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Abstract

A better understanding of the drivers of changes in the distribution of personal
income continues to be of interest to academics, policy makers and the general
public. While the focus has often been on the role of economic factors, socio-
demographic factors play an important role as well.

This thesis examines the socio-demographic determinants of changes in the
distribution of income in New Zealand urban areas from 1986 to 2013, using data
from the Censuses of Population and Dwellings. The thesis examines the role of
changes in the age structure, immigration and patterns of educational assortative

matching on the changes in the distribution of income over time and across areas.

Multiple decomposition analyses are used to examine the composition and within-
group distribution effects of ageing and immigration, while a counterfactual
randomisation methodology is used to examine the effect of educational

assortative matching.

The results show that inequality has increased in New Zealand urban areas but
there is spatial disparity in this trend and in its drivers. Across areas, most of the
rise in inequality was driven by increases in the metropolitan areas. Ageing of the
population had a downward effect on inequality but widening of the age group-
specific distributions has led to overall inequality growth. For immigration,
increases in immigrant share have an inequality-increasing effect, but changes in
the immigrant group-specific distribution of income are inequality-reducing in
non-metropolitan areas and inequality-increasing in metropolitan areas. With
respect to the effect of patterns of partnering among male-female couples on
inequality, it is shown that educational assortative matching has an inequality-
increasing effect on the distribution of total income of couples. Moreover, spatial
sorting on observable characteristics such as age, education and location has an

inequality-increasing effect as well.
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Chapter One: Introduction

This thesis examines income inequality within and between New Zealand regions
and urban areas between 1981, or 1986, and 2013*. With respect to urban areas, a
consistent set of 40 main and secondary urban areas is used, based on data from
each Census of Population and Dwelling from 1986 to 2013, recoded to 2013

geographic boundaries?.

Income inequality is an important issue on which more or less everyone has an
opinion. The question of which individuals, or what segments of society, get what
share of income is one that generates many viewpoints. Some of these viewpoints
may be based on concepts of social justice or morality. In such cases existing
inequality is viewed as undesirable when it not simply the outcome of fair
differences in returns for differential skills, efforts, risks or contributions. Public
opinion across the developed world reveals that the issue of widening inequality is
regarded as one of the most significant social issues of our time (Sutter, 2013;
Edwards, 2014). Not too long ago, former US president Barack Obama described

the issue of rising inequality as the defining challenge of our time (Newell, 2013).

Though concerns about the distribution of income are not new in economics, the
issue has received renewed attention in recent times partly due to world leaders
being concerned about the extent to which growth following the recovery from the
Global Financial Crisis has been inclusive (i.e. benefitting all groups in society),
along with the contribution of works such as Thomas Piketty’s (2014) Capital in
the 21st century. The discourse on inequality has attracted interest from
academics, policy analysts and world leaders. Contributions to the debate have
also ranged from those from religious leaders like the Pope to heads of
international agencies such as the IMF and the OECD (Goldfarb & Boorstein,
2013; Gurria, 2014; Gurria, 2015; Largarde, 2015).

Inequality has risen rather sharply since the 1980s in most OECD countries, and
this has brought the need for a better understanding of its drivers and evaluation of
its impact to the top of the policy and research agenda. In fact, the OECD has

1 Chapter 2 covers the period from 1981 to 2013.

2 Statistics New Zealand considers an urban area to be an area with a population of 1000 or more.
Other factors such as remoteness and location of employment of the majority of the population are
also used to further differentiate between the types of urban area. The thesis uses a set of 40 areas
that are coded to 2013 urban area boundaries, consistently classified from 1986 to 2013.



estimated that, between 1985 and 2005, the average OECD country would have
grown by nearly 33 per cent more had inequality not risen (OECD, 2015). At the
New Zealand level, several academic articles®, the Ministry of Social
Development (MSD) monitoring reports on household incomes,* and books, such
as Max Rashbrooke’s (2013) Inequality: A New Zealand crisis, have also
attempted to provide evidence of growing inequality and draw attention to the
New Zealand case. There is also a lot of public debate on income inequality in
New Zealand, with concerns about the distribution of income reported as the top

economic issue facing New Zealanders®.

Historically, New Zealand has introduced various social policies that focused on
narrowing the distribution of income, although the importance given to this issue
has varied over time. For example, New Zealand was the first country to introduce
a minimum wage in 1894. More recently, Cabinet agreed in August 2003 to a
work programme on “Reducing Inequality” (MSD, 2003) and currently, the
Treasury’s Living Standards framework — a descriptive framework of the factors
that it considers are essential to national well-being — includes “increasing equity”
as a key pillar of increasing national well-being. Though equity in the context of
this framework is described as the ability of people to participate in the economy
and society fully, it also broadly encompasses enhancing income mobility and

reducing income inequality.

This thesis examines three socio-demographic determinants of inequality in the
New Zealand context. Specifically, this study focuses on the roles of ageing,
immigration and educational assortative matching on the distribution of income in
New Zealand between 1986 and 2013. Over this period, New Zealand has
experienced rapid rates of ageing, increased rates of immigration and increases in

the proportion of couples with similar educational levels®. In addition to these

3 See Easton (2013) for a review. More recent studies include Aziz, Ball, Creedy and Eedrah (2015) and Ball
and Creedy (2016).

4 For example, see Perry (2014, 2015). Authored by Bryan Perry, MSD publishes a periodic report on the
trends in inequality and hardship, measured by means of household incomes.

5 Results from January 2017 Roy Morgan poll which seek New Zealander’s views on problems facing New
Zealand. Available at http://www.roymorgan.com/findings/7128-most-important-problems-facing-new-
zealand-february-2017-201702271519. Concern about the distribution of income was also one of the top five
big issues for the 2014 and 2017 general election (see Collins, 2014 and
https://www.interest.co.nz/news/88590/new-zealanders%E2%80%99-concerns-highlighted-run-election-
poverty-and-gap-between-rich-and-poor.

6 Other notable changes over this period include: the deregulation and liberalisation of the late 1980s and
early 1990s, increased educational achievement and labour force participation of women, the global financial
crisis of 2007/2008 and the subsequent recovery. See Evans et al. (1996) for a review of the economic
reforms of the late 1980s and early 1990s.



http://www.roymorgan.com/findings/7128-most-important-problems-facing-new-zealand-february-2017-201702271519
http://www.roymorgan.com/findings/7128-most-important-problems-facing-new-zealand-february-2017-201702271519
https://www.interest.co.nz/news/88590/new-zealanders%E2%80%99-concerns-highlighted-run-election-poverty-and-gap-between-rich-and-poor
https://www.interest.co.nz/news/88590/new-zealanders%E2%80%99-concerns-highlighted-run-election-poverty-and-gap-between-rich-and-poor

changes in this period, the 1980s have also been regarded as a watershed during
which inequality increased in most developed countries (apart from Latin
America, where inequality fell).

Most studies on inequality have focused on changes in the distribution of personal
income over this period at the national level but there is recent acknowledgement
that changes in inequality varies across geography and some of its drivers have
occurred disproportionately in cities. (See Moretti, 2013, Baum-Snow and Pavan,
2013, Baum-Snow, Freedman and Pavan, 2018). There is a paucity of evidence at
the sub-national level. A few New Zealand studies have documented a rise in
inequality sub-nationally from the 1980s, but most of these studies cover the
period up to the mid-90s.” It is important to examine more recent sub-national
trends and patterns in inequality, especially with respect to what has happened
since the mid-90s. This thesis fills this gap and also examines what changes in

certain socio-demographic characteristics imply for the distribution of income.

Apart from the scanty evidence in the extant literature, the thesis takes a sub-
national focus for some additional reasons: first, New Zealand urban areas are
quite distinct in social, economic and demographic characteristics and a national
focus may wash out or hide significant differences across areas. National statistics
aggregate inequality within and between local areas, both of which can have
different drivers. Hence income inequality studies that focus on the national scale
may mask the important differences that these characteristics entail for inequality
within and between areas. Second, given that the rich and the poor are not evenly
distributed across the country, local inequality trends will often differ from
national trends. This has implications for the consequences of inequality, which
can be expected to be important locally as well as nationally. For example,
Luttmer (2005) provides evidence that a self-reported measure of happiness is
negatively related to the earnings of neighbours. It is expected that people will
direct their displeasure or frustration about a perceived relatively lower income to
neighbours rather than those living far away. Third, on the policy front, policies
to address inequality at a national level might not even be appropriate at a sub-
national level due to the ease of residential mobility. As stated by Glaeser,

Resseger and Tobio (2009), redistributive polices to reduce national inequality

7 Karagedikli, Maré and Poot (2000, 2003) and Martin (2000) use Census data that only cover the
period up to 1996.



may not work if, when implemented at a city level, such policies lead to sorting of
low and high income people into different areas. Finally, urban areas are
becoming more important and are also increasingly becoming the focus of
economic policies. More than half of the world’s people currently live in cities
and this is expected to increase further®, even in developed countries. United
Nations statistics report an urbanisation rate of 86% in New Zealand, which is
projected to increase to 90% by 2050 (UN, 2014). It is important to examine

inequality in the spaces people actually reside in.

The thesis extends several earlier studies, such as those of Jackson (2011), Bryant
(2011), Maré and Timmins (2000) and Callister and Didham (2010, 2014), which
have provided descriptive analysis of the national and sub-national trends on
ageing, immigration and assortative matching in New Zealand. It goes further by
examining what impact changes in these socio-demographic factors have had on
the distribution of income. It contributes to knowledge by: 1) describing patterns
and trends in the distribution of income of individuals as well as couples in urban
areas in New Zealand; and 2) examining the distributional implications of changes
in the age structure, immigration and patterns of partnering on the distribution of
personal incomes and incomes of couples (in the assortative matching study). In
addition to providing a descriptive analysis, this thesis answers three main

research questions:

e What is the effect of changes in the age structure on income distribution in
urban areas?
e What role has increased immigration played in the changes in the
distribution of income in New Zealand urban areas?
e What is the impact of changing patterns of educational assortative
matching on the distribution of total income of male-female couples?
Apart from in the descriptive chapter (Chapter 2), the main measure of inequality
used in the thesis is the Mean Log Deviation (MLD)®. The MLD belongs to a

class of additively decomposable inequality measures that permits inequality to be

8 Indeed, rapid urbanisation has necessitated world leaders to explicitly focus in one of the recently
adopted Sustainable Development Goals on cities. Goal 11 focuses on making “cities and human
settlements inclusive, safe, resilient and sustainable”.

® Standard errors are not calculated for the MLD estimates because the thesis focuses on
population data. In the assortative matching chapter, standard error for the inequality measures are
calculated for metropolitan and non-metropolitan areas and they ranged from 0.01% to 0.04%
which indicates the high preciseness of the MLD estimates.



separated into between and within-group components. The MLD is preferred to
other measures including other additively decomposable inequality measures such
as the popular Theil measure because: 1) the change in MLD is easily
decomposable to contributions from within- and between-group components as
well as shared and within-group distribution components; 2) the MLD also
weights the inequality measure for a group by the group’s population share. Thus,
MLD provides a direct evaluation of the effect of changes in age or immigration
composition.3) Cowell and Flachaire (2007) show that MLD is less sensitive to
uncertainty about incomes at the upper end of the distribution. This property
makes it a rather appropriate choice for the analysis of New Zealand census data
on income. In the census, incomes are captured in bands, with the top band open-
ended and the lower bound of the upper band varying over time. In this thesis,
incomes in this top band are assumed to follow a Pareto distribution® and the
relative insensitivity of the MLD to incomes at the top of the distribution means
our results will be less sensitive to changes in the top bracket.

In the ageing and immigration chapters, the thesis uses multiple decomposition
techniques to decompose the level and the change in inequality, including the
population sub-group decomposition method of Mookherjee and Shorrocks
(1982), the density decomposition approach of DiNardo, Fortin and Lemieux
(1996) and the regression decomposition approach of Fields and Yoo (2000). The
thesis focuses on the effect of changing group shares (either immigrant groups or
age groups) and the effect of changes in within-group income distribution. In the
educational assortative matching chapter, a counterfactual randomisation
methodology is used to examine the changes in the patterns of partnering in male-
female couples on the distribution of total income of couples.

The focus of the thesis is on personal incomes!*. The census captures total
personal income before tax of people in the 12 months before the census night. It
consists of income from all sources such as wages and salaries, self-employment

income, investment income, and superannuation®?. The focus of the thesis is on

10 The Robust Pareto Midpoint Estimator (RPME) adopted is a nearly non-parametric estimator
that, with enough bins, can fit the most income distributions, regardless of its shape. von Hippel et
al. (2016) detail the advantages of this estimator.

111f the interest is on consumption and welfare, measuring income at the household level seems
ideal since individuals share resources and costs across members of their households but for
understanding the labour market, individual incomes are better. In the chapter on assortative
matching, household income is proxy for by the sum of the personal income of individuals that
make the couple.

12 \Wages and salaries contribute in excess of two-thirds of total income



positive income to make the analysis informative of changes in the distribution of
labour market earnings. Hence zero income and negative income which are
typically cases of losses incurred by businesses or farms are excluded. Over 9 in
10 New Zealanders in each census period reported positive incomes thus the
analysis is informative of the changes in the distribution of income of most New
Zealanders.

The rest of the thesis proceeds as follows: Chapter 2 provides descriptive
evidence on sub-national inequality in New Zealand. The analysis is done at the
regional level*® and examines inequality within and between the 16 regions of
New Zealand from 1981 to 2013. Multiple measures of inequality are used here,
including popular measures of inequality such as the Gini coefficient and
percentile ratios. Total income is a function of hours worked and due to the huge
variation in the labour force participation of women*#, the analysis focuses on
male incomes. In terms of the growth in inequality and the spatial trends, the
conclusions on growth in inequality and the spatial trends still hold when
examining all individual incomes®®. This analysis shows that average income
varies across New Zealand regions but also that there is considerable dispersion of
income among individuals in the same region. There is also considerable
persistence in relative positions of regions. Wellington and Auckland have the
highest and second highest average incomes respectively in each census period
from 1986. No region escaped the sharp growth in income inequality since 1986
but the highest growth rates of inequality were in the metropolitan regions of
Auckland and Wellington. This work*®, co-authored with Emeritus Prof. Jacques
Poot and Adj. Prof Dave Maré is published as a chapter in Paul Spoonley (Ed.)
Rebooting the Regions: Why low or zero growth needn't mean the end of
prosperity.

Given the evidence of increased inequality and spatial variation in this trend, the

rest of the thesis examines the role of differences in age structure, immigration

13 The focus on regions here rather than on urban areas as elsewhere in the thesis, is chosen to
allow more direct comparison with earlier studies.

14 For example, labour force participation rates for women in 1986 varied between about 47 per
cent (in the Tasman, Nelson, Marlborough and West Coast regions) to about 59 per cent in
Wellington, although they increased sharply subsequently everywhere (for example by as much as
19 percentage points in Southland by 2013

15 Examining all individual incomes (male and female), we still find that inequality increased and
regions like Auckland and Wellington also had the highest growth in inequality. The chapter also
focused on male income to update earlier evidence from Karagedikli et al. (2000; 2003),

16 Alimi, Maré and Poot (2016).



and assortative matching in the spatial variation along with the effect of inter-

temporal changes in these variables.

A simplified spatial level of analysis is adopted in the rest of the thesis. Urban
areas are divided into metropolitan and non-metropolitan areas. The justification
for this is that descriptive analysis has shown that the greatest disparity is between
the large metropolitan areas and elsewhere. The rest of the thesis examines the
contribution of spatial and temporal variation in patterns of ageing, immigration
and assortative matching to the differences in inequality between metropolitan and
non-metropolitan areas. Metropolitan areas consist of all urban areas that make
up New Zealand’s six biggest cities!” and non-metropolitan areas are all classified
as other urban areas. The immigration and assortative matching analyses are
limited to the population aged 25 to 64 earning positive income. This ensures that
the focus is predominantly on labour market effects®. The ageing analysis is for

the population aged 15 and above.

Chapter 3 focuses on changes in the age structure between 1986 and 2013. New
Zealand aged over this period. The overall effect of changes in the age
composition (ageing) has slowed down the growth in inequality, but the widening
of the age-specific distribution explained the rise in inequality in all urban areas.
This work®®, co-authored with Emeritus Prof. Jacques Poot and Dr. Dave Maré, is
published as a chapter in U. Blien, K. Kourtit, P. Nijkamp and R. Stough (Eds.)
Modelling Aging and Migration Effects on Spatial Labor Markets?.

Chapter 4 examines how immigration affects metropolitan and non-metropolitan
income distributions. Migrants are classified by skill level and length of stay. The
results show that increases in immigrant share have an inequality-increasing
effect, but the effect of within-immigrant group changes in the distribution of
income varies across areas. Within-immigrant group change is inequality-
increasing in metropolitan areas while slightly inequality-reducing in non-
metropolitan areas. Overall changes in the distribution of income of the New
Zealand-born non-migrants were inequality-reducing in all areas. Inequality

increased in metropolitan areas because the overall inequality-increasing effects

7 The urban areas that make up Auckland, Wellington, Christchurch, Hamilton, Dunedin, and
Tauranga are classified as Metropolitan areas.

18 Most of the under 25 age group are either in education or training while the 65s and over age
group will largely be out of the labour force as the retirement age is 65 in New Zealand.

19 Alimi, Maré and Poot (2018a).

20 A revised version of this chapter is forthcoming in the New Zealand Population Review.



(composition and within-group changes) of immigrants are larger than the
inequality-reducing changes for the New Zealand-born non-immigrants. This is
however different in non-metropolitan areas: the overall inequality-reducing
changes for the New Zealand-born were larger than the inequality-increasing
change from immigrants hence inequality fell. This work?!, co-authored with Prof.

Jacques Poot and Dr. Dave Maré is published as an 1ZA working paper.

In Chapter 5, the level of analysis shifts from individuals to couples working full-
time and the effects of educational assortative matching among male-female
couples on the distribution of total income of couples in metropolitan and non-
metropolitan areas are examined. The results show that educational assortative
matching increased but, contrary to some evidence from overseas, the increase
was driven by those in the middle of the education distribution. However, it had
an inequality-increasing impact on the distribution of total income of couples.
Assortative matching was found to have considerable potential to influence the
distribution of income, and sorting on observable characteristics such as age,
education and location, is inequality-increasing. This work??, co-authored with

Prof. Jacques Poot and Dr. Dave Mare is published as a Motu working paper.

Chapter 6 concludes the thesis by highlighting its contributions, discussing its
limitations and presenting opportunities for further research.

2L Alimi, Maré and Poot (2018b).
22 Alimi, Maré and Poot (2018c).
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Chapter Two: Article 1 - Income inequality

within and between New Zealand regions®*

Omoniyi Alimi, David C. Maré and Jacques Poot
2.1 Introduction

In the eyes of the rest of the world Aotearoa New Zealand is a strikingly beautiful
country with safe cities and friendly people who have a high level of prosperity
that is shared fairly. This image was first shaped more than a century ago when
the country led the way globally with progressive policies such as giving women
the vote in 1893 and introducing minimum wages in 1894. Nowadays, tourists
visiting the country’s top attractions on organised tours and business people
staying in the comfort of Auckland’s and Wellington’s four-star hotels will find
this perception mostly confirmed, or at least find any signs of poverty and
inequality less pervasive than at home. But those who venture off the beaten
tracks of metropolitan centres and main tourist destinations see a different New
Zealand. Yes, the scenic beauty and the friendliness of the people are ubiquitous
and enduring, but prosperity may be hard to detect when travelling through
depopulated towns with dilapidated storefronts and dwellings.

This sharp contrast between the glitzy CBDs and peeling paint of small-
town buildings has of course not gone unnoticed in analyses of regional trends in
recent years. It is indeed one of the triggers of this book. Eaqub (2014) compares
median household income in New Zealand regions with GDP per capita of
countries. That puts Auckland and Wellington firmly in the Western Europe

2 Alimi, Maré and Poot (2016) - This work co-authored with Emeritus Prof. Jacques Poot and Dr.
Dave Maré is published as a chapter in Paul Spoonley (Ed.), Rebooting the Regions: Why low or
zero growth needn't mean the end of prosperity. Auckland: Massey University Press.

24 This study has been supported by the 2012-2014 Nga Tangata Oho Mairangi (NTOM) project,
funded by Ministry of Business, Innovation and Employment (MBIE) grant CONT-29661-
HASTR-MAU and the 2014-2020 Capturing the Diversity Dividend of Aotearoa New Zealand
(CaDDANZ) project, funded by MBIE grant UOWX1404. Access to the data used in this study
was provided by Statistics New Zealand under conditions designed to give effect to the security
and confidentiality provisions of the Statistics Act 1975. All frequency counts using Census data
were subject to base three rounding in accordance with Statistics New Zealand’s release policy for
census data. The views, opinions, findings and conclusions or recommendations expressed in this
chapter are strictly those of the authors and do not necessarily represent, and should not be
reported as, those of Statistics New Zealand or the organisations at which the authors are
employed.
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league, but leaves regions such as Hawke’s Bay, Gisborne and Manawatu—
Wanganui more on a par with Greece, and Northland with Timor Leste. This last
may appear somewhat far-fetched; but few would argue that the big city—
hinterland gap has not widened in New Zealand, as it has in many developed
countries. Of course, there have always been big differences between income and
prosperity across geographical space, sufficiently so to generate a separate field of
economics to explain the causes of such differences. And the explanation has
always been, and remains, complex and debatable. Consequently, regional and
urban economics was a rather unloved field of the economics profession for much
of the last century, at least until the 1990s, when mainstream economists
developed some new tools that enabled more rigorous explanations (see e.g.
Krugman, 1998).

Depending on the geographical scale applied, spatial differences may have
increased more in New Zealand than in many other countries, given New
Zealand’s long history of uniform prices and national wage determination until
the reform years of the 1980s. Williamson (1965) compared regional income
inequality across a range of countries and found that in the 1950s Australia and
New Zealand had the lowest regional inequality of the 24 countries examined. But
we have to be careful not to glamorise that ‘golden age’ of New Zealand’s
egalitarian economy, protected behind high walls of import tariffs and quotas.
Jensen (1969) calculated that in fiscal year 1964/65 gross personal income in the
city with the highest income per capita (Invercargill at that time, with Wellington
in second and Auckland in third place) was 37 per cent higher than in the poorest
city (Greymouth). Compare that with 2014 regional data and Johnson (2015: 48)
finds that the median personal income of those employed is 29 per cent higher in
the highest-ranking region (Wellington) compared with the lowest (Manawatu—
Wanganui). Eaqub (2014: 12) finds a much greater gap of 63 per cent in 2013
median household income between the highest (Auckland) and lowest (Northland)
regional scores. Figure 2.1 shows how average personal income (as defined

below) varied across New Zealand regions in 2013.
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Figure 2.1: Average personal income for males in New Zealand regions, 2013
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Source: Statistics New Zealand, 2013 Census of Population and Dwellings

Such calculations show that there has always been a notable gap in income per
capita between the richest and poorest regions of New Zealand, even if it was
historically less so than in other developed countries. Additionally, due to higher
average rents and house prices in metropolitan centres, the cost of living is much
greater in such cities than in the provinces, so that the spatial gap in real average
income between high-income cities and low-income hinterland is actually much
less than it is in nominal terms. Indeed, real income differences between regions

may be declining today, when house prices in high-income cities such as
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Auckland and Wellington are increasing faster than elsewhere. This observed
decline is consistent with the prediction from economic theory that real income
per capita differences between large regions should over time become smaller,
provided that such regions, first, have access to the same technologies; second, are
linked through trade; and, third, have unrestricted flows of capital and labour (see

e.g. Le Gallo and Fingleton, 2014 for a review of the international evidence).

Accurately accounting for the way in which regional differences in prices
partially or fully offset the observed gaps in nominal income between regions is
quite complicated and will not be attempted in the present chapter. Statistics New
Zealand does not calculate regional—spatial price indexes because it concluded,
based on a lack of submissions received after seeking public consultation, that
there appears to be little interest in knowing whether a dollar of income buys you
more in one region than another (Statistics New Zealand 2014: 12). We disagree
with this assessment and plan to report regional—spatial price indexes in another
publication. Incorporating regional differences in prices would, however, not
weaken the main conclusion of this chapter, which is that there have been within
all regions sharp increases in income inequality among individuals between 1986
and 2013, with the exception of the 2001-2006 phase of rapid economic growth.
Additionally, differences between the average or median nominal incomes
observed across regions are already small compared with the differences in
income between those receiving the highest and the lowest incomes within each
region. In simple terms, an individual’s personal characteristics, such as education
and experience, play a much bigger role in predicting personal real income than

their location, although the latter is by no means irrelevant.

The issue, therefore, is not primarily one of growing differences in average
income between regions, but one of increasing inequality within regions and the
ways in which this growing intra-regional inequality manifests itself differently in
different places. The latter is aptly shown by Johnson (2015), who concludes that
the main underlying driver of unequal opportunities across individuals is that of
agglomeration: the concentration of people and capital in modern, globally
connected, knowledge-intensive and services-driven cities versus the relative
population decline of the provinces. This process, lucidly explained in Glaeser’s
(2011) The Triumph of the City, implies that spatial differences in average income

are becoming less meaningful for understanding the changes in economic fortunes
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of individuals who have increasingly diverse backgrounds and face a growing

diversity of circumstances.

In this chapter we therefore focus predominantly on how income inequality
within each of the regions has increased. We do this by updating, by means of
post-millennium data, Karagedikli et al.’s (2000) analysis of income inequality
between and within New Zealand’s 16 regions. In the next section we show how
each region has fared in terms of average personal income relative to the nation.
This is followed by a discussion, by means of several measures, of how regions
have differed in terms of changes in their distribution of personal incomes. In the
final section we draw some broad conclusions and reinforce our main point: that
comparing the average income of regions is less helpful for understanding the
mixed fortunes that individuals in different regions (and different parts of regions)
face than understanding their widely varying backgrounds and the circumstances
they face. Indeed, growing intra-regional inequality is a big issue all regions have
experienced, albeit not uniformly. Despite the decline in the real cost of
communication and transportation, location and distance paradoxically matter
more now for opportunities of some population sub-groups than in the past,
particularly those with lower skills and at older ages. As such, growing intra-
regional income inequality is unlikely to be effectively addressed with ‘space-
blind’ policies. Recent policies ‘nudging’ migrant settlement and new investment
in non-metropolitan areas in order to boost demand there appear consistent with

that perspective.

2.2 Average personal income: differences between New Zealand

regions

As noted above, New Zealand income inequality has been historically modest by
international standards — across both people and space. Since the mid-1990s,
several studies have focused on how the post-1984 economic reforms and other
socio-economic trends impacted on the distribution of personal and household
income in New Zealand. These studies include Easton (1996), Dixon (1999),
Podder and Chatterjee (2002), Hyslop and Mareé (2005), Hyslop and Yahanpath
(2006), Gould (2008), Papps (2010), OECD (2011), Rashbrooke (2013), Perry
(2014) and Ball and Creedy (2016). While such studies differ in methodology,

period covered and the level of detail regarding individuals and households, they
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all conclude that income and earnings inequality increased markedly from the late
1980s until the mid-1990s, with some finding inequality growing further until the
start of the new millennium. New Zealand income inequality measured by the
Gini coefficient moved sharply from being below average in the OECD to being
above average between the mid 1980s and the mid 1990s.% Subsequently, the
‘rising tide’ of economic boom years until the global financial crisis (GFC) of
2008 ‘lifted all boats’, leading to declines in inequality. However, inequality
increased further since the GFC and, according to some measures, reached levels
not observed previously. By 2010, New Zealand’s Gini coefficient was 13th
highest in the OECD (Perry, 2014).

Regional differences in income inequality trends have received remarkably
little attention until fairly recently. This is partly due to a difficulty of obtaining
reliable data at a sub-national level, particularly when the source is a survey with a
relatively small number of respondents, such as the Household Economic Survey
(HES). Inland Revenue Department data yield information on taxable income of
everyone, but these data provide few personal characteristics of the taxpayers.
Since recently, the Integrated Data Infrastructure (IDI), which links various
sources of public data, is an alternative source of information for analysing the
distribution of income, but the population census remains the preferred source of
data for sub-national income differences. However, the census has the
disadvantage that the available information refers to aggregate income from all
sources. Smith (2000), Martin (2000), Karagedikli et al. (2000, 2003) and Pool et
al. (2005) track income changes between and within regions during the years of
economic reforms. The publications by Eaqub (2014) and Johnson (2015) have
given regional differences a much more central place in the recent income
inequality debate. In a technical sense, the present chapter updates the analysis of
1981-96 regional income changes reported by Karagedikli et al. (2000), extending
it to 2013.

5 The Gini coefficient has been one of the most popular measures of income equality since it was
introduced by the Italian statistician and sociologist Corrado Gini in a 1912 paper. It measures the
extent to which an observed Lorenz curve (a plot of the cumulative share of income of group of
people against the cumulative share of that group in the population, starting with the group with
the lowest income) deviates from the 45° line, which indicates perfect income equality. The Gini
coefficient equals twice the area between the 45° line and the Lorenz curve. A Gini coefficient of
zero signals perfect equality and a value of one represents maximum inequality (one person has all
the income).
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It should be noted that most research on income distribution takes a cross-
sectional perspective. This does not take account of the possibility that, while the
poor are getting poorer and the rich are getting richer, individuals who are in the
lowest income deciles may have opportunities to increase their own income over
time through investments in education or training, or through labour mobility
across occupations, industries or regions. Using the longitudinal Survey of
Families, Income and Employment (SoFIE), Carter and Imlach Gunasekara
(2012) found that individuals often experience changes in income, both up and
down the income scale. There is nonetheless also considerable persistence of low
income. Personal income change over the life course cannot be addressed in this

chapter.

Table 2.1 shows average personal income in New Zealand in March year
2013 prices (i.e. the observed incomes have been deflated by the national
Consumer Price Indexes [CPIs]). Table 2.1 also shows relative income in each of
the regions for all of the censuses since 1981. Relative income is defined as the
average income in each region divided by the corresponding national level. The
measure of income used here is before-tax income from all sources (including
interest, dividends and social security transfer payments) for males earning
positive income. The focus is on positive income to make the analysis informative
of changes in the distribution of labour market earnings, because zero income and
negative income are typically cases of losses incurred by businesses or farms and
do not reflect labour earnings. We also follow Karagedikli et al. (2000) by using
male income as a proxy for labour earnings of all full-time workers simply
because total income is a function of hours worked and there is much more
regional variation in female than male labour force participation and hours
worked. For example, labour force participation rates for women in 1986 varied
between about 47 per cent (in the Tasman, Nelson, Marlborough and West Coast
regions) to about 59 per cent in Wellington, although they increased sharply
subsequently everywhere (for example by as much as 19 percentage points in
Southland by 2013). An alternative approach would have been to calculate income
for all persons working full-time (to focus more closely on labour market
earnings), but then our results would no longer be directly comparable with
Karagedikli et al. (2000). Because it is not the absolute dollar values of income

but the relative values between and within regions, we are confident that the
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results reported below reflect those of labour force participants generally,

irrespective of gender.
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Table 2.1: Relative average personal income in New Zealand regions 1981-2013

1981 1986 1991 1996 2001 2006 2013
STHL 1.16 | WLGT 1.14 | WLGT 1.21 | WLGT 1.16 | WLGT 1.18 | WLGT 1.15 | WLGT 1.15
WLGT 1.09 | AUCL 1.07 | AUCL 1.11 | AUCL 1.12 | AUCL 1.12 | AUCL 1.11 | AUCL 1.09
WAIK 1.04 | NZ $42,708 | NZ $39,664 | NZ $43,054 | NZ $46,429 | NZ $50,178 | TARA 1.03
NZ $49,951 | TARA 0.99 | TARA 0.96 | TARA 0.98 | TARA 0.96 | TARA 0.96 | CANT 1.00
BOPL 1.00 | STHL 0.97 | WAIK 0.96 | WAIK 0.98 | WAIK 0.96 | WAIK 0.95 | NZ $51,683
AUCL 1.00 | WAIK 0.97 | STHL 0.94 | STHL 0.96 | STHL 0.95 | CANT 0.94 | STHL 0.95
HAWK 0.99 | BOPL 0.96 | CANT 0.93 | CANT 0.93 | CANT 0.92 | BOPL 0.91 | WAIK 0.94
TARA 0.99 | HAWK 0.95 | NELS 0.92 | BOPL 0.92 | BOPL 0.90 | NELS 0.91 | WECO 0.92
MAWA 0.97 | NELS 0.94 | BOPL 0.91 | NELS 0.92 | NELS 0.89 | STHL 0.90 | NELS 0.90
CANT 0.96 | NTHL 0.94 | MAWA 0.89 | HAWK 0.87 | HAWK 0.87 | MARL 0.90 | MARL 0.90
OTAG 0.96 | CANT 0.94 | HAWK 0.89 | Tasman 0.86 | Tasman 0.86 | HAWK 0.89 | BOPL 0.89
GISB 0.94 | MAWA 0.92 | OTAG 0.89 | MARL 0.86 | MARL 0.86 | OTAG 0.86 | OTAG 0.89
MARL 0.92 | OTAG 0.91 | MARL 0.88 | MAWA 0.86 | MAWA 0.85 | TASM 0.86 | TASM 0.87
NTHL 0.91 | GISB 0.89 | GISB 0.83 | OTAG 0.85 | OTAG 0.85 | MAWA 0.85 | HAWK 0.87
NELS 0.89 | MARL 0.88 | TASM 0.83 | GISB 0.83 | NTHL 0.82 | NTHL 0.83 | MAWA 0.83
WECO 0.86 | WECO 0.85 | WECO 0.81 | NTHL 0.82 | GISB 0.80 | WECO 0.82 | GISB 0.81
TASM 0.86 | TASM 0.83 | NTHL 0.81 | WECO 0.82 | WECO 0.79 | GISB 0.81 | NTHL 0.80

Abbreviations: NTHL- Northland; AUCL- Auckland; WAIK- Waikato; BOPL- Bay of Plenty; GISB- Gisborne; HAWK- Hawke’s Bay; TARA-
Taranaki; MAWA- Manawatu-Whanganui; WLGT- Wellington; TASM- Tasman; NELS- Nelson; MARL- Marlborough; WECO- West Coast; CANT-
Canterbury; OTAG- Otago; STHL- Southland; NZ- New Zealand

Source: The source of the data is the Census of Population and Dwellings in the years listed. The reported New Zealand income refers to the average
income of males in receipt of positive income. Individuals are assigned to the midpoints of the income bands. Average income in the top band has been
estimated by the Robust Pareto Midpoint Estimator (RPME) described in VVon Hippel et al. (2015). All nominal amounts have been deflated by the
national Consumer Price Index. The reported national average personal incomes are in September Quarter 2012 dollars.
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One important issue with census data is that the top income band on the
census form is open-ended. For example, the top band in the 1986 Census
captured everyone earning $50,001 and above, while for the 2013 Census it was
everyone earning $150,000 and above. The proportion of the population in the top
income band varies between less than 1 per cent (in 1981) and 4 per cent (in
2006). While they are a small fraction of the population, people in this group of
top earners have a major impact on average income overall. This income must
therefore be estimated in an appropriate manner. Statistics New Zealand has made
available the likely national ‘mid-point’ income (i.e. the median) in the top band
for each census using data from the HES, but this information is not appropriate
for any sub-national analysis. Instead we make the common assumption that
income at the top end of the distribution follows a Pareto distribution. In that case,
the number of persons with income greater than or equal to Y is given by AY™*
where A and o are constants that can be estimated. If L is the lower bound of the
open-ended income band, the implied average income of those with income
greater than L can be calculated as aL/(a-1). We use the Robust Pareto Midpoint
Estimator (RPME) of von Hippel et al. (2015) to estimate the « coefficients and

average income in the top band for each region and census.

The first striking feature of Table 2.1 is that real average personal income
at the national level declined sharply by 15 per cent from $49,951 in 1981 to
$42,708 in 1986. This decline continued between 1986 and 1991 (by a further 7
per cent). From 1991, real income recommenced the kind of long-run growth path
expected in developed economies. As noted previously, this is based on income
data for males, and Karagedikli et al. (2003) show that for females real income
growth was positive throughout the 1981-96 period. However, when considering
all adults in receipt of positive income, the intercensal changes are qualitatively
similar to those reported in Table 2.1, confirming that the trends reported in Table
2.1 are indicative of real income change for the average New Zealander. Table 2.1
shows that it took until 2006 for real income to exceed the level reached before
the economic reforms commenced in 1984. Due to the GFC, income growth
remained very modest (3 per cent over six years) between 2006 and 2013.

Broadly speaking, the period between 1981 and 2013 can be divided into
two phases of regional income change: 1981-91, when real income declined in all

regions; and 1991-2013, when real income increased in all regions. The first of
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these phases captures the drastic structural changes and sweeping reforms in the
New Zealand economy since 1984 (see Evans et al., 1996 for a review). It is very
clear from Table 2.1 that these reforms were far more favourable to the urban
populations of Auckland and Wellington than to the populations of the other
regions. By 1991, average income in Wellington (top ranked) was a fifth above

the national average while in the West Coast it was a fifth below the average.

The period from 1991 to 2006 was a period of strong national personal
income growth and was followed by lower rates of growth during the last
intercensal period, 2006-13. In the latter period, Taranaki and West Coast were
the top-performing regions in terms of growth, undoubtedly influenced by the
boom in extractive industries over this period. Canterbury also achieved a growth
rate similar to Taranaki. This could be indicative of the Christchurch rebuild after
the earthquakes, which has attracted construction activities to the regions and a

large inflow of skilled workers.

Karagedikli et al. (2000) had earlier identified a divide between the
metropolitan areas of Auckland and Wellington and the rest of the regions.
Examining the growth rate in average income between 1981 and 2013 reinforces
this picture of a metropolitan—provincial divide. Taking into account the
population count of the regions, it can be calculated that the North Island’s share
of aggregate income increased from 73 per cent in 1981 to 77 per cent in 2001.
This is mostly due to the growing demographic and economic importance of
Auckland, which increased its share of aggregate personal income in New
Zealand from 25.7 per cent in 1981 to 35.2 per cent in 2013.

Consistently poorly performing regions, in terms of relative personal
income, are Northland, Gisborne, Hawke’s Bay and Manawatu—\Wanganui (see
also Figure 2.1). The case of Southland is also very interesting as the region had
the highest real average income in 1981 (16 per cent above the national average)
but experienced decline in the following periods, falling to 10 per cent below
average by 2006. Although the boom in the dairy sector subsequently led to
increased income growth, real average income in Southland was by 2013 still less
than in 1981.

Overall, the period from 1981 to 2013 has been one of ‘mixed fortune’
across New Zealand (see also Johnson, 2015). Half of the 16 regions experienced

a decline (from their 1981 levels) in average real income over this period. Eaqub
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(2014) highlights technology changes, ageing, globalisation and urbanisation as
some of the main reasons responsible for the decline in regions like Southland.

Although there is considerable persistence in relative positions at the top
end, with Wellington and Auckland having respectively the highest and second-
highest real incomes since 1986, there has also been a considerable change in the
relative standard of living across regions. A much-asked question in the literature
has been when and under which circumstances poorer regions have had an
opportunity to catch up to the rich regions. Economic theory predicts that, due to
factors such as diminishing returns to additional capital per worker, inter-regional
trade and diffusion of technology, poor regions will grow faster and catch up to
richer regions. This phenomenon, which is referred to as ‘absolute convergence’
in the literature, is predicated on the restrictive assumption that regions differ only
in their initial ‘endowment’ of capital and labour. They will then converge to the
same level of real income per capita, with this real income growing at a rate
determined by technological progress. However, the literature suggests that such
absolute convergence is unlikely to occur in practice because regions differ in the
composition of employment by skill level and in population growth. Studies such
as Durlauf et al. (2005) identified around 145 factors that can determine the

growth of a region.

It is nonetheless useful to check formally whether New Zealand regions are
growing apart or together in terms of income per capita. Karagedikli et al. (2000)
previously found evidence of absolute convergence amongst the regions between
1981 and 1996 once Auckland and Wellington were excluded from the data.
Regions with high initial real incomes (such as Southland) experienced the
greatest decline in income over the 1981-96 period. Using data from the three
additional censuses from 2001, 2006 and 2013, we re-examine income
convergence across the whole period from 1981 to 2013 by means of regression
analysis. Like Karagedikli et al. (2000) we check whether the regression results
depend on whether Auckland and Wellington are included or not. Mathematically,
the regression equation is

Jitt+d

7 =a+ BInY;: +v: + €t

in which gy ¢+4/d is the annualised growth rate in average real income in region i

during the intercensal period between years t and t + d, with d typically 5 years,
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except for the 200613 period when d = 7; InY;; is a natural logarithm of average

real income in region i at time t; y, is a national business cycle effect; and

&;; represent random fluctuations. The results can be found in Table 2.2.

Table 2.2: Regressions to test absolute income convergence among New Zealand regions

Model Panel data Cross-sectional data
Dependent Annualised Annualised  |Annualised 32-|Annualised 32-
variable real intercensal|real intercensal lyear real year real
growth for all |growth for all |growth rate for|growth for all
regions regions, excl. |all regions regions, excl.
Auckland and |(1981-2013) |Auckland and
Wellington Wellington
log of lagged —0.009 —0.037**
mean income —0.012 -0.021*
(-1.115) (-3.284) (-1.365) (-2.766)
Constant?® 0.059 0.363** 0.128 0.222*
(0.692) (2.970) (1.361) (2.755)
Number of 96 84 16 14
observations
Period effect Yes Yes No No
t values in parentheses*p<0.10; **p<0.05; ***p<0.01

The results are very clear. When Auckland and Wellington are included,

there is no evidence of convergence in real income among New Zealand regions.

This reconfirms the earlier finding by Karagedikli et al. (2000). However, once

Auckland and Wellington are excluded, there is evidence of absolute income

convergence among the other regions. This is the case when comparing the

regions cross-sectionally for the entire period (with the regression coefficient on

initial income being —0.021) or as a panel of intercensal periods while allowing

for business cycle effects (with the regression coefficient on initial income being

% There was a sign error in the T-values for the constant published in the book version for the
constant. All t values reported for the constant are positive not negative as previously reported.
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-0.037). The long-run annual convergence rate of 0.021 over the 32-year period
suggests that the gap in real income between any two New Zealand regions
(excluding Auckland and Wellington) has been reduced by 2.1 per cent annually.
This is less than the 3.3 per cent rate of convergence Karagedikli et al. (2000)
found for the period 1981-96, but very similar to the so-called 2 per cent rule
found by Barro and Sala-i-Martin (1992) for regions in the United States. Ganong
and Shoag (2015) find that in the United States inter-regional income convergence
has been declining. Housing supply regulations have led there to high house
prices and rents in growing cities, which has deterred the inward migration that

might have contributed to convergence.

It should be noted that the regressions reported in Table 2.2 do not provide
an analysis of why some regions grow faster than others. For such an analysis
many additional variables would need to be considered, such as the rate of
investment in infrastructure, the average skill level of the regional population, the
sectoral structure of the regional economy, etc. When such factors are taken into
account, the coefficient on the log of mean initial income informs on so-called
conditional rather than absolute convergence, and this coefficient may or may not

be statistically significant (see Le Gallo & Fingleton, 2014).

In summary we conclude that, in terms of average personal income,
Auckland and Wellington have pulled away from the other regions of New
Zealand. Among the other 14 regions only six (Taranaki, Canterbury, West Coast,
Nelson, Marlborough and Tasman) have experienced an increase in average real
income over 32 years since 1981. This is an astonishing finding given that the
material standard of living improved for most people in most regions in the post-
war period leading up to the post 1980 era of economic liberalisation and
globalisation. However, the experience of New Zealand is not unique in this
respect. For example, it is the lack of improvement in the average standard of
living in the poorer regions of the United Kingdom that triggered the widespread
dissatisfaction with greater economic integration of that country in the European
Union. Ultimately, these regional differences were a major factor responsible for
the rather unexpected outcome of the 2016 Brexit referendum. It is reasonable to
expect that similar sentiments prevail in peripheral regions of New Zealand, given
that greater international economic integration and economic liberalisation have

not been effective in raising the income of the average worker in such regions.
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However, the focus on average income hides the growing inequality in
personal income within each of the regions. Indeed, it can be shown that the
relative position of an individual in the income distribution is to a far greater
extent determined by their age, gender, skill level and labour force status than by
their location. We turn therefore in the next section to income inequality within
regions. We find nonetheless that there are notable differences between regions in
inequality measures. Specifically, Auckland and Wellington have had the fastest

growth in income inequality across all such measures.
2.3 Income inequality within New Zealand regions

Many measures have been proposed in the literature to quantify the extent to
which people in a particular region or country have different incomes. In this
section we examine intra-regional income distribution in New Zealand by means
of three common types of measures: the Gini coefficient, percentile ratios and the
Palma ratio. Table 2.3 presents the Gini coefficients for all regions of New
Zealand from 1981 to 2013.

27



Table 2.3: Gini coefficients of intra-regional income distribution for males, 1981 to 2013

Gini coefficients

Percent changes

Regions 1981 1986 1991 1996 2001 2006 2013 81-86 86-01 01-06 06-13 81-2013
Northland 0.4079 0.3642 0.4053 0.4531 0.4568 0.4259 0.4409 -11% 25% -1% 4% 8%
Auckland 0.3653 0.3621 0.4114 0.4606 0.4678 0.4535 0.4718 -1% 29% -3% 4% 29%
Waikato 0.3867 0.3566 0.3998 0.4500 0.4497 0.4222 0.4321 -8% 26% -6% 2% 12%
Bay of Plenty 0.3775 0.3472 0.4006 0.4407 0.4435 0.4224 0.4332 -8% 28% -5% 3% 15%
Gisborne 0.3911 0.3499 0.4065 0.4473 0.4558 0.4273 0.4355 -11% 30% -6% 2% 11%
Hawke’s Bay 0.3783 0.3397 0.3900 0.4297 0.4361 0.4133 0.4248 -10% 28% -5% 3% 12%
Taranaki 0.3774 0.3468 0.3985 0.4392 0.4524 0.4290 0.4319 -8% 30% -5% 1% 14%
Manawatu- 0.3834 0.3469 0.3944 0.4302 0.4413 0.4166 0.4215 -10% 27% -6% 1% 10%
Wanganui

Wellington 0.3463 0.3533 0.4113 0.4570 0.4733 0.4563 0.4650 2% 34% -4% 2% 34%
West Coast 0.3483 0.3204 0.3800 0.4171 0.4365 0.4045 0.4084 -8% 36% -71% 1% 17%
Canterbury 0.3728 0.3492 0.3946 0.4315 0.4389 0.4229 0.4244 -6% 26% -4% 0% 14%
Otago 0.3857 0.3584 0.4051 0.4429 0.4571 0.4342 0.4458 -71% 28% -5% 3% 16%
Southland 0.3883 0.3299 0.3805 0.4185 0.4325 0.3940 0.3994 -15% 31% -9% 1% 3%
Tasman 0.3972 0.3481 0.3810 0.4185 0.4350 0.4055 0.4214 -12% 25% -71% 4% 6%
Nelson 0.3713 0.3513 0.3909 0.4183 0.4411 0.4181 0.4304 -5% 26% -5% 3% 16%
Marlborough 0.3719 0.3402 0.3749 0.4078 0.4210 0.4027 0.4010 -9% 24% -4% 0% 8%
New Zealand 0.3744 0.3561 0.4077 0.4511 0.4615 0.4415 0.4511 -5% 30% -4% 2% 20%
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Post 1981, we can distinguish four different phases of changing inequality
in personal incomes in New Zealand. This applies both to the regions and to the
country as a whole. During the first phase (1981-86) inequality declined
everywhere, except in Wellington. Subsequently, inequality rose sharply
everywhere between 1986 and 2001. Nationally the Gini coefficient rose by about
30 per cent over this period, with Wellington having the second-highest rate of
growth in inequality (34 per cent). The highest rate of inequality growth was
experienced in West Coast (36 per cent) and the lowest in Marlborough (24 per
cent). In the third phase, between 2001 and 2006, the Gini coefficient decreased in
all regions and nationally by about 4 per cent. Hyslop and Yahanpath (2006)
found a similar decline in individual earnings inequality of around 4 per cent
between 1998 and 2004, using data on earnings in the Household Labour Force
Survey. They attributed the decline in inequality in that period to a relatively
faster-increasing demand for labour at the lower end of the distribution.
Government policies like Working for Families (WFF) also contributed to
declining inequality (MSD, 2003).

There is evidence of a resumption of the widening of the distribution
between 2006 and 2013, with most regions experiencing a rise in the Gini
coefficient (but with no change in Canterbury and Marlborough), although the
change is modest (at most 4 per cent). It appears plausible to suggest that the 2008
GFC and its aftermath contributed to this recent widening, but this would require
further investigation. Considering the entire 1981-2013 period, personal income
inequality peaked in most regions in 2001. One striking exception is Auckland,
where inequality in 2013 as measured by the Gini coefficient was greater than

ever (at least since 1981, but probably much longer than that).

Being a single summary measure, a weakness of the Gini coefficient is its
inability to differentiate between different kinds of inequalities within the income
distribution (Atkinson, 1983; De Maio, 2007). Specifically, the Gini coefficient
places less emphasis on incomes at the top and bottom ends of the income
spectrum (Cobham & Sumner, 2013). To consider what is happening at these
extremes, we present two percentile ratios. The 50:10 ratio takes the ratio of
median income (i.e. the 50th percentile) over the bottom decile (i.e. the 10th

percentile) while the 90:50 ratio compares the income at the 9