 
at the urban area level. We focus explicitly on differences between 
metropolitan and non-metropolitan urban areas. New Zealand has 
experienced a significant increase in income inequality over the last few 
decades, but population ageing has slightly dampened this trend. Because 
metropolitan areas are ageing slower, the inequality-reducing effect of 
ageing has been less in these areas. However, this urban-size differential-
ageing effect on inequality growth has been relatively small compared with 
the faster growth in intra-age group inequality in the metropolitan areas.  

 
his paper examines the role of changes in age structure of the 
population on income inequality in New Zealand over the 27-year 
period from 1986 to 2013. The spatial unit of analysis is the urban 

area, which captures about 85 per cent of the population. More specifically, 
we contrast metropolitan with non-metropolitan areas. We compare results 
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from two popular approaches – the population decomposition by subgroup 
approach used in Mookherjee and Shorrocks (1982) and the density 
decomposition approach of DiNardo, Fortin, and Limieux (1996). 

Much previous research on income inequality in New Zealand has 
used survey data.1 A disadvantage of using survey data in New Zealand is 
that the number of observations in a survey is often small, leading to 
relatively large sampling errors at subnational levels. This limits the 
extent to which survey data can be used to study subnational income 
inequality. This limitation of survey data is avoided in the present study 
by using micro-level data on individuals in urban areas from the six 
Censuses of Population and Dwellings in New Zealand between 1986 and 
2013. We focus specifically on the impact of changes in age structure and 
age-specific incomes within and between urban areas on the personal 
distribution of income. This is an important topic because the ageing of the 
population is expected to accelerate in decades to come. 

This paper consistently compares intra- and inter-age group 
differences in the distribution of income over time and across space. Our 
focus here is strictly on the measure of gross income provided by census 
data and excludes other important dimensions of inequality such as 
differences between individuals in consumption.  

Our main finding is that, contrary to studies in some other 
countries, the ageing of the population in New Zealand has slowed down 
overall inequality growth.2 We find that this effect is smaller in magnitude 
in metropolitan areas because these areas remain relatively more youthful. 
The slower ageing of the population in these large cities has made a small 
contribution to the faster growing inequality in metropolitan areas vis-à-
vis non-metropolitan areas. However, most of the difference in inequality 
growth between the big cities and other urban areas is due to relatively 
faster growing inequality within specific age groups in metropolitan areas. 

Inequality has risen in most of the developed world, especially over 
the last three decades. The literature suggests that growing inequality is 
inter alia due to changing patterns of household formation, growing 
international economic integration through migration, trade and capital 
mobility, growing unemployment, skill-biased technical change, and 
institutional factors such as decreasing levels of unionisation and 
minimum wages. Most studies have found that economic factors are the 
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biggest drivers of growing income inequality,3 but demographic factors 
have played a role as well.4  

New Zealand stands out among the developed countries as having 
seen the relatively fastest growth in inequality, particularly during the 
structural and economic reforms of the late 1980s and early 1990s.5 
Changes in income inequality in New Zealand have been well 
documented.6 At the subnational level, rapid inequality growth in the two 
largest metropolitan areas of Auckland and Wellington stands out (Alimi, 
Maré, & Poot, 2016). This is largely in line with the rest of the developed 
world where large metropolitan areas are often areas with high – and fast-
growing – dispersion of income.7 We examine here whether ageing of the 
population has played a role in rising income inequality and what role 
spatial differences in age composition have had in this context. 

In New Zealand, only few studies have examined the distributional 
impact of changes in the age composition of the population and these 
studies did so at the national level.8 The relationship between population 
ageing and inequality is not clear a priori. The impact of population ageing 
on the income distribution is uncertain due to the possibility of opposing 
within-age and between-age effects (von Weizsäcker, 1996). Spatially, the 
age structure will have effects on both intra-area and inter-area inequality, 
as areas often have different age profiles. Bigger areas tend to have a 
greater share of young people. This may mean a higher intra-area 
inequality, particularly when accounting for post-compulsory education 
and family formation. At the same time, ‘prime aged’ workers in the large 
cities have higher average incomes due to agglomeration and productivity 
effects. Generally, population size is positive correlated with inequality.9 In 
contrast, areas that possess amenities that attract retirees may have lower 
intra-area inequality due to the relatively narrow dispersion of incomes 
among retirees.10 New Zealand offers a relatively generous universal 
pension of roughly half of median income to all citizens and most other 
residents aged 65 and over. Hence retirement migration from big cities to 
lower average income areas lowers intra-area inequality in the retirement 
areas and increases intra-area inequality in the big cities. Retirement 
migration may also contribute to changing inter-area inequality. However, 
the nature of the relationship between age structure and income inequality 
is blurred by the fact that the underlying dynamics of changing age 
structure can be complex and dependent on the relative impacts of natural 
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increase and migration on age composition. Additionally, the way in which 
migration impacts on income inequality will be strongly dependent on the 
type of migration.11  

The paper proceeds as follows: Section 2 reviews the literature on 
ageing and inequality, Section 3 discusses the two decomposition 
techniques that are used to analyse spatial-temporal changes in income 
inequality in New Zealand, Section 4 describes the data and reports the 
results, and Section 5 concludes. 

Literature review 

The patterns of ageing and of income inequality in New Zealand have been 
well documented at both the national and subnational levels: Jackson 
(2011) and Johnson (2015) provide descriptive accounts of changes in age 
structure at the national and subnational levels; Perry (2014, 2015), and 
Easton (2013) provide evidence of the long-run upward trend in inequality 
at the national level; and Karagedikli, Maré, and Poot (2000, 2003), Martin 
(1998, 2000), Pool et al. (2005) and Alimi et al. (2016) provide a 
subnational analysis of income inequality trends at the regional council 
level. The relationship between population ageing and the distribution of 
income has long been examined in the literature, alongside other socio-
demographic influences on inequality.12 However, very few studies use 
formal theoretical foundations to link ageing to the distribution of income. 
Notable exceptions are Deaton and Paxson (1994, 1995) and von 
Weizsäcker (1996). Deaton and Paxson (1994, 1995) use the implications of 
the permanent income hypothesis to show that income inequality increases 
as the population ages while von Weiszäcker (1996) examines the role of 
the public transfer system. He concludes that the effect of ageing on 
population is ambiguous and distinguishes several channels with opposing 
effects through which ageing may affect the distribution of income.  

Most of the recent research on this topic has been empirically 
oriented. Fortin, Lemieux, and Firpo (2011) provide a review of adopted 
methodologies and emphasise the decomposition approaches that have 
become common in the literature.  

Just as the theory suggests, empirical evidence on the relationship 
between changes in the age structure and the distribution of income has 
been mixed, although most studies find that population ageing increases 
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income inequality.13 Nonetheless, some studies find a very small effect or 
no effect at all. Barrett, Crossley, and Worswick (2000) focused on 1975–
1993 consumption and income inequality in Australia and concluded that 
the ageing of the population had played only a minor role in growing 
inequality. Fritzell (1993) examined data from five countries (Canada, 
Germany, Sweden, UK and USA) and concluded that changes in age 
distribution or changes in family composition cannot explain changes in 
inequality in these countries. Jantti (1997) came to similar conclusions 
when examining data from the Luxembourg Income Study on Canada, the 
Netherlands, Sweden, UK and USA. 

The varied evidence from empirical studies is not surprising. As 
earlier identified by Lam (1997), any conflicting results on the role of age 
structure on income distribution can be due to variations between studies 
in the relative strength of between-group effects and within-group effects. 
The combined effect of the two depends on which effect is stronger. This 
may vary across populations.  

In New Zealand, few studies to date have examined the effects of 
age structure on income inequality. Martin (1998, 2000) and Pool et al. 
(2005) provide descriptive evidence on the distribution of income for 
various age groups. Martin (2000) uses census data from 1986 to 1996 and 
calculated medians and inter-quartile ranges to describe changes in the 
distribution of income across age groups and gender at the subnational 
level. The study shows that income in New Zealand follows the typical age 
life-cycle profile with incomes highest in the prime working ages of 25–54 
before decreasing. The study also shows that spatial disparity in income is 
highest at the prime working age group of 25–54 and lowest in the 15–24 
group. Pool at al. (2005) conducts a similar analysis and focuses on 
subnational incomes by age group, sex and ethnicity. Using census data 
between 1986 and 2001, they examine the distribution of personal income 
between New Zealand regions. Using measures such as medians and 
quartiles that have been standardised for age composition, their results 
confirm previous analysis from Martin (1998, 2000) and affirm the 
overwhelming dominance of Auckland and Wellington regions in terms of 
income levels. 

Hyslop and Maré (2005) examined the factors contributing to 
changes in the New Zealand distribution of income between 1983 and 
1998. Using the density decomposition approach of DiNardo et al. (1996), 
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they examined the role of household structure, national superannuation 
(old age pension), socio-demographic attributes (which include number, 
age, sex, ethnicity and education levels of adults in the household, together 
with the numbers of children in various age groups), employment 
outcomes, and economic returns to such attributes. They found that 
changes in household structure and socio-demographic attributes were the 
major factors contributing to changes in the income distribution in New 
Zealand (each contributing around one-sixth of the overall increase in the 
Gini coefficient). Changes in household structure tended to raise the top 
end of the income distribution while lowering the bottom end. Changes in 
household socio-demographic attributes also widened the distribution of 
income, particularly at higher incomes.  

Ball and Creedy (2015) analysed income and expenditure data from 
1983 to 2007 and found that the age and gender composition of the 
population was important for understanding inequality. However, Aziz et 
al. (2015) show, using the New Zealand Treasury’s microsimulation model 
to forecast demographic changes that are expected over the next 50 years, 
that population ageing and expected changes in labour force participation 
by themselves do not have a significant impact on aggregate income 
inequality. Our present study is similar to earlier work by Hyslop and 
Maré (2005), but instead of taking a national approach and examining the 
role of several economic and socio-demographic factors using survey data, 
we take a subnational approach and focus exclusively on the spatial-
temporal role of the age structure on the distribution of income.  

Decomposition methods 

We use two popular approaches in the literature – the decomposition by 
population subgroup approach of Mookherjee and Shorrocks (1982) and the 
semi-parametric density decomposition method of DiNardo et al. (1996) – 
to examine different ways in which changes in the age structure could 
affect the aggregate distribution of income at the urban area level. We use 
both methods to analyse the inter-temporal effect of changes in the age 
structure nationally as well as spatially across metropolitan and non-
metropolitan areas between 1986 and 2013.14 There are two ways in which 
age structure can affect the distribution of income: 
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• The composition effect (or the age shares effect): This reveals how 
much of a role the population composition of an area plays in 
observed inequality. It is the effect on inequality of differences in 
the shares of different age groups for given mean incomes at 
various ages. 

• The age-specific income distribution effect: This examines the effect 
of differences in the age-specific income distribution on observed 
inequality for a given age composition of the population. 

For both effects, we consider changes over time and across places. 
We focus on the class of Generalised Entropy (GE) measures of 

inequality due to their desirable property of permitting the expression of 
overall inequality as a weighted sum of sublevel inequalities. Within this 
class, we use the Mean Log Deviation (MLD) index as our measure of 
inequality because the MLD weights the inequality measure for a group by 
the group’s population share. Hence MLD provides a direct evaluation of 
the effect of changes in age composition. One alternative GE measure is 
the Theil index of inequality which weights groups by income share. In the 
present context of analysing the impact of changes in demographic 
composition, the MLD is the more natural and more easily interpretable 
index. 

MLD can be defined as: 

𝑀𝑀𝑀𝑀𝑀𝑀 = ∑ ∑ 𝑁𝑁𝑗𝑗𝑗𝑗
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The aggregate income of all those in age-group a and income 
bracket j is 𝑌𝑌𝑗𝑗𝑎𝑎. 𝑁𝑁𝑗𝑗𝑎𝑎 is the population in age-group a and income bracket 
j. 𝑁𝑁 = ∑ ∑ 𝑁𝑁𝑗𝑗𝑎𝑎

𝐽𝐽
𝑗𝑗=1

𝐴𝐴
𝑎𝑎=1  is the overall population. Total income in the economy 

is 𝑌𝑌 = ∑ ∑ 𝑌𝑌𝑗𝑗𝑎𝑎
𝐽𝐽
𝑗𝑗=1

𝐴𝐴
𝑎𝑎=1 . Relative income in age group a is 𝑟𝑟𝑎𝑎 = ∑ 𝜋𝜋𝑗𝑗𝑎𝑎𝑟𝑟𝑗𝑗𝑎𝑎

𝐽𝐽
𝑗𝑗=1  where 

𝑟𝑟𝑗𝑗𝑎𝑎 is =
𝜇𝜇𝑗𝑗𝑗𝑗
𝜇𝜇

. We denote average income in the economy by 𝜇𝜇 = 𝑌𝑌
𝑁𝑁
, average 

income of age-group a by 𝜇𝜇𝑎𝑎 = 𝑌𝑌𝑗𝑗
𝑁𝑁𝑗𝑗

, and relative income of age group a by 

𝑟𝑟𝑎𝑎 = 𝜇𝜇𝑗𝑗
𝜇𝜇

. Population share in each age group a is  

𝜋𝜋𝑎𝑎 = 𝑁𝑁𝑗𝑗
𝑁𝑁

, and population share in age-group a and income bracket j 𝜋𝜋𝑗𝑗𝑎𝑎 is 
𝑁𝑁𝑗𝑗𝑗𝑗
𝑁𝑁𝑗𝑗

. 

Overall, MLD can then be decomposed into the sum of within-age-
group inequality and between-age-group inequality: 

𝑀𝑀𝑀𝑀𝑀𝑀 = ∑ 𝜋𝜋𝑎𝑎𝑀𝑀𝑀𝑀𝑀𝑀𝑎𝑎𝐴𝐴
𝑎𝑎=1 + ∑ 𝜋𝜋𝑎𝑎𝑙𝑙𝑙𝑙𝑙𝑙 �
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where ∑ 𝜋𝜋𝑎𝑎𝑀𝑀𝑀𝑀𝑀𝑀𝑎𝑎𝐴𝐴
𝑎𝑎=1  is the age-group-weighted sum of within-age-group 

inequality and ∑ 𝜋𝜋𝑎𝑎𝑙𝑙𝑙𝑙𝑙𝑙 �
1
𝑟𝑟𝑗𝑗
�𝐴𝐴

𝑎𝑎=1  the age-group-weighted sum of the logarithm 

of the inverse of age-group-relative income (i.e. between-age-group 
inequality). It should be noted that such decompositions hold also true for 
any other mutually exclusive and collectively exhaustive classification, 
such as gender and location. The decomposition can also be applied 
hierarchically; for example, when overall income inequality is decomposed 
by age and sex.  

When gauging a change in overall inequality over a given period, 
equation (2) clearly shows that there are three contributing factors: firstly, 
changes in the age-group shares (structural population ageing); secondly, 
changes in inequality within each age group; and thirdly, changes in the 
age-group-relative incomes (for example, due to changes in the life-cycle 
profile of earnings). It is easy to see that a change in the MLD can be 
expressed exactly as follows: 
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Δ𝑀𝑀𝑀𝑀𝑀𝑀 =
∑ 𝜋𝜋𝑎𝑎���Δ𝑀𝑀𝑀𝑀𝑀𝑀𝑎𝑎𝐴𝐴
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𝑖𝑖𝑎𝑎𝑎𝑎𝑖𝑖𝑔𝑔𝑎𝑎𝑖𝑖𝑖𝑖𝑎𝑎𝑖𝑖 𝑑𝑑𝑔𝑔𝑎𝑎 𝑎𝑎𝑔𝑔

𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖𝑎𝑎𝑎𝑎 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠ℎ𝑎𝑎𝑟𝑟𝑎𝑎𝑠𝑠
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𝐶𝐶3
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𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠ℎ𝑎𝑎𝑟𝑟𝑎𝑎𝑠𝑠
𝐶𝐶4

               

   

in which a bar over an expression represents the simple arithmetic average 
of the variable over the two periods; i.e. 𝑥𝑥 = 1

2
(𝑥𝑥𝑎𝑎−1 + 𝑥𝑥𝑎𝑎). 

Component C 4 in equation (3) represents the aggregate impact on 
inequality of growth (the change in natural logarithmic values) in age-
group-specific mean incomes, but relative to overall mean income. 
Mookherjee and Shorrocks (1982) argue that it is more natural to think of 
growth in the levels of age-group-specific mean incomes rather than 
growth in relative incomes. For this reason, they replace equation (3) by a 
decomposition that holds only approximately, but which explicitly includes 
age-specific mean income growth:15 
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Δ𝑀𝑀𝑀𝑀𝑀𝑀 ≈ �𝜋𝜋𝑎𝑎���Δ𝑀𝑀𝑀𝑀𝑀𝑀𝑎𝑎
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𝑖𝑖𝑎𝑎𝑎𝑎𝑖𝑖𝑔𝑔𝑎𝑎𝑖𝑖𝑖𝑖𝑎𝑎𝑖𝑖 𝑓𝑓𝑔𝑔𝑟𝑟 𝑎𝑎𝑖𝑖𝑔𝑔𝑎𝑎𝑎𝑎

𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠ℎ𝑎𝑎𝑟𝑟𝑎𝑎𝑠𝑠
𝐶𝐶1

+ �𝑀𝑀𝑀𝑀𝑀𝑀𝑎𝑎��������Δ𝜋𝜋𝑎𝑎
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𝑎𝑎=1���������
𝑎𝑎𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑖𝑖𝑎𝑎  

𝑤𝑤𝑖𝑖𝑎𝑎ℎ𝑖𝑖𝑎𝑎−𝑎𝑎𝑎𝑎𝑎𝑎−𝑎𝑎𝑟𝑟𝑔𝑔𝑔𝑔𝑔𝑔
𝑖𝑖𝑎𝑎𝑎𝑎𝑖𝑖𝑔𝑔𝑎𝑎𝑖𝑖𝑖𝑖𝑎𝑎𝑖𝑖 𝑑𝑑𝑔𝑔𝑎𝑎 𝑎𝑎𝑔𝑔

𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖𝑎𝑎𝑎𝑎 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠ℎ𝑎𝑎𝑟𝑟𝑎𝑎𝑠𝑠
𝐶𝐶2

+ �(𝑟𝑟𝑎𝑎� − 𝑙𝑙𝑙𝑙𝑙𝑙𝑟𝑟𝑎𝑎�������)Δ𝜋𝜋𝑎𝑎

𝐴𝐴

𝑎𝑎=1�������������
𝑎𝑎𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑖𝑖𝑎𝑎  

𝑏𝑏𝑎𝑎𝑎𝑎𝑤𝑤𝑎𝑎𝑎𝑎𝑎𝑎−𝑎𝑎𝑎𝑎𝑎𝑎−𝑎𝑎𝑟𝑟𝑔𝑔𝑔𝑔𝑔𝑔
𝑖𝑖𝑎𝑎𝑎𝑎𝑖𝑖𝑔𝑔𝑎𝑎𝑖𝑖𝑖𝑖𝑎𝑎𝑖𝑖 𝑑𝑑𝑔𝑔𝑎𝑎 𝑎𝑎𝑔𝑔

𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖𝑎𝑎𝑎𝑎 𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠ℎ𝑎𝑎𝑟𝑟𝑎𝑎𝑠𝑠
𝐶𝐶3′

 

+∑ (𝜋𝜋𝑎𝑎𝑟𝑟𝑎𝑎������ − 𝜋𝜋𝑎𝑎���)Δlog𝜇𝜇𝑎𝑎𝐴𝐴
𝑎𝑎=1�����������������

𝑎𝑎𝑎𝑎𝑎𝑎𝑟𝑟𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
𝑎𝑎𝑟𝑟𝑔𝑔𝑤𝑤𝑎𝑎ℎ 𝑖𝑖𝑎𝑎

𝑎𝑎𝑎𝑎𝑎𝑎−𝑎𝑎𝑟𝑟𝑔𝑔𝑔𝑔𝑔𝑔 𝑖𝑖𝑎𝑎𝑎𝑎𝑎𝑎
𝑖𝑖𝑎𝑎𝑐𝑐𝑔𝑔𝑖𝑖𝑎𝑎 𝑓𝑓𝑔𝑔𝑟𝑟 𝑎𝑎𝑖𝑖𝑔𝑔𝑎𝑎𝑎𝑎

𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠ℎ𝑎𝑎𝑟𝑟𝑎𝑎𝑠𝑠
𝐶𝐶4′

  

   

In the next section we will report results by using this approximate 
decomposition given in equation (4). 

The second decomposition method considers the income 
distribution as a density which may have a different shape for different age 
groups. Inequality is quantified by a dispersion measure applied to a given 
distribution of income of individuals or households. Besides the MLD 
measure of inequality described above, common alternative dispersion 
measures are the Gini coefficient, Theil index, the Coefficient of Variation, 
etc. We can quantify the effect of any change in the shape of the 
distribution of income by any of these inequality measures. DiNardo et al. 
(1996) consider it useful to decompose overall change in inequality into a 
contribution from within-group inequality change, calculated for a 
counterfactual income distribution in which population composition is 
assumed to have stayed the same, and a contribution from between-group 
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change, calculated for a counterfactual income distribution at which 
inequality within groups is assumed to remain the same. 

One advantage of this approach is that it provides in our context a 
visual representation of the roles of the age-composition effect and the age-
specific distribution effect, respectively. Let 𝑓𝑓𝑌𝑌(𝑦𝑦;𝑥𝑥) = ∫ 𝑓𝑓𝑌𝑌|𝑋𝑋𝑑𝑑𝐹𝐹𝑋𝑋 represent 
the general distribution of income with respect to personal characteristic X. 
The integral sign is used to depict aggregate income with respect to 
attribute X that can be quantified by continuous variables. When X is a 
discrete variable, such as an age group, the corresponding expression is 
𝑓𝑓𝑌𝑌(𝑦𝑦;𝑥𝑥) = ∑𝑓𝑓𝑌𝑌|𝑋𝑋 𝜑𝜑𝑋𝑋 where 𝜑𝜑 = 𝑃𝑃𝑟𝑟𝑙𝑙𝑃𝑃(𝑋𝑋 = 𝑥𝑥). 

Figure 1: Hypothetical income distribution in an urban area U, showing total and 
age-specific distributions for young and old people 

 
 

The impact of age structure on change in the overall distribution of 
income in U could be through a composition effect; i.e. through changes in 
𝑃𝑃𝑟𝑟𝑙𝑙𝑃𝑃(𝐴𝐴 = 𝑎𝑎) or through changes in the age-specific conditional distribution 
of income 𝑓𝑓𝑌𝑌|𝐴𝐴

𝑈𝑈 . To calculate both effects, we employ a benchmarking 
approach. To proceed we will need to introduce some notation and keep in 
mind the application to New Zealand Census data from 1986 until 2013. 
The beginning census year of the study (1986) will be compared with the 
last census year (2013).  
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● 𝑓𝑓𝑌𝑌
𝑁𝑁86|𝑁𝑁86 = ∑𝑓𝑓𝑌𝑌|𝐴𝐴

𝑁𝑁86 𝜋𝜋𝑎𝑎𝑁𝑁86 represents the actual 1986 national 
distribution of incomes based on the 1986 conditional age-specific 
distributions 𝑓𝑓𝑌𝑌|𝐴𝐴

𝑁𝑁86 and the 1986 shares of people in each age group 

𝜋𝜋𝑎𝑎𝑁𝑁86. Similarly, 𝑓𝑓𝑌𝑌
𝑁𝑁13|𝑁𝑁13 = ∑𝑓𝑓𝑌𝑌|𝐴𝐴

𝑁𝑁13 𝜋𝜋𝑎𝑎𝑁𝑁13 represents the corresponding 
2013 distribution of income. 

● 𝑓𝑓𝑌𝑌
𝑁𝑁13|𝑁𝑁86 = ∑𝑓𝑓𝑌𝑌|𝐴𝐴

𝑁𝑁13 𝜋𝜋𝑎𝑎𝑁𝑁86 represents a 2013 counterfactual 
distribution, based on the 2013 age-specific conditional distribution 
of incomes but 1986 shares of people in each age group; i.e. 

𝑓𝑓𝑌𝑌
𝑁𝑁13|𝑁𝑁86 = ∑𝑓𝑓𝑌𝑌|𝐴𝐴

𝑁𝑁13 𝜋𝜋𝑎𝑎𝑁𝑁86 =  ∑𝑓𝑓𝑌𝑌|𝐴𝐴
𝑁𝑁13 𝜋𝜋𝑎𝑎𝑁𝑁13. 𝜋𝜋𝑗𝑗

𝑁𝑁86

𝜋𝜋𝑗𝑗𝑁𝑁13
. 

Changes in inequality over time can either be attributed to changes 
in the age composition effect or due to changes in the age-specific 
conditional distribution of income. The role of changes in age composition 
between 1986 and 2013 can be calculated by comparing the 2013 original 
distribution 𝑓𝑓𝑌𝑌𝑁𝑁13 with the counterfactual distribution 𝑓𝑓𝑌𝑌

𝑁𝑁13|𝑁𝑁86which is 
based on 2013 age-specific conditional distribution of incomes but 1986 
shares of people in each age group; i.e. the difference is 𝑓𝑓𝑌𝑌𝑁𝑁13 − 𝑓𝑓𝑌𝑌

𝑁𝑁13|𝑁𝑁86. The 
𝑓𝑓𝑌𝑌
𝑁𝑁13|𝑁𝑁86 holds changes in the age-specific conditional distribution over the 

period constant so any differences between the actual 2013 distribution 
and this counterfactual distribution are due to the changes in age 
composition. Since the population aged between 1986 and 2013, this will 
estimate the effect of the ageing of the population on the income 
distribution.  

The effect of changes in the age-specific conditional distribution 
between 1986 and 2013 will be calculated by comparing the counterfactual 
distribution 𝑓𝑓𝑌𝑌

𝑁𝑁13|𝑁𝑁86 with the 1986 original distribution; i.e. by 
calculating 𝑓𝑓𝑌𝑌

𝑁𝑁13|𝑁𝑁86 − 𝑓𝑓𝑌𝑌𝑁𝑁86. Since 𝑓𝑓𝑌𝑌
𝑁𝑁13|𝑁𝑁86 is based on the 1986 age 

structure, any difference between this distribution and the 1986 
distribution is due to the changes in the age-specific conditional 
distribution. 

This benchmarking approach provides an alternative way of 
decomposing the change in inequality measured by the MLD index. Here 
we can write changes in income inequality between 1986 and 2013 as: 
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∆𝑀𝑀𝑀𝑀𝑀𝑀13−86 = 𝑀𝑀𝑀𝑀𝑀𝑀(𝑓𝑓𝑌𝑌𝑁𝑁13) −𝑀𝑀𝑀𝑀𝑀𝑀(𝑓𝑓𝑌𝑌𝑁𝑁86)
= �𝑀𝑀𝑀𝑀𝑀𝑀(𝑓𝑓𝑌𝑌𝑁𝑁13) −𝑀𝑀𝑀𝑀𝑀𝑀�𝑓𝑓𝑌𝑌

𝑁𝑁13|𝑁𝑁86�����������������������
𝐴𝐴𝑎𝑎𝑎𝑎 𝑐𝑐𝑔𝑔𝑖𝑖𝑔𝑔𝑔𝑔𝑠𝑠𝑖𝑖𝑎𝑎𝑖𝑖𝑔𝑔𝑎𝑎 𝑎𝑎𝑓𝑓𝑓𝑓𝑎𝑎𝑐𝑐𝑎𝑎

+ �𝑀𝑀𝑀𝑀𝑀𝑀�𝑓𝑓𝑌𝑌
𝑁𝑁13|𝑁𝑁86� − 𝑀𝑀𝑀𝑀𝑀𝑀(𝑓𝑓𝑌𝑌𝑁𝑁86)���������������������

𝐴𝐴𝑎𝑎𝑎𝑎−𝑠𝑠𝑔𝑔𝑎𝑎𝑐𝑐𝑖𝑖𝑓𝑓𝑖𝑖𝑐𝑐 𝑑𝑑𝑖𝑖𝑠𝑠𝑎𝑎𝑟𝑟𝑖𝑖𝑏𝑏𝑔𝑔𝑎𝑎𝑖𝑖𝑔𝑔𝑎𝑎 𝑎𝑎𝑓𝑓𝑓𝑓𝑎𝑎𝑐𝑐𝑎𝑎

� 

   

This is a very simple way of decomposing the change in the MLD 
index into two parts: the first part shows the contribution of the changing 
age composition for given age-specific conditional inequality while the 
second component shows how much, for a given age distribution, the 
change in age-specific conditional inequality contributed to the overall 
change. 

Finally, it should be noted that the calculation of the effect of the 
changing age composition on inequality can be done separately for every 
urban area. Of particular interest is, then, the extent to which the age 
composition effects play a greater or lesser role in explaining inequality 
change in certain areas and whether the sign of the age composition effect 
(positive or negative) is the same in all areas. Here we simply consider the 
distinction between metropolitan and non-metropolitan areas. 

There are certain limitations to the density decomposition 
approach. Firstly, it follows a partial equilibrium analysis: we calculate the 
effect on inequality if the population composition changes but age-specific 
distributions remain the same, or vice versa. Hence this approach ignores 
the interaction between these two effects: changes in population 
composition can in general equilibrium of the economy also affect the age-
specific distribution of income, and vice-versa, through migration and 
labour market adjustments.  

Another limitation, which is a characteristic of all decomposition 
methods, is that such methods do not contribute to understanding the 
various economic mechanisms through which ageing affects inequality. 
Instead, decomposition provides simply an accounting framework that 
allows us to quantify the relative magnitude of the impact of compositional 
change. 
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Data and results 

Data on personal income 

All data used are from the six New Zealand Censuses of Population and 
Dwelling from 1986 to 2013. The population is limited to people aged 15 
and above who are earning positive incomes. Age data are available by 
single year of age. However, because we are interested in the broad trend 
of structural population ageing and to allow for a description of change 
that does not become too unwieldy, we collapse all ages into four age 
groups: 15–24, 25–44, 45–64 and those 65 years and over.16 

The income data represent total personal income before tax of 
people earning positive income in the 12 months before the census night.17 
It consists of income from all sources such as wages and salaries, self-
employment income, investment income and superannuation. It excludes 
social transfers in kind, such as public education or government-subsidised 
health care services. Instead of recording actual incomes, total personal 
incomes are captured in income bands in each census with the top and 
bottom income bands open ended. For example, the top band in the 2013 
census data captures everybody earning $150,000 and over. An important 
issue with the open-ended upper band is the calculation of mean income in 
the open-ended band. At the national level this is not a problem as 
Statistics New Zealand publishes an estimate of the midpoint of the top 
band for the country based on Household Economic Survey (HES) 
estimates. However, HES top-band mean incomes for subnational areas 
are not reliable due to sampling errors. To resolve this problem, Pareto 
distributions have been fitted to the upper tail of the urban-area specific 
distributions. We use the Stata RPME command developed by von Hippel 
et al. (2016). 

Changes in the age distribution of the population 

Population ageing is a key feature of the changes in the New Zealand age 
structure between 1986 and 2013. Jackson (2011) identified increasing 
longevity and declining birth rates as the main drivers of this trend. The 
patterns of ageing have been well described nationally and sub-nationally. 
Plenty of studies have examined the implications of an ageing population 
on the labour force, government revenues and economic growth (see 
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Jackson, 2011; Stephenson & Scobie, 2002; McCulloch & Frances, 2001). 
Spatially, attention has been given to examining the impact of accelerated 
ageing of the rural areas and the role of rural-urban migration in driving 
this change. Here we focus on differences between metropolitan and non-
metropolitan areas in ageing. Table 1 shows the trends in population 
composition by age groups for metropolitan and non-metropolitan areas, 
and for all urban areas combined, from 1986 to 2013. 

The ageing of the population between 1986 and 2013 is very clear. 
Nationally (all urban areas combined), the proportion of the population in 
the youngest age group 15–24 declined from 22 per cent in 1986 to 14 per 
cent in 2013, while for the oldest age group, 65+, the proportion increased 
from 15 per cent to 18 per cent. By 2013, the proportion of the population 
in the oldest age group exceeded that in the youngest age group. 

There is disparity across urban areas in the patterns of ageing. 
Non-metropolitan areas age more rapidly. In 1986, metropolitan and non-
metropolitan had almost the same proportion of people in the youngest age 
group, 15–24, (around 22 per cent), but by 2013 the proportion in non-
metropolitan areas had fallen by about 9 percentage points while in 
metropolitan areas it fell by only 7 percentage points. The disparity is even 
starker when comparing the changes in the oldest age group 65+: the 
proportion in this group increased by about 2 percentage points in 
metropolitan areas, compared with a 6-percentage point increase in non-
metropolitan areas. Non-metropolitan areas have undergone more rapid 
ageing and were older on average than metropolitan areas by 2013. 

Table 1: Structural population ageing in New Zealand from 1986 to 2013 (%) 

Age group 1986 1991 1996 2001 2006 2013 
Metropolitan Areas       
15–24 22 20 19 17 17 15 
25–44 39 41 41 41 39 36 
45–64 24 24 25 28 30 32 
65+ 14 15 15 14 14 16 
Total 100 100 100 100 100 100 
Non-Metropolitan 
Areas       

15–24 21 18 17 14 14 12 
25–44 37 38 38 36 33 30 
45–64 25 25 26 30 32 34 
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65+ 17 18 19 20 20 23 
All 100 100 100 100 100 100 
All Urban Areas 
Combined       

15–24 22 19 18 16 16 14 
25–44 39 40 40 40 38 35 
45–64 24 24 26 29 30 33 
65+ 15 16 16 16 16 18 
Total 100 100 100 100 100 100 

Changes in the Mean Log Deviation measure of income inequality 

As noted in the introduction, New Zealand stands out among the developed 
countries as having seen the relatively fastest growth in inequality in 
recent decades, particularly during the 1980s and early 1990s. Across all 
urban areas, inequality grew by about 18 per cent between 1986 and 2013 
(see Table 2). It increased in all intercensal periods apart from between 
1986 and 1991, and between 2001 and 2006 (see Figure 2). Like the 
changes in age structure, the changes in income inequality are not the 
same everywhere. Much like what has been found in other countries, 
inequality increased more rapidly in metropolitan areas.18 The 
metropolitan and non-metropolitan divide had been highlighted in 
previous New Zealand studies by Karagedikli et al. (2000, 2003), Pool et al. 
(2005), and Alimi et al. (2016). They found the highest rates of income and 
inequality growth in the metropolitan areas of Auckland and Wellington. 
Table 2 shows that metropolitan areas saw a 25 per cent increase in the 
MLD, as compared with only 2 per cent growth in non-metropolitan areas. 
It is clear that most of the growth in inequality that happened in New 
Zealand between 1986 and 2013 was driven by the changes in the 
metropolitan areas.  

Table 2: Metropolitan versus non-metropolitan growth rates in income inequality 

  1986 
(MLD) 

2013 
(MLD) 

Growth 
1986–2013 

(%)  
Metropolitan 0.3607 0.45 25 
Non-Metropolitan 0.3563 0.3623 2 
All urban areas combined 0.3509 0.4153 18 
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Note: Income inequality is measured by the Mean Log Deviation (MLD) index. To calculate 
the MLD for all urban areas combined, the Statistics New Zealand Household Economic 
Survey estimates of national-level mean income in the open-ended top bracket were used, not 
the estimates of mean income derived from fitting Pareto distributions to the top end of the 
distribution. This implies that the MLD for all urban areas combined does not perfectly 
decompose into within-group and between-group contributions equivalent to equation (2). 

The 1986–2013 change in MLD displayed in Figure 2 is 
disaggregated in tabular form into changes in the inequality index for each 
age group in Table 3. Focusing on the aggregate patterns, but with the 
same conclusions also true for metropolitan and non- metropolitan areas, 
within-age-group inequality increased the most between 1986 and 2013 in 
the 65+ group, closely followed by the 15–24 age group. The within-group 
measure of inequality for these two groups rose across all urban areas by 
around 68 per cent and 35 per cent, respectively. The 25–44 group was the 
only age group to experience a decline in within-group inequality, at 
around 10 per cent.  

Figure 2: Mean Log Deviation index of income inequality, New Zealand 1986–2013 
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Table 3: New Zealand income inequality by type of area and age group, 1986–2013 

 1986 1996 2001 2006 2013 

Change 
(1986–
2013) 
(%) 

Mean 

Metropolitan  
15–24        
MLD 0.3708 0.4305 0.4672 0.4879 0.51 38 0.4389 
r (%) 69 50 45 43 39 −30 51 
π (%) 22 19 17 17 15 −7 18 
25–44        
MLD 0.3697 0.3463 0.3528 0.3267 0.3414 −8 0.3473 
r (%)  119 121 120 117 113 −5 119 
π 39 41 41 39 36 −3 40 
45–64        
i 0.3197 0.3958 0.403 0.3749 0.3972 24 0.3706 
r (%) 117 126 124 127 129 12 123 
π (%) 24 25 28 30 32 8 27 
65+        
i 0.1638 0.2024 0.2352 0.2743 0.2929 79 0.2235 
r (%) 68 60 60 63 70 2 64 
π (%) 14 15 14 14 16 2 15 

Non-metropolitan 
15–24        
MLD 0.3805 0.4032 0.4322 0.456 0.4881 28 0.4183 
r (%) 73 55 50 52 49 −24 57 
π (%) 21 17 14 14 12 −9 16 
25–44        
MLD 0.3908 0.3191 0.3158 0.2896 0.3083 −21 0.3272 
r (%) 118 121 118 116 112 −6 118 
π (%) 37 38 36 33 30 −7 36 
45–64        
MLD 0.3166 0.3559 0.3612 0.3278 0.3274 3 0.333 
r (%) 115 123 125 126 126 11 122 
π (%) 25 26 30 32 34 10 29 
65+        
MLD 0.1498 0.1626 0.1797 0.2044 0.2152 44 0.176 
r (%) 71 67 67 67 73 2 70 
π (%) 17 19 20 20 23 7 20 

All urban areas combined 
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 1986 1996 2001 2006 2013 
Change 
(1986–
2013) 
(%) 

Mean 

15–24        
MLD 0.3733 0.4206 0.4554 0.4779 0.5022 35 0.432 
r (%) 71 52 47 46 42 −29 53 
π (%) 22 18 16 16 14 −7 18 
25–44        
MLD 0.3678 0.3303 0.3349 0.3088 0.3309 −10 0.3354 
r (%) 119 122 120 119 115 −4 119 
π (%) 39 40 40 38 35 −4 39 
45-64        
MLD 0.3057 0.3617 0.3683 0.3328 0.3559 16% 0.3399 
r (%) 116 123 123 124 126 10 121 
π (%) 24 26 29 30 33 8 28 
65+        
MLD 0.1522 0.1805 0.2069 0.2374 0.2562 68 0.1982 
r (%) 69 62 62 64 70 2 66 
π (%) 15 16 16 16 18 3 16 

Note: r is relative income and π is age-group share of population for given year and area. Both 
are expressed as percentages in the table. 

One factor explaining these trends in within-group income 
inequality is labour force participation. Among the 15–24 age group, the 
proportion of those attending tertiary education, and therefore only 
working part-time and at low wages, has been increasing. Among those 
aged 65+, labour force participation has been increasing, thus leading to a 
larger number receiving income over and above New Zealand 
superannuation. Both trends increase inequality. The proportion of the 65+ 
age group participating in the labour force full-time in urban areas rose 
from 3 per cent in 1986 to 11 per cent in 2013. This change led to an 
increase in the dispersion of income between those mostly relying on 
superannuation (plus perhaps some income from investments or private 
pensions) and those still in paid work. The opposite effect happened at the 
other end of the scale where those in the 15–24 age group experienced a 
reduction in labour force participation. This is due to an increasing 
proportion of this group spending more time in education and formal 
training. The reduction in labour force participation in this group, 



68 Alimi, Maré and Poot  

especially the reduction in those working full time, contributed to an 
increase the dispersion of income within the 15–24 age group.19 

In terms of the life course, inequality is higher within the 15–24 
age group than at other ages. Apart from the high inequality in the first 
age group, and excluding 1986 and 1991, inequality does follow the usual 
life course pattern suggested in the literature, with increases in income 
inequality as a specific age cohort ages, until the public pension (New 
Zealand superannuation) becomes available at age 65.20 

With respect to relative mean income, the 15–24 age group have 
seen the biggest drop, irrespective of urban location. Across all urban 
areas, the relative income of this age group dropped by 29 percentage 
points, falling from 71 per cent of average income in 1986 to around 42 per 
cent of 2013 average income. In contrast, the 45–64 and 65+ age groups 
increased their relative incomes by 10 and 2 percentage points, 
respectively.  

Using equation (2), Table 4 shows how each age group contributes 
to income inequality measured by the MLD index: within-group inequality 
makes the largest contribution to total inequality (varying between 83.7 
per cent in 2006 and 91.5 per cent in 1986). However, between-age-group 
inequality is becoming a bigger share of total inequality: its contribution 
increased from around 8.5 per cent in 1986 to 15.7 per cent in 2013. This is 
primarily due to the increased divergence in relative mean incomes across 
age groups.  

From 1986 to 2006, the 25–44 age group made the biggest 
contribution to within-group inequality. The large population share of this 
group was responsible for this effect (see Table 3). By 2013, however, 
within-group inequality of the 45–64 age group made the greatest 
contribution to total inequality, reflecting the combined effect of population 
ageing and growing inequality within this group. The trends for those aged 
15–24 and those aged 65+ provide an interesting contrast. In the 15–24 age 
group, within-group inequality rose very fast but the diminishing 
population share of this group reduced their contribution to aggregate 
within-group inequality over time, whereas for the 65+ group, both within-
group inequality as well as population share increased, thereby increasing 
this group’s impact on overall inequality.  

The combined effect of changing age-specific relative incomes and 
changed age-group shares of population can be clearly seen in the middle 
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panel of Table 4. Incomes in the 25–44 and 45–64 age groups are above 
average, thereby yielding negative between-group contributions to MLD. 
The most striking trend is the contribution of declining relative incomes of 
the young (see also Table 3) to growing overall inequality measured by the 
MLD. 

Changes in the density of the income distribution 

We will now proceed with a visual approach to present the contribution of 
each age group to the overall change in the distribution of income across all 
urban areas between 1986 and 2013. 

Table 4: Decomposition of MLD into between-age-group and within-age-group 
components: all urban areas combined 

 1986 1991 1996 2001 2006 2013 

Within-Age-Group Contribution to MLD: 𝜋𝜋𝑗𝑗𝑀𝑀𝑀𝑀𝑀𝑀𝑗𝑗   
Age group       
15–24 0.0816 0.0705 0.0758 0.0729 0.0775 0.0724 
25–44 0.1421 0.1372 0.1328 0.133 0.1162 0.1147 
45–64 0.0744 0.0761 0.0932 0.1051 0.101 0.1167 
65+ 0.0231 0.025 0.0289 0.0326 0.0375 0.0464 
Sum  0.3212 0.3088 0.3307 0.3436 0.3322 0.3502 

Between-Age-Group Contribution to MLD:  
15–24 0.0749 0.0929 0.118 0.1208 0.1244 0.1258 
25–44 -0.0662 −0.0785 −0.0788 −0.0739 −0.0653 −0.0485 
45–64 -0.0358 −0.0352 −0.0536 −0.0579 −0.0652 −0.0761 
65+ 0.0568 0.061 0.0752 0.0765 0.0709 0.0638 
Sum  0.0297 0.0402 0.0609 0.0655 0.0649 0.0651 

All Urban Areas Combined MLD 
Between as a 
percentage of 
total (%) 

8.5 11.5 15.5 16.0 16.3 15.7 

Within as a 
percentage of 
total (%) 

91.5 88.5 84.5 84.0 83.7 84.3 

Total  0.3509 0.349 0.3916 0.4091 0.3971 0.4153 
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Figure 3 presents the standardised 1986 and 2013 log income 
distribution for each age group and all urban areas combined. The 
densities diagrams are standardised by de-meaning all income data by 
overall average income. The areas under the curves represent the 
population shares of the age groups. Hence, the overall income distribution 
in panel E is the sum of the densities A to D and has total density equal to 
one (as in the stylised example of Figure 1). Overlaying the density 
diagrams for 1986 and 2013 provides a visual appreciation of the changes 
in the distribution over time.  
Focusing on age groups, the 2013 distribution of the 15–24 age group is 
wider than the 1986 distribution (see Figure 3, panel A) and this is due to 
an increase in the number and/or share of people in the bottom of the 
distribution and a reduction in the middle and top. Panel B shows that 
changes in the income distribution of those aged 25–44 group have been 
relatively minor (although they have, given the size of this group, still a 
major impact on the overall distribution). Panels C and D show the 
changes in the 45–64 and 65+ age groups, respectively. The distributions 
for these groups are wider in 2013 than in 1986. The increase in inequality 
for these groups is predominantly due to an increase in the number of 
people in the middle and top of the distributions. Panel E pools all age 
groups together and shows that the overall distribution is wider in 2013 
compared with 1986. This change is driven by a ‘hollowing out’ of the 
middle of the income distribution, due to more people at both the bottom 
and top ends of the distribution. Panel F graphs the difference between the 
2013 and 1986 distributions by age group.21 This figure shows clearly how 
the younger age groups (15–24 and 25–44) have been predominantly 
responsible for the ‘hollowing out at the middle of the distribution.22 

Similar to disaggregating inequality changes by the MLD index, 
changes in the aggregate income distribution density are due to the 
combined effect of changes in the number of people at the various age 
groups and changes in the age-group-specific densities. We will therefore 
now proceed with calculating the counterfactual densities as outlined in 
the previous section. Given the counterfactual densities, the change in 
inequality between 1986 and 2013 can be decomposed by means of the 
MLD index as given in equation (5). 
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Figure 3: A comparison of the 1986 and 2013 income distributions by age group: all 
urban areas combined 

A. 15-24 distribution  B. 25-44 distribution  

  

C. 45-64 distribution  D. 65+ distribution  

  

E. Total  F. Contribution to total 
DIFFERENCE by age group 

  
Note: Difference = 2013 distribution − 1986 distribution. 
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Figure 4 presents the 2013 and 1986 original distributions, the 
counterfactual distribution (with age distribution fixed at the 1986 shares 
and within-age-group inequality as in 2013), as well as the differences 
between them for metropolitan, non-metropolitan and the combined areas.  

It shows that the age-composition effects are a very small 
component of the overall difference between 1986 and 2013. There are only 
small differences in the shape of the original distribution and the 
counterfactual distribution. Visually, it is difficult to tell these 
distributions apart, although the age composition effect in metropolitan 
areas appears larger and is driven by more people at the top of the 
distribution in comparison to non-metropolitan areas. In other words, the 
difference between the original distribution and the counterfactual 
distribution in metropolitan areas shows a bigger bump at the top of the 
distribution than for non-metropolitan areas. To quantify the effect of age 
composition, we report the MLD of the original and counterfactual 
distribution and the differences between them. Table 5 presents these 
results.  

The actual MLDs are of course identical to those in Table 2. In line 
with the graphical evidence, Table 5 shows that the age-share effect has 
been relatively small but negative. Hence, had age-specific distributions 
been the same in 1986 as in 2013, the changes in the age structure from 
1986 to 2013 would have led to lower income inequality. Across all urban 
areas, the changes in the age structure (ageing of the population) reduced 
the MLD by about 0.0295. In contrast, the age-specific distribution effect 
was positive and much larger, leading to an overall 1986–2013 increase in 
the MLD of 0.0939 for all urban areas combined.  
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Figure 4: Original and counterfactual income distributions and their differences 

A. 1986 OD, 2013 OD and 2013 CF, Metropolitan Areas 

 
B. 1986 OD, 2013 OD and 2013 CF, Non-Metropolitan Areas 

 
C.  1986 OD, 2013 OD and 2013 CF, National 

 
 



74 Alimi, Maré and Poot  

Table 5: Estimates of age-share and age-specific distributional effects, measured by 
MLD, using the density decomposition approach 

 
Metropolitan Non-

metropolitan 
All urban 

areas 
combined 

2013 Distribution (OD) 0.45 0.3623 0.4153 

2013 Counterfactual distribution 
(CF) 0.4765 0.3937 0.4448 

1986 Distribution (OD) 0.3607 0.3563 0.3509 
Total change  
= 2013OD − 1986OD 0.0893 0.006 0.0644 
Age share effect 
 = 2013OD − 2013CF −0.0265 −0.0314 −0.0295 

Age specific distribution effect  
= 2013CF − 1986OD 0.1158 0.0374 0.0939 

 

While ageing has had an inequality-reducing effect overall, the 
magnitude of this effect varies spatially. This is not surprising giving the 
spatial variation in the rates of ageing. The faster ageing of the non-
metropolitan areas contributed to a larger inequality-reducing age 
composition effect (−0.0314, compared with −0.0265 in metropolitan areas).  

We see from Table 5 that the difference in inequality growth 
between metropolitan areas and non-metropolitan areas is not fully 
accounted for by the difference in age composition. The results show that 
most of the difference in the inequality trends of metropolitan and non-
metropolitan areas is due to the much greater age-group-specific inequality 
growth in the former. 

It is easy to reconcile the results based on the MLD decomposition 
approach with those based on the density decomposition approach. This 
can be seen from Table 6, which compares the MLD decomposition of 
equation (4) with the density decomposition of equation (5). Both methods 
show that population ageing has had income-inequality-reducing effect. 
The effects are similar, but somewhat smaller in absolute value with the 
MLD decomposition approach. Had the age-specific income distributions 
remained the same, the MLD would have decreased by −0.0223 for all 
urban areas combined (the sum of effects C2 and C3’ in Table 6). The 
corresponding quantity from the density decomposition approach 
is −0.0295. Examination by age group shows that this inequality- reducing 
effect is driven by the negative contributions of the two younger age 
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groups. The youngest age group (15–24) has seen rapidly rising within-
group inequality but a reduction in the share of this group has contributed 
negatively to the change in within-group inequality.  

Table 6: Contribution to changes in Mean Log Deviation between 1986 and 2013 by 
age group 

 
Components of change 

(see equation 4) 
Total 
Change 

Age group C1 C2 C3´ C4´   

 Metropolitan areas  
15–24 0.026 −0.0309 −0.084 0.0248 −0.0641 
25–44 −0.0107 −0.0101 −0.0286 0.0137 −0.0357 
45–64 0.0219 0.0289 0.0826 0.0248 0.1583 
65+ 0.0198 0.0041 0.0189 −0.0146 0.0282 

Sum 0.0569 −0.008 −0.0111 0.0488 0.0866 

 Non-metropolitan areas  
15–24 0.0181 −0.0381 −0.0985 0.0123 −0.1063 
25–44 −0.0279 −0.0255 −0.0737 0.007 −0.12 
45–64 0.0032 0.0307 0.0973 0.0178 0.149 
65+ 0.0131 0.0119 0.0684 −0.0119 0.0816 
Sum 0.0065 −0.021 −0.0065 0.0252 0.0042 

 All urban areas combined  
15–24 0.0234 −0.0326 −0.0873 0.0209 −0.0756 
25–44 −0.0135 −0.0138 −0.0401 0.0134 −0.0541 
45–64 0.0143 0.0279 0.0862 0.0206 0.1491 
65+ 0.0173 0.006 0.0313 −0.0136 0.0411 
Sum 0.0415 −0.0124 −0.0098 0.0413 0.0604 
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Table 6 cont.: Contribution to changes in Mean Log Deviation between 1986 and 
2013 by age group 

 

Age-specific 
distribution 
effect 

Age share 
effect 
(C 2 + C 3´) 

Density 
(DFL) age 
share effect 

Contribution 
to within-
equality 
changes 
(C 1 + C 2) 

Contribution 
to between-
equality 
changes 
(C 3 + C 4´) 

Age group           
 Metropolitan areas 

15–24 0.0508 −0.1149 

 

−0.0049 −0.0592 
25–44 0.003 −0.0387 −0.0208 −0.0149 
45–64 0.0467 0.1115 0.0508 0.1074 
65+ 0.0052 0.023 0.0239 0.0043 
Sum 0.1057 −0.0191 −0.0265 0.0489 0.0377 

 Non-metropolitan areas 
15–24 0.0304 −0.1366 

 

−0.02 −0.0862 
25–44 −0.0209 −0.0992 −0.0534 −0.0667 
45–64 0.021 0.128 0.0339 0.1151 
65+ 0.0012 0.0803 0.025 0.0565 
Sum 0.0317 −0.0275 −0.0314 −0.0145 0.0187 

 All urban areas combined 
15–24 0.0443 −0.1199 

 

−0.0092 −0.0664 
25–44 −0.0001 −0.0539 −0.0273 −0.0267 
45–64 0.0349 0.1141 0.0422 0.1068 
65+ 0.0037 0.0374 0.0233 0.0177 
Sum 0.0828 −0.0223 −0.0295 0.0291 0.0315 

 
The 25–44 age group experienced a narrowing of their within-

group distribution as well as a reduction in their population share. Both 
have a negative effect on overall within-group inequality. Table 6 shows 
that the age-specific distribution effect (C1+C4´ in equation (4)) and the 
age share effect (C2+C3´) are indeed mostly negative for the 25–44 age 
group. Interestingly, the metropolitan areas form the exception. In these 
areas, growth in the mean income of this group relative to growth in 
overall mean income (C4´) more than offsets the reduction in within-age 
group inequality (C1). 

The contributions of the 45–64 and 65+ groups are in the opposite 
direction: changes in both groups contribute to growing inequality. This is 
because within-group inequality, relative income, as well as population 
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share increased for both groups between 1986 and 2013. Thus, for both age 
groups, most components of inequality change are positive. The only 
exception is the negative component C4´ for those aged 65+, despite the 
growth in this group’s mean income.23 

Taking a spatial view by comparing metropolitan areas to non-
metropolitan areas, Table 6 confirms the smaller inequality-reducing age-
composition effect in metropolitan areas. This is as expected due to the less 
rapid rates of population ageing in the metropolitan areas. The population 
decomposition by subgroup approach shows that the 1986–2013 changes in 
the age structure in metropolitan areas reduced MLD by about 0.0191, 
compared with 0.0275 in non-metropolitan areas. As with the national 
results, we find that most of the growth in inequality is due to changes in 
the age-specific distribution effect.  

Age composition only explains a small part of the difference 
between the changes in inequality between metropolitan areas and non-
metropolitan areas. The increase in the age-specific distribution effect on 
MLD has been greater in metropolitan areas (0.1057, about three times the 
corresponding effect in non-metropolitan areas). The almost equal 
counteracting age-specific and age-composition effects in non-metropolitan 
areas explain the very small inequality growth in these areas. If the 
changes in the age-specific income distribution remain relatively small in 
non-metropolitan areas in the years to come and ageing there accelerates 
due to continuing net migration to metropolitan areas, then we may expect 
inequality to decrease or remain constant in non-metropolitan areas in the 
foreseeable future. 

Conclusion 

In this paper, we examined the relationship between age structure and 
income inequality in New Zealand using two approaches that have proven 
popular in the literature. We focused on differences between metropolitan 
and non-metropolitan areas in the two ways in which age structure can 
affect inequality: an age-composition effect and an age-specific distribution 
effect. We found that the 1986 to 2013 increase in inequality has been 
mostly due to the changes in the age-specific income distributions. In fact, 
the age-composition effect has been negative. Population ageing has served 
to reduce inequality. However, at the same time, age-specific mean 
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incomes diverged, at least until 2001, leading to an increasing share of 
between-group inequality to overall inequality. 

In line with previous analyses on inequality and age structure in 
New Zealand, we found a notable disparity between metropolitan and non-
metropolitan areas in the trends in inequality and age structure. 
Metropolitan areas have experienced rapid growth in inequality but slower 
rates of ageing (mostly due to net inward migration rather than greater 
fertility), while non-metropolitan areas have had slow growth in inequality 
and faster ageing. We also found that the inequality-reducing effect of 
population ageing (resulting from the declining shares of younger people) 
varies across areas and is smaller in metropolitan areas. Notwithstanding 
this differential age-composition effect, our results show that most of the 
difference between metropolitan and non-metropolitan areas in inequality 
growth is due to the much greater age-specific income distribution 
widening in metropolitan areas. 

We complemented the decomposition of changes in the MLD index 
of inequality with a visualisation of changes in density along the income 
distribution. This revealed a thinning of the density in the middle of the 
overall distribution, for which the 15–24 and 25–44 age groups were mostly 
responsible. At the same time, the age group 45–64 added more density to 
the upper end (right tail) of the distribution, while those aged 15–24 
contributed to an increase in density at the lower tail. Together, these 
changes led to a hollowing out of the distribution. 

In this research, we have simplified the analysis of spatial 
differences in income inequality by adopting a metropolitan versus non-
metropolitan dichotomy. In future work, we intend to use a more refined 
spatial disaggregation of areas, as well as examine the role of other 
population composition effects on inequality, such as effects due to country 
of birth and migrant status, household type and education. Jointly, this 
may provide further in-depth insights into how population ageing impacts 
on mean incomes and income inequality across regions and cities. 

Finally, the approach adopted in this paper is a cross-sectional one, 
comparing four different age groups over time and across areas. Our 
analysis did not follow a cohort approach in which income inequality 
within age groups is measured over their life course by means of successive 
censuses. For example, in Table 3 we can compare the MLD of those aged 
25–44 in 1986 with the MLD of those aged 45–64 in 2006, who are largely 
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the same people (except for the effects of mortality and migration). Such an 
approach to income inequality has been remarkably rare in the literature 
(but see, for example, Osberg, 2003). There is also at present considerable 
interest in the extent to which the current generation of young persons 
may not be able to accumulate wealth over a lifetime to the extent that 
their parents did, due to the former facing lower real income growth and 
lesser access to homeownership (e.g. O’Conner, 2018). It is clear that a 
cohort approach to income inequality in a spatial setting will be a fruitful 
avenue for further research.24  
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Notes 

1 See, for example, Hyslop and Maré (2005) and Ball and Creedy (2015). 

2 For example, studies like Deaton and Paxson (1994) and Cameron (2000) 
found that population ageing increases inequality. 



80 Alimi, Maré and Poot  

3 See, for example, Castells-Quintana, Ramos, and Royuela (2015) for a 
review of the literature of the trends and determinants of income 
inequality in Europe. 

4 See, for example, Cameron (2000), Zhong (2011) and Peichl, Pestel, and 
Schneider. (2012). 

5 See Evans et al. (1996) for a description of these reforms. 

6 See Perry (2014, 2015), Karagedikli, Maré, and Poot (2000, 2003), Martin 
(1998, 2000), Pool et al. (2005) and Alimi, Maré and Poot (2016). 

7 See OECD (2016). 

8 See Hyslop and Maré (2005) and Ball and Creedy (2015). 

9 A 2016 OECD report that examines 153 metropolitan areas in 11 
countries finds that inequality in metropolitan areas is higher than the 
national average in all countries apart from Canada (OECD, 2016 p. 33). 

10 It is acknowledged that there are likely to be considerable differences in 
the income distribution of persons aged 65–74 as compared with those 
aged 75+. One reason for this is the increasing labour force participation 
of persons aged 65–74. However, the inequality measurement applied in 
this paper is best suited to rather broad age groups. In our analysis, we 
will therefore consider all those aged 65 and over as belonging to one age 
group. A more refined analysis of income inequality among older persons 
would a fruitful topic for further research. 

11 Given that migrants are predominantly young, net inward migration 
contributes to the relative youthfulness of the big cities. However, a 
study of the effects of migration on the income distribution would need to 
take into account the differential effects of net permanent and long-term 
migration (which is, on average, more skilled than the local labour force 
and, like student migration, disproportionally towards the metropolitan 
areas) and temporary migration (which is less skilled and more attracted 
to non-metropolitan areas). The explicit analysis of the effects of 
migration on income inequality is beyond the scope of the present paper. 

12 See Lam (1997) for a review of the literature that examines the role of 
demographic variables (including changes in age structure) on income 
inequality. 

13 See, for example, Mookherjee and Shorrocks (1982), Cameron (2000), 
Zhong (2011), Peichl et al. (2012) and Lin et al. (2015). 
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14 Metropolitan areas are defined here as urban areas that make up the six 
largest New Zealand cities (in order of size) of Auckland, Wellington, 
Christchurch, Hamilton, Tauranga and Dunedin. All other urban areas 
are considered non-metropolitan areas. 

15 Mookherjee and Shorrocks (1982) note that this approximation appears 
sufficient for computational purposes (p. 897). It is clear that C3´ − C3 = 
∑ 𝑟𝑟𝑎𝑎�Δ𝜋𝜋𝑎𝑎𝐴𝐴
𝑎𝑎=1 . Experimentation with a range of changing income 

distributions shows that the sign of C 3 can be sometimes different from 
that of C 3´ and, similarly, the sign of C 4 can be different from that of 
C 4´. This may lead to slightly different interpretations. In this paper, we 
follow Mookherjee and Shorrocks (1982) and use the approximate 
decomposition. Results for the exact decomposition are available upon 
request. 

16 We acknowledge that the process of population ageing is not a smooth 
trend. Instead, age group sizes and shares are affected by large changes 
in fertility and migration in the past. Such fluctuations can impact on 
changes in absolute and relative incomes of age groups. The presence of 
disordered cohorts can have significant policy implications (see, for 
example, Pool, 2005). However, the effects of such disordered cohorts on 
metropolitan and nonmetropolitan income inequality are beyond the 
scope of the present paper. 

17 Hence people not in paid employment and business owners reporting a 
loss have been excluded. 

18 See OECD (2016). 

19 The labour force participation rate for those aged 15 to 24 declined from 
76 per cent in 1986 to 61 per cent in 2013, with full-time employment 
falling by even more at 40 percentage points. 

20 New Zealand Superannuation is the public pension paid to all residents 
over the age of 65 (immigrants must have resided in the country for 10 
years or longer). Any eligible New Zealander receives NZ Super 
regardless of how much they earn through paid work, savings and 
investments, what other assets they own or what taxes they have paid. 
NZ Super is indexed to the average wage. The after-tax NZ Super rate for 
couples (who both qualify) is based on 66% of the ‘average ordinary time 
wage’ after tax. For single people, the after-tax NZ superannuation rate 
is around 40 per cent of that average wage. 

https://www.workandincome.govt.nz/eligibility/seniors/superannuation/ 
payment-rates.html 
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21 The graphs in panel F are scaled. To calculate the scaled age group 
contribution to total difference, the density of each age group in each year 
is scaled by their respective income share. 

22 This hollowing out of the income distribution is not necessarily evidence 
of a ‘vanishing middle class’ phenomenon that has been reported for the 
USA and other developed countries (e.g. Foster and Wolfson, 2010). To 
investigate a vanishing middle-class phenomenon would require a 
comparison of lifetime income across population groups rather than a 
comparison of age-specific income. This is beyond the scope of the present 
paper. 

23 This is due to the approximation method. For this age group, (𝜋𝜋𝑎𝑎𝑟𝑟𝑎𝑎������ − 𝜋𝜋𝑎𝑎����) 
< 0. See equation (4). 

24 We are grateful to an anonymous referee for suggesting this extension to 
the research presented in this paper. 
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