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Abstract 

This paper summarises the main findings of an exploratory analysis of the Ministry of Social 
Development’s Integrated Child Dataset (ICD). The analysis investigates the characteristics 
of children who are at risk of poor outcomes as young adults; their patterns of contact with 
selected government social service agencies; and some of the costs associated with the 
provision of services by those agencies. A leading objective of the project was to better 
understand the numbers and characteristics of children who have contact with government 
services as a result of childhood disadvantage, and the extent to which these children go on 
to exhibit poor outcomes at later ages. 

JEL CLASSIFICATION I38 Welfare, well-being and poverty: 
Government programmes 

J13 Childcare, children and youth 

C55 Large data sets: modelling and analysis 
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Executive Summary 

Purpose of the paper 

This paper summarises the main findings of an exploratory analysis of the Ministry of Social 
Development’s Integrated Child Dataset (ICD). The analysis investigates the characteristics 
of children who are at risk of poor outcomes as young adults; their patterns of contact with 
selected government social service agencies; and some of the costs associated with the 
provision of services by those agencies.  

This work fits within a broader research programme exploring the potential of linked 
administrative data that is underway at the Ministry of Social Development (MSD) and 
Treasury. The overall purpose of the work is to provide an improved understanding of both 
population needs and current patterns of social service provision. Better information could 
eventually be used to help identify groups to prioritise in future social assistance initiatives, or 
to help evaluate the effectiveness of future social assistance programmes. 

The numbers in the paper should be treated as preliminary due to the early stage of the 
research. The results presented here could be improved and extended through future 
research, taking advantage of the improvements that are being made to linked administrative 
data the Statistics New Zealand Integrated Data Infrastructure (IDI). 

Research objectives 

The analysis sought to identify:  

 the groups of children who receive higher levels of services and support from selected 
government social service agencies and their characteristics 

 the extent of overlap between the groups of children who are interacting with different 
government social service agencies 

 the fiscal costs that are associated with different patterns of service use 

 which groups of children are most at risk of poor longer-term outcomes, at later ages in 
childhood or when they are young adults. 

A leading objective of the project was to better understand the characteristics of children who 
have contact with services as a result of childhood disadvantage, such as abuse or neglect, 
and the extent to which these children go on to exhibit poor outcomes at later ages.  

The indicators of poor outcomes that are analysed in this study include referrals to the CYF 
youth justice system, poor educational attainment at school, long-term benefit receipt, and 
convictions leading to community or custodial sentences.  
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Data and methods 

The study uses the ICD, which brings together information from the benefit, Child Youth and 
Family (CYF) care and protection and youth justice, birth and death registration, corrections, 
health and education systems. Records are linked using name and date of birth. The data 
are anonymised and used only for research purposes. Ethics approval for the linkage and for 
the research programme was granted by the Central Region Health and Disability Ethics 
Committee, and affirmed by the National Ethics Advisory Committee.1 At the time the 
analysis was conducted, data included in the ICD covered varying periods up to the end of 
2012. Section 2 describes the data in more detail.    

The main analysis is a birth cohort analysis which focuses on those born between 
1 July 1990 and 30 June 1991, who can be observed through to age 21 in the dataset. The 
analysis describes the key characteristics and outcomes that could be observed for this 
cohort at various ages, and the various service use patterns and outcomes that were 
experienced by different subgroups within this population. The future outcomes of this birth 
cohort out to age 36 are also estimated using a statistical record linkage technique, in which 
data for an older birth cohort is linked to that of the 1990/91 cohort.   

This is complemented by an analysis of the characteristics and outcomes of the current child 
population, using data for all those born between 1 July 1994 and 30 June 2012, who were 
aged 0-17 years as at the end of June 2012. We are able to describe these children’s 
interactions with selected social services, up to the end of June 2012. Future outcomes and 
selected future service costs are also estimated for this population using data for other birth 
cohorts and statistical record linkage techniques.   

Components of the research  

The research had five distinct strands, which are summarized in separate sections of this paper: 

 A descriptive analysis of the characteristics, outcomes, selected social service use and 
costs of children in the1990/91 birth cohort, up to age 21. (Section 4.1)  

 A regression-based analysis of the childhood factors most strongly associated with poor 
outcomes by age 21, using data for the the1990/91 birth cohort.  (Section 4.2) 

 A descriptive analysis of the characteristics, outcomes, selected social service use and 
costs of children who were aged 0-17 years in 2012. This includes a regional analysis by 
Territorial Local Authority. (Section 5)  

 An analysis that estimates the future outcomes and selected costs (up to age 36) of 
children in the 1990/91 birth cohort. (Section 6.2) 

 A similar analysis of future outcomes and selected costs for children in the current 
population (ages 0-17 in 2012). (Section 6.3) 

                                                 
1  National Ethics Advisory Committee. 2013. Sharing identifiable health information for use in predictive risk 

modelling research: advice to the Minister of Health. http://neac.health.govt.nz/sharing-identifiable-health-

information-use-predictive-risk-modelling-research-advice-minister. Note, however, that health data was not 

used in the analysis reported here. 
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Illustrative findings  

The project has generated an extensive and wide-ranging set of results which cannot be 
briefly summarised. We give two sets of findings here to illustrate the type of results that 
have been obtained.  

Multiple disadvantages in early childhood 

We find that the outcomes of children who by age 5 were known to CYF, had a parent of 
caregiver with a corrections sentencing history, and had been supported by benefit for most 
of their childhood, were considerably worse than those of other children. About 1 percent of 
children in the 1990/91 birth cohort met all three criteria. These children were: 

 five times more likely to have been referred to CYF youth justice services – indicating that 
they were suspected of having broken the law (22.7% compared to 4.4% of children 
overall) 

 two times more likely to have failed to gain NCEA level 2 by age 21 (74.6% compared to 
36.3% of children overall) 

 five times more likely to have been on benefit for more than 2 years before age 21 
(40.8% compared to 7.7% of all children)  

 seven times more likely to have been in prison before age 21 (13.7% compared to 1.8% 
of all children)  

 estimated to be three times more likely to have been on benefit for more than 6 months 
when aged 35 (27.2% compared to 9.3% of all children)  

 estimated to be five times more likely to have been in prison before age 36 (23.9% 
compared to 4.6% of all children)  

 the estimated costs associated with the provision of income support, CYF and corrections 
services for these children by age 36 were around 5 times higher than the comparable 
average per person costs for all children ($321,600 compared to $65,500 on average for 
all children). 

In addition to the 1 percent of children with all three risk factors, another 6 percent had two of 
the three. This larger group of children also had relatively poor outcomes. These children 
were: 

 four times more likely to have been referred to CYF youth justice services (18.3% 
compared to 4.4% of children overall) 

 nearly two times more likely to have failed to gain NCEA level 2 (69.2% compared to 
36.3% of children overall) 

 four times more likely to have been on benefit for more than 2 years before age 21 than 
other children (28.4% compared to 7.7% of children overall)  
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 four times more likely to have been in prison before age 21 (9.1% compared to 1.8% of 
children overall)  

 estimated to be two and a half times more likely to have been on benefit for more than 6 
months when aged 35 (22.6% compared to 9.3% of children overall)  

 estimated to be four times more likely to have been in prison before age 36 (17.6% 
compared to 4.6% of children overall)  

 estimated to generate selected social service costs around four times higher than 
average before age 36 ($224,700 compared to $65,500 for children overall)..  

Children placed in CYF care 

The outcomes of children who were ever placed in CYF care (around 1,500 or 2.4% of 
children in the 1990/91 birth cohort) were considerably worse than those of all children on 
average. These children were: 

 seven times more likely to have had a referral to CYF youth justice services (33.0% 
compared to 4.4% of children overall) 

 two times more likely to have failed to gain NCEA level 2 by age 21 (77.7% compared to 
36.3% of children overall) 

 six times more likely to have been on benefit for more than 2 years before age 21 than 
other children (44.4% compared to 7.7% of all children)  

 ten times more likely to have been in prison before age 21 (18.3% compared to 1.8% of 
all children)  

 estimated to be three times more likely to have been on benefit for more than 6 months 
when aged 35 (30.1% compared to 9.3% of all children)  

 estimated to be six times more likely to have been in prison before age 36 (26.0% 
compared to 4.6% of all children)  

 estimated to generate selected social service costs around six times higher than average 
before age 36 ($364,300 compared to $65,500 for all children).  
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Limitations and caveats 

The study has a number of limitations and caveats:  

 the scope of the study is limited by the nature and breadth of the information collected in 
agencies’ administrative systems and included in the ICD. For example, the 
administrative data used in this work provides only a partial picture of childhood 
adversity, service use and service costs 

 the population coverage errors, linkage errors and biases present mean that the results 
are unlikely to be completely accurate and should be viewed as providing broad 
estimates of scale 

 the methods used to estimate future outcomes and costs are designed to provide a 
comparative picture of future outcomes and costs for different population subgroups, but 
they have some significant limitations. These estimates should not be viewed as 
forecasts of the actual outcomes and costs that will be incurred in the future. 

The caveats and limitations are discussed in more detail later in the paper. 
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1 Introduction 

This paper summarises the main findings from an analysis of the Ministry of Social 
Development’s Integrated Child Dataset (ICD). The analysis investigated the characteristics 
of children at risk of poor outcomes as young adults, their patterns of contact with 
government social service agencies, and some of the costs associated with those services.    

The overall purpose of the project was to provide an improved understanding of both 
population needs and current patterns of social service provision.  

The work fits within a broader research programme exploring the potential of linked 
administrative data that is underway at the Ministry of Social Development (MSD) and Treasury.  

The analysis that is summarised in this paper sought to identify:  

 the groups of children who receive higher levels of services and support from selected 
government social service agencies – directly or through their parents or caregivers 

 the extent of overlap between the groups of children who are interacting with different 
government social service agencies – directly or through their parents or caregivers 

 the fiscal costs associated with different patterns of service use 

 which groups of children are most at risk of poor longer-term outcomes, at later ages in 
childhood or when they are young adults. 

The structure for the rest of the paper is outlined below. 

 Section 2 describes the data used and some data quality issues. 

 Section 3 describes the study populations that are the focus of the analysis. 

 Section 4 describes the main findings from the analysis of data on the 1990/91 birth 
cohort, covering outcomes and costs up to age 21.  

 Section 5 provides a descriptive analysis of the characteristics and outcomes of children 
who were aged 0-17 years in 2012, including a regional analysis by Territorial Local 
Authority.   

 Section 6 describes the methods of estimating future outcomes and costs using statistical 
cohort linking and the results obtained. It provides outcome and cost estimates for both 
the 1990/91 cohort and the 0-17 year-old population.  

 Section 7 summarises the limitations and caveats. 

 Section 8 concludes. 



 

AP 15/01  |  Using Integrated Administrative Data to Understand Children at Risk of Poor Outcomes as Young Adults 8 

2 Data 

2.1 The Integrated Child Dataset 

The study uses the ICD, which was developed by MSD and draws together information from 
the Ministry of Social Development (benefit, CYF care and protection and youth justice, 
Family Start), Department of Corrections (sentencing), Ministry of Education (schooling and 
attainment), Department of Internal Affairs (birth and death registrations) and Ministry of 
Health (maternal and infant health and health service usage).  

This dataset was put together as part of a broader programme of research focused on child 
maltreatment. Individual records were linked by name and date of birth and anonymised for 
use for research.  

The data was analysed by members of Treasury’s Analytics and Insights team while they 
were on secondment at MSD. The data is now also available through the Statistics 
New Zealand Data Lab (subject to vetting and approval of the research team and proposed 
research plan.) 

The ICD component datasets used in this study are described briefly in Table 1, but are more 
fully described in (http://www.msd.govt.nz/about-msd-and-our-work/publications-
resources/research/predicitve-modelling/index.html).   

Table 1:  Data in the Integrated Child Dataset used in this study 

Source Agency Content Years for 
which data 
used 

Notes 

Child Youth and 
Family (CYF), 
Ministry of Social 
Development 
(MSD) 

Notifications and 
referrals, 
investigations, 
findings, periods in 
CYF care, placements, 
referrals to CYF youth 
justice  

1994-2012 Includes estimated costs associated with 
events and services. 

Work and Income, 
MSD 

Spells on benefit, 
children and partners.  

Tier 1, 2 and 3 
payment entitlements 

1993-2012 Includes data on main benefits, 
supplementary benefits and allowances 
and grants. 

The periods when children are supported 
by main benefits received by their parents 
or caregivers can be identified. 

New Zealand superannuation records 
and data on benefits paid in respect of 
unsupported children and orphans are 
also included. 

Department of 
Internal Affairs 

Birth and death 
registrations 

2005-2012  
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Source Agency Content Years for 
which data 
used 

Notes 

Ministry of 
Education 

School enrolment, 
NCEA achievement 
and interventions 

2006-2012 An enrolment data collection system was 
progressively rolled out to schools in 
2006 and 2007. 

MoE intervention data includes data on 
stand-downs and suspensions.  

Some information on schools including 
location and decile is available.  

Department of 
Corrections 

Custodial and 
community based 
sentences served 

1992-2013 The costs associated with corrections 
sentences are estimated based on 
average daily cost estimates by sentence 
type.  

 

2.2 Linkage of the administrative datasets in the ICD 

The ICD and the methods used to link the data at the individual level are described in 
(http://www.msd.govt.nz/about-msd-and-our-work/publications-
resources/research/predicitve-modelling/index.html). A brief summary is provided here.  

Date of birth and name were used to match records. In this study we used what is called the 
‘research’ linkage. This allowed for a small number of extra records to be linked where the 
supplementary evidence on parents/caregiver names or addresses permitted small 
discrepancies in the birth date or name to be over-ruled. This led to a higher number of 
linked records but also greater exposure to the risk of having incorrect matches. The above 
reference provides some assessment of the ‘conservative’ and ‘research’ linking exercises. 
The higher rates of matching led us to choose the research linkage, with the belief that for 
our purposes the risks of a slightly higher rate of false positives was out-weighed by being 
able to get closer to a full account of CYF clients and their service interactions.  

Table 1 in Appendix 1 shows some estimated matching rates for the data used in this paper. 
These rates vary and are as low as 70% in some cases, in part because of the incomplete 
coverage of the sampling frame we chose to use, and in part because of limitations of the 
data linkage. The impact of such low match rates is discussed in the limitations and caveats 
section of this paper. It is acknowledged that matching rates of between 70% and 90% mean 
there will be significant under-reporting (up to 30%) of the size of some risk groups and 
outcome rates. Less than optimal matching rates will also the dilute the differences reported 
between groups that are a focus of this study.  
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2.3 Coverage of the youth justice data   

The ICD includes CYF data on children who were referred to CYF by the New Zealand 
Police because they had broken the law. 

It should be noted that the proportion of young people who have contact with the 
New Zealand youth justice system as a whole is higher than reported here.  This is because 
the vast majority of apprehensions by the Police are dealt with by caution or warnings, or by 
the Police Youth Aid Section, and involve no contact with CYF.  This reflects the system’s 
emphasis on diverting young offenders who commit lower level offences away from formal 
youth justice processes where possible. 

2.4 Coverage of the benefit data and the identification of 
parent/caregiver-child relationships 

The benefit data can be used to identify the periods when children and young people are 
supported by a benefit as a dependant child, periods when they are the primary recipient of a 
benefit in adulthood, and periods when they are supported by a benefit as the partner or 
spouse of a primary benefit recipient. 

The benefit data covers the period 1 January 1993 onwards, so for the 1990/91 cohort we 
don’t observe whether the child is supported by benefits until they are aged between one and 
a half and two and a half years. Hence the children we describe as being supported by 
benefit for 75% or more of the time before the age of 5, are more precisely described as 
having been supported by benefits for at least three-quarters of the 3.5-2.5 years that can be 
observed before they turned 5.  

Benefit data has been used to identify the parents and caregivers of the children in the study 
populations, which means that parents’ or caregivers’ corrections sentencing history is only 
known for children who have been supported by benefit at some stage.  For the 1990/91 
cohort this is about 50% of children. 

2.5 Coverage of the care and protection data 

A child or young person’s contact with CYF for care and protection reasons can be divided 
into a number of different levels of contact, depending on the highest level of intervention. 
These categories are as follows: 

 ‘notification’ occurs where a member of the public or an agency has expressed a concern 
about the care or protection of the child to CYF (and this has been assessed by a social 
worker and recorded as a report of concern). This category includes cases where an 
investigation or child and family assessment follows the notification but no substantiated 
findings of abuse or neglect are recorded. 
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 ‘substantiated findings of abuse or neglect’ occurs where a social worker has made a 
formal finding that the child has suffered physical, emotional, or sexual abuse or neglect.2 
This category may also include cases where there is a subsequent Family Whānau 
Agreement or Family Group Conference but no care episode recorded for the child. 

 ‘care’ occurs when a court has determined that a child or young person is in need of care 
and protection and grants a custody or guardianship order.  In most cases the child or 
young person will have had a substantiated finding of abuse or neglect. 

It is important to appreciate that these administratively-derived measures of engagement 
may not provide a reliable measure of the real occurrence of child maltreatment. The 
measures reflect both variations in the extent to which children who experience maltreatment 
are notified to CYF, as well as the uncertainty inherent in making a determination that 
maltreatment has occurred. In addition, the CYF data are incomplete in the early 1990s 
because not all paper and prior electronic records were entered into the CYRAS database 
when it was established in 2000. This means that some of the estimates of service use for 
this period will be understated. 

The process of matching records is probabilistic and creates some level of error, as there are 
cases where individuals cannot be matched (and appear in the data with less service use 
than actually occurred), as well as cases where individuals have been wrongly matched (and 
appear in the data with inaccurate estimates of service use). 

The data covers a specific time and cohort, and some care must be taken in generalising 
results to the experience of more recent cohorts of children. Some cohorts born more 
recently have had a higher likelihood of being notified to CYF (Table 2), partly because of 
administrative changes related to family violence events attended by Police. 

                                                 
2  This excludes findings related to the child’s relationship or behavioural difficulties or intentions of self-harm 

or suicide. 
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Table 2: Care and protection contact with Child, Youth and Family by year of age for selected 

birth cohorts 

  
1990/91 
Cohort

1995/96 
Cohort

2000/01  
Cohort 

2005/06 
Cohort 

2011/12
Cohort

Number of children 62,418 60,715 59,585 59,347 60,599

Percentage 

Placed in the care of CYF  

Before age 1 - 0.3 0.3 0.6 0.4

Before age 5 0.4 0.9 1.1 1.3 

Before age 13 1.5 1.7 1.8 

Before age 17 2.4 2.4

Substantiated finding of abuse or neglect  
Before age 1 - 0.8 0.5 1.5 1.2

Before age 5 1.9 2.4 2.8 6.0 

Before age 13 5.2 5.6 6.0 

Before age 17 6.8 8.4

Notification or report of concern 
Before age 1 - 1.3 1.9 5.2 3.8

Before age 5 2.5 5.7 8.5 17.0 

Before age 13 8.2 12.8 18.3 

Before age 17 14.7 21.0      

Note: Birth cohorts were born between 1 July and 30 June of each year. ‘Before age 17’ is used as a 
threshold in this table rather than ‘before age 18’ so that we can compare rates between the 1990/91 
and 1995/96 cohort at the end of the period they are covered by the CYF care and protection data. 18 
years is the preferred age threshold, used later in the paper, to give full coverage of any CYF youth 
justice activity.  

Table 2 shows that: 

 nearly 15% of children in the 1990/91 birth cohort had some form of contact with Child, 
Youth and Family (at least a notification or report of concern) by the age of 17. 

 for 6.8% of children in the birth cohort their highest level of contact with Child Youth and 
Family was at least one substantiated finding of abuse or neglect 

 a further 2.4% of children in the cohort entered care at least once. 

Table 2 also shows that later cohorts have had higher levels of contact with Child, Youth and 
Family. This increase in measured rates of contact is partly an artifact of more 
comprehensive data and partly a result of changes in real levels of contact.3  

                                                 
3  Note, however, that the most recent cohort examined in Table 2 has lower levels of contact than the 

preceding cohort.  This is likely to reflect the impact of further administrative changes, including a shift in 

2010 to treat only some reports made in respect of family violence incidents attended by Police as 

notifications. 
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Table 2 also shows that later cohorts have had higher levels of contact with Child, Youth and 
Family. This increase in measured rates of contact is partly an artifact of more 
comprehensive data and partly a result of changes in real levels of contact.3  

For more information on children’s contacts with CYF, see the MSD fact sheet ‘Children’s 
contact with MSD services’.4 

2.6 Data on service costs 

This paper includes analysis of the fiscal costs associated with different individuals and sub-
populations. The costs included cover income support payments, costs associated with 
serving sentences administered by the Department of Corrections, and costs associated with 
the services provided by CYF in childhood.  

Adult benefit costs are derived from the database of Work and Income Income Support 
Expenditure (ISE) which stores the payments from January 1993. The payments were 
categorised into three groups, Tier 1 (main benefits), Tier 2 (supplements) and Tier 3 
(additional support for people in hardship).  

During the period of the study Tier 1 main benefits included:  

 Domestic Purposes Benefit 

 Widow’s Benefit 

 Unemployment Benefit 

 Sickness Benefit 

 Invalid’s Benefit 

 Orphan’s and Unsupported Child Benefits 

 Independent Youth Benefit 

 Emergency Benefit 

Tier 2 supplements included: 

 Accommodation Supplement  

 Family Tax Credit (only the payments made by W&I, it does not include payments by IRD) 

 Disability Allowance 

 Orphan’s Benefit or Unsupported Benefit 

 Foster Care Allowance 

                                                 
3  Note, however, that the most recent cohort examined in Table 2 has lower levels of contact than the 

preceding cohort.  This is likely to reflect the impact of further administrative changes, including a shift in 

2010 to treat only some reports made in respect of family violence incidents attended by Police as 

notifications. 

4  https://www.msd.govt.nz/about-msd-and-our-work/publications-resources/research/childrens-contact-with-

msd-services/index.html 
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Tier 3 additional supports included: 

 Funeral Grant 

 Special Needs Grant 

 Temporary Additional Support 

If the beneficiary had a partner, most of the payments were paid to each member of the 
couple separately in half shares.  

Adult income support assistance can be received from the age of 16. To attribute welfare 
costs directly to children when they were supported by an adult’s main benefit, we multiplied 
the number of days that the child was included as a dependent child in an adult benefit by an 
average per day payment of approximately $14, which was approximately the extra benefit 
entitlement for beneficiaries with a dependent child. 

The benefit costs included in this study did not include Working for Family tax credits, student 
allowances or student loans. 

Corrections costs were calculated by multiplying the length of each sentence (taking the days 
actually served) by an average cost per day from a table of average per day sentence costs 
provided by the Department of Corrections.5 The sentences and orders for which cost data 
are available are as follows: 

 Prison  

 Remanded in custody 

 Supervision and related sentences 

– Supervision 

– Extended supervision order 

– Intensive supervision 

 Other sentences 

– Community detention 

– Community work 

– Other community 

– Home detention 

– Parole 

– Post detention conditions 

– Released to home detention 

– Released with conditions 

                                                 
5  If more than one sentence was being served simultaneously, the cost estimate applied was that for the 

highest (most serious) sentence. 
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The average cost figures provided by the Department of Corrections related to the last four 
financial years. In this analysis, the cost figures for those four years were averaged (giving 
more weight to recent data) and applied historically (after adjusting for inflation).  The cost 
estimates both direct and indirect costs. Note that average per person costs are not the 
same as marginal costs, and therefore the figures used in this analysis cannot be used to 
calculate the aggregate costs that could be added or saved by increasing or decreasing the 
total numbers of persons serving sentences. 

CYF costs can be distinguished by the two distinct areas of services it provides, care and 
protection for children (up to age of 17, or 20 in exceptional cases) and youth justice for 
children or young adults (ages 14 to 17 only) who have been referred to CYF.  

The services offered by each of them are listed below. 

Care and protection  

 Child and family assessments  

 Court preparation  

 Family group conference  

 Family whānau agreement intake 

 Investigations 

 Partnered response (referral to other agencies) 

 Placement (eg, foster care and residential placement) 

 Safety assessments  

Youth justice 

 Court preparation 

 Family group conference  

 Intake 

 Placement  

The CYF costs data used in this study include both direct and indirect costs. Direct cost 
estimates are derived from actual detailed receipts covering the actual services provided. 
Indirect cost estimates are averages that are applied to cover more general business 
overhead costs. Note that a very small proportion of outlier cost records were excluded from 
this analysis due to their implausibility.  

All cost estimates used in this study are CPI adjusted to December 2014 dollars.  
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2.7 Other derived variables 

Ethnic group 

The ethnic group variable used in this study was taken from Ministry of Education records for 
children with school enrolments, and from birth records in the case of younger children. 

We have assigned a single ethnic group category to individuals who had two or more 
ethnicities recorded in the data using a prioritisation scheme. The ranking is as follows: 
Māori, any Pacific ethnicity, any Asian ethnicity, European/Pakeha, other. 

This means that a child who is both European and Māori, for example, is only counted as 
Māori in the analysis and results. 

Territorial local authority area 

The geographic variable used in this study (Territorial Local Authority) was taken from 
Ministry of Education records for children with school enrolments (using the address of the 
school) and from birth records in the case of younger children.  

Children enrolled in Correspondence School, or home schooling, or in the small number of 
other schools without a defined TLA, are classified as ‘Other NEC (not elsewhere classified)’ 
in the analysis.  
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3 The study populations 

The analysis focused on two main study populations:  

 a birth cohort of children born from 1 July 1990 to 30 June 1991, who were aged 21 years 
at 30 June 2012. 

 all children who were born between 1 July 1995 and 30 June 2012, who were aged 0 to 
17 years at 30 June 2012. 

The first study population was chosen because the coverage of the various data included in 
ICD means we can examine these individuals from age 1.5–2.5 (depending on the timing of 
their birth) up to the age of 21. This enables us to follow this cohort of children from a very 
early age until early adulthood. We also selected this cohort because it is the first birth cohort 
for which near-complete school enrolment data was available from the Ministry of Education 
covering the years when the children were aged 14/15 and above (ie 2006 and subsequent 
years).  

We choose to select children born in the 1 July to 30 June year because this is consistent 
with the current practice of aligning age to schooling year. Those born between 1 July 1990 
and 30 June 1991 are likely to have been put into the same year in the schooling system. 
They are likely to have reached year 11, the year in which most children undertake NCEA 
level 1, at the start of 2006, when aged 14 or 15. Children are required to remain at school 
until the age of 16, unless they obtain an early leaving exemption, so we would expect the 
vast majority of children in this birth cohort to be enrolled at school at the start of 2006.  

We selected all children who were enrolled in New Zealand schools as domestic students in 
2006, and had the relevant birthdates, to define our 1990/91 cohort population. About 600 
international students born in 1990/91 were excluded from this study population. 

Defining the 1990/91 study population in this way means that:  

 We do not include New Zealand resident individuals born in 1990/91 who were not living 
in New Zealand in 2006. This means we miss various immigrants and emigrants who 
might be considered part of a wider ‘ever-in-New Zealand’ 1990/91 cohort. It is not 
possible to achieve good coverage of these immigrant and emigrant groups using the 
ICD data.  

 We miss a small proportion of children who were enrolled at schools at which the Ministry 
of Education enrolment data collection system had not yet been implemented. The 
system was implemented in phases in 2006 and 2007. About 95 percent of schools were 
included in the enrolment data collection by the end of 2006. 
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 We also miss children who were living in New Zealand in 2006 but not enrolled at a 
school that year. Although there is a legal requirement to remain at school until 16 years 
of age, some children are given permission to leave school earlier, while others leave 
without a formal exemption. Missing out the ‘early school leaver’ group is likely to have 
led to some under-coverage of children of interest in this analysis (eg those with history 
of CYF contact or benefit support). The coverage of early school leavers will be 
considerably improved once the analysis is transferred to the IDI, which includes 
additional data sources that are better suited to developing population frames.   

 We include some children who may have been in New Zealand for a short time only (eg, 
those who were only in New Zealand in 2006, but were able to enrol as domestic 
students due to having New Zealand or Australian citizenship. These children will be 
missing from the administrative datasets in earlier and/or subsequent years, and will 
appear to have had no contact with the welfare, child protection or corrections systems. 
These cases were indistinguishable from individuals with no CYF or benefit record 
matched to their education records and therefore we had no way of removing them.  

The second study population comprises children who were aged from 0 to 17 as at 30 June 
2012. The 2012 child population has been sourced from two places. Firstly, 0 to 6 year olds 
were selected using all live births recorded in the Department of Internal Affairs birth 
registrations from 1 July 2005 to 30 June 2012 (inclusive). Those aged 7 to 17 were selected 
using Ministry of Education domestic student enrolment records between 2006 and 2012.  

Whilst the population defined by this process was comparable in size to the Statistics 
New Zealand estimated resident population estimates by age as at June 2012, it is 
recognized that similar population inclusion and exclusion issues exist as for the 1990/91 
cohort. These coverage problems will likely affect the older age groups more than more 
recent birth cohorts. Table 1 in Appendix 2 compares the 0-17 year study population with the 
estimated resident population as at June 2012, while Figure 1 in Appendix 2 shows the ratio 
of school enrolments to the estimated resident population.    
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4 Analysis of risk factors, outcomes 
and service costs by age 21, using 
longitudinal data for a single birth 
cohort 

This section presents the findings of an analysis of the ICD data for the 1990/91 birth cohort. 
This cohort can be observed from soon after birth up to age 21 in the ICD.  

The outcomes and service costs up to age 21 for different population subgroups, defined by 
characteristics observed at age 5, 13 and 18 years, are described in section 4.1. In section 
4.2 we outline the findings of a regression analysis that was undertaken to identify which 
characteristics observed in the administrative data were most strongly associated with a 
higher likelihood of poor outcomes by age 21.  

The tables given in this section provide an extensive set of results. For brevity we only 
discuss a selection of the results, focusing deliberately on groups with some of the poorest 
outcomes among those tabulated. These groups are likely to include many children with high 
needs. 

4.1 Outcomes and service costs up to age 21 by 
characteristics at ages 5, 13 and 18, 1990/91 birth cohort  

The integrated administrative data enables us to examine a child’s history of agency 
interaction across their lifetime up to early adulthood. We can identify characteristics and 
experiences at key stages of a child’s life (at birth, age 5, age 13 and age 18) and examine 
selected outcomes by age 21.   

Logistic regression modelling has been used in the past to help identify which of the factors 
measured in ICD are most strongly associated with poor early childhood outcomes. That 
prior modelling work helped inform the choice of factors we included in our analysis.  

Characteristics of children before age 5  

Table 3 tabulates characteristics identified before age 5 against selected outcome measures.  
The characteristics identified before age 5 include gender and ethnicity, the proportion of 
time since birth that the child was supported by benefits as a dependent child, whether the 
child was known to CYF and if so the nature of that contact, , and whether any of the child’s 
parents or caregivers had served a Department of Corrections sentence. The outcomes 
considered include having a referral to CYF youth justice services, failing to achieve NCEA 
level 2 before age 21, receiving a benefit before age 21, receiving a benefit while supporting 
a dependent child, being on benefit for 2 years or more before age 21, and serving a 
community or custodial sentence before age 21. 
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To illustrate the interpretation of the results in Table 3, we discuss the results for children 
who were supported by a parent’s benefit for more than 75% of the time before they were 
aged 5 6. The outcomes of these children were significantly poorer than those of other 
children.  They were: 

 three times more likely to have had a referral to CYF youth justice services – indicating 
that they were suspected of having broken the law (12.9% compared to 4.4% of children 
overall) 

 nearly twice as likely to have failed to gain NCEA level 2 by age 21 (61.2% compared to 
36.3% of children overall) 

 nearly three times as likely to have received a benefit while supporting a child, before age 
21 (17.0% compared to 6.0% of children overall) 

 three times more likely to have been on benefit for more than 2 years before age 21 
(22.6% compared to 7.7% of children overall)  

 three times more likely to have served custodial or community sentence before age 21 
(19.9% compared to 7.1% of children overall)  

 the estimated total costs associated with the provision of income support, CYF and 
corrections services for these children were more than 3 times higher than the 
comparable costs for children overall ($91,200 compared to $26,400). 

 

 

                                                 
6   Benefit receipt in only known from 1 January 1993, so this measure reflects the proportion of time supported 

by benefits in the previous 2½ to 3½ years before the child’s 5th birthday. 
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Table 3: Selected characteristics before age 5 and selected outcomes and costs before age 21 
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Table 3 continued: Selected characteristics before age 5 and selected outcomes and costs before age 21 
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Table 3 continued: Selected characteristics before age 5 and selected outcomes and costs before age 21 
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Table 3 continued: Selected characteristics before age 5 and selected outcomes and costs before age 21 
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Characteristics of children before age 13 and age 18 

Table 4 and Table 5 follow the same format as Table 3. They tabulate characteristics 
identified before age 13 and before age 18 against selected outcomes by age 21.Table 4 
shows, for example, that the outcomes of children who by age 13 were known to CYF (10% 
of children in the 1990/91 birth cohort) were considerably worse than those of other children. 
These children were: 

 four times more likely to have had a referral to CYF youth justice services (16.2% 
compared to 4.4% of children overall) 

 twice more likely to have failed to gain NCEA level 2 by age 21 (65.2% compared to 
36.3% of children overall) 

 three times more likely to have received a benefit while supporting a child, before age 21 
(18.7% compared to 6.0% of children overall) 

 four times more likely to have been on benefit for more than 2 years before age 21 
(27.6% compared to 7.7% of children overall)  

 nine times more likely to have been in prison before age 21 (8.2% compared to 1.8% of 
children overall)  

 the estimated total costs associated with the provision of income support, CYF and 
corrections services for these children were four times higher than the comparable costs 
for children overall ($103,200 compared to $26,400). 

Table 5 shows, for example, that the outcomes of children who were ever placed in CYF care 
before age 18 (around 1,500 or 2.4% of children in the 1990/91 birth cohort) were also 
considerably worse than those of other children. These children were: 

 seven times more likely to have had a referral to CYF youth justice services (33.0% 
compared to 4.4% of children overall) 

 two times as likely to have failed to gain NCEA level 2 by age 21 (77.7% compared to 
36.3% of children overall) 

 six times more likely to have been on benefit for more than 2 years before age 21 than 
other children (44.4% compared to 7.7% of all children)  

 ten times more likely to have been in prison before age 21 (18.3% compared to 1.8% of 
all children). 

 the estimated total costs associated with the provision of income support, CYF and 
corrections services for these children were 9 times higher than the comparable costs for 
children overall ($244,500 compared to $26,400). 

 



 

 

A
P

 15/01  |  U
sing Integrate

d A
dm

inistrative D
ata to U

nderstand
 C

h
ildren at R

isk of P
oor O

utcom
es as Y

oung A
dults 

26 

Table 4: Selected characteristics before age 13 and outcomes before age 21   
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Table 4 continued: Selected characteristics before age 13 and outcomes before age 21 
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Table 5:  Selected characteristics before age 18 and outcomes before age 21 
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Table 5 continued:  Selected characteristics before age 18 and outcomes before age 21 
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4.2 Predicting poor outcomes by age 21, 1990/91 birth 
cohort 

In this section regression analysis is used to more systematically identify which 
characteristics observed in the administrative data were most strongly associated with a 
higher likelihood of poor outcomes as a young adult.   

It should be noted that that this sort of explanatory analysis is distinct from what might be 
achieved in a study that was specifically designed to understand the causes of poor 
outcomes. Here we can only analyse the existing administrative data from each agency. We 
are also limited by the confines of the ICD for the cohort we are studying – health data 
relating to early childhood in particular were not able to be examined for this cohort. Thus our 
explanatory variable set is limited and the results less definitive in terms of the relative 
importance of various factors. Nevertheless, the analysis is useful for understanding which 
interactions with government agencies, at particular stages of a child’s life, are more strongly 
associated with poor outcomes later on.  

The analysis focussed on modelling the following composite outcome: those who had received 
benefit for more than 2 years or had received a corrections sentence (custodial or community 
sentence) before turning 21.   

The choice of outcome variable was influenced by the information available in the ICD data 
for this cohort. For example there was no information on employment, labour force 
participation or achievement in tertiary education.  

Demographic variables and characteristics or outcomes observed before age 5 were 
included in the first regression model.  This included information about the child’s history of  
contact with CYF and whether the child had been supported by benefit at some stage before 
turning 5, information on their parents’ or caregivers’ benefits and corrections history, and 
information on the parents’ or caregivers’ educational attainment based on benefit data.7  

Note that benefit data has been used to identify the parents and caregivers of the children in 
the study populations, which means that parents’ or caregivers’ corrections sentencing 
history is only known for children who have been supported by benefit at some stage. For the 
1990/91 cohort this is about 46% of children. This means that the number of children who 
met all three criteria is currently underestimated. 

The following characteristics observed at age 5 were found to be most strongly associated 
with either receiving a benefit for more than two years or receiving a corrections sentence 
before age 21. They are listed in order they were included in the model, based on a step-
wise selection of variables.   

 the proportion of time the child was supported by benefit since birth 

                                                 
7  Note that the quality of information on educational attainment that is captured in the benefit system is known 

to be poor. 
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 having a parent/caregiver with a corrections sentence history (for children who had been 
supported by benefits at some stage before turning 5) 

 ethnicity 

 territorial local authority  

 gender 

 being notified to CYF (ie, the child had been the subject of a report of concern to CYF) 

 the mother or female caregiver’s educational attainment (for children who had been 
supported by benefit as some stage before turning 5)  

 ethnicity interacted with gender 

 having a parent/caregiver who was mainly supported by the Domestic Purposes Benefit 
(for more than 50% of the time since the child’s birth) 

 having a parent/caregiver with a corrections custodial sentence history (for children who 
had been supported by benefits at some stage before turning 5) 

 having a parent/caregiver who was mainly supported by an Unemployment  Benefit or 
related benefits (for more than 50% of the time since the child’s birth).  

The area under the Received Operating Characteristic curve (ROC) was 0.78 for this model, 
indicating that the model was able to differentiate reasonably well between children at age 5 
who went on to have poor outcomes as young adults and those that did not. The ROC 
statistics is a measure of how well a fitted logistic model fits the data. Specifically, it 
measures how well the model discriminates between those with and without the binary 
outcome of interest. 

A second regression analysis focussed on characteristics observed at age 13.  The following 
characteristics at age 13 were found to be most strongly associated with being either a long-
term benefit recipient or having received a custodial sentence before age 21 (with variables 
listed in order they were included in the model, based on a step-wise selection of variables).   

 the proportion of time the child was supported by benefit since birth 

 receiving special education funding (ORS funding) 

 being notified to CYF 

 having stand downs or suspensions from school 

 ethnicity 

 school decile 

 having a parent/caregiver with a corrections sentence history  (for children who had been 
supported by benefits at some stage before turning 13) 

 gender 
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 ethnicity interacted with gender 

 territorial local authority. 

The area under the ROC was 0.80 for this model, indicating that the model was able to 
differentiate reasonably well between children at age 13 who went on to have poor outcomes 
and those that did not.   

A third regression analysis looked at characteristics observed before age 13 that were 
associated with not attaining NCEA level 2. The following characteristics were found to be 
most strongly associated not attaining NCEA level 2 (with variables listed in order they were 
included in the model, based on a step-wise selection of variables).   

 the proportion of time the child was supported by benefit since birth 

 their school decile 

 gender 

 ethnicity 

 being notified to CYF 

 having stand downs or suspensions from school 

 territorial local authority  

 receiving special education funding (ORS funding) 

 having a parent/caregiver with a corrections sentence history  (for children who had been 
supported by benefits at some stage before turning 13) 

 the mother’s or female caregiver’s educational attainment (for children who had been 
supported by benefit as some stage before turning 13)  

 having a parent/caregiver who was mainly supported by the Domestic Purposes Benefit 

 attending a special school 

 ethnicity interacted with gender  

 serious truancy from school 

 having a parent/caregiver with a custodial sentence history. 

The area under the ROC was 0.73 for this model, indicating that the model was able to 
differentiate moderately well between children at age 13 who went on to achieve NCEA level 
2 and those that did not. The model performance improved if children who attended schools 
that offered non-NCEA qualifications were excluded (ROC=0.75).  

Overall, these findings lead us to focus much of our subsequent analysis on three particular 
characteristics observed by age 5:   

 the proportion of time the child had been supported by benefits since birth 
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 having a parent/caregiver with a corrections history (including both community and 
custodial sentences) 

 being notified to CYF. 

These three characteristics were also used in subsequent analyses to identify children aged 
0-17 years who were at risk of poor outcomes. However, we do not want to imply that they 
are best indicators in all situations. We know that as children age other factors are likely to 
become more strongly associated with poor outcomes. For example for children aged 13-14, 
having a high number of stand downs or suspensions from school is highly correlated with 
poorer outcomes in subsequent years. For children aged 15-17 years we would expect 
measures of school attendance, school attainment, and interactions with the benefit, youth 
justice and corrections systems to be highly correlated with subsequent outcomes. Future 
work undertaken within the IDI environment could include a careful analysis of the various 
risk factors at various ages. 

4.3 Children with multiple agency interactions  

As well as understanding the outcomes of children with particular characteristics and 
experiences, there was interest in quantifying the numbers who had contact with more than 
one agency at an early age (or whose parents had contact). The following diagram illustrates 
the overlap between the populations of children who were known to CYF, were supported by 
a main benefit as a dependent child for at least 75% of the time, and had parents or 
caregivers who had served a community or custodial sentence, before the child was aged 5 
(noting that this third factor was only able to be identified for children who had been 
supported by a main benefit).   

Figure 1:  Overlap between selected characteristics before age 5, 1990/91 birth cohort, 

(N=62,418) 
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Table 6:  Number of factors by age 5 and selected outcomes and costs before age 21, 1990/91 birth cohort 

 

 

Cohort 
numbers

Cohort 
percentage

Youth Justice 
Referral 

Did not achieve 
NCEA 
level 1

Did not achieve 
NCEA

 level 2
Received 

benefit 

Received 
benefit while 

supporting 
a child

On benefit as 
adult for more 

than 2 years 

Custodial or 
Community 

Sentence 
Custodial 
sentence

Benefit more 
than 2 years 

or custody or
community 

sentence 

Total 62,418      100.0 4.4 25.6 36.3 36.5 6.0 7.7 7.1 1.8 13.0

Combination of three factors present
None 49,863      79.9 2.3 20.3 30.1 28.4 3.3 4.0 4.0 0.8 7.4
Known to CYF 435           0.7 7.6 38.6 54.9 57.0 12.9 19.8 14.7 2.5 29.9
Supported by benefit more than 75% of the time 6,508        10.4 9.0 41.2 55.6 64.3 13.4 17.9 14.6 3.8 28.2
Caregiver with a Corrections history 1,175        1.9 11.3 42.7 58.3 64.4 14.7 16.9 17.4 4.4 30.7
Supported by benefit more than 75% of the time 
and caregiver with a Corrections history 3,229        5.2 18.3 57.1 69.3 77.1 21.8 27.4 27.8 9.3 45.6
Supported by benefit more than 75% of the time 
and known to CYF 489           0.8 17.2 53.6 67.5 80.8 19.4 32.7 23.7 7.4 46.2
Known to CYF 
and caregiver with a Corrections history 141           0.2 22.0 58.2 73.0 78.0 24.8 37.6 33.3 11.3 58.9
Known to CYF, 
supported by benefit more than 75% of the time 
and caregiver with a Corrections history 578           0.9 22.7 62.8 74.6 83.0 28.5 40.8 32.0 13.7 57.3

Number of three factors present
None 49,863      79.9 2.3 20.3 30.1 28.4 3.3 4.0 4.0 0.8 7.4
One 8,118        13.0 9.2 41.3 55.9 63.9 13.6 17.9 15.0 3.9 28.7
Two 3,859        6.2 18.3 56.7 69.2 77.6 21.6 28.4 27.5 9.1 46.1
Three 578           0.9 22.7 62.8 74.6 83.0 28.5 40.8 32.0 13.7 57.3
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Table 6 continued:  Number of factors by age 5 and selected outcomes and incurred costs before age 21, 1990/91 birth cohort 

 

 

Cohort 
numbers

Cohort 
percentage

Average 
CYF costs

Average 
Youth Justice 

costs

Average benefit 
costs as a 
dependent 

child 

Average 
Corrections 

costs

Average benefit 
costs as an 

adult

Average benefit 
and 

Corrections 
costs as 
an adult

Average CYF, 
YJ, benefit and 

Corrections 
costs 

Total 62,418      100.0 3,400              600                 15,600            1,200              5,600              6,800              26,400            

Combination of three factors present
None 49,863      79.9 800                 200                 6,100              500                 3,400              3,800              10,900            
Known to CYF 435           0.7 37,700            1,200              23,900            2,500              13,400            15,900            78,700            
Supported by benefit more than 75% of the time 6,508        10.4 5,800              1,200              53,800            2,500              12,100            14,600            75,400            
Caregiver with a Corrections history 1,175        1.9 6,500              1,400              33,900            3,300              12,000            15,200            57,000            
Supported by benefit more than 75% of the time 
and caregiver with a Corrections history 3,229        5.2 11,700            3,700              61,800            7,100              17,600            24,700            101,900          
Supported by benefit more than 75% of the time 
and known to CYF 489           0.8 51,500            2,800              60,700            4,200              20,400            24,600            139,500          
Known to CYF 
and caregiver with a Corrections history 141           0.2 77,800            2,900              41,700            8,000              20,900            28,900            151,300          
Known to CYF, 
supported by benefit more than 75% of the time 
and caregiver with a Corrections history 578           0.9 63,900            5,700              65,100            10,200            22,400            32,600            167,200          

Number of three factors present
None 49,863      79.9 800                 200                 6,100              500                 3,400              3,800              10,900            
One 8,118        13.0 7,600              1,200              49,300            2,600              12,200            14,800            72,900            
Two 3,859        6.2 19,200            3,500              60,900            6,800              18,100            24,800            108,500          
Three 578           0.9 63,900            5,700              65,100            10,200            22,400            32,600            167,200          
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Figure 2: Selected outcomes by age 21 by number of factors before age 5 and gender, 1990/91 

birth cohort 
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Figure 3: Selected outcomes by age 21 by number of factors before age 5, 1990/91 birth cohort 

 

There is a moderate degree of overlap between the three groups of children identified on this 
basis. Overall, 20% of children meet at least one of these three criteria, 13% meet one, 6% 
two and 1% meet all three criteria.   

The outcomes of the children with all 3 factors by the age of 5 are considerably worse than 
those of other children, as shown in Table 6, Figure 2 and Figure 3. They are five times more 
likely to have been on benefit for more than 2 years before age 21 (40.8% compared to 7.7% 
of children overall) and seven times more likely to have served a custodial sentence before 
age 21 (13.7% compared to 1.8% of children overall)  

Also of interest are the higher rates of poor outcomes for children who had been in care of 
CYF by age 5 compared with children with all 3 factors (with 46.7% on benefit for more than 
2 years before age 21 compared to 40.8% for children in the ‘3 factor’ group).   

Tables 7 and 8 provide comparable results using the data available by ages 13 and ages 18 
to identify children’s characteristics and risk factors. 

We find that the outcomes of children who by age 13 were known to CYF, had a parent of 
caregiver with a corrections sentencing history, and had been supported by benefit for most 
of their childhood, were considerably worse than those of other children. About 3 percent of 
children in the 1990/91 birth cohort met all three criteria. These children were: 

 six times more likely to have been referred to CYF youth justice services – indicating that 
they were suspected of having broken the law (25.8% compared to 4.4% of children 
overall) 

 two times more likely to have failed to gain NCEA level 2 by age 21 (77.1% compared to 
36.3% of children overall) 
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 four times more likely to have been on benefit for more than 2 years before age 21 than 
other children (34.2% compared to 7.7% of all children)  

 seven times more likely to have been in prison before age 21 (13.6% compared to 1.8% 
of all children)  

 estimated to generate selected social service costs around five times higher than 
average before age 21 ($146,000 compared to $26,400 for all children).  

Although identifying children who are known to multiple agencies early on identifies a group 
with notably poor outcomes, there remain other groups of children outside this group (also 
well known to agencies early on) who might have even worse outcomes. This highlights the 
fact that it is not wise to be too highly prescriptive about possible groups of children who 
could be the focus of ‘across the board’ agency efforts to improve outcomes.  

This analysis has identified a number of sub-groups with poor outcomes as adults, some 
defined by multiple agency contact early in their life, some by a high level of contact with a 
single agency early in their childhood, and some by characteristics identified later in their 
childhood. Each of these groups is shown to have high rates of poor early adult outcomes 
and may well be appropriate groups for agencies to design improved services and supports 
for, to help reduce these rates of poor outcomes. 
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Table 7:  Number of factors before age 13 and selected outcomes before age 21, 1990/91 birth cohort 
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Table 7 continued:  Number of factors before age 13 and selected outcomes before age 21, 1990/91 birth cohort 
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Table 8:  Number of factors before age 18 and selected outcomes before age 21, 1990/91 birth cohort 
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Table 8 continued:  Number of factors before age 18 and selected outcomes before age 21, 1990/91 birth cohort 
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5 Analysis of risk factors, outcomes 
and service costs using data for all 
children aged 0–17 years in 2012  

The analysis to this point has focused on a birth cohort whose members are now adults. 
However the policy questions we are trying to inform are about the ‘current’ population of 
children, those who are the subject of agency activities and policy development now and in 
the future. To facilitate this we have identified a current population of children in the ICD 
using information on registered births and school enrolments. There were 1,093,000 children 
aged between 0-17 years in New Zealand at the end of June 2012. 

The results presented in this section describe these children’s interactions with selected 
social services that are identifiable in the ICD. In particular we have identified the groups of 
children who have had a CYF notification, substantiated findings of abuse or neglect, or have 
spent long periods supported by benefits as a child. 

We know that many of these (administratively recorded) characteristics are correlated with 
(or predictive of) poor outcomes for children and young adults from the various predictive 
modelling exercises undertaken to date. MSD’s vulnerable children predictive risk model 
identified that parents’ benefit history, whether they have had contact with CYF, or had other 
children who were known to CYF were the strongest predictors of new-borns’ likelihood of 
having substantiated findings of abuse or neglect before age 2.    

There are other characteristics that could be usefully included in the analysis, in particular 
demographic and family characteristics, siblings’ interactions with core social services, and 
parents’ benefit duration. In the ICD dataset, information on these characteristics was not 
available for all children in the cohorts we studied. There are opportunities to include these 
dimensions in future analysis using the IDI.  

Table 9 indicates that of the 1,093,000 children who were aged 0-17 years in 2012: 

 14% had been supported by benefits for more than 75% of the time since birth 

 7% had a CYF finding of neglect or abuse 

 5% had a parent/caregiver or partner of their parent/caregiver while supported by benefit 
who had received a custodial sentence 
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Table 9:  Number of children aged under 18 having particular characteristics, July 1994 – June 2012 birth cohorts 
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In the diagram below (not to scale) we show the overlap between the three risk factors.  
About 81% of all children aged 0-17 had none of the three risk factors: 

Figure 4:  Overlap of selected characteristics among children aged under 18, July 1994 – June 

2012 birth cohorts 

 

 

Results by local authority area 

The data also enables analysis by geographic region. Appendix 3 Table 1 shows the 
numbers and percentages of child with none, one, two or three of the selected risk factors, 
for New Zealand as a whole and for each local authority area. 

The Rotorua district has been chosen as an example. There were 19,753 children aged 
between 0-17 years in the Rotorua district at the end of June 2012.  
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Of the 19,753 children aged 0-17 years, in Rotorua at that time: 

 22% (N=4245) had been supported by benefits for more than 75% of the time since birth. 

 10% (N=1920) had had a CYF finding of neglect or abuse 

 24% (N=4750) had had a CYF notification, finding of neglect or abuse, or period in care 

 9% (N=1682)  had had a parent/caregiver while supported by benefit who had received a 
custodial sentence 

Figure 5 shows the estimated overlap between 3 selected indicators of vulnerability for 
children aged 0-17 in the Rotorua area. 

Figure 5:  Overlap of selected characteristics among children aged under 18 in Rotorua in 2012 

 

Appendix 3 Table 1 provides the same information for each territorial authority area.  This 
information is has also been summarised graphically using mapping software 
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6 Estimates of future outcomes and 
costs up to age 36  

6.1 Overview of statistical matching methods used to 
estimate future outcomes and costs  

To help us understand the likely longer-term outcomes of the members of our study 
populations we developed a statistical record linkage technique in which data for an older 
birth cohort was linked to the data for the main study populations, to simulate the likely 
outcomes of the study population. This ‘extended’ dataset was then used to make 
comparisons between the estimated long-term outcomes of different sub-groups of interest.  

Specifically, we linked the records of the 1976 birth cohort to those of the 1990/91 birth 
cohort on the basis of their benefit receipt and corrections sentencing rates and patterns 
when aged 17 to 21 years inclusive.  We used the observed outcomes and costs 
experienced by the 1976 cohort up to the age of 35 to estimate the outcomes and costs (up 
to the age of 35) of the 1990/91 cohort, our main study population.  

In a second exercise, we linked the records of the 1993 and 1990/91 cohorts to those of the 
current child population in order to estimate its likely future outcomes and costs up to age 21 
(and, via the link to 1976 records, outcomes and costs up to age 35). 

We have adopted this approach because of the increased flexibility that arises from having a 
micro-dataset of individuals with records from birth to age 35 (part observed and part 
simulated). This gives us the ability to look at sub-groups and make comparisons between 
the mean estimated outcomes from the sets of statistically matched records we have 
constructed. The statistical matching method uses real longitudinal patterns for individuals 
who had very similar observed characteristics up to a certain age. It means that the likelihood 
of transitioning to and from different states (for example from receipt of welfare payments to 
employment or from serving a custodial sentence to receiving welfare payments) in the study 
populations after the age of 21, are sourced from the historical data on older cohorts. 

The approach assumes that longitudinal patterns of benefit receipt and corrections 
sentences can be moved around in time from one cohort to another, and that conditional on 
a set of ‘early indicator’ matching variables, these patterns remain relevant to later cohorts. 
The success of this depends on how well we establish good matching criteria and on how 
relevant these are for forecasting future outcomes.  

Statistical matching is built on an assumption referred to in the literature as the conditional 
independence assumption. In our application this refers to the assumption that the 
relationships between characteristics in early adulthood and later adult outcomes can be 
captured by matching on early adult indication variables (defined in the periods where both 
cohorts are observed.)  In other words, that any residual correlation between comparator 
group characteristics and outcomes (which is not already captured by the matching 
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variables), is weak, and will not significantly impact on the objectives of the study (ie, 
measuring differences in outcomes between groups identified at an earlier age). 

Figure 7: Statistical matching model 

 

The assumption being made here is that most of the relationship between Y and Z is 
captured via X and any residual relationship between Y and Z (after factoring out X) is weak  

At face value it seems at least plausible that the relationships between the early adult 
matching variables and the subsequent adult outcome variables will capture much of the 
relationship given that: 

 early adulthood  is generally when individuals are at most risk of corrections contact and 
adult benefit receipt and,  

 early contact with corrections and welfare systems are good indicators of this contact 
persisting later in life   

The alternative scenario is that poor outcomes emerge later in life and are not apparent in 
early adulthood. However, in the worst case, this residual correlation will dilute the estimates 
of differences between the groups that we obtain rather than exaggerate them. In fact our 
results show large ‘between group’ differences in outcomes, which suggests the dilution 
effects in practice may be relatively small. 

Note, however, that the range of variables used in the matching process had some 
significant omissions that may adversely affect the results. For example, we were not able to 
use any measure of region when linking data for the 1976 cohort to data for the 1990/91 
cohort, and we were not able to include NCEA achievement a matching variable in all the 
linkages we made. Some caution must remain then with regional analyses and NCEA 
analysis, with the expectation that differences in groups defined by these characteristics are 
probably more diluted than the differences in other group comparisons. 

It is also important to point out that we have not imposed any specific macro-economic 
assumptions on our statistical matching process. This means that our future outcome 
estimates will in part reflect the particular pattern of fluctuations in labour demand and 
unemployment that has occurred over the last 20 years, through its impact on the outcomes 
of the earlier birth cohort.  

Comparator Group
Characteristics (Y)
Examples:
• CYF contact at early age

• Benefit support as child
• Caregiver custodial 

history

Matching Variables

young adult  (aged 16 to 21)
characteristics (X):
• Time on benefit
• Corrections sentences
• Basic demographics 

(gender, ethnicity)

Outcome variables
at ages  21 to 35 (Z)
Examples:
• Benefit receipt

• Corrections sentences
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Figure 8 shows the unemployment rate over the period 1993-2014 and its projected future 
rate to 2018. Between 1993 and 2012 the national rate of unemployment averaged 6% and 
was clearly higher than current longer term forecasts (4.5%). It also showed large 
fluctuations in level within this time period.   

Ideally we would like to remove the effects of these macroeconomic fluctuations and have a 
more constant underlying macro-economic picture (in line with longer term forecasting 
assumptions) underpinning the analysis. Understanding how to impose this sort of 
simplification remains an issue for further investigation.  

Figure 8: Unemployment rate, 1993-2014, and forecast unemployment rate 2015-2018 

 

Source: Household Labour Force Survey 

Long-run shifts in New Zealand’s social assistance policies could also influence the success of 
the cohort matching if they have affected the outcomes of different birth cohorts very differently. 
Ideally, we would adjust individuals’ outcomes to remove the effects any secular trends that are 
external to the individual but affect the outcomes of the cohort as a whole. In practice, however, 
it may be difficult to do so in an objective way using the data currently available.    

6.2 Estimated future outcomes and costs up to age 35, for 
the 1990/91 birth cohort 

So far observed outcomes and costs up to age 21 have been examined for the 1990/91 birth 
cohort.  Now we use statistical matching to estimate future benefit and corrections sentencing 
outcomes and costs up to age 35.  To implement the matching, we selected a series of 
characteristics that were available for individuals in both the base cohort (1990/91) and the 
cohort we wanted to match to (1976) and defined a series of matching classes. Within these 
matching classes we randomly selected individuals from the older cohorts to match to each of 
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the children in the reference population. Appendix 4 provides more detailed information on the 
how the statistical matching was done between the 1990/91 and 1976 cohorts.   

Table 10, Figure 9 and Figure 10 give estimates of future outcomes and future benefit and 
corrections costs before age 36 for a range of groups within the 1990/91 birth cohort, defined 
by factors that can be observed by the time a child is aged 5. We discuss selected results 
here.  

Table 10 shows that the longer term outcomes of children who by age 5 have all three of the 
‘high risk’ factors (known to CYF, had a parent or caregiver who had received a custodial 
sentence, and supported by benefit 75% or more of the time) were estimated to be 
considerably worse than those of other children. They are estimated to: 

 be three times more likely to have been on benefit for more than 6 months when aged 35 
(27.2% compared to 9.3% of children overall)  

 be five times more likely to have served a custodial sentence before age 36 (23.9% 
compared to 4.6% of children overall)  

 have generated service costs by age 36 (taking into account benefit, CYF, and 
corrections costs) that were around five times higher on average that the average for the 
cohort as a whole ($321,600 compared to 65,500 for children overall).  

Tables 1-5 in Appendix 5 give additional cost estimates for these children, using information 
that can be observed at ages 13 and 18.  

They show, for example, that the outcomes of children who by age 13 were known to CYF, 
had a parent of caregiver with a corrections sentencing history, and had been supported by 
benefit for most of their childhood, were considerably worse than those of other children. 
These children (3.1% of children in the 1990/91 birth cohort) were: 

 estimated to be three times more likely to have been on benefit for more than 6 months 
when aged 35 (30.3% compared to 9.3% of all children)  

 estimated to be five times more likely to have been in prison before age 36 (25.1% 
compared to 4.6% of all children)  

 estimated to generate selected social service costs around five times higher than 
average before age 36 ($300,100 compared to $65,500 for all children).  

Similarly, the outcomes of children who were ever placed in CYF care while aged 0-17 years 
(around 1,500 or 2.4% of children in the 1990/91 birth cohort) were also poorer than those of 
other children. On average children who were placed in care at any time while aged 0-17 
years are estimated to have generated costs of around $364,300 before age 36 (taking into 
account CYF, benefit and corrections costs). In comparison children that came to the 
attention of CYF but were not placed in care generated costs of $170,800, while children who 
never came to the attention of CYF generated costs of around $41,500 before aged 36.   
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Table 10:  Selected characteristics before age 5 and estimated future outcomes and costs before age 36, 1990/91 birth cohort 

 



 

 

A
P

 15/01  |  U
sing Integrate

d A
dm

inistrative D
ata to U

nderstand
 C

h
ildren at R

isk of P
oor O

utcom
es as Y

oung A
dults 

52 

Table 10 continued:  Selected characteristics before age 5 and estimated future outcomes and costs before age 36, 1990/91 birth cohort 
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Figure 9: Estimated average costs before age 36 for selected population groups, defined by 

characteristics at age 5 

 

Figure 10:  Estimated costs before age 36 by number of factors at age 5 (known to CYF, 

supported by benefits most of the time, parent with a Corrections history) 

 

Tables 1-5 in Appendix 5 provide additional information on the outcomes and costs of 
the1990/91 cohort including ethnicity and gender breakdowns.    

As discussed previously, the data we are currently using only provides a partial picture of 
incurred and future costs. It may be possible to extend the analysis to include tertiary 
education, student loans and health costs if the analysis is transferred to IDI. 
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6.3 Estimated future outcomes and costs up to age 36 for 
children aged 0-17 years in 2012 

To aid interpretation of our analysis of future costs and outcomes, we wanted to be able to 
present these results in terms of a more current view of New Zealand children. Although this 
required an ambitious process of further cohort matching, we decided it would significantly 
improve the ease with which the results could be interpreted. 

We decided on an approach where we matched our 1990/91 and 1993 cohort results (ie, 
individual longitudinal patterns of benefit and corrections contacts to age 35) onto each 
individual in our current 2012 population. We did this, by and large, with the same 
methodology that was applied to the matching undertaken for the two older cohorts. This 
means we defined a series of characteristics which were available for the individuals in both 
the base cohort (current population) and the cohort we wanted to match to (either the 
1990/91 or 1993 cohort) and defined a series of matching classes. Within these matching 
classes we randomly selected individuals from the older cohorts to match to each of the 
children in the 2012 population. Further details of the approach we have taken (including all 
the variables used to form the matching classes) can be found in Appendix 6. 

The resulting dataset enabled us to examine current population sub-groups and their 
observed outcomes to date, and also estimate their future outcomes up to age 35. As an 
illustration, we examine three population groups that were identified as possible populations 
of interest for cross-agency initiatives: 

 Children aged under 5 who were known (notified) to CYF  

 Children aged under 5 who had 2 or 3 of the 3 factors that we are using as indicators of 
risk (ie a CYF notification, being supported by benefit for most of their childhood, and 
having had a parent or caregiver who had a corrections sentencing history)  

 Children aged under 18 who had 2 or 3 of the 3 factors present. 

Table 11 gives results for the mid 2012 population of children aged less than 5 years who 
were known to CYF. We tabulate a range of measures that are observed directly for these 
children and their parent/caregivers (where parents/caregivers are able to be observed 
through benefit records), and also a range of future predictions for their outcomes based on 
the statistical matching analysis, including estimates of future costs. 
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Table 11:  Children under 5 years who were known to CYF, July 2008- July 2012 birth cohorts 

 

* Whether Child, Youth and Family received a care and protection related "report of concern" or notification for the child. 

For the group of 316,000 children (aged 0 to 4), about 10% (31,000) have been the subject 
of a notification to CYF. Of these latter children, 87% have been supported by a main benefit 
at some stage since their birth.  61% have spent more than three-quarters of their lifetime so 
far supported by benefits and 70% were supported by benefits at their last birthday, in most 
cases by the DPB.  42% had a substantiated finding of abuse of neglect.    

Number Percent Number Percent Number Percent 

Total 284,812      100.0 31,168        100.0 315,980      100.0
90.1 9.9 100.0

Selected characteristics of child

Female 138,657      48.7 15,087        48.4 153,744      48.7
Male 146,155      51.3 16,081        51.6 162,236      51.3

Asian 34,616        12.2 891             2.9 35,507        9.9
European 140,548      49.3 7,991          25.6 148,539      52.5
Māori 74,531        26.2 18,392        59.0 92,923        25.4
Other 3,598          1.3 119             0.4 3,717          1.8
Pacific 31,519        11.1 3,775          12.1 35,294        10.3

Supported by benefit at birth 46,303        16.3 18,903        60.6 65,206        20.6
Ever supported by benefit since birth 79,625        28.0 27,164        87.2 106,789      33.8
Supported by benefit more than three-quarter of lifetime 45,323        15.9 19,073        61.2 64,396        20.4
Supported by benefit last birthday 53,600        18.8 21,832        70.0 75,432        23.9
Supported by DPB/Sole Parent Support last birthday 42,966        15.1 17,778        57.0 60,744        19.2
CYF notification* -             0.0 31,168        100.0 31,168        9.9
CYF finding of neglect or abuse -             0.0 13,115        42.1 13,115        4.2
Placed in the care of CYF -             0.0 2,431         9.9 2,431          0.8

Selected charcteristics of parent or caregiver (only known 
for children who have been supported by benefits at some 
Ever supported by benefit since birth 79,625       28.0 27,164       87.2 106,789     33.8
Caregiver with CYF history 18,274        6.4 11,668        37.4 29,942        9.5
A parent or caregiver has a Corrections history (received a 
custodial or community sentence) 14,690        5.2 11,970        38.4 26,660        8.4
A parent or caregiver has received a custodial sentence 4,222          1.5 5,116          16.4 9,338          3.0
Female caregiver has no qualifications 21,741        7.6 11,274        36.2 33,015        10.4

Expected outomes (based on statistical matching)

Further contact with CYF by age 17 24,941        8.8 17,105        54.9 42,046        13.3
Achieve no school qualifications 51,417        18.1 12,688        40.7 64,105        20.3
Referred to Youth Justice 6,536          2.3 3,770          12.1 10,306        3.3
Contact with Corrections record before aged 21 13,631        4.8 5,406          17.3 19,037        6.0
Received a custodial sentence before aged 21 2,907          1.0 1,704          5.5 4,611          1.5
On a benefit with a dependant child 14,266        5.0 5,303          17.0 19,569        6.2
On a benefit more than 2 years before aged 21 15,818        5.6 6,690          21.5 22,508        7.1
On a benefit more than 2 years or received a Corrections 
sentence before aged 21 26,697        9.4 10,321        33.1 37,018        11.7

Expected average costs incurred before age 36 (based on 
statistical matching)
Average CYF and welfare costs inccured when a child 17,218        78,273        23,240         
Average Corrections costs as an adult 6,160          25,942        8,111           
Average benefit costs as an adult 30,916        79,144        35,673         
Average total costs (including CYF and welfare support as a 54,293        183,360      67,024         

Average benefit and Corrections costs 37,075        105,086      43,784         

Whether known to Child, Youth and Family care and 
protection service or not*

No Yes Total

Whether known to Child, Youth and Family care and 
protection service or not*

No Yes Total
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Parent and caregiver characteristics are only known for those children who have been 
supported by benefits at some stage during their lifetime.  Noting this restriction, we find that 
37% of the children known to CYF have a caregiver with a CYF history in their own 
childhood, 38% have a caregiver or parent with a corrections history (ie, they have served a 
community or custodial sentence) and 36% have a female caregiver who is recorded in 
benefit data as having no education qualifications.  

For the children who were known to CYF, we estimate future corrections costs up to age 35 
to be 4.2 times higher than those for other children. We estimate future adult benefit costs to 
be 2.6 times higher, and total benefit and corrections costs up to age 35 to be 2.8 times 
higher than those for other children on average. 

The second population group we examine here is children who have 2 or 3 of the 3 risk 
factors we have previously examined by age 5, with slightly modified definitions to reflect the 
young age of some of the children:  

 whether they have been supported by a benefit for more than three-quarters of the time 
since birth (or were supported by a benefit at birth if they are aged 0) 

 whether they have had a substantiated finding of abuse or neglect (or if aged under 2, 
whether another child cared for by the same parent or caregiver has had a substantiated 
finding).  

 whether they have had a parent or caregiver who had served a custodial or community 
sentence – where these relationships can be observed in benefit records. 

Table 12 gives results for the mid 2012 population of children aged less than 5 years, 
grouped by the number of the 3 risk factors that applied. About 9% of these children had 2 or 
3 of the risk factors. Of these, 99% had been supported by benefit as some stage since their 
birth (ie, their primary parent or caregiver received a benefit), 92% had spent more than 
three-quarters of their lifetime so far supported by benefits and 89% were supported by 
benefits at their last birthday, 70% by the DPB. 56% were the subject of a notification to CYF 
and 36% had had a substantiated finding of abuse of neglect.  73% had a caregiver or parent 
with a corrections history and 45% a female parent or caregiver with no education 
qualifications (as far as could be observed in the benefit data).  

For these children we estimate average future corrections costs up to age 35 to be 4 times 
higher than those for all children. We estimate average future adult benefit costs to be 2.5 
times higher, and average total benefit and corrections costs up to age 35 to be 3.2 times 
higher than those for all children. 
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Table 12:  Selected characteristics of children aged under 5 by number of factors present   

 

* The three characteristics are: 1) having a caregiver or parent with a corrections history; 2) being supported by benefit more 
than three-quarter of the time since birth; 3) having a substantiated finding of abuse or neglect. 

The third population group we consider here is children aged under 18 who have 2 or 3 of 
the 3 factors. Within the population of 1,093,000 children aged 0 to 17 in mid 2012, 9% 
(97,000) have 2 or 3 of the factors (see table 13).  

Number Percent Number Percent Number Percent 

Total 287,553      100.0 28,427        100.0 315,980      100.0
91.0 9.0 100.0

Selected characteristics of child

Female 140,007      48.7 13,737        48.3 153,744      48.7
Male 147,546      51.3 14,690        51.7 162,236      51.3

Asian 35,195        12.2 312             1.1 35,507        11
European 143,300      49.8 5,239          18.4 148,539      47
Māori 73,321        25.5 19,602        69.0 92,923        29
Other 3,605          1.3 112             0.4 3,717          1
Pacific 32,132        11.2 3,162          11.1 35,294        11

Supported by benefit at birth 40,925        14.2 24,281        85.4 65,206        20.6
Ever supported by benefit since birth 78,686        27.4 28,103        98.9 106,789      33.8
Supported by benefit more than three-quarter of the time since birth* 38,242        13.3 26,154        92.0 64,396        20.4
Supported by benefit last birthday 50,227        17.5 25,205        88.7 75,432        23.9
Supported by DPB/Sole Parent Support last birthday 40,878        14.2 19,866        69.9 60,744        19.2
CYF notification 15,978        5.6 15,190        53.4 31,168        9.9
CYF finding of neglect or abuse* 3,317          1.2 10,132        35.6 13,115        4.2
Placed in the care of CYF 770             0.3 1,661          5.8 2,431          0.8

Selected charcteristics of parent or caregiver (only known for children 
who have been supported by benefits at some stage since birth)

Ever supported by benefit since birth 78,686        27.4 28,103        98.9 106,789      33.8
Caregiver with CYF history 16,814        5.8 13,128        46.2 29,942        9.5
A parent or caregiver has a Corrections history (received a custodial or 
community sentence)* 5,909          2.1 20,751        73.0 26,660        8.4
A parent or caregiver has received a custodial sentence 1,577          0.5 7,761          27.3 9,338          3.0
Female caregiver has no qualifications 20,097        7.0 12,918        45.4 33,015        10.4

Expected outomes (based on statistical matching)

Further contact with CYF by age 17 26,723        9.3 15,323        53.9 42,046        13.3
Achieved no school qualifications 51,211        17.8 12,894        45.4 64,105        20.3
Referred to Youth Justice 6,325          2.2 3,981          14.0 10,306        3.3
Contact with Corrections before aged 21 13,184        4.6 5,853          20.6 19,037        6.0
Received a custodial sentence before aged 21 2,713          0.9 1,898          6.7 4,611          1.5
On a benefit with a dependant child before aged 21 13,885        4.8 5,684          20.0 19,569        6.2
On a benefit more than 2 years before aged 21 15,345        5.3 7,163          25.2 22,508        7.1
On a benefit more than 2 years or received a Corrections sentence before 
aged 21 26,039        9.1 10,979        38.6 37,018        11.7

Expected average costs incurred before age 36 
(based on statistical matching)
Average CYF and welfare costs inccured when a child 16,500        91,000        23,200         
Average Corrections costs as an adult 5,700          32,100        8,100           
Average benefit costs as an adult 30,500        88,400        35,700         
Average total costs (including CYF and welfare support as a child) 52,700        211,500      67,000         

Average benefit and Corrections costs as an adult 36,200        120,500      43,800         

Number of the three characteristics present*

None or one Two or three Total

Number of the three characteristics present*

None or one Two or three All
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Table 13:  Selected characteristics of children aged under 18 by number of factors present   

 
* The three characteristics are: 1) having a caregiver or parent with a corrections history; 2) being supported by benefit more 
than three-quarter of lifetime; 3) having a substantiated finding of abuse or neglect. 

For these children we estimate future corrections costs up to age 35 to be 4.7 times higher 
than those for children overall. We estimate future adult benefit costs to be 2.7 times higher 
and total benefit and corrections costs up to age 35 to be 3.6 times higher than those for all 
children on average. 

The ‘2 plus factors’ criteria appears to identify poor outcomes more effectively for the under 
18 population than for the under 5 population. This may be due to the fact that a greater 
proportion of the outcome window (0-<5 years) is not observed for young children.   

Note that we would not promote using these 3 factors alone to identify children at risk of poor 
outcomes in the under-18 population. As children age there are other factors that are more 
strongly associated with poor outcomes (eg, having stand downs or suspensions from school). 
For those aged 15-17 years, we would expect school attendance, school attainment, 
interactions with the benefit, youth justice and corrections systems to be important. An analysis 
of an expanded set of risk factors at various ages is something that could be done in future.  

Number Percent Number Percent Number Percent 

Total 996,161       100.0 96,710         100.0 1,092,871    100.0
91.2 8.8 100.0

Selected characteristics of child

Female 484,680.0    48.7 46,800         48.4 531480 48.7
Male 511,481       51.3 49,910         51.6 561391 51.3

Asian 107,184       10.8 1,103           1.1 108287 9.9
European 551,154       55.3 22,913         23.7 574067 52.5
Māori 215,533       21.6 62,074         64.2 277607 25.4
Other 19,532         2.0 446              0.5 19978 1.8
Pacific 102,758       10.3 10,174         10.5 112932 10.3

Supported by benefit at birth 129,776       13.0 73,165         75.7 202941 18.6
Ever supported by benefit since birth 336,429       33.8 96,377         99.7 432806 39.6
Supported by benefit more than three-quarter of lifetime* 77,111         7.7 80,631         83.4 157742 14.4
Supported by benefit last birthday 136,675       13.7 76,349         78.9 213024 19.5
Supported by DPB/Sole Parent Support last birthday 106,361       10.7 56,649         58.6 163010 14.9
CYF notification 92,154         9.3 71,208         73.6 163362 14.9
CYF finding of neglect or abuse* 20,266         2.0 51,804         53.6 72070 6.6
Placed in the care of CYF 3,735           0.4 13,469         13.9 17204 1.6

Selected charcteristics of parent or caregiver (only known for children 
who have been supported by benefits at some stage since birth)

336,429       33.8 96,377         99.7 432806 39.6

Caregiver with CYF history 28,988         2.9 27,467         28.4 56455 5.2
A parent or caregiver has a Corrections history (received a custodial or 
community sentence)* 40,812         4.1 80,555         83.3 121367 11.1
A parent or caregiver has received a custodial sentence 11,865         1.2 36,501         37.7 48366 4.4
Female caregiver has no qualifications 92,718         9.3 52,261         54.0 144979 13.3

Expected outomes (based on statistical matching)

Further contact with CYF by age 17 59,370         6.0 45,149         46.7 104,519       9.6
Achieves no school qualifications 192,742       19.3 49,489         51.2 242,231       22.2
Referred to Youth Justice 23,792         2.4 15,505         16.0 39,297         3.6
Contact with Corrections before aged 21 45,668         4.6 23,088         23.9 68,756         6.3
Received a custodial sentence before aged 21 9,350           0.9 7,651           7.9 17,001         1.6
On a benefit with a dependant child before aged 21 43,784         4.4 20,662         21.4 64,446         5.9
On a benefit more than 2 years before aged 21 49,590         5.0 26,877         27.8 76,467         7.0
On a benefit more than 2 years or received a Custodial sentence before aged 
21 87,360         8.8 41,432         42.8 128,792       11.8

Expected average costs incurred before age 36 (based on statistical 
matching)
Average CYF and welfare costs inccured when a child 15,100         107,300       23,200         
Average Corrections costs as an adult 5,200           37,900         8,100           
Average benefit costs as an adult 29,600         97,900         35,700         
Average total costs (including CYF and welfare support as a child) 49,900         243,100       67,000         

Number of the three characteristics present*

None or one Two or three Total

Number of the three characteristics present*

None or one Two or three All
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7 Limitations and caveats 

A number of limitations and caveats have been touched upon throughout the paper. These 
and others are noted here together here for ease of reference. 

7.1 Data gaps, population coverage gaps and linkage 
errors  

The range of information that is recorded by government agencies on children and their 
families is limited. This means the analysis we have undertaken, using administrative data 
alone, is quite distinct from what might be able to be achieved in a study specifically 
designed to understand the associations between a range of socio-economic and 
demographic factors and poor outcomes. Our explanatory variable set is limited and the 
results are therefore less definitive in terms of the relative importance of various factors. 

For this study, we have chosen to start with population lists derived from education data and 
birth registration data. These lists do not provide 100% coverage of the populations we want 
to represent, for various reasons (eg the enrolment tracking system was being phased in in 
2006 and 2007, children are not always enrolled at school when they should be and births 
are not always registered immediately). Imperfect population coverage may cause under-
estimation of the numbers of children in some of the categories we report on. This is most 
apparent for the 1990/91 cohort, where the 2006 school enrolments data in ICD provide 
coverage for only about 95% of the estimated resident population in 2006. Furthermore, we 
believe that vulnerable children are more likely to be among the ‘missing’ group of children 
who were not enrolled at school in 2006, leading to potential bias in our risk and cost 
estimates. Late births registrations also mean that our population coverage is weaker for very 
young babies. 

There is some level of linkage error in the ICD dataset. For this study, this means that the 
size of some of the sub-population groups of interest (e.g. children in care of CYF, children 
supported by benefit) and the overlap between them will be understated.    

The administrative data available in electronic form are believed to understate CYF contacts 
to some degree in the early 1990s (because some CYF activities were not captured). 
Reliance on benefit records to provide the identities of children’s parents or caregivers 
means that we will have undercounted the number of children whose parents or caregivers 
ever served Corrections sentences (if their parents or caregivers never received benefits).  

With the combined effects of population coverage issues, linkage errors, and incomplete 
administrative data, we know that we have under-estimated the size of some sub-
populations.  
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We also need to carefully consider the possibility that the information obtained through this 
analysis might partly reflect the way that administrative processes are collected, reported and 
structured. This may mean some groups of children may appear less or more at risk relative 
to others than they really are, and some groups of children who are at risk may not be able to 
be identified. 

The potential for misclassification and linkage error cautions against using linked 
administrative data as the sole means of determining access to services and highlights the 
importance of considering the continued use of professional judgments in any process. 

7.2 Additional limitations related to the estimation of future 
outcomes and costs  

The estimated outcomes and costs in this paper are intended to give an indication of the 
comparative size of various outcomes and costs for different population groups. They are not 
forecasts of the outcomes and costs that will be incurred in future and should not be 
interpreted as such.  

The data we are currently using to generate the cost estimates only provides a partial picture 
of government service costs (covering income support payments, CYF care and protection 
costs, CYF youth justice costs, and corrections costs). Some of the cost estimates are 
relatively crude and are based on current rather than historic costs (due to the limited cost 
data available). 

The approach used to estimate future outcomes and costs assumes that longitudinal 
patterns of benefit receipt and corrections contact can be ‘moved around in time’ from one 
cohort to another, and that conditional on a set of ‘early indicator’ matching variables, these 
patterns remain relevant to later cohorts. This assumption is reasonable in this context, given 
our goal of generating indicative cost estimates that can be used to compare the scale of 
costs across different groups of children and youth. However, it is clearly somewhat 
unrealistic, and means there will be differences between our results and those that could be 
obtain using more elaborate methods to forecast future costs. We recognise that the future 
outcomes of our study populations will be influenced by a range of contextual factors that 
vary over time and may affect different birth cohorts differently, such as the unemployment 
rate, national levels of crime, sentencing policies and practices, and income support policies 
and practices. 
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8 Conclusions 

This paper has presented some of the findings of an exploratory analysis of the Ministry of 
Social Development’s Integrated Child Dataset (ICD). The analysis investigated the 
characteristics of children who are at risk of poor outcomes as young adults; their patterns of 
contact with government social service agencies; and some of the costs associated with the 
provision of those services.  

The work fits within a broader research programme exploring the potential of linked 
administrative data that is underway at MSD and Treasury. Ultimately, the type of information 
that is generated by these studies could be used to help identify groups to prioritise in future 
social assistance initiatives, or to help evaluate the effectiveness of social assistance 
programmes. 

The analysis has provided a wide range of new information on the numbers and 
characteristics of children who have had contact with one, two or multiple government 
agencies at different stages of childhood. It has provided exploratory results showing the 
relationships between various indicators of childhood disadvantage and poorer adult 
outcomes. It has provided a first set of multi-agency estimates of the fiscal costs associated 
with some forms of childhood disadvantage, focusing on income support, care and 
protection, youth justice and corrections costs.  

All of the findings in the paper should be treated as preliminary due to the early stage of the 
research. There is scope to improve the results in future, taking advantage of the 
improvements that are being made to linked administrative data through the Statistics 
New Zealand Integrated Data Infrastructure (IDI) and making further improvements to the 
analytical and estimation methods. 
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Appendices 

Appendix 1: Comparison between size of study 
populations and official estimated resident population   

The following table documents how we have constructed the study populations from the 
Department of Internal Affairs’ birth registrations and school enrolment data. The counts of 
identities in the study populations generally have reasonable concurrence with the SNZ 
estimated resident population. For the earlier cohorts (eg, the 1990/91 cohort) the study 
populations are smaller, and this is likely to be because school enrolments rate fluctuate over 
time (see below). 

Appendix 1 Table 1:  Comparison between size of study populations and official estimated 

resident population.  
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Figure 1 below shows the ratio of the school enrolment population to the SNZ estimated 
resident population for 15, 16 and 17 year olds, using official Ministry of Education enrolment 
statistics rather than the enrolment data in ICD. It shows an increase in the rate of enrolment 
of 15 year olds between 2006 and 2010.  

ICD data on school enrolments in 2006 form the basis for selecting the study population for 
the 1990/91 cohort. The lower rates of enrolment for the older ages demonstrates why the 
school roll cannot be viewed as a comprehensive population list for any earlier (pre-1990) 
cohorts. 

The improved enrolment rates in the subsequent years (2007 to 2011) illustrates why the 
coverage of our target population improves for later cohorts. The more complete coverage of 
the target population leads to better linkage rates for the 1994/95 cohort compared to the 
1990/91 cohort. 

The enrolment rate in 2012 for children aged 7 to 14 is very high (.97 to .99) and implies the 
coverage of the target populations is very good for the younger cohorts that make up part of 
our 0 to 17 study population. 

Appendix 1 Figure 1:  School roll population compared to estimated population size by age 

 

Source: Published Ministry of Education school enrolment statistics and Statistics New Zealand estimes of the currently resident 
population by year of age. 
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Appendix 2:  Matching and coverage rates for the ICD 
component datasets   

As well as a high rate of coverage of the study population, we need a high rate of linkage 
between the study population and the other administrative datasets that make up the ICD.  

To assess this we have looked at the rates of linkage between the component ICD datasets 
and our study population.  For each component dataset (welfare benefit data , corrections 
data and CYF data) we first define subsets containing individuals that we know should be in 
the study population.  

For each main component ICD dataset we have chosen subsets of identities whose records 
in the component data suggest strongly that they would be in New Zealand during the 
reference year used to create the study population. This means we should expect to find 
them in the study population, so long as the study population frame covered them and they 
were successfully matched in the process used to create the ICD matched data.  Hence the 
matching rates presented reflect a combination of the coverage of the school enrolment/DIA 
births data and the success of the linkage exercise used in the creation of the ICD.  

The following table shows the results of this analysis. It shows the rate at which records 
which we find in the ICD component subsets match to the study population.  

Where we have more confidence in the coverage of the study population (eg,for the DIA 
births) the matching rates presented are closer to reflecting the matching rates achieved in 
the ICD linkage (mostly between .93 and .96) except for the most recent cohorts. 

The lower rates found in the table for the earlier cohorts seem to coincide with  fluctuations in 
school participation rates for 15 year olds (see appendix 3). Hence the matching rates for 
these cohorts are more a reflection of the effective matching rates inherent in this study in 
particular reflecting our choice of population frame (the MOE enrolments), and our choice of 
time period for defining that frame (2006, prior to the full implementation of the enrolment 
data capture system which was phased in 2006 and 2007) in addition to the underlying ICD 
matching rates. 
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Appendix 2 Table 1:  Matching and coverage rate for ICD component datasets and the MOE based study population frame   

 



 

 

A
P

 15/01  |  U
sing Integrate

d A
dm

inistrative D
ata to U

nderstand
 C

h
ildren at R

isk of P
oor O

utcom
es as Y

oung A
dults 

66 

Appendix 3:  Regional analysis of the population aged 0-17 years  

Appendix 3 Table 1:  Number of the selected 3 factors, children aged 0-17 years, by Territorial Local Authority (TLA), ordered by percentage with at 

least 2 out of three factors. 

 

No factor Three factors

Supported by benefits 
for less than 75% of 

the time, caregiver 
has not served 

custodial sentence*, 
no CYF finding

Parent, caregiver 
or partner has 

served a 
custodial 

sentence*

CYF finding of 
neglect or abuse

Supported by 
benefit as child 

for more than 
75% of time

CYF finding and 
caregiver has 

served custodial 
sentence*

Supported by 
benefits for more 

than 75% of the 
time and CYF 

finding

Supported by 
benefits for more 

than 75% of the 
time and 

caregiver has 
served custodial 

sentence*

Supported by 
benefits for more than 

75% of the time, 
caregiver has served 
custodial sentence*, 

and CYF finding

Kawerau 1626 798 48 96 360 40 74 127 83 5.1 19.9
Opotiki 2456 1425 101 148 345 61 96 156 124 5.0 17.8
Far North 15881 10235 443 406 2742 239 629 632 555 3.5 12.9
Ruapehu 2975 2059 62 135 363 72 52 128 104 3.5 12.0
Wairoa 2149 1408 83 71 334 46 76 68 63 2.9 11.8
Horowhenua 6827 4665 138 247 1028 78 211 287 173 2.5 11.0
Gisborne 13439 9239 297 343 2138 157 393 507 365 2.7 10.6
Whakatane 9804 6964 211 352 1249 124 252 370 282 2.9 10.5
Other NEC** 19820 14571 381 881 1836 350 434 717 651 3.1 10.5
Kaipara 4306 3140 80 128 517 72 77 168 124 2.9 10.2
South Waikato 6132 4242 157 286 820 95 148 215 169 2.8 10.2
Whangarei 20981 15223 412 594 2664 259 574 705 550 2.6 10.0
Wanganui 11219 8127 262 308 1423 157 352 335 255 2.3 9.8
Rotorua 19753 14256 428 574 2622 250 527 619 477 2.4 9.5
Hauraki 4818 3701 89 172 437 72 78 164 105 2.2 8.7
Waikato 12744 9329 232 382 1701 124 272 439 265 2.1 8.6
Waimate 1210 979 20 31 77 18 23 32 30 2.5 8.5
Waitomo 2471 1868 58 53 288 27 57 65 55 2.2 8.3
Tararua 4031 3047 59 139 454 45 92 122 73 1.8 8.2
Thames-Coromandel 5027 3923 86 144 472 70 77 160 95 1.9 8.0
Taupo 8201 6356 182 313 695 113 148 231 163 2.0 8.0
Central Hawkes Bay 2944 2365 49 67 235 41 62 72 53 1.8 7.7
Hastings 20709 15704 455 443 2512 186 517 468 424 2.0 7.7
Napier 15843 12126 340 412 1825 171 345 351 273 1.7 7.2
Hamilton 42525 33555 563 1130 4299 393 660 1118 807 1.9 7.0
South Taranaki 6216 4954 163 124 551 64 154 96 110 1.8 6.8
Stratford 2488 2059 69 42 149 25 61 45 38 1.5 6.8
Invercargill 13782 11106 293 404 1074 155 250 273 227 1.6 6.6
Masterton 6962 5597 72 231 622 65 94 184 97 1.4 6.3
Porirua 13311 10153 162 324 1866 101 195 319 191 1.4 6.1
Lower Hutt 25021 20226 219 737 2346 152 308 685 348 1.4 6.0
Tauranga 31439 25916 560 743 2360 304 475 631 450 1.4 5.9
Rangitikei 3378 2747 71 91 270 32 55 61 51 1.5 5.9

TLA
Total 

population 
ages 0 to 17

Percent 
with all 
three 

factors

Percent 
with at 

least two 
factors

One factor Two factors
Number of factors
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Notes: Population at 30 June 2012. Data linkage error means that counts could be underestimated by up to 10-15%.  Small counts have been surpressed(s). 
* Parent/caregiver-child relationship is coming from benefit data, which means that parent custodial history is unknown for children how have never been supported by benefit. 
**Other Not Elsewhere Classified (NEC) includes those enrolled with the Correspondence school 

No factor Three factors

Supported by benefits 
for less than 75% of 

the time, caregiver 
has not served 

custodial sentence*, 
no CYF finding

Parent, caregiver 
or partner has 

served a 
custodial 

sentence*

CYF finding of 
neglect or abuse

Supported by 
benefit as child 

for more than 
75% of time

CYF finding and 
caregiver has 

served custodial 
sentence*

Supported by 
benefits for more 

than 75% of the 
time and CYF 

finding

Supported by 
benefits for more 

than 75% of the 
time and 

caregiver has 
served custodial 

sentence*

Supported by 
benefits for more than 

75% of the time, 
caregiver has served 
custodial sentence*, 

and CYF finding

Buller 2038 1628 44 68 179 18 37 38 26 1.3 5.8
Gore 3091 2610 74 98 129 43 48 48 41 1.3 5.8
South Wairarapa 2091 1718 27 61 165 17 30 52 21 1.0 5.7
Palmerston North 20941 17152 289 476 1823 136 357 415 293 1.4 5.7
Manawatu 6040 5006 109 122 473 44 101 112 73 1.2 5.5
Grey 3117 2597 66 78 207 33 46 47 43 1.4 5.4
Otorohanga 1994 1634 27 54 171 20 33 36 19 1.0 5.4
Nelson 11724 9850 146 313 785 84 125 261 160 1.4 5.4
Western Bay of Plenty 8258 6600 199 203 813 72 112 158 101 1.2 5.4
Timaru 10571 8941 172 298 598 123 110 186 143 1.4 5.3
Westland 1581 1354 36 36 72 12 29 28 14 0.9 5.2
Matamata-Piako 8071 6677 125 243 609 70 120 151 76 0.9 5.2
New Plymouth 19132 15988 351 324 1484 133 366 256 230 1.2 5.1
Waitaki 4938 4214 98 135 248 43 53 96 51 1.0 4.9
Auckland 374642 308851 2956 10467 34021 2077 3334 9113 3823 1.0 4.9
Upper Hutt 10626 9037 111 232 747 53 105 227 114 1.1 4.7
Kaikoura 749 628 9 35 42 9 7 9 10 1.3 4.7
Marlborough 9188 7796 130 228 607 78 69 174 106 1.2 4.6
Kapiti Coast 10763 8920 95 227 1028 58 138 193 104 1.0 4.6
Christchurch 80055 68216 870 1709 5620 565 919 1282 874 1.1 4.5
Dunedin 24289 20853 292 558 1500 192 297 363 234 1.0 4.5
Carterton 1089 926 s 18 94 7 14 18 8 0.7 4.3
Waipa 12998 11236 116 343 758 80 117 201 147 1.1 4.2
Clutha 3861 3353 72 92 184 46 30 42 42 1.1 4.1
Tasman 10397 9001 119 231 640 68 78 172 88 0.8 3.9
Ashburton 6955 6028 104 236 331 51 46 103 56 0.8 3.7
Southland 6127 5443 84 140 240 49 67 50 54 0.9 3.6
Hurunui 1912 1670 29 29 120 11 9 24 20 1.0 3.3
Waimakariri 11158 9888 106 237 578 57 82 119 91 0.8 3.1
Mackenzie 871 806 s 16 22 13 s s 6 0.7 2.2
Central Otago 3647 3290 48 83 129 22 31 27 17 0.5 2.7
Wellington 42794 39651 214 433 1816 79 158 303 140 0.3 1.6
Chatham Islands 74 65 s s s s s s s 0.0 1.4
Selwyn 10101 9492 75 137 269 31 29 39 29 0.3 1.3
Queenstown Lakes 5798 5612 17 44 83 10 9 14 9 0.2 0.7
Total 1092871 889420 14067 28563 97264 8620 14932 24913 15093 1.4 5.8

Number of factors

TLA
Total 

population 
ages 0 to 17

Percent 
with all 
three 

factors

Percent 
with at 

least two 
factors

One factor Two factors
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Appendix 3 Figure 1: Map showing the proportion of children in each TLA who had at least two 

out of three key factors.  
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Appendix 4: Details of the statistical matching between 
cohorts  

A4.1.   Matching the 1990/91 cohort to records from a 1976 cohort 

To help us understand what might be the longer term outcomes for our 1990/91 cohort we 
matched records from a 1976 cohort to our 1990/91 cohort of 62,418 children. The 1976 
individuals can be examined from 16 to age 35 in the ICD datasets we have available. Hence 
we have early adult years (16 to 20) observed for both cohorts and can use outcomes 
defined from these years to match records. 

A series of characteristics are defined on both cohorts. Records which match on each of the 
characteristics are found. Where more than 1 match is possible, an individual from the set of 
possible 1976 records is randomly chosen.  The matching variables used are: 

Gender 

Ethnicity (as recorded in benefit system only) 

 New Zealand Māori  

 European  

 Pacific  

 Asian  

 Other 

 Missing 

Benefit duration (between 18yrs and 20yrs inclusive) 

 More than 2 years,  

 Between 1 and 2 years,  

 Between 6 months and 1 year,  

 less than 6 months, 

 None 

Main type of benefit (between 18yrs and 20yrs inclusive) 

 DPB (if female) (if over 50% of days on benefit are DPB) 

 Sickness Benefit (if over 50% of days on benefit are SB) 

 Invalids Benefit (if over 50% of days on benefit are IB) 

 Other (including Unemployment Benefit and DPB if male) 

 None 

Extent of corrections contacts (between 16yrs and 20yrs inclusive) 

 More than 2 years in custody  

 Between 1 and 2 years in custody  

 Between 4 months and 1 year in custody  
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 Between 2 and 4 months in custody 

 Between 1 and 2 months in custody, or more than 1 year of community sentences 

 Up to 1 months of custodial or up to 1 year of community sentences 

 None 

Benefit type at 21st birthday  

 DPB (if female)  

 Sickness Benefit (if over 50% of days on benefit are SB) 

 Invalids Benefit  

 Other (including Unemployment Benefit and DPB if male) 

 N/A 

In custody at 21st birthday  (Yes/No) 

The latter two characteristics help ensure the records match ‘at the seam’.   

We match on corrections data observed between ages 16 and 20 and on benefit receipt 
characteristics observed between 18 and 20 inclusive (the narrower range of ages used for 
benefit receipt is used because we found much higher rates of benefit receipt at 16 and 17 
for the earlier cohort relating to eligibility rules applicable at  that time). 

The records we find in the ICD for people born in 1976 contain only those with at least some 
benefit or corrections contact (between 1993 and 2012). To ensure the cohort dataset for 
1976 that we use in the matching is more representative of the full population we supplement 
the cohort dataset with a set of records8 with no benefit or corrections contact.  

There are large numbers of people who never have collected benefit or served custodial or 
community sentences, so without some supplementation this is not a good representation of 
the population we would like to match to. To ensure this part of the population is represented 
some records are added to the 1976 ICD data which have zero main benefit receipt and zero 
corrections contact. A fixed percentage (68% of males and 60% of females)8,  of the 1990/91 
cohort records who have no main benefit receipt or corrections sentences up to the age 21 
are matched to these records.  

Note that the matching variables for the 1976 to 1990/91 link did not include region, as we 
did not have good regional data for the older cohort. This weakens our ability to meaningfully 
examine regional differences in future costs. 

                                                 
8   To establish these fixed percentages we examined cohort data in the IDI (which has a wider and more 

representative coverage of individuals based on the IRD register). From this source we find 68% of males 

and 60% females go on to have no further main benefit receipt or corrections contact after having had none 

up to age 21. 
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A4.2  Matching the 1993 cohort to individuals from the 1990/91 cohort 

In addition to matching the 1990/91 cohort and the 1976 cohort, we also link the 1993 cohort 
to the 1990/91 cohort. We do this so that, in combination, the cohort linkages enable us to 
have records from birth (the 1993 cohort) through until age 21 (the 1990/91 cohort) and then 
onto age 36 (via the 1976 cohort). This takes advantage of the more complete data we have 
in the first 5 years of the lives of the 1993 cohort, compared to the 1990/91 cohort who data 
up to age 3 is missing from the welfare data and incomplete for the CYF data in the early 
years of their lives. In this study these linked records (1993-1990/91-1976) are used to 
estimate welfare and corrections cost trajectories for sub-groups of a current population of 
children (see appendix 5). 

The statistical matching methods used to link the 1993 and 1990 cohorts are the same as for 
the link between 1990/91 and 1976, whereby a series of characteristics known to both 
cohorts are used to match records to each other. Where more than one match is possible, 
one record is chosen randomly.    

In this case there is more information available upon which to match cases and the process 
is an iterative one, which starts with a full set of matching characteristics. If cases are not 
matched on this first iteration, match characteristics are either dropped or simplified (i.e some 
categories are combined) and the match is attempted again for the non-matched cases.  

This process is repeated 7 times until all cases are matched. 

There are 15 matching characteristics used in the first instance. The choice of these 
variables has been informed by fitting logistic regression models with various early adult 
outcomes variables (as noted in the following table) and using various possible explanatory 
characteristics (using the 1990/91 cohort dataset as population) derived from the datasets 
we have available in the ICD. The factors chosen reflect the best predictors available to us 
across a range of early adult outcome variables. 

Gender 

Ethnicity (as recorded in benefit system only) 

 New Zealand Māori/Pacific  

 Other 

Region (TLA in 10 groupings) 

 Auckland 

 Wellington 

 Christchurch 

 Dunedin 

 Hamilton 

 5 groupings of the other TLAs where they are grouped by rates of ‘poor outcomes’ 
observed in these regions (where ‘poor outcomes’ mean being on benefit over 2 years by 
21 or having a custodial or corrections sentence by 21)  
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Care and protection contact with CYF (hierarchical level of contact, ranked in the order 
below) 

 In care or placement.  

 Finding of maltreatment  

 Investigation or assessment  

 CYF notification (other than Police family violence notification)  

 Police family violence notification  

 No CYF contact 

Benefit duration as an adult (up to 19) 

 More than 1 years  

 Between 6 months and 1 year  

 less than 6 months 

 None 

Child benefit duration  

 More than 10 years  

 Between 5 and 10 years  

 Between 2 and 5 years,  

 Some but less than 2 years,  

 None 

Extent of corrections contacts (up to 19) 

 More than 6 months in custody or 1 year of community sentences 

 Between 1 and 6 months years in custody or between 6 months and 1 year of community 
sentences 

 Some custody or community sentences (but less than 1 month custody and less than 6 
months community sentences)  

 None 

Extent of caregiver corrections contacts  

 More than 10 years in custody  

 Between 5 and 10 years in custody  

 Between 2 and 5 years in custody  

 Between 3 months and 2 years in custody 

 Between 1 months and 3 months in custody, or more than 1 year of Community 
sentences 

 Up to 1 months of custodial or up to 1 year of community sentences 

 None 
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NCEA level achieved 

 None 

 1 

 2 

 3 

Benefit type at 19th birthday  

 DPB  

 Sickness Benefit  

 Invalids Benefit  

 Other (including Unemployment Benefit, IYB and other types) 

 N/A 

Ever a CYF youth justice referral (Yes/no) 

Ever attended a special needs school (Yes/No) 

Ever received special education support (Yes/No) 

Ever been stood-down or suspended from school (Yes/No) 

School decile 
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Appendix 5:  Additional analysis of the 1990/91 cohort by 
gender and ethnicity 

Further tabulations analysing the characteristics, outcomes observed at various ages, costs 
and estimated outcomes and costs (to age 36) of children in the 1990/91 birth cohort are 
available in an Excel workbook which contains all table and figures included in the 
appendices.  
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Appendix 6:  Matching children aged under 18 years as at 
30 July 2012 to individuals in the 1993 and 1990/91 cohorts 

The exercise so far enables us to comment only about historic cohorts of children. Although 
the statistical matching allows to estimate what might be the relative future trajectories of 
benefit receipt and correction contacts for some policy groups of interest, the policy 
questions we are trying to inform are really about the ‘current’ population of children, those 
who are the subject of agency activities and policy development now and in the future. 

To aid in the interpretation of the results of the historic cohort analysis we wanted to be able 
to present the results in terms of a current view of New Zealand children (or something close 
to it). This meant taking the 1990/91 or 1993 cohort results and applying them to each of the 
18 cohorts that the current population of children (aged 0 to 17) represent collectively.   

Although this meant an ambitious process of further matching, we decided it would make the 
results of the analysis significantly easier to interpret by agencies, policy makers and other 
decision makers. 

We decided on an approach where we matched our cohort results (ie, individual longitudinal 
patterns of benefit and corrections contacts to age 35) onto each individual in our current 
2012 population.  We did this, by and large, with the same methodology that was applied to 
the matching undertaken for the two older cohorts. This means we defined a series of 
characteristics which were available for the individuals in both the base cohort (current 
population) and the cohort we wanted to match to (either the 1990/91 or 1993 cohort).  The 
figure below gives an overview of how we did this. 

The characteristics chosen were informed by logistic modelling, allowing us to understand 
the best predictors of early adult outcomes for each cohort.  We then used the same iterative 
statistical matching process to match each individual to an older cohort member. 

We link this set of cohorts one at a time. The first seven age groups (0 to 6) are linked to the 
1993 cohort. The data we have (benefit and CYF data) is limited in the early 90’s so that we 
do not have information about the 1990 cohort at birth up to 4 or 5 years old.  

Due to the link between 1993 and 1990, and also the 1990 to 1976 link, this set of linkages 
now enables us to give estimates of future costs up to age 35.  

The remaining cohorts (aged 7 to 17 in 2012) are linked to the 1990 cohort. Again because 
of the link between the 1990 and 1976 cohorts these links now enable us to give estimates of 
future costs up to age 35 as well.  

There are 4 main groups of linkages undertaken. For those aged 0, we have limited direct 
individual information but we do have data on their caregivers and siblings if they are 
supported by a benefit. For those aged 1 to 6, we have some information about any CYF 
contact for them early in their lives, so we link these 6 cohorts, each separately, but using a 
very similar regime of matching classes and iterations.  For those aged 7 to 12 we have 
some information about their primary school decile (and also from this age group on we 
linking to the 1990 cohort) so again, we link these 6 cohorts, each separately, but using a 
very similar regime of matching classes and iterations. For those aged 13 to 17 we have 
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more education data available (decile, achievements, suspensions, etc.). These last cohorts 
are also linked as a batch with a consistent regime of matching classes and iterations used. 

Note that the nature and patterns of CYF contacts change over the periods of time that we 
are attempting to link cohorts together. Rates of CYF contact are much lower in the mid 
1990’s compared to more recent years. To attempt to match individuals with relatively similar 
propensity to have a CYF finding or be in CYF care across these cohorts we match the CYF 
contact variables at different ages. So for example, we match children with at least one CYF 
finding by age 7 in the 2005 cohort to children with at least one CYF finding by age 12 in the 
1990 cohort. This is because the rates of such findings are similar for those two cohorts by 
those two ages.  

This is not ideal, but our view was that if we did not adjust the matching age in the 1990 
cohort we would be matching children in the 2005 cohort to those with a much higher 
likelihood of a CYF finding in the 1990 cohort (and hence a much higher chance of poorer 
social outcomes in later life, and a higher likelihood of incurring higher service costs in their 
adult life). These age adjustments occurred across all linkages and to all the CYF related 
variables used. The extent of the ‘age adjustment’ used was not constant but was based on 
examining a table of findings and in-care rates across the cohorts and matching at ages 
where these rates were similar. 

Appendix 6 Figure 1:  Cohort linking 

 

2011/12 0 Matched at age 0 to 1993
2010/11 1 Matched at age 1 to 1993
2009/10 2 Matched at age 2 to 1993
2008/09 3 Matched at age 3 to 1993
2007/08 4 Matched at age 4 to 1993
2006/07 5 Matched at age 5 to 1993
2005/06 6 Matched at age 6 to 1993
2004/05 7 Matched at age 7 to 1990/91
2003/04 8 Matched at age 8 to 1990/91
2002/03 9 Matched at age 9 to 1990/91
2001/02 10 Matched at age 10 to 1990/91
2000/01 11 Matched at age 11 to 1990/91
1999/00 12 Matched at age 12 to 1990/91
1998/99 13 Matched at age 13 to 1990/91
1997/98 14 Matched at age 14 to 1990/91
1996/97 15 Matched at age 15 to 1990/91
1995/96 16 Matched at age 16 to 1990/91
1994/95 17 Matched at age 17 to 1990/91

1993 0 19 Matched at age 19 to 1990/91

1990/91 3 21 Matched at age 21 to 1976

1976 16 36

Cohort
Age in 
1993

Age in 
2012

Observed data 
window (1993-2012)

Projected data                       
(everyone up to age 35)
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A6.1    Matching variables used for age 0 (2011 to 1993 cohort link) 

Gender 

Ethnicity (as recorded in benefit system only) 

 New Zealand Māori/Pacific  

 Other 

Region (TLA in 10 groupings) 

 Auckland 

 Wellington 

 Christchurch 

 Dunedin 

 Hamilton 

 5 groupings of the other TLAs where they are grouped by rates of ‘poor outcomes’ 
observed in these regions (poor outcome= (being on benefit over 2 years by 21 or having 
a custodial/corrections sentence by 21)  

Caregiver benefit duration (before birth of child) 

 More than 50% of period observed,  

 Less than 50% of period observed,  

 None 

(note: for 1993 cohort the period observed was limited to up to one year due to the data 
being censored from before Jan 1 1993) 

Caregiver benefit type at birth of child  

 DPB  

 Other Benefit  

 None  

Female caregiver less than 19 (yes/no) 

Female caregiver education level (available only for those on benefit) 

 On benefit, no qualifications  

 On benefit, education info not available 

 On benefit, some qualifications 

 Not on benefit 

Sibling in care of CYF (yes/no) 

Sibling had CYF finding of abuse or neglect (yes/no) 

Child was supported by benefit at birth (yes/no) 
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Caregiver has had custodial sentence (yes/no) 

Caregiver has had community sentence (yes/no) 

A6.2  Matching variables used - ages 1 to 6 (2010-2005 cohorts linked to 1993 
cohort)  

Gender 

Ethnicity (as recorded in benefit system only) 

 New Zealand Māori/Pacific  

 Other 

Region (TLA in 10 groupings) 

 Auckland 

 Wellington 

 Christchurch 

 Dunedin 

 Hamilton 

 5 groupings of the other TLAs where they are grouped by rates of ‘poor outcomes’ 
observed in these regions (poor outcome= (being on benefit over 2 years by 21 or having 
a custodial/corrections sentence by 21)  

Caregiver benefit duration (before birth of child) 

 More than 50% of period observed,  

 Less than 50% of period observed,  

 None 

(note: for 1993 cohort the period observed was limited to up to one year due to the data 
being censored from before Jan 1 1993) 

Caregiver benefit type at birth of child  

 DPB  

 Other Benefit  

 None  

Female caregiver less than 19 (yes/no) 

Female caregiver education level (available only for those on benefit) 

 On benefit, no qualifications  

 On benefit, education info not available 

 On benefit, some qualifications 

 Not on benefit 
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In care of CYF by age Y (yes/no) 

Had CYF finding of abuse or neglect by age Y (yes/no) 

Sibling in care of CYF (yes/no) 

Sibling had CYF finding (yes/no) 

Extent supported by benefit by age Y 

Child was supported by benefit at birth (yes/no) 

Caregiver has had custodial sentence by age Y (yes/no) 

Caregiver has had community sentence by age Y(yes/no) 

Caregiver benefit type at age Y 

 DPB 

 Other 

 None 

Note: Y refers to the age of the base cohort at mid-2012. As noted earlier the matching 
variable used for the sources records (in this case the 1993 cohort) will be an older age for 
the CYF related variables. 

A6.3  Matching variables - ages 7 to 12 (2004-1999 cohorts linked to 1990 
cohort)  

Gender 

Ethnicity (as recorded in benefit system only) 

 New Zealand Māori/Pacific  

 Other 

Region (TLA in 10 groupings) 

 Auckland 

 Wellington 

 Christchurch 

 Dunedin 

 Hamilton 

 5 groupings of the other TLAs where they are grouped by rates of ‘poor outcomes’ 
observed in these regions (poor outcome= (being on benefit over 2 years by 21 or having 
a custodial/corrections sentence by 21)  

Caregiver benefit duration (before birth of child) 

 More than 50% of period observed,  
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 Less than 50% of period observed,  

 None 

(note: for 1993 cohort the period observed was limited to up to one year due to the data 
being censored from before Jan 1 1993) 

Caregiver benefit type at birth of child  

 DPB  

 Other Benefit  

 None  

Female caregiver less than 19 (yes/no) 

Female caregiver education level (available only for those on benefit) 

 On benefit, no qualifications  

 On benefit, education info not available 

 On benefit, some qualifications 

 Not on benefit 

In care of CYF by age Y (yes/no) 

Had CYF finding of abuse or neglect by age Y (yes/no) 

Sibling in care of CYF (yes/no) 

Sibling had CYF finding (yes/no) 

Extent supported by benefit by age Y 

Child was supported by benefit at birth (yes/no) 

Caregiver has had custodial sentence by age Y (yes/no) 

Caregiver has had community sentence by age Y(yes/no) 

Caregiver benefit type at age Y 

 DPB 

 Other 

 None 

Primary school decile group 

 1-3 

 4-6 

 7-10 

 N/A 
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A6.4  Matching variables - ages 13 to 17 (1998-1994 cohorts linked to 1990 
cohort)  

Gender 

Ethnicity (as recorded in benefit system only) 

 New Zealand Māori/Pacific  

 Other 

Region (TLA in 10 groupings) 

 Auckland 

 Wellington 

 Christchurch 

 Dunedin 

 Hamilton 

 5 groupings of the other TLAs where they are grouped by rates of ‘poor outcomes’ 
observed in these regions (poor outcome= (being on benefit over 2 years by 21 or having 
a custodial/corrections sentence by 21)  

Caregiver benefit duration (before birth of child) 

 More than 50% of period observed,  

 Less than 50% of period observed,  

 None 

(note: for 1993 cohort the period observed was limited to up to one year due to the data 
being censored from before Jan 1 1993) 

Caregiver benefit type at birth  

 DPB  

 Other Benefit  

 None  

Female caregiver less than 19 (yes/no) 

Female caregiver education level (available only for those on benefit) 

 On benefit, no qualifications  

 On benefit, education info not available 

 On benefit, some qualifications 

 Not on benefit 

In care of CYF by age Y (yes/no) 

Had CYF finding of abuse or neglect by age Y (yes/no) 
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Sibling in care of CYF (yes/no) 

Sibling had CYF finding of abuse or neglect (yes/no) 

Extent supported by benefit by age Y 

Child was supported by benefit at birth (yes/no) 

Caregiver has had custodial sentence by age Y (yes/no) 

Caregiver has had community sentence by age Y(yes/no) 

Caregiver benefit type at age Y 

 DPB 

 Other 

 None 

Primary school decile group 

 1-3 

 4-6 

 7-10 

 N/A 

Ever had CYF youth justice referral (Yes/no) 

Ever attended a special needs school (Yes/No) 

Ever received special education support (Yes/No) 

Ever been stood-down or suspended from school (Yes/No) 

School Decile ( 1 to 10) 

NCEA level achieved 

 None 

 1 

 2 

 3 

(NCEA level achieved is only used for cohorts aged 16 or 17) 
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