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I. INTRODUCTION:
Like other advanced industrialized
countries, Japan is in the midst of several
demographic shifts dramatically impacting
the development and use of its built
environment. The first of these shifts is what
is commonly referred to as the second
demographic transition. This second
demographic transition stems from a value
orientation away from the communal and
towards one emphasizing the individual,
and is characterized by the postponement
of marriage, a rise in cohabitation and
declining fertility (Lesthaeghe 2010).
Another important demographic shift is
the increasing lifespans of the elderly.
Due to healthier lifestyles and advances in
medical technology, life expectancies have
increased substantially (Ogawa, Kondo,
and Matsukura 2005). These changes will
result in a Japan that is older and home to
a greater diversity of living arrangements.
The
implications
of
the
aforementioned shifts are manifold
and are being felt across all sectors
of Japan. The built environment and
housing in particular are not immune
to these shocks. As the single largest
component of the built environment and
the space in which persons spend the
bulk of their time, housing will likely be
transformed more than any other type
of land use. This research explores how
demographic shifts underway in Japan
and in particular the second demographic
transition will affect the housing market in
the next few decades. The next section
briefly summarizes some key aspects
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of the Japanese housing market and
population. Subsequently discussed
is our methodology for projecting how
these trends might manifest themselves
in housing.

II. THE JAPANESE
HOUSING MARKET:
The Japanese housing market has
several features that must be taken into
consideration as we think about likely
scenarios for the future. At least four
features of the Japanese housing market
deserve comment. First, housing in
Japan is relatively expensive both from
an international comparative perspective
and historically. Japanese housing,
especially in the large metropolitan
areas of Tokyo and Osaka, is relatively
small and very costly (Kanemoto 1997).
Even in the wake of the bursting of the
Japanese housing bubble, housing is still
relatively unaffordable in much of Japan
(Hirayama 2010a). This high housing
cost has significant implications for
household formation. More specifically,
multi-generation
households
are
common, in part for cultural reasons, in
part because of the challenge of young
adults being able to afford their own
housing (Hirayama 2010a).
Second, although rental housing is
fairly common in Japan, comprising some
38% of the housing stock (Japan Statistics
Bureau 2014), it is at best an inferior
substitute for owner-occupied housing in
Japan. Protecting tenants from the end
of World War II until the turn of the century

was the tenant-friendly Land Lease Law
which made it virtually impossible for
landlords to either raise rents substantially
or to refuse to renew the lease. This
contributed to under-investment in the
rental stock by landlords. The law was
amended in 1999 (Hirayama 2010a).
Still, developers of rental housing have
typically focused on meeting the needs
of single urbanites, building small studio
flats (Oizumi 2007a). A result of these
trends is that rental housing tends to be
of lower quality than the owner-occupied
stock (Tiwari and Hasegawa 2004). Those
seeking large housing units or affordable
high quality units have virtually no choice
but to look in the owner occupied sector.
Third, Japanese housing has
a relatively short life-span, typically
built to last no more than three or four
decades (Oizumi 2007a). Real estate
and ownership are important in Japan
but much more importance is attached
to the land than the structures. Kirwan
(1987) attributes this attachment to the
relatively recent acquisition of land by
many Japanese families during the land
reform of the post-World War II era. These
reforms broke up the large landholdings
of the pre-war era. Moreover, Japan’s
small size, mountainous topography and
large population might also contribute
to a high value being placed on land. To
accommodate changing needs, families
often change the structure rather than
move to a new location. The result is a
“scrap and build” spiral where houses are
frequently demolished to make way for
new structures. Reflecting this “scrap and

build” approach, Japan has continued
to have a large and robust construction
sector despite a slowly growing, and in
recent years, even shrinking population.
For example, despite having a population
only twice the size of the United Kingdom,
Japan constructs over six times the
number of housing units each year
(Barlow and Ozaki 2005).
Bequests from parents to off-spring
make up a large component of the
Japanese housing market (Tiwari and
Hasegawa 2004). This has implications
for the development of new housing. But
this tendency may be primed for change.
On the one hand, due to declining marital
fertility Japanese have fewer siblings. This
may make bequests more common.
On the other hand, Japanese are living
longer, delaying bequests. Moreover,
attitudes toward familial support are
changing with obligations wielding less
sway than before (Ogawa, Kondo, and
Matsukura 2005). These last two factors
might make bequests less common.
Finally, neoliberal policy has come to
supplant the activist state in the Japanese
housing sector (Ronald and Kyung 2013,
Hirayama 2010a, Iwata 2007). Whereas
the central government once provided
subsidized mortgages to encourage
homeownership, mortgage finance
has increasingly been relegated to the
private sector. The central government
now focuses on increasing liquidity in the
secondary mortgage market. The extent
to which the private sector will be able to
maintain accessibility to homeownership
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for the masses is in doubt (Oizumi
2007a). Japan is also scaling back
significantly the role of the government
in providing public affordable housing,
making admission to such housing
more stringent and producing less of
this housing. The neoliberalization of the
Japanese housing sector is leading to
more divergent housing outcomes among
younger generations (Hirayama 2010a).
While some households are thriving
and benefiting from increased options,
others are finding themselves shut out of
the market, increasingly relying on other
family members and in extreme cases
becoming homeless (Iwata 2007).

III. CHANGING JAPANESE
DEMOGRAPHY:
The Second Demographic Transition
suggests that as societies develop and
are able to take care of their material
needs and wants, concerns shift to
non-material needs and wants such as
autonomy, expression and self-realization.
Within the realm of fertility, children are
transformed from something that parents
invest resources in to raise the most
successful offspring to one where the act
of having children is an expression of selfactualization by the parent. The meaning
of marriage too shifts from an obligation
to an exercise one does if they feel it is to
their benefit. Likewise, alternative forms
of living arrangements (e.g. living alone)
become more acceptable as societies
become more tolerant of difference.
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Lesthaeghe (2010, p.234) argues
that the thesis of a Second Demographic
Transition predicts the following:
1) Sub-replacement fertility linked to
the postponement of marriage and
childbearing.
2) Ages of first marriage reflect a
growing prominence of free partner
choice and female autonomy.
3) Premarital cohabitation must become
more common and more widely
acceptable.
4) At both the macro level and the
individual level, connections must
exist between demographic features
and value orientations.”
Although not a perfect match,
Japan seems to fit the model fairly well.
Fertility levels are well below replacement
(Ochiai 2011). Japanese are marrying
later and later, in part, due to Japanese
women desiring to marry later or not
at all. Although out of wedlock births
are rare in Japan, significant numbers
of pregnancies are conceived before
marriage resulting in “oops marriages.”
Attitudes towards cohabiting, women
working outside the home and marriage
are also evolving in ways consistent
with a second demographic transition
(Lesthaeghe 2010, Ochiai 2011).
In Japan, these changes seem
to be driven by both expressive
individualism and “risk aversive

individualization.” The latter is
defined as “…a social tendency of
individuals trying to minimize the
family-associated risks of modern
life by extending or returning to
individualized states of life” (Chang
2010p. 25). This aversion appears
to be particularly acute during times
of economic uncertainty. This might
explain why Japan, while exhibiting
some features of the second
demographic transition, tends to lag
behind Western nations in terms of
out-of-wedlock births and cohabitation
(Ochiai 2011). Nonetheless, Japanese
attitudes
towards
individualism
appear to be converging with those
found in other countries undergoing
the second demographic transition
(Ochiai 2011).
This brief summary of key features
of the Japanese housing market as well
as demographic trends in Japan show a
society in a state of flux. Neoliberalism is
altering the role of the state in the Japanese
housing sector in ways that will result in a
more fluid and uncertain housing market.
Concomitantly, Japan is undergoing major
demographic transformations that will likely
be reflected in housing patterns. People
are marrying later, if at all, and having
fewer children. Moreover, attitudes are
evolving in ways that portend an increasing
acceptance of alternative household
arrangements. The hypothesis that
emerges from this summary is divergence
and diversity. That is, the range of house
household types and consequently
housing types is growing.

For those planning the
development of the built environment,
the implications of the demographic
transition described above are
enormous. The built environment
requires extensive resources to bring
into existence and requires a very long
lead time as well. Moreover, the built
environment is durable, with decisions
made today having an enduring impact
for decades. Even in Japan, where
“scrap and build” has been the norm,
the built environment still lasts several
decades. Consequently, having some
sense of the possible implications of
the demographic changes described
above is imperative for developers,
planners, and policymakers alike.
By anticipating the possible built
environment implications of the
transformations described above
stakeholders can plan accordingly.

IV. THEORETICAL
FRAMEWORK:
In attempting to anticipate the
implications of the demographic
transformations
described
above,
we project forward the relationships
between different phenomena of interest.
Peering into the future necessarily entails
uncertainty, as none of us have access to
the proverbial crystal ball. Some existing
patterns and trends are enduring while
others will prove ephemeral. Moreover,
there are likely to be unanticipated
shocks with large scale and unforeseen
consequences.
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Demographic trends are one aspect
of human life that, at least in the short
term, can be foreseen with a fair degree
of precision. For example, all of the
individuals who will be 30 years old in
10 years are alive now, and given the
reliability of mortality patterns, the number
of 30 years olds 10 years hence can be
estimated fairly accurately.
With demographic trends reliably
understood we focus on the relationships
between demographic patterns and
housing. To the extent that we isolate
the durable relationships between
demography and housing we can more
confidently extend these relationships into
the future. In this way our understanding
of extant durable relationships provides
insight into likely patterns in the future.
THE LIFE CYCLE
One of the most enduring
relationships between housing and
demography is that of the family life cycle.
In modern industrialized societies, living
arrangements tend to follow a predictable
pattern from childhood through early
adulthood, family formation, middle
and old ages. In each stage the type
of housing consumed by the individual
changes in a predictable fashion.
Children almost always live with
their parents. During early adulthood
children may live with their parents for a
while before striking out on their own. An
adult’s first home is likely to be modest
and rented, reflecting both their modest
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earning potential and small household
sizes. If and when families form through
marriage, housing consumption expands
too. Taking advantage of the higher
earnings that typically accompany aging,
as well as the dual incomes of many
couples, such households can now afford
more space. Moreover, the enlarging of
the household through marriage and
possibly children necessitates larger
accommodations. During middle age,
adults are in their peak earning years, and
the adult may be part of a household that
includes both children and grandparents.
Consequently, the amount of housing
consumed both in terms of cost and
size may be at its peak as well, from
the perspective of the life span. Finally,
as adults go through old age, housing
consumption typically diminishes, both
because household size diminishes due
to deaths and children leaving the home,
and incomes too as earners retire. These
changes in housing consumption will
often be reflected in changes in location
as well as the desirability of certain types
of areas as persons move through the life
cycle.
The relationship between the family
life cycle and households’ housing
choices serves as the basis of our
projection models. We are assuming that
these relationships will be relatively stable
in the foreseeable future. Put concretely,
we are assuming that household life cycle
factors will shape Japanese housing
choices for the next few decades in a
manner similar to the recent past. For
example, small children almost always live

with their parents and living arrangements
tend to change when couples marry. We
assume these two patterns will persist.
Continuing with these examples we do
assume, however, that the number of
small children and the age and likelihood
of marriage will change.

V. METHODOLOGY:
The purpose of the proposed
research is to examine how societal
changes in Japan might translate into
demand for different types of housing.
As a first step in answering this question
we employ a discrete choice statistical
model that predicts the type of housing
selected by persons with different
characteristics. The model and related
projections can then inform more open
ended inquiries on the future evolution of
real estate in Japan as well as concrete
design proposals. In a discrete choice
model the housing types and location,
respectively, are the dependent variable
and household characteristics and
exogenous factors (e.g. state of the
economy) are the independent variables.
The aim is to understand how household
characteristics influence housing choices.
The discrete choice model is
estimated using multiple regression. The
regression models will allow us to predict
the probability of a household residing
in a specific housing type, given the
household and temporal characteristics.
This is done by simulating housing
occupancy patterns under alternative
scenarios about the future trajectory of

key explanatory variables. The model
coefficients will be used to predict
housing outcomes. The predicted
outcomes can then be multiplied by the
number of households in that category.
The summed products for each type of
prediction will give us an estimate of the
distribution of housing typologies for a
given scenario. The robustness of our
model will be tested by comparing our insample predictions to published data on
the distribution of housing typologies at a
given point in time.
The regression models also allow
us to project the relative distribution of
different housing types for the entire
Japanese population. We will use
the regression models to project the
distribution of different types of housing
in the future under different scenarios.
Examples of such scenarios could include
a significantly older Japanese population
or one with higher fertility rates.
For the purposes of illustration,
suppose our model predicts the
probability of an elderly household living
in high rise rental units at 20%. We could
then multiply .20 by the anticipated
number of elderly households in 2020 to
produce an estimate of the likely number
of elderly in high rise rental dwellings in
2020. We could also assume different
numbers for the anticipated number
of elderly in 2020 as a way of exploring
different scenarios. This simplistic
projection is for illustration purposes only,
but does demonstrate the flexibility of our
approach.

6

The discrete choice model is a
widely accepted way of modeling housing
choice (Yates and Mackay 2006). This
method has been used, for example, to
estimate the demand for housing in Tokyo
(Tiwari and Hasegawa 2004), Beijing (Wu,
Zhang, and Dong 2013), Chongju (Cho
1997), the US housing market (Ioannides
and Kan 1996, Kan 2000), Spain (Colom
and Moles 2008) and Glasgow (Gibb
2000). To our knowledge, no one has
used such an approach to estimate
housing choice demand in Japan over
several years nor used these models
to project the evolution of the housing
market. Tiwari and Hasegawa (2004)
estimated demand for housing in Tokyo,
but their analysis relied on data from
one year - 1993. Moreover, Tiwari and
Hasegawa did not use their models
to project the likely evolution of the
Japanese housing market. Consequently,
our research will shed a great deal of light
on the likely evolution of the Japanese
housing market.
A. DATA
Household level data is required
to estimate a discrete choice housing
model. Only household level data allows
the analyst to model how household
level characteristics influence the
choices households make with regard
to dwelling type. For Japan, the Statistics
on Housing and Land is the best source
of household level data on housing
characteristics and the characteristics
1
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of the occupants. The data for this
analysis will come from the 1993, 1998,
2003 and 20081 anonymized version of
the Housing and Land Survey (HLS) of
Japan. The HLS is undertaken every five
years and is “…the most fundamental
statistical survey conducted on housing
conditions in order to acquire basic data
for formulating various housing-related
policy measures, by investigating the
actual conditions of dwellings and other
occupied buildings, and the inhabiting
households thereof in Japan to clarify the
present circumstances and trends for the
whole country, major metropolitan areas,
and prefectures” (Bureau 2013).
The HLS has been obtained from
the Japan Ministry of Internal Affairs
and Communications. We are using
household level data which the Ministry
of Internal Affairs and Communications
provides in anonymized form to protect
the privacy of the survey respondent.
The Ministry provides anonymized
data to parties whose purposes are
to “contribute to the development of
academic research” or “contribute to the
development of advanced education”,
or “contribute to the promotion of the
benefits of our country as a member
of the international community and the
sound development of the international
economic community” (Bureau 2013).
This anonymized data is based
on questionnaire data from national
statistical surveys. Before it is delivered

The anonymized version of the 2008 Housing and Land survey has not been released yet. The 2008 data will be incorporated into the
analysis when it is released.

to data users, the data is processed
so that no survey respondents can be
identified. The anonymization process
not only deletes information that allows
for direct identification of individuals,
such as names, but also categorizes
information more broadly by integrating
various detailed categories for regions
and attributes, and deletes distinguishing
data. As a result, the subjects recruited
in the original national surveys will not
be identified using the data set in our
research.

B. MODEL SPECIFICATION
Our discrete choice model will be
estimated over a number of years, allowing
us to observe both how household
characteristics influence housing choice
and how this influence is evolving over
time. This dynamism is crucial for making
projections on the future evolution of the
Japanese housing sector.
In the discrete choice model that
will be used here the dependent variable
will be the type and location of the
housing the household resides in. For
this study we focus on three outcomes,
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CHART 1 : Housing Type in Japan 1993-2008
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housing type, housing size and location.
Housing type as defined here consists
of four categories: single family owner
occupied, single family renter, multifamily
owner occupied and multifamily renter.
These four categories capture the major
distinctions in housing choice with
regard to the unit. As indicated above,
owner occupied units tend to differ in
quality from rental units substantially in
Japan. Hence, distinguishing between
owner and rental units is justified. Single
family units and multifamily units are
also distinguished by differences in size
and location within metropolitan areas.
Multifamily units tend to be concentrated
in denser, more urbanized parts of cities,
whereas single family homes are more
likely to be found in less dense, suburbanlike and rural settings. Concomitant with
being located in less dense areas is the
larger size of single family units. The
charts below depict the distribution of
Japanese housing units between 1993
and 2008.
Chart 1 shows how housing unit
typology has evolved in Japan in recent
years. Single family owner occupied
units and multifamily renter units form
the bulk of the housing market, together
comprising roughly 80% of all units. The
share of single family owner occupied
units declined in 2003 and then reversed
course, increasing during the latter part
of the 2000s. The share of multi-family
renter units behaved in an opposite way
with its share first increasing and then
decreasing.
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Housing size is measured by
the size of the housing unit in square
meters. Through the bursting of the real
estate bubble of and the “lost decade”
the absolute size of housing units has
increased. The economic downturn along
with shrinking household size (between
1993 and 2008, average household size
declined steadily from 2.9 to 2.4 persons)
in Japan might have been expected to
lead to an opposite trend—shrinking
housing unit size. But the relatively small
size of Japanese housing units (as
suggested by international comparisons)
are indicative of pent up demand for
larger units as illustrated in Chart 2.
The final outcome we considered
is location. We categorized locations
into four types, large central city, suburb
of large central city, other metropolitan
area and nonmetropolitan or rural. The
large central city category comprised the
central cities of the three largest cities
in Japan; Tokyo/Yokohama, Osaka and
Nagoya. The suburb of large central
cities category comprised the suburban
parts of the aforementioned cities. The
other metropolitan area category refers
to the remaining metropolitan areas and
the nonmetropolitan or rural category to
the remaining area. Because the HLS
only allows us to identify the prefecture
the household resides in, we assigned
households to the aforementioned
categories based on which metropolitan
area their prefecture of residence is
located in. We used the prefecture to
classify the household’s residence as

follows. Those residing in the following
prefectures were categorized as living
in large central cities: Saitama, Chiba,
Tokyo, Kanagawa, Kyoto, Osaka, Hyogo
and Aichi. Those residing in the following
prefectures were categorized as living
in the suburbs of large central cities:
Ibaragi, Tochigi, Gunma, Yamanashi,
Gifu, Mie, Shiga, Nara and Wakayama.
Other metropolitan areas were classified
by the following prefectures: Miyagi,
Niigata, Ishikawa, Shizuoka, Okayama,
Hiroshima, Ehime, Fukuoka, Kumamoto,
and Kagoshima. Those residing in the
remaining prefectures were categorized
as living in nonmetropolitan/rural areas.
Figure 1 illustrates how the prefectures
were classified.

Chart 3 illustrates trends in the
location of Japanese households. The
largest segment of the population,
comprising just under half the total,
resides in the centers of the largest cites
(e.g. Tokyo, Osaka). The proportions are
also fairly stable across the 1993-2008
years.
The patterns described above are
the results of myriad demographic,
economic and social forces. We focus
here on how the demographic trends
of the aging of Japanese, as well as
diversifying living arrangements, will
influence these patterns in the future. Our
approach is to statistically model the three
aforementioned household outcomes -
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89.9 m2

89.1 m2

85 m2

1993

1998
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2008
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CHART 2 : Housing Unit Size in Japan 1993-2008
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FIGURE 1 : Japanese Prefectures

Region 1: Samita, Chiba, Tokyo, Kanagawa, Kyoto, Osaka, Hyogo, Aichi
Region 2: Ibaragi, Tochigi, Gunma, Yamanashi, Gifu, Mie, Shiga, Nara, Wakayama
Region 3: Miyagi, Niigata, Ishikawa, Shizuoka, Okayama, Hiroshima, Ehime, Fukuoka, Kumamoto, Kagoshima
Region 4: All Others
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housing unit typology, housing unit size
and location - as a function of life-cycle
factors that would likely influence the type
and location of the housing unit.
C. INDEPENDENT VARIABLES
Using HLS data we capture the
life-cycle of the household using the
age composition of the household, the
age of the household head, the number
of persons in the household, and the
household type. The age composition of
the household is operationalized using
a categorical variable with the following
categories: the number of persons aged

14 and under, the number of persons
aged 15 to 64, and the number of persons
over age 64. Household type was
measured with a variable including the
following categories: single under age 65,
single age 65 and over, married couples
without children, married couples with
children under age 6, married couples
with children 6 to 17, married couples with
children over age 18, married couples
with children under 18 and persons over
age 65 in the household, and all other
types of households. The age of the
household head was operationalized
using a categorical variable with the
following age categories: under age 25,
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CHART 3 : Household Location in Japan 1993-2008
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age 25 to 34, 35 to 44, 45 to 54, 55 to
64, 65 to 74, and 75 and older. We also
include the number of persons in the
household in the model.
D. CONTROL VARIABLES
In addition to the life-cycle factors
listed above, we also controlled for other
factors that would influence the type
and location of the housing unit that the
household resides in. These include the
prefecture of residence, the length of
time in the residence, the industry the
household head worked in, the commute
time of the household head, total
household income, and the year of the
survey (i.e. 1993, 1998, or 2003).
The length of residence of the
household tells us when the household
moved into the unit. As such including
this variable allows us to control for
temporal factors such as the state of the
Japanese economy at the time when the
household took up residence in their unit.
For example, if a household acquired their
home at a time when housing prices were
relatively high, they would be more likely
to move into a smaller, more affordable
home than if they had moved when
housing prices were relatively low, all
things being equal. To measure temporal
influences we created a categorical
variable with the following categories:
moved in prior to 1950, moved in between
1951-1960, moved in between 19611970, moved in between 1971-1980,
moved in between 1981-1985, moved in
between 1986-1990, moved in between
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1990-1998, and moved in between 19992003.
The type of career or employment of
the household head might also influence
housing choices. Different types of
employment offer differing levels of
remuneration, are often concentrated in
different communities and sometimes
provide access to employer sponsored
housing. These differences may translate
into different housing outcomes. While the
HLS does not contain data on the specific
occupation of the household head we
can categorize these individuals using
the following industry classifications:
self-employed farmer, self-employed
in commerce, corporate worker, civil
servant, temporary or day worker, student,
or other worker.
The commute time of the household
head can also provide clues about the
housing choices of the household. For
many households, work trips are the
single most important type of trip made.
Consequently, proximity to place of
work is an important determinant of a
household’s final choice of location, with
households often trading off proximity
with unit size and/or other unit or
neighborhood amenities. All things being
equal, we expect households with longer
commutes to have “better” housing. The
commute time of the household head
was operationalized as: worked at home,
less than 14 minutes commute, 15 to
29 minutes commute, 30 to 59 minutes
commute, 60 to 89 minutes commute and
90 minutes or more.

Finally, in developing our model
of housing choice we also include the
household’s annual income in the model.
Households with more income will have
the wherewithal to spend more on
housing. All things being equal, we expect
higher household income to translate
into more desirable housing (e.g. larger
housing units). Annual household income
was operationalized using a categorical
variable with the following categories:
Under two million yen, two million to three
million yen, three million and one yen to
four million yen, four million and one yen
to five million yen, five million and one
yen to seven million yen, seven million
and one yen to ten million yen, ten million
and one yen to 15 million yen, and over
15 million yen. As Japan experienced little
inflation during the years 1993-2003 we
used nominal yen figures.
The three outcomes of interest are
housing unit size, housing unit type and
location of housing unit. Housing unit size
in square meters is a continuous variable
and was modelled using ordinary least
squares regression. The following equation
illustrates the model that was used:

y = a + b1x1 + b2x2 + bnxn…
Where “y” is the housing unit size in
square meters, “b1…bn” are estimated
relationships for each of the independent
variables described above and “x1…
xn” are the values of the independent
variables. Housing unit type and location
type, however, are categorical variables
with multiple categories. Categorical
variables without any inherent ordering
are best modelled using multinomial
logistic regression. The equation for
multinomial logistic regression is given
below:

{

Probability(yj = i)=

1
1+∑m=2
k

exp(x j B m )

exp( x j B i )
k

1+∑m=2 exp(x j B m )

,if i = 1
,if i > 1

Where the probability of y j = i is
simply the probability of observing a
particular outcome of interest, k is the
number of categories in the dependent
variable (e.g. for locale we have four
categories), B is a vector representing the

Table 1: Means and Frequencies of Variables Used in Projection Models
Mean

Standard Deviation

Unit Size in Square Meters

Variable

90.5

50.8

Number of Persons in Household

2.8

Type of Unit

1.5
Type of Unit

Single Family Owner

51.1%

Non-Metropolitan/Rural

21.8%

Single Family Renter

10.2%

Large Central City

47.7%

Multifamily Owner

6.8%

Suburb of Large Central City

11.3%

Multifamily Renter

32%

Other Metropolitan Area

19.1%
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Table 1: Means and Frequencies of Variables Used in Projection Models (cont.)
Type of Unit

Year of Survey

Under Two Million Yen

17.2%

1993

30.6%

Two Million To Three Million Yen

13.3%

1998

33.5%

Three Million Yen To Four Million Yen

13.9%

2003

36%

Four Million Yen To Five Million Yen

12.6%

Five Million Yen To Seven Million Yen

17.6%

Year When Moved Into Unit
Before 1950

9.7%

Seven Million Yen To Ten Million Yen

15.3%

1951-1960

5.8%

Ten Million Yen To 15 Million Yen

7.5%

1961-1970

8.6%

Over 15 Million Yen

3.6%

1971-1980

15.6%

Age Composition of Household

1981-1985

9.2%
12.2%

# in Each
Category

Aged 14
and Under

Aged
15-64

Aged 65
and Over

1986-1990
1990-1998

24.8%

0

78.7%

25.7%

72.1%

1999-2003

8.7%

1

9.7%

21.7%

17.3%

Industry of Household Head

2

8.9%

28.7%

10.3%

Self-employed farmer

3%

3

2.5%

13.3%

.3%

Self-employed in commerce

13.3%

4

.2%

8.9%

<.1%

Corporate worker

47.4%

5

<.1%

1.6%

<.1%

Civil servant

5.6%

6

<.1%

.1%

<.1%

Temporary or day worker

3.5%

<.1%

<.1%

<.1%

7

Age of Household Head

Student

2.2%

Other worker

17.4%

Under age 25

4.9%

25 to 34

13.4%

Worked at home

14.7%

35 to 44

18%

Less than 14 minutes

20.4%

45 to 54

23%

15 to 29 minutes

22.4%

55 to 64

20.3%

30 to 59 minutes

25.1%

65 to 74

13.6%

60 to 89 minutes

12.7%

6.9%

90 minutes or more

4.7%

75 and older

Commute Time

Household Type

15

Single under age 65

17.5%

Married couple w/ children 6 to 17

11.1%

Single 65 and over

5.9%

Married couple w/ children over 18

21.9%

Married couple only

18.9%

Married couples with children under
18 and persons over age 65

2.9%

Married couple w/ children under age 6

5.4%

All other types of households

16.4%

relationships between the independent
variable and the dependent variable
and xj are a vector representing the
independent variables.

VI. REGRESSION RESULTS:
Although the main objective of
this report is to develop projections of
housing outcomes, for the purposes of
transparency we present and discuss the
results of the regression models. Table 2

presents the results of the OLS regression
with the size of the housing unit as the
dependent variable. For the purposes of
brevity all of the coefficients are presented
but we discuss the life-cycle variables (i.e.
age, family composition) in detail.
All of the variables are statistically
significant at the 99% level of confidence,
which given the large sample size is
not surprising. All of the independent
variables are categorical and hence the
coefficients are dummy variables with

Table 2: Regression Model Used to Predict Housing Unit Size
Variable

Mean

Standard Deviation

Household Income Reference Category: Under 2 Million Yen
2-3 million yen

4.600718

0.1982977

3-4 million yen

9.231298

0.195994

4-5 million yen

14.24199

0.1995619

5-7 million yen

20.16182

0.1939395

7-10 million yen

27.8457

0.2017921

10-15 million yen

36.86368

0.2283024

Over 15million yen

52.10205

0.290067

Year of Survey Reference Category: 1993
Year: 1998

3.757058

0.104291

Year: 2003

12.52454

0.1245455

Year Moved in Unit Reference Category: Before 1950
Moving Time: 1951-1960

-6.690569

0.2253154

Moving Time: 1961-1970

-14.52172

0.2069588

Moving Time: 1971-1980

-25.17639

0.1841178

Moving Time: 1981-1985

-29.70377

0.2070186

Moving Time: 1986-1990

-31.12494

0.2012969

Moving Time: 1991-1998

-33.9793

0.1970833

Moving Time: 1999-2003

-39.544

0.2609249

Moving Time: missing

-32.98506

1.660536
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Table 2: Regression Model Used to Predict Housing Unit Size (cont.)
Variable

Mean

Standard Deviation

Number of Persons in Each Age Category:
Age < 15

1.364847

0.4309198

Age: 15-64

0.9834674

0.4254919

Age: >64

10.39738

0.4331676

Industry of Occupation Reference Category: Self Employed in Agriculture
Self Employed in Commerce

-2.368584

0.2420005

Corporate Worker

-10.79185

0.2670813

Civil Servant

-7.121846

0.3046421

Temporary or Day Worker

-9.596078

0.3235512

Age of Householder Reference Category: Under 25 Years of Age
Age: 25-34

1.291451

0.2954119

Age: 35-44

6.3896

0.2998434

Age: 45-54

7.936618

0.3003857

Age: 55-64

13.70955

0.3082891

Age: 65-74

5.575117

0.3687627

Age: Over 75

1.880804

0.4728612

Commute Time Reference Category: Works from Home
0-14 minutes

-11.52078

0.185673

15-29 minutes

-12.64178

0.1910758

30-59 minutes

-12.49279

0.1915986

60-89 minutes

-11.76659

0.2140562

90 and more minutes

-9.814278

0.2661303

Type of Household Reference Category: Married Couple with Children Over Age 18
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Married couple w/ children under age 6

-9.068437

0.2387249

Married couple with children age 6-17

-3.367165

0.194132

Married couple with children under 18
and persons over 65

6.580452

0.2587613

Other types of households

2.24405

0.1878233

Total Household Members

-3.258424

.2729458

Table 2: Regression Model Used to Predict Housing Unit Size (cont.)
Variable

Mean

Standard Deviation

Prefectures Reference Category: Tokyo
Hokkaido

26.49466

0.2463026

Aomori

42.31806

0.4351863

Iwate

39.64191

0.4054693

Miyagi

28.37555

0.3470692

Akita

49.89975

0.473643

Yamagata

46.45836

0.4361112

Fukushima

34.34918

0.3911336

Ibaragi

25.24599

0.3142532

Tochigi

26.98754

0.3889765

Gunma

27.25664

0.3702196

Saitama

12.45511

0.2333226

Chiba

15.91756

0.2498964

Kanagawa

5.40971

0.2211136

Niigata

47.89297

0.3458283

Toyama

56.46619

0.4703102

Ishikawa

49.3673

0.4861888

Fukui

47.7556

0.5300328

Yamanashi

30.14165

0.5243335

Nagano

40.35

0.36

Gifu

35.25

.30

Shizuoka

23.70

.30

Aichi

21.00

.23

Mie

33.10

.38

Shiga

34.69

.46

Kyoto

16.97

.32

Osaka

7.68

.22

Hyogo

18.71

.26

Nara

28.52

.42

Wakayama

27.62

.51

Tottori

37.81

.64

Shimane

37.28

.53

Okayama

32.60

.42

Hiroshima

24.49

.31

Yamaguchi

28.43

.40

Tokushima

31.14

.60

Kagawa

32.21

.52

Ehime

27.77

.43

Kochi

25.21

.54
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Table 2: Regression Model Used to Predict Housing Unit Size (cont.)
Variable

Mean

Standard Deviation

Prefectures Reference Category: Tokyo (cont.)
Fukuoka

21.43

25.80

Saga

34.74

.54

Nagasaki

25.13

.45

Kumamoto

26.27

.43

Oita

28.05

.46

Miyazaki

24.95

.45

Kagoshima

21.78

.40

Okinawa

15.70

.46

Constant

50.93

.59

n

the reference category listed in the row
above the coefficients for each set of
independent variables. For example,
for the dummy variables representing
household income, households with
incomes below 2 million yen serve as
the reference category. The coefficients
can thus be interpreted as the difference
in housing unit size between the
respective household income category
and the reference category. By means
of illustration, households with incomes
between 2 and 3 million yen live in units
that are 4.6 square meters larger than
households with incomes less than 2
million yen whereas households with
incomes between 3 and 4 million yen live
in units that are 9.2 square meters larger
than households with incomes less than 2
million yen. Overall, the results confirm the
tenets of the life-cycle thesis that suggest,
ceterus paribus, households in the later
stages of the life-cycle will consume more
housing. The age variable show that
when compared to a household whose
head is under 25, households with older
heads live in larger units. For example, a
household whose head is between the
ages 45-54 will live in a unit that is 7.9
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725,716

square meters larger than one whose
head is under age 25. Larger households,
not surprisingly, lived in the largest units
with each additional household member
being associated with an increase in
housing unit size.
Married couples living with children
over 18 was the reference category for
the variables depicting type of household.
When compared to married couples
living with children over 18, households
consisting of singles resided in units that
were smaller. Perhaps surprisingly, married
couples without children tended to live in
larger units, while households with married
couples and minor children lived in smaller
units. Finally, three generation households
with children under 18, a married couple
and someone over 64 lived in larger units.
Our model also uses the number
of persons in a household in the under
age 15, aged 15-64 and 65 and over
age categories, respectively, to predict
housing unit size. For each age group,
an increase in the number of household
members in that group is associated
with an increase in housing unit size. But

the increase was most dramatic when
the number of persons 65 and over
increases. More specifically, an additional
person over age 65 in a household was
associated with a housing unit that was
10.4 square meters bigger whereas
an additional person aged 15-64 was
associated with a housing unit that was
only 1 square meter larger. This pattern
is probably due to households with
members aged 15-64 or under age
15 including family members, such as
spouses or siblings, who often share
rooms. In contrast, adults over age 64,
when living with other people, are less
likely to share a room with that person.
We now discuss the control variables,
or those variables that predict housing
unit size but are not conceptualized as
operationalizing the life-cycle. Higher
income, as hypothesized, is associated
with larger housing units. The evidence in
table 2 also confirms the increasing size
of Japanese housing units. Housing units
at the time of the 1998 survey were larger
than those at the time of the 1993 survey,
and housing units at the time of the 2003
survey were larger still. Households who
had been living in their unit the longest
lived in the largest units. This perhaps
reflects the greater adaptability and
flexibility of larger units. This allows
households to stay in their units as they
move through the various stages of the
life-cycle. According to the evidence
in table 2, self-employed persons live
in the largest housing units. Having a
larger unit might accommodate space
for work. Among the other commuting

categories there is not much difference
in housing unit size with the exception
of those with longest commutes. The
difference in housing unit size between
those who work at home and those with
the longest commutes is smaller than the
difference between those who work at
home and other commuting categories.
This means those with the longest
commutes have relatively larger homes
than those with shorter commutes, which
is consistent with the hypotheses that we
specified earlier. The final control variable
we considered was the prefecture of
residence. For this set of variables Tokyo
served as the reference category. As can
be seen in table 2, residents of Tokyo
have smaller units than residents in other
part of Japan, reflective of the higher
housing prices and greater residential
density found there.
Housing unit type, which consisted
of multiple family owner, multiple family
renter, single family owner, and single
family renter, is the second housing
outcome we discuss here. Recall
that housing unit type is a categorical
variable and multinomial logistic
regression is used to estimate the
relationships between housing unit type
and the independent variables described
above. For the purposes of brevity we
discuss only the variables representing
the life-cycle factors. Table 3 presents
the results of the multinomial regression.
In multinomial logistic regression one of
the categories of the dependent variable
serves as the reference category. In
table 3 single family owner occupied
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serves as the reference category and
will be compared to multifamily owner,
multifamily renter and single family
renter categories, respectively. The
relationship between the independent
and dependent variables is examined
in terms of the likelihood that an
observation will fall into one of the
non-reference categories compared to
the reference category with a one unit
change in the independent variable.
This relationship is expressed in terms
of relative risk ratios which describes
how much more likely a household is to
be in a certain category with a one unit

change in the independent variable. We
use two examples from table 3 to help
clarify.
According to table 3, the relative risk
ratio for living in a single family rented unit
for a household whose head was 25-34
was .63. This means households in this
age category were only 63% as likely as
households whose head was less than 25
years old to live in a single family renter
unit rather than a single family owner
unit. Put another way if we looked at the
distribution of households whose head
was under age 25 between family renter

Table 3: Regression Model Used to Predict Housing Type
Relative Risk Ratio (RRR)

Standard Error

Single Family Owner Base
Single Family Renter
Age Of Householder Reference Category: Under 25 Years Of Age
Age: 25-34

0.6318311

0.0025887

Age: 35-44

0.5227494

0.0021361

Age: 45-54

0.5023642

0.0020516

Age: 55-64

0.3823779

0.0015801

Age: 65-74

0.667232

0.0032445

Age: Over 75

0.7722181

0.0047415

Type of Household Reference Category: Married Couple with Children Over Age 18
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Singles Under 65

0.7162481

0.002864

Singles Over 65

0.6585365

0.0011708

Married Couple Only

0.8454234

0.0020197

Married Couple W/ Children Under Age 6

0.7158372

0.0016756

Married Couple W/ Children Age 6-17

0.6874492

0.0016893

Married Couple w/ Children Under 18
and Persons Over 65

0.425915

0.0018667

Other Types of Households

0.7053109

0.0014519

Total Household Members

0.8744917

0.0029282

Table 3: Regression Model Used to Predict Housing Type (cont.)
Relative Risk Ratio (RRR)

Standard Error

Number of Persons in Each Age Category:
Age < 15

1.000553

0.0032536

Age: 15-64

0.9249671

0.0029828

Age > 64

0.5444636

0.0018442

Household Income Reference Category: Under 2 Million Yen
2-3 Million Yen

0.7713834

0.001292

3-4 Million Yen

0.5472685

0.0009162

4-5 Million Yen

0.3821198

0.0006615

5-7 Million Yen

0.2403963

0.0004138

7-10 Million Yen

0.1657872

0.0003102

10-15 Million Yen

0.1252379

0.0002958

Over 15 Million Yen

0.1142071

0.0003977

Year Of Survey

0.9059774

0.00011

Year Moved in Unit Reference Category:
Moving Time: 1951-1960

1.378914

0.0051723

Moving Time: 1961-1970

2.482296

0.007803

Moving Time: 1971-1980

3.651479

0.0104942

Moving Time: 1981-1985

6.099123

0.0179802

Moving Time: 1986-1990

9.288658

0.0268196

Moving Time: 1991-1998

14.75291

0.0423303

Moving Time: 1999-2003

22.61755

0.0724407

Moving Time: Missing

19.6134

0.2427696

Industry of Occupation Reference Category: Self Employed in Agriculture
Self Employed in Commerce

5.49121

0.0258842

Corporate Worker

6.465228

0.0310677

Civil Servant

6.530154

0.0327977

Temporary or Day Worker

7.050091

0.0353255

Commute Time Reference Category: Works From Home
0-14 Minutes

1.229069

0.0021101

15-29 Minutes

0.9746964

0.0017309

30-59 Minutes

0.8522691

0.0015365

60-89 Minutes

0.7333531

0.001538

90 And More Minutes

0.6675753

0.0018061

Constant

4.18+E84

1.01+E84

22

Table 3: Regression Model Used to Predict Housing Type (cont.)
Relative Risk Ratio (RRR)

Standard Error

Multi Family Owner
Age of Householder Reference Category: Under 25 Years of Age
Age: 25-34

1.160411

0.0081862

Age: 35-44

1.197042

0.0083976

Age: 45-54

1.004226

0.0070467

Age: 55-64

0.7727875

0.0054508

Age: 65-74

1.478717

0.0111535

Age: over 75

2.210298

0.0182492

Type of Household Reference Category: Married Couple with Children Over Age 18
Singles under 65

0.7692516

0.0034509

Singles over 65

0.6526789

0.0013141

Married Couple Only

1.061569

0.002895

Married Couple w/ Children Under Age 6

0.8034942

0.0021065

Married Couple w/ Children Age 6-17

0.6604697

0.0018081

Married Couple w/ Children Under 18
and Persons Over 65

0.5366783

0.0024689

Other Types of Households

0.6438423

0.0016051

Total Household Members

0.8502583

0.0025586

Number of Persons in Each Age Category:
Age < 15

0.8675301

0.025806

Age: 15--64

0.811813

0.0023584

Age > 64

0.5379661

0.0016895

Household Income Reference Category: Under 2 Million Yen
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2-3 million yen

1.114562

0.0034362

3-4 million yen

1.231146

0.0035702

4-5 million yen

1.437604

0.0040523

5-7 million yen

1.675055

0.004531

7-10 million yen

1.874645

0.0051144

10-15 million yen

1.942686

0.0055491

Over 15 million yen

1.826828

0.0058527

Year of Survey

0.997297

0.0001283

Table 3: Regression Model Used to Predict Housing Type (cont.)
Relative Risk Ratio (RRR)

Standard Error

Year Moved in Unit Reference Category: Before 1950
Moving Time: 1951-1960

0.9727787

0.0037303

Moving Time: 1961-1970

0.8347289

0.0029481

Moving Time: 1971-1980

1.862263

0.0054107

Moving Time: 1981-1985

4.042096

0.0118318

Moving Time: 1986-1990

4.58443

0.0133771

Moving Time: 1991-1998

6.989682

0.0201231

Moving Time: 1999-2003

8.077563

0.0258571

Moving Time: missing

3.603362

0.060582

Industry of Occupation Reference Category: Self Employed in Agriculture
Self employed in Commerce

7.528597

0.0690637

Corporate Worker

7.033847

0.0649075

Civil Servant

5.106111

0.0477638

Temporary or Day Worker

5.627161

0.0539616

Commute Time Reference Category: Works From Home
0-14 minutes

0.849675

0.0017629

15-29 minutes

1.052751

0.002138

30-59 minutes

1.273247

0.0024662

60-89 minutes

1.255296

0.0025752

90 and more minutes

1.048395

0.0025275

Constant

2.768061

0.7108486

Multi Family Renter
Age of Householder Reference Category: Under 25 Years of Age
Age: 25-34

0.4597365

0.0016499

Age: 35-44

0.2502013

0.0008961

Age: 45-54

0.1745131

0.000626

Age: 55-64

0.1054027

0.0003829

Age: 65-74

0.249232

0.0011123

Age: over 75

0.2713967

0.0016901
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Table 3: Regression Model Used to Predict Housing Type (cont.)
Relative Risk Ratio (RRR)

Standard Error

Type of Household Reference Category: Married Couple with Children Over Age 18
Singles under 65

0.4962881

0.0018967

Singles over 65

0.4130114

0.0006088

Married Couple Only

0.5918634

0.0011732

Married Couple w/ Children Under Age 6

0.391751

0.0007911

Married Couple w/ Children Age 6-17

0.3655712

0.0008166

Married Couple w/ Children Under 18
and Persons Over 65

0.2076659

0.0009527

Other Types of Households

0.4233838

0.0007415

Total Household Members

0.7834011

0.0021549

Number of Persons in Each Age Category:
Age < 15

0.8845917

0.0023947

Age: 15-64

0.8219331

0.0021944

Age: >64

0.3657467

0.0010716

Household Income Reference Category: Under 2 Million Yen
2-3 million yen

0.9092163

0.0014504

3-4 million yen

0.7253938

0.0011316

4-5 million yen

0.5420697

0.0008555

5-7 million yen

0.380527

0.000587

7-10 million yen

0.2610852

0.0004256

10-15 million yen

0.1763848

0.0003432

Over 15 million yen

0.1155776

0.0003433

Year of Survey

0.917035

0.000932

Year Moved in Unit Reference Category: Before 1950
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Moving Time: 1951-1960

3.162198

0.0242578

Moving Time: 1961-1970

11.186

0.076674

Moving Time: 1971-1980

25.99197

0.1738211

Moving Time: 1981-1985

47.51217

0.3185217

Moving Time: 1986-1990

89.31875

0.5967443

Moving Time: 1991-1998

155.2368

1.036329

Moving Time: 1999-2003

251.1235

1.699514

Moving Time: missing

173.9453

2.125657

Table 3: Regression Model Used To Predict Housing Type (Cont.)
Relative Risk Ratio (RRR)

Standard Error

Industry of Occupation Reference Category: Self Employed in Agriculture
Self Employed in Commerce

4.714584

0.0279537

Corporate Worker

6.914304

0.0410687

Civil Servant

6.140166

0.0371289

Temporary or Day Worker

6.253207

0.038152

Commute Time Reference Category: Works From Home
0-14 Minutes

2.186092

0.0037306

15-29 Minutes

2.120788

0.0036562

30-59 Minutes

2.033303

0.0034921

60-89 Minutes

1.774468

0.003286

90 And More Minutes

1.319084

0.0029366

Constant

6.43+E73

1.30+E73

units and single family owner units and
compared that distribution to those age
25-34, we would find more of the former
group in the single family renter units.
Using the number of persons in a
household for a second example, we
see that the relative risk ratio for living in
a single family rented unit for household
size is .87. This means for each additional
person in a household, the likelihood of
residing in a single family rental unit
as opposed to a single family owner
occupied unit declines by 13% (1-.87).
This makes intuitive sense as larger
households will tend to reside in owner
occupied units which are typically larger
than rental units.
As these two examples show, relative
risk ratios greater than one mean an
increase in the independent variable is

associated with a decreased likelihood
of a household falling into the reference
category (i.e. single family owner)
whereas relative risk ratios less than one
mean an increase in the independent
variable is associated with an increased
likelihood of a household falling into the
reference category (i.e. single family
owner).
For the purposes of brevity we focus
on the life-cycle factors and discuss the
overall pattern of results. Considered
first is the age of the household head.
Recalling that single family owner
occupied units are the reference category,
table 3 shows households with the
youngest heads (i.e. under age 25) were
the most likely to live in single family renter
units whereas older households were the
least likely to. This result is consistent
with the notion that as households move
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through the life-cycle their needs and
access to resources change in a way
that translates into larger, more stable
housing situations (e.g. single family
owner occupied units).
For the panel that illustrates the
relationship between household type
and housing unit, married couples
with children over age 18 serve as the
reference category. This group was
almost uniformly more likely to live in
single family owner occupied units
than other types of households, with
the exception of married couple only
households and three generation
households. This result too is consistent
with large more stable housing being
associated with households further along
in the life-cycle at least up to post middleage.
The size of the household shows
that as the household size increases,
the likelihood of residing in a single
family owner occupied unit increases.
This pattern is also true when we
examine the number of persons
in a household in the various age
categories. With only a few exceptions,
as the number of persons of whatever
age increases, the likelihood of a
household residing in a single family
owner occupied unit increases. This is
not surprising given that single family
owner occupied units tend to be the
largest type of unit. Single family
owner occupied units were 123.3
square meters on average compared
to 65.9, 73.8 and 50 square meters
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on average for single family renter,
multifamily owner, and multifamily
renter units, respectively.
The last outcome we consider is
location. Table 4 illustrates the results of a
multinomial logistic regression predicting
the type of location the household resides
in. In this multinomial logistic regression
model, residence in a large central city
serves as the reference category. As before
we focus on the life-cycle variables, and
the relationships between the independent
variable and the dependent variable are
expressed as relative risk ratios. A relative
risk ratio greater than one means an
increase in the independent variable (or
in comparison to the reference category
for a categorical independent variable)
is associated with an increase in the
probability of the household residing in
that category compared to the reference
category. Using an example from the first
panel in table 4 to further clarify, the relative
risk ratio for a householder aged 25-34 is
1.10. This means a household whose head
is 25-34 years old is 10% more likely to live
in a non-metropolitan/rural region instead
of a large central city when compared to
a household whose head is under age
25, when faced with the choice between
a rural region and a large central city. In
contrast, when choosing between a nonmetropolitan/rural area and a large central
city, a household whose head is over 75
years old is less likely to live in a rural area
relative to a household whose head is under
25 when confronted with these same two
choices.

Table 4: Regression Model Used to Predict Location
Relative Risk Ratio (RRR)

Standard Error

Non Metropolitan/rural region
Age of Householder Reference Category: Under 25 Years of Age
Age: 25-34

1.096511

0.0020914

Age: 35-44

1.374663

0.0025794

Age: 45-54

1.589372

0.0029899

Age: 55-64

1.41534

0.0027424

Age: 65-74

0.8077832

0.001918

Age: over 75

0.6912756

0.0021362

Type of Household Reference Category: Married Couple with Children Over Age 18
Singles under 65

1.290825

0.0037457

Singles over 65

1.553623

0.0018102

Married Couple Only

1.138048

0.0018475

Married Couple w/ Children Under Age 6

1.326476

0.0020982

Married Couple w/ Children Age 6-17

1.238103

0.0018538

Married Couple w/ Children Under 18
and Persons Over 65

1.369262

0.003011

Other Types of Households

1.179508

0.0016869

Total Household Members

0.8034255

0.0015486

Number of Persons in Each Age Category:
Age: <15

1.462315

0.0026703

Age: 15--64

1.372754

0.0025123

Age: >64

1.874847

0.0035494

Household Income Reference Category: Under 2 Million Yen
2-3 million yen

0.9033649

0.0011324

3-4 million yen

0.7321194

0.0009103

4-5 million yen

0.5814668

0.0007413

5-7 million yen

0.4705132

0.0005849

7-10 million yen

0.3769767

0.0004917

10-15 million yen

0.2745671

0.0004214

Over 15 million yen

0.1995743

0.0004912

Year of Survey

1.02975

0.0000832
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Table 4: Regression Model Used to Predict Location (cont.)
Relative Risk Ratio (RRR)

Standard Error

Year Moved in Unit Reference Category: Before 1950
Moving Time: 1951-1960

0.9180719

0.0014292

Moving Time: 1961-1970

0.7884734

0.0011176

Moving Time: 1971-1980

0.7544543

0.0009547

Moving Time: 1981-1985

0.662693

0.0009393

Moving Time: 1986-1990

0.689592

0.0009437

Moving Time: 1991-1998

0.6938812

0.0009214

Moving Time: 1999-2003

0.5983205

0.0009911

Moving Time: missing

0.1617505

0.0019942

Industry of Occupation Reference Category: Self Employed in Agriculture
Self Employed in Commerce

0.2359845

0.0004152

Corporate Worker

0.3680529

0.0007057

Civil Servant

0.8555753

0.001832

Temporary or Day Worker

0.3802425

0.000849

Commute Time Reference Category: Works From Home
0-14 minutes

1.660588

0.0019963

15-29 minutes

1.307028

0.0016162

30-59 minutes

0.5055662

0.0006346

60-89 minutes

0.1445096

0.0002343

90 and more minutes

0.1023572

0.0002549

Constant

6.40e-26

1.03e-26

Large Central City Base
Suburb of Large Central City
Age of Householder Reference Category: Under 25 Years of Age
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Age: 25-34

1.14547

0.0028213

Age: 35-44

1.191371

0.002983

Age: 45-54

1.239554

0.0031156

Age: 55-64

1.105971

0.0028498

Age: 65-74

0.6970723

0.0021155

Age: over 75

0.5677517

0.0022086

Table 4: Regression Model Used to Predict Location (cont.)
Relative Risk Ratio (RRR)

Standard Error

Type of Household Reference Category: Married Couple with Children Over Age 18
Singles under 65

1.285427

0.0048571

Singles over 65

1.405646

0.0020796

Married Couple Only

1.241259

0.0024287

Married Couple w/ Children Under Age 6

1.251225

0.0024016

Married Couple w/ Children Age 6-17

1.202165

0.0021875

Married Couple w/ Children Under 18
and Persons Over 65

1.296108

0.0033359

Other Types of Households

1.173187

0.0021117

Total Household Members

0.9561892

0.0020173

Number of Persons in Each Age Category:
Age: < 15

1.219561

0.0024416

Age: 15-64

1.195437

0.0023965

Age: >64

1.507548

0.0031422

Household Income Reference Category: Under 2 Million Yen
2-3 million yen

0.9121123

0.0015196

3-4 million yen

0.8523939

0.0013812

4-5 million yen

0.7682827

0.0012571

5-7 million yen

0.7208273

0.0011398

7-10 million yen

0.6308733

0.0010323

10-15 million yen

0.5363767

0.0009841

Over 15 million yen

0.4087732

0.0009673

Year of Survey

1.034789

0.0000997

Year moved in Unit Reference Category:
Moving Time: 1951-1960

0.7755021

0.0013775

Moving Time: 1961-1970

0.6515739

0.0010585

Moving Time: 1971-1980

0.6151892

0.0008851

Moving Time: 1981-1985

0.526493

0.0008595

Moving Time: 1986-1990

0.4989352

0.0007945

Moving Time: 1991-1998

0.4766258

0.0007359

Moving Time: 1999-2003

0.3938212

0.0007754

Moving Time: missing

0.2688524

0.0032366
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Table 4: Regression Model Used to Predict Location (cont.)
Relative Risk Ratio (RRR)

Standard Error

Industry of Occupation Reference Category: Self Employed in Agriculture
Self Employed in Commerce

0.4396784

0.0009313

Corporate Worker

0.5934677

0.001373

Civil Servant

0.8668151

0.0022578

Temporary or Day Worker

0.538485

0.0014975

Commute Time Reference Category: Works From Home
0-14 minutes

1.364468

0.0019779

15-29 minutes

1.138184

0.0016989

30-59 minutes

0.5449718

0.0008212

60-89 minutes

0.317808

0.0005449

90 and more minutes

0.4506615

0.0009018

Constant

1.40e-30

2.70e-31

Other Metropolitan Area
Age of Householder Reference Category: Under 25 Years of Age
Age: 25-34

0.9746919

0.0017974

Age: 35-44

1.141465

0.0021493

Age: 45-54

1.281739

0.002422

Age: 55-64

1.172792

0.0022864

Age: 65-74

0.7495751

0.0018093

Age: over 75

0.6851093

0.0021606

Type of Household Reference Category: Married Couple with Children Over Age 18
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Singles under 65

1.265095

0.0037908

Singles over 65

1.385682

0.0016577

Married Couple Only

1.110302

0.0018259

Married Couple w/ Children Under Age 6

1.243635

0.0020114

Married Couple w/ Children Age 6-17

1.153041

0.001778

Married Couple w/ Children Under 18
and Persons Over 65

1.197763

0.002732

Other Types of Households

1.099446

0.0016265

Total Household Members

0.7988689

0.001588

Table 4: Regression Model Used to Predict Location (cont.)
Relative Risk Ratio (RRR)

Standard Error

Number of Persons in Each Age Category:
Age: <15

1.444943

0.0027219

Age: 15-64

1.370452

0.002586

Age: >64

1.789636

0.0034956

Household Income Reference Category: Under 2 Million Yen
2-3 million yen

0.8774079

0.0011601

3-4 million yen

0.7333903

0.0009596

4-5 million yen

0.6424929

0.0008545

5-7 million yen

0.5512301

0.0007127

7-10 million yen

0.4765621

0.0006419

10-15 million yen

0.3850957

0.0005961

Over 15 million yen

0.2951003

0.0006056

Year of Survey

1.025359

0.0000853

Year Moved in Unit Reference Category:
Moving Time: 1951-1960

0.8868899

0.0014531

Moving Time: 1961-1970

0.7759873

0.0011534

Moving Time: 1971-1980

0.7874699

0.0010364

Moving Time: 1981-1985

0.7023337

0.0010302

Moving Time: 1986-1990

0.7337643

0.0010393

Moving Time: 1991-1998

0.7463949

0.0010276

Moving Time: 1999-2003

0.6486796

0.0011081

Moving Time: missing

0.1567321

0.0021629

Industry of Occupation Reference Category: Self employed in agriculture
Self employed in commerce

0.3273756

0.0006138

Corporate worker

0.4663688

0.0009469

Civil servant

0.7418007

0.0016896

Temporary or day worker

0.3848799

0.0009234

Commute Time Reference Category: Works From Home
0-14 minutes

1.509819

0.0018885

15-29 minutes

1.319365

0.0016882

30-59 minutes

0.6588447

0.0008427

60-89 minutes

0.2382512

0.0003675

90 and more minutes

0.1603035

0.0003663

Constant

2.45e-22

4.06e-23
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Overall the age of the household
head did not have a very large impact on
the type of region a household resided in.
But there were some noticeable patterns.
Households with heads under age 25 or
over age 65 were relatively more likely to
reside in large central cities. The region the
household resided in did not vary much with
type of household (e.g. married couple,
single) as evidenced by the relative risk
ratios being close to one.
The size of the household, however,
has a clear and noticeable relationship with
the region of residence. Larger households
are less likely to live in the largest central
city regions (e.g. Tokyo). This is probably
reflective of the scarcity and high cost of
space in the largest central city regions.
The scarcity of space and concomitant
higher housing costs may result in people
marrying later and hence having fewer
children than their rural counterparts.
The models described above serve as
the basis for our projection methodology.
The next sections explains the assumptions
undergirding our projections in more detail
and presents the results of our projections
for housing unit size, housing type and
location.

VII. PROJECTIONS:
Using the models discussed in the
previous section, we project housing
outcomes for Japan for the years 2020,
2030, and 2035. To project housing
outcomes for these later dates we use
the models specified above but include
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population figures for the later years.
The population figures come from the
National Institute of Population and Social
Security Research (NIPSSR). The NIPSSR
was created in 1996 from the merger of
the Institute of Population Problems of
Ministry of Health and Welfare and the
Social Development Research Institute.
The NIPSSR is the premier organization in
Japan studying population and household
trends and conducting research on social
security policy. As part of their mandate
the NIPSSR produces population and
household projections for Japan (National
Institute of Population and Social Security
Research 2015). The methodology used by
the NIPSSR can be found on their website.
Each of the respective models
illustrates the relationship between the
dependent variable and the life cycle factors
included in the models. For example, the
models give us a sense of the magnitude
of the relationship between the age of the
householder and the size of the housing
unit. Our knowledge of this relationship
allows us to make aggregate level
projections about housing unit size and
the aging of the population. This is done
by substituting the household projection
values produced by the NIPSSR into
the regression equations. Returning to
equations 1 and 2 that were presented
earlier and are listed below:
Equation (1)
y = a + b1x1 + b2x2 + bnxn…

Equation (2):

{

Probability(yj = i)=

1
1+∑m=2 exp(x j B m )
k

exp( x j B i )
k

1+∑m=2 exp(x j B m )

,if i = 1
,if i > 1

In both of the equations as applied
to the examples discussed in the previous
sections x represented the values of the
independent variables, for example a
household whose head is 33 years old,
lives alone, earns 4 million yen per year,
etc. For the purposes of projecting we
supply the values of the hypothetical
scenario of interest. The tables below
list the NIPSSR projections that we use
(National Institute of Population and Social
Security Research 2015).
Recall that our regression models
include the persons in the household in
each age group, number of persons in

the household, and the household type.
We can therefore insert the above NIPSSR
projections into our models to produce
aggregate level projections for housing
unit size, housing unit type and location for
the years 2020, 2030 and 2035. By using
NIPSSR population projections for the
years 2020, 2030 and 2035 we can also
projection housing outcomes for Japan for
those same years.
The final step in developing our
projection models was to calibrate our
projections based on the actual housing
outcomes of interest in 2008. Our projection
models are based on household level data
from the 1993, 1998, and 2003 waves of
the HLS. Aggregate level statistics for the
2008 HLS, however, are available online
(Japan Statistics Bureau 2008). Population
figures for 2010 are also available from the
Japanese census (Japan Statistics Bureau
2014). We inserted 2010 population data into

Table 5: Regression Model used to Predict Location
One
Person

Couple
Only

Couple
and
Children

One
Parent and
Children

Other

Average
Household
Size

2020

34.4%

20.8%

26%

10.1%

8.7%

2.3

2030

36.5%

21%

24.1%

11%

7.3%

2.2

2035

37.2%

21.2%

23.3%

11.4%

6.9%

2.2

Source: National Institute of Population and Social Security Research.
Table 6. NIPSSR Age Composition Projections
Age 0-14

Age 15-64

Age 65 and older

2020

11.7%

59.2%

29.1%

2030

10.3%

58.1%

31.6%

2035

10.1%

56.6%

33.4%

Source: National Institute of Population and Social Security Research.
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our regression models to project housing
size, housing unit type, and location for 2008.
We then compared our projected values for
these three outcomes with the actual values
in the 2008 HLS. The differences between
our projections and the actual observed
values were the adjustment factors. These
adjustment factors were used to calibrate
our models accordingly. Presented below
are the projections for the three outcomes of
interest.
A. HOUSING SIZE PROJECTIONS
Chart 4 illustrates trends in Japanese
housing units along with projected
housing unit sizes for 2020, 2030, and
2035. The overall trend is clear. Based on
the relationships between housing and

demographic patterns observed in the
1993-2003 HLS, housing unit sizes are
projected to increase in size in coming
decades. This result is not surprising
when we consider that housing unit size
increased in Japan from 1993-2003
despite Japan experiencing the most
severe economic downturn of the postwar
era and household size declining during
this time. Both of these trends would be
suggestive of a trend towards smaller
housing units. But as chart 2 illustrated
Japanese housing units rose in size during
this time period.
The projections suggest that as
the Japanese population ages, a larger
proportion of the population will become
middle aged, a period when people

120 m2

110 m2

100 m2

116.6 m2
110.2 m2
90 m2

98.4 m2

89.1 m2

89.9 m2

1993

1998

92.2 m2

94.3 m2

2003

2008

80 m2

2020

Floor Area in Square Meters

CHART 4 : Projected Housing Unit Size
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2030

2035

consume the most housing. For example,
in 2010 among household heads under
aged 60, the largest five-year cohort was
aged 35-39. Ten years later the largest
cohort will thus be 45-49 and so on.
Consequently, the aging of the population
is expected to translate into larger
housing units as well. Moreover, the rise
in housing size is consistent with some of
the same forces giving rise to the second
demographic transition. More specifically,
the same individualism that is responsible
for delayed marriage and childrearing also
increases the desirability of individualized
living space. Such individualized spaces
provide more privacy and are more readily
attainable in larger units. Keeping in

mind that the projections should not be
interpreted as exact predictions, the overall
trend is indicative of one impact that the
maturing of the Japanese population will
have—an increase in housing unit size.
B. HOUSING UNIT TYPE
PROJECTIONS
Chart 5 illustrates our projections for
housing unit type. These projections show
the distribution of housing unit types to
change modestly in coming decades. The
relationships between the age patterns
and housing unit size if projected forward
suggest the proportion of single family
owner occupied units will start to increase

100%

29.2%

30.6%

5.5%

6.9%

80%

60%

9.9%

8.5%

31.9%

30.0%

27.8%

27.1%

35.1%

10%

13.0%

13.1%

13.1%

7.4%

5.7%

4.0%

3.6%

3.6%

52.3%

53.0%

55.8%

56.8%

2010

2020

2030

2035

11.7%
40%

55.3%

54.0%

20%

45.7%

0%

1993

1998

2003

Single Family Owner

Single Family Renter

Multi Family Owner

Multi Family Renter

CHART 5 : Housing Unit Type Projections

36

after declining slightly in the 1993-2003
period. The projections also suggest
increases in the proportion of housing
units that are multi-family owner occupied.
An increase in homeownership,
whether single or multifamily, might
be expected to accompany an aging
population. In Japan as in most
countries the probability of a household
owning their home tends to rise with
age as people become more stable
and acquire the financial resources
necessary for homeownership. Moreover,
homeownership in Japan has traditionally
been viewed as a substitute for an
expansive European style welfare state
(Hirayama 2010b). That is, the security
and financial gains that accompany
homeownership is seen as a way of
providing for the aged. This perspective
on the role of homeownership along
with public policy that long subsidized
homeownership pushed Japanese onto
a housing ladder that culminates with very
high rates of homeownership among the
oldest Japanese (Hirayama 2010b).
Aside from the demographic trends
that are the focus of this paper, several
other trends increase the uncertainty
of the projections for housing type.
Notably, the economic instability that has
characterized Japan since the 1990s has
made it difficult for younger generations
to become homeowners. This difficulty
2
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has been exacerbated by the central
government’s withdrawal of subsidies
from the mortgage market with the
dismantling of the Government Housing
Loan Corporation in 2007 (Oizumi 2007b).
These forces have combined to drive
homeownership rates lower among
successive Japanese cohorts (Hirayama
2010b). In coming years, however, the
long decline in Japanese fertility may make
the bequeathing of housing an increasingly
important source of homeownership. The
small size of Japanese families translates
into more one child families, fewer siblings,
and the bequeathing of a home a larger
source of homeownership. This may offset
the decline in homeownership among
younger Japanese cohorts.
C. LOCATION PROJECTIONS
The last set of projections were
for location. Recall that locations were
classified as large central city, suburb of
large central city, other metropolitan area
and nonmetropolitan or rural.2 Chart 6
shows our projections for location.
According to the projections the
biggest shifts will occur in and around
the prefectures classified as large central
cities. The other metropolitan and rural
areas are projected to change only
modestly. Within the largest central cities
the projections show an increase to 2020
and then a decline to 2035. The suburbs

Prefectures were classified as large central city : Saitama, Chiba, Tokyo, and Kanagawa, Kyoto, Osaka, Hyogo and Aichi. The suburbs of
large central cities were classified as: Ibaragi, Tochigi, Gunma, Yamanashi, Gifu, Mie, Shiga, Nara and Wakayama. Other metropolitan areas were classified by the following prefectures: Miyagi, Niigata, Ishikawa, Shizuoka, Okayama, Hiroshima, Ehime, Fukuoka, Kumamoto,
and Kagoshima. Non-metropolitan: All other prefectures.

outside the largest central cities suggest
a steady increase in their share of the
population.
The largest central cities (e.g. Osaka,
Tokyo) have long attracted young upwardly
mobile migrants in search of economic
mobility and excitement. As the population
ages, the pool of young adults will shrink. For
example, the number of household heads
ages 20-24 is projected to shrink from 1.9
million in 2010 to 1.3 million in 2035 (National
Institute of Population and Social Security
Research 2015). After an initial increase to
2020 the longer term trend is expected to
decrease as the pool of potential migrants to
the big cities continues to shrink.

Conversely, the suburbs outside the
largest cities may see their share of the
population increasing. As the largest cohort
of Japanese under age 60 continues to
mature, they will move through the stages
of life most associated with suburban
living. As a result the projections point to
an increase in the share of the population
residing in suburban regions.
D. SUMMARY
This section utilized the observed
relationships
between
demographic
patterns and housing outcomes, and the
population projections of the NIPSSR, to
project housing outcomes into the future.

100%

80%

60%

11.2%

11.4%

11.4%

11.2%

13.0%

19.2%

19.1%

19.0%

19.0%

16.0%

22.1%

21.9%

21.5%

21.0%

19.1%

17.0%

17.0%

18.0%

21.0%

22.0%

47.0%

44.0%

2030

2035

18.0%

40%

47.5%

48.0%

20%

48.2%

49.0%

2003

2008

54.0%

0%

1993

1998

2020

Large Central City

Non-Metropolitan

Other Metropolitan

Suburb Outside Large Central City

CHART 6 : Projected Location Type of Japanese Households

38

The projections suggest housing unit size
will increase and homeownership in both
single family and multifamily forms will
remain the preferred housing type for the
Japanese. In terms of location, the largest
central cities are projected to increase their
share of the population before tapering
off after 2020, while the suburban areas
outside the largest central cities are
projected to steadily increase their share
of the population to 2035.
As with any set of projections these
projections should be viewed as guides
to likely developments should past
trends continue into the future. This of
course raises the question of how likely
the demographic trends that form the
cornerstone of our analyses are likely to
continue into the future? In the next section
we discuss the inherent uncertainty around
our projections.
E. CAVEATS AROUND THE
PROJECTIONS
The two key assumptions undergirding
our analysis are that the projected
demographic trends will prove accurate and
that the relationships between demographic
patterns and housing outcomes will remain
stable over time. We discuss each of these
assumptions in turn.
The population of Japan is almost
certain to age as those who will become
seniors in coming decades are already
born. For example, the size of the
largest five-year cohort under age 25 is
smaller than any five-year cohort over
age 25. Absent some major epidemic or
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catastrophe (e.g. a war more lethal than
World War Two) we can estimate with
a great deal of accuracy the size of the
population in various age brackets, and it
is clear the Japanese population will age. It
is possible that we are underestimating the
extent to which Japan will age. Improving
medical technology and living standards
may continue to raise the life expectancies
which are already among the highest
in the world in Japan. Nevertheless, the
overall trend seems clear: the Japanese
population will continue to age.
The one significant source of
uncertainty regarding the aging of the
population is immigration. If large numbers
of younger migrants move to Japan, this
could dampen the extent to which the
overall population of Japan ages. Indeed
many other advanced industrialized
countries that also have experienced the
second demographic transition have
partially offset aging trends by admitting
more immigrants (European Commission
2006). Traditionally Japan has not sought
to attract large numbers of immigrants to
its shores. Some Japanese see the relative
cultural and ethnic homogeneity of the
country as a strength and are fearful that
large numbers of immigrants will cause
disharmony. Politicians have often made
claims to the effect that Japan “is not a
country of immigrants” and public opinion
polls show little in the way of widespread
support for increased immigration
(Yamanaka 2008). As one Japanese public
official stated: “We don’t use the word
immigration. There is still a strong insular
mentality. Still it would be a big change for
Japan (Soble 2014).”

Although Japanese policy makers
made it easier for Nikkeijin to return to
Japan and expanded the ease with which
work visas could be obtained, immigration
to Japan is still relatively low by international
standards. There is little indication from the
Japanese government that immigration
policies will be relaxed any time soon.
Of course, Japanese immigration
policy could still change dramatically
relatively quickly. Japan has undergone
revolutionary political and social change
before: During the Meiji restoration when
Japan transformed from a semi-feudal
state to a modern industrial nation in a few
decades, and after World War Two when
Japan transformed itself into a pacifist
democracy. Conceivably, Japan could
transform itself into a nation of immigrants.
One factor beyond the Japanese’
control that could limit the extent to which
widespread immigration can occur in Japan
in the worldwide decline in fertility. Although
Japan is further along than many other
nations, the decline in fertility and aging of the
population is happening across the globe.
Moreover, Japan’s neighbors are among
the nations aging the most rapidly. China,
Singapore, South Korea, and Taiwan all
have fertility rates well below replacement and
are witnessing the aging of their populations.
Proximity is one of the factors that facilitate
transnational immigration. Migrants are more
likely to move to the nation next door, than
around the globe, all things being equal. Thus,
the most likely source of immigrants, nearby
countries, is likely to have relative few young
people to migrate in the near future.

Many of the poorer nations of East and
South Asian are also experiencing declines
in their fertility. Indonesia, Sri Lanka, Thailand,
and Vietnam have fertility rates at or below
replacement while other Southeast Asian
nations are experiencing fertility declines and
have current fertility rates only modestly above
replacement. Nor is the decline in fertility
limited to Southeast Asia. With the exception
of the Middle East, most regions of the
world are experiencing significant declines
in fertility. Other advanced industrialized
nations, as noted above, have already turned
to immigration to address labor shortages.
Taken together this means there will be an
increasing number of countries turning to
immigration to solve their demographic
challenges at the same time as there will
be fewer nations with surplus population to
solve these problems. Japan may have to
compete with other aging societies to attract
immigrants with no guarantee of winning that
competition.
Given current demographic trends in
Japan, the traditional Japanese reticence
to accept widespread immigration, and the
global aging trend, the aging of Japanese
society seems to be a relatively safe
assumption. We turn now to considering
the other assumption, the relationship
between demographic patterns and housing
outcomes. The regression models that were
used to develop our projections were based
on the family life-cycle. That is, as people and
families move through the various stages of life
their housing needs and consumption patterns
will change. This perspective has proved a
durable framework for understanding the
housing decisions people make across time
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and space (Doling 1976). Numerous studies
have demonstrated the veracity of the life cycle
as a framework for understanding the housing
decisions of people throughout the postwar era
and across advanced industrialized countries
in the America, Europe and Asia (Herbers,
Mulder, and Modenes 2014, Morrow-Jones
and Wenning 2005, Lawton, Murphy, and
Redmond 2013, Horioka 1988, Park and Lee
2008).
The consistency of the family life cycle
as a framework for understanding housing
choices allows for a modicum of confidence
that the relationships between such choices
and demographic patterns that were
uncovered in the analyses above will endure
over the next few decades at least. These
relationships are not ephemeral or likely to
change drastically in the near future. Put
succinctly, the assumption that the family lifecycle will influence housing choices in Japan
in a manner similar to that described above,
would appear to be a plausible assumption.

VIII. CONCLUSION:
This report explores how the aging
of the Japanese populace may manifest
in terms of housing choices, specifically
housing unit size, housing type and
location, in future decades. Using the family
life cycle as a framework for understanding
the relationship between age, household
composition, and housing outcomes, we
projected demand for housing units size,
housing type and location for Japan for the
years 2020, 2030, and 2035. The housing
projections were based on published
population projections from the NIPSSR.
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The relationships between housing
unit type and demographic patterns that
were observed using the 1993-2003 HLS
data portend to increasing housing unit
size, modest increases in the proportion
of Japanese living in single family and
multifamily owner occupied units, and the
largest metropolitan areas continuing to be
home to the lion’s share of the population
with the suburbs in particular increasing
their share. As with the other projections
there may be other factors not accounted
for in the models, such as those described
in the preceding section, that temper the
extent to which the actual outcomes match
the projections. Moreover, large scale yet
unanticipated shocks may occur that render
implausible many of the assumptions that
undergird our projections.
Nonetheless, the projections provided
are still useful as a tool for elucidating
how demographic change in Japan will
impact housing. The projections point to
the direction in which housing in Japan
is headed. Observers may use this
information in ways that help Japan adapt
to its demographic dilemma.
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