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Editors’ Note
We would like to take this opportunity to acknowledge some pivotal events

that have occurred during the publication of this 40th edition of New
Zealand Population Review, as it has been a period of both celebration and

great loss for the demographic and population studies community here in
New Zealand and in Australia. On a celebratory note, the year 2014 marks

40 years since the establishment of the New Zealand Demographic Society
in 1974, which was renamed the Population Association of New Zealand,
Te Roopu Whaka Waihanga iwi o Aotearoa (PANZ) in 1990. To mark the

occasion, a celebratory event was held at the Royal Society of New Zealand

premises in Wellington on 17 July 2014, and was well attended by past and

current association members. As part of the proceedings, four pastpresidents of the PANZ Council (Dr Ruth Farmer, Dr Arvind Zodgekar, Dr

Janet Sceats and Professor Richard Bedford) were invited to briefly reflect
on highlights pertaining to the association and to the study of population

over the last four decades. Some of the highlights they touched on are
captured below.
The

Demographic

Society

was

founded

during

the

World

Population Year of 1974, when political and public concerns included the

rapid growth of “third world” populations, the impact of migration on New
Zealand’s natural environment, and the suggested need for a national
population policy. In the subsequent decade, ageing became a central issue

with the end of the baby boom, Treaty of Waitangi settlements began,

census definitions of ethnicity moved towards self-definition, and the

Immigration Act of 1987 was introduced. The increase in numbers of new
migrants to New Zealand from non-traditional sources (especially those

from Asian countries) exposed racist attitudes from some quarters;
however, New Zealand was also developing a sense of a promising
multicultural future.
The longevity of PANZ was considered by Professor Bedford. He

complimented all those attending for contributing to the survival of the

association, despite the small numbers of population specialists in New
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Zealand. Furthermore, he complimented past and present editors of the
New Zealand Population Review for its survival “against the odds”.
However, on a sad note, we would like to acknowledge in this
edition the deaths in recent times of three eminent population specialists.
One of New Zealand’s prominent scholars of migration, Dr. Andrew
Trlin passed away on 17 December 2014 after a long illness. Dr. Trlin

researched and taught on population issues at Massey University for many

years, with a strong migration focus. He had a long involvement with
PANZ, and was one of the first to be awarded life membership. This edition

carries an appreciation of Dr. Trlin from Dr. Andrew Butcher, current
PANZ president.

On 20 January 2015, Professor Graeme Hugo died in Adelaide,

Australia after a short illness, thus ending an outstanding career all too
soon, and leaving his family, friends and colleagues in shock. Professor
Hugo was based at the University of Adelaide, but his career spanned the

globe. He was well known to PANZ members as he took a great interest in
population issues in New Zealand, and attended many PANZ conferences.
His long-time colleague Professor Richard Bedford has written an obituary
that appears in this edition also.

At the time of going to print, we were also shocked and saddened to

hear of the sudden passing of a long-standing PANZ Council member,

James (Jamie) Newell. Jamie was first elected to the PANZ Council in
1999, from which time he continued to work tirelessly to ensure the

ongoing success of the association. During his time on the PANZ Council
he fulfilled the roles of president and treasurer. Held in high esteem for his

expertise in demographic research, Jamie was always enthusiastic and

generous with his time and knowledge. He is a friend and colleague who
will be sorely missed.
All three of these men were passionate about their work and about

what they did. We remember them now and into the future not only as

important contributors to population-related studies here in New Zealand
and Australia, but as wonderful friends, colleagues and leaders.
Kua hinga te totara i te wao nui a Tāne
The totara has fallen in the forest of Tāne

New Zealand Population Review, 40:3–39.
Copyright © 2014 Population Association of New Zealand

Sub-National Depopulation in Search of a Theory –
Towards a Diagnostic Framework
NATALIE JACKSON

*

Abstract
This paper outlines and empirically illustrates the argument that the point
at which population growth is officially recognised as ending (i.e. when zero
growth or depopulation manifests at the national level) is problematic, in
that it ignores the sub-national genesis of the trend, and that this has
significant implications for appropriate and timely policy responses.
Applying these arguments to relatively youthful New Zealand, the paper
makes a case for an early-warning diagnostic tool, and ultimately for a
universal theory of depopulation that will assist in the development of
growth-appropriate policy. The basis for such a diagnostic tool has been
developed in the form of eight indicators of accelerating structural ageing.
They show that the shift from growth to population-ageing-driven decline
unfolds more or less sequentially (at least for sub-national New Zealand).
This is not to say that there are no short-term reversals as one or other
indicator progresses, or that one indicator will necessarily appear before
another, but rather that the trends can clearly be monitored and therefore
proactively responded to.

T

he likely ending of global population growth around the end of the
present century (Lutz, Sanderson, & Sherbov, 2004) and the onset

of depopulation in most developed countries over the next few

decades is emerging as one of the 21st century’s most important issues

(Atoh, 2000; Bucher & Mai, 2005; Chamie, 2005; Davoudi, Wishardt, &

Strange, 2010; 2008; Haartsen & Venhorst, 2010; Hoehn, 2000; Reher,
2007, 2011; Smil, 2005; United Nations, 2008; Vallin, 2002; World Bank,
2009a).
Driven by structural population ageing that eventually results in

more deaths than births, the national trends are typically foreshadowed by
*

Adjunct Professor, Massey University. Email: N.O.Jackson@massey.ac.nz .
Note that this research is supported by the New Zealand Royal Society Marsden Fund project
“The sub-national mechanisms of the ending of population growth – towards a theory of
depopulation” (Tai timu tangata - taihoa e?).
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the inexorable spread of sub-national depopulation (Audirac, Cunningham-

Sabot, Fol & Moraes, 2012; Eding, 1999; Lee & Reher, 2011; Matanle &

Rausch, 2011; Matanle & Sato, 2010; United Nations, 2002; Van der Gaag,
1999).
However, sub-national depopulation is not caused solely by

conventional structural ageing and the accompanying loss of natural

increase. In many areas, the trends are accelerated by the net loss of young

migrants – whether to the cities or overseas – and the net gain of retirees
(for New Zealand and Australia, see Hugo, Marshall, Murphy, & Burnley,

2006; Jackson, 2011; Jackson & Kippen, 2001; Jackson & Wilde 2008; Pool,

Baxendine, Cochrane, & Lindop, 2005; and Poot, 2005). The loss of young
migrants removes both the young adults themselves and any children they

have, hollowing out the age structure over the reproductive years and
reducing the size of the replacement child population; the gain at older
ages adds to the numbers and proportions of elderly and hastens the shift

to the end of growth, at the same time as adding to current growth.
Together, the trends are creating a new set of challenging dynamics that
have the potential to be rapidly self-reinforcing (Bucher & Mai, 2005).

Increasingly, the net migration losses and gains are not only accompanying
natural decline, but are being driven by it (Coleman & Rowthorn, 2011, p.

222; Reher, 2011). This is a very different situation to the past, when net

migration loss of young adults was common but typically offset by natural
increase, driven by high birth rates and low proportions at older ages.

This increasingly intractable situation (United Nations, 2000) is

widely acknowledged across Europe and Japan (e.g. Atoh, 2000; Gultiano

& Xenos, 2006; Hoehn, 2000; Matanle & Rausch, 2011; Reher, 2007;

Zoubanov, 2000). However, there is (as yet) little policy acknowledgement
of it in Australasia, where both major countries (New Zealand and
Australia) are still growing at, or around, the global growth rate, while

simultaneously experiencing widespread sub-national decline (Clark, 2004;

Jackson & Felmingham, 2002; Jackson, 2011; Jackson & Kippen, 2001;
Pool et al., 2005; Poot, 2005). In both countries the sub-national trends are

accompanied by calls for larger populations. For example, in New Zealand,

a trebling of the national population was recently called for (see O’Connor,
Stephenson, & Yeabsley, 2012) and whilst the demographic constraints to
that target were clearly laid out in the related report, the ensuing debate

was solely about whether or not such a large population would be good for
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the country, and where the extra people might live – not whether it was a

likely scenario. Similarly in Australia, a perennial discourse over whether
that country should have a “big” or “small” population is largely devoid of
longer-term demographic considerations. The fact that the situation is not

just about a spatial maldistribution of the population,1 or reflects an overly
deterministic view of the future, but rather is associated with (and in many
cases is accelerating) population ageing and the end of growth, is proving
slow to gain acceptance.

Failure to engage with the unfolding situation will not serve

depopulating areas well. Seeking or planning for sub-national growth that
(in many cases) will never eventuate is fiscally irresponsible, especially

when what may actually be occurring is the onset of inverse cumulative

causation – the Myrdal backwash effect of too many job losses and one

after another businesses closing down (Audirac, Cunningham-Sabot, Fol, &

Moreas, 2012, pp. 231–234; Hagget, 1983, p. 524). Put more bluntly, it

would be desirable for “downwardly transitioning regions” (Hagget, 1983,

p. 521) to avoid the experience of more rapidly ageing and now declining

countries like Japan, which has large tracts of sub-national areas
experiencing:
… reduced local tax revenues and reductions in redistributed income from
urban regions; obsolete public infrastructure and reduced investment in
the rural economy; … abandonment of residential and business properties;
decline in the quality of the built environment; and severe damage to the
natural environment (Matanle & Rausch, 2011, pp. 37–38).

Indeed, the social, economic, political and cultural consequences of

the ending of growth are likely to be profound (Cameron, Barrett,
Cochrane, & McNeill, 2010; Clark, 2004; Jackson, 2004; Kosai, Saito, &

Yashiro, 1998; Ogawa, Chawla & Matsukura, 2009, 2010; Reher, 2011),
but not necessarily negative if proactively anticipated (Matanle, 2014).

This paper argues that a major constraint to timely engagement

with the unfolding situation is because the ending of growth or onset of
depopulation is predominantly recognised in the demographic literature as

a national-level occurrence (Coleman & Rowthorn, 2011; Lutz, Sherbov, &

Sanderson, 2003; Simmons, 2011). Sub-national depopulation was recently

posited as largely unproblematic, devoid of strategic or political importance

“unless accompanied by decline at the national level” (Coleman &

Rowthorn, 2011, p. 219). This does not mean that people are unaware of
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the issue or that regionally specific policies are not being developed, such

as the Regional Seasonal Employer (RSE) schemes in New Zealand and
Australia which seek to alleviate local labour shortages. Rather, it means
that there is no overarching framework within which the ending of

population growth or onset of depopulation can be understood and engaged
with as an inexorable and permanent issue. Policies such as the RSE

scheme are ad hoc and reactive. New Zealand’s Long-Term Skills Shortage
List (LTSSL) is a related case in point, where occupations can only be

included on the list once there is a demonstrable shortage (Jackson,
forthcoming).
Ironically, the lack of a policy-appropriate framework has its

foundations in demographic transition theory, which on the one hand
foretells the ending of population growth, but on the other excludes
migration. Focused on natural growth arising from the difference between

births and deaths, demographic transition theory holds that national

populations will eventually achieve a state of either stationarity (zero

growth) or stability (manifesting as slow and predictable growth or
decline). However, in excluding migration, demographic transition theory
omits a factor that is both highly age and sex specific and has the potential

to accelerate population ageing (Gultiano & Xenos, 2006; Rallu, 2008). By

contrast, mobility (migration) transition theories address age- and sex-

related movements at both national and sub-national level but exclude

mortality and fertility, and thus fail to consider what ultimately happens

to the demography of origin and destination areas (partial exceptions are
Bedford & Pool 2001; Coleman, 2006; Dyson, 2011; Pool et al., 2005; and

Zelinsky, 1971). Consequently, while both paradigms explain population
growth and decline per se, neither elaborates the complex mechanisms of

the ending of growth, nor, therefore, assists in the development of practical

interconnected responses. What is urgently needed is a theory of
depopulation that integrates both demographic and mobility transition
theories and creates a cohesive policy development framework.

Seeking to contribute to such a theory, this paper provides
empirical evidence of the early onset of the trends in New Zealand,
augmented with a few examples from Australia. The exposition centres
around eight metrics or demographic thresholds that show how the shift
from growth to decline unfolds more or less sequentially, and can thus be

proactively monitored and managed. Aside from these practicalities, a
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related objective of the paper is to ensure that the ageing-driven ending of
growth is not assumed to be the experience of the world’s structurally older

regions only. Indeed it is the sub-national experience of relatively youthful
New Zealand that makes the issue both theoretically relevant, and urgent.

A Surprisingly Ageing New Zealand
By comparison with many of its OECD counterparts, New Zealand’s
population is relatively youthful, with just 14.1 per cent aged 65 years and

over in 2013. This is because New Zealand has one of the highest total
fertility rates (TFR) of 15 OECD comparator countries (Statistics New

Zealand, 2011), and typically high net international migration gains (e.g.

United Nations, 2013). Nevertheless, it is also ageing, both numerically (as
more people live to older ages), and structurally, as declining fertility rates

(4.2 in 1961 to 1.9 in 2014) reduce the proportion that is young and
increase the proportion that is old. It is also ageing structurally because,

while international immigration is typically strong (Bedford & Ho, 2006;

Bedford & Poot, 2010, p. 257), the country periodically experiences a net
loss of young adults, leading to a more rapid structural ageing than the
nation’s relatively high birth rate and net migration gains would otherwise
suggest.

As elsewhere, the sub-national picture is marked by sizeable

variations in fertility, mortality and migration. In terms of percentage

aged 65 years and over, all but three of New Zealand’s 16 regional council
areas (RCs) and 15 of its 67 territorial authority areas (TAs) have
populations older than the New Zealand average, some significantly so

(Statistics New Zealand, various years).2 This is because the New Zealand

average is heavily weighted by Auckland, which not only contains onethird of New Zealand’s population but is also one of the country’s most
youthful populations. Over the period from 1996 to 2013, all growth in 34
of New Zealand’s TA areas (50.7 per cent) occurred at 65 years of age and

over, partially offsetting overall decline at most other ages in 23 of these

areas (34 per cent). Population projections to 2031, based on 2006 census
data, indicate that all growth occurring at 65 years and over is expected to

be the case for 56 TA areas (84 per cent), again offsetting decline at most
other ages (Jackson & Pawar, 2013, pp. 10–12).
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Figure 1 compares two of New Zealand’s “older” TA areas with two

of its “youngest”. In the former, the age structures are no longer conducive
to natural growth because of the net loss of young adults and net gain of
older adults, especially those in or approaching retirement (Figure 2),

which generates a strong internal momentum of decline (Attané &
Guilmoto, 2007; Pool, Wong, & Vilquin, 2006, pp. 259–88). The Waitaki

district (shown in the lower left panels of Figures 1 and 2) is among the 23

TA areas experiencing absolute decline, while Thames-Coromandel (top
left panels) is still growing, but primarily from the net migration gains at

retiree ages. In both cases, natural increase is hovering around zeronegative (Figure 3).
Figure 1: Age-sex structures, Thames-Coromandel and Waitaki districts, and
Hamilton and Wellington cities, 2013 (shaded bars) and 1996 (unshaded
bars)
Hamilton city
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60-64
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4.0

2.0

0.0

2.0

4.0
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Age Group (years)

85+
80-84
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Age Group (years)

Thames-Coromandel district

6.0

6.0

4.0

2.0

Percentage at each age

80-84

75-79

75-79

70-74

70-74

65-69

65-69

60-64

60-64

Females

50-54

35-39

55-59
50-54
45-49
40-44
35-39

30-34

30-34

25-29

25-29

20-24

20-24

15-19

15-19
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10-14

5-9

5-9

0-4

0-4
4.0

6.0

2.0

0.0

2.0

Percentage at each age

4.0

6.0

Females

55-59

6.0

4.0

Males

Age Group (years)

85+

80-84

40-44

2.0

Wellington city

85+

Males

Age Group (years)

Waitaki district

45-49

0.0

Percentage at each age

6.0

4.0

2.0

0.0

2.0

4.0

6.0

Percentage at each age

Source: Author/ Statistics New Zealand (2014) estimated sub-national population by age and
sex at 30 June 1996, 2013.
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By contrast, the cities of Hamilton and Wellington (right hand

panels) attract young people, both internally and internationally, and both
receive a strong reproductive dividend (even though birth rates per woman

are low) (Attané & Guilmoto, 2007; Pool, Dharmalingam, & Sceats, 2007).

Indeed while net migration is strongly positive for both cities and is
disproportionately so at young adult ages (Figure 2), growth is still
primarily from natural increase (Figure 3). Cities such as Hamilton and

Wellington, rather than entire countries, are enjoying demographic
dividends (Bloom, Canning, & Sevilla, 2002; Bloom & Williamson, 1998;

Chesnais, 1990; Pool, 2007; Pool et al., 2007; Williamson, 1965; World
Bank, 2009b).
Figure 2: Estimated net migration by age, Thames-Coromandel and Waitaki
districts, Hamilton and Wellington cities, 1996–2001, 2001–2006 and
2008–2013
Thames-Coromandel district

Hamilton city

Waitaki district

Wellington city

Source: Jackson & Pawar (2013) / Statistics New Zealand (various sources).
Note: Different scales on y-axes.
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Figure 3: Natural increase and net migration components of change, ThamesCoromandel and Waitaki districts, and Hamilton and Wellington cities,
1992–2013
Thames-Coromandel district (2013 pop.
27,300)
Natural Increase
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2002-03

2001-02
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1998-99
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-
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1993-94

1992-93

March Years

1997-98

-400

2,000

1994-95

-300

1993-94

-200

1992-93

-100

Number

Number

2003-04

Wellington city (2013 pop. 197,500)

Waitaki District (2013 pop. 21,400)
Natural Increase

2002-03

Hamilton City

Thames-Coromandel District

200

2001-02

2000-01

1998-99

1999-2000

1997-98

1996-97

1995-96

June Years
1994-95

1992

-1,000

1993-94

2012-13

2011-12

2010-11

2009-10

2008-09

2007-08

2006-07

2005-06

2004-05

2003-04

2002-03

2001-02

2000-01

1998-99

1997-98

1996-97

1995-96

June Years
1994-95
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1993-94

1992-93

March Years

1999-2000

-100

-500

1992-93

-

-500

Net Change

2,500

400
Number

Estimated Net Migration

3,000

500

-200

Natural Increase

3,500

Net Change

Wellington City

Source: Author/ Statistics New Zealand (various years) estimated sub-national population by
age and sex at 30 June; Infoshare: Births, Table VSB016AA; Deaths, Table VSD018AA.
Note: *Changes in timing and method of estimating resident population between 1991 and
1992, and 1995 and 1996 mean that only natural increase can be shown for those years.

Old and New Patterns of Population Decline
These disparate age structures and their accompanying components of

change will be of no surprise to scholars working in the field of population
ageing and the end of growth. However, as indicated above, a key problem

in communicating what is unfolding is that conventional typologies
concerned with identifying the end of growth are based on a single event:
the actual onset of zero population growth or depopulation. By contrast,
Matanle and Rausch (2011, pp. 19–20) refer to the Webb classification

(Appendix 1). This is a model that distinguishes between patterns of
growth and decline, based on whether in- and out-migration exceed surplus

births and/or deaths, and vice versa. The typology can be further classified
into “old” and “new” patterns of population decline (Bucher & Mai, 2005,

cited in Matanle et al., 2011, pp. 19–20), where the old pattern refers to net
migration loss exceeding natural increase, and the new pattern, to the

onset of natural decline (deaths exceeding births), which may or may not
be compounded by net migration loss. This approach is very useful in
terms of being able to observe the transition of sub-national populations as

they move from the old to the new pattern. That said, it is still a relatively
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blunt tool in that net migration does not allow either the age of migrants or

their differently aged inflows and outflows to be incorporated, which, as
indicated above, would appear to be a critical precursor to the sub-national
ending of growth.
Table 1: New Zealand TA areas depopulating between 1996 and 2013, by major
components of change

Buller district
Central Hawke’s
Bay district
Chatham Islands
territory
Clutha district
Gisborne district
Gore district
Grey district
Invercargill city
Kawerau district
Opotiki district
Otorohanga
district
Rangitikei district
Ruapehu district
South Taranaki
district
South Waikato
district
Southland district
Stratford district
Tararua district
Wairoa district
Waitaki district
Waitomo district
Wanganui district
Whakatane
district
Total (these
areas)
New Zealand
As % of total New
Zealand

1996
(number)

2013
(number)

Total net
change
1996–
2013
(number)

10,750

10,650

-100

Average
annual
net
change
1996–
2013 (%)
-0.05

13,350

13,250

-100

-0.04

501

Estimated
net
migration
1996–
2013
(number)
-601

1484

-1584

Natural
increase
1996–
2013
(number)

760

600

-160

-1.24

108

-268

18,400
47,200
13,500
14,000
54,200
8120
9630

17,250
47,000
12,400
13,700
53,200
6650
8780

-1150
-200
-1100
-300
-1000
-1470
-850

-0.37
-0.02
-0.48
-0.13
-0.11
-1.06
-0.52

1669
6320
682
1130
3692
1247
1083

-2819
-6520
-1782
-1430
-4692
-2717
-1933

9960

9590

-370

-0.22

1392

-1762

16,750
17,300

14,550
12,450

-2200
-4850

-0.77
-1.65

1537
2393

-3737
-7243

29,800

27,500

-2300

-0.45

3489

-5789

25,800

23,200

-2600

-0.59

4022

-6622

31,200
9750
19,500
10,200
22,000
10,000
46,000

30,300
9210
17,450
8300
21,400
9340
43,500

-900
-540
-2050
-1900
-600
-660
-2500

-0.17
-0.33
-0.62
-1.10
-0.16
-0.39
-0.32

4047
897
1934
1184
-66
1327
2305

-4947
-1437
-3984
-3084
-534
-1987
-4805

34,200

34,200

0

0.00

4,577

-4577

472,370

444,470

-27,900

-0.35

46,954

-74,854

3,732,000

4,442,100

710,100

1.12

522,929

187,171

12.7

10.0

…

…

…

…

Source: Author, Statistics New Zealand estimated sub-national population by age and sex at
30 June 1996, 2013; Infoshare: Births, Table VSB016AA, Table VSD018AA.

Using a less nuanced version of the Webb classification, Table 1

gives an overview for New Zealand’s 23 depopulating TA areas for the

period 1996 to 2013. Taken together, these areas accounted for 10.0 per
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cent of New Zealand’s total population in 2013, down from 12.7 per cent in

1996. In only one case (Waitaki district) did any of the TAs experience the
new type of population decline (both natural decline and negative net
migration) – and then it did so only marginally, with natural increase

wavering between negative and positive during the period. In all other
cases, depopulation was due solely to the old cause of net migration loss
greater than natural increase.
These findings confirm that while many parts of New Zealand are
depopulating, the country does not yet have a problem as regards either
the new form of depopulation or the end of growth, per se. However, as will
be shown below, its precursors are clearly evident in the age profiles of
many areas, suggesting the need for a framework that gives advance
warning of accelerating structural ageing.

Research on New Zealand and Australia (Jackson, 2005, 2007,
2011; Jackson & Felmingham, 2002; Jackson & Kippen, 2001) has
identified a useful set of metrics, one or more of which are typically present

well in advance to the end of growth (Table 2). It is well established, for
example, that the prime working-age population (15–64 years, but here

20–69 years) typically contracts before the total population does. Prior to
contraction of the working-age population, other advance warnings are

readily available in the form of incrementally diminishing ratios of people
at labour market “entry” to “exit” age (for example, 15–24 years to 55–64

years, or 20–29 to 60–69 years), while typically prior to that again is the
appearance of a youth deficit (less than 15 per cent of the population aged

15–24 years). Similarly, while the onset of natural decline in the form of
more deaths than births is unequivocal evidence of advanced structural
ageing, that indicator is conventionally preceded by an incremental shift to

more elderly than children (65+ years than 0–14 years), and in many cases
by an incremental reduction in the size of the prime reproductive age

group (25–39 years). In each case these trends can be readily traced and
monitored – and of course also projected forward (although it must be
cautioned that they do not unfold in a common or necessarily linear

manner, such that one threshold will always be passed before another)
(Matanle & Rausch, 2011, pp. 19–20).
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Table 2: Selected indicators for early warning of accelerating structural ageing
A

Youth deficit (less than 15 per cent of the population aged 15–24 years)

B

(i) Entry:exit ratio below the national average
(ii) Fewer approaching labour market entry than exit age (e.g. 15–24:55–64 years)

C

(i) Prime reproductive-age cohort (25–39 years) below the national average
(ii) Proportion 25–39 years below 15 per cent

D
E
F

(i) Percentage aged 65+ years above the national average
(ii) Greater than 20 per cent aged 65+ years
Prime working-age population (20–69 years) declining:
(i) as a proportion
(ii) numerically
(i) Ratio of elderly (65+ years) to children (0–14 years) above the national average
(ii) More elderly than children

G

(i) Natural increase falling below 0.25 per cent (of the population size)
(ii) Natural decline

H

Absolute decline

The list begins with the appearance of a “youth deficit”, first noted

by the USA Central Intelligence Bureau in 1990 (Central Intelligence
Agency, 1990), and is followed by the manifestation of a selection of other

indicators as structural ageing proceeds. Two stages are proposed for some
indices. For example, the labour market entry:exit ratio (item B) falling

first below the national average (a relative measure), and second, below

parity (one entrant per exit – an absolute measure). Different age

groupings can be used for this index; the primary objective is to identify

the point at which the outflow from the working-age population, however
defined, exceeds the inflow. Notably, migration is not on the list in Table 2,
being incorporated instead through the other metrics.
Tables 3a and 3b apply these indicators to the 23 New Zealand TA

areas that declined in size between 1996 and 2013. Depending on the
indicator, bolded numbers indicate the absolute values indicated in Table 2

(for example, fewer people at labour market entry than exit age; above 20
per cent aged 65+ years).
The results confirm that Waitaki district, the only TA area as yet

experiencing the new form of population decline (combined net migration
loss and natural decline, as shown in Table 1), is also the structurally

oldest on most counts. In 2013 it had the greatest youth deficit of the
depopulating TA areas (10.0 per cent), the lowest labour market entry:exit

ratio (0.69), the lowest proportion of females aged 25–39 years (14.3 per
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cent), the third-lowest increase in the proportion aged 20–69 years (0.4 per

cent), the highest proportion aged 65+ years (21.9 per cent), and the
highest ratio of elderly to children (1.18).

Seemingly paradoxically, the prime working-age population (20–69

years) of the Waitaki district grew as a proportion between 2001 and 2013,

after having declined in the period from 1996 to 2001, while the numerical
decline between 1996 and 2013 (-2.3 per cent) was the 15th lowest. This
suggests a possible degree of stabilisation, and it also suggests that many

other depopulating districts will be ageing faster. The increase in workingage population as a proportion of the population, while declining

numerically, is also perhaps understandable when it is considered that at a

certain point in the demographic transition, either or both declining
numbers below working age and the shift towards natural decline could see
other sections of the age structure increase in relative terms.
The

data

also

show

that

depopulating

TA

areas

are

disproportionately likely to record higher or lower levels on each ageing

indicator than the national average. All have proportions aged 15–24 years
below the national average, and all (including total New Zealand) have an
absolute youth deficit; all have percentages at prime reproductive age
below the national average; all have labour market entry:exit ratios below

the national average (and 15 are below parity); all but two have a lower
proportion at prime working age than the national average, and all but six

show numerical decline in their working-age populations; all but six have
percentages aged 65+ years above the national average (with Waitaki
district more than 20 per cent); 12 have more elderly than children
compared with the national average (with Waitaki district having more

elderly than children); all but five have natural increase below the national

average (and three have natural increase below 0.25 per cent). The bolded
and shaded cells together provide a visual check of the most important
early-warning indicators.
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Table 3a: Depopulating TA areas 1996–2013, by selected early-warning indicators
of accelerating structural ageing
A

B

10.9

10.4

0.70

C
(i), (ii)
%
Reproductiveage females
(25–39 years)
2013
16.0

12.7
12.5
13.1
13.6
12.7
13.1
14.3
15.0
12.1
14.2
12.1
15.4
13.3
14.4
12.7
12.7
12.8
13.2
11.8
12.7
13.5
13.7
14.8

10.5
10.8
11.4
13.5
12.3
12.3
13.2
13.4
12.5
13.1
12.1
13.1
12.5
13.4
11.4
12.6
11.4
12.7
10.0
12.7
12.4
12.4
14.1

0.68
0.76
0.86
1.13
0.97
0.91
1.10
1.22
0.92
1.11
0.94
0.98
1.07
1.16
0.92
1.09
0.86
0.94
0.69
1.00
0.95
0.95
1.22

14.9
15.5
15.6
17.3
15.1
16.5
18.7
16.6
14.5
17.8
15.6
17.7
18.2
16.2
18.7
17.6
15.0
15.6
14.3
17.2
14.8
16.0
18.9

Entry:exit ratio
(15–24:55–64
years)
2013
Buller district
Central Hawke’s Bay
district
Chatham Islands territory
Clutha district
Gisborne district
Gore district
Grey district
Invercargill city
Kawerau district
Opotiki district
Otorohanga district
Rangitikei district
Ruapehu district
South Taranaki district
South Waikato district
Southland district
Stratford district
Tararua district
Wairoa district
Waitaki district
Waitomo district
Wanganui district
Whakatane district
Total New Zealand

D
%
65+
years
2013
16.5
17.2
11.7
15.7
13.5
18.9
16.0
15.9
17.1
16.9
13.0
17.3
13.0
14.5
15.3
13.6
15.9
16.8
15.4
21.9
13.4
19.0
15.1
14.1

Source: Author, Statistics New Zealand estimated sub-national population by age and sex at
30 June 1996, 2013; Infoshare: Births, Table VSB016AA, Table VSD018AA.
Notes: Bolded cells = absolute values, as indicated in Table 2. Shaded cells = indicator is
higher/lower than total New Zealand.
(i) Refer to Table 2
(ii) Refer to Table 2
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Table 3b: Depopulating TA areas 1996–2013, by selected early-warning indicators
of accelerating structural ageing

Buller district
Central Hawke’s
Bay district
Chatham Islands
territory
Clutha district
Gisborne district
Gore district
Grey district
Invercargill city
Kawerau district
Opotiki district
Otorohanga
district
Rangitikei
district
Ruapehu district
South Taranaki
district
South Waikato
district
Southland
district
Stratford district
Tararua district
Wairoa district
Waitaki district
Waitomo district
Wanganui
district
Whakatane
district
Total New
Zealand

E
(i)
(ii)
Prime Working-Age Population
(20–69 years)
Change
in
Numerical
percent
2013
change
age
(%)
1996–2013
1996–
(%)
2013
(%)
65.0
7.1
6.1

F

(i), (ii)

G

H

Average
annual
change
1996–
2013
(%)

Ratio
elderly:c
hildren
2013

Natural
increase
2013
(%)

0.88

0.33

-0.05

62.4

6.6

5.8

0.83

0.71

-0.04

66.7
62.5
58.7
59.7
62.9
62.4
55.3
58.9

2.4
1.4
2.4
-0.3
3.3
2.1
-0.4
4.6

-19.2
-4.9
1.9
-8.4
1.1
0.2
-18.4
-4.6

0.56
0.75
0.54
0.94
0.80
0.80
0.66
0.73

0.50
0.42
0.59
0.23
0.41
0.30
0.23
0.55

-1.24
-0.37
-0.02
-0.48
-0.13
-0.11
-1.06
-0.52

61.2

2.1

-1.7

0.56

0.69

-0.22

60.8
61.4

3.0
3.7

-10.5
-25.4

0.81
0.55

0.65
0.82

-0.77
-1.65

60.7

3.4

-4.6

0.64

0.68

-0.45

58.5

1.2

-9.0

0.65

0.66

-0.59

63.0
60.2
59.9
57.8
60.7
60.0

2.8
2.9
3.0
1.4
0.4
1.1

-0.2
-2.8
-7.8
-17.5
-2.3
-5.6

0.61
0.72
0.76
0.61
1.18
0.55

0.74
0.39
0.48
0.64
-0.07
0.42

-0.17
-0.33
-0.62
-1.10
-0.16
-0.39

59.3

1.7

-3.8

0.93

0.26

-0.32

59.4

2.6

2.6

0.65

0.50

0.00

63.0

2.0

21.4

0.69

0.67

1.12

Source: Author, Statistics New Zealand estimated sub-national population by age and sex at
30 June 1996, 2013; Infoshare: Births, Table VSB016AA, Table VSD018AA.
Notes: Bolded cells = absolute values, as indicated in Table 2. Shaded cells = indicator is
higher/lower than total New Zealand.
(i) Refer to Table 2
(ii) Refer to Table 2.
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However, there is also inconsistency in the data. For example,

some of the depopulating areas such as Kawerau and Ruapehu are
structurally still quite youthful, and their depopulation reflects factors

such as their relative geographic remoteness, and major industrial sector

change (discussed briefly below). Their relative youthfulness is linked to
high proportions of Māori whose extremely youthful median age of 24
years contrasts starkly with 41 years for those of European origin.

Notably not yet among the depopulating districts are those such as

the structurally older Thames-Coromandel district, discussed above. Their

absence from Table 3 means that a number of additional areas also contain

an internal momentum of decline. That is, they have age structures that
are no longer conducive to long-term growth, but that reality is concealed

by net migration gain which is typically high around the age at which
people retire.

While it is important to reiterate that the indicators in Tables 2

and 3 do not necessarily manifest in any particular order, there is

nevertheless a significant sequential unfolding of each indicator. The

incremental advance of, for example, decline in the labour market

entry:exit ratio, or increase in the ratio of elderly to children, is the key to
the “advance warning” framework. The proposition is illustrated here for
both New Zealand and Australia, because the significantly greater number
of administrative units in Australia (currently 651 local government areas

(LGAs) spread across seven states and territories) allow more detailed
illustration.3

The Labour Market Entry: Exit Ratio
Figure 4 shows an incremental shift in the ratio of people at labour market
entry to exit age (here 15–24:55–64 years) for New Zealand’s 67 TAs, with

the inclusion of projected ratios. In 1996, just five TAs (7.5 per cent) had
fewer people at labour market entry than exit age; by 2006 that had

increased to 25 TAs (37.3 per cent) and in 2013 to 43 (64.2 per cent), almost
the same as that estimated for 2016. Medium-variant projections indicate

that by 2021 the proportion will exceed 85 per cent. This seemingly large
increase is projected to occur within a narrow range under all projection
assumptions (not shown here), driven as it is by the movement of the
nation’s

Baby

Boomer

cohorts

through

the

retirement

zone,
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vis-à-vis the relatively diminished younger birth cohorts currently moving

into the labour market entry ages. The projections then indicate that the

number of TAs with fewer entrants to exits will subside a little, falling

back to around 67 per cent by 2031, in part reflecting the movement of a

relatively large birth cohort (born 2003–2012) into the working-age
population (Churchill, Denny, & Jackson, 2014).
Figure 4: Percentage of TAs with fewer people at labour market entry than exit age
(15–24:55–64 years), 1996–2031 (2010 boundaries)
90

1996-2013 (observed) 2016-2031 (projected)

85.1

80

Percentage TAs

70

64.2

65.7

2013

2016

79.1
67.2

60
50
37.3

40
28.4

30
20
10
0

7.5

1996

2001

2006

2021

2026

2031

Source: Author/ Statistics New Zealand (various years), sub-national population estimates by
age and sex; sub-national population projections by age and sex, 2006(base)–2031 (2012
update).

Structural Ageing in Australia – A Comparison
In comparison, structural ageing is slightly more advanced in Australia

than in New Zealand. In 2011, the proportion aged 65+ years in Australia
was 13.8 per cent, just above that for New Zealand (then 13.3 per cent).
In 1996, just 114 (17 per cent) of the nation’s (then) 675 LGAs had
fewer people at labour market entry than exit age; by 2011 that had

increased to 262 (47 per cent of 563 LGAs). In the two oldest and fastest-

ageing states – South Australia and Tasmania – the threshold in 2011was

around 62 and 76 per cent of LGAs, respectively. The trend is particularly

noticeable for Tasmania, which had the second-lowest proportion (10.2 per

cent) of LGAs with fewer people at labour market entry than exit age in
1996. Refer to Figure 5.
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The notable reduction of the rate of increase for this indicator

between 2008 and 2010, particularly for Australia’s structurally younger
states (Queensland and Western Australia), reflects the onset of a unique

resource boom which attracted record numbers of working-age migrants to

those regions and to Australia more generally, and which may not be
sustained.
Figure 5: Percentage of Australian LGAs in each state/ territory with fewer people
at labour market entry than exit age (15–24:55–64 years), 1996–2011

Source: Author/ ABS (Australian Bureau of Statistics) (various years) population by age, sex
and geographical classification 2006, cat. no. 3235.0.

Of note is that the picture looks almost identical when an older

labour market entry age group is used (20–29 years), although under those

conditions the proportions of LGAs with fewer people at entry than exit
age are even higher.

The Elderly:Child Ratio in New Zealand
We return now to New Zealand and to the ratio of elderly (65+ years) to
children (0–14 years). Figure 6 shows that as recently as 1996, no New

Zealand TA area population had more elderly than children. By 2001 this
situation was evident in two areas (3.0 per cent); in 2006, three (4.5 per
cent); and in 2013, ten (14.9 per cent).
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These are significantly smaller proportions than those affecting the

labour market, so it is understandable that little attention has yet been
paid to them. However, as each successively larger cohort of baby boomers
passes into the next five-year age group, the number of TA areas with more

elderly than children is projected to significantly increase. By 2016, 40.3

per cent of the nation’s TA area populations are expected to have more

elderly than children; by 2021, just on 63 per cent; and by 2031, 91 per
cent.

Figure 6: Percentage of TAs with more elderly than children (65+: 0–14 years),
1996–2031 (2010 boundaries)
1996-2013 (observed) 2016-2031 (projected)
100

91.0

90

77.6

Percentage TAs

80
70

62.7

60
50

40.3

40
30
20
10
0

14.9
0.0

1996

3.0

4.5

2001

2006

2013

2016

2021

2026

2031

Source: Author/ Statistics New Zealand (various years), sub-national population estimates by
age and sex; sub-national population projections by age and sex, 2006(base)–2031 (2012
update).

The Elderly:Child Ratio in Australia – A Comparison
The sequential nature of the increase in this index is markedly clearer for
Australia’s states and territories, where there have been only minor (and
short-term) reversals across the period 1996–2011. In 1996, just 33 LGAs
(4.9 per cent) had more elderly than children, while by 2011 this had

increased to 130 (23.1 per cent), with the rate of increase accelerating from

2005. In South Australia, the structurally oldest state, proportions are
highest and have almost trebled, from 15 to 41 per cent, but this is actually
the smallest percentage increase.
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Figure 7: Percentage of Australian LGAs in each state/territory with more elderly
than children (65+:0–14 years), 1996–2011

Source: Author/ ABS (various years) population by age, sex and geographical classification
2006, cat. no. 3235.0.

One further observation from Figure 7 concerns the situation of

Tasmania, Australia’s second-oldest but fastest-ageing state. Tasmania

has somewhat lower proportions on this index than South Australia,
Victoria and New South Wales. This is related to the fact that the primary

cause of Tasmania’s rapid ageing is net migration loss at young adult ages,
not the low fertility which is driving the trends in the other states (Jackson

& Kippen, 2001). Tasmania actually has Australia’s second-highest
fertility rate. The state also receives a number of older (retirement age)
migrants, further accelerating its structural ageing.

Indicators of Structural Ageing in New Zealand
Other indicators of accelerated structural ageing (see Table 2) show
similarly sequential trends for both New Zealand and Australia.
Summarising the trends for New Zealand, Table 4 shows an

increase in the number of TA areas experiencing all but two indicators

across the period 1996–2013, the exceptions being proportional and

numerical decline in the working-age population. This is explained in part

by the movement of a relatively large cohort born between 1988 and 1992
into the working-age population and aged 20–24 in 2013, and in part by an

22

Jackson

increase in internal and international migration gain. Table 4 also

provides an indication of their order of appearance using the number of
TAs “affected” in 1996. As proposed above, however, the trends do not

unfold in a consistently linear manner, with faster and slower progression

on some indicators than others, and the underlying data showing some
temporary reversals in the intervening years.
Table 4: Early-warning indicators of accelerating structural ageing by approximate
order of appearance 1996–2013, TA areas
Number of TAs

% of TAs

1996

2013

A

Youth deficit (15–24 years below 15%)

58

62

86.6

92.5

B

(i) Entry:exit ratio below national average

52

60

77.6

89.6

C

(i) Reproductive age (% 25–39 years below
national average)
(i) 65+ years (% above national average)

51

59

76.1

88.1

38

52

56.7

77.6

38

25

56.7

37.3

38

12

56.7

17.9

28

45

41.8

67.2

5

43

7.5

64.2

G

(i) Working-age population 20–69 years
(decline as a proportion)
(ii) Working-age population
(numerical decline)
(i) Ratio elderly to children (65+:0–14 years)
above national average
(ii) Fewer labour market entrants than exits
(15–24:55–64 years)
(i) Natural increase below 0.25%

5

14

7.5

20.9

D

(ii) 65+ years (% above 20%)

1

9

1.5

13.4

C

(ii) Reproductive age (% 25–39 years below
15%)
(ii) More elderly than children (65+:0–14
years)
(ii) Natural decline (over 10 years)

0

19

0.0

28.4

0

10

0.0

14.9

0

2

0.0

3.0

D
E
E
F
B

F
G

Overall change 1996–2013
Working-age population 20–69 years decline
(as a proportion)

1996

2013

11

16.4

Working-age population 20–69 years decline
(numerical)

17

25.4

Total population decline (number)

23

34.3

Source: Author, Statistics New Zealand estimated sub-national population by age and sex at
30 June 1996, 2013; Infoshare: Births, Table VSB016AA, Table VSD018AA.

Of some importance is that the two-stage indicators proposed in
Table 2 make their appearance more or less in order in Table 4. For
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example, the proportion of TA areas with labour market entry:exit ratios
below the national average, B(i), appears before its absolute equivalent,

the proportion with fewer people at labour market entry than exit age per
se, B(ii). Similarly, the proportion of TA areas with higher than national
proportions aged 65+ years, D(i), appears before its absolute equivalent,
the proportion with greater than 20 per cent aged 65+ years, D(ii). With

just two exceptions (E(i) and E(ii) related to the working-age population),
the relative and absolute indicators also form separate clusters, suggesting

that the appearance of the relative-value indicators will generally precede
those based on absolute values.
The findings suggest that those TA areas whose indicators are

above or below the national average, depending on the particular measure,

are experiencing accelerated ageing, and that communities and local
councils in those areas should urgently build that information into their
strategic and forward planning. This is not a deterministic argument that

growth in those areas is coming to an end, but rather, an encouragement to
use the indicators diagnostically to develop applicable and timely policies.

These comments apply to all such geographically bounded administrative

units. Although the period covered in this paper is relatively brief, no longterm reversals could be detected or are evident in current medium-case
projections for any TA area crossing any of the thresholds.

Industrial Change
Finally, in order to place the foregoing trends in a broader context, this
section turns to industrial change across the period 1996–2013. Data are

drawn from a customised database using Statistics New Zealand census

data that is internally consistent by TA boundary and industry at the onedigit level (ANZSIC96. V4.1) for the employed population aged 15 years or
older. At the 2013 census, the 23 depopulating TAs identified above

accounted for 9.9 per cent of New Zealand’s employed population aged 15
years or older years, down from 12.1 per cent in 1996.
Between 1996 and 2013, the number of usual residents aged 15

years or older employed full time or part time increased by 370,587. The
majority of this gain occurred between 2001 and 2006. (The relatively

small increase in numbers employed between 2006 and 2013 will have

been an effect of the Global Financial Crisis, and would have had different
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effects by industry and across the country; however, this is not examined
here.)
There was overall decline in the numbers employed in three

industries:

manufacturing;

agriculture,

forestry

and

fishing;

and

communications services, experienced net losses of 36,621, 17,277 and 600,

respectively – a total decline of 54,489.5 However, while the 23

depopulating TA areas accounted for just 9.9 per cent of the employed
workforce in 2013, they accounted for 17.0 per cent of the gross losses and
19.3 per cent of the net loss in these three industries, while 11 of these TAs

accounted for 100 per cent of the combined all-industry nation-wide net
decrease, and just 1.5 per cent of the net gains (see Table 5).
Disaggregated by industry, the depopulating TA areas accounted

for 12.0 per cent of the gross loss and 12.9 per cent of the net loss in

manufacturing jobs; 27.3 per cent of the gross loss and 30.7 per cent of the
net loss in agriculture, forestry and fishing jobs; and 16.5 per cent of gross
loss and 79.5 per cent of net loss in communication services jobs.
Reflecting these disproportionate contributions, only two of the

depopulating TAs (Invercargill and Opotiki) experienced gains in

agriculture, forestry and fishing, and five in manufacturing. None of the

depopulating TA areas experienced gains in numbers employed in
communication services, although three experienced zero change.

One further industry is included in Table 5, namely government
administration and defence. While recording an overall net gain of 10,667

employed nationally, there were significant sub-national employment
losses in this industry. Between 1996 and 2013, the number employed in
this industry decreased by 2034 (49.8 per cent of the national gross loss),

while increasing by 54 (0.4 per cent of the national gross gains). Notable

change was experienced in the Ruapehu district, where New Zealand’s

army base is located, and where the single greatest number of this
industry’s losses occurred.
As discussed above, 11 of the 23 depopulating TAs (16.4 per cent)

experienced net employment loss overall (i.e. all industries combined).
Ranked in order of greatest to least number of employment losses, these
were the Ruapehu, South Waikato, Tararua, Kawerau, South Taranaki,

Wairoa, Rangitiki, Gore, Otorohanga, Chatham Islands and Waitomo

districts, which included eight of the ten depopulating TAs evidencing the
greatest population declines (refer Table 1).
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Table 5: Employment change (number) in selected industries, TA areas
experiencing depopulation 1996–2013

-81

0

Change
(these 3
industries)
1996–2013
-123

-435

-123

0

-558

69

9

-36
-204
-342
-87
-234
258
-75
126

-21
-300
-201
-624
-60
-648
-534
-3

-3
-15
-33
-12
-39
-69
-6
0

-60
-519
-576
-723
-333
-459
-615
123

-24
144
498
-351
597
1,461
-834
291

6
12
-144
-36
-108
-126
-18
3

-333
-219
-318

72
-3
-294

-15
-21
-12

-276
-243
-624

-63
-372
-1,755

0
-171
-972

-636

135

-42

-543

-612

-21

-354
-570
-270
-624
-135
-132
-159
-144

-750
-351
99
-330
-36
-288
30
33

-9
-12
-9
-36
-12
-18
-6
-87

-1,113
-933
-180
-990
-183
-438
-135
-198

-939
342
84
-891
-441
342
-21
261

-33
-48
12
-21
-63
-72
-48
-84

-336

-441

-21

-798

867

12

These TAs
Total job losses
Total job gains
Total net change

-5685
384
-5301

-5,088
369
-4719

-477
0
-477

-11,250
753
-10,497

-6,303
5,829
-474

-2,034
54
-1,980

Nationally
Total job losses
Total job gains
Total net change

20,853
3576
17,277

42,351
5730
36,621

-2883
2283
-600

-66,087
11,589
-54,498

-6,303
376,890
370,587

-4,086
14,763
10,677

Buller district
Central Hawke’s
Bay district
Chatham Islands
territory
Clutha district
Gisborne district
Gore district
Grey district
Invercargill city
Kawerau district
Opotiki district
Otorohanga
district
Rangitikei district
Ruapehu district
South Taranaki
district
South Waikato
district
Southland district
Stratford district
Tararua district
Wairoa district
Waitaki district
Waitomo district
Wanganui district
Whakatane
district

Agric.,
forestry
and
fishing
-42

Manufacturing

Communication
services

Change
(all
industries)
1996– 2013
873

Govt.
admin.
and
defence
-69

These TAs’ share
of job changes (%)
Share of job
losses
27.3
12.0
16.5
17.0
100.0
49.8
Share of job gains
10.7
6.4
0.0
6.5
1.5
0.4
Share of net
change
30.7
12.9
79.5
19.3
-0.1
-18.5
Source: Author, Statistics New Zealand customised database, area of usual residence (2013
for 2001, 2006 and 2013; and 2006 for 1996) and industry (ANZSIC96V4.1) for the employed
census usually resident population count aged 15 years and over.

26

Jackson

Whilst people losing jobs may not in fact have moved and/or may have

taken another job in the same TA, there is nevertheless a strong
correlation between job losses and population decline.
Technological

change

and

industrial

relocation

are

clearly

implicated in these trends (Choy, Maré, & Mawson, 2002; Glaeser & Maré,

2001; Grimes & Young, 2009; Herzog, 1996; Maré & Timmins, 2003, 2006;

Mauro & Spilimbergo, 1998; World Bank, 2009c), as is government policy
(Velamuri, Stillman, & Aitken, 2008). There was a large net gain of

numbers employed in the government administration and defence industry

in the nation’s capital (Wellington city) and across the broader Wellington

region, amounting to 8898 “new” positions (i.e. 60 per cent of the gross gain
and 83 per cent of the net gain for this industry sector). Seven of the

Wellington region’s eight TAs shared these gains, with just on 60 per cent
going to the nation’s capital, Wellington city. As indicated above, such

choices (indicating continuing centralisation) directly hasten the end of
growth in those areas that lose these jobs.
Their contribution to accelerated structural ageing is illustrated in

Tables 6a and 6b, which focus on the 11 depopulating TA areas that also

experienced overall decline in total employment. It is acknowledged that
the Chatham Islands population is too small to disaggregate by industry,

but this area is kept with the group to maintain consistency, as the data
also indicates decline in the same major industries. The data are based on

the prime reproductive age group (25–39 years) in the employed population
only, which for total New Zealand declined across the period by 53,307

persons (8.7 per cent). The tables show that the loss at 25–39 years for

these 11 TAs was significantly greater than for total New Zealand, ranging

from 18.7 per cent for Kawerau district to 53.9 per cent for Ruapehu
district. Moreover, it shows that these 11 TAs lost people at 25–39 years in

virtually every industry, confirming the presence of inverse cumulative

causation (Audirac, Cunningham-Sabot, Fol, & Moreas, 2012, pp. 231–234;

Hagget, 1983, p. 524) – to which the loss of reproductive potential can now
be tentatively added.
To summarise, the data confirm that while none of these

depopulating TAs is as yet experiencing natural decline, all face a
significant challenge to their reproductive potential. The findings go some

distance to explaining why all depopulating TAs in Table 2 earlier have
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proportions of females at prime reproductive age below the national
average.
Table 6a: Employment change (number) by industry for those aged 25–39 years in
depopulating TAs experiencing net job loss 1996–2013
Industry*
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R

Chatham
Islands
territory

-36
0
-15
0
0
0
0
0
0
0
0
0
0
0
0
0
0
-9

Gore
district

-204
-12
-423
0
-24
0
-153
-12
-27
-12
-45
0
-51
-21
18
-9
-27
-39

Kawerau
district

-57
0
-267
0
-39
-6
-45
-6
-6
0
-18
-51
-21
-21
12
-3
-3
-39

Otorohanga
district

-249
-3
-15
6
-12
0
-12
-3
-9
-9
0
30
-3
-9
-33
6
-42
-96

Change (1996–2013) in number employed aged 25–39 years
-60
1041
-570
-453

Rangitikei
district

Ruapehu
district

South
Taranaki
district

-360
3
-132
-6
-45
-42
-129
-36
-51
-15
-36
-63
-159
-48
-57
3
-54
-99

-345
-3
-159
-3
-81
-21
-99
-21
-66
-21
-3
-39
-483
-57
-15
-36
-36
-90

-549
-36
-291
48
-27
-45
-147
0
-27
-18
-39
-78
-48
-57
-72
-27
-24
-114

-1326

-1578

-1551

Number aged 25–39 years employed in 1996
144
2397
3051

1611

2802

2925

4881

% change in number employed at 25–39 years
-41.7
-43.4
-18.7

-28.1

-47.3

-53.9

-31.8

Note: * Codes for industries are listed on the next page.
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Table 6b: Employment change (number) by industry for those aged 25–39 years in
depopulating TAs experiencing net job loss 1996–2013 (cont.d)
Change
(these TAs,
all
industries)
-2,871
-111
-2,313
-24
-405
-198
-906
-162
-279
-132
-231
-333
-900
-438
-168
-102
-291

Change
(total NZ,
all
industries)
-19,245
48
-42,987
-780
5388
-8457
-2076
4764
-4668
-2706
588
16,518
-5433
6831
8364
4482
-123

South
Waikato
district

Tararua
district

Wairoa
district

Waitomo
district

-390
-39
-564
-15
-75
-6
-132
-12
-33
-9
-33
-39
-48
-84
18
-15
-36

-375
-3
-297
-21
-57
-24
-78
-27
-36
-24
-18
-81
-39
-63
-9
-6
-27

-117
-3
-99
-27
-21
-57
-45
-15
-15
-9
-6
-6
-30
-57
-12
-9
-24

-189
-15
-51
-6
-24
3
-66
-30
-9
-15
-33
-6
-18
-21
-18
-6
-18

-105

-48

-60

-30

-729

-13,815

Change in number employed aged 25–39 years
-1617
-1233
-612

-552

-10,593

-53,307

Number aged 25–39 years employed in 1996
3726
3051
1314

1572

27,474

609,786

% change in number employed at 25–39 years
-43.4
-40.4
-46.6

-35.1

-38.6

-8.7

Industry
A
B
C
D
E
F
G
H
I
J
K
L
M
N
O
P
Q
R

Source: Author, Statistics New Zealand customised database, area of usual residence (2013
for 2001, 2006 and 2013; and 2006 for 1996) and industry (ANZSIC96V4.1) for the employed
census usually resident population count aged 15 years and over.
Notes:
1. Codes for industries are as follows:
A

Agriculture, Forestry and Fishing

J

Communication Services

B

Mining

K Finance and Insurance

C

Manufacturing

L

D

Electricity, Gas and Water Supply

M Government Administration and Defence

E

Construction

N Education

F

Wholesale Trade

O Health and Community Services

G

Retail Trade

P

H

Accommodation, Cafes and Restaurants

Q Personal and Other Services

I

Transport and Storage

R

Property and Business Services

Cultural and Recreational Services
Not Elsewhere Included

2. Underlying rounding of small cells means that some totals add to more than 100 per cent.
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Discussion
This paper has outlined and empirically illustrated the argument that the
point at which population growth is officially recognised as ending (i.e.

when zero growth or depopulation manifests at national level due to deaths

exceeding births) is problematic in that it ignores the sub-national genesis
of the trend, with significant implications for appropriate and timely policy

responses. Given that most developed countries will reach the end of
growth during the present century, and that in most cases the trend will
have begun decades earlier at sub-national level, the paper agues the case

for an early-warning diagnostic tool – and ultimately for a universal theory

of depopulation which will assist the development of growth-appropriate
policy (Warkentin, 2012). The basis for the diagnostic tool has been

developed here in the form of eight indicators of accelerating structural
ageing at sub-national level.
The paper begins by referring to a new and important distinction

between the old form of population decline, caused by net migration loss
exceeding natural increase, and the new form, caused by net migration loss

combining with advanced structural ageing and natural decline, a form

that thus compounds the situation. It goes on to argue that net migration

losses and migration flows are not particularly useful as early-warning

indicators of the end of growth in and of themselves, unless they take into

account the age-specificity of the flows. The paper refers to a number of
situations where net migration gain is (paradoxically) generating an

internal momentum of decline. In these cases the age profile of the gain is
disproportionately at older middle and early retiree ages. On the one hand

the trends generate observable growth; on the other they accelerate its
end, especially when accompanied by net loss at young adult ages. Where

net loss is concentrated at 20–39 years, it is not only the young adults who

are “lost” but also their reproductive potential. Migration is highly age and
sex specific, and to understand its long-term contribution to growth or

decline requires these factors to be incorporated in a way that permits
their contribution to natural increase and decline to be highlighted.

Drawing these arguments together, the indicators are used to show

how the shift from growth to decline unfolds more or less sequentially. This

is not to say that there are no short-term reversals as one or other

indicator progresses, or that one indicator will necessarily appear before
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another, but rather that the trends can clearly be monitored and therefore

proactively anticipated and managed. A two-stage approach further
suggests that the appearance of the relative value indicators (which

compare each TA area to the national average) will generally precede those
based on absolute values (for example, more elderly than children).
Applying these indicators to demographic data for the period 1996–

2013, the paper confirms that, despite New Zealand growing nationally at
near the global growth rate, one-third (23) of its TA area populations

declined across the period, with all but one from the old cause of net
migration loss exceeding natural increase. The indicators also identify that
just three of the depopulating areas have natural increase below 0.25 per
cent per year, while all but five have levels below the national average.

Indeed at this stage, what appears most pertinent is that

depopulating TA areas are disproportionately likely to record higher or
lower levels on each indicator than the national average. All show an
absolute youth deficit (the proportion aged 15–24 years falling below 15 per

cent of the total), and all have proportions aged 15–24 years below the

national average; all have labour market entry:exit ratios (15–24:55–64

years) below the national average, with 15 below parity in absolute terms

(i.e. one person at labour market entry age per person in the retirement
years); all have percentages at prime reproductive age (25–39 years) below

the national average; all but three have a lower proportion at prime
working age (20–69 years) than the national average, while 17 show

numerical decline in their working-age populations; all but six have

percentages aged 65+ years above the national average, with one more
than 20 per cent; 12 have higher elderly:children ratios compared with the

national average, with one having more elderly than children. Seemingly
contradicting the trends, 15 of the depopulating TA areas had an increase

in the proportion at working age that was greater than occurred at

national level, while simultaneously most declined in size. The anomaly

would appear to reflect both declines below working age and diminishing

natural increase, which have concomitantly caused the proportion at
working age to increase.

These shifts can be understood as precursors to the new form of
decline. That is, the deficits at the young adult and prime reproductive
ages rapidly produce a reproductive deficit, leading to more elderly than
children and incrementally to more deaths than births, severely limiting
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the potential for further population growth. However, notably not yet
among the 23 depopulating TAs are several that, as indicated above, are

still growing from migration gain and numerical ageing at older ages,

concealing a growing internal momentum of decline. That is, they have age
structures that are no longer conducive to long-term growth, but the reality

is concealed by net migration gain that is typically (and perversely) high
around the age at which people retire. Subjecting those areas to the early-

warning indicators has not been attempted in this paper, which has
focused on those TAs already experiencing decline.
The sequential nature of the trends was also illustrated with

reference to both New Zealand and Australian data, focusing on just two

indicators: the ratio of people at labour market entry to exit age, and the
ratio of elderly to children. In both cases the systematic progression since

1996 from very small proportions of sub-national administrative units to

relatively large proportions by 2013 was clear. Sub-national population
projections for New Zealand indicate that the proportion of areas with

fewer people at labour market entry age compared with exit age is
projected to increase from 64 per cent in 2013 to 85 per cent by 2021, and

the number of TAs affected is projected to reduce slightly after that time,

as a relatively large cohort born between 2003 and 2012 enters labour
market entry age. In contrast, the proportion of TA area populations with

more elderly than children is projected to increase from around 15 per cent
to more than 60 per cent by 2021, and 90 per cent by 2031.

Finally, seeking to explain these trends outside of conventional

demographic frameworks, the paper looked briefly at industrial change in

New Zealand across the period 1996–2013. During that period there was

an increase of 370,587 employed nationally, while three industries (at onedigit level) experienced overall employment losses: agriculture, forestry
and

fishing;

manufacturing;

and

communication

services.

Despite

accounting for just 9.9 per cent of the employed population (15 years or
older) in 2013 (down from 12.1 per cent in 1996), the 23 depopulating TAs
accounted for 17.0 per cent of the gross loss in numbers employed and 19.3

per cent of the net loss in these three industries. At the same time,

numbers employed in the government administration and defence industry

grew by 10,667 over the period. The 23 depopulating TAs accounted for

49.8 per cent of the gross employment losses and just 0.4 per cent of the
gains – the vast majority of which occurred in seven of the eight TAs in the
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Wellington region. Eleven of the depopulating TA areas experienced
overall net losses in numbers employed, accounting for 100 per cent of the

national decrease, and just 1.5 per cent of all net gains.

A brief examination of the impact of these trends on the prime
reproductive-age populations (25–39 years) of these 11 TA areas showed

percentage losses that were far greater than for total New Zealand, and
are thus without doubt decimating their reproductive potential.

Technological change and industrial relocation along with personal

choice are clearly implicated in these trends; however, so too is government
policy,

in

that

while

most

sub-national

areas

lost

government

administration and defence jobs across the period, a net gain of similar

magnitude to the aggregate TA loss was evidenced in the nation’s capital
and its broader administrative region.

Conclusion
These trends cannot be readily ignored. As indicated above, such choices
(e.g. centralisation) directly accelerate structural ageing and hasten the

end of growth in affected areas. While it is fine to celebrate agglomeration

(Glaeser, 2011), such choices need to be considered in terms of the
implications for the depopulating regions – among them, negative spirals
of spatial developments, derelict and valueless houses, disappearing
facilities and services, decreasing liveability, and negative sorting of people
(e.g. Haartsten & Venhorst, 2010, p. 219). These circumstances have

already been experienced in New Zealand. After the halcyon days of
mining in the West Coast faded and subsequent attempts at replacement

industries such as farming, horticulture and tourism failed to fully

establish, the infrastructure and built environment have deteriorated, local

rates and levies have multiplied, and the population has fallen more or less
steadily for half a century. The difference going forward is that as overall

numbers fall, there will be an internal burgeoning of older people, driving
demand for facilities and services at the same time as their ability to pay
for these services will reduce.

In addition to the need for a predictive, or diagnostic, framework,

what is urgently needed is a holistic, sub-nationally based account of how

growth actually comes to an end. The combined demographic and economic
trends outlined in this paper are of concern as little central government
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policy attention has yet been paid to them in New Zealand (and to a lesser
extent in Australia). Accelerated population ageing and the end of growth
it foreshadows will, for many areas, not be an optional future, but it is a

future that can still successfully be managed (Martinez-Fernandez, Kubo,

Noya, & Weyman, 2012; OECD, 2010; Rink, Haase, Bernt, & Großmann,
2010; Sedlacek, Kuba, & Maier, 2009; Warkentin, 2012).

Notes
1

For example, one-third of New Zealand’s population lives in Greater
Auckland, and 40 per cent of Australia’s population in just two cities
(Sydney and Melbourne).

2

New Zealand is divided into 16 regions for local government. Territorial
authorities (TAs) are the second tier of local government below regional
councils. There are 67 TAs: 12 city councils, 53 district councils, and
Auckland and Chatham Islands Councils. Six TAs (Auckland Council,
Nelson City Council, the Gisborne, Tasman and Marlborough District
Councils, and Chatham Islands Council) also perform the functions of a
regional council and thus are unitary authorities.

3

Australia is subdivided into six states and two territories. However, data
for the Australian Capital Territory (ACT) are not presented here as they
are enumerated on a different basis.

4

There was also a decrease of 21,336 in the “not elsewhere included”
category.

5

Gross loss refers to the share of all jobs lost in the industry by these TAs
(without the offset of gains made in other TAs), while net loss refers to the
overall change in the industry, which includes both losses and gains.

Appendix 1: Types of population change (Webb classification)
Population Increase
A
Birth surplus exceeds out-migration
B
Birth surplus exceeds in-migration
C
In-migration exceeds birth surplus
D
In-migration exceeds death surplus
Population Decline
E
Death surplus exceeds in-migration (new type)
F
Death surplus exceeds out-migration (new type)
G
Out-migration exceeds death surplus (old type)
H
Out-migration exceeds birth surplus (old type)
Source: Matanle et al., 2011, pp. 19–20.
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Abstract
Throughout the developed countries there is a mega debate about
increasing longevity. There are two alternative scenarios: (i) compression of
mortality, or (ii) extension of lifespans to increasingly older ages. These
debates have critical significance for policy, and each of these scenarios
carries different fiscal implications. This paper reviews the evidence on this
from New Zealand, sitting it alongside the emerging international
literature, including that presented at the REVES 2009 conference on
health inequalities facing sub-populations. It analyses the linkages
between cohort survival, based on generation life tables, and health
expectancies (HEs) drawn from period tables.

I

n developed countries an increase in human longevity (length of life)

has become a widely debated scientific issue having major theoretical
and policy implications; discussion has been at the national level. This

paper raises a related issue that may be as significant, yet has not been as
widely rehearsed: the possible impacts of sub-national population

differences on national health policies. I look at ethnicity and gender, using
New Zealand as a case study.
To date, the longevity debates have centred on the extension of the

lifespan and maximum limits per se; that is, how far people will live

beyond 100 years, and how that might occur (Oeppen & Vaupel, 2002;
Vaupel, 2009). A second, but less positive, debate focuses on whether or not
these additional years will be lived in good health compared with the

experiences of those of a similar age. This is measured, for example, by
health expectancies (HEs), which combine data on functional health with
life-table survivorship (Tobias et al., 2009a, 2009b). Functional health is
Ian Pool (CNZM, FRSNZ) is Emeritus Professor of Demography at the National Institute of
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defined as subject to conditions, whether due to disease or external causes
(e.g. accidents), that impair the ability of someone to carry out normal

daily living tasks at a level appropriate for their age and gender (e.g.
walking, climbing stairs, eating and going to the toilet without help, but

not things such as the need for glasses). Increased longevity without
attendant improvements in functionality will have major impacts on

health budgets. HEs have now become conventional indices both for the
World Health Organization (WHO) as well as statistical agencies
(European and other).
A third question, however, has not received the same attention, yet

has both theoretical and policy implications that are of major import. It

was the focus of a special meeting of the Reseau d’Esperance de Vie en

Sante (REVES, Network on Healthy Life Expectation) annual conference

in Copenhagen in 2009, drawing in particular on the widely published

research emanating from a European cross-national study (Jagger et al.,
2008). It showed that most, if not all, populations suffer from health and
other social inequities (e.g. Berlison, 2009, on Scotland, where vast

differences in life expectation are observed in different suburbs of

Glasgow), and that these inequities can be found even in north-west

continental European social democracies (see, for example, Knoops,
Bruggink, & van den Brekel (2009) on the Netherlands), although the level
varies widely (Wilkinson & Pickett, 2010). An American paper also showed

how educational differentials were correlated with factors that were

changing the national survival curve (Brown, Hayward, Montez, Hidajat,

& Hummer, 2009). Inequalities are seen for life-table survivorship (at any

age ‘x’ these are (a) the number of survivors in any cohort, l(x), and (b) the

probability of surviving through any age range, (n)p(x) ). Clearly, those

groups with lower survivorship also are more likely to suffer more from
functional disabilities. Most studies have simply drawn attention to
differentials in HE at age 0, but little attention has been given to age and
cohort dynamics, in part because there are few data for sub-populations,

particularly on cohorts.

New Zealand Data
New Zealand data allow these dynamics to be analysed, as there are data
on HEs for the majority non-Māori population and the indigenous Māori

for the last two decades, and cohort mortality life tables stretching back
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into the 19th century. It should be noted here that the “non-Māori” group

is diverse. It is composed mainly of people of Western European origin,
referred to throughout as “Pakeha”, but also includes relatively large Asian

and Pasifika groups, as well as smaller numbers of other ethnicities (e.g.
Africans and Hispanics).1
Cohort tables on non-Māori deaths are derived from vital

registrations that were reasonably complete as early as the 1870s (Pool &
Cheung, 2003, 2005), although age at death was not as satisfactorily

recorded as in societies with long-standing civil registration systems

(Kannisto, 1994). For Māori, complete registration was not achieved until
the post-World War II period. With small numbers in sample data, Māori

HEs at older ages are also not as reliable as non-Māori. Even if the Māori

data are accepted as less adequate, the ethnic differences, as I will show,

are so marked that they cannot be attributed to non-sampling errors.
Beyond 80 years, however, there are significant reporting errors (e.g.
rounding, age exaggeration, lack of information about a deceased person’s
real age at death) affecting both numerators and denominators, and
reconciliation between them, for both Māori and non-Māori data.2

For Māori deaths, after detailed experimentation, resort was made
to indirect estimation techniques used across the Third World (e.g. United

Nations (1967), in which Māori data fit the ‘West’ model). The wide use of

these methods has shown that they are remarkably robust even when

underlying stable assumptions are not met. I have less confidence in the
data on HEs, but again differences are marked, and I avoid those on the

oldest-old where sampling errors could be further compounded by

disjunctions in age-reporting between the census (denominators) and the
sample data on disabilities (numerators).
The results for New Zealand show that the marked gaps in life

expectancies that existed at the end of World War II have narrowed, and
most Māori and non-Māori live to 40 years: 97 per cent of non-Māori males,

98 per cent of non-Māori females, 94 per cent of Māori males and 97 per

cent Māori females live to this age. The differentials then open up, so that,

among Māori who have reached age 40 years, barely a third of the males
and fewer than half of the female survivors reach 80 years of age, whereas

almost two-thirds of non-Māori males and 71 per cent of non-Māori females
attain this age.
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Some of these differences are seen in Table 1 below, in the

published life-table data on e(0), (30) p(15), and (30) p(45). Māori in 1945

were similar to non-Māori in 1876, while Māori today are similar to the
level reached by non-Māori in 1945.
Table 1: Ethnic and gender differences in life expectation at birth (years) and
survivorship (probabilities): period tables, New Zealand
Life Expectation e(0)
Māori
1876
1945
1976
2006
NonMāori
1876
1945
1976
2006

Males
n/d
48.8
63.4
70.4

Females
n/d
48.0
67.8
75.1

52.0
67.2
69.4
79.0

54.2
70.6
75.9
83.0

Reproductive Years
(30) p(15)
Males
Females
n/d
n/d
0.768
0.733
0.901
0.935
0.908
0.949
0.821
0.932
0.947
0.962

0.819
0.945
0.971
0.978

Survivorship to
Retirement (30) p(45)
Males
Females
n/d
n/d
0.313
0.247
0.311
0.413
0.497
0.605
0.357
0.465
0.471
0.744

0.424
0.563
0.669
0.826

Source: Pool (1985); Statistics New Zealand 2005–07 Official Life Tables.

Health Expectancies
A feature of HEs is that differentials at older ages are often rather limited.
Yet, life-table data on survival point to marked health differentials

between Māori and non-Māori, especially over the ages from 40 to 70

years. In addition, for the cohort data, until cohort flows reached the

1970s, and even after then for older New Zealanders, non-Māori were

predominantly Pakeha, as discussed above. A major methodological
problem, and a core issue for this paper, is that HEs are cross-sectional, or

relate to time series of short duration. In the most recent official New
Zealand HEs, period life-table data, L(x) ’s, were applied to HE data. They
showed significant differentials, but are still affected by the fact that both
the standard life table and HE results are from period tables.

However, this constraint can be partly overcome for New Zealand.
An earlier paper by this author and a colleague constructed New Zealand

cohort tables for Māori and non-Māori stretching back to the 1870s–1890s
(Pool & Cheung, 2003). The present paper draws on these tables by
applying the cohort survival data, L(x) ’s, to HEs. The results are even

more significant than for results using only synthetic tables.
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The issue is that at any time, health is a function of two competing

temporal factors: (i) what is happening for health services at that time, and
(ii) what is carried forward from the past. In turn, two forces from the past

affect current trends: on a more macro-level, there is the impetus coming

from the epidemiologic transition, and there are also cohort momentum

effects. The epidemiologic transition is a term first coined by Abdel Omran

in 1971 (see Omran 1982). It covers mortality changes, morbidity trends,
and their co-variates including changes in the health system. Like its

epistemological parent, the demographic transition, it has occurred, or is

occurring, in almost every society in the world. It thus provides a powerful
theoretical framework, supported by an immense body of empirical data.

Cohort momentum effects, however, are those due to the “good” or

“bad” experiences that cohorts carry forward from their past. For example,
non-Māori have figured in the international debate (Oeppen & Vaupel,
2002) as a case of a society with higher life expectancy in the 1920s than

pundits of the day accepted as a possibility. Pool and Cheung (2005)

refined that view by showing that this was a factor of cohort momentum
effects going back to reductions in childhood mortality at the end of the
Victorian period, and not to conditions operating in the 1920s themselves.
The period tables used by Oeppen and Vaupel were thus the synthesised
effects of very different cohort experiences.

It is worthwhile also pointing to the crossover from male advantage

to female advantage between 1945 and 1976 for all of the following

indicators for Māori: e(0), (30) p(15), and (30) p(45). This will be discussed
in more detail in the next section.
At birth, HEs by ethnicity and gender differ in absolute terms. But

by 65 years, differences have narrowed to a degree, and have almost
disappeared by age 85. This is shown in Table 2.
Table 2: HEs (years) by gender and ethnicity, 2006
Males at birth
Males aged 65 years
Females at birth
Females aged 65 years

Māori
64
11
68
12

Non-Māori
72
14
75
16

Source: Tobias et al., 2009a

As noted above, the non-Māori “ethnic group” in Table 2 is diverse,

so interpretations require some degree of caution. Until about 1970,
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however, non-Māori were predominantly Pakeha, and this is still
overwhelmingly the case in the older populations, so comparisons between

Māori and non-Māori for older New Zealanders are between a group that is
composed mainly of Pakeha, on one hand, and Māori.
A period life table is true to its alternative name, a synthetic table,

as it synthesises cohorts of very different ethnic and birthplace origins. The
HEs used here are also period life tables, entirely based on synthetic data

affected by the past experiences of the populations making up each cohort.
For example, a Vietnamese person aged in their 30s, who was born in

Vietnam, will have had vastly different experiences of exposure to risks of

disease from a Pakeha born in New Zealand, and also from members of the
Vietnamese communities born in New Zealand. As cohort tables are
derived from synthetic ones, this inherent problem with the changing

population exposed to risk of morbidity and mortality in synthetic tables
affects non-Māori cohort tables. Māori cohort tables will perhaps also be

affected but to a lesser degree; historically, most Māori have been born in
New Zealand and have spent their childhood in New Zealand.3
In a plural society such as New Zealand there are often major

ethnic differences in health status, particularly when mortality data are
used to measure this (Ajwani, Blakely, Robson, Tobias, & Bonne, 2003;

Blakely et al., 2005; Blakely, Tobias, & Atkinson, 2008; Tobias et al.,

2009b). When HEs are used, seemingly paradoxical results show up,
although these are probably statistically insignificant. For example, at

older ages (65 years), Māori HEs are closer to those for non-Māori,4 and

this is because we are measuring the health statuses of the hardy
survivors of a diminished cohort. (This is supported by reference to
mortality life tables, which are based on population not sample data, and

larger numbers than the HEs, although still undoubtedly affected by
random errors of a statistical sort, and the reporting errors noted above.)
Nevertheless, the fact that the results for life expectation at ages 65 years

and 85 years for both sexes are systematically in the same direction give
the results a degree of credibility. In Statistics New Zealand’s 2005–07

Official Life Tables, non-Māori life expectancy for each sex exceeds Māori

by three years at exact age 65 years, but by e(85) the difference is only one
year (Statistics New Zealand, 2009).
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Challenges for Health
This issue has both substantive and policy implications. Much of the focus
in the literature is on extension of longevity in national populations (see

below). But what about sub-national populations? What if Māori survival
rates from 45 years to old age were to improve significantly? An avowed
objective of health policy is to reduce ethnic differentials, so this is a

possibility.5 A New Zealand case study thus raises more general questions

about health transitions.

When analyses of recent population health trends are undertaken,

the emphasis is on differentials and short-term trends. The focus is

typically placed on phenomena related to exposure to the risks of morbidity

and mortality, typically those prevalent in the population at the time of

any analyses, or in the recent past. Recently, apart from transitory
digressions to deal with genuine epidemics of communicable diseases such

as Swine Flu, we have become fixated on what are often seen as

determinants of “epidemics” of non-communicable disease, or even
epidemics in their own right – smoking and the so-called “obesity” epidemic

are cases in point. This tends to set population health apart from clinical
practice, where health workers typically look for predisposing conditions or

experiences that might throw light on the diagnosis, and possible
interventions, at the time of presentation. An example would be rheumatic
fever as a child and coronary heart disease at an adult age.

Thus, it is often forgotten that current population health patterns
are the product of three important sets of factors. First, there is the
epidemiologic transition that, worldwide, has played out over the last 200

years, starting earlier in some societies, but much later in others.

Secondly, there are inter-cohort differences in the way this meta-

phenomenon has been experienced within societies. And thirdly, as a

consequence of both of these, there are the challenges faced by the

contemporary health system – its services are skewed towards the elderly,

but these elderly have had very different experiences when younger than
those who are young today.
For many populations, even some of those advanced in their

epidemiologic transitions such as Singapore or Japan, the onset of this
major transformation in health status and in survivorship has occurred

within the entire lifespans of older cohorts. For others, even those such as
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Pakeha who embarked early and rapidly on their transition, some, or most,

of the transition has unfolded as the present elderly generations proceeded
through life.

This, then, is the broader context of the health trends we see at
present. Today in developed countries, most people survive to older age,
and, given the right sort of pharmaceutical and other bio-medical props,

will do so in a state of reasonable health (as measured by their capacity to
carry out many of the basic tasks of daily living). This leaves analysts with

major quandaries that also have significant implications for the areas of
public policy that deal with health service delivery and its co-variates (e.g.
housing, income support).

This also still leaves in dispute some mega-questions, all of which

have significant policy implications both for health services and for issues
associated with ageing (Tuljapurkar, Li, & Boe, 2000).

First, and most important, there is the question of whether

longevity might be extended, not just to unprecedentedly high levels, but

well beyond into realms that still seem today almost to be science fiction
(Vaupel, 2009).
Secondly, if longevity is being extended, what form will this trend

take? The most common model cited is that the survival curve was
“rectangularising” – that is, compressing upwards and to the right towards

a hypothetical situation when no one in a cohort would die prematurely,
but everyone would succumb simultaneously, leaving no survivors.
Between times, not only would survivorship in general increase but the

gaps between first-quartile, median and third-quartile ages at death would

compress (summarised in Levy, 1998). In summary, there appears to be a

narrower band of ages at which the majority of people die. At the bottom

end, the age at death for the youngest deaths is going up, but the upper

end is being “squeezed” as ages at death of the very old are moving up but
not increasing in a fashion that compensates for what is happening at the

lower end. Nevertheless, this simple geometry of survivorship curves has
been shown to be rather more complex (see Cheung, Robine, Tu, & Caselli,
2005).
Along with this there are debates about what is going to happen to

morbidity. Older people could live longer but suffer disability or illness for

many of the later years. Alternatively, compression may also be seen for
sickness – that is, the period of impaired functionality would also be short
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(classical papers include Fries, 1980; Manton, 1982; and Olshansky,
Carnes, & Cassel, 1993).
Meantime, a battery of methods that look at health in terms of

functionalities rather than aetiologies, and which combine survivorship

with health status, have been developed from a base provided by the

Sullivan techniques (Johnstone, Cheung, Pool, Dharmalingam, & Hillcoat-

Nalletamby, 1998). The most widely accepted and standardised instrument

has been health expectancies, already referred to above. These have
become increasingly accepted as conventional tools for health status

research and policy analysis armouries; for example, across Europe and for
the WHO. There is a move to adopt them as a first-tier statistical measure

in New Zealand also (Tobias et al., 2008). Thus today a standardised
evidence base is available for many countries.

The Ministry of Health and Statistics New Zealand have

recognised this issue by computing survival curves that combine

proportions at each age subject to various levels of disability with the L(x)

function in synthetic or period life tables.6 Survival curves of this form

from these tables were illustrated in a more general paper presented to
REVES, looking at mortality compression in relation to gaps in HEs for

Māori and non-Māori (Pool, Boddington, Cheung, & Didham, 2009c). The

curves help explain the epidemiologic transition effect, but this still leaves
unanswered differential cohort effects.
This paper extends beyond the REVES analysis by turning to

cohort L(x) functions for Māori and non-Māori, thereby allowing wider
questions of compression of mortality and morbidity to be addressed.

Parsing Out Epidemiological Transition Effects
The data show that a number of major changes have occurred. First,
longevity is increasing and will probably exceed present levels. This can be

taken as axiomatic, except for a few populations that have suffered
reversals for very society-specific reasons. These exceptions are some
countries in the former Soviet bloc and African populations subject to
severe levels of HIV-AIDS infection (Shkolnikov, 2003).

Trends in morbidity are less clear, mainly because it is much more

difficult to measure, Nevertheless, HEs computed for more than one period
in many different countries show that disability produced by accidents and
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illness is decreasing (e.g. Cai & Lubitz, 2007), and the same applies in New
Zealand. Not only are New Zealanders – Māori and non-Māori – living

longer, but their health status also seems to be improving. Nevertheless,
improvements in health are not monotonic and systematic. This also

means that, that while over the long run gaps between these broad groups
are diminishing (Pool, 1991), there are period-to-period differences in

gains, and even some losses (Ajwani et al., 2003; Blakely et al., 2005;
Blakely, Tobias, & Atkinson, 2008; Tobias et al., 2009b).

Secondly, during the epidemiologic transition there is a huge shift

in the force of mortality by age. It starts at young ages and then moves up
through the age groups. Eventually, as measured by indices such as the

median and quartile ages at death, the force of mortality is centred at older
ages (Pool, 1994, 2009; Pool, Boddington, Cheung, & Didham, 2009c).
These are what might be termed epidemiologic transition effects –
the improvements in population health status in relation to contextual

factors such as social and economic change and the policy environment.

But consideration must also be given to the cohort effects noted earlier. In
a recent co-authored paper, the author and others (Pool, Amey, Cameron,

& van der Pas, 2009a, p. 47) showed how patterns of compression varied

over time between cohorts. A study on hospitalisations 1891–2001 showed

compression occurring between admission and death, and compression in
hospital usage (Pool et al., 2009b, p. 91). While compression is normally

seen as a recent, end-of-epidemiologic-transition phenomenon occurring at
older ages, it is easily forgotten that it is also evident early in a transition,

but at young ages, and could be marked. For example, when Dame Whina

Cooper was born in the 1890s, 25 per cent of Māori girls in her cohort

would have died before 9 months of life, and 50 per cent would not have
survived until their 7th birthday. That is extreme compression.7
Thirdly, the transition has seen major shifts in disease patterns.
There has been a change in the cause of death in Western developed
countries from communicable diseases to non-communicable causes, as is

shown in Table 3. By the 1960s, less than 10 per cent of deaths came from
communicable causes.
If broad categories are used, there has also been a “compression” in

the causes of death: overwhelmingly people die of heart disease, cancer or
strokes. Moreover, across the Western developed countries there has been
a shift-share from cardiovascular disease towards cancer, although heart
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diseases are still more important. This is a result, of course, of the
diminution in infectious disease rates (Pool, 1994). There is also some
evidence from New Zealand HEs of compression in functional morbidity

(Tobias et al., 2009a). These and other patterns have been reported widely
overseas, and also for New Zealand (Cheung, 1999, 2001; Cheung, Robine,
Tu, & Caselli, 2005; Robine, 2008; Robine & Cheung, 2008).
Table 3: Proportion of all deaths due to communicable disease (%)
1876
n/d
n/d
46
52

Māori males
Māori females
Non-Māori males
Non-Māori females

1916
n/d
n/d
25
26

1945
57
57
14
13

1976
18
20
11
9

Source: Pool (1985).

Finally, as noted earlier, the epidemiologic transition has seen a

gender shift in mortality patterns – a trend exemplified by Māori in the

period 1945–76, and for non-Māori at the end of the 19th century – for
some critical causes (e.g. tuberculosis), and

at reproductive and

menopausal ages (Pool, 1983, 1985; Pool & Cheung, 2003). In recent
periods, the conventional wisdom has been that female expectancies and

survivorship exceed male, except in a few outliers such as southern Asia.
But this may not have been the case for many, even perhaps the majority,
of populations over history – a point made by an eminent American

demographer, George Stolnitz, who analysed every available life table at
Princeton’s Office of Population Research (Stolnitz, 1955, 1956; see also

Pool, 1983). Stolnitz concluded that: “On a world-wide basis the occurrence
of higher male longevity has probably not been unusual at any time in the

last century and may have been frequent before 1900” (1956, p. 24; see also
Waldron, 2003).
Survivorship differences at the reproductive ages are of major

importance, particularly when levels of fertility are very high – a result of
what

Waldron

(1982)

refers

to

as

the

“physiological

burden

of

childbearing”, an effect that extends well beyond maternal mortality. This

shows in the New Zealand data as recently as 1945 for Māori, when their

fertility was still high and their life expectation still low, and the data had

become reasonably accurate. Before 1951, all Māori tables that can be

directly computed show male advantage (as do tables for the Marquesas
and Hawaii at that time). The data for 1945 for Māori are very
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satisfactory, and even those for 1936 are not too problematic.

Indirect

estimation techniques have implicitly assumed female advantage (thus
confounding a high proportion of published rates for Third World countries

with poor data), yet comparison of direct computation with indirect
computation sometimes shows the opposite (Vallin, 1983).8

Parsing Out Cohort Effects
The following analysis adapts the methodology used by the Ministry of
Health and Statistics New Zealand by applying cohort (or generation) life
tables constructed by Jit Cheung (for non-Māori) and the author (for
Māori) to their results. For earlier years for Māori, the survivorship data

come from model life tables (Coale-Demeny, West series).9 The cohort life-

table data were then applied to the HEs for 2005–07 (Tobias et al., 2009a).
The methodology was as follows:
(5)S(x) = (Cohort (5)L(x) * (5)Y(x)) / 5
where: (5)L(x) is the conventional cohort L(x) function
(Cohort (5)Y(x) = 1− proportion aged x to x + 5 who suffer a
disability that affects their independent daily living, and
division by 5 allows for exposure over quinquennial age durations.
Results are presented only for the age range 40–80 years, and 40–

44 to 80–84. As noted already, until age 40 years almost all members of a
cohort survive death, while beyond 80 years, there are computational
problems that demand subjective assumptions to be made. Thus, the

analysis relates to self-reports of being capable/not capable of independent

living – the middle range assessment of disability – for the cohorts
reaching 40–44 to 80–84 in the period 2005–07. The factor Y, like all

probabilities computed from period data, is an observed prevalence
independent of prior cohort effects.
The cohort results in Table 4 are powerful. First, survivorship is

shown to have a major impact on health statuses at older ages. This

confirms the results in the Ministry of Health and Statistics New Zealand
study. Secondly, by introducing true cohort survival data into the analysis,

the power of this finding is even greater. Thirdly, there are gender
differences that reflect the well-known axiom that women are more likely
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to present with sickness and disability, whereas men are more likely to die.
Thus non-Māori women have similar combined survival rates to men in

their 40s, whereas the greater risks of mortality for men show up at older
ages, and the combined survivorship rates become wider apart. For Māori,

the combined death plus disability survival patterns are similar by gender,
and absolute differences do not differ greatly by age.
Table 4: Cohort and period-based survival, (5)S(x), out of a birth cohort of 100,000,
from the combined risks of death and disability (IL*).
Age (years)
of cohort 2005–07
40
45
50
55
60
65
70
75
80
Age (years)
of cohort 2005–07
40
45
50
55
60
65
70
75
80

Māori
Cohort

Period

76086
74211
66900
56843
45354
34844
24949
16064
8103

85174
81399
76163
68400
59065
49268
38941
28303
17336

Cohort
81209
76137
69315
61119
50776
38850
27648
18852
10012

Period
85007
81695
77325
71762
63858
52761
41420
31864
22285

Non-Māori
Cohort
88406
84975
80497
74631
66243
55121
42996
32328
21008

Period
91199
88211
83994
78396
70968
60695
50608
41302
30563

Cohort
88435
84905
81048
76941
70291
58603
46614
38103
31213

Period
90199
86883
83306
79763
73827
62768
51554
43770
35486

Sources: Pool & Cheung, 2003; Tobias et al., 2009 (unpublished tables).
Notes: 1. * IL = Independent Life Expectancy, the middle level of disability in the HEs.
2. (5)S(x) = (Cohort (5)L(x) * (5)Y(x)) / 5, where (5)L(x) is the conventional cohort L(x)
function, and Cohort (5)Y(x) = 1 − proportion aged x to x + 5 who suffer a disability
that affects their independent daily living.

Finally, and most importantly, there are ethnic differences which
have major implications for policy. Māori combined survival rates are

lower than non-Māori at younger ages, but, as risks of mortality increase

disproportionately for Māori through the later middle ages, the ethnic

differences in combined survival increase. This means that the health
system must deal not just with inequities resulting from period factors, but
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it must also do this in a context governed by the greater likelihood of Māori
carrying forward cohort health risks from a younger age.
Tables 5 and 6 disaggregate these effects using cohort data only, at

two pivotal ages: the middle ages (40 years) and entry into the “oldest-ofthe-old” age group. The analysis here is focused on two ages only in order

to highlight the dynamics of 21st-century survival. The age 40 years is

used because, as noted earlier, almost all live-birth members in a cohort

will survive to that age, while 80 years is used because only a minority of
Māori (31 per cent of men, 44 per cent of women) reach this age, whereas a

majority of non-Māori do so (58 per cent men, 70 per cent women). The
tables show ethnic and gender disparities and allow us to tease out the

different effects of survival from disability affecting independent living
from survivorship from mortality.
Taking inter-ethnic differences first, this is measured by the ratio
between Māori and non-Māori rates (non-Māori = 1.00). During the early

40s differences are not very marked, although the two survival factors do

compound to produce the lowest ratio. At older ages, by contrast, a

different pattern emerges. Māori l(x) and S(x) are very low by comparison
with non-Māori, whereas Y(x) ’s are higher. This is a common phenomenon
seen in HE exercises, where disadvantaged populations often have equal or
better HEs at older ages than their advantaged comparators. But clearly,

as this New Zealand example shows, this is a function of survivorship from

mortality, leaving the hardiest survivors (in Darwinian terms) with better
health status than their peers. It must be acknowledged that there are
sampling and other statistical issues that affect these results, but the fact

that they are similar for both sexes is some indication of their relative
robustness.
Table 5: Differences in key indicators : Māori (M)/Non-Māori (NM), cohort data

l(x)M/l(x)NM
Y(x)M/Y(x)NM
S(x)M/S(x)NM

40*
0.90
0.97
0.86

Males

80*
0.35
1.16
0.39

40*
0.96
0.96
0.92

Females

80*
0.33
1.09
0.33

Source: Drawn from Table 4.
Notes: 1. * Exact age for l(x); Age group x to x + 5 for Y(x) and S(x)
2. l(x) = number in cohort still surviving at age x
3. Y(x) = 1 – proportion aged x to x + 5 who suffer a disability that affects their
independent daily living
4. S(x) = (Cohort (5)L(x) * (5)Y(x)) / 5
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Table 6: Gender differences in key indicators at two pivotal ages, by ethnicity,
male/female
40*
0.91
1.03
0.94

L(x)m/L(x)f
Y(x)m/Y(x)f
S(x)m/S(x)f

Māori

80*
0.72
1.18
0.81

Non-Māori
40*
80*
0.97
0.67
1.03
1.10
1.00
0.67

Source: Drawn from Table 4.

The effects of gender show up in the last table (Table 6) at the

same two pivotal ages. Men have lower l(x) and S(x) values at all ages, yet
their Y(x) ’s are much better. Moreover, the relative gender differential is

higher at older ages, both where men are disadvantaged l(x) and S(x), and

where they are advantaged, Y(x), by comparison with women. By the 2000s
an important gender crossover was happening in hospitalisations.
applied

This was shown in the results from another form of life table
to

all

New

Zealand

regions,

called

Hospital

Utilisation

Expectancies. These are methodologically related to HEs and are a
Sullivan-based period prevalence technique (described in Pool et al., 2009b,

Chapter 7).10 In the 2000s, female levels of hospitalisation, which over the
1980s and 1990s had been higher than male, were exceeded by male.

Conclusion
My concluding comments focus on the gaps between Māori and non-Māori,
as the gender differences are less marked than ethnic inequality.

It must be noted that Pasifika are included among non-Māori,

which undoubtedly has the effect of slightly reducing both the life

expectation and HEs of non-Māori. In all probability, what is shown for
Māori here also applies to Pasifika.
As previously mentioned, there is a vigorous debate about longevity

throughout the developed countries, with some observers arguing that

recent gains in life expectancy are mainly a function of improved survival
at younger ages, a factor that determines life-table l(x) and L(x) values at

older ages. These observers link the dynamics at old age with the

compression of mortality. Some extend this scenario to morbidity at older
ages, suggesting that the gap between serious impairment and death is

also being compressed, an effect also termed rectangularisation (Levy,
1998). This alludes to the relationship these effects have on the survival
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curve, l(x) : as noted, if perfect compression of mortality occurred, everyone
would survive to exactly the same age and die at that age.

An alternative view is that the factor increasing has been reduction

of death rates at older and older ages, a scenario often termed “extension”.

This second scenario, extension of the lifespan, carries another set of
questions of critical significance for policymakers.
There are several alternatives. First, the extension of the lifespan

by the delaying of mortality could also be accompanied by the compression
of morbidity. Under this scenario, deteriorating functional health and the

linked disability patterns are restricted to a short period before death, and

thus last for shorter and shorter periods of the lifespan. A second
alternative would mean extension is marked by durations of time spent in

poor health that last (more or less) as long as what occurs today (this is
often termed dynamic equilibrium). A third view is grimmer: that

extension of lifespan will be accompanied by even longer periods of
disability and poor functional health (extension of morbidity).
Each of these scenarios carries different fiscal implications. The

last, extension of age at death accompanied by prolonged periods of

deteriorated functional health, would be the most costly and demanding in
terms of the health and welfare systems. This must be put into perspective.
Most older people require pharmaceutical and bio-medical props which

involve some costs, but it is declining functional health that places far
heavier demands and costs on the health and welfare systems.
In health analyses and in planning services, a great emphasis is
given to counteracting period effects, particularly when attempting to
eliminate gaps in survivorship and health status, such as between Māori

and non-Māori. I concur with this and thus nothing here should be seen as

attempting to reduce the importance of these effects for service delivery
and policy.

But beyond this, my analysis has pointed to the importance of
cohort effects. We need to survive Māori through their middle ages, and
also address health status gaps at older ages. Without this dual initiative

we will not close gaps. We have largely reduced gaps at ages below 40

years. By contrast, there are major ethnic differences at late middle and
early retirement ages. The next issues for programmes of health equity are

clearly to reduce ethnic differences at ages from 40 years to 80. (I am

careful here not to go beyond 80 because the data are not robust enough).
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Now is the time for targeted programmes directed towards middle-aged
Māori, especially for Māori men. In addition, this probably applies equally
to Pasifika.
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Notes
1

In the New Zealand Census people can choose more than one ethnic
identity, and many do. Statistics New Zealand apply a “total responses”
strategy for coding and reporting ethnicity, including Asian and Māori,
Asian and Pakeha, Māori and Pasifika, and NZ European and Pasifika,
which confounds the analysis of ethnic composition.
In 2013, 62.9 per cent of all New Zealanders identified as New Zealand
European, 14.9 per cent as Māori, 11.8 per cent with an Asian ethnicity,
and 7.4 per cent with a Pasifika ethnicity, while 3.0 per cent were
categorised as in the “Other” groupings. However, the demography is very
different among those aged 65 years and over: in 2013, 87.8 per cent
identified as NZ European, 5.6 per cent Māori, 4.7 per cent Asian, and 2.4
per cent Pasifika, with the remainder Other or not reported.

2

Māori birth registration was far from satisfactory in the 1920s, improving
in the 1930s and near complete only from 1947, see Pool (1991). The
distinguished Māori anthropologist Te Rangi Hiroa (Peter Buck) had no
birth certificate, but did have a date of first school enrolment. Even for
non-Māori, among the overseas born there are many who have no birth
certificate.

3

This issue is outside the scope of this paper but, given New Zealand’s
increasing and changing patterns of ethnic diversity, it must be
mentioned in passing in the hope that other investigators pick it up. In
this regard, Statistics New Zealand have reduced some, but not all, of the
error properties due to the changing nature of cohort ethnic and
birthplace structures, by computing cohort tables for the total population.
The total population is covered in an authoritative report authored by
Dunstan, Howard, Cheung, Didham, and Boddington (2006). Among other
factors, it was able to build in estimates of war effects, an important
methodological input. Robert Didham and Jit Cheung provide a very
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comprehensive review of the results of this study in a comparative context
(Didham & Cheung, 2011).
4

The anonymous referee for this paper has made a very valid point that I
would implore readers to reflect on: “Not so much paradoxical as
statistically insignificant. The number of Māori aged 80–84 in the survey
would have been tiny and the trend would have been further accentuated
by splitting by gender. Indeed Tobias et al. (2009a) do not report on such a
fine age level and conclude that the ratios of HE to life expectation are
similar for Māori and non-Māori.”

5

The anonymous referee for this paper notes that there has been a gradual
narrowing of the differential at exactly the ages I note here. Pool et al.
(2009b) report a parallel trend in hospitalisations. We did not have
national primary care data, although we reported some regional studies,
but the hospital data suggest that Māori are “presenting” earlier (and this
is supported in those data that are available on the primary sector) and
thus lessening risks of death. There was also a significant gender shift in
hospitalisations.

6

I wish to thank Dr Martin Tobias and Steven Salzano of the Ministry of
Health for making unpublished Excel tables available to me.

7

Dame Whina Cooper was born 9 December 1895 in the Hokianga. She was
a well-respected leader who worked for many years for the rights of her
people, and particularly to improve the lot of Māori women. A
comprehensive biography of Whina Cooper’s life is available on the Te Ara
website: http://www.teara.govt.nz/en/biographies/5c32/cooper-whina.

8

This will be followed up in detail in a forthcoming book tentatively titled

9

Selected after detailed analyses fitting age distributions to different
series; see Pool, 1991, passim.

10

Number of days in hospital expected over the remaining lifespan – a
measure combining discharge and survivorship data for the entire
population in any region or nationally.

Colonisation, population and development New Zealand 1769–1900: The
seeds of Rangiatea.
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Abstract
This paper describes the mortality trends from 1948 to 2008 between Māori
and non-Māori populations. Using the cohort morbidity hypothesis, we
propose that health disparities between the populations can be partially
explained by different levels of early-life exposure to infectious diseases.
We conducted regression analysis and found strong associations between
early- and old-age mortality for cohorts. Childhood mortality, rather than
mid-life mortality, accounted for greater variance in older age. The
mortality trend of the 1948 Māori birth cohort is similar to the 1902 nonMāori birth cohort 46 years earlier. Implications are discussed.

N

ew Zealand has a uniquely documented history of mortality.

Much can be gathered from these records about the inequalities
in mortality rates and health disparities especially between the

indigenous (Māori) and non-indigenous (non-Māori) populations.1 These

two populations have had very different health histories, and older persons
of today in both groups have lived in different epidemiological

environments. Throughout the life course of both groups, there have been
clear disparities in health outcomes, whether it is differences in obesity

rates in childhood (Rush et al., 2012) or disability, cardiovascular disease

and cancer incidences in adulthood (Ministry of Health, 2011). These

differences are evidenced by the gap in life expectancy. For example, in
2008, life expectancy at birth for Māori was 74 years compared with 81

years for non-Māori (Human Mortality database). It is projected that the

proportion of Māori population aged 50 and over will increase by 7.1 per

cent compared with 3.3 per cent of the non-Māori population (Ministry of
*
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Health, 2011). Given the continued disparities in health outcomes, efforts
in understanding and improving Māori health status remain important.
Over the past few centuries, the causes of death in almost all

countries have shifted dramatically from infectious and acute diseases to

chronic conditions that are often associated with ageing. This change in

causes of mortality is referred to as the epidemiological transition, and it is

typically characterised by a reduction in childhood mortality and an

increase in life expectancy. In New Zealand, similar to other countries,
chronic conditions of older age, such as cardiovascular and respiratory
diseases, have replaced infectious diseases as the primary causes of death.

However, this transition from acute to chronic disease has not been
uniform across the Māori and non-Māori populations, and New Zealand

has had two distinct epidemiological transitions: Non-Māori experienced
the transition in the 19th century and Māori in the 20th century (Pool,

2013a). We intend to show that the difference in the timing of the
transitions can partly explain the health disparities that influence the
differences in mortality rates between the two populations.
Using Finch and Crimmins’ (2004) cohort morbidity hypothesis in

describing the linkage between early and late-life mortality, we

hypothesise that the difference in older-age mortality rates between Māori

and non-Māori is related to the historical context in which they were born.

In particular, Māori had higher infant mortality associated with infectious
diseases than did non-Māori, who had relatively lower infant mortality and

lower exposure to infectious conditions. In this paper, we intend to
demonstrate how the higher mortality and slower decline in older Māori

mortality reflects their historical past, while the current trend in nonMāori mortality reflects current trends.

Background
Life expectancy in many countries has increased over the last 250 years;
however, this increase has not been equally distributed across all
populations. For example, life expectancy of Māori has increased at a

slower rate than that for non-Māori, and the gap in life expectancy
between these two populations has widened due to the slower decline in
cardiovascular mortality rates among Māori (Ajwani, Blakely, Robson, &

Bonne, 2003). Despite improvements in accessibility to health services,

Cohort morbidity hypothesis - Health inequalities of older Māori and non- Māori

65

disparities in health status between Māori and non-Māori continue to

exist, especially among the older population, resulting in poorer health

status and higher mortality (Ministry of Health, 2011). Disparities for

indigenous populations are also well documented in other countries

including Australia, Canada and the United States (Paisano, Cobb, &
Espey, 2003; Ring & Brown, 2002).
Mortality decline among older Māori over recent decades is likely

to reflect their epidemiological history. The cohort morbidity hypothesis
has been used to explain the similarity in historical decline in cohort

mortality rates across young and old ages within a cohort before the
introduction of vaccinations and improvement in public health, sanitation

and nutrition. Specifically, the cohort morbidity hypothesis explains that

the increase in life expectancy at older ages is attributed, in part, to the
lifetime

reduction

in

chronic

exposure

to

infectious

disease

and

inflammation (Finch & Crimmins, 2004). Thus, survivors of birth cohorts

who experienced lower early-life mortality will also experience lower

mortality rates in older years (Crimmins & Finch, 2006; Kermack,
McKendrick, & McKinlay, 1934).

The origins of the hypothesis date back to as early as the 1930s
when Kermack, McKendrick and McKinlay (1934) noticed that each

successive cohort of improvement in childhood mortality in England and

Sweden was accompanied by lower adult mortality. They proposed that

both maternal health and early childhood environment were major
determinants of late-life health morbidity. Jones (1956) further developed
the hypothesis explaining that mortality curves of birth cohorts follow
similar changes at younger and older ages. Finch and Crimmins (2004)
examined historical mortality data and proposed that the reduction in

lifetime exposure to infectious conditions is partially responsible for the
increase in life expectancy at older ages over the past 250 years. In

particular, using available mortality data on birth cohorts for Sweden
(1751–1899), France (1806–1899), England (1841–1899) and Switzerland

(1871–1899), they found that mortality before age 15 years accounted for
substantial variability in old-age mortality after 70 years of age: 87 per

cent in Sweden, 94 per cent in France, and 96 per cent in England and
Switzerland (Crimmins & Finch, 2006).

Childhood exposure to an infectious environment has been strongly

associated with adverse health outcomes and mortality in later ages. In
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18th century Sweden, exposure to infection during infancy was correlated

with mortality among survivors of the cohorts at older age (Bengtsson &

Lindström, 2000). This is because exposure to early-life infection can lead

to heightened inflammatory responses that promote the process of
atherogenesis and accelerate the development of cardiovascular disease
and ageing (Finch & Crimmins, 2004). The mechanisms that link early-life

infection and late-life morbidity occur through the development of
cardiovascular and respiratory disease, cancer and diabetes. In examining

links between younger and older persons, infant mortality rates are often
used as a proxy for exposure to infection among the survivors. 2
The cohort morbidity hypothesis has been useful in explaining

morbidity and mortality rates in historical cohorts; however, due to the
long-term reduction in mortality at young ages, this hypothesis has seldom
been applied to contemporary cohorts. Although the infant mortality rate
has declined significantly in contemporary societies, including both Māori

and non-Māori populations in New Zealand, the history of Māori is one of
relatively high mortality for recent cohorts of older persons.
Finch and Crimmins (2004) proposed that inflammation during

early life has led directly to morbidity and mortality from heart disease.
This proposal has been supported by research linking inflammatory

proteins such as C-reactive protein (CRP) with the increase risk for heart

attack, stroke and cancer (Danesh, Collins, Appleby, & Peto, 1998;
Willerson & Ridker, 2004). Even in contemporary society, cardiovascular

disease is considered one of the leading causes of death in the United
States and around the world (Centers for Disease Control and Prevention,
2010; World Health Organization, 2008). Although mortality from heart

disease is decreasing, the slower decline in cardiovascular death among

Māori compared to non-Māori is a major public health concern (Ajwani et
al., 2003). For example, at age 50 and older, Māori have reported higher
incidences of health conditions and chronic diseases, including
cardiovascular disease, than their counterparts (Ministry of Health, 2011).3

Essentially, the Māori population lags far behind the non-Māori

population on all indicators of health and well-being (Ministry of Health,

2011).4 The growing disparities in health between the two populations led
to the creation of a “Positive Ageing Strategy” by the New Zealand

Government in 2001 which continued to address these health inequalities
until 2010.
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Relative socio-economic disadvantage among Māori has primarily

contributed to the disparities in mortality (CSDH, 2008; Ministry of
Health, 2011; Sporle, Pearce & Davis, 2002). In fact, it has been posited
that socio-economic determinants are more predictive of health disparities
among both Māori and non-Māori than is smoking (Blakely, Fawcett,

Hunt, & Wilson, 2006). However, even when controlling for socio-economic

factors, studies have shown that Māori still continue to have worse
physical and mental health outcomes (Blakely et al., 2006; Dulin,
Stephens, Alpass, Hall, & Stevenson, 2011).
These findings point to a need to identify additional factors as

sources of health inequalities between Māori and non-Māori. Among the

suggested additional factors are the effects of colonisation, land

confiscation and racism (Blakely et al., 2005). Dulin et al. (2011) found that
the distal effects of colonisation not only influence the socio-economic

factors but may also have a biological effect. For instance, low socioeconomic position is associated with an increase in levels of cortisol, which
could negatively affect the health of Māori population (Marmot, 2006). This

effect could be aggravated by maladaptive behaviours including smoking

and excessive drinking that can further compound poor health outcomes,
especially for older Māori adults.

A history of Māori health change
Colonisation by European settlers has had a profound effect on Māori
society. The arrival of Europeans and subsequent introduction of new
diseases during the mid-18th century contributed to the decline in the

Māori population. These diseases included measles, mumps, whooping
cough, bronchitis and tuberculosis, which affected both adults and children
and lead to severe epidemics during this period (Pool, 2013b). After the

Treaty of Waitangi was signed in 1840, there was an influx of settlers

demanding land. Consequently, through land confiscation following the
1860s wars and Crown purchase, many Māori found themselves displaced

and without access to traditional food, a situation that lead to poor diet
while living in overcrowded and unsanitary conditions which led to further
spread of diseases (Pool, 2013b).
Population recovery began in the early 1900s due to increased

immunity to diseases and spread of Māori-led health initiatives. Although
the life expectancy of Māori started to rise during the first half of the 20th
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century, Māori life expectancy still lagged behind that of the non-Māori
due to their vulnerability to severe epidemics. For instance, the Māori
death rate in the 1918 influenza pandemic was seven times greater than
the non-Māori population’s. Epidemics occurred frequently, claiming the

lives of many Māori until the 1940s (Pool, 2013c). Since then, the
epidemiological transition of the Māori accelerated with the drop in

mortality in all ages from infectious diseases, especially during early life.
Although Māori remain disadvantaged socially and economically, the shift
from rural communities to urban centres provided better access to health
facilities and improved medical technology including specific health and
social measures to reduce the incidence of tuberculosis (Pool, 2013c).

Despite these improvements, health disparities between the Māori

and non-Māori populations including low birth weight, high prevalence of
preterm birth, small size for gestational age, high stillbirth and neonatal

deaths are still observed (Barnes et al., 2013; Ministry of Health, 2012,
2013). Studies have shown that key stages of fetal and early-life
development, with critical timing and exposures, have long-term health
implications (Bengtsson & Lindström, 2000; Davis & Sandman, 2010). To

this end, this study hypothesises that the highly infectious environment
into which the current older Māori population was born and lived their
formative lives can, in part, explain the current health inequalities in
trends and levels of older Māori and non-Māori mortality.

Data Source and Analysis
New Zealand has information on death registration and census data for
both the indigenous and non-indigenous people, thus allowing comparison

of both populations. Cohort and period mortality data for Māori and nonMāori are available in the Human Mortality Database for varying years:

Māori from 1948 to 2008 and non-Māori from 1901 to 2008.5 While there
may still be some undercount of Māori death registration because the

system is somewhat newer compared with non-Māori, the current data
represent the most complete mortality data.6
We compare trends in childhood and old-age mortality among the
Māori and non-Māori populations. While childhood mortality was

examined at all ages, the age interval of 50–54 was chosen for older-age

mortality for several reasons. First, it allowed us to link older-age
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mortality to mortality among Māori cohorts born in 1948 and after. Second,
there are higher levels of under-registration and age uncertainties among

older Māori, thus limiting the analysis to those under 55 years. Third, due

to the lower life expectancy and greater health disparities among Māori

compared to non- Māori, ageing studies tend to examine older adults as 50

years and older, rather than the traditional 65 years and older (Ministry of

Health, 2011). Lastly, age 50 is the time in life when most chronic
conditions, such as cardiovascular disease, cancers and diabetes, begin to

have significant effect on morbidity and mortality (Bengtsson &
Lindström, 2000).
Because cohort data for Māori began in 1948, we were able to

examine cohort mortality in childhood for the cohorts born from 1948–1958

as well as their mortality at age 50–54 in 2008. The average cohort life
expectancy of Māori at birth for the 1948 –1958 birth cohorts was low, at

56 years compared with 71 years for non-Māori of the same birth cohort.

This estimation of life expectancy is partially projected, as the 1948–1958
birth cohorts are not 100 years old yet. In addition, the infant mortality in

the 1948–1958 birth cohorts was more than three times higher for Māori

than non-Māori. The low life expectancy and high infant mortality among

the 1948–1958 Māori birth cohorts imply that these cohorts were exposed

to high levels of infection and inflammation earlier in the life course, which
may contribute to the increasing health disparities in New Zealand.

Evidence of cohort mortality between infant and old ages
The trend and level of mortality at ages 1 and 50 of successive cohorts by

year of birth up to 1958 showed an association between infant and olderage mortality for both the Māori and non-Māori populations (Figure 1).

The levels of mortality rates vary between the two populations with Māori

having higher infant and old-age mortality rates than non-Māori. The

cohort mortality at age 50 (m 50 ) followed similar patterns to the infant

mortality rate age at 1 (m 0 ), 49 years earlier, suggesting that infant and
old-age mortality for the 1948–1958 cohort are closely associated.
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Figure 1: Mortality rates at age 1 and 50, Māori and non-Māori populations

To empirically examine the association between infant and old-age

mortality and to test the hypothesis that a highly infectious environment,
as evidenced by high infant mortality, is associated with increased risk for
mortality in later age, this study replicated Crimmins and Finch’s (2006)

study by conducting regression analysis between mortality at older age,

m 50–54 , and mortality in three stages of childhood: infancy (m 0 ), early
childhood (m 1–4 ) and later childhood (m 5-9 ). We choose these ages because

we believe the mortality rate before the age of 10 provides a good index of
exposure to inflammation.

Most of the variance over time in Māori old-age mortality is
associated with mortality rates before age 10 (R 2 = 85 per cent). This can

be compared to 71 per cent for non-Māori (Table 1). The higher explanation
of variance among Māori supports the idea that where mortality is high in

childhood, there are strong relationships between infant infections (i.e. m 0 )

and old-age mortality (i.e. m 50–54 ). The coefficients indicate that only infant
mortality is significantly related to cohort mortality at the older ages.
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Table 1. Regression of old-age mortality (m 50–5 4 ) on childhood mortality (m 0 , m 1– 4 ,
and m 5– 9 )
Models

Cohort

Total Māori (1948–1958)
Intercept
m (0-1)
m (1-4)
m (5-9)
N = 11

b

0.003
0.057
0.246
-0.079
R 2 = 0.849

Total Non-Māori (1948–1958)

b

Contemporary

SE

b

SE

SE

b

SE

0.001*
0.019*
0.106
0.622

Intercept
0.000
0.001
m (0–1)
0.092
0.037*
m (1–4)
0.666
0.423
m (5–9)
0.518
1.144
R 2 = 0.708
N = 11
Notes: 1. b is the unstandardised regression coefficient
2. R 2 is the proportion of variance explained
3. *, p < 0.05
4. Data from www.mortality.org

0.014
0.085
-0.608
1.107
R 2 = 0.13

0.001
0.290
0.660
-1.991
R 2 = 0.755

0.005*
0.11
0.751
2.095

0.001
0.089*
0.685
2.158

The cohort analysis linked childhood mortality from 1948–1958
and old-age mortality about 50 years later in order to examine the impact

of earlier life infection and inflammation on mortality change over time.
However, to compare the contemporary period relationships between
childhood and old-age mortality and examine the association between
contemporary and developmental plasticity linked to early-life infections,
the study also replicated Crimmins and Finch’s (2006) study by conducting

regression analysis between the annual childhood and old-age mortality at
the same calendar year from 1948 to 1958.
The results indicated that the proportion of variance accounted for

across periods is lower than the cohort relationships for the Māori

population. In particular, the results indicate that contemporary old-age
mortality is not predicted by childhood mortality in the same calendar year
as is the cohort old-age mortality. In fact, none of the coefficients is

significant. For the non-Māori population, the proportion of variance

explained in older-age mortality is higher for the period relationships. In

addition, the trends in childhood mortality (i.e. m 5–9 ) are negatively related

to contemporary trends in old-age mortality. Together, these differences

reinforce the importance of the impact of early infectious environment
prior to modern medicine on late-age mortality.
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To further examine the hypothesis on the strong linkage between

childhood and old-age mortality due to infectious environment, the study

investigates whether this linkage also exists between childhood (m 0 , m 1–4 ,

m 5–9 ) and early adulthood mortality (m 25–29 ). Table 2 shows the
relationship between childhood and early adulthood mortality. Since most

early adulthood mortality is caused by crime, accidents and violence, and

not by the chronic conditions of older age, the cohort mortality trends in

childhood and early adulthood are not expected to follow the same

patterns. Hence, as Crimmins and Finch (2006) hypothesised, the cohort
mortality in early adulthood should be more closely associated with the
contemporary childhood conditions.

Table 2 illustrates that the relationships between childhood and

early adulthood mortality for both the Māori and non-Māori populations

are weaker than when compared with those for old-age mortality in
Table 1. In particular, for Māori, the cohort variance explained between

childhood and early adulthood is about 59 per cent, whereas for non-Māori

the R 2 is about 47 per cent. Different patterns emerged for the
contemporary period change between childhood and early adulthood

mortality in the same calendar year. First, for both the Māori and nonMāori populations, the change is stronger in the contemporary than the
Table 2. Regression of early adulthood mortality (m 25–2 9 ) on childhood mortality
(m 0 , m 1– 4 , m 5– 9 ) for cohorts born up to 1958, and regression of
contemporary old-age mortality on childhood mortality for years up to
1958
Models

Cohort

Contemporary

Total Māori (1948–1958)
Intercept
m (0–1)
m (1–4)
m (5–9)
N = 11

b
0.000
0.006
0.025
0.586
R 2 = 0.558

Total Non-Māori (1948–1958)
b
Intercept
0.001
m (0–1)
0.000
m (1–4)
-0.368
m (5–9)
1.463
R 2 = 0.467
N = 11

SE
0.001
0.012
0.070
0.410

b
-0.002
0.020
0.160
1.693
R 2 = 0.782

SE
0.002
0.046
0.316
0.881

SE
0.000
0.020
0.228
0.617*

b
0.001
-0.058
0.491
2.089
R 2 = 0.627

SE
0.001
0.043
0.329
1.036
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cohort (R 2 = 78 per cent versus 59 per cent for Māori, and 47 per cent
versus 63 per cent for non-Māori). Second, the contemporary association

between childhood and early adulthood mortality is generally stronger,

especially for Māori, than compared with the cohort association between
childhood and old-age mortality (see contemporary R 2 in Tables 1 and 2).

Gompertz Curves for Māori and non-Māori
Figure 2 illustrates the mortality rates on semi-logarithmic plots for Māori
and non-Māori populations for the 1948 through 1958 birth cohorts. The

figure demonstrates that the mortality rates displayed a typical Gompertz
curve, indicating similar rates of mortality acceleration across the birth

cohorts. Yet, despite the similarity in shape of the curves, Figure 2a shows
differences across cohorts in morbidity and mortality rates for Māori,

reflecting the epidemiological change in mortality rates for the 1948 to

1958 birth cohorts. In contrast, for non-Māori, Figure 2b depicts smaller

cohort differences, as evidence by the overlapping of mortality curves over
the same time period. The overlaps in the slopes suggest that there is little
to no change in mortality during the time period.
Figure 2a: Māori cohort mortality
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Figure 2b: Non-Māori cohort mortality

Finally, given the differences in mortality rates between Māori and

non-Māori, we show the cohort mortality curves for an earlier non-Māori
cohort in order to compare similar levels in cohort mortality rates. Figure 3

illustrates the similarity of Māori 1948 birth cohort mortality and the nonMāori 1902 birth cohort, this similarity indicating that the Māori
population is essentially 46 years behind the non-Māori population in

mortality change.
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Figure 3: A comparison of Māori and non-Māori cohort mortality

Discussion
The disparities in health outcomes and mortality rates among older Māori
and non-Māori populations have been the subject of much discussion.

While social and economic factors, as well as health behaviours, play an

important role in influencing health outcomes, they do not account for the
variance in explaining health disparities (Blakely et al., 2006). This study
found that mortality at age 50 followed similar patterns of mortality at age

1 for both Māori and non-Māori populations, suggesting a close association

between early- and late-life mortality. However, for the non-Māori

population, the association is more related to the lack of variability in

mortality rates. This is because the non-Māori population has low infant
mortality and longer life expectancy reflecting a different epidemiological
environment.
This study also provided support that cohort effects, for the current

generations of older adults in New Zealand, could partially explain the

health disparities between the Māori and the non-Māori populations. In

particular, it found a strong association between infant and old-age

mortality. This relationship is much stronger for older-age than early-

adulthood mortality. The relationship between childhood and earlyadulthood mortality is more related to contemporary factors such as
violence and accidents than the relationship to older ages, which is more
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related to the chronic conditions of older age. This relationship is stronger
for Māori compared to the non-Māori population, suggesting the

differences in epidemiological transition and the historical effect of
colonisation.
Specifically, in all instances, Māori have higher mortality rates,

and mortality under the age of 10 years accounted for greater variance in

old-age mortality for Māori than for non-Māori (85 per cent compared with

71 per cent). All these findings suggest that survivors of childhood
mortality from exposure to infectious diseases and inflammation have a

direct linkage to late-life mortality. The differences between the two
populations suggest a difference in the level of exposure to infectious
environment reflecting differences in epidemiological environment, such

that the current mortality rate of Māori from the 1948 birth cohort is
similar to the mortality of non-Māori from the 1902 birth cohort.

These findings are consistent with the cohort morbidity hypothesis

and the literature that links early-life infection with late-life mortality in a

historical context in 18th-century Sweden (Bengtsson & Lindström, 2000).

Using the Health and Retirement Survey in the USA, Blackwell, Hayward,

and Crimmins (2001) found that, even after controlling for socio-economic
status, childhood health has long and enduring health consequences in
later life in terms of cancer, cardiovascular and respiratory disease and

arthritis. Given the strong association with early- and late-life mortality,
Costa (2000) found that the decline in infectious disease during the 20th

century accounts for up to 24 per cent of the decline in late-life morbidity

and mortality. One mechanism to explain early- and late-life mortality is

that survivors of highly infectious environments, as indicated by high
infant mortality, carry a high lifetime burden of inflammation (Crimmins
& Finch, 2006).

While on the one hand, those who have a rapid acute inflammatory
response are able to fight off childhood infection and survive infant
mortality, on the other hand, elevated levels of circulating CRP and other

inflammatory markers can promote the development of atherosclerosis and
cardiovascular disease (Finch & Crimmins, 2004). Hence, what appears to
be an adaptive response earlier in the life course can became maladaptive

in later life in an evolutionary hypothesis called antagonistic pleiotropy
(Rose, 1982). The stronger associations between early- and late-life

mortality for Māori compared with non-Māori can also be observed in the
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difference in health outcomes. For instance, compared with the older non-

Māori population, older Māori adults have higher all-cancer mortality

rates and incidences of tuberculosis, heart and respiratory diseases

(Ministry of Health, 2011). This suggests the effects of acute inflammatory

response, which speeds up the development of chronic conditions and
ageing.7
The findings of the study are consistent with other studies

indicating high levels of inflammatory markers among survivors of
contemporary societies that have widespread parasitism in infectious

environments. In particular, it has been found that the Tsimane of Bolivia
has a significant higher level of CRP at age 35 than Americans at age 55

(Gurven, Kaplan, Winking, Finch, & Crimmins, 2008). Even among the
surviving Tsimane children, 13 per cent of them have ≥ 5 mg/litre of serum

CRP, indicating higher exposure to pathogens (McDade et al., 2005). The
elevated levels of CRP among children exposed to infectious conditions are

also found in Kilimanjaro, Tanzania (Wander, Brindle, & O’Connor, 2012)
and India (Vikram, Misra, Pandey, Dwivedi, & Luthra, 2004). A

prospective study found that the elevated levels of CRP robustly predicted
future coronary heart disease and type 2-diabetes (Misra, 2004).
Despite improvements in the overall health status and accessibility

of health services for New Zealanders, disparities continue to exist between
the Māori and non-Māori populations. These differences in health status

and mortality rates are especially pronounced in the older age groups who
were exposed to different environments with varying degrees of infectious

conditions earlier in the life course. The arrival of Europeans to New

Zealand led to a major decline in the Māori population (Pool, 2013b). One

of the major reasons for the decline was the Māori population’s lack of

immunity from the diseases introduced by the European settlers (Pool,
2013a).

Current generations of older Māori adults (i.e. aged 50+) were born

during times of infectious conditions and poor maternal health and

nutritional diets. The linkages between an early infectious environment as
well as poor maternal health on health consequences have long been

established (see Barker, 1995; Bengtsson & Lindström, 2000; Mazumder,
Almond, Park, Crimmins, & Finch, 2009). Even in contemporary times,
infant mortality rate, sudden infant death syndrome and low birth weight
are higher among Māori than non-Māori (Ministry of Health, 2012, 2013).
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All these suggest that the effect of adverse environments on early life will
continue to persist throughout the life course and will further contribute to
health disparities in New Zealand.

Finch and Crimmins (2004) argue that both inflammatory infection
and nutrition are complementary in linking the cohort morbidity
hypothesis between early- and late-life mortality. This is because infection

and nutrition are intimately related since it is possible that well-fed babies

can also be vulnerable to infection triggering inflammatory response as
well as impairing nutrient absorption causing malnutrition (Barker, 1995;
Barker, in Kannisto, Christensen, & Vaupel, 1997; Barker, Gluckman,

Godfrey, Harding, Owens, & Robinson, 1993). Although both infection and
nutrition contribute to late-life mortality, Bengtsson and Lindström (2000)

found that nutrition among infants has a weaker influence on late-life
mortality than the level of infection. Despite many ongoing discussions, the

causal paths between inflammation and chronic conditions, such as
cardiovascular disease, have not been fully resolved since inflammatory

markers, such as CRP and interleukin-6, can be both causes and outcomes
to the development of chronic conditions (see Crimmins & Finch (2006) for

a more in-depth explanation on the directional problems between
inflammation and chronic diseases).
While this study found stronger linkage between early-life

infections and late-life mortality for Māori, it does not claim that this

linkage is the only mechanism to explain the health differences. Lifestyle

choices and behaviours, such as smoking, and socio-economic factors, as

well as public health policies, all contribute to the health of Māori (Blakely,
Fawcett, Hunt, & Wilson, 2006; Blakely et al., 2006; Dulin, Stephens,

Alpass, Hall, & Stevenson, 2011). Furthermore, as has already been noted,
the non-Māori population is not a homogeneous population. It is

constituted of several ethnic groups and is heavily influenced by
immigration.
Advances in medical development and improved accessibility to

health services have been vital to the decline in mortality across all

populations in New Zealand. In fact, almost all older Māori adults
currently have access to health practitioners regularly and are equally as
likely as non-Māori to have a health practitioner (Ministry of Health,

2007). With the introduction of infant immunisation and antibiotics in New

Zealand, infant mortality declined, thus reducing the lifetime exposure to
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inflammation and an increase in life expectancy for successive cohorts.
Over the past decade, improvements have been made to increase childhood

immunisation, particularly for Māori. For example, full immunisation
coverage for two-year-old Māori children increased from 69 per cent in

2005 to 78 per cent in 2010. Further progress in access of public health

services across the lifespan could close the health disparity gaps between
Māori and non-Māori in the future.

Conclusion
The differences in cohort mortality trends between Māori and non-Māori
populations suggest different rates of exposure to past infectious

conditions. New Zealand has undergone two major epidemiological
transitions in the reduction of childhood mortality and increase in life
expectancy. The non-Māori experienced this transition early in the 20th

century while Māori experienced it much later. This difference in timing of
the epidemiological transition relates to the accessibility to medical

interventions and public health services contributing to the lifetime
reduction in inflammation and consequently changes to the mortality

rates. Furthermore, the differences in the timing of the epidemiological

transition partly explain recent health disparities between the older age
groups among the indigenous and non-indigenous populations.
In addressing the current and future health of Māori, two general

approaches are needed. First, improving accessibility to health services
while being sensitive to the cultural, traditional and spiritual needs will

enhance quality of life by delaying the onset and promoting management of

chronic conditions of old age. Towards this goal, a revisit of actions on New

Zealand’s Positive Ageing Strategy (2001 to 2010) to increase the number
of quality services provided by and for Māori that are culturally

appropriate is of paramount importance. The findings of the study imply

that improved public health conditions and medical interventions,
especially for children, have immediate influence on infant mortality and

long-term benefits that may deter early onset of chronic conditions. Hence,
given the strong linkages of prenatal and early-life health with later

health, the second approach should concurrently focus on investing in
maternal health and early childhood intervention. Such investments are

crucial to help change the trajectories and health trends of the future
Māori population. In doing so, these approaches will ensure that Māori are
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able to live longer, healthier lives and to fulfil their potential to participate
in New Zealand society.

Notes
1

We note that the non-Māori population is not a closed homogeneous population
but one that has changed markedly over time and is heavily influenced by
immigration.

2

In Norway, Forsdahl (1977) found that high infant mortality is strongly
associated with arteriosclerotic deaths among the survivors 40 to 69 years
later for the 1896–1925 cohorts. Moreover, Buck and Simpson (1982) found
that infant mortality from diarrhoea and enteritis among the 1917–1921 birth
cohorts in the USA is significantly associated with respiratory cancer in men
and arteriosclerosis heart disease for both men and women in later life.

3

In 2006 the life expectancy for the Māori population at age 50 was six years
less than the non-Māori population. In particular, the mortality rate from
ischemic heart disease was almost six times higher for Māori women than nonMāori women. Furthermore, for Māori men, ischemic heart disease mortality
rate was twice as high as that for non-Māori men. Similarly, infectious disease
rates such as tuberculosis remain higher for the Māori than the non-Māori
populations across age groups and gender (Ministry of Health, 2011).

4

This includes cancer survival rates such as colorectal, breast, lung and cervical
cancer (Jeffreys et al., 2005).

5

The Human Mortality Database was created to provide detailed mortality and
population data to researchers, students, journalists, policy analysts and
others interested in the history of human longevity. The project began as an
outgrowth of earlier projects in the Department of Demography at the
University of California, Berkeley, USA, and at the Max Planck Institute for
Demographic Research in Rostock, Germany. See www.mortality.org.

6

In New Zealand, a person is classified as Māori if any one of their recorded
ethnicities is Māori (Ministry of Health, 2011).

7

While the examination of the levels of inflammatory markers for Māori and its
connection with chronic condition is beyond the scope of this study, there is
substantial evidence on the influence of inflammation on major chronic
conditions in older age. In addition to CRP, some of the inflammatory markers
include interleukin-6, tumor necrosis factor-α, and fibrinogen. Typically, the
acute inflammatory response is activated during an infection, trauma or
internal tissue injury, which triggers the complement system and increases the
uptake of low-density lipoprotein by macrophages that further accelerate
atherosclerosis (Finch & Crimmins, 2004).
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Abstract
Immigrants’ location choices can play an important role in determining
their employment outcomes. While it is generally accepted that new
immigrants may initially face disadvantages in finding a job in their host
country, a less-studied factor is the role of location choice, which includes
major existing ethnic and cultural capital (networks and resources of the
ethnic enclave) on reducing barriers to employment. In this paper, we
examine the impact of ethnic enclaves on the location choices and
employment outcomes of recent immigrants to New Zealand, a country
where immigrants comprise a significant part of the labour force. We apply
the new longitudinal individual-level Statistics New Zealand data, the
Longitudinal Immigration Survey: New Zealand (LisNZ), which allows an
in-depth analysis based on a wide range of important variables. We find
that stronger ethnic networks significantly influence the settlement
decisions of recent immigrants and assist their employment integration.
We also find that, as hypothesised, migrant networks have a greater
impact on the settlement decisions of recent migrants from non-Englishspeaking countries compared with the immigrants from English-speaking
backgrounds. Our empirical evidence strongly suggests that existing ethnic
enclaves play a significant positive role in immigrants’ employment
integration in New Zealand.

T

he location choices and employment outcomes of immigrants are

important factors that influence their post-migration integration

and economic success. An important but less studied factor that

also influences these outcomes is the strength of social networks and
resources that immigrants can access within broader ethnic diasporas.
*
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Among recent studies that have investigated this question, there is

disagreement as to whether immigrant settlement in locations that offer a
strong linguistic or ethnic concentration is beneficial or harmful to their
economic success (e.g. Bertrand, Luttmer, & Mullainathan, 2000; Chiswick

& Miller, 2002; Edin, Fredriksson, & Aslund, 2003). As immigrants

continue to comprise a significant and increasing proportion of populations
in Western countries, this question is worthy of close examination across
immigrant-receiving countries.

In this paper we examine the effect of ethnic enclaves, and the

resources they offer, on location choices and employment outcomes of new
immigrants.

The

term

ethnic

enclave

refers

to

the

geographic

concentration of population groups from a similar ethnic or cultural

background. In doing so, we examine the strength and quality of resources
for different immigrant ethnic groups in their host country across
geographic locations and time.
It is generally accepted in the migration economics literature that

new immigrants face some disadvantages in finding a job in their new
country. For example, as Chiswick (1978) has argued, in contrast to the

native-born population, immigrants can be disadvantaged as they may lack
local language skills, social networks, knowledge of customs, information

about job opportunities, and information about local employers. This effect
is supported empirically (De Jong & Madamba, 2001; Maani, 1994; Portes,
2008; Wang & Maani, 2014).

Borjas (1992) introduced the notion of ethnic capital. He theorised

in the context of immigrant economic assimilation that the skills of the

second generation (the children) of immigrants significantly depend on

parental inputs, as well as the quality (i.e. the concentration and degree of
education and economic resources) of the ethnic environment. In this
paper, we extend this definition of ethnic capital to include a broader set of

socio-economic variables based on cultural and social capital, such as social

networks, geographic concentration, shared beliefs and other resources. We
hypothesise that ethnic capital refers to the strength of ethnic networks as
well as proximity to major ethnic enclaves, and that this may help

immigrants to overcome those disadvantages, to some extent. New
migrants are likely to locate in a place with greater access to this special

resource. For example, in English-speaking countries, non-English-
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speaking immigrants may benefit from having access to ethnic capital and
face fewer barriers in finding a job than can otherwise be expected.
This broader definition of ethnic capital is a promising arena for

immigration and location choice studies. Prior empirical studies of
immigrants’

location

choices

and

employment

have

provided

few

theoretical explanations and little empirical evidence as to how ethnic

capital influences immigrants’ location choices, or how it improves
immigrants’ labour market integration. This study fills this gap in

international research by addressing two research questions: (1) How are
immigrants’ location choices influenced by the choices of other migrants in

their ethnic group? and (2) Why and how are ethnic enclaves (representing
the geographic concentration of an ethnic population and resources)
important to immigrants’ labour market integration, as measured by
employment outcome in this study?

In order to accurately capture the effect of ethnic socio-economic

networks in our modelling approach, we hypothesise that location choices
and resulting labour market performance of individuals may not be
independent of the choices of other immigrants. Our analysis followed
Goetzke’s (2008) method to construct a network variable for immigrants, in

order to capture the effects of social and economic resource networks for
immigrant groups. By doing so, we are able to construct a representation of

the individual’s network of socio-economic resources from individual-level
data, and observe the correlation of immigrants’ location choices. This

network effect is then incorporated into explaining the role of enclaves in
employment success of immigrants.
Results are shown for both location choices and employment

outcomes across immigrant groups, by language background and across
skill levels. The results provide new findings on immigrants’ location

choices and their impact on the immigrants’ employment integration in

New Zealand.

This paper is organised as follows. Section Two provides
hypotheses based on ethnic capital. In Section Three, we discuss the model
and the data set used in this study. Empirical analyses are then provided
in Section Four, followed by the conclusion, in Section Five.
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Theoretical Framework
Ethnic networks and settlement decisions
Immigrants may be dependent on their social networks in order to be

economically assimilated because they usually have less knowledge of the
host country’s labour market than do those born in the host country or

earlier immigrants. For these reasons, individuals’ labour market

performance is often not independent of other immigrants’ (independent
and identically distributed). Their labour market
reasonably correlated with others, to some extent.

performance

is

It has thus been argued that social networks are the most

profitable avenue of job search for immigrants (e.g. Frijters, Shields, &

Price, 2005). Social networks can exert a significant influence on an

individual’s labour market performance. For example, an individual’s
friends may introduce them to job opportunities, or assist them with their
job applications.
As a result, networks encourage immigrants to be concentrated

spatially. Ethnic networks (i.e. social networks based on cultural and/or

language similarities) are particularly relevant to immigrants in a host

country. According to the ethnic network hypotheses put forward by Piore
(1979) and Kobrin and Speare (1983), previous ethnic networks assist new

immigrants to adjust to the environment in the host country and to
enhance their feelings of security, solidarity and identity, since they share

the same culture, language and norms. At the initial stage of immigration,
ethnic networks play a vital role in helping immigrants to settle and to

access employment opportunities. Munshi (2003) observed that networks

reduce the costs of employment for immigrants and offer higher-paying

jobs. In addition, Munshi (2003) found that ethnic networks facilitate

settlement of new immigrants in ethnic enclaves (i.e. spatial and ethnicspecific environments) in the host country. As such, new immigrants
gradually adapt to the new environment and learn to merge with the local
community.

Primary ethnic enclaves (high level of ethnic concentration)
Ethnic networks can affect immigrants’ labour market performance
through different channels. Immigrants may find greater opportunities of

employment through geographic concentration. Firstly, ethnic enclaves,
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through their geographic concentration, create employment opportunities
for immigrants by offering requirements for employment that are more

easily met; for example, having skills in the local language, or a recognised
qualification (Reitz, 2007). In addition, immigrant-owned businesses can

be the main source of employment opportunities for employees who come
from the same ethnic group. Portes (1987) observed that even after being

located in the United States for six years, around 40 per cent of Cuban
immigrants were still working for Cuban-owned businesses, with the effect

continuing for the group and only diminishing in prevalence for the secondgeneration immigrants (Portes & Shafer, 2007).

Secondly, the immigrant product market is potentially important

for local mainstream companies. With the growth of the ethnic enclave, the

immigrant market for products and services becomes a non-negligible
market in the host country. Local businesses would also like to hire
immigrants to serve and develop the immigrant market. In this scenario,

there will be more job opportunities to be offered to immigrants from the
mainstream economy (e.g. Holzer and Ihlanfeldt (1998) provide evidence
that is consistent with this hypothesis). As native-born employees might

know little about immigrants’ culture and language, mainstream

companies may consider hiring immigrants to serve the target immigrant
market.
More recent international studies have indicated a negative effect

of ethnic concentration on immigrants’ labour market performance. The
main reason is related to the potentially negative effect on language

proficiency. For example, Chiswick and Miller (2002) and Bertrand,
Luttmer, and Mullainathan (2000) showed that linguistic concentration

negatively influenced immigrants’ labour market performance in the
United States.
Several international empirical studies have observed a negative
relationship between ethnic concentration and the propensity for
employment among immigrants (e.g. Aldrich & Waldinger, 1990; Clark &
Drinkwater, 2000, 1998). Aldrich and Waldinger (1990) noted that the

negative effect of the ethnic enclave on immigrants’ employment was due

to the effect of limiting opportunities, and the existence of too much
competition within the ethnic enclave. In this case, the growing ethnic

enclave could not generate sufficient opportunities and other socioeconomic resources for immigrants to be employed.
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However, a stream of other studies has focused on the network

effects of immigrant enclaves. As such, primary ethnic enclaves (i.e. areas

with a high level of ethnic concentration) might increase the employment
possibilities for immigrants in and out of that ethnic enclave. Therefore,
immigrants may benefit from a high level of ethnic concentration, as more
job

opportunities

could

be

generated

by

ethnic

and

geographic

concentration. For example, Edin, Fredriksson, and Aslund (2003) argued

that immigrants’ earnings were positively correlated with the size of ethnic
concentration in Sweden.

Hypothesis
Our hypothesis in this paper is that the effect of language proficiency,
years since migration, marital status and skill levels on immigrants’
employment outcomes alter once they locate in an ethnic enclave.
Below are some of the major factors that are related to the role of

ethnic concentration, location choice and employment outcomes for
immigrants.

Language proficiency: Immigrants with host country language

proficiency may be less likely to locate within an ethnic enclave than
those with less proficiency. For example, Scott, Coomes, and
Izyumov (2005) found that immigrants who were fluent in English

faced fewer difficulties in communicating and obtaining information

on local labour markets. However, immigrants without proficiency in
English may face greater barriers outside of the ethnic enclave, as

they lack basic skills (English communication) for employment in

the mainstream economy. As such, it would be less problematic for

them to live and work within the ethnic enclave. Therefore, we
hypothesise that primary ethnic enclaves should have a greater

influence in attracting new immigrants from non-English-speaking
countries, and in particular, immigrants who are less proficient in
English.

Years since migration: Immigrants with more years of experience

living in the host country are potentially less likely to locate in the

region with a large ethnic enclave, as they may be more experienced
in utilising resources (e.g. services and facilities) provided by the
local community than their counterparts. As a result, immigrants
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with longer “years since migration” (YSM) may be more confident to
locate outside of ethnic enclaves than are new immigrants.

Marital status: Primary ethnic enclaves also may provide more

opportunities for single immigrants to find their partners. Thus

unmarried immigrants may choose large ethnic enclaves for
settlement, as they may provide much greater opportunities for
marriage.

Ethnic enclaves and skill level: From an economics perspective it is

not clear whether primary ethnic enclaves more strongly attract
high-skilled or low-skilled immigrants. For example, less-skilled

immigrants may be more reliant on ethnic capital and choose a large
ethnic

enclave

to

settle

down.

Compared

with

less-skilled

immigrants, finding employment in the local mainstream economy is
usually much easier for high-skilled immigrants (i.e. university

graduates). As a result, high-skilled immigrants might be less likely

than less-skilled immigrants to choose large ethnic enclaves to
reside in.

Review of Previous New Zealand Studies
Immigrants’ location choices have not been extensively examined in the
New Zealand literature, and only a few recent studies have paid attention
to this issue. Using 1996 and 2001 Census data, Maré, Morten, and

Stillman (2007) identified local labour markets (LMAs) for every New

Zealand region. They focused on examining how characteristics of LMAs
attracted immigrants for settlement, and they adopted
concentration as the proxy for immigrants’ ethnic network.

ethnic

Holzer and Ihlanfeldt (1998) conducted an empirical study on

ethnic residential segregation in New Zealand, using data from the 1991,
1996, 2001 and 2006 Censuses. They specifically discussed recent Asian

immigrants’ location choices in New Zealand. They concluded that levels of
segregation have increased gradually for Asians, and have declined only

slightly for the Pacific population, providing evidence on generally
persistent ethnic residential sorting.
Three important questions remain:
(1) Where are the primary ethnic enclaves for immigrants in New
Zealand?
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(2) What are the socio-economic factors that pull immigrants to
locate in their primary ethnic enclaves?
(3) How do ethnic networks influence immigrants’ location choices in
New Zealand?

This study provides evidence on the above questions.

Model and Data
In order to explore the effects of ethnic networks, previous empirical
studies have adopted either ethnic concentration (e.g. Aguilera, 2009;
Borjas, 1995; Damm, 2009; Edin, Fredriksson, & Aslund, 2003; Toussaint-

Comeau, 2008;) or linguistic concentration (e.g. Bertrand, Luttmer, &

Mullainathan, 2000) as the proxy for ethnic network. Unlike these studies,

we followed the methods of Goetzke (2008) and Wang and Maani (2014) to
construct an ethnic network variable to represent the individual’s network
of economic resources in their host country.

The logit model is widely employed in testing discrete choices (e.g.

location). According to our hypothesis, we investigate how primary ethnic

enclaves attract recent immigrants to move in. We examine whether or not
new immigrants in our study choose to locate in their primary ethnic

enclave(s) in order to maximise their utility. We further examine
employment outcomes of location choices of immigrants.

In modelling location choices, new immigrants to New Zealand

choose among a set of possible regions for location (J). Each possible

destination j provides a utility level U ij for immigrant i. Individual i will

maximise their utility and choose the place where they can have the

highest utility. In addition, immigrant i’s utility is a linear form of the level
or change in the destination’s characteristics L j (e.g. the gross domestic

product (GDP) for that place), individual’s characteristics X i (e.g. education

level and English proficiency), and ethnic variables E ij (e.g. ethnic
network), and an error term, ϵ ij:
𝑈𝑈𝑖𝑖𝑖𝑖 = 𝑓𝑓(𝐿𝐿𝑗𝑗 , 𝑋𝑋𝑖𝑖 , 𝐸𝐸𝑖𝑖𝑖𝑖 )

72T

(1)

If ϵ ij ~i.i.d then the probability of individual i choosing location l is:
𝑃𝑃(𝑦𝑦𝑖𝑖 = 𝑙𝑙) =

′
𝑒𝑒𝑒𝑒𝑒𝑒(𝐿𝐿′𝑗𝑗𝜉𝜉+𝑋𝑋𝑖𝑖′ 𝜑𝜑+𝐸𝐸𝑖𝑖𝑖𝑖
𝜙𝜙+𝜖𝜖𝑖𝑖𝑖𝑖 )
𝐽𝐽
′
′
′ 𝜙𝜙+𝜖𝜖 )
∑𝑗𝑗=1 𝑒𝑒𝑒𝑒𝑒𝑒(𝐿𝐿𝑗𝑗 𝜉𝜉+𝑋𝑋𝑖𝑖 𝜑𝜑+𝐸𝐸𝑖𝑖𝑖𝑖
𝑖𝑖𝑖𝑖

(2)
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where: y i is immigrant i’s location choice
𝑍𝑍𝑖𝑖𝑖𝑖 = [𝐿𝐿𝑗𝑗 𝑋𝑋𝑖𝑖 𝐸𝐸𝑖𝑖𝑖𝑖 ], and

𝛽𝛽 = [𝛯𝛯 𝛹𝛹 𝛷𝛷]′ is the parameter vector.

The parameters are estimated by maximum likelihood. In addition, this
analysis requires estimation using 𝑁𝑁 × 𝐽𝐽 observations (where N is the
number of immigrants and 𝐽𝐽 is the number of distinct localities).

Measurement of primary ethnic enclave(s)

Primary ethnic enclaves refer to the location choices for each immigrant

group, where the concentration of population from the same ethnic
background is higher than a threshold level. We define primary ethnic
enclave(s) for an ethnic group based on the calculations of a residential
concentration quotient (RCQ).
𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖 =

𝑃𝑃𝑖𝑖𝑖𝑖 𝑃𝑃𝑖𝑖𝑖𝑖
𝑃𝑃𝑗𝑗

�

𝑃𝑃𝑚𝑚

(3)

where: j = (1, …, n) represents different localities
𝑃𝑃𝑖𝑖𝑖𝑖 is the number of immigrants from a typical immigrant group (i)

residing in location j

𝑃𝑃𝑗𝑗 refers to the total population in location j

𝑃𝑃𝑖𝑖𝑚𝑚 is the total population size of immigrants from immigrant
group i in the host country, and

𝑃𝑃𝑚𝑚 is equal to the total host country’s population size.

Therefore, when RCQ is equal to 1, ethnic concentration of immigrant
ethnic group i in a certain region j is on par with the country average,
while an RCQ larger than 1 shows a greater level of ethnic concentration

for immigrant group i in region j. In this paper, we adopt a threshold of
RCQ to identify the primary ethnic enclave for immigrants in New
Zealand.

Different studies adopt different threshold values for defining an

ethnic enclave, and a definite quantifiable criterion does not exist. For
example, in Parks’ (2004) paper, the cut-off RCQ was 5, while Zhu, Liu,

and Painter (2013) adopted a RCQ value of 1.5. In this case, a threshold of

RCQ of 1.2 is chosen. Based on the distribution of RCQ values in our data,
the threshold value of 1.2 allows us to identify at least one primary ethnic

enclave for every ethnic group in New Zealand. Table 1 reports our derived

94

Wang and Maani

RCQ measures for a selection of major immigrant groups, for all New
Zealand regions.
According to this definition, for example, the Auckland region is

identified as the primary ethnic enclave for Asian immigrants, as it is the

only locality that meets the threshold requirement. Wellington and Nelson

regions are the primary enclaves for immigrants from the United Kingdom

(UK) and Ireland. As such, it is possible for more than one primary ethnic
enclave to exist for an immigrant in their location choice.
We draw on the concept of primary ethnic enclave to dichotomise

host country regions according to RCQ, as specific localities could be

particularly meaningful to particular groups of immigrants. One such
example

is

the

significance

of

Auckland

to

Asian

communities.

Consequently, it is important to emphasise the role of location in

influencing socio-economic integration within a host nation. We found that
RCQ provides the most robust methodology by which to identify specific
localities in New Zealand.
We have used 16 distinct locations in our analysis; namely, New

Zealand’s 16 local government regions (see Table 1).1 The majority of

earlier studies (e.g. Borjas, 1986; Yuengert, 1995) have examined
immigrants’ geographical decisions in light of Metropolitan Statistical
Areas (MSA) in the USA.

We argue that New Zealand’s regions are generally organised
around a major city, and are similar in terms of size. As such, immigrants

living in one suburb of a region (e.g. Auckland) are able to access
knowledge and information, indirectly, regarding job opportunities in other
suburbs of that region, and a network is likely to develop within that area.

For example, Immigrant A, located in a western suburb, has a friend,

Immigrant B, located in the central suburb, who is in turn connected to a

third friend, Immigrant C, residing in an eastern suburb. Therefore,
Immigrant A may obtain information about job opportunities in the

eastern suburb through the network. We aim to capture the impact of an
entire network on a particular location. For example, a common scenario is

that some immigrants may live in one suburb, yet work in another suburb.

Therefore, we think in considering locations in New Zealand, the regional
perspective helps to best address location choices and employment
outcomes in this setting.
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Table 1: Residential concentration quotient (RCQ)
Country of origin
North America
UK and Ireland
Europe (excl. UK
and Ireland)
Australia
Asia
Pacific Islands
Other
North America
UK and Ireland
Europe (excl. UK
and Ireland)
Australia
Asia
Pacific Islands
Other
North America
UK and Ireland
Europe (excl. UK
and Ireland)
Australia
Asia
Pacific Islands
Other

Local government regions
3
4

1

2

5

6

1.124
0.960

1.052
1.086

0.785
0.865

0.851
1.002

0.655
0.523

0.613
0.878

0.934

1.170

0.880

0.826

0.427

0.692

1.139
0.185
0.198
0.542

0.996
2.044*
2.271*
1.727*

0.977
0.524
0.376
0.826

1.048
0.350
0.237
0.641

0.744
0.149
0.264
0.356

0.833
0.246
0.415
0.544

7
0.603
0.765

8
0.712
0.770

9
1.253*
1.208*

10
1.588*
1.195

11
1.799*
1.408*

12
1.033
0.962

0.641

0.579

1.229*

1.412*

1.366*

0.884

0.904
0.233
0.133
0.473

0.836
0.401
0.299
0.512

0.989
0.818
1.008
0.918

1.213*
0.158
0.068
0.456

1.284*
0.306
0.197
0.529

0.977
0.188
0.171
0.591

13
0.788
0.588

14
1.039
1.030

15
1.366*
0.921

16
0.469
0.492

0.674

1.036

0.893

0.572

1.137
0.121
0.105
0.353

1.048
0.733
0.291
0.627

1.211*
0.491
0.205
0.593

0.752
0.131
0.150
0.245

Notes: 1. * Higher than threshold of RCQ of 1.2, and so these regions can be treated as
primary ethnic enclaves for the specific ethnic group.
2. Raw data are taken from published 2006 New Zealand Census table: Birthplace
(Broad Geographic Areas) for the usually resident population count (2006).
3. The New Zealand regions are: (1) Northland, (2) Auckland, (3) Waikato, (4) Bay of
Plenty, (5) Gisborne, (6) Hawke’s Bay, (7) Taranaki, (8) Manawatu-Wanganui,
(9) Wellington, (10) Tasman, (11) Nelson, (12) Marlborough, (13) West Coast,
(14) Canterbury, (15) Otago, and (16) Southland.

Despite the relatively small number of 16 regions, from a statistical
point of view they provide sufficient variation for analysis – they are

significantly different according to their economic, demographic and

geographic characteristics. For example, the Auckland region has the

highest GDP of all the New Zealand regions – it accounted for around 35.3
per cent of New Zealand’s GDP in the year ended March 2013 (Statistics
New Zealand, 2013).2 In addition, the skill structure of the labour force and

the economic specialisation of regions varies significantly across the New

Zealand regions. This is a very positive feature of the data from a
statistical point of view.
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Data
This study uses data from the Longitudinal Immigrant Survey: New
Zealand (LisNZ) data to examine recent immigrants’ location choices and

their employment outcomes in New Zealand. The LisNZ project includes
three interviews (waves) with the same group of selected immigrants.3
Immigrants were sampled at the time they were granted residence. LisNZ

has been matched, at the regional level, with data from the 2006 Census
(Statistics New Zealand (2006a) for RCQ measures.

Among the positive features of the LisNZ data set are that it

includes an entire cohort of immigrants through their settlement choices

and employment outcomes, and it provides comprehensive individual-level

information on education, work experience and language proficiency.
Another advantage of this longitudinal survey is that it incorporates

information (e.g. location choices) on several occasions, thus capturing

information on the complete dynamics of settlement and employment
results.
In addition, LisNZ data can be categorised by the 16 regional

council areas. LisNZ also provides detailed information on country of
origin. As a result, it is possible to analyse specific ethnic group effects on
ethnic capital. It also allows comparison of the effects of ethnic capital
across different ethnic groups.4

New Zealand accepts immigrants of diverse backgrounds from both

English-speaking and non-English-speaking countries. The economic

performance of immigrants has a large influence on New Zealand’s

economy and development. In this study, primary ethnic enclave(s) for
immigrants are identified based on calculations of RCQ according to their

ethnicity; for example, the Auckland region is the primary ethnic enclave
for immigrants from Asia.
In the international literature, the approach to modelling location

choices is to adopt the logit model for empirical studies of the location
choices of immigrants, and this is the estimation method that was adopted

for this analysis.5 Both immigrants’ personal characteristics and a

destination’s characteristics (such as GDP and unemployment rate) are

considered in the analysis of immigrants’ location choices. The test of
alternative hypotheses based on the theory of ethnic capital can point out
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how ethnicity influences immigrants’ location choices in a major
immigrant-receiving English-speaking country.
In this study, the network model is applied to all recent male

immigrants to New Zealand in the survey who are aged between 20 and 55

years. The total sample size is 8020.6 There are 3183 observations for
immigrants from Asia, and 1809 from the UK and Ireland.7
There were several key differences in these two broad groups.

Recently approved permanent residents from the UK and Ireland were
older (average age of 38.7 years) than the Asian immigrants (34 years).The

rate of owning a dwelling in New Zealand was highest for recent
immigrants from the UK and Ireland (approximately 54 per cent). Asian

immigrants tended to have migrated more recently and therefore have a
shorter duration of New Zealand residency. The mean “years since
migration” variable for this group is around 6.3 years, compared with the

sample average of 6.7 years. Asian immigrants are more likely to have
achieved higher education. Therefore, it is reasonable that on average they
have lower labour market experience. Table 2 provides a summary of the
variable definitions utilised in this analysis.

In the following sections, we firstly examine the effect of ethnic

capital on location choices of immigrants. Then we discuss our results on
how primary ethnic enclaves increase immigrants’ access to employment.
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Table 2: Variable list and definitions
Ethnic Capital
Network effect
Human Capital
Work experience

This variable is derived according to immigrants’ ethnicity,
region of residence, and the survey year.
This is a derived variable which is equal to an individual’s
current age minus the age at graduation.

Proficiency in
English*

Binary variable = 1 if that individual is proficient in
English (self-reported initial language proficiency from first
wave of data).

High skilled*

Binary variable = 1 if the highest education degree is
bachelor’s or higher (from first wave of data).

Personal Characteristics
Years since
This variable represents the duration of residence in the
migration (YSM)
host country since immigration.
Married*

Binary variable = 1 if married.

Children*

Binary variable = 1 if has children.

Own

dwelling*

Binary variable = 1 if owns house/flat.

Regional Characteristics
GDP
Gross domestic product (measured at the regional level).
Unemployment rate

Unemployment rate (measured at the regional level).

*Note: Variables “Proficiency in English”, “High skilled”, “Married”, “Children”, and “Own
dwelling” are based on the first-wave data.

Results
Immigrant location choices
We have adopted the Panel Logit Model approach to estimate the effect of
ethnic capital, human capital and personal characteristics on immigrants’

location choices.8 This estimation process allows us to exploit the panel
features of the data.9 The results are summarised in Table 3.
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Table 3: Immigrants’ location choices with network effect
Model (1)

Average
marginal effect

Odds ratio
Ethnic Capital
Network effect

Model (2)

Odds ratio

Average
marginal effect

/

/

32.03*** (0.33)

1.3436***
(0.1759)

-5.91*** (0.37)

-0.0063***
(0.0022)

-2.77*** (0.58)

-0.3278***
(0.1322)

-1.36*** (0.2)

-0.00003***
(0.00001)

-0.19 (0.23)

-0.0078
(0.0093)

Age^

-1.16*** (0.13)

-0.00003*** (0)

-0.49*** (0.17)

Years since
migration^

-1.05*** (0.05)

-0.00003*** (0)

-0.43*** (0.06)

Married

-3.37*** (0.17)

Children

0.08 (0.25)

Own dwelling

-0.88*** (0.24)

Human Capital
Proficiency in
English
High skilled
Personal
Characteristics

Country of Origin
UK & Ireland

-4.62*** (0.26)

Asia

4.73*** (0.27)

Regional
Characteristics
Observations
Log likelihood
Wald Chi(2)
AIC

8020
-9717.32
11999.19
19462.64

-0.0001***
(0.00002)
0.000002
(0.00001)
-0.00002***
(0.00001)
-0.0002***
(0.00002)
0.0008***
(0.0002)

-1.40*** (0.21)
-0.35 (0.29)
1.29*** (0.27)
-5.50*** (0.3)
1.47*** (0.31)

-0.0207***
(0.0076)
-0.0181***
(0.0035)
-0.0589***
(0.0107)
-0.0143
(0.0113)
0.0710***
(0.0214)
-0.2339***
(0.0281)
0.0858***
(0.0273)

8020
-3038.2945
10007.36
6106.59

Notes: 1. panel logit estimations
2. standard errors in parentheses
3. * p<0.10 ** p<0.05 *** p<0.01
4. ^age-squared, years-since-migration-squared, regional characteristics, and Pacific
dummy variables have been included in the model.

Firstly, a positive effect of immigrants’ ethnic networks on their

location choices in primary ethnic enclaves is observed. This result

provides strong support for the hypothesis that recent immigrants tend to

move to a common region rather than being dispersed throughout the
country. This result is consistent with empirical evidence on location
choices relating to ethnic concentration (e.g. Kobrin & Speare, 1983; Maré,

Morten, & Stillman, 2007; Piore, 1979) that ethnic networks may
encourage immigrants to be concentrated spatially.
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Secondly, immigrants who are proficient in English have a lower

probability of locating in their primary ethnic enclave. This result supports
the hypothesis that with sufficient language proficiency, immigrants may

face fewer barriers to living outside of the ethnic enclave. This result is
also consistent with previous studies that have found that immigrants who
are fluent in English face fewer difficulties in communicating and

obtaining information about the local labour market and employment in
the mainstream economy (e.g. Scott, Coomes, & Izyumov, 2005).

Thirdly, years since migration negatively influences the primary

ethnic enclave choice by new immigrants. Therefore, with the experience of
each additional year of living in the host country, recent immigrants are

more likely to locate in other regions with lower levels of ethnic
concentration. It seems that primary ethnic enclaves assist new

immigrants to adapt to the new environment in the host country, as recent
immigrants gain sufficient knowledge and prepare to connect with the host
community. These empirical observations are consistent
Funkhouser’s (2000) conclusion on years since migration.

with

Fourthly, the coefficients of country of origin variables indicate

that immigrants from different language and cultural backgrounds differ
in their preferences regarding locations. The fixed-effects coefficients for
immigrants from the UK and Ireland are, for example, negative and

significant in all of the conventional and spatial models. This finding

suports the hypothesis that immigrants from English-speaking countries
(e.g. the UK and Ireland) are less likely to locate within a primary ethnic

enclave than are immigrants from the rest of world. At the same time,

recent immigrants from Asian countries, with greater language and

cultural distance from the host country in this case, are more likely

(compared with immigrants from the rest of world) to locate in their

primary ethnic enclave in New Zealand. Thus, empirical evidence supports
our earlier hypothesis that immigrants from non-English-speaking

countries prefer to locate in their ethnic enclave(s), as it will be less

problematic for them to live and work within the ethnic enclave. In
addition, it can lower the requirements of English proficiency for them.
Furthermore, the average marginal effect of ethnic network for recent less-

skilled immigrants is much greater than the same effect for recent highskilled immigrants.10
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Country of origin and location choices
Based on the spatial model (2) in Table 3, we examine effects for
immigrants from two major country-of-origin groups, the UK and Ireland,

and compare those same effects for Asian immigrants. These sub-sample
panel logit estimtion results are provided in Table 4.
After taking the immigrants’ cultural and language backgrounds

into consideration, we find that immigrant networks and other socio-

economic variables were more influential (stronger average marginal
effects) in settlement decisions of recent immigrants from non-English-

speaking backgrounds than those with English-speaking backgrounds.

Table 4 also shows a significant marginal effect of ethnic network for Asian

immigrants (0.038), which represents a much stronger network effect on

Asian immigrants’ location choices compared with the same effect for UK

and Irish immigrants (6.95E-07).

Table 4: Location choices of immigrants by country of origin (selected effects based
on Model (2) in Table 3)
UK and Ireland

Average
marginal
effect

Odds ratio

38.25***
(0.75)

6.95E-07***
(0)

34.83***
(0.54)

-0.26**
(0.11)
-1.66***
(0.50)

-4.66E-09***
(0)
-3.11E-08***
(0)

/

/

-0.001**
(0.004)
-2.54***
(0.42)
-3.3***
(0.65)
3183
-774.77
5127.12

Odds ratio
Ethnic Capital
Network effect
Selected Socioeconomic Variables
Years since
migration
Married
Proficiency in
English
Observations
Log likelihood
Wald Chi(2)

Asia

1809
-643
3438.84

Average marginal
effect
0.0384***(0.009)

-0.0003**
(0.0001)
-0.0043***
(0.0016)
-0.0021***
(0.0006)

Notes: 1. standard errors in parentheses
2. * p<0.10, ** p<0.05, *** p<0.01
3. All other human capital, personal and regional characteristics variables as in
Table 3 have been included in the model.
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Employment Effects
Immigrants’ employment and primary ethnic enclaves
In this section we extend the analysis to examine the effect of ethnic
network on immigrants’ employment outcomes. We utilise a similar setting

to the last section for estimating employment outcomes using binominal
logit analysis, and we include a similar set of variables. The results are
summarised in Table 5.

Firstly, the coefficient of ethnic network is significantly positive in
Table 5, indicating that ethnic networks strongly assist recent immigrants’

labour market integration in New Zealand. Education plays an essential

role in the employment of immigrants. The higher the level of education,
the more likely immigrants are to be employed. Work experience and host
country (living) experience (YSM) also have significant positive effects on

the employment of immigrants: the longer the work experience, the more
likely immigrants are to find a job. Married immigrants have a more stable

family and living environment than do unmarried immigrants, and they

are also more likely to be employed. The significant positive effect of
English proficincy on immigrants’ employment is confirmed by the
regression results.
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Table 5: Immigrant employment outcomes with network effects
Model (1)

Odds ratio
Ethnic Capital
Network effect
Human Capital
Proficiency in English
High skilled
Personal
Characteristics
Work experience^
Years since
migration^
Married
Children

/
0.58*** (0.11)
0.44*** (0.09)

0.29*** (0.01)
0.05*** (0.02)
0.66*** (0.06)
-0.54*** (0.1)

Own dwelling
Country of Origin
UK & Ireland
Asia
Observations
Log likelihood
Wald Chi(2)
AIC

0.21*** (0.1)
-0.15***
(0.11)
-1.55***
(0.11)
8020
-10651.09
965.29
21326.18

Average
marginal effect
/
0.0084***
(0.0021)
0.0046***
(0.0009)
0.0033***
(0.0003)
0.0005***
(0.0002)
0.0073***
(0.0008)
-0.0066***
(0.0013)
0.0023**
(0.001)
-0.0017
(0.0014)
-0.0260***
(0.0029)

Model (2)

Odds ratio

Average
marginal effect

1.4*** (0.16)

0.0180***
(0.0026)

0.53*** (0.1)
0.44***
(0.08)
0.28***
(0.01)
0.05***
(0.02)
0.64***
(0.06)
-0.56***
(0.1)
0.22** (0.1)
-0.022
-1.44***
(0.11)
8020
-10620.06
1103.36
21266.12

0.0085***
(0.0022)
0.0053***
(0.0010)
0.0037***
(0.0003)
0.0007***
(0.0002)
0.0081***
(0.0009)
-0.0078***
(0.0015)
0.0027***
(0.0011)
0.0053*
(0.0010)
-0.0266***
(0.0029)

Notes: 1. panel logit estimations
2. standard errors in parentheses
3. * p<0.10, ** p<0.05, *** p<0.01
4. ^work-experience-squared, years-since-migration-squared, and Pacific dummy
variables have been included in the model.

Living within or outside of primary ethnic enclave(s)
The results for immigrants living in and outside of their primary ethnic

enclaves are presented in this section. (As noted earlier, more than one
locality can meet the primary ethnic enclave threshold).

Table 6 presents results for the two sub-samples of immigrants

who live in their primary ethnic enclave. Asian immigrants are more

dependent on their ethnic network to obtain employment opportunities
than are immigrants from traditional source countries.
The results confirm that the immigrant primary ethnic enclave is

important for Asian immigrants’ labour market success in New Zealand.
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For example, the primary ethnic enclave provides a stronger ethnic
network to help immigrants from Asian countries to find a job in

comparison with the effect of ethnic network on Asian immigrants located
in other regions. The results further confirm that within the primary

ethnic enclave, Asian immigrants can better transfer their work experience
and their experience of living in the host country to find a job.
In addition, when ethnic network is controlled for, the correlation

of proficiency in English is not significant in the case of Asian immigrants
located in the primary enclave, confirming our earlier hypothesis that

immigrants from non-English-speaking countries located in the primary

enclave may not rely on proficiency in English to find a job. However, once
Asian immigrants move outside of their primary ethnic enclave, proficiency
in English plays a vital role in their employability. As a result, the primary

ethnic enclave decreases the requirement of learning the host country’s
language. In addition, it provides an environment for Asian immigrants to
more immediately utilise skills and experiences, and it generates a

stronger network to assist their employment. This result is confirmed in
Table 6.

Asian immigrants may have less knowledge about their new labour
market due to cultural and language constraints, and hence they may be

more reliant on their ethnic networks to enhance job accessibility.

Interestingly, we cannot observe the same significant positive effect of
ethnic network on the employment of UK and Irish immigrants. As the UK

and New Zealand share similar cultural, linguistic and institutional

backgrounds, one can expect that these immigrants are less dependent on
their ethnic network to receive information on job opportunities.

Consistent with our expectation, we do not observe the same

pattern for recent immigrants from the UK and Ireland as for Asian
immigrants. The effects of ethnic network for UK and Irish immigrants are
insignificant whether the immigrants are located within or outside of their

primary ethnic enclaves. As a result, we find that primary ethnic enclaves
are significantly more important for immigrants from non-English-

speaking countries than they are for immigrants from English-speaking

countries. Ethnic networks apparently provide a more greatly needed and
stronger network of socio-economic resources and opportunities for
employment for non-English-speaking immigrants.
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Table 6: Immigrants’ employment outcomes within and outside of primary ethnic
enclave(s) (based on model 2 in Table 5)
General

Odds
ratio

Average
marginal
effect

UK and Ireland

Odds
ratio

Average
marginal
effect

Asia

Odds
ratio

Average
marginal
effect

Located within primary ethnic enclave(s)

Ethnic capital

2.97***
(0.40)

0.0447***
(0.0085)

-10.69
(10.31)

-0.0130
(0.0133)

7.92***
(0.68)

0.4361***
(0.0484)

High skilled

0.49***
(0.13)

0.0067***
(0.0017)

-1.44***
(0.55)

-0.0022
(0.0016)

0.37***
(0.13)

0.0196***
(0.0070)

Work experience^

0.35***
(0.02)

0.0052***
(0.0006)

-0.13
(0.13)

-0.0002
(0.0002)

0.28***
(0.03)

0.0153***
(0.0016)

Years since
migration^

0.17***
(0.03)

0.0025***
(0.0005)

0.10
(0.09)

0.0001
(0.0001)

0.41***
(0.06)

0.0228***
(0.0035)

Proficiency in
English

0.31**
(0.13)

0.0052***
(0.0024)

/

/

-0.01
(0.15)

-0.0006
(0.0082)

Observations

3867

3867

313

313

1899

1899

Log likelihood

-4925.35

-4925.35

-317.04

-317.04

-2829.88

-2829.88

Wald Chi(2)

646.85

646.85

36.51

36.51

356.18

356.18

Network effect

Selected socioeconomic
variables

Located outside primary ethnic enclave(s)

Ethnic capital

1.26***
(0.18)

0.0141***
(0.0026)

-0.06
(0.38)

-0.0003
(0.0023)

2.06***
(0.27)

0.0973***
(0.0171)

High skilled

0.42***
(0.11)

0.0044***
(0.0011)

0.10
(0.18)

0.0006
(0.0011)

0.71***
(0.16)

0.0336***
(0.0082)

Work experience

0.21***
(0.02)

0.0023***
(0.0003)

0.08***
(0.04)

0.0005**
(0.0002)

0.17***
(0.03)

0.0078***
(0.0016)

Years since
migration

-0.02
(0.02)

-0.0002
(0.0003)

0.03
(0.04)

0.0002
(0.0002)

0.11**
(0.05)

0.0050**
(0.0022)

Proficiency in
English

0.92***
(0.20)

0.0161***
(0.0053)

/

/

0.77***
(0.21)

0.0474***
(0.0175)

Observations

4153

153

1496

1496

1284

1284

Log likelihood

-5626.53

-5626.53

-2462.75

-2462.75

-1550.9

-1550.9

Wald Chi(2)

515.22

515.22

196.04

196.04

190.38

190.38

Network effect

Selected socioeconomic
variables

Notes: 1. panel logit estimations
2. * p<0.10, ** p<0.05, *** p<0.01
3. ^work-experience-squared, years-since-migration-squared, and Pacific dummy
variables have been controlled.
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Conclusion
In this paper, we focus on the importance of networks and resources that
are provided by the ethnic enclave(s) for recent immigrants’ location
choices and employment outcomes in the host country. Since immigrants’

location choices correlate to their job opportunities and expected income
levels, their settlement choices have a potentially significant impact on

their economic assimilation process through employment outcomes. We
show results on both location choices and employment outcomes across
immigrant groups by country of origin for New Zealand.
The empirical evidence, based on panel logit modelling and

individual-level longitudinal data, confirms that ethnic networks play a

vital role in immigrants’ location choices and their employment outcomes.
In addition, the results highlight that through location choices, immigrants

enhance their employment opportunities in achieving greater economic
opportunities and in transitioning to integration in New Zealand. We find
strong evidence that ethnic networks influence immigrants’ location
choices to concentrate geographically in the host country.
In addition, our analysis shows that cultural and language distance

from the host country are key factors for recent immigrants’ location

decisions. For example, in our analysis of immigrants from the UK and

Ireland, who share a similar cultural background to the host country

population, the ethnic network effect to locate in a primary ethnic enclave
is weak. In contrast, recent immigrants from Asian countries are more
likely to locate in their primary ethnic enclave, supporting the hypothesis

of stronger returns to spatial networks when cultural and language

distance are greater. Our results also verify that for this group of
immigrnats, living in their primary ethnic enclave leads to significantly

enhanced employment outcomes, whereas for immigrants from the UK and
Ireland the employment gain is not present.
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Notes
1

New Zealand regions are: Northland, Auckland, Waikato, Bay of Plenty,
Gisborne, Hawke's Bay, Taranaki, Manawatu-Wanganui, Wellington, West
Coast, Canterbury, Otago, Southland, Tasman, Nelson, and Marlborough.

2

Furthermore, different regions specialise in different industries. According
to Statistics New Zealand (2006b), Auckland focuses on manufacturing,
wholesale trade, transport, storage and communication services, while
Waikato specialises in agriculture, mining, energy and water supply,
education, health and community services.

3

The first wave (Wave 1) interviews are conducted six months after new
immigrants settle in New Zealand. The second wave (Wave 2) is conducted
12 months after the Wave 1 survey. The last survey (Wave 3) is conducted
in the 36th month after the immigrants have settled in New Zealand. The
survey sample was selected from migrants aged 16 years and over who
were approved for permanent residence in New Zealand from 1 November
2004 to 31 October 2005.

4

According to the 2006 New Zealand Census (Statistics New Zealand,
2006a), New Zealand has in recent years received more immigrants from
Asian countries than before. In our analyses we consider the major ethnic
groups from the UK and Ireland, and Asia.

5

We adopt the Panel Logit Model in order to take advantages of the panel
data.

6

We have dropped some observations due to missing data issues.

7

In this study, we have focused on the location choices and employment
outcomes of Asian, and UK and Irish immigrants as two major language
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groups. As such, we have provided additional results based on sub-samples
for these two immigrant groups. However, our analyses include all major
immigrant ethnic groups, including controls for the Pacific Island
immigrant groups in all of our models.
8

Regional characteristics (GDP and unemployment rate) also have been
controlled for. We adopt the random-effects setting. The variation across
immigrants is treated as random, and the unobserved effect is also
assumed to be uncorrelated with the explanatory variables.

9

Our selection of estimation method was based on a full consideration of
alternative estimation methods. For example, the fixed-effects method
commonly used in panel data settings is not suitable in this case, since
beside the effects of ethnic capital it is important to control for the impact
of other human capital variables on immigrants’ location choices and
employment outcomes. In this setting, to avoid endogeneity, the measures
of English proficiency, high skills, children, marriage and assets (e.g. own
a property) are based on the initial wave interviews, and as such they are
time invariant, making fixed-effects estimation inappropriate.

10

Our approach for defining ethnic enclaves is based on ethnicity and
location choices. Additional methods for identifying general networks
directly may include membership of the same sports club, community,
education institution, church or internet community (e.g. LinkedIn).

Appendix A: Descriptive statistics of male immigrants, ages 20–55, by country of
origin, LisNZ (Waves1–3)
Age in years (mean)
Employed (count)
Live in ethnic enclave(s) (count)
Number of observations

ForeignBorn
35.9
7180
3870
8020

Source: Statistics New Zealand LisNZ data.

Asian
34
2710
1900
3183

UK &
Ireland
38.7
1685
315
1809
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Korean Migration: “The first reason for coming to
New Zealand is adventure.”
MARGARET KITCHEN

*

Abstract
This article foregrounds the hopes, desires and aspirations involved in
migratory processes. While the Korean parents in this study stated that
their children’s education remained their official reason for migration to
New Zealand, the stories about New Zealand offering an array of possible
life choices were more significant in their migration decisions. The parents’
voices were clear that they wanted alternative and more adventurous life
pathways for themselves and their children than were available in South
Korea. They also reported that they were strongly motivated by favourable
environmental factors.

T

he international literature on Korean migration gives precedence to
the desire for education for children (Jeon, 2010; Kim & Greene,
2003; Song, 2010). A degree from an English-speaking country

enables desirable employment and economic security in South Korea. This

singularity of purpose is traceable to the historic association of social
mobility with education. Other education-related factors prompting longer-

term migration include the competitive education climate and the

gatekeeping role of English entrance and workplace tests in South Korean
schools and workplaces (Piller & Cho, 2013).
Another key factor in the decision to migrate is the role of

environmental values, particularly the perceived access to cleaner and lesscrowded living conditions, as highlighted in Kim and Yoon’s (2003) study of

Korean migration to New Zealand. This is also mentioned in Te Ara – The
Encyclopaedia of New Zealand: “Many [Koreans] sought a quieter lifestyle,

and welcomed New Zealand’s open spaces” (Story: Koreans, Immigration).

Likewise, Collins and Pak (2008) highlighted the role of environmental
Senior Lecturer in the School of Curriculum and Pedagogy, Faculty of Education, the
University of Auckland. Email: m.kitchen@auckland.ac.nz.
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factors in language students’ decision-making, while also acknowledging
that there are multiple influences.
Such findings suggest that migration purposes are changing, or

that Koreans migrating to New Zealand are motivated differently. Benson
and O’Reilly contend that lifestyle or amenity-seeking migration is an

emergent and important field, noting that “Lifestyle migration is … a

growing, disparate phenomenon, with important but little understood
implications for both societies and individuals” (2009, p. 608). Data from
their ethnographic study suggest that migrants seek “open space”. This
refers to a broad perception of space – i.e. a “favourable” environment as

one participant said – but primarily spaces where more choices are
imaginable.
This paper explores the migration experiences of a group of Korean

permanent residents whose children attended a large urban Auckland

secondary school. The migrants reported that they sought a space where

they could “lead their own lives”. They desired more choice in education
and careers for their children. At the point of migration the parents
imagined their children finding their own path outside the narrow range of

work that is traditionally valued in Korea. For them, it was a desire for
“adventure”. One informant noted that although unacknowledged publicly,
“mid-life crises” propelled adult migration, yet education remained the
main stated official reason as it was palatable to relatives left behind.

Korean Migration to New Zealand
The total number of permanent Korean residents in New Zealand is

relatively small; however, as a proportion of the population, New Zealand
has the largest expatriate Korean community in the world (Park, 2010).

Moreover, within the burgeoning of populations of Asian origin in New
Zealand over the last two decades (“one of the most dramatic transitions in

ethnic composition that Aotearoa New Zealand has ever experienced”
(Friesen, 2008, p. 2)), the growth was faster among people from South

Korea than any other Asia-born residents in the 1990s (Ho & Bedford,
2008; Lidgard & Yoon, 1998). There was a decline in the number of people
who identified as Korean in the last inter-censal period, decreasing from
30,792 in 2006, to 30,171 at the 2013 Census (Statistics New Zealand,
2014). Roughly two-thirds of those who identified as Korean reside in
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Auckland, many in the northern suburbs, with significant but smaller
groups in south-east Auckland and west Auckland.
It is clear that return migration, or on-migration to countries such

as Australia, is a significant phenomenon among Korean New Zealanders,
even if it cannot be precisely quantified (Friesen, 2012). Despite this, the

overall evidence is that the majority of Asian permanent residence
migrants to New Zealand are staying in the country, at least in the

medium term. Friesen concludes that “[t]here is a significant group of

stayers who have usually been overlooked in research in favour of those

who have moved” (Friesen, 2012, p. 16). It is the stayers who are the focus
of the study reported here.
The trope of “astronaut migrants” (migrants from Asian countries

who spend long periods working in their country of origin, leaving their
spouses and children in New Zealand) is not prevalent amongst Korean
families with permanent residence (Bedford, Ho, & Lidgard, 2000; Lidgard

& Yoon, 1998). It is popularised by political electioneering rhetoric, but
evidence for its widespread existence among families from other Asian
countries is sketchy.
Most of the Korean participants in this study stated that they had

migrated with their families. In the retelling of their migration stories,
they recalled hearing that in New Zealand, as families, they could find
their own voices, and could make their own choices.

Hoped-for migration stories: Lifestyle change
Stories fuel migration because they offer imaginary cities where ideals can
contradict or subvert current stressful realities (Manguel, 2007). Collins

(2006), in his study of young Korean migrants to New Zealand, likened
these imaginaries to a series of tropes that are not dissimilar to marketing

material. Such stories are embedded with possibilities, providing a vantage
point to rethink experience. One hoped-for story that was repeatedly

mentioned by participants in this study, and that had been noted in

Korean migration literature two decades ago (Abelmann, 1997), is the

dignity of work in New Zealand and the freedom this gives. Mrs Kang, a
participant in Abelmann’s (1997) study, encouraged her son’s emigration to

New Zealand because “she ha[d] heard that in New Zealand the
discrepancies between the rewards and prestige for white- and blue-collar

workers are not as large as they are in South Korea” (p. 413). Stories of
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flatter employment structures inspired hopes of a better life regardless of
school and university achievement. Ironically, New Zealand’s income
inequalities have escalated over the last two decades (Easton, 2013).

Korean migration that is driven by dreams and desires of a more
fulfilling way of life may not be frequently discussed in the literature;

however, relocating to find a better way of life is a recognised (albeit underresearched) phenomenon (Benson & O’Reilly, 2009). Benson and O’Reilly
(2009) conceptualise this form of migration as a “search” rather than an

“act”. They contend that lifestyle migration has grown as a result of
particular historical and material conditions, particularly globalisation,

increased mobility, flexibility, increased relative wealth, and increased

opportunities for reflexivity. The Longitudinal Immigration Survey: New
Zealand (LisNZ) study reported that, in general, the chief motivation for
choosing New Zealand was the “relaxed pace of life or lifestyle” and the

second was “climate or the clean green environment” (Department of

Labour, 2009). Benson and O’Reilly (2009) contend that future research
needs to focus on post-arrival needs such as the interactions between the
migrants and hosts, a contention with implications for this study. For

migrants, the embodiment of dreams in a host country requires links not
only to the past, to the home culture, but also links to the mainstream host

society to access the stories of salient, motivating others (Bauman, 2001).
Imagining possible trajectories is reliant on social connectivity.
Host societies typically offer limited hospitality to migrants. In
New Zealand, Gendall, Spoonley, and Trlin (2007) found little take-up

among the general population for the development of settlement strategies

to support migrants. Internationally, too, disconnect has long been the
reality. Abelmann’s (2009) long-term study of Korean American students
at the University of Illinois at Urbana-Champaign suggests that

segregation rather than integration characterises first- and secondgeneration migrant life.

The Study
Background to the study
My involvement in a Ministry of Education initiative to introduce Korean

language to selected Auckland schools in the 1990s resulted in ongoing
networking with some members of Auckland’s Korean migrant community.
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The stories told within the informal English classes for Korean migrants

that I was running alerted me to the value of formalising my networking
with the school the English class members’ children attended. This was the

commencement of an ethnographic and participatory doctoral study in
2009.
Yeoh, Graham, and Boyle (2002) assert that ethnographic work has

established the salience of the family as the context in which people make

plans, yet fields of study such as demography have tended to be “preoccupied with the ‘two extremes’ of individual and nation in accounting for
demographic behaviour. This leaves a substantial gap in between” (p. 2).

Participants
This study involved 13 participants, all of whom were permanent residents
of New Zealand. Most of the participants were members of a Korean parent

group who attended regular parent-school information-sharing evenings,

and most were living with their spouses (there were only two exceptions).

Focus groups were held with the 13 Korean parents, whose children all
attended the same school.
A Korean ancillary staff member responsible for international

students and parent liaison helped with the research organisation. One of
the parents asserted that the parents who came to these school meetings,

and therefore the research participants, were only those who had concerns

about their children. Those whose children were successful (and who, it is

assumed, were therefore following more traditionally Korean career
pathways) had no need to attend the information-sharing evenings. In
order to be fully immersed in the study, and to create more speaking
opportunities, I also invited some of the parents in my English class to
participate. For this second group I used purposive criteria to invite those

participants who knew me and each other well and who could
communicate their thoughts in English. Five English class parents
volunteered to participate, mostly as they sought opportunities to interact
in English.

Altogether, there were nine females and four males, all aged

between 35 and 55 years. The length of time they had lived in New

Zealand varied, from one to 10 years. Pseudonyms have been used
throughout.
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Interviews and ethnographic talk
The school group had two very long focus group interviews in Korean, and
email exchanges in English following data-confirmation checks. I also took

field notes at the regular Korean parent-school group meetings and I

talked to the participants informally on these occasions. The English class

group had two focus group interviews in English, and countless informal
conversations. My habit was to keep a journal and write up these informal

talks as soon as I could. Later in the process I used these informal
opportunities to test out my emerging hypotheses in anonymised scenarios.
I chose focus groups for the Korean participants because I thought

this would be a comfortable way for the participants to express, or not

express, their opinions as they shared similar backgrounds. I considered
that bringing the parents together to reflect on their experiences might be

useful in their making sense of their experiences in New Zealand,
particularly in relation to their children’s trajectories at school.
In the Korean language interviews the parents ran their own focus

groups. The parents talked in turn, introducing themselves at first, and
then, as familiarity grew, gradually crafting a collective thread. This was
exemplified by individual stories that were told with detail and emotional
force in order to garner empathy and respect. Each speaker would respond

to what had previously been said, before adding their own story. In this
way, the participants directed their own interviews, and consequently, the

coding. The big themes gained momentum illustrated by these small
stories. Their stories tapped into issues that group members found familiar

and important: barriers to participation, participation in education, and
participation in society.

The talk was audiotaped for the translator. There is not space in

this article to address issues of the use of translators except to comment
that I followed Goldstein’s (1995) advice in viewing the translator as a

provider of sociocultural and sociolinguistic background knowledge which

can strengthen analysis. The translator accepted my invitation to comment

on the focus group interviews. I returned to the participants both Korean
and English versions of their oral texts for confirmation checks and further
comment. While not within the scope of this article, it is important to note

that language is a significant barrier to research with people who are not
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like the researcher in various ways and presents unique threats to validity
(Esposito, 2001).
I used the same questions for the English focus group interviews

although these were personalised discussions because the group was small
and I knew them well. In these interviews I managed the discussion, and it

veered in various directions depending on responses. English was a
constricting factor and consequently, while they gave illustrative examples,
their stories were shorter with less detail.

Finding a Voice
This paper reflects on a subset of the data that was collected, namely the

responses to the question “What you were thinking about when you
decided to leave Korea and put your children in school in New Zealand?”
I was well into the project when I was somewhat surprised by a

comment from one informant. She contended that migrants left Korea due
to mid-life crises, and that the stories of leaving for educational reasons

were provided for convenience, as older family members found such
reasons palatable. The informant, who had a degree from one of Seoul’s top

universities, said she had wanted the chance to emerge from the shadows
of being known only in terms of her children; she wanted her own identity.

She explained that if I were to visit the Korean locale where she had been
living with her family, I would need to inquire after “Min’s mother” as her
friends would not know her by her own name. In saying this, she mirrored
the sentiments of some of the women in Park and Abelmann’s (2004) study

who were unhappy with the constraints of having to derive satisfaction by

zealously securing their children’s educational success, employment and
marriage opportunities. However, in the informant’s case, her desires

coincided with those of her husband, who sought relief from relentless

hours of work. Reflecting on this informant’s voice motivated a reexamination of the data, and further conversations with other research

participants. They all agreed that education was not the primary reason
for migration. While they did not use the phrase “mid-life crisis”, they

reported that they wanted more family time, and they imagined a more
satisfying lifestyle than in their home country.

As mentioned in the previous section, the translated data from the
school group was characterised by collective stories. Although the parents’
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own migration imaginaries were often conflated with those they held for
their children (who were the core of the larger study), the story fragments

were there and the connecting threads clear. The collective, hoped-for story
centred on New Zealand as a society where everyone could find their own

voice free from societal strictures. Education and employment were
dominant themes.

A collective migration story illustrated by detailed small stories
The first focus group told a collective story of desiring an environment
where both parents and children could make their own non-traditional

choices. As the talk progressed, generalised comments were increasingly
replaced by detailed anecdotes.
Kevin began the story by saying that, when he returned to Korea

after being stationed overseas, he was restless. He said that he “did a lot of
thinking. People in Korea started talking … [saying that] New Zealand

was a beautiful country. … I came here because the environment was
favourable for me.”
The next speaker, Andrew, endorsed Kevin’s comments, and then

introduced the topic of work equality, asking for confirmation from the
group that his perceptions matched reality:
I have a similar reason [for coming here] as the person who talked before
me. … I’ve always wanted my children to be able to choose what they want
to do. … People here don’t think there is a world of difference between
them [jobs] whereas in Korea people do, right?

Andrew wanted a less prescribed and more uncertain, exciting and
adventurous future for his children. He created a scenario of negative talk
circulating in Korea; for example, “If you don’t do well academically, people
talk in a bad way, like, ‘Would you be able to earn enough to eat? What are

you going to do? Work in a factory?’ ” He wanted his children to exercise
choice:
I came here because I found a hope here. … I think that they [children]
themselves should think about their living as they grow up. They should
lead their own lives. I think like that and I have led them towards that
way. So they have always thought for themselves, rather than parents
pushing them to do things.
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Gloria agreed that everyone should have the opportunity to find

their own voice, to be able to choose: “I like here because the education
system … eventually leads them to examine themselves, although it seems

a bit loose for now.” She saw the risks inherent in loosening control over

her children’s educational experiences, while voicing a non-traditional
notion that parents should not worry about education.
Simon positioned himself alongside Gloria: “Children can do what

they want to do very well if parents are not too obsessed with their
education.”

As the talk continued, generalised comments were replaced by
detailed anecdotes. Amy described an incident that caused her to finally
pack up and leave Korea.
We could hear noise from [our neighbours’] apartment when we opened the
windows. One day, the daughter of the neighbour in front practised singing
a song in a major key. On another day, she sang a song in a minor key. So I
asked her mum whether she wanted her daughter to study singing
(translator’s note – meaning at university level). I said that I heard her
singing. Then she told me that she got a music teacher when her daughter
sat a singing test in music (translator’s note – the music test was in
school).

Amy sought freedom from the constraints exemplified by her
neighbour. She rejected what she perceived as prescriptive tutoring, even

when the tests were low stake. Her anecdote added to the collective story
that was one of hope that their children could find their own life pathway.
The parents had aspirations for themselves, too. Rosa’s story gives
a more in-depth account of her search for an adventurous life.

Rosa: The first reason, adventure
Rosa was the only participant to initially cite adventure as her reason for
migrating, relegating education to third place. She commented: “The first

reason for coming to New Zealand, adventure; second reason for husband

to get away from drinking culture; third, education.” In New Zealand, Rosa

and her husband did indeed seek adventure, purchasing a small lifestyle

block on the urban fringe and consequently learning completely new skills

of land management, animal husbandry and horticulture. While Rosa

continued her work as a teacher of Japanese, although in a different afterschool, informal, self-employed context, her husband retrained completely.

In Korea he had worked in the automobile spare parts industry, and for a
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time he set up in business in New Zealand in a related field as a panel

beater. However, he later retrained full time over three years in natural

therapies such as acupuncture and homeopathy.

Rosa and her husband authored new identities in New Zealand, as
lifestyle farmer and practitioner of alternative medicine. Rosa’s identity

was no longer encapsulated within her children’s success at school,
although her interactions were still largely within the Asian community.

Later, at the end of the study, once her children were approaching
university, she and her husband travelled in South-East Asia searching for

a possible location for their next adventure. They found Myanmar, where
opportunity (commercial opportunities with a burgeoning automobile

industry) and imagined need (alternative healing therapies and church
volunteering to meet needs) coincided. After eight years in New Zealand,

Rosa and her husband sold their lifestyle block and bought an inner-city
apartment for their children. Rosa said that it was now time to give back to
society, and in Myanmar both she and her husband planned to work in the
voluntary sector while her husband would support them financially by also

working in the growing automobile industry. Rosa would perhaps teach

Korean or Japanese or English language. Rosa and her husband were not
planning on returning to Korea. They illustrate Vasil and Yoon’s (1996)

contention that “Those who migrate permanently often tend to be among
the more adventurous, those who are prepared to adapt and change”
(p. 48).

Rosa was living out her hoped-for dreams in some ways, but what

bothered her at the time of data collection was that her teenage son and
his friends were not seeking adventure and were not motivated. The
teenagers she knew were aimless. When she questioned her son about his

dreams she reported: “Didn’t have adventure. Didn’t have hope.” In the
following conversation with Clara and the interviewer (MK), Rosa recalled
her conversation with her son in more detail.
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Rosa:

I a- I ask my son

MK:

… Yeah …

Rosa:

“Do you have dream?”

MK:

… Yeah …

Rosa:
[repeating son’s words]

… “No, I don’t know: which is good” is “I don’t
know” …
No- no plan no dream

Clara

No plan no dream?

MK

Ah okay so how could…

Rosa

Comfortable but satisfied

MK

… Comfortable

Rosa

Satisfied but they didn’t have hope

In Rosa’s reconstructed conversation her son’s responses are
repeatedly negative (e.g. “No, I don’t know”). In reporting his failure to
develop plans, and to dream, she equated his lack of adventure with a lack

of direction. She painted him as “comfortable” and “satisfied” but being
without hope.
Other parents echoed Rosa’s concern. Andrew, for example,

lamented his children’s passive participation in school: “They participate in
school passively although there are a lot of opportunities to jump in.”

Rosa had ideas about what would help her son, and his friends, but
felt she didn’t have the English skills to approach the school. She wanted

salient others (“inviting famous people and respect peoples” or “elder

students”) to inspire her son and his friends at school with visions of what
they might do, who they might become:
Sometimes inviting famous people and respect peoples. And open speech to
all the people. This school has a short story so didn’t have appreciated
people so other invited respect people come and give talk about their
future. … Yes, inspire. And so at that time they have lots of questions to
the elder students. It’s good meeting I think.

Rosa

imagined

the

principal

and

senior

teachers

encouraging talks to students about taking on challenging futures.

giving

And then I hope to the principal. … I hope they got lots of promotion or
adventure. So that elder teacher and principal say lots of things about
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future and hope and adventure. And then they got a good chance.
Promotion. Adventure. Have to do this speaking.

She was worried that her son and his friends were unable to
construct goals for themselves, because they had no inkling of their ideal
future self (Dörnyei & Ushioda, 2009). Without their parents’ dreams at
the point of migration, they were stuck in their actual selves, their

complacent everyday New Zealand lives. Rosa complained that this
included knowledge of the safety net of the welfare culture: “In this

culture, lots of welfare.” Without goals they didn’t dream, she claimed.

Rosa felt that the young friends lived day to day, and were going nowhere.

So Rosa took her own steps: getting inspiration from the film The Bucket

List which was popular at the time, she drew up her vision of her future
self and encouraged her son and his friends to do the same. A year later

she reported her son was developing his own vision of who he might
become, and this enabled her and her husband to formulate new plans.
The Korean migrants in this study had migrated with their

families and arrived with dreams of a transformed life with participation

in, and connections to, the host society. Rosa and her husband orchestrated
their own adventures. Vulnerable teenagers, and others on the margins, do

not have the same resources with which to visualise future contexts.

Interaction that occurs in shared institutions such as schools could provide
the potential for a “creative multiculturalism” (Spoonley & Bedford, 2012,

p. 248). However, Sinnema and Robinson (2012) in their investigation of
school goals set by experienced school principals found that goals relevant

to cultural and diversity issues were the ones least likely to be set. Beyond
the school gates, the studies are equally depressing. In a survey of the

wider society, Gendall, Spoonley, and Trlin (2007) found scant support for
the development of settlement strategies geared to the post-arrival needs
of immigrants. Spoonley and Bedford (2012) note that “compared with

Australia and Canada, New Zealand has spent little on post-arrival

support” (p. 248). Consequently, one thing New Zealanders of Asian origin
“tend to feel especially unhappy about in New Zealand is that they find it

extremely difficult to create a large enough circle of friends with whom
they can enjoy life” (Vasil & Yoon, 1996, p. 44).
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Implications and Conclusion
Prior to migration, the participants in this study sought a better way of life
than they had in Korea, supporting Kim and Yoon’s (2003) thesis of

lifestyle migration. They listened to stories and imagined a country whose
ideals contradicted their existing stressful realities, particularly in

education and employment. They sought spaces where they could find their

own voices. While Rosa’s case illustrates that it was possible to realise
these imaginings, she was forced to draw on her own resources in the

absence of welcoming and supporting structures from the host society. Her
case illustrates Benson and O’Reilly’s (2009) contention that future

research needs to focus on post-arrival requirements, such as the
interactions between the migrants and hosts.

Rosa’s sphere of friendship and work was still largely Korean,
confirming Vasil and Yoon’s (1996) earlier findings about the difficulty of

developing friendships in the wider community. The broader group of
parents reported that their children participated only passively at school,

both primary and secondary, struggling to find their own voices. This

particularly worried the parents, who had dreamed of an array of
opportunities for their children.
The trope of astronaut migration does not fit the experiences of the

participants in this study. Contrary to other findings where children
relocate for study or work and parents return to their country of birth,

Rosa’s children were staying in New Zealand attending university while
she and her husband were relocating to Myanmar for reasons of a

continuing search for adventure. Thus Rosa’s story sits comfortably
alongside Benson and O’Reilly’s (2009) notion of migration as search.

Migration is not a one-off event which ends in settlement; instead, it is an

ongoing process that may be re-evaluated and reconsidered several times
over the life course (Ryan & Sales, 2013). In Rosa’s case, her search lens

focal point shifted with age, allowing her to imagine a new adventure
through offering her resources to what she saw as a needy community.
Ethnographic research of this kind illuminates the particular, not

the general. Individuals’ narratives are always exceptional and provide
insight into realities that theoretical approaches may miss. Individual

reasons for migration escape the strictures of theoretical boundaries. There
may be as many reasons for migration as there are individuals who do it.
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Further research is perhaps required into the motivations of a broader

range of Korea-born parents. As one of the participants pointed out, those
who came to the school meetings, and participated in this research,
perhaps represented the group of parents whose children were struggling.
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Cook Islander’s Transnational Responses to Health
Service Access
EVELYN MARSTERS *

Abstract
This paper argues that a syndemic approach to TB and type 2 diabetes
research provides a way to explore the range of harmful social and
biological forces acting upon the Cook Islands population in both the Cook
Islands and New Zealand. The research underpinning this paper
investigated the role of transnationalism within the interaction of
structural, political and biological threats that produce vulnerable
environments where TB and type 2 diabetes cluster. In order to gain an
understanding of the range of threats, and movement of Cook Islanders
around the Cook Islands and to New Zealand, in-depth interviews were
conducted across a range of locations over the course of two years. This
paper focuses on one case study from the research, and reveals that
transnationalism is one of the key contributing factors to disrupted health
service access.

T

his paper focuses on the health of Cook Islanders and their
engagement within a Cook Islands and New Zealand transnational
social

field.

According

to

Levitt

and

Schiller

(2004),

the

transnational social field provides an analytical lens to research on the
lives of migrants who are “often embedded in multi-layered, multi-sited

transnational social fields, encompassing those who move and those who
stay behind” (p. 1003).
For Cook Islanders, the establishment of the transnational social

field began with pre-colonial voyaging by Cook Islanders, and since this

time, the sagas of colonisation, annexation and, more recently, Free
Association have integrated the lives of Cook Islanders with New Zealand.1
The Cook Islands and New Zealand share a currency, citizenship and
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many adopted state systems, and the relationships that have emerged
between New Zealand and Cook Islands are visible in both countries.

Although the national borders between the two countries remain
significant,

Cook Islanders have become increasingly proactive in

leveraging their connections with New Zealand, whether for employment,
family reconnection, sojourning or, as in the case of this paper, for health.
Free Association between the Cook Islands and New Zealand plays

a role in not only the population mobility of Cook Islanders, but also their

access to social welfare and other benefits while in New Zealand. In this

way, Cook Islanders provide a unique opportunity to explore transnational

responses to health services. This paper emerges from a completed PhD
research project and argues that one of the most important ways that we
can respond to the health needs of Cook Islanders is to rethink and
reformulate health policies so that they are “no longer automatically

equated with the boundaries of a single nation state” (Levitt & Schiller,
2004, p. 1002).
Tuberculosis (TB) and diabetes mellitus, commonly referred to as

type 2 diabetes (henceforth “diabetes”), are viewed within this paper as

synergistically and mutually reinforcing health and social problems. I
argue that the application of a syndemic framework, which explores the

multiple reinforcing conditions that interact and result in the burden of
disease, provides an alternative conceptualisation of health and disease
experiences (Singer & Clair, 2003). The research was conceived in a

transnational context, acknowledging the “spatially and socially complex”

lives of Cook Islanders, who are “mobile and multiply situated” (Marcus,
1995, p. 320). Furthermore, the intertwining biological, social and cultural

processes of Cook Islanders are positioned as both physical and social

bodies with “on the ground” and “in the body” realities (Singer, Herring,
Littleton & Rock, 2011).

The TB and Diabetes Syndemic
The growing diabetes epidemic is aggravating the risk and accelerating the

rate of TB globally (Restrepo et al., 2007; Wang et al., 2009). With
increasing numbers of people with diabetes globally, more people are
vulnerable to TB (Perez, Brown, & Restrepo, 2006). The association

between these diseases is complex, and there is a growing body of
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literature dedicated to unpacking the numerous mechanisms at play.
Littleton and Park (2009) provide a useful summary of the physiological
and epidemiological interactions between TB and diabetes. Drawing

predominantly from the research of Stevenson et al. (2007) into the TB and

diabetes syndemic in India, Littleton and Park (2009) list the underlying
physiological mechanisms of the association between TB and diabetes:

•
•

•

•

TB possibly contributes to diabetes through chronic
inflammatory effects predisposing people to diabetes
diabetes facilitates reactivation of TB infection due to
multiple effects on the immune system response including
impairment of macrophage and neutrophil functions and
reduction of the Th1 cytokine response
mutual underlying causation (e.g. disorders of Vitamin D
metabolism are linked to both TB and diabetes) and
contributing factors (e.g. exposure to smoke), and
treatment complications between the two conditions
resulting in a longer period of infectivity and more difficult
glucose control (e.g. renal insufficiency, drug effects).
Syndemic frameworks prioritise the biological, socio-political and

economic mechanisms that interact and exacerbate the disproportionate

impact of diseases such as TB and diabetes. Among the Cook Islands

population in New Zealand, the disproportionate prevalence of these

diseases is strongly associated with the health-demoting conditions of
poverty. In both a global context and the local context of New Zealand,

evidence exists for both TB and diabetes being correlated with
impoverished living conditions (Farmer, 2000; Kwan & Ernst, 2011; Rock,

2003). In New Zealand, Scragg, Baker, Metcalf, and Dryson (1991) found
the prevalence of diabetes to be higher among those on lower incomes and
there are many Pacific people in this category. Simmons (1996) argued
that the situation of Māori and Pacific peoples with diabetes was of grave

concern, given that these populations experience an earlier age of
diagnosis, poor glucose control, and end-stage renal failure and blindness.

Diabetes is now recognised predominantly as a disease of the poor, with
more than 80 per cent of all deaths related to diabetes (including types 1

and 2) occurring in low- and middle-income countries (World Health
Organization, 2012b).
Diabetes is a significant population health problem for Cook

Islanders. In a recent country profile undertaken by the World Health
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Organization (2011), the leading causes of morbidity and mortality in the

Cook Islands are non-communicable diseases (NCDs). The report refers to
an earlier piece of research carried out in 2001 that measured diabetes
prevalence as 11 per cent in adult males and 3.8 per cent for adult females.

The estimated prevalence of diabetes in 2008 in the total Cook Islands

population was 59.7 per cent for males and 67.9 per cent for females
(World Health Organization, 2011). This is one of the highest in the Pacific
region.

Cook Islanders in New Zealand, like other Pacific peoples,

experience a disproportionate burden of diabetes and renal failure.
Between 2011 and 2012, 1574 Cook Islanders were hospitalised in New

Zealand because of diabetes (New Zealand Ministry of Health, 2012).

During the same period, 1069 Cook Islanders were discharged from a New
Zealand hospital after receiving treatment
complications due to dialysis treatment.

for

renal

failure

or

The growing prevalence of diabetes in Pacific populations is of

considerable concern, and is now widely acknowledged as an emerging risk

factor for TB (Viney, O’Connor, & Wiegandt, 2011). The Cook Islands’

share of the global TB epidemic is small; however, revealed within the
relatively small case numbers is a pattern where more cases are recorded
in New Zealand among Cook Islanders than in the Cook Islands. Cook
Islanders in New Zealand represent a disproportionate number of the total

cases of TB. For example, between 2000 and 2009 there were 26 cases of
Cook Islanders in New Zealand with TB (Institute of Environmental

Science and Research, 2012), and there were eight cases in the Cook

Islands between 2000 and 2007 (World Health Organization Regional
Office for the Western Pacific, 2009). Despite these relatively small, yet

arguably important, incidences of TB for the Cook Islands population,
research emphasises the emerging challenges to lowering TB prevalence as

high levels of migration, ageing, tobacco use, diabetes and infectious

patients not seeking care (Littleton & Park, 2009; Viney, O’Connor, &
Wiegandt, 2011; World Health Organization, 2012a).
The TB and diabetes syndemic is a significant threat for the

Cook Islands population, given the scale of the diabetes epidemic in both
countries and the expected high levels of latent TB in the older cohorts
of the population (Futter-Puati, 2010). Currently in the Western Pacific,

it has been estimated that 42 per cent of all TB cases may be
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attributable to diabetes (Viney, O’Connor, & Wiegandt, 2011). Aside from

the recent research being undertaken in the Pacific, evidence of the TB
and diabetes association has been gathered through studies in the USA
and Mexico (Restrepo et al., 2007), India (Stevenson et al., 2007), and
Indonesia (Alsijahbana et al., 2006).

Research in a Transnational Context
Cook Islanders weave in and out of different health-promoting or
demoting environments and come into contact with disparate health
services across multiple countries. For this reason, it is important to

clarify how access to health care differs for Cook Islanders between the

Cook Islands and New Zealand. Eligibility for health services rests on the
residency status of the patient in both countries. Under the Citizen Act of

1977, Cook Islanders are eligible for publicly funded health and disability

services in New Zealand, so when a Cook Islander arrives in New Zealand

for the first time they can access health services. However, if they are

only temporarily in New Zealand, they may not meet the requirements
for primary health organisation enrolment. Furthermore, if a New

Zealand- resident Cook Islander were to find themselves in the Cook

Islands during a moment of mobility, a government-paid referral option
back to New Zealand is not available to them – the cost of transport to

New Zealand is borne by their family. This reveals that real barriers

exist to Cook Islanders in terms of accessing health services in both
nations..
The framing of health accessibility in terms of residency status also

raises questions about citizenship and which state is responsible for the
health of the Cook Islands population. Traditionally, we conceptualise the

country of residence as responding to the health needs of its citizens, but
how do we deal with this issue in a transnational setting with a highly

mobile population? Questions such as these are relevant not only for the
Cook Islands population but other highly mobile groups who transcend
national boundaries in the Pacific region, and further afield. As Spoonley,

Bedford, and Macpherson (2003) have argued:

The creation of new transnational linkages and social/cultural
spaces has diminished the significance of borders, and altered
the shape of those (national) identities that are contained

132

Marsters

within boundaries, along with the regulatory frameworks and
narratives that underpin such constructions (p. 41).

Methodology
Between June 2010 and October 2012, I undertook interviews and
observed Cook Islanders and practitioners in hospitals and clinics.

Research was carried out in the suburbs of Glen Innes, Otara and
Avondale in Auckland, and Cannons Creek in Porirua, New Zealand, and
in Rarotonga and Aitutaki in the Cook Islands.

The main purpose of the research was to include the perspectives of
people with recent experiences of either TB or diabetes, or both. Therefore,
participants with experiences that had occurred after 2000 were selected,
so the research could dovetail with previous historical TB research

conducted in the Cook Islands (Futter-Puati, 2010). It should be noted that
when discussing diabetes with a participant, historical TB would come into
the discussion, and was therefore included in this study. The diabetes
history of participants with TB was also explored.

Nineteen participants with disease experiences were interviewed,

and of these, 11 were revisited for further interviews. The majority of
participants were over the age of 40, as this is because diabetes usually

occurs later in life. In addition, the research included a range of other key
informants.2
The in-depth interviews of participants focused on their route

through health services, and the obstacles they encountered along the way.
By tracing the journey of health service access from initial contact with

general doctors or public health nurses, to diagnostic laboratories,
radiologists, specialists, isolated hospital stays, dialysis units and out-

patient services, I was able to build an understanding of the barriers

working against the effective and timely diagnosis and treatment of both

TB and diabetes. In addition, attention was given to observing and
interviewing health practitioners in these places to further understand the
experiences of the participants.
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A Syndemic Example
Transnational health service access behaviours featured strongly among
the participants, and the current existing health relationships between the
two countries have undoubtedly shaped the health service landscape

navigated by Cook Islanders. It is important to note, that whilst travel
may not be a preferred option for people, it is the only option if the services

cannot be provided in their place of residence. At times, travel for health
services may be individual; however, among the participants of this

research, it is not only the person seeking health services who moves, but
often their partners and families as well. For others, travel for health

services is a preferred option because expectations of services have been
raised from previous engagements with the health services, confidentiality

is important, or family members to assist with recovery reside in other

places. In this way, the long history of Cook Islanders within the New
Zealand

health

system

has

altered

health-related

decisions

and

experiences. What is distinctive in the Cook Islands case is that this occurs
across national boundaries, and the fabric that weaves together all the
functions of a health system stretches across a vast geographical space.

Similar relationships also exist for people from the Freely Associated state
of Niue, where medical practitioners, health promotional activities,
medical equipment, diagnostic facilities, people and whole families also
transcend island and nation boundaries.
Uncovering

the

interplay

between

TB,

diabetes

and

transnationalism was possible with the use of a syndemic framework

developed especially for the particularities of the Cook Islands population.

There were a range of findings relating to the interacting forces impacting
on the experiences of both TB and diabetes for this group.

Case Study
This paper provides a case study that expands our understanding of how
health research can be framed to illustrate the synergistic influences on
Cook Islanders’ health. It also demonstrates that although TB case

numbers are low in the Cook Islands population, the threat of latent TB

and diabetes alongside socio-economic and cultural factors signifies that
even small numbers of cases are important. The story illustrates how the

complex and overlapping socio-political environment of the transnational
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social field can impact upon health. It becomes clear that factors such as
poverty, overcrowding, limited health care access and transnational
behaviours exert influence over space and time.

The case study is presented in the format of a short story about
Rangi and his family. It begins with one Cook Islander (Rangi) whose TB
and diabetes interacted with issues of overcrowding, transnationalism and

treatment complications to increase the overall burden of TB transmission
for the wider extended family. The risk of TB surrounded this family from

many directions. In this example, harmful social and biological connections
are positioned across the Cook Islands transnational social field as
negatively contributing disease experiences affect multiple generations in
more than one household.
Rangi’s story
In 2004 Rangi’s mother moved from Rarotonga for stroke
rehabilitation, accompanied by her husband. The longevity of the
treatment meant that this move to Auckland was of a long-term
nature. In 2005, during her rehabilitation treatment, Rangi’s mother
experienced renal failure as a result of her diabetes. Her treatment
for a stroke was now occurring alongside her need for renal dialysis.
In December 2006, she was admitted into hospital because of chronic
coughing. A chest X-ray revealed that she had pulmonary TB.
Tragically she died very shortly after admission, on Christmas Eve.
Before her death, Rangi’s mother had been living in a two-bedroom
statehouse with five other adults and seven children. When the
public health nurse (PHN) arrived to perform the contact tracing,
she discovered that they were preparing to take the body back to
Rarotonga for burial. Contact tracing was performed with everyone
except Rangi’s father, as he was leaving for Rarotonga before the
Mantoux test could be read. This concerned the nurse because he
appeared to have some symptoms of TB. The overcrowding and the
physical appearance of Rangi’s father raised concerns about active
TB transmission within the family and the possible risk of
transmission to other family members living in Rarotonga.
Rangi and his father, brother and niece accompanied the body back
to Rarotonga shortly after the PHN’s initial visit. This meant that
the nurse was unable to begin treatment for Rangi’s father.
However, those in the household needing treatment for latent and
active TB quickly received it. Three adults received treatment for
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latent TB and the youngest grandchild received Directly Observed
Therapy (DOTS) for active TB.
The funeral was held in Rarotonga, and Rangi and his brother and
niece travelled back to Auckland. Rangi’s father stayed on in
Rarotonga for a year. During this time, another baby was born into
the overcrowded household, and all the treatments for TB were
completed.
Eventually, Rangi’s brother, sister-in-law, niece and nephews
travelled to Rarotonga in 2007 to accompany Rangi’s father back to
Auckland. When Rangi’s father arrived back in NZ he was tested for
TB. He had active TB and had actively transmitted TB to three of
the grandchildren in the household. Two of the grandchildren had
latent TB and one had active TB. Rangi’s father was admitted to
Auckland Hospital for treatment.
The Chief Medical Officer of the Auckland District Health Board
wrote to the Cook Islands Ministry of Health urging contract tracing
to be carried out with the family in Rarotonga. While Rangi’s father
was in hospital, the public health nurse arranged for the two
families to be housed separately to relieve the overcrowding.
Rangi’s father died in 2009. Once again, Rangi and his brother
accompanied the body back to Rarotonga.
Historical and contemporary exposure to TB interacted with

diabetes, population mobility, household overcrowding and poverty to
produce an experience of TB that lasted five years. Health access was
initially sought by Rangi’s mother and instigated further mobility from

extended family, which in this case, also led to household overcrowding.

Culture, transnationalism and health can be seen to interact, as movement
for burial complicated the TB diagnosis and also led to the TB statuses of
some of the family members changing. This case study also signals that
some families fall through the gaps of multiple health systems.

There are limitations in both health systems with regard to
following up on the movements and health of Cook Islanders. For example,

Rangi’s father could have had a chest X-ray to test for TB. Whilst not

normal protocol, this is a procedure that could have been read on the same
day, thus accelerating his treatment for TB, and reducing subsequent case

numbers of TB. Second, correspondence between the Auckland District
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Health Board and the Cook Islands Ministry of Health did not lead to
contact tracing being conducted in Rarotonga.

Key Research Findings
In the case of Cook Islands population health, both bounded and fluid
responses to health service access exist. Transnationalism introduces new

sets of health service access behaviours and comparative expectations of

health services. The case study above demonstrates how the event of
diagnosis was used to explore the ways in which Cook Islanders with TB

and diabetes engage with health professionals and transnational health
systems.

Across the interviews, treatment complications of both TB and

diabetes began with a consciously delayed diagnosis. Conveyed within the

transcripts was a preference for self-diagnosis because of a fear of
belittlement (as a form of self-stigmatisation) or avoiding diagnosis

because prior health service experiences have changed their health service

expectations (e.g. a preference to be seen by a “proper” foreign doctor).
These sentiments are a result of Cook Islanders being able to make

personal comparisons about health service access across the transnational

social field. In this way, the transnational social field has altered health
expectations for Cook Islanders. In addition, the fragility and vulnerability
of some Cook Islanders who delay diagnosis (both in the Cook Islands and

New Zealand) was found to negatively contribute to resultant associated
health conditions. Delay in diagnosis presents real risks of increased and

rapid onset of associated health conditions in regards to diabetes and

higher transmission rates of TB (Hill & Calder, 2000). The barriers to
delays in diagnosis included economic, social and political obstacles. To

diminish these barriers for Cook Islanders, health policies and research

needs to extend beyond the nation state and increasingly recognise the

needs of a highly mobile population. While relationships between New
Zealand and the Cook Islands, and indeed development organisations in

the area of health, do exist, the reality for Cook Islanders is that they have
to navigate place-specific and nationally designed health systems in
multiple countries.
The relationship between transnationalism, health and housing

were key syndemic interactions in the study. For Cook Islanders, their
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experiences of crowded living conditions may be sporadic or constant
depending upon the travel and accommodation needs of individuals and

extended families. The mobility of the Cook Islander population may lead
to pressures upon housing and increase the health effects associated with

overcrowding. The connection between TB and household crowding is the

most-cited socio-environmental and biological interaction (Baker et al.,

2000; Dunsford et al., 2011; Milne & Kearns, 1999; Prior, 1989; Singer et

al., 2006; Tukuitonga & Finau, 1997), and is one of the key socio-economic

problems that increases a variety of different disease susceptibilities

(Singer, 1994). Families with lower median incomes and people living in
crowded conditions are more likely to house TB cases (Wanyeki et al.,

2006). These households experience the effects of higher levels of disease

dissemination (Cheer, Kearns, & Murphy, 2002; Crump, Murdoch, &
Baker 2001; Milne & Kearns, 1999).

Within the interviews, many of the participants expressed

strategies related to renting houses in New Zealand on limited wages or
social service benefits with remaining funds available competing with
other living costs. Directly interacting with TB and diabetes in these

scenarios was the strategy of overcrowding a house with multiple families,

not purchasing heating, and relying on cheap, calorie-dense and less-

healthy food. This finding aligns with the earlier research of Cheer,
Kearns, and Murphy (2002) who, through their interviews with Samoan

and Cook Islands families in Otara, South Auckland, were able to

substantiate that in New Zealand “healthy behaviours are ‘discounted’ in

the expenditures of low-income households within the changing structural

context of decision-making generated by recent housing and other social
policies” (p. 497). In this way, while a link between housing and diabetes is
unsubstantiated, the discounting of health decisions did appear as barrier

to effective diabetes treatment. Ensuring adequate housing and adequate
nutrition for Cook Islanders in both countries presents a possible
opportunity to disrupt the TB and diabetes syndemic.

Conclusion
This paper speaks to the fragility and vulnerability of Cook Islanders with

experiences of TB and diabetes. In particular, the transnational livelihoods
of Cook Islanders have been positioned as a demonstrable and
complicating factor in the treatment of these diseases. By paying close
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attention to the interaction of harmful physiological and social conditions,

it is clear that significant obstacles exist to delivering health to
transnational populations. In order to diminish health-demoting barriers

for Cook Islanders, health policies and research needs to extend beyond the

nation state and increasingly recognise the diverse needs of a highly
mobile population.
The investigation of more than one disease allows research to look

beyond conventional disease categorisation and physiological causality

towards the socio-political and economic forces contributing to and
exacerbating their interaction. The application of a syndemic framework in
the New Zealand and Cook Islands context makes an important
contribution to the discussion surrounding re-conceptualisation of health

research. Conducting research within an interactive and synergistic
framework of health subsequently makes a call for increasing collaboration

across the New Zealand and Cook Islands health sectors. This includes

health policy, quantitative- and qualitative-focused health research,

epidemiology,

and

medical

practitioners

and

international

health

organisations working together to find the connections between diseases
and harmful social conditions for particular populations.

Notes
1

Free Association represents an alternative to independence that allows
Cook Islanders to govern their own islands and have full responsibility
for external affairs. It also allows Cook Islanders to retain New Zealand
citizenship, use New Zealand currency, and to call upon the New
Zealand Government to assist in defence and foreign affairs matters
(New Zealand Government, 1999).

2

Other key informants included public health nurses (5), doctors (3), a
pharmacist, lab technicians (6), a Pacific development specialist,
government policy employees for the Cook Islands Government (3), a
community representative for the Pukapuka Association in New
Zealand, and a social welfare officer in Porirua.
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Appreciation – Dr Andrew Trlin

ANDREW BUTCHER
PRESIDENT, PANZ *

L

ate last year one of New Zealand’s preeminent scholars of

migration, Dr. Andrew Trlin, died after a brief illness. Dr. Trlin –
Andy, to those who knew him well – was one of the scholars who put

Massey University at the forefront of academic inquiry into the processes
of migrant incorporation. He founded and led Massey University’s New

Settlers Research Programme from 1996 to 2007. It was in that context

that I worked closely with him researching discrimination against
migrants and refugees in New Zealand.

Andrew served as President of the Population Association of New
Zealand (PANZ) in the early 2000s and as a council member from 1980 to

1982 and again from 1991 to 2005; a substantial and significant

contribution, in both time and effort. He was only one of seven life
members of PANZ and regrettably (to him, as to us) he could not attend
the 40th anniversary celebrations of PANZ in 2014 due to ill health.

During his career and continuing beyond his retirement in 2004,
Andrew was as much a public intellectual and advocate as he was a

scholar. He served on the ministerial committee for the report Drawing on

the Evidence: Social Science Research and Government Policy (2006) and

was a panel member of the Human Rights Review Tribunal for the

Ministry of Justice. Andrew worked closely with different ethnic groups,
championing their rights to be heard, understood and respected. He was
very sensitive to subtle forms of discrimination and took every opportunity
to speak out against it.

His interventions made a difference to

Andrew Butcher is Director of Research at the Asia New Zealand Foundation. Email:
abutcher@asianz.org.nz.
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immigration policy, as well as to the well-being of migrants in New
Zealand.
Andrew’s scholarly contribution has been notable in at least two

ways. First was his pioneering work on the migration and settlement of
Yugoslavs, especially the Dalmatians (Trlin, 1980). He was revising this

work at the time of his death. His research on Yugoslav migration was not
just intended for an academic audience; he was deeply committed to

providing a voice for his fellow countrymen and women – a community that
had experienced considerable discrimination in New Zealand until the
1950s.
Second was his prodigious effort to document the literature on

immigration and settlement in New Zealand. Since the mid-1970s he

published several significant major bibliographies and digests of research
on migration, many with Professor Paul Spoonley. These digests have
proved to be an invaluable resource for academics and policymakers alike.

Andrew was a prolific author, often in collaboration with his
students and his colleagues. In his scholarship, as much as his advocacy,
he played a major and formative role in critical research into migration
and migrants’ experiences in New Zealand.

In my final correspondence with Andrew, he signed off “my friend”
and it is his friendship as much as his scholarship that we will miss.
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O

n 20 January 2015, Graeme Hugo, University Professorial Fellow
and Professor of Geography at the University of Adelaide, died,
shortly after being diagnosed with cancer. Professor Hugo was in
full stride when his life was prematurely terminated by lymphoma. He was
a prodigious writer (more than 500 peer-reviewed publications), presenter
at conferences and meetings (more than 1000 presentations), and
supervisor of postgraduate students (110 completed Master’s and PhD
supervisions, with 19 PhD students and two Master’s students under
supervision at the time of his death). In addition, his CV lists more than
120 reports for government agencies in Australia, international agencies
and overseas governments.1
In July 2014, Graeme was presented with the Institute of
Australian Geographers’ (IAG) Australia-International Medal “in
recognition of his outstanding contribution, as an Australian geographer,
to the advancement of geography world-wide”. Two years earlier he had
been awarded the civil honour of Officer in the General Division of the
Order of Australia (AO) in recognition of his “distinguished service to
population research, particularly the study of international migration,
population geography and mobility, and through leadership roles with
national and international organisations”. In a 2009 survey of members of
the International Union for the Scientific Study of Population (IUSSP), he
was voted by his peers as the 34th-ranked demographer of all time for the
quality of his work.
Graeme was a remarkable population geographer and
demographer whose research and persuasive arguments about social
policy, especially with reference to population issues, had an impact well
beyond the shores of Australia. He was frequently travelling to countries
Richard Bedford is Emeritus Professor at the University of Waikato, and Professor of
Migration Studies, Auckland University of Technology. Email: rdb@waikato.ac.nz.
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in Asia, North America and Europe, as well as near-neighbours in the
Pacific, to carry out research and to provide advice and support for
policymakers and agencies addressing population issues. His contributions
to public policy debates in New Zealand, as well as to the development of
population geography and demography in this country, were considerable
and it is fitting that the New Zealand Population Review acknowledges
some of his achievements with a short obituary.
Graeme John Hugo was born in Adelaide on 5 December 1946 and
was the first in his family ever to attend university. In 1964 he enrolled in
a double major in geography and history at the University of Adelaide
where he trained, simultaneously, as a teacher at the Adelaide Teachers’
College while completing his BA (Hons). Graeme did his MA degree in
geography at the Flinders University of South Australia on internal
migration in Australia, setting the scene for an enduring interest in
population flows within and between countries. His PhD thesis in
demography, at the Australian National University (1973–1975), was on
circular migration in Indonesia and it was this research that established
his reputation as a significant scholar in the field of migration studies. He
quickly became one of Australia’s most prominent population geographers
and, from the mid-1980s, was a regular adviser to Australia’s immigration
authorities and member of numerous committees and task forces set up by
state and federal agencies to address population-related issues.
The influence of his research findings and advice on government
policy at local, regional and national levels was considerable; Graeme was
an academic who took every opportunity to ensure that his research
contributed to debates and actions that had positive impacts on people’s
lives. His ability to examine complex interrelationships between
population movement on the one hand, and socio-economic and
environmental changes linked with “development” on the other, without
resorting to discipline-specific jargon, was greatly appreciated by
researchers, policymakers and members of the wider public.
From the late 1990s, Graeme’s advice was also sought by New
Zealand immigration officials on topics relating to population dynamics in
the Asia-Pacific region, and he was a consultant for the Longitudinal
Immigration Survey: New Zealand (LisNZ). He was a regular visitor to
New Zealand, participating in conferences and meetings nationwide, and
contributing to FRST and Marsden-funded research programmes
addressing migration and settlement issues in New Zealand. He provided
considerable support, both with ideas as well as with data, to programmes
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led by Ian Pool, Elsie Ho, Jacques Poot, Paul Spoonley and myself between
2001 and 2014.
Those of us who had the privilege of working with Graeme will
always remember a generous man who did not say “no” to any request for
assistance or advice. The legacy of his extensive contributions to academic,
policy and community debates about contemporary social and economic
development issues will live on in his numerous published papers and
reports as well as in the work of his daughter, Justine, a migration policy
specialist who is currently involved in resettlement of refugees and asylum
seekers in Australia. His legacy will also live on in the teaching and
research that is being done by several generations of graduates from
Flinders University, where Graeme taught from 1972 to 1990 (except for
his three years as a doctoral student at ANU) and from the University of
Adelaide where Graeme was Professor of Geography from 1990 until he
died.

Note
1

A list of Graeme Hugo’s publications, reports and conference papers can
be obtained on request from the author.
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