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Abstract:

Projections of changes in household composition are crucial for understanding how demographic
dynamics affect future social, economic and environmental development pathways, given that
household is often the unit of consumption of goods and services and even a unit of production in many
traditional societies. However, consistent population and household projections are underdeveloped,
mainly due to the complexity of household formation/dissolution processes and data limitations. This
study is designed to explore the patterns of household compositional changes, through analyzing the
evolution of age- and size-specific headship rates among rural and urban populations of different
regions of the world, and over time. Using data from Integrated Public Use Microdata Series (IPUMS
International), we compare the headship rates of 55 countries across several decades to over a century,
and investigate how headship rates of a country evolve over time, and how headship rates vary across
countries. This paper pays particular attention to the relationships between changes in major
demographic variables and changes in headship rates. We also study the headship rates of population
by different characteristics, such as rural/urban residence, education attainments. Our study reveals a
general pattern of evolution of headship rates by age, rural/urban status, and size over time and across
countries at different socioeconomic development levels and different stages of demographic transition.
A multivariate regression model is constructed to project the changes in headship rates as the
consequences of socio-demographic factors, which will be used to inform the development of an
improved and extended headship rate household model that project future household numbers and
compositions by considering the impacts of demographic dynamics on household formation.
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Extended Abstract
1. Introduction

Projections of changes in household composition are crucial for understanding how demographic
dynamics affect future social, economic and environmental development pathways (MacKeller et al.,
1995; Jiang, 1999; Liu et al., 2003), given that household is often the unit of consumption of goods and
services and even a unit of production in many traditional societies. Anticipating changes in the number,
size, and composition of households is an important element of many issues of social concern including
elderly support (Dalaker, 1999), housing policies (Holmberg 1987; King, 1999; Muller et al., 1999;
Canada Depository Service Program, 1996; Scottish Executive, 2000), household savings and
consumption patterns (Deaton and Paxson, 2000; Tsai et al., 2000; Gokhale et al. 1996), and
environmental consequences (O’Neill et al. 2010; Liu et al., 2003; O’Neill et al., 2001; Perz, 2001;
MacCracken et al., 1999; Van Diepen 1995; Jiang, 1999; MacKeller et al., 1995; Fuernkranz-Prskawetz, et
al. 2001; Carlsson-Kanyama and Linden, 1999).

However, consistent population and household projections are underdeveloped, mainly due to the
complexity of household formation/dissolution processes and data limitations (Jiang and O’Neill 2004



and 2007). While there have been a number of micro- (e.g. Hammel et al., 1976; Wachter 1987) and
macro-dynamic (e.g. Van Imhof & Keilman 1991; Zeng et al. 1997) household simulation/projection
models, the static headship rate method is most widely used for household projections. This is because
the existing micro- and macro-dynamic household projection models often have high computational
intensity and require extensive inputs which usually are not available from conventional demographic
data sources. The headship rate approach is a popular methodological choice because it is easy to apply
and its data demands are modest (e.g. US Bureau of the Census, 1996; Muller Canada Depository Service
Program, 1996; King, 1999; Scottish Executive, 2000; Statistics New Zealand, 2003; Australian Bureau of
Statistics, 2003).

However, a classic headship rate method suffers from two main limitations. First, it produces limited
detail in projecting changes in household composition. For instance, it does not project the number of
households by size, while a number of studies reveal that changes in household composition by size will
affect per capita consumption of energy and other goods and services given the changes in economy of
scales (Jiang 1999; Fuernkranz-Prskawetz, et al. 2001; Liu et al., 2003). Moreover, changes in household
size among the elderly population are also important to anticipating changes in social service demand.
The second limitation of a headship rate model is that it typically assumes constant headship rates,
when in fact they are likely change due to changes in age structure and in behavior, which have clear
linkage to demographic events, such as fertility, mortality and migration.

Over the past decade, we have been working to develop a method that (1) project changes in number of
households, distribution by size and age of the householders; (2) use the conventional demographic
data sources and therefore easy to apply; and (3) can clearly identify links between demographic events
and changes in household composition (Jiang 1999; Jiang and O’Neill 2004, 2007, and 2009; O’Neill and
Jiang 2007). This method is based on extending and improving conventional headship rate model. The
current paper takes an important step to understand how age- and size-specific headship rates evolve
over time and across rural and urban areas in different countries/regions of the world, and explore any
existing regularity in the changes and their possible linkages with major demographic events.

2. Data and Method

The headship rate is derived from the number of household heads by age a, household size s and

rural/urban resident r, H over the population of corresponding age and rural/urban residence

(a,s,rit)”

denoted as P(a’r’t) . The basic relation is

H

_ (a,s,r,t)
h(a,s,r,t) - P

(a,rt)

In this research, we use all datasets available from Integrated Public Use Microdata Series (IPUMS) and
take advantage of the large sample size of the IPUMS data that covers 55 countries from different
regions and span multi-decades. The IPUMS-USA includes data from the US decennial censuses of more
than a century which was firstly used in our analysis. The harmonized dataset of the IPUMS-
International from other 54 countries is compatible with the data from the IPUMS-USA, therefore is
preferred in our research. However, as the aim of our research is to calculate the headship rates by
rural/urban status and the harmonized dataset for many countries do not include the variable of



rural/urban status, we have to use the unharmonized data to impute the rural/urban status of the
households surveyed.

3. Preliminary Results

Based on our preliminary analysis, we find that the age-size-specific headship rate changed significantly
over time in all countries, and assuming constant headship rates for future household projections will
underestimate the changes in the number and composition of households. This is particularly true for
the developing world which is under considerable social and demographic transition. More importantly,
our research reveals that there exists a general pattern of changes in age-size-specific headship rates
across different regions of the world and over time, and the changes are closely related to their stages
of demographic transition.
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Figure 1 comparison of headship rate of size 2



As an example, Figure 1 shows that the age-specific headship rates for household size 2 in the US have
continuously increased in the past century, and the increase is particularly significantly for old age and
young adult groups. And the same pattern of changes exists across regions/countries at different stages
of demographic transition. Evolving age-size-specific headship rates reflect the behavioral changes in
household formation and dissolution, which can be directly represented by the main comprehensive
demographic variables, such as total fertility rate, life expectancy, internal and international migration
rate. Figure 2 shows the changes in the age-specific headship rates of large households (size 7+) in rural
Thailand over the past three decades (Figure 2a) and the comparison of the headship rates of large
households in the rural areas of several developing countries (Figure 2b). In the past three decades, the
headship rates of large households (size 7+) in Thailand declined substantially. This change to a great
extent is owing to the dramatic fertility decline (TFR declined from 5.99 in 1970, to 3.92 in 1980, 2.30 in
1990, and to 1.77 in 2000). The large difference in headship rates of large households between the
listed developing countries in Figure 2b also correspond to the differences in their TFRs (Ghana 5.34,
Bolivia 4.80, Costa Rica 2.95, and Thailand 1.77).
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Figure 2 Changes in headship rates of household size 7+



A care study of the relationship between some comprehensive demographic indicators (TFR, life
expectancy, urbanization level) and age-size-specific headship rates will lead to the establishment of a
regression model, which can help to project the changes in household composition by age, size and
rural/urban residence. More importantly, these indicators are also the parameters in a population
projection. Therefore, adopting the same scenarios on the changes in these demographic events will
ensure consistent projections in the number and composition of population and households.
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