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Abstract: 
This study compares the wellbeing of Indigenous children to non-Indigenous in Australia. Using a 

dynamic measure of multidimensional disadvantage that builds duration and persistence of 

disadvantage in the measure, and a unique combination of panel data sets on children, this paper 

provides robust evidence that shows that Indigenous children suffer considerably higher levels of 

disadvantage than non-Indigenous children. The multidimensional approach allows for the 

identification of the dimensions where the disadvantage is most profound, requiring targeted 

intervention. The use of the dynamic framework yields the result that the disadvantage already 

suffered by the Indigenous children relative to non-Indigenous children worsens on the 

incorporation of duration and persistence of disadvantage in the measure. The study identifies 

Health, Housing and Schooling as areas where the disadvantage of the Indigenous children is large. 

Remoteness of location is found to compound the severity child’s disadvantage.     
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The Multidimensional Disadvantage of Australian Children with a 

Comparison between Indigenous and Non-Indigenous Children 

 

1. Introduction 

 

There is widespread appreciation in the economics literature of the need to study the factors 

influencing the welfare of children since they form the human capital of tomorrow and will be 

a key determinant of a nation’s economic growth and overall wellbeing in the future. In the 

development literature, for example, the health of young children has attracted significant 

interest (see Dasgupta (1993) for a review). The educational attainment and skill development 

of children has also attracted much interest. Despite the fact that the wellbeing of children 

depends on a multitude of factors, including education, health, material provisions, safety and 

emotional security, rarely has child welfare been studied across a range of dimensions 

simultaneously. Nor have many attempts been made to aggregate into a composite index of 

child welfare.   

 

In welfare economics broadly, there has been a move away from unidimensional welfare 

measures towards more comprehensive multidimensional measures of deprivation, following 

Sen (1985). The most prominent example of such a measure is the Human Development Index 

(HDI) that is now routinely used to rank countries in the annual Human Development Reports 

(HDR) published by the UNDP(United Nations Development Programme). Following Alkire 

and Foster (2011), the HDI has been extended to the Multidimensional Poverty Index (MPI) 

that has been used in the more recent HDRs. Other examples of multi-dimensional welfare 

measures include Bourguignon and Chakravarty (2003), Chakravarty and D’Ambrosio (2006), 

Jayaraj and Subramanian (2010), Nicholas and Ray (2012), Martinez and Perales (2014), and 

Rogan (2016)4.   

   

                                                           
4 See the recent text by Alkire et al (2015) for a comprehensive review of the literature.   
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However, there has been relatively few studies with an exclusive focus on the welfare of 

children using the wider measure of multidimensional disadvantage5. For example, the study 

by Martinez and Perales (2014) provides evidence of multidimensional poverty in Australia 

from 2001 and 2013 using the Household, Income and Labour Dynamics in Australia (HILDA) 

data, finding that multidimensional poverty increased in Australia following the Global 

Financial Crisis (GFC) in 2008. But its focus is not on children, let alone vulnerable subgroups 

of the population such as Indigenous children. Though not couched in the Alkire and Foster 

(2011) framework, Scutella, Wilkins and Horn (2009) also adopt a multidimensional approach 

to provide evidence on poverty and ‘social exclusion’6 in Australia but again their focus is not 

on children. Scutella, Wilkins and Kostenko (2013) extend this study by introducing dynamic 

considerations in a multidimensional framework and draw a distinction between the intensity 

of social exclusion at a point in time and its persistence over time. However, the Australian 

evidence provided in this study is limited to individuals aged 15 years and above, hence does 

not consider children. 

 

Notwithstanding a significant and growing literature on social exclusion, poverty and 

disadvantage, there is a limited literature that focusses exclusively on children. Examples of 

studies on the welfare of children include Daly and Smith (2005), Bradshaw, Hoelscher and 

Richardson (2007)7, Bastos and Machado (2009), Minujin and Nandy (2012). The present 

study is in this recent tradition. With the exception of Minujin and Nandy (2012), none of the 

above cited studies on child welfare use the axiomatic approach of Alkire and Foster (2011) to 

employ a measure of multidimensional deprivation that satisfies certain reasonable axioms 

specified a priori. The application of the recent axiomatic measures of multidimensional 

deprivation is mostly restricted to households or adults. To our knowledge, there are hardly 

any studies of multidimensional deprivation or disadvantage of Australian children and none 

that we are aware of on Indigenous children in Australia. This dearth of research reflects a lack 

of recognition that the disadvantage of children is multidimensional in nature, and should be 

                                                           
5 Note that we apply the term disadvantage rather than deprivation. Conceptually the term disadvantage still aligns 

with this body of theoretical literature examining deprivation, yet the term disadvantage is more in keeping with 

the concepts applied to studies of child wellbeing in the Australian context (for example, see Overcoming 

Indigenous Disadvantage: Key Indicators Report (Steering Committee for the Review  of Government  Service 

Provision  (2014)). 
6 See, also, Saunders (2015) for an examination ‘the social inclusion agenda that formed the centrepiece of the 

social policy agenda of the Australian Government between 2007 and 2013’.  

7 As Bradshaw et al. (2007) note that the wellbeing of children is not monitored on the European level. This is 

also true in several other regions of the world. 
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afforded the same attention as studies of inequality or poverty at the household level, on which 

a significant literature exists. A unidimensional measure of disadvantage of children that is not 

based on a recognition of its multidimensionality will be misleading, since it may hide wide 

differences in disadvantage between dimensions. Moreover, it will not allow effective policy 

intervention that requires identification of the dimensions where the disadvantage is large. The 

absence of literature on multidimensional disadvantage of Indigenous children is particularly 

significant and conspicuous since much interest on the welfare of Indigenous children has been 

generated recently by discussions on the ‘Stolen Generation’8.The present study attempts to 

overcome this gap in the literature by considering exclusively the welfare of Australian children 

using a dynamic measure of multidimensional disadvantage with special reference to the plight 

of Indigenous children.  

 

The present study therefore has two significant points of departure from much of the previous 

literature. These features confer both empirical and methodological interest on this study. First, 

the empirical analysis includes separate analyses of the disadvantage of Indigenous and non-

Indigenous children in Australia, and comparison between their varying states of disadvantage. 

The study is based on two different datasets, both at the unit record level of children, of which 

one focusses exclusively on Indigenous children. This allows us to compare the plight of 

Indigenous and non-Indigenous children using the multidimensional framework in a manner 

that has not been attempted before. The results should be of considerable value to policy 

especially in the light of the Australian Government’s explicit policy targets to improve the 

living conditions and life outcomes of the Indigenous population relative to non-Indigenous 

children, which are articulated in the highly significant  ‘Closing the Gap,’ report (Australian 

Government 2016) 

 

Information on the living conditions of Indigenous children in Australia is contained in two 

sets of panel data on Australian children: the Longitudinal Study of Australian Children (LSAC) 

and the Longitudinal Study of Indigenous Children (LSIC) 9 . While the former includes 

Indigenous children as a small part of an overall sample of Australian children, the latter deals 

exclusively with Indigenous children. As part of its empirical contribution, this study compares 

information on the same or similar dimensions between the Indigenous children in LSAC and 

                                                           
8 See http://www.racismnoway.com.au/teaching-resources/factsheets/52.html. 
9 The datasets are described in detail in Section 3.  
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LSIC. Any difference in the magnitudes of the comparable dimensions between the two 

datasets will possibly reflect, besides measurement errors, cultural and other differences 

between the responses of the Indigenous children in the two datasets, and in the framing of the 

questions and treatment of the answers by the enumerators. At the same time, the availability 

of panel data on Australian children from two different data sources gives the results wide 

interest. 

 

Second, methodologically, the study on Australian children is conducted using the dynamic 

multidimensional deprivation framework introduced in Nicholas and Ray (2012). While that 

study was not focussed on children, the present study is. A key limitation of the 

multidimensional deprivation literature has been the static nature of the measures which do not 

distinguish between transitory and permanent deprivation in particular dimensions. While the 

availability of panel data provided an impetus for the introduction of dynamic considerations 

in the literature on deprivation, such extensions have mainly been restricted to the 

unidimensional context.10 In contrast, there has been to date a limited literature that introduces 

dynamic considerations in the multidimensional context. The latter literature is limited to 

Nicholas and Ray (2012), Bossert, Ceriani, Chakravarty and D’Ambrosio (2012), Scutella, 

Wilkins and Kostenko (2013), and Alkire et al (2013)11. There is no such literature on children, 

let alone children from vulnerable subgroups of the population in a developed country. The 

chief motivation of this study is to address this limitation and extend this literature to Australian 

Indigenous children. 

 

By incorporating dynamic considerations, this paper draws a distinction between persistence 

and duration of disadvantage. While the ‘persistence’ of disadvantage refers to the number of 

uninterrupted spells of disadvantage, ‘duration’ refers to the total number of periods of 

disadvantage and thereby includes both interrupted and uninterrupted spells.12 The Australian 

application illustrates the usefulness of the dynamic extension, as it allows for the identification 

of population subgroups and disadvantage dimensions that are characterised by recurring and 

persistent deprivation so that they can be directly assisted in targeted policy intervention. This 

                                                           
10 Examples of recent contributions in the unidimensional context include Calvo and Dercon (2007), Foster 

(2007), Bossert, Chakravarty and d’Ambrosio (2010) and Gradin, del Rio and Canto (2012). 

11 See, also, Alkire et al (2015).  

12 See Bossert, Chakravarty and d’Ambrosio (2010) for a similar distinction in the unidimensional context. 
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is particularly useful in the context of the ‘Closing the Gap” targets that seek to address the 

extent to which Indigenous fall behind non-Indigenous Australian children. 

 

The plan of the article is as follows. Section 2 introduces briefly the dynamic extension of the 

axiomatic multidimensional disadvantage measure used in this study. The dataset is described 

in Section 3. The results are presented and analysed in Section 4. Section 5 concludes the paper.  

 

2. Analytical Framework13  

2.1: The Multidimensional Disadvantage Index 

Assume we observe, for all N individuals in the population of interest, 𝐾 different indicators 

of disadvantage and T equally-spaced periods of time. We say that a child i is disadvantaged in 

indicator  j at time t when 𝑥𝑖𝑗𝑡 < ℎ𝑗, where 𝑖 ∈ {1,2, … , 𝑁 }, 𝑗 ∈ {1,2, … , 𝐾 }, 𝑡 ∈ {1,2, … , 𝑇 },

𝑥𝑖𝑗𝑡 is child i’s attribute level in indicator j at time t, and ℎ𝑗  is a cut-off point that determines 

whether or not a child is considered disadvantaged in a particular dimension. A general 

specification discussed in Atkinson (2003) and applied in Alkire and Foster (2011) allows the 

depth of disadvantage in a particular dimension/period to be taken into account: 

𝑑𝑖𝑗𝑡
𝛾

=  {(1 −
𝑥𝑖𝑗𝑡

ℎ𝑗
)

𝛾

  if 𝑥𝑖𝑗𝑡 < ℎ𝑗

0           otherwise

                                                   (1) 

where 𝛾 ≥ 0 is a sensitivity parameter along the lines of the poverty measure due to Foster, 

Greer and Thorbecke (1984). 𝛾 allows the individual weight given to an indicator to increase 

with the depth of disadvantage in that particular dimension. However, the types of variables 

used in multidimensional studies often come from survey questions that are either qualitative 

and/or dichotomous in nature (for example, whether an individual has access to a certain 

good/service or not). In such cases, disadvantage has to be represented by a restriction on 

equation (1), namely, by specifying  𝛾 = 0 . In other words, 𝑑𝑖𝑗𝑡
0 =1 when a child is 

disadvantaged in indicator j at time t, and 𝑑𝑖𝑗𝑡
0 =0 otherwise.  

                                                           
13  The reader is referred to Nicholas and Ray (2012) for a more detailed presentation of the dynamic 

multidimensional measure used here.  
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Given this, each child 𝑖 can be said to have an individual disadvantage profile, which is a 

matrix 𝑫𝒊 = (
𝑑𝒊11

0 … 𝑑𝒊1𝑇
0

. . . . .
𝑑𝒊𝐾1

0 … 𝑑𝒊𝐾𝑇
0

)  where 𝑑𝑖𝑗𝑡 ∈ {0,1} ∀𝑗 ∈ {1,2, … , 𝐾 } , 𝑡 ∈ {1,2, … , 𝑇 }  and 𝑖 

∈ {1,2, … , 𝑁 }. The individual disadvantage score 𝜇𝑖 is a function 𝑓: 𝑫𝒊 → 𝑹 where 𝑹 is the 

set of real numbers.14  

The population disadvantage profile is a vector 𝝆 = (𝜇1,...., 𝜇𝑁) of individual scores in non-

decreasing order. The multidimensional disadvantage index Ω is then a function  𝑔: 𝝆 → 𝑹. 

 

2.2: Desirable Properties  

[i] Subgroup Decomposability (SD) 

The class of population subgroup decomposable measures requires that for any 

partitioning of the population, the overall index must be a population-share weighted 

average of the subgroup indices.  

[ii] Normalisation (NN) 

Normalisation requires that Ω∈[0,1] with 1 being the maximum disadvantage possible, 

and 0 being no disadvantage.  

Properties [i] and [ii] allow comparability of the measure across different populations with 

different numbers of disadvantage indicators and/or time periods. SD can be satisfied by a 

simple sum of individual scores. For NN to be satisfied while preserving SD, the following 

specification is adopted: 

Ω =
∑

𝜇𝑖

𝜇𝑚𝑎𝑥

N
i=1

N
                                                                              (2) 

Equation (2) has a useful interpretation as the average child disadvantage score ratio in the 

population of interest. 

[iii] Dimensional Monotonicity (KM) 

This requires that for any time t and any child i, Ω increases as the number of indicators 

in which child 𝑖 is disadvantaged increases.  

                                                           
14 Given that 𝜇𝑖 takes as its input the (𝑇x𝐾) matrix 𝑫𝒊, there can in principle be a maximum of 2(𝑇∗𝐾) different 

types of child disadvantage scores, one for each possible permutation of the child disadvantage profile. 
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[iv] Durational Monotonicity (TM) 

This requires that for any indicator j and any child i, Ω increases as the number of 

periods in which child 𝑖 is disadvantaged in increases.  

Properties [iii] and [iv] can be satisfied by initially adopting a simple ‘counting’ approach to𝜇𝑖; 

that is, the input into the function f is simply a count of child i’s total number of episodes of 

disadvantage, ∑ ∑ 𝑑𝑖𝑗𝑡
0𝑇

𝑡
𝐾
𝑗 . Note the counting approach renders the measure unable to 

discriminate between different sources of disadvantage, since it is only the number of episodes 

of disadvantage the child experiences across any dimension, and not the indicator from which 

disadvantage comes, that counts towards the score. If there is reason to believe that certain 

indicators are more important than others, relative weights can be applied to them. Atkinson 

(2003) notes that weights on indicators should ideally be proportional; however, he also 

recognises that weights may be different if different variables are more relevant to different 

subsets of the population. Using the counting approach, 𝜇𝑖 in (2) can be expressed in terms of 

child i’s disadvantage profile over K indicators and T time periods, so that equation (2) 

becomes: 

Ω𝛼 =

∑ (
∑ ∑ 𝑑𝑖𝑗𝑡

0𝑇
𝑡

𝐾
𝑗

𝑇 ∗ 𝐾 )

𝛼

N
i=1

N
                                                                           (3) 

Setting the parameter 𝛼 ≥ 0 allows for the aggregate index to be sensitive to the distribution 

of disadvantage among children, in this case across time and indicators. It is applied in the 

unidimensional poverty context by Gradin et al (2011). When 𝛼 = 0, equation (3) gives us the 

headcount ratio of children in the population disadvantaged in at least one indicator j for at 

least one time period t. When 𝛼 = 1 , the weight for each child is increasing in a linear fashion 

as the count of disadvantage increases. As 𝛼 → ∞, the index gives us a headcount ratio of 

children in the population disadvantaged in all the indicators for all time periods.  

Equation (3) can be seen as a generalisation of both Jayaraj and Subramanian (2010) (JS 

hereafter) and Chakravarty and D’Ambrosio (2006) (CD hereafter) approaches. In JS, the two 

time periods 1992-93 and 2005-06 were considered separately; therefore Ω𝛼 was calculated 

with 𝑇 = 1 and a different Ω𝛼  provided for each time period. Although by observing the 

measure (Ω𝛼|𝑡=(1992−93)) > (Ω𝛼|𝑡=(2005−06 )) , one can conclude that deprivation has been 

reduced over time, it becomes problematic to compare subgroups within the population over 

the period in question. This is because in some periods one subgroup may do better than the 
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other, but the reverse may be true for other periods, in which case it no longer becomes clear 

how to conclude if one group is doing better than the other over the whole period. Equation (3), 

taking into account the full length of time over which one is interested in, is able to produce a 

single conclusive index for subgroup comparison. 

The duration-augmented measure proposed in equation (3) can be seen as a multidimensional 

analogue to Foster’s (2007) “duration-adjusted 𝑃𝛼  measure” in the unidimensional context, 

which adjusts the standard headcount ratio of poverty by the average periods of poverty 

experienced by the individual. 

 

2.3: Additional Properties 

When α > 1 in equation (3), two additional properties emerge: 

[v] Dimensional Transfer Principle (KT) 

Assume that there are two children a and b where for some individual deprivation 

function : 𝑫𝒊 → 𝑹, 𝜇𝑎 > 𝜇𝑏. If child a suffers disadvantage in one additional indicator 

but child b’s disadvantage is reduced by one indicator, the aggregate measure must 

register an overall increase in disadvantage.  

[vi] Durational Transfer Principle (TT) 

Assume that there are two children a and b where for some child disadvantage function 

: 𝑫𝒊 → 𝑹, 𝜇𝑎 > 𝜇𝑏. If child a suffers one additional period of disadvantage but child 

b’s disadvantage is reduced by one period, the aggregate measure must register an 

overall increase in disadvantage. 

Both properties are desirable since they essentially give increasingly larger weights to children 

with additional disadvantage.  

 

2.4: Incorporating Persistence 

While equation (3) may incorporate the duration of disadvantage (that is, the count of periods 

in which a child is disadvantaged in a particular indicator), it does not explicitly consider 

persistence, that is, the disadvantage of a child in a particular indicator over consecutive periods. 

However, information on the level of persistence is useful in many situations and, given our 
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emphasis on the dynamics of disadvantage, we specify a measure that further generalises 

equation (3).  

Each 𝑑𝑖𝑗𝑡
0  can be said to belong to a disadvantage spell, which is a sequence of uninterrupted 

disadvantage periods in a particular indicator. 𝑐𝑖𝑗𝑡  is the length of the disadvantage spell 

associated with a particular 𝑑𝑖𝑗𝑡
0 . 

PΩ𝛼 =

∑ (
∑ (∑ [𝑑𝑖𝑗𝑡

0 ∗ 𝑠]𝑇
𝑡 )𝐾

𝑗

𝑇 ∗ 𝐾 )

𝛼

N
i=1

N
                                                                    (4) 

where 𝑠∈[0,1] is a non-negative increasing function of 𝑐𝑖𝑗𝑡 that takes on the maximum value 

of 1 when the disadvantage in question (𝑑𝑖𝑗𝑡
0 = 1) is part of a c=T period spell.15 Equation (4) 

incorporates into a multidimensional framework Gradin et al.’s (2012) unidimensional 

generalisation of persistence weights. This allows the multidimensional index to satisfy the 

following property while retaining properties [i]-[vi]. 

[vii] Durational Persistence Monotonicity (TPM) 

This requires that for any child i, indicator j and period t,  Ω increases as 𝑐𝑖𝑗𝑡 increases.  

Choosing a functional form for 𝑠 means explicitly defining an aggregate trade-off between one 

additional indicator of disadvantage against being disadvantaged for an additional consecutive 

period. Following Gradin et al (2012) and extending their idea to the multidimensional context, 

we specify 𝑠 = (𝑐𝑖𝑗𝑡 /𝑇)
𝛽

 where 𝛽 ≥ 0 is a parameter that determines the sensitivity of the 

index to the length of disadvantage spells.16 In the empirical application, we set 𝛽 = 1. This 

means that every additional period of disadvantage in a particular indicator increases each 

associated period of disadvantage by the equivalent of 1/𝑇  additional indicators of 

disadvantage. For example, consider a child’s deprivation profile for 𝐾 = 1  and 𝑇 = 4 ; 

𝑫𝒊=(1,1,0,0). Using equation (4) and 𝑠 = (𝑐𝑖𝑗𝑡 /𝑇), 𝜇𝑖 = (
1∗2/4+1∗2/4+0∗2/4+0∗2/4

4
)

𝛼

, where 

disadvantage in 𝑡 = (1, 2) is each multiplied by 2/4 to indicate that they belong to a spell of 2 

                                                           
15Equation (4) moves beyond a simple counting approach since it uses information on permutations of deprivation 

across the time dimension, and not simply combinations.  

16 The three parameters used in this study, 𝛼, 𝛽, and 𝛾, correspond to the same parameters in Gradin et al’s (2012) 

unidimensional model, except that 𝛼 only applies to deprivation across time in their specification, whereas 𝛼 

applies to both time and indicators here.  
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out of a maximum of 4 periods. For robustness we also consider results from 𝛽 = 3 and 𝛽 = 5 

in the empirical application. 

 

3. The Data and Choice of Dimensions 

 

3.1  Data 

This study uses data from the Longitudinal Study of Australian Children (LSAC) and the 

Longitudinal Study of Indigenous Children (LSIC). The LSAC survey is conducted in 

partnership between the Department of Social Services (DSS), the Australian Institute of 

Family Studies (‘the Institute’) and the Australian Bureau of Statistics (ABS), with advice 

provided by a consortium of leading researchers known as the LSAC Consortium Advisory 

Group. Data collection for the first wave of LSAC started in 2004 and since then, has been 

conducted every two years. The child is the sampling unit of the survey. The LSAC tracks two 

cohorts of children: B Cohort (infant cohort which includes children born between March 2003 

and February 2004) and K Cohort (child cohort which includes children born between March 

1999 and February 2000). The LSAC study employs a two-stage clustered sample design 

approach, firstly selecting postcode and then the children. Postcodes are selected according to 

a probability proportional to the population size where possible, and with equal probability for 

small-population postcodes. Children from both cohorts were selected from the same 311 

postcodes. Some remote postcodes were excluded from the design, and the population 

estimates were adjusted accordingly17. 

The LSIC study began in 2008 with funding provided under the 2007-08 Federal Budget. 

Strategic guidance and leadership on content, operation and analysis of the LSAC study is 

provided by the Longitudinal Studies Advisory Group (LSAG). The study employs an 

accelerated cross-sequential design, involving two cohorts of Indigenous children; Baby cohort 

(B cohort) and Child cohort (K cohort). Aboriginal and Torres Strait Islander children born 

between December 2003 and November 2004 (K cohort) or between December 2006 and 

November 2007 (B cohort) are the sample units in LSIC. The majority of families in LSIC 

were recruited using addresses provided by Centrelink and Medicare Australia 18 . Other 

                                                           
17 For more information on survey design and related information, refer to the LSAC Data User Guide 2013. 

18 Centrelink is the program of Australian Government managed under the authority of Department of Human 

Services. Centrelink delivers government payments and support services to of the Australians, on a needs basis. 

Medicare is the authority that administers government-funded health care to Australians. 



13 

 

informal means of contact such as word of mouth, local knowledge and study promotion were 

also used to supplement the number of children in the study. The study focuses on eleven 

geographic sites to cover the range of socioeconomic and community environments where 

Aboriginal and Torres Strait Islander children live. The main criterions for choosing these sites 

are to ensure equal representation of urban, regional and remote areas and to represent the 

concentration of Aboriginal and Torres Strait Islander people around Australia19. However, 

some of these sites are underrepresented due to small resident population and geographical 

spread, while some are overrepresented as the number of eligible children were in excess of 

the required sample. Although the LSIC survey is not nationally representative, it sufficiently 

reflects the distribution of Aboriginal and Torres Strait Islander children according to the states 

and territories in which they live and across urban, regional and remote areas. 

The present study uses Release 5 of the LSAC data, which includes data for the K cohort from 

wave 1 to wave 5. This corresponds to children aged from 4–5 years of age up to 12–13 years. 

The data used in this study are mainly collected from the questionnaires completed by the main 

caregiver (identified as Parent 1) and the child’s teacher. The responses to the parent 

questionnaire are collected through face-to-face interview recorded on paper in wave 1 and 

then through face-to-face interviews recorded on computer in all the subsequent waves. The 

data from teachers is collected through mail questionnaires. Wave 1 included 4983 children, 

however, the response rate decreased in subsequent waves from 100% in wave 1 to 79.4% in 

wave 5 for K cohort. The original LSAC study contains responses from 4983 study children in 

wave 1, 4464 children in wave 2, 4332 children in wave 3, 4164 children in wave 4 and 3956 

children in wave 5. This study uses a balanced panel, including only those children who are 

present in the all the waves, which leaves 3956 children as the sample size for each wave. After 

cleaning the data for missing observations and invalid responses20, a total of 3557 children are 

available each wave in the balanced panel as used here (equivalent to 90% of the original 

sample). Out of these 3557 children, 1830 were male and 1727 were female. 

For LSIC, the study again uses the data on the K cohort of children. We used Release 6 of the 

LSAC study which contains information on children from 3½–5 years of age (wave 1) collected 

                                                           
19 For more details, refer to the LSIC Data User Guide Release 6. 

20 The missing observations and invalid responses are coded as -1 (meaning not applicable (when explicitly 

available as an option in the questionnaire)), -2 (meaning don’t know), -3 (meaning refused or not answered) and 

-9 (meaning not asked due to various reasons). In very few cases, where the study child’s responses (for the 

variable needed in the analysis) were available in each wave but missing only in one wave, the response from the 

previous wave was used instead of dropping that child from the panel altogether. This approach was adopted to 

retain the sample size as far as possible and minimize the loss of observations. 
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annually until age 8½–10 years (wave 6). Wave 1 of LSIC included 717 children in the K 

cohort, but the response rate relative to the starting wave fell to 70.0% by wave 6. After the 

starting wave, LSIC included 655 children in wave 2, 586 children in wave 3, 534 children in 

wave 4, 530 children in wave 5, and 502 children in wave 6.21 Once we constructed a balanced 

panel which only included children who participated in all six waves of LSIC and accounted 

for missing or invalid observations, there remained a total of 321 Indigenous children. Of these 

children, 172 were male and 149 were female. The same methodologies that we applied to 

construct the balanced panel for the LSAC study (described above) were applied to LSIC too. 

Similar to LSAC, the survey items used in our analysis mainly use the data collected from the 

questionnaires completed by the child’s main caregiver (nominated as Parent 1) and their 

teacher. 

 

3.2 Dimension of Disadvantage 

The guiding principle for the choice of disadvantage dimensions is to extend the focus from 

income or monetary based indicators to non-monetary aspects of wellbeing, focussing on the 

conditions under which a child is living and his/her outcomes in different domains.  This is in 

line with the UN Convention on the Rights of the Child (CRC) which offers a normative 

framework for the understanding of children’s wellbeing. The CRC promotes a holistic view 

of the child, giving equal weight to children’s civic, political, social, economic and cultural 

rights, highlighting that such rights are interrelated, universal and indivisible. From a political 

perspective, child wellbeing is often mainly understood in terms of children’s future, focusing 

on their education and future employability while losing sight of their life today. But the CRC 

makes it very clear that children’s wellbeing today is important in its own right (Bradshaw et. 

al. 2007). This highlights the need to choose disadvantage dimensions which look beyond the 

income-based measures of child disadvantage and, instead, to conceptualise a 

multidimensional measure of disadvantage suffered by child that encompasses both the 

conditions under which a child is living and his/her outcomes in different domains.  

Seven dimensions of child disadvantage are considered in this study. These are health, family 

relationships, community connectedness, material wellbeing, educational wellbeing, emotional 

wellbeing and exposure to risky behaviours. These dimensions are in line with the child 

                                                           
21 In order to maintain the viability of the sample in remote regions and to meet the request of a small number of 

families who expressed a wish to participate, 88 new entrant families joined the LSIC survey in wave 2 (but not 

subsequent waves).  
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wellbeing dimensions considered for rich and economically advanced nations (refer to 

Heshmati et. al (2008)). The dimensions of disadvantage and corresponding indicators along 

with their description are given below for LSAC22: 

Dimension  Indicator(s)  Description of Indicators 

Health Weight Measurement of child’s Body Mass Index (BMI) 

 Use of medical 

care 

Does the child need or use more medical care, mental health 

or educational services than is usual for most children of the 

same age? 

Family 

relationships 

Home 

activities with 

family 

How often did the parent involve the child in everyday home 

activities (such as cooking or caring for pets) during the past 

week? 

 Outdoor 

activities with 

family 

How often did the parent involve the child in outdoor 

activities (such as playing games or sport) during the past 

week? 

Community 

connectedness 

Community 

activities 

How many community-related activities (such as going to a 

playground, swimming pool, cinema, sporting event, 

museum, concert, community/school event, library, religious 

service), did the child attend with the parent or other family 

member, during the past month?  

Material 

wellbeing 

Extra cost 

activities 

How many extra-cost activities (such as sports coaching, 

team sports, music/art/drama lessons, community groups, 

language classes) did the child regularly participate in during 

the past 6-12 months? 

 Access to 

computer 

Does the child have access to a computer or internet at 

home? 

Educational 

wellbeing 

Talk about 

school 

How often does the parent talk to the child about school? 

 School 

performance 

How has the child performed at school compared to other 

children of the same age? 

Emotional 

wellbeing 

Bullied Has the child been bullied at school in the past year? 

Exposure to 

risky 

behaviour 

Drug and 

alcohol 

problems 

Has anyone in the household had an alcohol or drug problem 

in the past year? 

 

For our sample of Indigenous children, the seven main dimension of child wellbeing are kept 

the same for comparison purposes. However, the underlying indicators are slightly different 

taking note of the different circumstances in which Indigenous children are raised and 

hardships particularly suffered by Indigenous families. The choice of indicators is also dictated 

                                                           
22  Appendix table A1 give details on the exact questions from the LSAC questionnaires and defines the 

disadvantage parameter as used here to categorize a child ‘deprived’ in particular indicator of wellbeing. 
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by their availability in the survey for all the successive age groups. The dimensions of 

disadvantage and corresponding indicators along with their description are given below for 

LSIC23: 

Dimension  Indicator(s)  Description of Indicators 

Health Weight Measurement of child’s Body Mass Index (BMI)  

Family 

relationships 

Home 

activities with 

family 

Did the parent or another family member do any of the 

following activities with the child in the past week: read a 

book, tell a story, play indoors, housework/cooking, help with 

chores 

 Outdoor 

activities with 

family 

Did the parent or another family member do any of the 

following activities with the child in the past week: play 

outdoors, go to the playground; participate in organised 

sports/dance activities  

How often do you know where your child is, when they are 

away from home?  

Community 

connectedness 

 Safety of 

community 

Parent’s perception of the safety of the community  

 Suitability of 

community for 

kids 

Parent’s perception of how good the community is for little 

kids  

 

Material 

wellbeing 

Housing size 

per person 

Number of bedrooms in home, deflated/adjusted for number 

of people in household  

 Housing 

quality 

Home needs repairs or an important fixture is not working  

Educational 

wellbeing 

School 

attendance 

Does the child attend playgroup/daycare/childcare/preschool/ 

kinder/school? 

 Educational 

development/ 

resources 

Teacher helps child’s educational development (gives advice 

to parent about how they help child at home; gives 

information community services that can help child; 

understands needs of Indigenous families; informs parents 

about how to be involved in school) 

Emotional 

wellbeing 

 Bullied Has the child been bullied at school in the past year?  

Exposure to 

risky 

behaviour 

Drug and 

alcohol 

problems 

Has anyone in the household had an alcohol or drug problem 

in the past year?  

 

                                                           
23  Appendix table A2 give details on the exact questions from the LSIC questionnaires and defines the 

disadvantage parameter as used here to categorize a child ‘deprived’ in particular indicator of wellbeing. 
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The main difference in the choice of indicators for the total sample of Australian children 

(LSAC) and for the Indigenous children sample (LSIC) pertains to material wellbeing, 

educational wellbeing and community connectedness. For an Indigenous child, material 

wellbeing is mainly reflected through the housing conditions (size and quality) in which the 

child is living, while for total sample of Australian children, it is reflected through the 

availability of additional resources for development. The educational wellbeing of Indigenous 

children is mainly assessed through their enrolment and attendance at preschool or school, and 

the availability of development resources and consultations provided by instructors to 

Indigenous parents, taking note of their specific needs, while the educational wellbeing of 

Australian children is reviewed through parental involvement and the child’s outcomes across 

different areas of development. Community connectedness for Indigenous children is mainly 

assessed through the safety and suitability aspect, rather than the involvement of children in 

community activities, as is the case with children in LSAC. All of these choices reflect the 

different nature of the issues confronting the Indigenous population. For example, the fact that 

Indigenous population have statistically much lower rates of school attendance, higher rates of 

overcrowding and more excessive alcohol consumption (Steering Committee for the Review 

of Government Service Provision 2014) means that, for some dimensions, it is relatively more 

informative to focus on the fulfilment of children’s fundamental needs — such as their right to 

attend school and live in safe and suitable housing — when specifically assessing Indigenous 

child wellbeing. 

 

The next potential issue towards the construction of multidimensional disadvantage index is 

the assignment of weights to each of the indicators within broad dimensions. As suggested in 

Nicholas and Ray (2012), a useful approach to weights can be based on ‘consensus weighting’ 

(Bossert et al. (2009)) where dimensions are weighted based on society’s views of the relative 

importance of those dimensions. Given the lack of such information in LSAC and LSIC 

samples, an alternative approach suggested in Atkinson (2003), where all indicators within 

each dimension of disadvantage are initially weighted equally, is adopted here. For the sample 

of all Australian children studied in the LSAC dataset, the application of this equal weight 

approach means that the dimensions of health, family relationships, material wellbeing and 

educational wellbeing receive an equal weight of 2/11, given that there are two indicators under 

each of these dimensions, while the dimensions of community connectedness, emotional 

wellbeing and exposure to risky behaviour each receive the equal weight of 1/11, given that 

there is one indicator under each of these dimensions. For the sample of Indigenous children 
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analysed using the LSIC dataset, each of the dimensions of family relationships, community 

connectedness, material wellbeing and educational wellbeing receive an equal weight of 2/11, 

with two indicators under each of these dimensions, while each of the dimensions of health, 

emotional wellbeing and exposure to risky behaviour receive the equal weight of 1/11 with one 

indicator under each of these dimensions. Thus, by construction, the health dimension receives 

more weight in the multidimensional disadvantage index for all Australian children compared 

to Indigenous children, while for Indigenous children, community connectedness (or safety) 

receives more weight in multidimensional disadvantage index compared to the total sample of 

Australian children. It has to be noted that the number of underlying indicators is the same for 

both the children samples. To test the robustness of our results to different weighting patterns, 

we repeat the calculations by varying the weighting schemes over the seven dimensions of 

child wellbeing. The weighting schemes used and corresponding results are given in Appendix 

B. As evident in the Appendix Tables B2 and B3, our results in both the datasets (LSAC, LSIC) 

are robust to variation in weighting patterns (given in Appendix Table B1).  

 

3.3 Subgroups 

The study also exploits the subgroup decomposability property of the multidimensional 

disadvantage measures as proposed our methodology section 2.2 earlier. For this, we first 

consider the subgroups of male children and female children. These two subgroups are used to 

examine whether the extant of disadvantage suffered by male or female children is different 

across the Indigenous and total Australian samples.24  

 

Secondly, we consider subgroups of children depending on the relative isolation of their 

geographical location. We examine this division only within the LSIC dataset, since geographic 

isolation is a particular concern within the Indigenous population. Because relatively more 

isolated communities tend to have poorer access to infrastructure and other essential resources, 

this characteristic can intensify the level of disadvantage that children suffer. To identify the 

level of geographic isolation in which a child is living, we take advantage of a particular 

variable contained in the LSIC dataset capturing the ‘level of relative isolation’. This variable 

categorises the degree of isolation where a child lives as: none, low, moderate or high/extreme, 

                                                           
24 In the balanced LSAC panel, we had a sample of 1830 males and 1727 females in each age group. In the 

balanced LSIC panel, we had a sample of 172 males and 149 females in each age group. 
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which we convert into a binary variable to construct two subgroups: none/low (labelled as ‘low’) 

and moderate/high/extreme (labelled as ‘high’).25  

 

Besides, our total Australian balanced sample (3557 children) from LSAC also contains 89 

Indigenous families (roughly 2.5% of total Australian sample). Therefore, it is also insightful 

to compare the disadvantage between the non-Indigenous versus Indigenous children from the 

same dataset.  As noted in the Data section earlier, the sampling methodologies used for the 

two studies (LSAC and LSIC) differed slightly which could explain any possible disparities in 

results. In particular, the LSIC sample was especially designed to be representative of the 

Indigenous population across all geographical regions including highly remote areas. 

Furthermore, the way in which we constructed the disadvantage indicators for the LSIC sample 

were tailored, in some cases, to be sensitive to the particular issues confronting Indigenous 

population. The comparison between non-Indigenous versus Indigenous children from the 

same sample allow us to compare the disadvantage between these two groups on more common 

grounds. However, we do acknowledge that the larger sample size of Indigenous children in 

the LSIC dataset, in comparison to the subset of Indigenous children who formed part of LSAC, 

enhances the relative reliability of the LSIC calculations when focusing on Indigenous children. 

 

4. Results    

4.1 Using LSAC to measure disadvantage among all children  

(i) Correlation between durations of disadvantage 

Our first measure of disadvantage is a count of the number of time periods in which an 

individual child is disadvantaged, computed for each of the particular indicators used in our 

analysis. As discussed in the methodology Section 2 earlier, we refer to the count of time 

periods as a ‘duration’ measure. In the case of the datasets which we employed in this analysis, 

‘time periods’ correspond to the different age groups at which a given child’s level of 

disadvantage is observed throughout the course of the longitudinal panel study.  

                                                           
25 Since a small number of children in the LSIC dataset were found to change their level of relative isolation over 

their different years of age, we based the categorisation of these subgroups on the location in which the child spent 

the majority of their years. In each age group of the balanced LSIC panel, we had a sample of 276 Indigenous 

children living in ‘low’ isolated areas and 45 Indigenous children living in ‘high’ isolated areas. 
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Given that our analysis focuses on constructing a multidimensional, rather than a 

unidimensional, measure of disadvantage, our first interest is to examine the extent to which a 

child’s duration of disadvantage in one indicator is associated with that of another indicator. 

To assess the level of interrelation between the multiple indicators, we compute the pairwise 

correlation values of the average duration of disadvantage among each of the 11 indicators used 

in our analysis, which in turn span the seven broader dimensions of disadvantage. The 

correlation values are averaged over the various ages at which we measure disadvantage for 

each individual child. Using the averaged values serves to address individual fixed effects, 

which can overstate the magnitudes of the correlation values, as well as to circumvent simply 

computing correlations between dummy variables. 

As reported in Table 1, it can be seen that many, though not all, pairwise correlation values are 

found to be significant and positive, denoting that a longer spell of disadvantage in one 

indicator is associated with a longer spell in the other. The strongest duration correlations exist 

among the various indicators relating to the broad dimensions of family relationships (‘outdoor 

activities’), community connectedness (‘community activities’) and material wellbeing (‘extra 

cost activities’ and ‘access to computer’). Additionally, indicators of health (‘use of medical 

care’) are found to be strongly associated in duration with several indicators relating to 

educational wellbeing (‘school performance’) and emotional wellbeing (‘bullying’). Although 

correlations among these dimensions do not necessarily imply causality or a commonality of 

causal factors, the detection of significant positive correlations among these various 

dimensions suggests that targeted efforts to address a child’s duration of disadvantage in one 

particular dimension could potentially serve to simultaneously reduce their experience of 

disadvantage in another dimension.   

There are a few instances, however, where indicators are found to be negatively correlated to 

each: namely, longer spells of disadvantage in one of the measures of educational wellbeing 

(‘talk about school’) are found to be correlated with shorter spells of disadvantage in indicators 

of health (‘use of medical care’) and of emotional wellbeing (‘bullying’). Negative pairwise 

correlations reveal that a child’s experience in one dimension could be improving in one 

dimension while simultaneously worsening in another. In the case of our findings, a child might 

talk more frequently about school (which, in isolation, would be interpreted as an improvement 

in disadvantage), but this could because they are experiencing bullying at school. This finding 

highlights the importance of examining measures of disadvantage collectively, rather than in 

isolation.  
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Place Table 1 here 

(ii) Measures of disadvantage disaggregated by indicator variables and age group 

We now examine the proportion of children within each age group who experience each type 

of disadvantage, in terms of the direct headcount ratios. Presented in Table 2, the indicators 

which exhibit the highest rates of disadvantage are ‘weight’, ‘family outdoor activities’, ‘extra 

cost activities’ and ‘bullying’, demonstrating that the sources of the most acute disadvantage 

relate to the dimensions of health, family relationships, material wellbeing and emotional 

wellbeing. For some indicators, rates of disadvantage tend to increase with age. This applies to 

‘family outdoor activities’ and ‘community activities’ (from age 4–5 years) and ‘weight’, ‘drug 

and alcohol problems’ (from age 6–7 years). This suggests that family relationships, 

community connectedness, health and exposure to risky behaviours are the dimensions of 

wellbeing that should be of utmost concern as children get older. On the other hand, some 

disadvantage indicators decline with age, such as ‘access to computer’.  

To assess whether these computations of disadvantage are affected by respondent attrition 

throughout the longitudinal sample over time, the headcount ratios are also calculated using 

the unbalanced panel (reported in parenthesis on the second line of each row of Table 2). The 

consistency of the numbers between the balanced and unbalanced panel calculations alleviates 

our concern about this potential attrition bias. 

Place Table 2 here 

To compute the aggregate disadvantage score across successive age-groups, we use special 

case of equation 3 when T= 1 and calculate Ω𝛼|𝑡 (refer to section 2.2) for each successive age 

categories. The Ω𝛼|𝑡  calculated at  𝛼 = 1,2 &3  are presented in in Table 3. Under the 

assumption that the weighting applied to each incidence of disadvantage increases in a linear 

fashion commensurate with the number of incidences that the child experience (α=1), it can be 

seen that disadvantage scores generally fall between the ages of 4–5 years and 8–9 years, before 

increasing from age 10–11 years onwards. This pattern is sustained even as the distribution 

sensitivity parameter increases.  

 

Place Table 3 here 

Table 4 presents the disadvantage scores aggregated across child age and indicators based on 

equation 3. These scores are given for the total Australian children sample, for subgroups of 
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male and female children and sub group of Indigenous versus non-Indigenous children. For 

subgroups, in addition to the disadvantage score, we also computed the ratio of the scores which 

can straight away show the relative distance (in terms of disadvantage) in the bilateral 

comparisons between the sub-groups. It has to be noted that in calculating disadvantage score 

for each of the alternative subgroups, N in equation 3 is imputed according to each subgroup’s 

size.  

The subgroup of male children is found to experience a marginally higher rate of disadvantage 

than the subgroup of female children26. As the distribution sensitivity parameter rises, this 

gender differential inflates. The male/female ratio of 1.1073 under α=1 inflates to 1.3422 under 

α=3. The disadvantage scores of the subset of Indigenous children, compared to the non-

Indigenous children in LSAC, clearly show the higher level of disadvantage suffered by 

Indigenous children. Furthermore, the ratio between Indigenous and non-Indigenous children 

climbs as the distribution parameter α rises or, in other words, when we assign more weight to 

children who are disadvantaged in more dimensions. When α=3, Indigenous children in LSAC 

are found to experience around 2.5 times the level of disadvantage as non-Indigenous children 

in LSAC. A comparison between the disadvantage score ratios of the male/female and 

Indigenous/Non-Indigenous subgroups shows that the Indigenous children are much more 

deprived than their Non-Indigenous counterparts than the males are to the females. In other 

words, the gender divide pales into insignificance when one considers the ethnic divide in 

Australian children.   

Place Table 4 here 

 

(iii) Persistence-augmented measures of disadvantage  

Measures of disadvantage presented up to this point have been based on the number of age-

based periods in which a child experiences throughout their life, which we have referred to as 

duration. We now examine the degree to which a child experiences disadvantage over 

consecutive periods, referred to as persistence. Based on equation (4), these persistence-

                                                           
26 The gender gap in multidimensional disadvantage against male children in Australia is in sharp contrast to the 

gender gap in multidimensional poverty in favour of male adults in South Africa reported recently in Rogan 

(2016).   
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augmented disadvantage scores are reported in Table 5. A larger persistence-sensitivity 

parameter (β) affords greater weight to longer spells of disadvantage.  

Comparisons of the scores presented in Tables 4 and 5 reveal the effects of persistence. When 

we include a persistence measure of β=1, we notice that the male/female ratio rises 

proportionally more, across increasing values of α, compared to when persistence was not 

included.27 This suggests that male children not only suffer a slightly higher magnitude of 

disadvantage (given that the ratio is already greater than 1), but that they also suffer more from 

the impacts of the persistence of disadvantage. When the weighting applied to the effect of 

persistence is increased further (β>1), the disadvantage scores maintain a declining trend across 

increasing values of α. The gender differentials are maintained though with a slight decrease 

in the male female ratio of disadvantage scores as we increase β holding α constant. 

When we examine differences between Indigenous and non-Indigenous children in LSAC, as 

shown in Table 5, we observe that for α=1, higher values of β generate an even wider 

differential between the two groups. This indicates that Indigenous children are more strongly 

affected by the effects of persistence than non-Indigenous children. For values α>1, higher 

values of β still generate a ratio greater than 2.3, demonstrating that Indigenous children 

continue to suffer more than twice the level of disadvantage as non-Indigenous children. A 

comparison between Tables 4 and 5 shows that while the introduction of persistence of 

deprivation worsens the relative deprivation of male children (with respect to female children), 

and the relative deprivation of Indigenous children (with respect to Non-Indigenous children), 

the adverse effect of persistence on the racial or ethnic divide is of a higher order of magnitude 

than that on the gender divide. In other words, not only is disadvantage more serious for 

Indigenous children, the persistence of that disadvantage makes a bleak situation much worse 

for these children. The policy implication is that a welfare improving policy for Indigenous 

children requires a comprehensive strategy that aims to reduce both the number of dimensions 

in which disadvantage occurs and the persistence of that disadvantage.    

  Place Table 5 here 

 

                                                           
27 To draw this comparison, we refer to the male/female ratios presented (for increasing values of α) in the last 

columns of Table 4 (which assumes β=0 signifying no persistence), in contrast to the persistence-augmented male-

female ratios presented (for increasing values of α) in the first row of the last columns of Table 5 (which assumes 

β=1). 
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Equation 4 can also be used to establish dominance relationship between two sub-groups 

diagrammatically through D-curves28.  These D-curves, which were introduced by Jayaraj and 

Subramanian (2010), show on the y-axis the proportion of population that have disadvantage 

score equal to or less than the score on x-axis. Comparing disadvantage between subgroups 

using D-curves, if one D curve lies above the other everywhere, the curve that lies above 

corresponds to the group that is less deprived than the other. In figure 1, we present the D 

curves for non-Indigenous versus Indigenous subgroups of children. These D-curves are drawn 

using equation 4 and at 𝛼 = 1 𝑎𝑛𝑑 𝛽 = 1. The D-curve for non-Indigenous children lies above 

the D-curve for Indigenous children everywhere, which further confirms that, even by 

dominance relationship the subgroup of Indigenous children is more disadvantaged than the 

subgroup of non-Indigenous children.  

Place Figure 1 here 

 

4.2 Using LSIC to measure disadvantage among Indigenous children  

(i) Correlation between durations of disadvantage 

Among Indigenous children, there are relatively few pairwise correlations in duration between 

the 11 indicator variables that are found to be significant, as presented in Table 6. Where 

significant correlations are detected, they involve indicators relating to material wellbeing 

(‘housing quality’ and ‘housing size’), emotional wellbeing (‘bullying’),  educational 

wellbeing (‘educational development’) and community connectedness (‘safety of community’ 

and ‘suitability of community for children’). These positive correlations again suggest that 

targeted strategies to improve on dimension of wellbeing in a child’s life could have positive 

spill-over effects in other dimensions. No significant negative pairwise correlations are 

detected for the particular indicators that we use for Indigenous children. 

Place Table 6 here 

(ii) Measures of disadvantage disaggregated by indicator variables and age group 

Table 7 shows the headcount ratios of Indigenous children across each indicator variable and 

for each age group. The indicator variables that generate the most acute sources of disadvantage 

among Indigenous children are ‘weight’, ‘housing size’, ‘housing quality’, ‘school attendance’, 

                                                           
28 For details on the construction of D-curves, refer to Nicholas and Ray (2012). 
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‘learning resources’, ‘bullying’ and ‘drug and alcohol problems’. This finding suggests that 

health, material wellbeing, educational wellbeing, emotional wellbeing and exposure to risky 

behaviour should all be of concern in addressing disadvantage among Indigenous children. Of 

particular concern from Table 7 is the result that disadvantage on account of Health (as 

measured by Weight), Housing and Emotional Wellbeing reaches very high levels at the higher 

age groups of the Indigenous children. They feed on each other and could explain the low 

quality of life, depression and high mortality rates of Indigenous Australians. For example, a 

comparison between Table 2 (based on LSAC) and Table 7 (based on LSIC) shows that in the 

higher age groups of 6-7 and 8-9, the Indigenous children in Australia suffer much larger Health 

disadvantage than Australian children as a whole. This partly explains a 10 year difference 

between the life expectancy of Indigenous (69 years) and all Australians (80 years). As a recent 

Australian government report (AIHW (2014)29) has noted, “In 2010–2012, the estimated life 

expectancy at birth for Aboriginal and Torres Strait Islander males was 69.1 years, and 73.7 

years for females. This was 10.6 and 9.5 years lower than the life expectancy of non-Indigenous 

males and females respectively”. Given that, as this report notes, “after adjusting for 

differences in age structure, Indigenous death rates were 1.6 times as high as non-Indigenous 

death rates”, table 7 points to the need for early intervention and identifies the dimensions on 

which policy needs to concentrate for welfare improvement.  

Place Table 7 here 

When examining the aggregated disadvantage scores according to a child’s age, presented in 

Table 8, disadvantage scores are found to worsen from 3½-5 years up to 6½-8 years, before 

declining from age 7½-9 years and stabilising by the time they reach 8½-10 years. This trend 

is robust to variations in the distribution parameter α. A comparison between Table 3 (all 

Australian children in LSAC) and Table 8 (Indigenous children in LSIC) shows that while in 

case of the former the earliest age group (4-5 years) is the one where the Australian child’s 

disadvantage is at its peak, the Indigenous child is more vulnerable at the older age groups. 

Examining the subgroup categories that we have constructed, Table 9 disaggregates the 

Indigenous children disadvantage scores according to child gender, illustrating that males 

experience a higher level of disadvantage than females, and that this ratio inflates as the 

sensitivity parameter α inclines from 1 to 3. Also in Table 9, we see that Indigenous children 

                                                           
29 Australian Institute of Health and Welfare (2014) report on ‘Mortality and Life Expectancy of Indigenous 

Australians, 2008-2012’ 
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living in more highly isolated geographic suffer greater disadvantage than those in relatively 

less isolated regions, with this ratio continuing to inflate as the sensitivity parameter α rises. 

The differential between the isolation subgroups points towards the acute issues concerning 

accessibility to resources that populations in isolated regions endure, and how these issues can, 

in turn, have a detrimental bearing on the wellbeing of children. A comparison between the 

two halves of Table 9 shows that the gender disparity in Indigenous children is much less acute 

than the geographical divide based on the remoteness or isolation of the region of residence of 

the Indigenous child.   

Place Table 8 and Table 9 here 

 

(iii) Persistence-augmented measures of disadvantage  

Table 10 allows for the persistence of disadvantage over consecutive periods to have a bearing 

on the disadvantage score. Although males are found to experience a higher rate of 

disadvantage than females when β=1 (a result consistent with the no-persistence measure 

reported in Table 9), we notice that Indigenous female children start to experience a higher rate 

of disadvantage than Indigenous male children when the weight applied to the effect of 

persistence rises to β>1 (assuming α=1). This is also illustrated by the fact that, when β>1, the 

male/female ratio falls below 1. However, at values α>1, males retain a higher disadvantage 

score. More generally, for Indigenous children, the gender divide weakens as we increase β, 

holding α constant.    

When we examine the differentials between the high and low isolation subgroups in Table 10, 

a ratio greater than 1 makes it clear that children living in more isolated communities are more 

profoundly affected by the experience of ongoing disadvantage. This effect appears to intensify 

as the sensitivity parameter α rises. When α =3 and 1≤β≤3, the effect of isolation more than 

doubles the magnitude of disadvantage that Indigenous children experience compared to those 

in less isolated regions. Although the rate of increase in this ratio moderates when β>3, the 

ratio remains well above 1. 

Place Table 10 here 

 

4.3 Comparisons between LSAC and LSIC samples 

(i) Correlation between durations of disadvantage 
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Compared to the full sample of Australian children (Tables 1 and 6 above), pairwise 

correlations in the duration of disadvantage experienced among Indigenous children are found 

to be much weaker and less frequent. This indicates that, although the average spell of 

disadvantage experienced by Australian children generally tend to be correlated with the 

average spell of disadvantage that they experience in other dimensions as well, this degree of 

interconnectedness between dimensions of disadvantage was not as strong among Indigenous 

children.  

As noted earlier, the detection of positive correlations between multiple dimensions suggests 

that policy efforts to reduce a child’s duration of disadvantage in one dimension may have 

positive spill-overs by simultaneously helping to reduce their experiences of disadvantage in 

other dimension as well. However, the detection of weaker and less frequent duration 

correlations among Indigenous children bear important policy implications, as it suggests that 

efforts to reduce disadvantage among Indigenous children require more targeted strategies 

which individually focus on each dimension of their wellbeing. 

(ii) Measures of disadvantage disaggregated by indicator variables and age group 

A notably profound difference arises when we compare the proportion of Indigenous children 

who experience disadvantage in each indicator of disadvantage and across broad dimensions, 

compared to the experiences of the total Australian children population (Table 2 and 7). Across 

nearly all indicators and dimensions, Indigenous children experience higher rates of 

disadvantage than the full sample of Australian children. In some of the most profound 

differences, rates of disadvantage in ‘weight’ are around twice as high among the Indigenous 

child population, and rates of exposure to ‘alcohol and drug problems’ are around seven times 

higher. The only dimension in which Indigenous children experienced relatively lower rates of 

disadvantage than the full sample of Australian children was family wellbeing, signifying that 

Indigenous families are more connected to the children such that they likely to spend time 

participating in indoor and outdoor activities with their children.  

At every age range, Indigenous children experience a more severe level of disadvantage than 

the total Australian child sample and this differential swells substantially as we move up the 

age groups. For instance, under the baseline linear assumption that α=1, the aggregated 

disadvantage score for Indigenous children aged 3½-5 years is marginally higher than the 

equivalent score for all children aged 4-5 years (0.1776 compared to 0.1651). Yet, by the time 

we look at Indigenous children aged 7½-9 years in contrast to all children aged 8-9 years, the 
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differential in this measure of disadvantage more than doubles (0.2529 compared to 0.1108). 

Furthermore, the degree of difference escalates as the distribution parameter α increases. Under 

the assumption of α=3, the differential in the aggregated disadvantage scores between 

Indigenous children and all children within the 7½-9 and 8-9 age range swells to more than 

four times the size. 

For both samples, male children are found to experience higher levels of disadvantage than 

female children (Table 4 and 9). When we allow the distribution parameter to increase from 

α=1 to α=3, disadvantage scores for Indigenous sample are relatively more robust than those 

of the total Australian children sample, in the sense that the scores of Indigenous children 

decline proportionally less in response to changes in α (Tables 4 and 9). However, the gender 

ratio within the Indigenous population is found to be more sensitive to variations in α. This 

suggests that it is particularly important to consider differences between male and females 

children when addressing Indigenous children disadvantage. 

(iii) Persistence-augmented measures of disadvantage  

A comparison between the persistence-augmented disadvantage scores of the LSAC and LSIC 

samples suggests that Indigenous children are affected more profoundly by persistence, as the 

disadvantage scores of Indigenous children do not drop as much as those of all Australian 

children, when the persistence sensitivity parameter rises progressively from β=1 to β=3 and 

further to β=5 (Tables 5 and 10). 

Another element of difference between the two samples relates to variations in the male/female 

ratio of disadvantage scores. Although males are found to experience a higher rate of 

disadvantage under most of the assumptions applied to the parameter settings in this analysis, 

we detected certain circumstances in which female children experienced relatively higher 

disadvantage scores than males: this only occurred among Indigenous children, in some 

circumstances where the weight of persistence was afforded a high bearing (β>1). Such effects 

were not detected across the total sample of Australian children.  

The Indigenous sample and total Australian children sample are further compared through 

dominance relationship using D-curves. The D-curves for these two samples are presented in 

figure 2. The higher disadvantage suffered by Indigenous children sample in relation to total 

Australian sample is clearly evident as the D-curve of the former lies entirely below the D-

curve of the latter.  

Place Figure 2 here 
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(iv) Comparison between Indigenous Children from the LSAC and LSIC datasets 

Table 11 presents a comparison of the disadvantage headcount ratios for the Indigenous 

children who comprise part of the sample in LSAC, and Indigenous children who comprise the 

total sample of LSIC. Discrepancies between the LSAC and LSIC ratios reveal possible sources 

of bias within LSAC dataset, as it is less representative of the composition and overall 

geographic dispersion of the Indigenous population especially across remote areas, compared 

to LSIC. As a result, we speculate that the calculations derived from the LSAC data are likely 

to understate the actual level of disadvantage experienced by Indigenous children, or be more 

reflective of the problems faced by Indigenous children living in more densely populated and 

culturally diverse metropolitan and urban areas, rather than in remote areas. Note from table 

11 that in case of the two dimensions, namely ‘Bullied’ and ‘Drug & Alcohol problems’, where 

distance or remoteness is likely to worsen the disadvantage, LSAC understates the 

disadvantage of Indigenous children in relation to LSIC. The reverse is true in case of the other 

three dimensions in table 11 where distance or remoteness is not likely to have much of an 

effect. 

It is highly noticeable that the level of disadvantage experienced by Indigenous children in 

relation to drug and alcohol problems within the household are consistently found to be higher 

according to calculations generated by the LSIC dataset than that generated by the LSAC 

dataset. This differential between the two datasets swells to over four times the level when 

looking at the 8-9 years age group. This finding suggest that Indigenous children’s experiences 

of disadvantage in relation to drug and alcohol problems appears to be exacerbated by the 

difficult conditions that people living in remote communities confront. 

Two other indicator variables of particular interest in Table 11 relate to a child’s weight and 

incidences of bullying. We note that the headcount ratios for the weight indicator worsen at a 

much more rapid rate over age, according to the calculations produced by the LSIC data 

compared to the LSAC data. From this point of difference, we might infer that Indigenous 

children in remote communities suffer more acute problems with their weight as they grow 

older, compared to those in non-remote areas. Interestingly, the headcount ratios for bullying 

are found to be worse from age 6-7 years onwards according to the LSAC data compared to 

the LSIC data. From this finding, it could be inferred that Indigenous children, living in 

metropolitan or urban areas, experience even more acute instances of bullying than those living 
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in the remote communities. Since the incidence of bullying among children can often be due 

to cultural insensitivities, this finding could be related to the fact that metropolitan and urban 

areas tend to be more culturally diverse in nature while remote areas tend to be more culturally 

homogenous. It must be recognised, however, that the level of disadvantage experienced by all 

Indigenous children, according to both the LSAC and LSIC datasets, is still disconcertingly 

high. 

Place Table 11 here 

 

4.4 Summary of Results 

In summary, this analytical comparison has highlighted some critical points of differences 

between the Indigenous population and broader Australian population in attempting to target 

child poverty. Notwithstanding the need to adjust definitions of disadvantage between the two 

population in order to accommodate the particular issues confronting the Indigenous 

population, levels of child disadvantages, on nearly all accounts, are found to be considerably 

more acute among the Indigenous population. Furthermore, the relative magnitude to 

disadvantage experienced by Indigenous children strongly intensifies with the effect of 

geographic isolation.  

In some dimensions of disadvantage, especially with regard to exposure to risky behaviours, 

the proportion of Indigenous children falling short of fulfilling this measure of wellbeing 

should be of critical concern to policymakers: from as young as 3½-5 years of age, four out of 

every ten Indigenous children are experiencing bullying; by the age of 8½-10 years, one out of 

every four children is failing to regularly attend school; and, across all age groups, around two 

out of every ten Indigenous children live in a household where adults report problems with 

drug and alcohol. The multidimensional component of our analysis has shown that strong 

correlations exist among these sources of disadvantage among the broader Australian child 

population, such that recurring instances of disadvantage in one dimension are likely to occur 

simultaneously with others. A point of difference arises, however, when these cross-

dimensional correlations are found to be weaker among the Indigenous child population, 

implying that more targeted policies are needed to specifically address each source of 

disadvantage affecting Indigenous children. The use of a persistence-augmentation measure of 

disadvantage also revealed that Indigenous children are more likely to shoulder the burden of 

ongoing instances of disadvantage throughout their childhood. Our subgroup analysis also 
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points towards the need to afford even greater attention to the wellbeing of children living in 

geographically isolated communities where the incidence of disadvantage is higher across all 

measures. 

5. Concluding Remarks 

While there is a significant literature on the economic welfare of children in developing 

countries, most notably in the areas of child health, child education and child labour, there is a 

relative scarcity of studies that focus on the economic welfare of children in developed 

countries. The need to focus attention on the children cannot be overstated given their 

contribution to human capital and the country’s economic prosperity in the future.  The present 

study seeks to fill this gap in the literature on wellbeing in developed countries, that is mostly 

conducted at the household level. Welfare analysis of the household, largely dictated by data 

availability at the household level, prevents assessment of the wellbeing of children which 

require individual information on the children.   

The present study was made possible by the availability of two datasets that are rich in 

information about Australian children on a wide range of indicators, including health, 

education, housing, family relationships, and drug and alcohol consumption within the 

household, one of which focuses exclusively on Indigenous children. Australia is possibly the 

only country that provides panel data on children, separately and almost concurrently, for all 

her children and from its ethnic minority.   

 

Besides its exclusive focus on children, this study has several other features and findings that 

distinguish it from much of the literature. First, it provides a quantitative assessment of the 

relative wellbeing of Indigenous children in Australia vis-à-vis non-Indigenous children. It is 

widely recognised that, despite being the original inhabitants of Australia and residing in one 

of the richest countries in the world,  Indigenous Australians experience a standard of living 

and life outcomes that compares unfavourably even with several of the poorer developing 

countries. Indigenous Australians often go under the radar of welfare analysts since, being 

residents of a rich developed country, they are assumed to be privy to high living standards.  

Secondly, our study stands out from much of the welfare research which tends focus on adults. 

In focussing our attention on children, this study attempts to generate results that are highly 

applicable in a policy context, since interventions need to be made at a very early stage in the 
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life cycle to minimise, and ideally ameliorate, the differentials in outcomes that widen later on 

in life.  

Thirdly, expanding upon recent developments in the literature on poverty and deprivation, this 

study proposes and applies a multidimensional measure to quantify the extent of deprivation, 

called ‘disadvantage’ in this paper, faced by the child. Such an approach recognises the fact 

that child disadvantage can be generated from various sources. The adopted framework allows 

for the identification of the dimensions where the disadvantage of the Indigenous children, both 

in absolute terms and relative to non-Indigenous children, is large and significant. The 

empirical results provide robust evidence that Indigenous children suffer a much higher level 

of disadvantage than non-Indigenous children.   

Third, the paper makes a methodological contribution to the literature on multidimensional 

welfare measurement by proposing and working within a dynamic framework that extends the 

static measure to incorporate the effects of persistence and duration. In the present context, the 

dynamic extension turns out to be particularly significant, since the introduction of these twin 

features results in an even larger measure of relative disadvantage faced by Indigenous children 

vis-à-vis non-Indigenous children. In other words, these effects worsen the already regressive 

outcomes of Indigenous children. Not only do Indigenous children report larger headcount rates 

of disadvantage over several dimensions, they also face longer and more continuous spells of 

disadvantage than non-Indigenous children. Quantifiably, it is of particular concern that the 

persistence-augmented measure of disadvantage finds that an Indigenous child experiences 

double the level of disadvantage of a non-Indigenous child.   

Fourth, analysis of the LSIC data that deals exclusively with Indigenous children identifies 

several dimensions as the prime causes of the overall disadvantage faced by Indigenous 

children. Health, housing, schooling, and exposure to drug and alcohol problems within the 

household are identified as the dimensions with significant rates of disadvantage recorded by 

Indigenous children, suggesting that policy interventions should be directed at these 

dimensions, in order to heighten the chances of policy effectiveness. Another significant 

finding that the remoteness of the Indigenous child’s location (the isolation of the child’s region 

of residence) worsens the child’s disadvantage 

The two datasets used in this study (LSAC and LSIC) provide a unique opportunity for us to 

combine parallel information on Indigenous and non-Indigenous children over two concurrent 

time periods. A comparison of the information on Indigenous children in LSAC (where they 
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are in a minority) and LSIC (which deals exclusively with them) points to biases in data 

collection and questionnaire design that creep in when Indigenous children are interviewed as 

part of a wider group of individuals where they are in a small minority in the sample. The 

obvious policy message is the need to put more resources into data collection that deals 

exclusively with Indigenous households. LSIC currently has a lower profile than LSAC in 

Australia. This imbalance needs to be addressed if Indigenous welfare, especially that of 

Indigenous children, is to receive greater attention and public scrutiny that requires accurate 

information that is free from cultural biases in data collection and data design.    

Though the study was conducted on Australian data, the significance of the results extend well 

beyond Australia, namely, to countries with significant ethnic minorities, such as the backward 

classes in India, the Maori population in New Zealand, and the Indian Tribes of Canada. The 

methodology and results of the present study should encourage greater data collection and 

welfare analysis of living conditions and holistic wellbeing of ethnic minorities, especially of 

children, in the developed countries. The affluence of countries such as Australia and Canada 

often hides the fact that subgroups of their population, such as Indigenous children in Australia, 

may suffer serious disadvantage or deprivation that needs to be studied and quantified directly. 

That is the central message of this study.                    
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Tables 

Table 1: Pairwise Correlation across Child Well Being Indicators for Australian Children 

 Weight 

(BMI) 

Medical 

care 

Home 

activities  

Outdoor 

activities  

Community 

activities 

Extra cost 

activities 

Access to 

computer 

Talk 

about 

school 

School 

performance 

Bullied Risky 

behaviour 

Weight (BMI) 1.00           

Medical care 0.03** 1.00          

(0.04)           

Home activities  0.02 0.02 1.00         

(0.18) (0.14)          

Outdoor 

activities  

0.06*** 0.03* 0.24*** 1.00        

(0.00) (0.09) (0.00)         

Community 

activities 

0.05*** 0.05*** 0.10*** 0.26*** 1.00       

(0.00) (0.00) (0.00) (0.00)        

Extra cost 

activities 

0.08*** 0.12*** 0.11*** 0.20*** 0.29*** 1.00      

(0.00) (0.00) (0.00) (0.00) (0.00)       

Access to 

computer 

0.04** 0.02 0.09*** 0.08*** 0.08*** 0.24*** 1.00     

(0.03) (0.36) (0.00) (0.00) (0.00) (0.00)      

Talk about 

school 

-0.01 -0.08*** 0.12*** 0.10*** 0.06*** 0.06*** 0.07*** 1.00    

(0.64) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)     

School 

performance 

 

0.05*** 0.28*** 0.05*** 0.03* 0.07*** 0.18*** 0.16*** -0.02 1.00   

(0.00) (0.00) (0.00) (0.08) (0.00) (0.00) (0.00) (0.25)    

Bullied 0.11*** 0.21*** -0.01 0.06*** 0.08*** 0.14*** 0.12*** -0.04** 0.16*** 1.00  

(0.00) (0.00) (0.39) (0.00) (0.00) (0.00) (0.00) (0.01) (0.00)   

Risky behaviour 0.02 0.07*** 0.00 0.05*** 0.05** 0.10*** 0.11*** 0.00 0.05*** 0.10*** 1.00 

(0.36) (0.00) (0.95) (0.00) (0.01) (0.00) (0.00) (0.95) (0.00) (0.00)  

Source: LSAC (Sample size for balanced panel: 3557 per age group).  

Note: *, **, *** indicate significance at 1%, 5%and 10%. Figures provided in brackets are p-values. 
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Table 2: Headcount ratios of Disadvantage, Disaggregated by Age and Child Well Being Indicators for Australian Children 

 Dimension of disadvantage 

 

Health 
Family 

relationships 

Community 

connected-

ness 

Material  

wellbeing 

Educational  

wellbeing 

Emotional 

wellbeing 

Risky 

behaviour 

Child’s 

age 

(years) 

Weight 

(BMI) 

Use of 

medical 

care 

Home 

activities 

with 

family 

Outdoor 

activities 

with 

family 

Community 

activities 

Extra 

cost 

activities 

Access to 

computer 

Talk 

about 

school 

School 

perfor-

mance 

Bullied 

Drug & 

alcohol 

problems 

4-5 0.2142 0.0869 0.0866 0.0956 0.0104 0.3247 0.1982 0.2353 0.3452 0.1782 0.0402 

 (0.2136) (0.0880) (0.0885) (0.0955) (0.0112) (0.3352) (0.2106) (0.2420) (0.3594) (0.1869) (0.0406) 

6-7 0.1923 0.0973 0.0860 0.1451 0.0276 0.1968 0.1012 0.0020 0.0554 0.3048 0.0194 

 (0.1953) (0.0993) (0.0881) (0.1452) (0.0278) (0.2042) (0.1085) (0.0018) (0.0605) (0.3083) (0.0197) 

8-9 0.2423 0.1127 0.0683 0.1718 0.0439 0.0919 0.0692 0.0020 0.0624 0.3306 0.0236 

 (0.2452) (0.1117) (0.0704) (0.1760) (0.0471) (0.0983) (0.0707) (0.0020) (0.0641) (0.3293) (0.0230) 

10-11 0.2733 0.0964 0.0655 0.2828 0.0433 0.0841 0.0267 0.0025 0.0723 0.2935 0.0281 

 (0.2799) (0.0974) (0.0653) (0.2835) (0.0451) (0.0873) (0.0314) (0.0025) (0.0721) (0.2936) (0.0286) 

12-13 0.2783 0.0914 0.0793 0.3984 0.0773 0.2100 0.0225 0.0039 0.0866 0.2595 0.0318 

 (0.2802) (0.0918) (0.0801) (0.3985) (0.0785) (0.2140) (0.0246) (0.0040) (0.0875) (0.2637) (0.0328) 

Source: LSAC (Sample size for balanced panel: 3557 per age group).  

Note: Figures in parenthesis are headcount ratios of disadvantage for unbalanced panel (4012 for 4-5 years; 3918 age 6-7 years; 3948 for 8-9 years; 3951 for 10-11 years; 3747 

for 12-13 years). 
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Table 3: Disadvantage Scores Aggregated across Child Wellbeing Indicators for Australian Children 

 
Child’s age (years) 

4-5 6-7 8-9 10-11 12-13 

α = 1 0.1651 0.1116 0.1108 0.1153 0.1399 

α = 2 0.0427 0.0235 0.0232 0.0248 0.0335 

α = 3 0.0136 0.0062 0.0062 0.0067 0.0100 

Source: LSAC  (Sample size: 3557 per age group; 17785 in total (balanced panel)) 

 

Table 4: Disadvantage Scores and Sub- Group Ratios, Aggregated across Child’s Age and Wellbeing Indicators for All Australian Children 

Disadvantage Scores/Ratios α = 1 α = 2 α = 3 

All children 0.1285 0.0231 0.0052 

Male only 0.1349 0.0254 0.0059 

Female only 0.1218 0.0208 0.0044 

Male/Female Ratio 1.1073 1.2219 1.3422 

Non Indigenous Children in LSAC 0.1267 0.0225 0.0050 

Indigenous Children in LSAC 0.2018 0.0490 0.0132 

Indigenous/Non-Indigenous ratio 1.5936 2.1802 2.6510 

Source: LSAC (Sample size: 3557 per age group; 17785 in total (balanced panel)). Although all figures are reported at 4 decimal places, ratios are computed based on the full 

value of the scores, so that the accuracy can be preserved. Hence any apparent discrepancies are due to rounding-off differences. 
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Table 5: Persistence-Augmented Disadvantage Scores, Aggregated across Child’s Age and Well Being Indicators for Australian Children 

Disadvantage Scores/Ratios 
α = 1  α = 2  α = 3 

β=1 β=3 β=5  β=1 β=3 β=5  β=1 β=3 β=5 

All children 0.0643 0.0316 0.0231  0.0076 0.0030 0.0021  0.0012 0.0004 0.0003 

Male only 0.0678 0.0330 0.0238  0.0083 0.0032 0.0022  0.0014 0.0004 0.0003 

Female only 0.0607 0.0301 0.0223  0.0067 0.0028 0.0021  0.0010 0.0004 0.0003 

Male/Female Ratio 1.1178 1.0969 1.0675  1.2325 1.1439 1.0681  1.3669 1.2026 1.0679 

Indigenous Children in LSAC 0.1122 0.0619 0.0476  0.0172 0.0068 0.0048  0.0030 0.0009 0.0006 

Non-Indigenous Children in LSAC 0.0631 0.0308 0.0224  0.0073 0.0029 0.0021  0.0012 0.0004 0.0003 

Indigenous/Non-Indigenous ratio 1.7782 2.0074 2.1229  2.3532 2.3637 2.3468  2.5998 2.3737 2.3258 

Source: LSAC (Sample size: 3557 per age group; 17785 in total (balanced panel)). Although all figures are reported at 4 decimal places, ratios are computed based on the full 

value of the scores, so that the accuracy can be preserved. Hence any apparent discrepancies are due to rounding-off differences. 
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Table 6: Pairwise Correlation across Child Well Being Indicators for Indigenous Children 

 Weight 

(BMI) 

Home 

activities  

Outdoor 

activities  

Safety of 

community 

Suitability 

of 

community 

for kids 

Housing 

size per 

person 

Housing 

quality 

School 

attendance 

Educational 

development/ 

resources 

Bullied Risky 

behaviour 

Weight (BMI) 1.00           

Home 

activities 

-0.03 1.00          

(0.59)           

Outdoor 

activities 

-0.04 0.17*** 1.00         

(0.48) (0.00)          

Safety of 

community 

0.07 0.11** 0.07 1.00        

(0.21) (0.05) (0.21)         

Suitability of 

community for 

kids 

0.04 0.03 -0.03 0.66*** 1.00       

(0.47) (0.56) (0.65) (0.00)        

Housing size 

per person 

0.01 -0.05 0.08 0.03 0.03 1.00      

(0.79) (0.33) (0.17) (0.56) (0.63)       

Housing 

quality 

-0.03 0.03 0.10* 0.15** 0.11* 0.20*** 1.00     

(0.64) (0.58) (0.07) (0.01) (0.05) (0.00)      

School 

attendance 
-0.02 -0.09 0.19*** 0.14** 0.09 0.02 0.09*** 1.00    

(0.73) (0.12) (0.00) (0.01) (0.10) (0.73) (0.09)     

Educational 

development/ 

resources 

0.01 0.06 0.03 0.13** 0.16*** 0.07 0.12** 0.14** 1.00   

(0.80) (0.30) (0.58) (0.02) (0.00) (0.18) (0.03) (0.01)    

Bullied 0.07 0.01 0.05 0.17*** 0.19*** 0.01 0.31*** 0.16*** 0.20*** 1.00  

(0.20) (0.83) (0.39) (0.00) (0.00) (0.80) (0.00) (0.00) (0.00)   

Risky 

behaviour 

-0.05 0.09 -0.04 0.01 0.07 -0.01 0.06 0.01 0.10* 0.11** 1.00 

(0.37) (0.10) (0.44) (0.81) (0.20) (0.83) (0.25) (0.86) (0.08) (0.05)  

Source: LSIC (Sample size: 321 per age group; 1926 in total (balanced panel)). Note *, **, *** indicate significance at 1%, 5%and 10%. Figures provided in brackets are p-

values. 
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Table 7: Headcount ratios of Disadvantage, Disaggregated by Age and Child Well Being Indicators for Indigenous Children 

 Dimension of disadvantage 

 
Health 

Family 

relationships 

Community 

connectedness 

Material  

wellbeing 

Educational  

wellbeing 

Emotional 

wellbeing 

Risky 

behaviour 

Child’s 

age 

(years) 

Weight  

Home 

activities 

with family 

Outdoor 

activities 

with family 

Safety 
Suitability 

for kids 

Housing 

size 

Housing 

quality 

School 

attendance 

Learning 

resources 
Bullied 

Drug & 

alcohol 

problems 

3½–5 0.1034 0.0034 0.0207 0.1276 0.1000 0.5034 0.3310 0.2310 0.0759 0.4517 0.2138 

 (0.1131) (0.0064) (0.0175) (0.1704) (0.1338) (0.5207) (0.3933) (0.2357) (0.0701) (0.5064) (0.2627) 

4½–6 0.2922 0.0097 0.0195 0.1201 0.1104 0.5617 0.3247 0.0812 0.0877 0.4091 0.1364 

 (0.2837) (0.0121) (0.0225) (0.1419) (0.1280) (0.5692) (0.3408) (0.1003) (0.0744) (0.4291) (0.1817) 

5½–7 0.2918 0.0066 0.0197 0.1246 0.1148 0.5770 0.2656 0.2164 0.1836 0.4230 0.1672 

 (0.2899) (0.0042) (0.0231) (0.1429) (0.1218) (0.5840) (0.3256) (0.2500) (0.1849) (0.4601) (0.1996) 

6½–8 0.3259 0.0288 0.5048 0.1022 0.1054 0.6230 0.2620 0.2173 0.1693 0.4473 0.2428 

 (0.3100) (0.0349) (0.5044) (0.1092) (0.1157) (0.6550) (0.3384) (0.2336) (0.1812) (0.4738) (0.2445) 

7½–9 0.3439 0.0510 0.4204 0.1019 0.0955 0.5860 0.3185 0.2389 0.1720 0.2962 0.2197 

 (0.3410) (0.0628) (0.4435) (0.1151) (0.1067) (0.5900) (0.3473) (0.2259) (0.2364) (0.3159) (0.2427) 

8½–10 0.4581 0.0613 0.0194 0.1161 0.1032 0.6226 0.3484 0.2581 0.2097 0.4581 0.2226 

 (0.4442) (0.1284) (0.0358) (0.1242) (0.1074) (0.6126) (0.3389) (0.2611) (0.2232) (0.4758) ) (0.2632) 

Source: LSIC (Sample size: 321 per age group; 1926 in total (balanced panel)) 

Figures in parenthesis are headcount ratios of disadvantage for unbalanced panel (sample size is 706 for 3½–5years; 655 for 4½–6 years; 591 for 5½–7 years; 534 for 6½–

8years; 529 for 7½–9years; 488 for 8½–10; 3503 in total)  
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Table 8: Disadvantage Scores Aggregated across Child Well Being Indicators for Indigenous Children 

 
Child’s age (years) 

3½–5 4½–6 5½–7 6½–8 7½–9 8½–10 

α = 1 0.1776 0.1878 0.2065 0.2685 0.2529 0.2526 

α = 2 0.0508 0.0513 0.0610 0.0956 0.0861 0.0860 

α = 3 0.0177 0.0167 0.0216 0.0397 0.0354 0.0339 

Source: LSIC , Sample size: 321 per age group; 1926 in total (balanced panel) 

 

Table 9: Disadvantage Scores, Aggregated across Child’s Age and Well Being Indicators for Indigenous Children 

Disadvantage Scores/Ratios α = 1 α = 2 α = 3 

All children 0.2342 0.0646 0.0201 

Male only 0.2363 0.0668 0.0216 

Female only 0.2318 0.0620 0.0183 

Male/Female Ratio 1.0190 1.0765 1.1803 

Highly isolation children only 0.2744 0.0862 0.0309 

Low isolation children only 0.2277 0.0610 0.0184 

High/Low isolation ratio 1.2054 1.4117 1.6841 

Source: LSIC (Sample size: 321 per age group; 1926 in total (balanced panel)) 

 

 

 

 

 



43 

 

 

 

 

Table 10: Persistence-Augmented Disadvantage Scores, Aggregated across Child’s Age and Wellbeing Indicators for Indigenous Children 

Disadvantage Scores/Ratios 
α = 1  α = 2  α = 3 

β=1 β=3 β=5  β=1 β=3 β=5  β=1 β=3 β=5 

All children 0.1397 0.0836 0.0662  0.0256 0.0112 0.0081  0.0056 0.0019 0.0012 

Male only 0.1409 0.0835 0.0653  0.0267 0.0115 0.0081  0.0062 0.0021 0.0013 

Female only 0.1383 0.0838 0.0673  0.0244 0.0109 0.0080  0.0050 0.0017 0.0012 

Male/Female Ratio 1.0189 0.9963 0.9691  1.0958 1.0634 1.0153  1.2440 1.2055 1.1263 

Highly isolation children only 0.1748 0.1070 0.0822  0.0381 0.0167 0.0112  0.0101 0.0033 0.0019 

Low isolation children only 0.1340 0.0798 0.0636  0.0236 0.0103 0.0076  0.0049 0.0017 0.0011 

High/Low isolation ratio 1.3044 1.3403 1.2926  1.6168 1.6163 1.4812  2.0586 2.0112 1.7437 

Source: LSIC (Sample size: 321 per age group; 1926 in total (balanced panel)) 
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Table 11: Comparison of Headcount ratios of Disadvantage for Common Age-groups and Child Well Being Indicators as available for Indigenous 

Children in LSAC and Full LSIC sample 

Child’s 

age 

(years) 

Weight (BMI) 
Home activities  

with family 

Outdoor activities  

with family 

Bullied 

 

Drug & alcohol 

problems 

Indigenous 

children in 

LSAC 

Indigenous 

children in 

LSIC 

Indigenous 

children in 

LSAC 

Indigenous 

children in 

LSIC 

Indigenous 

children in 

LSAC 

Indigenous 

children in 

LSIC 

Indigenous 

children in 

LSAC 

Indigenous 

children in 

LSIC 

Indigenous 

children in 

LSAC 

Indigenous 

children in 

LSIC 

4-5 0.326 0.235 0.079 0.009 0.079 0.030 0.337 0.427 0.101 0.166 

6-7 0.371 0.309 0.124 0.023 0.213 0.362 0.438 0.402 0.045 0.220 

8-9 0.371 0.438 0.079 0.071 0.180 0.143 0.427 0.405 0.056 0.237 
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Figures 

 

Figure 1: D curves for Non Indigenous Versus Indigenous Children in LSAC  
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Figure 2: D curves for all children sample in LSAC versus all children sample in LSIC 

 

 

Note: these D-curves are drawn using equation 4 (in main text) at 𝛼 = 1 𝑎𝑛𝑑 𝛽 = 1 
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Appendix A 

Table A1: Dimensions, Indicators and Parameters of Disadvantage in LSAC 

1. Health 

Indicator 1:  Weight 

Question: Categorical representation of the child’s Body Mass Index (BMI) based on 

thresholds defined by (Cole et al. 2000, 2007): Underweight I; Underweight II; 

Underweight III; Normal weight; Overweight; Obese. 

Disadvantage parameter: Disadvantaged if Underweight II or III; Overweight; Obese 

Indicator 2:  Use of Medical Care 

Question: Does the child need or use more medical care, mental health or educational 

services than is usual for most children of the same age? 

Disadvantage parameter: Disadvantaged if answered ‘yes’ (uses more medical care than 

other children) 

2. Family relationships 

Indicator 1:  Home activities with family 

Question: In the past week, on how many days has the parent or another adult in your 

family involved the child in everyday activities (such as cooking or caring for pets)? 

Disadvantage parameter: Disadvantaged if no family indoor activities 

Indicator 2:  Outdoor activities with family 

Question: In the past week, on how many days has the parent or another adult in your 

family played a game outdoors or exercised with the child in activities (such as walking, 

swimming or cycling)? 

Disadvantage parameter: Disadvantaged if no family outdoor activities 

3. Community connectedness 

Indicator:  Community activities 

Question: In the past month, has the child done any of these activities with the parent or 

another family member: gone to playground, swimming pool, sporting event, library, 

concert, museum, art gallery, cinema, religious service, or community or school event? 

Disadvantage parameter: Disadvantaged if answered no community activities 

4. Material wellbeing 

Indicator1:  Extra cost activities 

Question: In the past 6 months, has the child regularly attended any extra cost activities that 

are not part of his/her normal child care, preschool/school activities (such as team sports, 

sports coaching, learning musical instrument, dance, art, remedial learning classes or extra 

tutoring, religious classes)?  

Disadvantage parameter: Disadvantaged if no extra-cost activities 

Indicator2:  Access to computer 

Question: Does the child have access to a computer at home (ages 4-5 to 10-11) or access 

to the internet at home (ages 12-13)? 

Disadvantage parameter: Disadvantaged if answered no 

5. Educational wellbeing 

Indicator1:  Talk about school 

Question: So far this year, how often has the parent had informal chats about their child 

with his/her teacher (or example, at pick-up or drop-off times) (ages 4-5)? 

How often do the parent and the child talk about his/her school activities: daily, a few times 

a week, about once a week, a few times a month, or rarely/never (ages 6-7 to 12-13)? 
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Disadvantage parameter: Disadvantaged if parent has had informal chats with the teacher 

only 1-2 times or not at all (aged 4-5) or if the parent and child talk about school only a few 

times a month or rarely/never (ages 6-7 to 12-13) 

Indicator2:  School performance 

Question: (Answered by teacher)  

How often did the child demonstrate the following behaviour in the past month or two: 

keeps belongings organised, shows eagerness to learn new things, works independently, 

easily adapts to changes in routine, persists in completing tasks, pays attention well (ages 6-

7 to 12-13)?  

How does the child rate in the following competencies: social/emotional development (e.g. 

adaptability, co-operation, responsibility, self-control); approaches to learning (e.g. 

attention, observation, organisation, problem-solving); gross motor skills (e.g. running, 

catching and throwing, strength and balance); fine motor skills (e.g. manual dexterity, using 

writing and drawing tools); expressive language skills (e.g. using language effectively, 

ability to communicate ideas); receptive language skills (e.g. understanding, interpreting 

and listening) (ages 4-5)?  

Disadvantage parameter: Disadvantaged if the child rates below average performance 

compared to other children of similar age 

6. Emotional wellbeing 

Indicator:  Bullied 

Question: In the past 6 months, has the child been picked on or bullied by other children? 

Disadvantage parameter: If answered ‘yes’ to being bullied 

7. Exposure to risky behaviour 

Indicator:  Drug and alcohol problems 

Question: In the past year, has anyone in the household had an alcohol or drug problem? 

Disadvantage parameter: If answered ‘yes’ to drug/alcohol problems in household 
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Table A2: Dimensions, Indicators and Parameters of Disadvantage in LSIC 

1. Health 

Indicator 1:  Weight 

Question: Categorical representation of the child’s Body Mass Index (BMI) based on 

thresholds: Underweight I; Healthy weight; Overweight; Obese. 

Disadvantage parameter: Disadvantaged if Underweight, Overweight or Obese 

2. Family relationships 

Indicator 1:  Home activities with family 

Question: In the past week, did the parent or other family members do any of these things 

with the child: play indoors, tell a story, read a book, or participate in household chores 

such as cooking? 

Disadvantage parameter: No family indoor activities 

Indicator 2:  Outdoor activities with family 

Question: 

In the past week, did the parent or other family members do any of these things with the 

child: play outdoors, gone to a playground, organised sports/dance activity (ages 3½–5, 

4½–6, 6½–8, 7½–9)? 

When the child is playing away from home, how often do you know where he/she is and 

who he/she is with (ages 5½–7, 8½–10)? 

Disadvantage parameter: Disadvantaged if no family outdoor activities; or if parent does 

not know where the child is and who he/she is with when he/she is playing away from 

home 

3. Community connectedness 

Indicator 1: Safety of community 

Question: How safe would you say this community or neighbourhood is? 

Disadvantage parameter: Disadvantaged if answered ‘dangerous’ or ‘not very safe’ 

Indicator 2: Suitability of community for kids 

Question: Is this a good community or neighbourhood for little kids? 

Disadvantage parameter: Disadvantaged if answered ‘not so good’ or ‘really bad’ 

4. Material wellbeing 

Indicator1:  Housing size per person 

Question: How many bedrooms are there in your (house/flat/apartment/dwelling? Total 

number of people in household? 

Disadvantage parameter: Disadvantaged if less than 1 bedroom per 4 people 

Indicator2:  Housing quality 

Question: Does your house have any major things that need fixing? Does your home have a 

working flushing toilet, bath/shower, kitchen sink, laundry tub, heater, air-conditioner/fan? 

Disadvantage parameter: Disadvantaged if answered yes (house needs repairs) and/or if no 

(one or more of these items in the home are not working). 

5. Educational wellbeing 

Indicator1:  School attendance 

Question: Does the child go to kindergarten/preschool/school (ages 3½–5, 4½–6)?  

Did the child go to preschool/school everyday that he/she was supposed to go in the last 

week (ages 5½–7 to 8½–10)? 

Disadvantage parameter: Disadvantaged if answered no 

Indicator2:  Educational development resources 

Question: Do you have any concerns/worries about how the child is learning pre-school and 

school skills (ages 3½–5, 4½–6)? How well does the child’s teacher/school give you advice 

about how to help the child at home, give you information on community services to help 
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the child, understands the needs of families from an Indigenous background, and make you 

aware of chances to be involved and take part in school (ages 5½–7 to 8½–10)?  

Disadvantage parameter: Disadvantaged if answered no (not concerned about child’s 

learning development (ages 3½–5, 4½–6) or teacher does not help child’s development 

(ages 5½–7 to 8½–10) 

6. Emotional wellbeing 

Indicator:  Bullied 

Question: In the past 6 months, has the child been picked on or bullied by other children? 

Disadvantage parameter: If answered ‘yes’ to being bullied 

7. Exposure to risky behaviour 

Indicator:  Drug and alcohol problems 

Question: In the past year, has anyone in the household had an alcohol or drug problem? 

Disadvantage parameter: If answered ‘yes’ to drug/alcohol problems in household 
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Appendix B: Robustness of results with respect to weighting assumptions 

Equation 3 can be further generalised to incorporate dimensional weights: 

Ω𝛼 =

∑ (
∑ ∑ (𝑑𝑖𝑗𝑡

0 × 𝑤𝑗)𝑇
𝑡

𝐾
𝑗

𝑇 )

𝛼

N
i=1

N
            

Where, ∑ wj
K
j=1 = 1 

The following three weighting schemes are analysed for robustness 

Table B1: Three Weighting Schemes 

Indicators in  LSAC 1 2 3 

1. Weight 0.091 0.071 0.078 

2. Use of medical care 0.091 0.071 0.078 

3. Home activities with 

family 
0.091 0.071 0.078 

4. Outdoor activities with 

family 
0.091 0.071 0.078 

5. Community activities 0.091 0.143 0.125 

6. Extra cost activities 0.091 0.071 0.078 

7. Access to computer 0.091 0.071 0.078 

8. Talk about school 0.091 0.071 0.078 

9. School performance 0.091 0.071 0.078 

10. Bullied 0.091 0.143 0.125 

11. Drug and alcohol 

problems 
0.091 0.143 0.125 

Indicators in  LSIC 1 2 3 

1. Weight 0.091 0.143 0.125 

2. Home activities with 

family 
0.091 0.071 0.078 

3. Outdoor activities with 

family 
0.091 0.071 0.078 

4. Safety of community 0.091 0.071 0.078 

5. Suitability of community 

for kids 
0.091 0.071 0.078 

6. Housing size per person 0.091 0.071 0.078 

7. Housing quality 0.091 0.071 0.078 

8. School attendance 0.091 0.071 0.078 

9. Educational 

development/ 

resources 

0.091 0.071 0.078 
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10. Bullied 0.091 0.143 0.125 

11. Drug and alcohol 

problems 
0.091 0.143 0.125 

Note: Scheme 1 is the base-case scheme used throughout the study. 

 

 

Table B2: Disadvantage Scores and Subgroup Ratios under Three Weighting Schemes (WS) 

for LSAC 

Disadvantage 

Scores/Ratios 

Weighting Scheme 1 Weighting Scheme 2 Weighting Scheme 3 

 α =1 α =2 α =3 α =1 α =2 α =3 α =1 α =2 α =3 

All children 0.1285 0.0231 0.0052 0.1255 0.0222 0.0049 0.1265 0.0224 0.0049 

Male only 0.1349 0.0254 0.0059 0.1319 0.0243 0.0055 0.1329 0.0246 0.0056 

Female only 0.1218 0.0208 0.0044 0.1187 0.0200 0.0042 0.1197 0.0202 0.0042 

Non Indigenous 

Children in LSAC 

0.1267 0.0225 0.0050 0.1236 0.0216 0.0047 0.1247 0.0218 0.0047 

Indigenous Children in 

LSAC 

0.2018 0.0490 0.0132 0.1965 0.0469 0.0124 0.1983 0.0475 0.0126 

Male/Female Ratio 1.107 1.222 1.341 1.111 1.215 1.310 1.110 1.218 1.333 

Non 

Indigenous/Indigenous 

ratio 

0.628 0.459 0.379 0.628 0.459 0.379 0.628 0.459 0.379 

 

 

Table B3: Disadvantage Scores and Subgroup Ratios under Three Weighting Schemes for 

LSIC 

Disadvantage 

Scores/Ratios 

Weighting Scheme 1 Weighting Scheme 2 Weighting Scheme 3 

 α =1 α =2 α =3 α =1 α =2 α =3 α =1 α =2 α =3 

All children 0.2342 0.0646 0.0201 0.2486 0.0728 0.0241 0.2437 0.0697 0.0225 

Male only 0.2363 0.0668 0.0216 0.2531 0.0761 0.0262 0.2473 0.0727 0.0244 

Female only 0.2318 0.0620 0.0183 0.2434 0.0689 0.0216 0.2395 0.0663 0.0203 

Male/Female 

Ratio 

1.0194 1.0774 1.1803 1.0399 1.1045 1.2130 1.0326 1.0965 1.2020 

 

 


