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Abstract

The differential migration behaviour of the baby boom generation is commonly explained
by reference to cohort size effects. This paper focuses on inter-cohort differences in the
intensity and pattern of internal migration in Australia, while paying particular attention to
the Australian baby boomer generation as it has moved through the life-course. A series of
generalised linear models are fitted to migration transition for age-period-cohort spaces to
disentangle the effects of age, period and birth cohort on migration. The results
demonstrate that the relative contribution of age to change in migration intensity is largest
in relative terms, followed by cohort, while the effects of period were much more subtle. In
comparison to earlier work on cohort effects in the United States that showed a negative
effect of large cohort size on migration, cohort effects on migration are not restricted to the
baby boom but show a continuous upwards trend across cohorts. We find that this
divergence from the US-based evidence regarding cohort effects is largely due to the
different timing and magnitude of the Australian baby boom compared to the US. The baby
boom in Australia was delayed and much smaller in terms of absolute and relative cohort
size than in the US. Results highlight the importance of factors other than cohort size, such
as differences in attitudes to mobility and housing market dynamics, in shaping migration
behaviour of the Australian baby boomers.
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Age, Period and Cohort Effects on Migration of the
Baby Boomers in Australia

Nikola Sander and Martin Bell

1. Introduction

The oldest members of the baby boomer generation will soon reach retirement age.
The unprecedented rise in people withdrawing from the labour force will not only have
striking fiscal implications, but will also result in an increased pool of potential retirement
migrants. Even if retirement migration intensities stay constant, the size of cohorts will
lead to an increased volume of retirement migration. However, the large size of the baby
boomer generation, altered fiscal circumstances of retirees, as well as fluctuations in the
housing and labour markets may cause migration intensities to change in the future. To
understand how these interrelated factors have shaped migration behaviour as the baby
boomers have moved through the life-course so far, the effects of age, period and cohort
have to be disentangled using age-period-cohort (APC) models. However, the application
of APC models to internal migration has been hindered by the lack of data that are
classified simultaneously by age, period and birth cohort (Bell and Rees, 2006).

The limited empirical evidence on migration of the baby boomer generation is
equivocal and dominated by US studies (Frey, 1986; Haas and Serow, 2002; Pandit,
1997a; Plane, 1992; Plane and Rogerson, 1991). Focusing on the intensity of migration
among the young adult baby boomers as they entered the labour market during the 1970s
and 1980s, mobility rates were shown to be reduced among members of large cohorts
(Pandit, 1997a; Pandit, 1997b; Plane and Rogerson, 1991; Rogerson, 1987). The decline in
migration rates during the time of entry into the labour force was attributed to increased
competition for jobs among members of large cohorts (Plane and Rogerson, 1991). Pandit
(1997a) showed that it is the joint effect of cohort size and economic conditions which
shapes migration intensities, and that the effects were more pronounced for longer-distance
moves than for short-distance moves. Pandit also argued that cohort size effects were more
important in relative terms, which means that the positive effect of economic growth and
low unemployment is more than offset by the negative effect of large cohort size.

The aim of this paper is to determine how cohort size and economic conditions
have shaped the migration dynamics of the Australian baby boomers as they moved
through the life-course, and to elaborate on the US findings in the Australian context. This
study overcomes the problem of data sparseness by using migrant counts estimated for age-
period-cohort (APC) spaces (Bell and Rees, 2006). Migrant counts estimated for APC
spaces are used to break the relationship of period p - age a = cohort ¢, which avoids the
identification problem in age-period-cohort models. Thus, the approach adopted here
represents an alternative to the extensively discussed constrained generalized linear model
(Fienberg and Mason, 1979; Mason and Smith, 1985) and the intrinsic estimator method



(Yang et al., 2008). The results are compared to those reported by Pandit (1997a; 1997b)
and Plane and Rogerson (1991) for the US.

This paper begins with a discussion of how age, period and cohort effects can be
disentangled, and then turns to consider the size and timing of the Australian baby boom
cohort, and changes over time in the labour and housing markets. Next, the paper
introduces the data, the spatial framework and the APC models. The results section
commences with an analysis of the model fit, and then proceeds to evaluate separately the
effects of age, period and cohort on migration. The paper then discusses the effects of
cohort size and economic conditions, followed by the identification of differences in APC
effects by type of move.

2. Disentangling Age, Period and Cohort Effects

Although APC models have been widely used in the study of demographic
epidemiological and social trends (O'Brien, 2000; Robertson and Boyle, 1998; Wilmoth,
1990), estimating the parameters for age, period and cohort is not straightforward. Using
linear regression of migrant counts classified by period and cohort yields the problem of a
linear dependency between age, period and birth cohort (Mason et al., 1973). When
migration data for period-cohort spaces are collected for five-year transitions and by five-
year age groups, the linear dependency implies that: if a count of migrants in the ten to 14
age group was collected in the census period 1981-86, one can determine that these
migrants (a) were aged five to nine years at the beginning of the transition interval, and (b)
were born in 1971-76. The identifiability problem in APC analysis (i.e. the relationship of
Period - Age = Cohort) has attracted scholarly attention among epidemiologists and
sociologists for several decades but has not yet been fully resolved (Mason and Fienberg,
1985; Mason and Smith, 1985; Yang, 2007; Yang et al., 2008).

The identifiability problem can be eliminated if migrant counts estimated for APC
spaces are used in a generalised linear modelling approach. Disaggregating period-cohort
transitions into APC spaces avoids the identifiability problem (Bell and Rees, 2006).
Revisiting the example of migrant counts for the ten to 14 age group collected in 1981-86
discussed earlier, splitting the period-cohort space in two APC spaces means that the
migrant count collected for the 1971-76 birth cohort in the period 1981-86 is now
segmented into those migrants aged five to nine years and those aged ten to 14 years at the
time of the move, thus breaking the linear dependency.

3. The Australian Baby Boom

The literature in the US suggests that large cohort size had a depressing effect on
migration intensities (Haas and Serow, 2002; Pandit, 1997a; Plane and Rogerson, 1991).
However, the effect of birth cohort size on migration intensities does not necessarily hold
in the Australian context. This is because the Australian baby boom is different in timing
and magnitude from that in the US. Based on annual births, the baby boom in Australia
was delayed and, even more importantly, much smaller in terms of cohort size than in the



US. Figure 1 shows the number of live births for Australia (in 100,000) and the US (in
millions) for the period 1948 to 1990. As in the US, the increase in live births in Australia
was partly caused by a catch-up effect associated with births postponed during the Great
Depression and World War II. However, the Australian baby boom occurred
approximately ten years later and the increase in the number of births between 1946 and
1961 was much lower. The drop in the number of births between 1961 and 1965 was due
to delays in child bearing associated with increased education and workforce participation
by women, and the introduction of the oral conceptive pill in 1961 (ABS, 1998). In 1966, it
was the start of a marriage boom that resulted in a reduction in the average age at first
marriage of women and an increase in the number of births, which peaked sharply in 1971.
As a result, US birth cohorts born in the late 1950s and early 1960s are larger than those
born in the 1980s and 1990s, while in Australia, the size of the cohorts born in the 1980s
and 1990s is larger than those born in the 1960s. However, Australians born after 1986
represent the baby boom echo and are even larger than the baby boom.

| ---United States, in millions —Australia, in 100,000 |
45 -
2 SN .
Q 40 7 /”’ N‘\ ’I’
_,-S ,/’—’ ‘\ "/’
N\ ==
/ \ N P
-8 =’ S ,/ N P
© 35 S \ Vad
© \\ ,_/
-(_—U \\\ ----- ,
S
% 3.0
=}
<
£
5 2.5
L
=
o]
o 20
=
-

1.5 T T T T T T T T T T T T T T T T T T T T T T 1
-_— —_— —_— -_— —_— -_— —_— -_— —_— —_— —_— —_— -_— -_— —_— -_— —_— —_— —_— —_— —_— —_—
© © © © © © © © © © © © © © © © O © © © © ©
A O O 0 G O O 0 OO O OO N N N N N 00 0 o 0 o O
0 O N P OO OO ON PP O®OKOWODN PO COODN P O 0 O

Year

Data sources: Australian Bureau of Statistics, United Nations and National Centre for Health Statistics

Figure 1 Live births in Australia and the US, 1948-1990

The literature suggests that large relative cohort size at entry into the labour and
housing markets discourages mobility (Pandit, 1997a; Plane and Rogerson, 1991). Changes
over time in the annual number of births implicitly affect the relative size of birth cohorts
as they move through the life-course. Since the peak in the number of births occurred later
in Australia and was less pronounced than in the US, the demographic bulge created by the
baby boom was much smaller in Australia. When the boomers entered the labour and
housing markets in the late 1970s and early 1980s, the larger bulge of US boomers meant
that the percentage of 15-24 year olds in the population was much larger in the US (see
Figure 2). In 1955, when the small pre-baby boom cohorts entered the labour force, the
proportion of 15-24 year olds was 13 per cent in both countries. By 1980, the proportion
had increased to 18.6 per cent in the US, whereas in Australia the rise was much slower



(17.5 per cent). The higher proportion of young adults in the Australian population in the
1990s reflects the later peak in the number of births compared to the US. The smaller bulge
of Australian baby boomers means that there may have been less competition as they
entered the labour and housing markets.
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Figure 2 Percentage of the population aged 15-25 years in Australia and the US, 1950-2000

4. Labour and Housing Market Change

As the baby boomers moved through the life-course, they encountered a sequence
of economic events. Figure 3 shows the housing interest rate, the unemployment rate for
young adults aged 20-29 years and the real GDP per capital for the period that census data
on migration are available for, 1976 to 2001. Australia experienced strong economic
growth and low unemployment in the early 1970s. The international oil crisis, restructuring
in some industry sectors and weakening economic growth resulted in increasing
unemployment and high interest rates by the early 1980s. In 1983, the unemployment rate
peaked at above ten per cent. The housing market boom in the 1980s was paralleled by
very high interest rates above 15 per cent from 1986 to 1990, undoubtedly reducing
housing affordability. The recession of the Australian economy and the marked decline in
manufacturing employment in the early 1990s resulted in a renewed increase in
unemployment rates to above ten per cent in 1992 and 1993, while housing affordability
increased in the 1990s. The restructuring of the manufacturing sector and the economic
recession during the early 1990s meant that GDP per capita grew more slowly during that
time, although the general trend in GDP was clearly upwards.
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Figure 3 Changes in housing interest rates, unemployment rates and GDP per capita, 1976 to
2001, vertical lines indicate quinquennial census periods

The North American literature demonstrated that the propensity to move was lower
during periods of economic recession and high unemployment in the 1970s and 1980s
(Milne, 1993). The effects of these structural forces on migration were most pronounced
among young-adult baby boomers as they entered the US labour and housing markets
(Haas and Serow, 2002; Pandit, 1997a; Plane and Rogerson, 1991). However, making the
distinction between period and cohort effects is not straightforward. Period effects arise if
economic depression or real estate booms affect the migration intensity among the whole
population. A cohort effect occurs if the depression only affects mobility levels among a
certain age group, which is a particular birth cohort (Blossfeld, 1986). To elaborate on the
US findings in the Australian context, the impact of economic indicators (i.e. GDP,
housing interest rate and unemployment rate of 20-29 year olds) on migration was
determined in the analysis presented here.

To further complicate the cross-national comparison, economic conditions that
prevailed in Australia as the baby boomers entered the labour and housing markets were
very different from those in the US. In Australia, people enter the labour force aged 17 to
24 years and first home buyers are in their late 20s and early 30s (Flatau et al.,
2003; Rodrigues, 2003). This means that the older baby boomers born 1946 to 1976
entered the labour market during times of economic growth and low unemployment (1960s
and 1970s), and purchased their first home from the 1970s to early 1990s. In contrast, the
younger baby boomers born 1961 to 1976 entered the labour market during a period of
high unemployment in the early 1980s, and they were in the housing market entry stage
during the interest rate peak in the late 1980s.



In considering these differences in the economic conditions and the magnitude of
the baby boom between the two countries, four key questions emerge that will help
determine whether the findings reported by Pandit (1997a; 1997b) and Plane and Rogerson
(1991) hold in the Australian context: Has the intensity of migration been lower among
members of the baby boom generation compared to earlier and later cohorts? Is the
intensity of migration negatively correlated with birth cohort size? Have cohort effects
been more influential in shaping migration behaviour than economic conditions or housing
cost? Do cohort effects differ by type of move?

5. Data

The analysis presented in this paper uses five-year migration transition data from
the Australian Internal Migration (AIM) database, database, disaggregated by sex, five-
year age groups and five-year birth cohorts for the five quinquennial census periods 1976-
81 to 1996-2001. The period-cohort data reported in the census capture migrants that
belong to a given birth cohort in a given five-year period. Age is not measured at the time
of the move but at the end of the five-year period. Thus, a given cohort is aged five years
younger at the beginning of the period. For a complete description of the AIM database,
the reader is referred to Bell et al. (1999) and Rees et al. (2000)

Migrant counts for APC spaces were calculated by splitting the period-cohort
spaces shown in Figure 4 into two APC spaces, a younger and an older APC space. Since
mobility varies strongly by age, it is not feasible to simply divide the period-cohort spaces
into equal parts. Instead, a set of separation factors was used. These factors were derived
from single-year national mobility profiles for one-year age groups as provided in Bell and
Rees (2006). The separation factors represent the proportion of mobility in a given APC
space of the total mobility in the corresponding period-cohort space. Following the
approach adopted by Bell and Rees (2006), for each period, the period-cohort counts
(originally disaggregated into 15 age groups) were split into 29 APC spaces according to
the following equation (see Figure 4).

APCij(young) = PC;j * SFj

where APCjjyoung) 1s the younger APC space in period i at age j (APC 2 in Figure 4),
PCj; is the period-cohort migrant count in period i at age j and SFj; is the separation factor
for the period-cohort count in period i and at age j. Note that no older APC space is
calculated for the 75+ age group. The final dataset thus comprises 145 observations (29
APC spaces over five periods) for each origin-destination flow. To relate the migrant
counts to the size of the population in the origin region, the counts are divided by the PAR
of migrating. The PAR was identical for the younger and the older APC space in period i at
age j. PAR was defined as the number of persons at age j living in the origin at the
beginning of the period i (Bell and Rees, 2006). Since the data are collected over the 25-
year period 1976-81 to 1996-2001, they do not cover the entire life-course of cohorts.
Instead, they provide a snapshot of each cohort's mobility. For example, migrant counts for
the cohort born 1921-26 are collected for the age groups of 55-59, 60-64, 65-69, 70-74 and
75+ years.
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Figure 4 Migration data observation plans

Data on birth cohort size were obtained from the Australian Bureau of Statistics
(ABS). To evaluate the impact of cohort size on migration, cohort size records were
divided into four quartiles (four classes with approximately equal membership counts).
These quartiles were then used to group cohorts into three groups: those cohorts with a size
below the 0.25 quartile (25 per cent of the cohort size values fall below the 0.25 quartile)
are classed as 'small', cohorts with a size above the 0.25 quartile and below the 0.75
quartile are classed as 'medium', and cohorts with a size above the 0.75 quartile are classed
as being 'large' in size. This means that there are 621,000 to 796,000 live births in the small
five-year birth cohorts, 796,001 to 1,360,000 live births in the medium size cohorts and
1,360,001 to 1,550,000 live births in the large cohorts.

Data on GDP and unemployment rates of 20-29 year olds for the period 1976-2001
were obtained from the ABS to determine the effects of economic circumstances, housing
market conditions and labour market processes on migration intensity in an Australian
context. Data on housing interest rates (per cent per annum) were obtained from the
Reserve Bank of Australia.

6. Spatial Framework

Changes to administrative boundaries used for census data collection represent a
commonly encountered problem in the time-series analysis of migration. Hence,
comparisons of migration behaviour across periods and cohorts cannot be made unless the
boundary changes are adjusted for. The AIM database holds information on migrant flows



between 69 so-called Temporal Statistical Divisions (TSDs) with consistent boundaries.
The TSDs provide a detailed regional breakdown of Australia and cover the whole
continent. The capital cities in New South Wales, Victoria, Queensland, South Australia
and Western Australia are each represented by three TSDs (inner, middle and outer), the
less populous capital cities in Tasmania, the Northern Territory and the Australian Capital
Territory are represented by a single TSD, and the non-metropolitan parts of the six states
are split into a variable number of regions, ranging from 12 in Queensland to three in
Tasmania.

In light of the findings presented by Plane (1992) and Pandit (1997a) on the
distinctive pattern of migration among young-adult baby boomers in the US, the primary
interest here was to investigate variations in the relativities of period and cohort effects by
type of move. The settlement pattern of Australia is unique in that two-thirds of the total
population live in the capital cities of the seven states and territories. All capital cities
except Canberra are located on the coastline. In contrast, most of the interior is very
sparsely populated with a population density of less than five persons per square kilometre.
Given the high urban primacy in the Australian settlement pattern, a simple dichotomy was
used to classify regions into metropolitan and non-metropolitan (see Figure 5).

Specifically, metropolitan TSDs in the capital cities of Sydney, Melbourne,
Brisbane, Adelaide and Perth were aggregated to form single regions, while non-
metropolitan TSDs were not aggregated. Separate APC models were run for each of the
following five types of movements:

within the same TSD (i.e. within a metropolitan or a non-metropolitan TSD);
from a metropolitan to a non-metropolitan TSD in the same state;

from a non-metropolitan to a metropolitan TSD in the same state;

from a non-metropolitan to another non-metropolitan TSD in the same state; and
interstate (i.e. to a metropolitan or non-metropolitan TSD in a different state)



;Darwin

NORTHERN
TERRITORY
L\M ol
WESTERN AUSTRALIA
SOUTH AUSTRALIA 5 z
NEW SOUTH WALES

RN 4
ﬂ"‘““rh“j ““r; ;\y\aney
“ ACT

Adelaide
LN ¢
B metro areas (capital cities) [VICTORIA
O non-metro areas (rest of State) \“‘Melé)ourne
P‘\‘}
TASMANIA
N, A
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7. Age-Period-Cohort Models

The analytical approach used here aims to identify how the effects of age, time
period and birth cohort have influenced the aggregate intensity of migration over the last
30 years. While the focus of the analysis is on the baby boomers, the effects of age, period
and cohort are determined initially for the whole population. Whether the baby boomers
migrated more or less than preceding and succeeding cohorts will then be assessed by
comparing the baby boom cohort (born 1946-51 to 1971-76) to the pre-baby boom (born
1901-06 to 1941-46) and the post-baby boom generations (born 1976-81 to 1991-96).
These three cohorts each consist of people born in the same period, and as people age, they
pass through a sequence of life-course stages. Each cohort passes through these stages at
different times and in different historical contexts. Figure 6 shows a Lexis diagram that
plots age on the vertical axis against time on the horizontal axis and cohort on the diagonal.
The diagram depicts the movement of the pre-baby boomers, the boomers and the post-
baby boomers through a series of life-course stages as the cohorts entered the labour
market, the housing market and retirement at different historical times.

10
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Figure 6 The relation between age and period (time) for three cohorts in a lexis diagram

APC models can be used to disentangle the effects of age, period and cohort, and to
determine how the boomers migration behaviour differs from other cohorts. However,
disentangling these effects is conceptually and methodologically challenging. On the one
hand, the relative importance of individual characteristics (i.e. age) has to be separated
from structural factors (i.e. labour market). Conversely, individual and structural factors
interact (i.e. age at entry into the labour market) so that the effects of structural factors
differ between individuals (Blossfeld, 1986).

In seeking to separate these dimensions, APC models represent each of the effects
of age, period and cohort by a set of parameters that describe the propensity to move for
each age group, in each period and for each cohort for which data are available. By plotting
each set of parameters, the intensity of migration can be compared (a) across age groups,
(b) across periods, and (c) across cohorts, and the relativity of these effects can be
determined. It can then be established how distinctive the migration behaviour among the
baby boomers was and whether they migrated more or less than earlier and later cohorts.

A negative binomial regression model that accounts for overdispersion in the count
data was used to disentangle the effects of age, period and cohort on migration among the
baby boomers. The model included a dummy variable for each age group, period and
cohort. Each of the coefficients of the dummy variables indicates deviation from the
migration intensity among the youngest age group (five to nine), the first period (1976-81)
and the oldest cohort (1901-06), respectively.

The model parameters for age, period and cohort, were estimated for a series of
full, partial and extended models. First, parameters for the full model with age, period and

11



cohort (A-P-C) were computed and migration intensity was compared across individual
age groups, periods and cohorts in the whole population. Second, partial models were
calculated that include all possible combinations of age, period and cohort (A-P, A-C, P-C,
A, P, C) to compare model fit of the partial models to the full model fit. Third, the full
model was extended to determine the effects of cohort size (A-P-C-CS) and economic
indicators (A-P-C-EI) on migration. Separate models were run for each of the five types of
movements.

The full A-P-C model was estimated with migration probabilities at age a, in period
p, and for birth cohort c. This full model served as the baseline against which the fit of all
subsequent (partial) APC models was compared. All statistical computations were
performed using statistical software (STATA Version 10).

The negative binomial model with a log link takes the following form:

n=75+ n=1996-01 n=1991-96
0g2ape =Bo+ ) BaXat D BpXpt D Xt @ape +10g(tapc)
a=5-9 p=1976—81 c=1901-06

where 4, is the predicted value of migrant count y,, . for a particular age group,
period and cohort; x, x, and x. are the independent variables of age group, period and
cohort with corresponding regression coefficients f,. The variable x, (age) is represented
by 15 dummies (5-9 to 75+), x, is represented by five period dummies (1976-81 to 1996-
01) and x. is represented by 19 dummies for cohort (1901-06 to 1991-96). The youngest
age group (five to nine), the first period (1976-81) and the oldest cohort (1901-06) were
treated as the reference categories and are thus omitted. a,p is the dispersion parameter,
and the offset term t,p ¢ i1s the count of people at risk of migrating for a particular age,
period and cohort.

Partial models were calculated to compare their model fit to the full model fit. As
discussed earlier, the identification problem that arises from the linear dependency between
age, period and cohort can be resolved by using partial models. The model fit of the partial
models with each possible combination of age, period and cohort was compared to the full
model fit to determine if the full model fit was better than the fit of any of the partial
models. That is, to determine the value of taking the extra step of disentangling age, period
and cohort effects.

In the final step, the full A-P-C model was extended to evaluate the effect of cohort
size on migration in the A-P-C-CS (Age-Period-Cohort-Cohort Size) model, and determine
the influence of economic indicators on migration in the A-P-C-EI (Age-Period-Cohort-
Economic Indicators) model. All extended models were run separately for each type of
move.

The question of whether the propensity to move was depressed for large cohorts
was determined by extending the full A-P-C model to include a dummy representing all
cohorts with medium birth cohort size and a dummy for cohorts with large size, while
small birth cohorts were the reference category (A-P-C-CS model). Absolute birth cohort

12



size was categorised into small, medium and large size cohorts. The migration literature
has shown that economic conditions affected the migration behaviour of the US baby boom
(Milne, 1993; Nelson and Sewall, 2003; Pandit, 1997a; Plane, 1994). In the present study,
the effects of GDP, housing interest rates and unemployment levels on migration were
examined by extending the full A-P-C model to include period characteristics (i.e. GDP,
housing interest rate and unemployment rate).

8. Results

8.1 Goodness-of-Fit of the APC Models

The goodness of fit of the full and partial APC models was compared using the
Akaike Information Criterion (AIC). The AIC values show that for total mobility the full
negative binomial A-P-C model represents the migrant counts most accurately and thus has
the best fit (see Table 1). This finding is remarkably consistent across types of moves.
Among partial models, the model with dummies for age has the best fit, followed by the
model with cohort dummies.

Table 1 AIC of full and partial negative binomial APC models, by type of move

metro to non-metro non-metro to

model total mobility ~ same TSD interstate
non-metro to metro non-metro
Sull A-P-C 3,266 3,169 2,278 2,126 2,074 2,642
A-C 3,270 3,174 2,423 2,178 2,122 2,653
P-C 3,480 3,378 2,718 2,678 2,544 2,897
partial A 3,272 3,197 2,485 2,312 2,228 2,647
P 3,665 3,560 2,785 2,863 2,813 3,086
C 3,485 3,381 2,735 2,701 2,593 2,913

8.2 Age, Period and Cohort Effects Estimated by the Full APC Model

The results from the full A-P-C model show a large variation across age groups and
cohorts and thus emphasises the importance of disentangling the effects of age from those
of cohort. Conversely, period effects play a less important role in the understanding of the
determinants of change over time in migration intensities. Figure 7 shows a plot of the
incidence rate ratios (IRRs) for age, period and cohort from the full A-P-C model for total
mobility with 95 per cent confidence intervals. The IRRs are interpreted as the ratio of the
incidence of migration in persons of a particular age, period or cohort to that in the
comparison group (i.e. the first age group, period and cohort). Ratios above one indicate
higher movement propensities compared to the reference group, while values below one
indicate lower risks of moving.
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Figure 7 Incidence rate ratios for age, period and cohort estimated for the full A-P-C model (with
95 per cent CIs) for total mobility, persons

It is apparent that the parameters for age closely resemble the pattern found in
national migration age profiles, indicating that age is well controlled for in the model. That
1s, even when period and cohort effects are controlled for, young adults have the highest
risk of moving. In contrast, period effects were remarkably stable across time, showing
only a slight downward trend. This suggests that period effects, such as economic growth
or unemployment rates had a small impact on migration.

The results for cohort clearly show a positive effect. There was a steady but uneven
increase in migration propensities across cohorts. The baby boom cohorts born between
1946 and 1976 had a higher risk of migrating than older cohorts, but the post-baby boomer
generation is characterised by even higher risks. Cohort effects on migration are thus not
restricted to the baby boom but show a continuous upwards trend across cohorts. The
relative risk of moving by cohort began to rise in the 1921-26 cohort and rose steadily until
the 1956-61 cohort. The migration propensity levelled off for the 1961-66 and 1966-71
cohorts, but resumed its increase among those born between 1966 and 1976, and, after a
small dip in the 1976-81 cohort, rose more strongly among the later cohorts. The sharp
increase in migration propensity for the latest cohorts may be due to the small number of
observations since data for the 1991-96 cohort were available only for the first period
1976-81 (for two APC spaces).

The much lower increase in migration among the younger baby boom cohorts born
between 1961 and 1971 is consistent with the findings reported by Pandit (1997a) and
Plane and Rogerson (1991), who found that the later US baby boomers moved at reduced
rates. However, the general upwards trend stands in sharp contrast to the decline in
migration intensity across successive cohorts (at ages 20-24) observed in the US between
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1970 and 1980. The size and timing of the baby boom may play a crucial role in explaining
why the direction of change in migration rates across cohorts differed between the two
countries. The smaller demographic bulge created by the Australian baby boomers may
have resulted in much less competition upon entry into the labour and housing markets
and, hence, no lowering of migration levels among the baby boom cohorts.

Relative cohort size may in part account for the levelling off in the increase in total
mobility for the 1961-66 cohort. This plateau effect shows some overlap with the findings
reported in the North American literature. Pandit (1997a) and Plane and Rogerson (1991)
argued that the lowered migration rates among the younger baby boomers in the US were
caused by the interacting effects of relative birth cohort size and tough competition at entry
into the housing and labour markets. In Australia, the members of the 1961-66 cohort
reached young adulthood in the 1980s and entered the housing market in the late 1980s,
when interest rates soared. The proportion of 15-24 year olds in the Australian population
was relatively high at around 17 per cent during that time. Hence, it appears that the
levelling off in the increase of total mobility may have been caused by interactions
between (a) the large relative size of the 1961-66 cohort at ages 15-24, and (b) the housing
interest rate peak in 1989.

8.3 Age, Period and Cohort Effects Estimated by the Partial Models

Further insights into the effects of age, period and birth cohort on migration are
obtained by comparing the estimated parameters from the full A-P-C model with those
from the partial models, since partial models do not control for all three effects
simultaneously. Figure 8 shows plots of the estimated parameters for age and period from
the partial model for total mobility. The results for age and period are similar to the overall
trend observed for the full A-P-C model, and the differences in parameter estimates
between the partial models are small. That is, even if period or cohort effects are not
controlled for, the effect for age closely resembles the national migration age profile.
Similarly, the effect for period is small and stable across periods, even if age and cohort
effects are not controlled for.
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Figure 8 Incidence rate ratios for age (left) and period (right) estimated for the partial models

Figure 9 shows that the results for cohort estimated for the partial models diverge
from the overall trend observed for the full A-P-C model. The differences in IRRs for
individual cohorts between the partial and the full model highlight the importance of
controlling for age in the analysis of cohort effects. The results for the P-C and the C
model show that the cohort effects estimated with these models are much larger than for
the A-P-C and the A-C models. This is because cohort effects are confounded with age
effects if age is not controlled for in the model.
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Figure 9 Cohort effects estimated for the partial A-C, P-C and C models for total mobility
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8.4 The Effects of Cohort Size and Economic Indicators

A key question that emerges from the comparison of Australian and US findings
concerns the relationship between cohort size and the intensity of migration. While the US
literature points to lower intensities among members of large cohorts, the results on cohort
effects for total mobility suggest that the impact of large cohort size is less pronounced in
Australia. Table 2 sets out the IRRs for the full APC model, the extended A-P-C-CS model
with dummies for medium and large cohort size, and the extended A-P-C-EI model with
economic indicators. The results for the A-P-C-CS model show that medium-sized cohorts
(796,001 to 1,360,000 live births over a five-year period) had a 70 per cent higher
likelihood of moving than small birth cohorts (621,000 to 796,000 live births). Large-sized
cohorts (1,360,001 to 1,550,000 live births) were even more likely to move than medium-
sized cohorts. The finding that large cohort size appears to have had a positive effect on
migration contradicts the US literature (Pandit, 1997a; Plane and Rogerson, 1991).

Turning to the effects of economic indicators, the question arises as to whether
cohort effects have been more influential in shaping migration behaviour than economic
conditions or housing cost. The results for the A-P-C-EI model with economic indicators
show that period effects had negligible influence on migration over the period 1976-81 to
1996-2001. These findings somewhat contradict the US literature, which reports that
unemployment rates are negatively related with the intensity of migration. However, the
finding that economic indicators are less influential relative to cohort size is in line with the
US study by Pandit (1997a) who found that cohort size effects were more influential on US
migration rates than economic cycles.
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Table 2 Incidence rate ratios for age, period, cohort, cohort size and economic indicators
estimated for the full A-P-C model and extended models, for total mobility, persons

A-P-C A-P-CS A-EI-C
Variable IRR IRR IRR
AGE
5-9 1 1 1.00
10-14 0.86** 0.86%* 0.86%*
15-19 0.88* 0.88* 0.88*
20-24 1.39%* 1.39%* 1.39%*
25-29 1.70%* 1.70%* 1.69%*
30-34 1.48%* 1.48%* 1.48%*
35-39 1.23* 1.23* 1.23
40-44 1.04 1.04 1.04
45-49 0.93 0.93 0.92
50-54 0.88 0.88 0.87
55-59 0.86 0.86 0.85
60-64 0.86 0.86 0.85
65-69 0.82 0.82 0.81
70-74 0.76 0.76 0.75
75+ 0.40** 0.40** 0.40%*
PERIOD
1976-81 1 1
1981-86 0.97 0.97
1986-91 0.93 0.93
1991-96 0.95 0.95
1996-01 0.91 0.91
COHORT
1901-06 1 1 1.00
1906-11 0.99 0.99 0.98
1911-16 1.01 1.01 1.00
1916-21 1.01 1.01 1.01
1921-26 1.05 0.62%* 1.04
1926-31 1.11 1.11 1.10
1931-36 1.18 1.18 1.17
1936-41 1.26* 1.26 1.25
1941-46 1.35* 0.79%* 1.33*
1946-51 1.45%* 0.85%* 1.44*
1951-56 1.63%* 0.96 1.61%*
1956-61 1.70%* 1.68%*
1961-66 1.68* 0.72* 1.66*
1966-71 1.73* 0.74* 1.70*
1971-76 1.81* 0.77* 1.78%*
1976-81 1.81* 0.77* 1.78%*
1981-86 1.85% 0.79* 1.83*
1986-91 2.05%* 0.88 2.01*
1991-96 2.34 2.20%%*
COHORT CHARACTERISTICS
small cohort size 1.00
medium cohort size 1.70%*
large cohort size 2.34%*
PERIOD CHARACTERISTICS
GDP per capita 1.00
Housing interest rate 0.99
Unemployment rate 1.01
Alpha 0.009** 0.009** 0.009**
Likelihood ratio chi-square 460** (36 df) 461** (36 df) 460** (35 df)
AIC 3,266 3,269 3,268

(* p<.05; ** p<.01)
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8.5 Age, Period and Cohort Effects by Type of Move

The final question addressed in this paper concerns the differences in cohort effects
by type of move. In Australia, the overall trend in cohort-specific mobility is clearly
upwards for moves within the same TSD and interstate moves, providing little evidence for
differences in the effect of cohort membership on migration by type of move (see Figure
10). Indeed, the results show that cohort effects differ not by distance but by type of
movement. Moves within the same TSD and interstate mobility increased across cohorts,
while the propensity to move intrastate to non-metropolitan TSDs rose across the cohorts
born early in the 20™ century, but declined across the cohorts of 1960 to 1990. Each of
these three types of movements is discussed in turn.
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Figure 10 Cohort effects estimated for the full A-P-C model by type of move

The propensity to move within the same TSD increased across cohorts, with a
slight plateau for cohorts born in 1961-66. The parameters estimated are similar to those
for total mobility discussed earlier, which indicates that it is the pattern for moves within
the same TSD that shapes the results observed for total mobility. The increase in
movements within the same TSD across cohorts may perhaps be explained in part by
reference to the Australian housing market, which is characterised by a large share of
owner-occupied dwellings and by an increase in the median age at first home ownership
(ABS, 2003; Berry, 1999). Relatively high owner occupancy rates of approximately 70 per
cent may have been at work in shaping mobility within the same TSD over the period
1976-81 to 1996-2001. This type of mobility occurs predominantly between suburban
areas within Australia's five largest metropolitan centres and is mostly motivated by
housing considerations (Hugo et al., 2005). Median age at first home ownership increased
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from 27 years in the early 1980s to 32 years in the early 2000s (Rodrigues, 2003), resulting
in young adults remaining longer in rental housing after leaving the parental home around
the ages of 17 to 21. It has been well documented in the literature that those who enter into
home ownership are much less likely to move than renters (Bell and Hugo,
2000; Courgeau, 1985; Helderman et al., 2004; Wagner, 1989). Consequently, the intensity
of migration within the same TSD rises if first home ownership occurs at a later point in
the life-course and the proportion of renters among young adults increases. Changes in
housing careers and the timing of life course events may go some way to explaining the
increase in the propensity to move within the same TSD across successive cohorts.

The findings show that unlike in the US (Pandit, 1997a) interstate migration has not
been increasingly depressed by large cohort size and high unemployment levels. In fact, as
argued by Jarvie (Jarvie, 1989:47), the rise in interstate mobility may be population-led
rather than employment-led, which means that it is personal attributes and preferences that
yield changes in mobility behaviour rather than spatial shifts in labour demand. The rise in
interstate mobility has almost certainly been facilitated by the radical transformation of the
Australian space economy over the last half century, characterised by the rapid growth of
the tourism and service industries not only in the capital cities but also in rural areas
(Argent et al., 2008; Collits and Gastin, 1997), and the steady reduction in manufacturing
and industrial employment in the rustbelt of south-eastern Australia.

Variations from the overall pattern of increasing migration propensities across
cohorts are apparent for intrastate moves. Most important in the context of retirement
migration are movements from metropolitan to non-metropolitan region, which tend to be
dominated by families with young children and retirees, who move due to lifestyle- or
housing-related factors (Burnley and Murphy, 2004). In contrast to moves within the same
TSD and interstate mobility, the propensity to move to non-metropolitan regions was
highest for the older baby boomers, but showed a subsequent decline across cohort born
between 1960 and 1990. It appears that the older boomers were more likely to move from
metropolitan to non-metropolitan TSDs than the younger boomers. The youngest pre-baby
boomers and the older baby boomers were in the family formation stage in the late 1980s,
at the time of the interest rate peak. Hence, there may be three factors that account for the
peak in moves away from the capital cities for the baby boomers: (a) the increase in
lifestyle-driven migration; (b) urban sprawl and overspill beyond the capital city
boundaries; and (c) the interest rate peak in 1989. House prices in the capital cities that
became even less affordable when interest rates peaked in 1989, may also have played a
role in the flight of baby boomers from the capital cities. This factor would have had a
strong influence on the decision of families with young children to move from the inner
cities to the urban fringes and non-metropolitan centres along the coast, which are
characterised by lower housing costs. Therefore, movement from the capitals to non-
metropolitan TSDs may have been a means of improving lifestyles and avoiding high
housing costs.

Turning to differences in the effects of age and period by type of move, the results
confirm substantial variation in the effects of age and, to a lesser degree, period by type of
move. Figure 11 plots the effects of age and period estimated by the full APC model by
type of move. The effects of age closely resemble the general age profile of migration
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(Rogers, 1988), with high migration probabilities among young adults that declined with
age. Noteworthy is the retirement peak for 50 to 70 year olds in the age profile of flows
from metropolitan to non-metropolitan TSDs. The effects of period were negligible in most
periods, but in the 1986-91 interval, the propensity to move from metropolitan to non-
metropolitan TSDs was elevated, while movements from non-metropolitan to metropolitan
TSDs depressed. These findings suggest that high interest rates and low housing
affordability resulted in increasing outflows from the major metropolitan centres to the

urban fringes and smaller coastal towns.
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Figure 11 Age and period effects estimated for the full A-P-C model by type of move

While the US literature reports that cohort size has a stronger impact on the
propensities to move over longer distances than on short-distance moves (Pandit, 1997a),
the results reveal similar cohort effects on the intensity of interstate migration and moves
within the same TSD. Specifically, large cohorts were more than twice as likely to move
within the same TSD or interstate as small cohorts were (see Figure 12). The results for
intrastate moves show no upwards trend, and the effect of cohort size varies by direction of
the move. The propensity to move from metropolitan to non-metropolitan TSDs was higher
for medium size cohorts than for small and large cohorts, whereas movements in the
opposite direction were higher for small cohorts. The effect of cohort size on moves
between non-metropolitan TSDs was negligible. The findings suggest that cohort size
plays a role in shaping the propensity to move within the same TSD and interstate, while
intrastate moves appear to be influenced by other demographic or economic factors.
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Figure 12Cohort size effects estimated for the A-P-C-CS model by type of move
(*p<.05; **p<.01)

Turning to the effects of economic indicators by type of move, the result from the
A-P-C-EI Model shows that GDP, housing interest rates and unemployment rates
influenced the propensity to move intrastate, while the effects on total mobility were
negligible (see Figure 13). Specifically, high housing interest rates had a positive effect on
moves to non-metropolitan TSDs and interstate mobility, whereas the effect on the
propensity to move within the same TSD and from non-metropolitan to metropolitan TSDs
was negative. This finding suggests that movement to non-metropolitan regions may have
been a means of avoiding or escaping high housing costs in the capital cities.
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Figure 13 Period effects estimated for the A-P-C-EI model by type of move
(*p<.05; **p<.01)

The effect of unemployment differs from that of cohort size: High unemployment
encouraged moves within the same TSD, while at the same time decreasing the propensity
to move over longer distances, especially from metropolitan to non-metropolitan TSDs. In
comparison to the findings reported for the US (Milne, 1993; Pandit, 1997a), economic
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factors appear to play a much smaller role in shaping migration intensities in the Australian
context.

9. Conclusion

The analysis presented here found no clear evidence of a negative effect of large
cohort size on migration. A series of APC models based on the negative binomial
distribution were used to disentangle the effects of age, period and cohort on migration
intensity. To avoid the identifiability problem common to APC models, the period-cohort
spaces were split into 'younger' and 'older’ APC spaces (Bell and Rees, 2006). The results
demonstrated that the relative contribution of age to change in migration intensity is largest
in relative terms, followed by cohort, while the effects of period were much more subtle.

While the behaviour of the Australian baby boomers in general has been claimed to
be as distinctive as that of their North American counterparts (Productivity Commission,
2008), the negative effect of birth cohort size on migration does not appear to hold in the
Australian context. Moreover, the results demonstrated that cohort effects differ by type of
move. Local and interstate migration increased strongly across successive cohorts,
although the increase levelled off slightly for the baby boomer cohort born in 1961-66.
Conversely, the rate of counter-urban movement peaked during the baby boomer cohorts
and declined for later cohorts. This divergence from the US-based evidence regarding
cohort effects is largely due to the different timing and magnitude of the Australian baby
boom compared to the US. The baby boom in Australia was delayed and much smaller in
terms of absolute and relative cohort size than in the US, which means that the
demographic bulge created by the baby boom was much smaller. While the intensity of
migration among the Australian baby boomers was higher compared to earlier cohorts,
their migration behaviour appears to have been shaped by factors other than cohort size.
Given the importance of lifestyle- and housing-related factors in shaping migration
behaviour in Australia, preferences for specific destination types and housing market
dynamics seem to be more important predictors of migration than cohort size.
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