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Australia’s controversial ‘income management’ policy restricts Aboriginal welfare recipients 

to spend 50% of all their government transfers on essential goods (e.g. food, housing, fuel). 

We evaluate the causal impact of this policy on birth outcomes by exploiting its staggered 

rollout across communities. The policy aims to improve child outcomes by shifting parents’ 

consumption patterns, but we find no evidence of a positive impact. Instead, it reduced 

average birthweight by 100 grams and increased the probability of low birthweight by 30 

percent, with larger impacts when introduced early in the pregnancy. We explore in depth the 

mechanisms that explain the unintended consequence.  
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In both developed and developing countries, policymakers and donors routinely place 

restrictions on how welfare recipients can use their transfer payments. Policy makers justify 

such paternalistic welfare policies by appealing to social preferences, especially when 

transfer payments are used for the consumption of goods that have either negative (e.g. 

excessive consumption of alcohol and tobacco) or positive (e.g. investment in education and 

health care) externalities for communities (Currie and Gahvari 2008). Restricted welfare 

payments sometimes take the form of in-kind transfers or restricted-use vouchers (e.g., food 

stamps in the US). In other cases, restrictions are placed on the use of cash transfers (e.g., 

Prospera in Mexico). Despite widespread use of such restrictions, and a large literature 

evaluating the impact of individual transfer programs (see Gentilini 2016 for a 

comprehensive review), there is surprisingly little empirical evidence that directly compares 

the impact of restricted with unrestricted transfers.
1
  

In this paper, we provide first evidence on the effectiveness of restricting welfare 

payments in the context of a major welfare system reform of a highly-developed OECD 

country. In 2007, the Australian Government embarked on its most comprehensive and 

discrimonatory welfare reform in recent history. Referred to as ‘income management’ or 

‘income quarantining’, this new policy targeted transfer recipients in all Aboriginal
2
 

communities located in the Northern Territory, one of Australia’s most remote and 

disadvantaged jurisdictions with the highest share of Aboriginal populations in the country. 

Recipients previously received payments as a regular unconditional cash transfer. Under 

                                                 
1
 We use the term ‘restricted transfers’ to incorporate in-kind transfers, as well as cash transfers that come with 

restrictions or conditions over how recipients should use their funds. As Das, Do and Ozler (2005) note, the 

economics of these policy options is very similar.  
2
 We will refer to people of Aboriginal or Torres Strait Islander descent as simply `Aboriginal' since the vast 

majority of Indigenous individuals in the Northern Territory identify as Aboriginal singularly or as both Torres 

Strait Islander and Aboriginal. According to the official definition, “an Aboriginal or Torres Strait Islander is a 

person of Aboriginal or Torres Strait Islander descent, who identifies as being of Aboriginal or Torres Strait 

Islander origin and who is accepted as such by the community with which the person associates” (Australian 

Institute of Aboriginal and Torres Strait Islander Studies 2012).  
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income management, half of each regular payment was quarantined into a separate account 

with restrictions over its use. The quarantined amount constituted at the time about AUD150 

per week. It could only be spent on household priority items or child-centred goods. 

Income management was the cornerstone policy of the Northern Territory National 

Emergency Response (NTER), which entrusted a taskforce to oversee a range of highly-

controversial measures. The NTER reflected the federal government’s response to the Little 

Children are Sacred report, a highly publicized inquiry into child sexual abuse and family 

violence within remote Aboriginal communities (Wild and Anderson 2007). The income 

management policy however went far beyond the implications of this report. It attempted to 

rectify what was perceived as the deep-rooted behavioural causes of health and education 

inequalities in remote Aboriginal communities. The policy’s core objective was to improve 

the welfare of Aboriginal children in general by increasing the share of household income 

spent on child-centred goods, and by reducing the amount spent on goods viewed as 

potentially harmful, such as alcohol, tobacco, porn and gambling services.
3
 Income 

management was designed as a community-level intervention. Policymakers expected the 

benefits of restricting choice to permeate throughout the community by creating positive 

spill-over effects. It was hoped that income quarantining would make communities safer and 

improve the bargaining power of women.
4
  

                                                 
3
 The Welfare Payment Reform Act 2007 stated explicitly that it aims to “promote socially responsible behavior, 

particularly in relation to the care and education of children” (Welfare Payment Reform Act 2007 No. 130, 2007 

123TB  Objects, Section (a)). The government minister responsible for the policy change stated the aim was to 

“stem the flow of cash going towards substance abuse and gambling and ensure that funds meant to be for 

children's welfare are used for that purpose'' (Brough 2007). 
4
 By reducing the amount of physical cash women could access, it was anticipated that women would be 

protected from excessive demands for money from close and distant family members, a practice known as 

‘humbugging’. Then Prime Minister John Howard mentioned this aim in a public speech at the Sydney Institute 

in June 2007. 
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We are the first to evaluate the impact of income management on child welfare, as 

measured by early-life health outcomes.
5
 To identify its causal impact, we exploit the gradual 

rollout of the income-management policy across communities as a source of exogenous 

variation. Our analysis draws on administrative records on the universe of all births from the 

Northern Territory Data Linkage Study, one of the most comprehensive linked administrative 

data repositories in the world to study human development of children from very 

disadvantaged backgrounds (Silburn et al. 2018). We focus specifically on birthweight and 

the probability of low birthweight. Although the policy affected only those community 

members who received a government transfer (Australian Institute of Health and Welfare 

2010), it affected almost all women with children or women who expected a baby. Our 

hypothesis is that if income management improved nutrition and reduced risky health 

behaviors of pregnant benefit recipients, then we would expect to observe an increase in 

birthweight as a result of the policy.  

Our identification strategy builds on a comparison of outcomes for newborns in 

communities where income management was introduced before or during the pregnancy, 

with outcomes for newborns in communities where income management was implemented 

after birth, or was implemented very late in the pregnancy.
6
 We demonstrate that the roll out 

of the policy was as good as random. The policy was implemented shortly after its 

announcement, was compulsory, and allowed for almost no exemptions for welfare 

recipients, meaning there was no capacity for affected individuals to self-select into whether 

or when they would receive the intervention. The rollout timing did not coincide with pre-

                                                 
5
 Recently, we also completed an evaluation of the impact of the income-management policy on children’s 

school participation(Cobb-Clark et al. 2018). 
6
 Our approach is similar to Almond, Hoynes, and Schanzenbach (2011) who estimated the causal impact of the 

US food stamp program using its gradual rollout across counties.   
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existing birthweight trends and was not associated with the degree of economic or health 

disadvantage of a community.  

We find that income management did not improve birth outcomes for Aboriginal 

children in the Northern Territory. Despite its aims to improve child welfare, the policy 

reduced average birthweights of children who were exposed to income management in utero 

by 100 grams. The adverse effects are observed across the birthweight distribution, however 

they are strongest at the bottom end. Income management increased the probability of low 

birthweight by almost 30 percent. Exposure to income management mattered most for birth 

outcomes when it occurred in the first or second trimester of the pregnancy. We interpret our 

finding as evidence that exposure to the policy had cumulatively harmful effects that required 

time to materialize, while shorter exposure was less harmful.  

We explore in depth the likely mechanisms that explain this unexpected consequence. 

The negative treatment effect of the policy cannot be explained by changes in fertility or in 

the composition of mothers who were willing to have a baby. It is also not explained by an 

increase in maternal consumption of alcohol or cigarettes during pregnancy or by improved 

access to neonatal care that may have increased the detection of pregnancy problems 

(potentially leading to premature birth but improved overall health). There is also no evidence 

that the number of stillbirths decreased, which may have reduced average birthweights 

because high-risk babies were more likely to survive. 

This leaves us with a more qualitative assessment of why the income management 

policy worsened birth outcomes. First, our findings are consistent with our initial work on the 

policy’s negative impact on children’s school participation in the short-run (Cobb-Clark et al. 

2018). In this previous work, we ruled out a series of channels including in- and out- 

migration from communities, which could have explained increased stress levels among the 
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mothers in our sample. Analysing survey data from the Longitudinal Study of Australian 

Children, we provided tentative evidence that survey participants who moved from standard 

welfare payments onto income management were more likely to experience an increase in 

excessive money demands from other family members (humbugging) and in arguments that 

affected children in the household. It seemed that the policy rollout may have increased 

financial stress and reduced family functioning (Cobb-Clark et al. 2018). Another important 

source of stress could have originated from policy implementation problems that led to short-

term income insecurity. To test this hypothesis would require access to government transfer 

data on flow and interruption, which is currently not available for research.  

Our research findings are of paramount significance to policymakers. We are the first 

to provide evidence on the unintended consequence of Australia’s major welfare reform, 

which opted to restrict individual choice to mitigate deep and persistent disadvantage. Unlike 

programs in other countries, which typically target a relatively small share of household 

income (Gentilini 2016), Australia's scheme was compulsory and limited the ability of 

welfare recipients to spend what was for most households their main source of income.
7
 A 

large international literature has studied the negative impacts of poor health behaviours, stress 

and environmental shocks in utero on birth outcomes (see Aizer and Currie (2014) for an 

overview), but little evidence exists on the unintended consequences of well-intentioned 

welfare policies on early-life health. Our study demonstrates that policies that are not 

carefully designed and tested may unintentionally escalate already poor health outcomes of 

highly fragile populations.  

                                                 
7
 While we do not have data on the value of household income and welfare payments, AIHW (2010) reports that 

around one-third of adults in NTER communities were employed, suggesting that the remaining two-thirds are 

likely to rely on transfer payments as a main source of income.  
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Birth outcomes are used as early indicator of the health disparities between Aboriginal 

and non-Aboriginal populations both worldwide and in Australia. In the Northern Territory, 

the probability of low birthweight for Aboriginal infants has remained steadily high at 14 

percent since our measurement began in 1994, compared with 7 percent for the non-

Aboriginal Territorians (Su et al. 2018). The early-life health shock experienced by the cohort 

of Aboriginal children affected by the rollout of the income-management policy is likely to 

cause further problems down the track. Low birthweight children in general have been found 

to be delayed or impaired in their cognitive development, educational attainment and later-

life health and economic outcomes (Aizer and Currie 2014; Almond, Currie, and Meckel 

2014; Figlio et al. 2014; Almond, Chay, and Lee 2005; Fletcher 2011; Currie and Almond 

2011). The adverse effects of low birthweight may persist across generations (Black, 

Devereux, and Salvanes 2016; Currie and Moretti 2007; Victora et al. 2008). Therefore, the 

income-management policy may have adverse intergenerational impacts for Aboriginal 

communities, possibly of similar proportions as other historic well-intentioned, paternalistic 

policies such as the ‘forced removal’ policy (Silburn et al. 2006). 

The remainder of this paper proceeds as follows. Section 1 describes the institutional 

context of the income management policy. In Section 2 we review the relevant literature, 

including international evidence on the effectiveness of restricted cash transfers and other 

evidence from the Australian income management experience. In Section 3 we present a 

conceptual framework underlying the mechanisms through which income management may 

affect birth outcomes. Section 4 describes the Northern Territory Data Linkage Study and the 

variables used for the analysis. In Section 5 we present our empirical framework, including 

the identification strategy and statistical models. Estimation results and a series of robustness 

checks are presented in Section 6. In Section 7 we explore the mechanisms that may explain 
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the negative treatment effect of income management on birth outcomes. Section 8 discusses 

the implications of our findings and concludes. An appendix provides supplementary 

material. 

 

1 THE INCOME MANAGEMENT POLICY 

1.1 Institutional background 

 

The Northern Territory (NT) is a vast geographic area, stretching over 521,000 square miles, 

covering approximately one-sixth of the Australian continent. It is almost twice the size of 

Texas, the second largest state in the United States, and ten times the size of the United 

Kingdom. Around half of its approximately 246,000 residents live in the capital city of 

Darwin. Aboriginal and Torres Strait Islanders (from here onward referred to as Aboriginal) 

make up 25.5 percent of the NT's total population, and 2.8 percent of the Australian 

population overall. The NT is governed by its own local government in conjunction with the 

Australian Federal Government and approximately half of the land in the NT is Aboriginal-

owned as a result of the Aboriginal Land Rights (Northern Territory) Act of 1976.  

 The NT has received heightened attention from both policymakers and clinicians over 

decades for its high levels of poverty, especially among Aboriginal populations. This 

attention culminated in early 2007, when the NT Board of Inquiry into the Protection of 

Aboriginal Children from Sexual Abuse released its report titled Ampe Akelyernemane Meke 

Mekarle “Little Children are Sacred”(Wild and Anderson 2007). The report called for 

immediate government action to address high rates of child sexual abuse in remote 

communities. It emphasized the need to consider child neglect, alcoholism and inadequate 

education and housing as long-term contributors to abuse. In mid-2007 in response to the 

report, the Australian Government announced the Northern Territory Emergency Response 
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(NTER). The NTER included a range of policies, such as alcohol and pornography bans, 

additional police presence, night patrols, child health checks and housing and land reform, in 

addition to income management (See Appendix A for full list). These policies applied to 

residents in 73 remote Aboriginal communities and outstations, and 10 town camps, and did 

not apply to non-Aboriginal towns or communities in the Territory.
8
 To facilitate the targeted 

nature of these policies towards Aboriginal Australians, the government suspended Part II of 

the Racial Discrimination Act 1975, which proscribes equality before the law regardless of 

race.
9
  

Income management was a key part of the NTER. Under income management, 

recipients faced new restrictions on what they could do with their welfare payments: half of 

each regular payment was set aside into the recipient’s income management account and 

could only be directed towards priority needs such as food, housing, bills and clothing. The 

remaining half was paid into recipients’ bank accounts as usual. The full amount of any lump 

sum payment was also allocated into recipients’ income management accounts.  

Income managed funds were distributed in consultation with a case officer. Initially, 

recipients were required to meet with a case officer to create a plan, and funds were then 

allocated manually in line with that plan in each payment period. For instance, recipients 

could choose to have part of their income-managed funds paid directly to suppliers to cover 

their bills, rent or debt repayments. They could also have some of their funds credited in their 

name to a local store to purchase food and household goods, and could leave some funds in 

their income managed account as savings. Any changes to these allocations were made in 

consultation with a case officer. Towards the end of the rollout period, a debit card (‘Basics 

                                                 
8
 A town camp is an Aboriginal community situated in a town or city, or close to its boundaries.  

9
 By suspending (excluding) the operation of Part II of the RDA, the members of the communities affected by 

the NTER legislation were effectively denied the protections afforded by the RDA to every other citizen to 

challenge legislation that they consider to be in breach of the RDA (Australian Human Rights Commission 

2011). 
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Card’) was introduced. This was a more flexible system, allowing recipients to load their 

funds onto the card and use it to purchase items at any participating store.  

Since the NTER, income management has been rolled out more broadly. After the 

reinstatement of Part II of the Racial Discrimination Act in 2010, a modified version of 

income management was introduced to cover the whole of the NT. Place-based and voluntary 

income management was subsequently introduced in certain locations within other states. 

More recently, in early 2017 the government completed trials of a similar program (renamed 

the ‘Cashless Debit Card’) in a small number of communities in Western Australia and South 

Australia, and has since announced an intention to expand the policy to additional 

communities.  

 

1.2 Who was affected? 

 

Income management applied to all welfare recipients living in NTER communities and town 

camps, and therefore affected most residents in remote communities. While detailed data on 

welfare payment rates are unavailable, in aggregate, we know that around three-quarters of 

the adults in affected communities were subject to income management at some point during  

the rollout period, with 55 percent being income managed at a point-in-time after the rollout 

was complete (Australian Institute of Health and Welfare 2010).
10

 Though limited 

information is available on which residents were affected, women and younger adults were 

more likely to receive welfare payments (Australian Institute of Health and Welfare 2010). 

The rate was likely to be almost 100 percent for pregnant women because of their entitlement 

to a baby bonus lump-sum payment that was fully quarantined.  

                                                 
10

 The lower share of residents affected at the end of the period reflects residents moving onto and off of income 

support payments, for example, due to changes in employment status or eligibility. 
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The number of people affected by income management was probably greater than the 

number of adults receiving welfare payments. Given the large average household sizes in 

NTER communities (see Table 1 below), many residents who were not themselves recipients 

were likely living in households with somebody who was. In addition, if income management 

was successful in reducing consumption of alcohol and reducing financial harassment 

(‘humbugging’), it could have had community-wide externalities, potentially contributing to a 

safer community for all residents.  

Recipients did not have the ability to appeal the application of income management, 

though some exemptions were given, for example, to individuals who resided in an NTER 

community only temporarily, who had little connection to the community, or who had moved 

permanently away. By the end of March 2009, 15,125 people were subject to income 

management. Only 649 exemptions, or three percent of all individuals who were, at some 

point, subject to income management, had been granted (Australian Institute of Health and 

Welfare 2010). 

 

2 LITERATURE 

2.1 Restricted and unrestricted transfers 

 

There is limited empirical evidence on the relative impact of restricted over unrestricted cash 

transfers. A small number of recent studies consider this question and report mixed findings. 

These studies mainly relate to transfer programs in low- and middle-income countries, though 

some evidence on the US food stamps program is also relevant. 

Gentilini (2016) surveys ten studies – from Bangladesh, Cambodia, the Democratic 

Republic of Congo, Ecuador, Ethiopia, Mexico, Niger, Sri Lanka, Uganda and Yemen – that 
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use either randomised controlled trials or natural experiments to compare transfers of cash to 

transfers of food. The programs were diverse, with the transfer value ranging from 2.5 to 30 

percent of households’ average expenditure. In some cases, food was given directly to 

participants, while in others, participants were given food vouchers.  

Most studies found no significant difference between the impact of the cash transfer 

and the restricted transfer. Both increased household food consumption and dietary diversity 

and reduced the incidence of malnutrition. Contrary to expectations, food consumption was 

significantly higher under the cash transfer than the restricted transfer in three out of the ten 

studies, while in others there was no significant difference. Gentilini concludes that there is 

no clear evidence that either transfer type is more effective. However, based on the limited 

information on each program’s cost, cash or voucher transfers appear to be more cost-

effective (that is, achieving similar or better outcomes with lower administrative costs). 

Another recent study from Uruguay estimates the impact of a temporary transfer 

program on birthweight (Amarante et al. 2016). The program began as a cash transfer, but 

partway through, 25-50 percent of participants’ payments were converted to food vouchers. 

While the increase in income from the transfer reduced the incidence of low birthweight (by 

19-25 percent), the partial conversion of transfers to food vouchers had no additional impact. 

However, this program provides only a low-powered test of the impact of restricting transfers 

on birthweight. The voucher component of the transfer was equivalent to 6-13 percent of 

income for the average household. It is highly likely to be inframarginal (see Section 3.1).  

In the US, the effectiveness of restricting transfers has been studied at length with 

respect to the food stamps program. Researchers have used a range of methods to identify the 

impact of food stamps relative to cash transfers, but with no clear consensus. The studies with 

the clearest identification have been those that examine responses to program introduction or 
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rule changes (Senauer and Young 1986; Hoynes and Schanzenbach 2009; Beatty and Tuttle 

2015), or responses to “cash-out” experiments, where participants in certain states had their 

stamps converted to cash (Wilde and Ranney 1996; Breunig and Dasgupta 2005) .  

Several studies find that food stamp income is equivalent to cash income (Hoynes and 

Schanzenbach 2009; Cuffey, Beatty, and Harnack 2016). But others have identified a “cash-

out puzzle”, finding that food stamps increase food consumption, even though the vast 

majority of recipient households already spend more on food than the value of their food 

stamps. Breunig and Dasgupta (2005) suggest this may be the result of intra-household 

bargaining dynamics; that is, in a multi-adult household, different household members might 

have different preferences over food consumption. When receiving food stamps, they cannot 

bargain over whether to spend food stamps on food. But when food stamps are cashed out, 

relative preferences and bargaining between household members will play a more important 

role in determining household food consumption. In support of this hypothesis, they find that 

the ‘cash-out puzzle’ is present in multi-adult households, but not in single-adult households. 

In summary, there is limited evidence on the impact of restricting transfers, and the 

evidence that exists does not point towards any consistent finding. A significant challenge 

that many studies face (e.g., Amarante et al. 2016; Hoynes and Schanzenbach 2009) is that 

their identification strategy is based on a program introduction or rule change which involves 

an increase in income. They must therefore disentangle the effect of welfare restrictions from 

the effect of higher income. But even among the experimental studies that do not face this 

challenge, there is no clear finding on the impact of welfare restrictions. Whether and how 

restrictions affect household behaviour appears to depend on the specifics of how the policy 

is designed, and how its administration interacts with existing household dynamics (such as 

the potential intrahousehold bargaining dynamics highlighted by Breunig and Dasgupta).  
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This paper builds on the existing literature, using a context where, like the experimental 

studies, the effect of a move from unrestricted to restricted transfers can be observed without 

any confounding change in the level of payments. Moreover, Australia’s income management 

policy provides an interesting complement to programs studied in previous research, because 

income management payments account for a larger share of household income than the US 

food stamps program or the programs studied by Gentilini and Amarante. In addition, the 

program is administered differently; as described above, allocations are more likely to be 

tailored to each household’s needs, as income management recipients were meant to consult 

with a case worker to jointly determine how restricted funds would be allocated.  

 

2.2 Evidence on income management 

 

Within Australia, there have been attempts to evaluate the impact of income management in 

its various forms, but with a focus mainly on qualitative data. Two quantitative studies have 

considered the localised impact of income management on components of household 

expenditure, and they find differing results. Considering the impact of income management 

on food expenditure, Brimblecombe et al. (2010) use monthly sales data from ten community 

stores. They find no evidence that the overall value of food sales changed following the 

introduction of income management, and no change in the share of sales directed towards 

fruit, vegetables or tobacco. The authors caution, however, that their results may not be 

representative of all income managed communities; before the rollout of income 
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management, the stores in this study already provided a voluntary ‘Food Card’ system to 

residents, which restricted purchases to nutritious items.
11

  

Conversely, Lamb and Young (2011) find evidence that income management may 

have reduced gambling expenditure. In one gambling venue in each of Alice Springs and 

Katherine, they find reductions in monthly revenue per electronic poker machine of $450 and 

$800, respectively, but no impact at other venues. They argue that these two venues are likely 

to be the ones most frequented by Aboriginal welfare recipients, and interpret their results as 

tentative evidence that income management reduced formal gambling expenditure. However, 

they note that their findings do not necessarily mean that total gambling expenditure 

decreased; there may have been a commensurate increase in informal gambling.  

Apart from these two studies, government departments have written or commissioned 

evaluation reports on income management in its various forms. Two reports cover the initial 

introduction of income management in the NT, which is the focus of this paper (Australian 

Institute of Health and Welfare (AIHW) 2010; Department of Families, Hosing, Community 

Services and Indigenous Affairs (FaHCSIA 2011)). Other reports cover more recent 

introductions of the policy, such as ‘new income management’ in the NT, introduced in 2010 

(Bray et al. 2014), and the 2016-2017 Cashless Debit Card trials (Orima Research 2017).
12

  

The two reports covering the initial rollout reach broadly positive conclusions. The 

AIHW report concludes that there is consistent evidence that the policy led to more income 

being spent on primary needs, and the FaHCSIA report finds that while income management 

was perceived negatively in its early stages, it is “now seen as beneficial by many people, 

                                                 
11

 The ‘Food Card’ program was in use before income management was introduced, and was subsequently 

provided to welfare recipients as an optional way of accessing income managed funds before the Basics Card 

was rolled out. The authors also note most of the ten communities had pre-existing alcohol bans.  
12

 See the Department of Social Services website for reports on other forms of income management.  
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especially women” (p. 11). This finding is replicated also in more recent qualitative report 

which suggests that some (but not all) clients were highly receptive to income management  

(Hand et al. 2016). 

These two reports cover a broad set of outcomes, but rely mainly on qualitative 

surveys of community residents and staff involved in administering the program. These 

surveys were conducted with small, non-random samples so are unlikely to be representative 

of the treated population.
13

 In addition, they rely on the accuracy of respondents’ impressions 

and recollections, and may be susceptible to response bias, potentially causing respondents to 

under-report behaviour that is seen as socially undesirable (Buckmaster and Ey 2012).  

No baseline data were collected before income management was rolled out, so 

benefits found in the evaluation reports relate to survey respondents’ perceptions of changes. 

For instance, 69 percent of surveyed respondents said they felt that children in their 

communities were getting more food than before income management was introduced, and 

57 percent reported that children were healthier than they had been three years earlier 

(FaHCSIA 2011).  

Importantly, even if the survey data are assumed to be accurate and representative, 

findings in these reports are unlikely to reflect the impact of income management itself. 

Many other NTER policies had been implemented by the time of these surveys. Therefore, at 

best, these surveys would provide information on the impact of the package of NTER 

policies, but not income management itself.  

In terms of quantitative evidence, aggregate data on Indigenous children in remote NT 

communities show that after income management was introduced, there was a decrease in the 

                                                 
13

 Respondents were reportedly invited to participate by community brokers or government business managers 

(Australian Institute of Health and Welfare 2010).  
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share of children diagnosed with anaemia, or who were underweight or stunted before age 

four (FaHCSIA 2011). But these rates had been trending down over a longer period, so it is 

not clear whether these changes can be attributed to income management. 

This paper builds on the existing evidence, offering a more robust method but narrower 

focus. Like Brimblecombe et al. (2010) and Lamb and Young (2011), we use quantitative 

data, avoiding the potential for response, recollection or sample-selection bias which may be 

present in the existing survey data. Our unique dataset allows for two key contributions. First, 

because we have data on all births in the NT, we can estimate the impact across all affected 

communities and can exploit the gradual rollout to estimate a causal effect, moving beyond a 

‘before and after’ analysis. Second, our data allow us to focus directly on health outcomes, 

rather than changes in spending patterns which may or may not lead to improved health.  

 

2.3  Linking income management with birthweight: nutrition 

 

There are two potential reasons for low birthweight: gestational length and intrauterine 

growth restriction. The determinants of each are different and complex. The causes of short 

gestational length (or prematurity) have been found to include the mother’s pre-pregnancy 

weight, history of prematurity, and stress levels during pregnancy. Intrauterine growth 

restriction, which leads to below-average weight for normal gestational length, may be 

affected by some of these same factors, as well as by by maternal nutrition during pregnancy 

(Kramer 1987).  

Income management is expected to affect birth outcomes by increasing food 

consumption and improving nutrition during pregnancy. The policy sets aside funds that can 

only be spent on priority goods, like food (see Section 3 for more details). There is strong 
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evidence that increased food consumption during pregnancy can increase birthweight through 

the intrauterine growth channel, and further, that transfer programs can help to increase 

birthweight through this channel (Bitler and Currie 2005; Barber and Gertler 2008; Almond, 

Hoynes, and Schanzenbach 2011; Hoynes, Page, and Stevens 2011; Amarante et al. 2016). 

Therefore, this is the channel through which we expect to see an impact, if any, of income 

management on birth outcomes.  

The magnitude of effects from previous studies are wide-ranging. For instance, the 

studies described above from the US and Uruguay found that the introduction of food or cash 

transfer programs reduced the probability of low birthweight by 0.7 to 2.4 percentage points 

(7 to 25 percent), and increased average birthweight by 13-30 grams (½ to 4½ 

percent)(Almond, Hoynes, and Schanzenbach 2011; Amarante et al. 2016). But these transfer 

programs represented a relatively low share of household income. A study of the 

Oportunidades (now named Prospera) conditional cash transfer program in Mexico found 

much larger effects, with a 130 gram increase in birthweight and a 4.6 percentage point 

decrease in probability of low birthweight (Barber and Gertler 2008).  

Outside of the economic literature, nutrition-focused pregnancy and pre-pregnancy 

interventions have yielded similarly large impacts. For instance, a recent meta-analysis finds 

that, on average, randomised trials that provide food or fortified food products during 

pregnancy increase birthweight by 125 grams (Gresham et al. 2014). Therefore, if there was 

an impact of income management on nutrition during pregnancy, we may expect an effect of 

a similar magnitude.  
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3 CONCEPTUAL FRAMEWORK  

3.1 Economic theory 

 

Income management is a budgeting tool, aimed at increasing the funds available for purchase 

of food and other household essentials and preventing recipients from over-consuming goods 

viewed as harmful or addictive. If the policy was successful in changing consumption 

patterns, we would expect to see improved health outcomes. In particular, if the policy led to 

increased food consumption, then nutrition and weight gain during pregnancy should 

improve, leading to higher average birthweight. It follows that two conditions are required for 

income management to have this hypothesised effect. First the restriction must cause 

recipients to consume more household essentials. Second, this change in consumption must 

affect health outcomes.  

Under this first condition, a restricted transfer must affect household consumption 

behaviour differently from an equivalent cash transfer if it is to have an impact. A simple 

model first developed by Southworth (1945) describes the potential for such change: 

 Households maximise utility by consuming either ‘priority goods’ (X), or other 

goods (Y). Before income management is introduced, the household has cash income of M + 

IM.  

𝑈 = 𝑈(𝑋, 𝑌) 

𝑠. 𝑡.  𝑃𝑥𝑋 + 𝑃𝑦𝑌 = 𝑀 + 𝐼𝑀 

After the introduction of income management, the household retains cash income M, but the 

amount IM is quarantined and must be spent on priority goods. Therefore, the household 

faces a second restriction: 
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𝑠. 𝑡.  𝑃𝑦𝑌 ≤ 𝑀 

For some households this constraint is already satisfied, because even before the introduction 

of income management, the household spends more than the minimum amount IM on priority 

goods (𝑃𝑥𝑋 ≥ 𝐼𝑀). For these ‘inframarginal’ households, the introduction of income 

management should not impact household expenditure, because the marginal propensities to 

consume (MPC) priority goods out of IM and M would be equal: 

𝑀𝑃𝐶𝑥,𝑀 = 𝑀𝑃𝐶𝑥,𝐼𝑀 

It is only if the household initially consumes priority goods less than the value of IM that 

income management would affect consumption; these would be ‘extramarginal’ households, 

with  𝑀𝑃𝐶𝑥,𝑀 < 𝑀𝑃𝐶𝑥,𝐼𝑀.  

Figure 1 demonstrates this model, illustrating two potential responses to the 

introduction of income management. Household A is inframarginal; it is unaffected by the 

restriction as it would already optimally spend more than amount IM on priority goods to 

reach utility indifference curve Ua. Household B is extramarginal; with the move from cash to 

income management, it shifts its consumption towards more priority goods, moving to a 

lower indifference curve, Ub.  

[Insert Figure 1 here] 

Given this simple framework, a first step in our analysis is to test the null hypothesis that 

birth outcomes are unchanged under income management against the alternative that birth 

outcomes were affected. The null hypothesis corresponds to the inframarginal case. The 

alternative hypothesis corresponds to the extramarginal case where the MPC of priority goods 
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(of which the largest component is food)
14

 out of income managed funds is greater than the 

MPC of priority goods out of cash income. If the alternative hypothesis is true – at least for a 

non-negligible share of households – we would expect income management to improve birth 

outcomes through increased food consumption. Framing the problem in terms of infra- and 

extramarginal cases implies that we would test against a one-sided alternative hypothesis; this 

would give us greater statistical power to detect a positive impact, if one exists. While a one-

sided test would increase our power to detect an effect (if one exists), we instead test against 

a two-sided alternative hypothesis; given the negative press around the policy, we wanted to 

allow for the possibility of a negative impact. 

 

3.2 Are households extramarginal? 

 

While we are unable to directly test the impact of income management on household 

expenditure, aggregate data suggest that the average low-income household in the NT was 

inframarginal. Community-level data are not available, but pre-rollout ABS data on spending 

patterns for low-income and welfare-dependent households in the NT provide a proxy. Figure 

2 shows that over 60 percent of average household expenditure was already directed towards 

priority goods before income management.
15

 The reported numbers relate to total household 

spending, which may be larger than the value of welfare income.  

[Insert Figure 2 here] 

                                                 
14

 Around 65 percent of income managed funds were spent on food during the rollout period (Australian 

Institute of Health and Welfare 2010).  
15

 Total household income is likely to be higher than the value of welfare income. The savings rate (i.e., the gap 

between income and consumption) is unlikely to affect this conclusion as recipients had the option of saving in 

income managed funds or in cash.  
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However, these data do not tell us the distribution of expenditures across households, and are 

not available for residents in very remote communities. Even if the average household is 

inframarginal, a significant portion may still have been extramarginal, meaning that we may 

still observe an impact of the restriction on average outcomes.
16

 

 

3.3 Inputs and outcomes 

 

The theoretical framework described above explains the potential for income management to 

affect household consumption. However, changes in household consumption are only 

relevant to policymakers if they translate to better outcomes such as improved health, 

education and wellbeing. As Cunha (2014) notes, this is not always the case. When recipients 

receive food transfers, or are limited to purchasing certain items, they may consume these 

items instead of close substitutes, with no resulting change in nutrition. For example, in 

Mexico, Cunha (2014) finds that extramarginal transfers of cornflour, cereal and milk powder 

led to a substitution of consumption away from other grains and sources of protein, but no 

overall change in food consumption or health outcomes.  

A similar dynamic may be relevant in our context, with critics of income management 

having argued that the requirement to shop at licensed food stores
17

 may reduce purchases 

through less formal channels. For instance, income management may have reduced purchases 

at local markets and garage sales. This may even reduce households’ purchasing power and 

consumption of nutritious foods, as products through these less formal channels could be 

                                                 
16

 The ABS data may over-estimate housing expenditure for our population. Many residents in remote NTER 

communities had low or no housing costs.  
17

 For local stores to accept income management funds, they had to receive a license, indicating that they met 

certain minimum standards (in terms of their stock of fresh and nutritious foods, for example). In many cases, 

licenses were provided provisionally at the time of the rollout, with any changes required to meet the minimum 

standards occurring after the rollout (see Appendix A).  
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more nutritious or cheaper (Australian Institute of Health and Welfare 2010). Alternatively, if 

the household already spent an adequate amount on food, income management may have 

increased consumption of non-nutritious foods, which could have no impact or even a 

negative impact on birth outcomes (Grieger and Clifton 2015). Further, recipients for whom 

the policy was extramarginal may have circumvented the policy, by trading store cards or 

items purchased through income management for cash. If prevalent, all of these factors could 

reduce or prevent any impact of the restriction on health outcomes.  

4 DATA 

The analysis is conducted with data from the NT Data Linkage Study (NT-DLS), which is 

funded through a Partnership Project between the Australian National Health and Medical 

Research Council (NHMRC) and the NT Governments (Silburn et al. 2018). The data linkage 

is managed by SA NT DataLink. So far, the NT-DLS has linked 11 sets of administrative 

records of children born in the Northern Territory since 1994. For the purpose of this study, 

we have linked rainfall data from the Australian Bureau of Meteorology (BOM) to obtain 

information about weather conditions for each community considered in this study, and 

community characteristics information from the 2006 Census community profile data 

collected and made available by the Australian Bureau of Statistics (ABS). 

We extract from the NT-DLS the NT Perinatal Trends files (custodian: NT Chief Health 

Officer), which include demographic variables, and information on maternal health, the 

pregnancy, labour, birth and perinatal outcomes. These files contain information on 74,425 

children who were born in the Northern Territory between 1994 and 2013. About 40 percent 

of these children are recorded as of Aboriginal or Torres Strait Islander descent.  
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4.1 Definition of treatment status 

Income management was rolled out in stages in all 73 NTER communities (and associated 

outstations), and 10 town camps, which we refer to in short as NTER communities. The 

NTER communities are therefore separated into 88 locations, 83 of which had at least one 

birth during the rollout period.
18

   

To identify children who were living in NTER communities, we use information on 

the mother’s suburb of residence at the time of birth, as recorded in the Perinatal Trends 

files.
19

 We identify suburbs that are located in NTER communities, and link these 

observations to the date income management was introduced in the community (the schedule 

is available in Appendix A of the AIHW (2010) evaluation report).  

We define a child as being treated if income management was introduced in his/her 

community before the start of the third trimester in utero. As we have information available 

on gestational age, we are able to precisely date the beginning of the third trimester. Our 

definition of treatment status is based on Almond, Hoynes, and Schanzenbach (2011) who 

find that the introduction of the Food Stamps Program in the US significantly increased 

birthweight if it was in place for the full third trimester, but with no additional impact if it 

was introduced earlier on in pregnancy.
20

 Our expectation is therefore that the impact of 

income management is most likely to be evident in infants for whom income management 

was introduced before or at the beginning of the third trimester.  

                                                 
18

 The number of communities in the dataset is greater than the number of NTER communities because some 

outstations were treated on a different timeline to their closest large community and are therefore listed 

separately.  
19

 We use a range of sources, including BushTel and Social Security (Administration) (Declared Relevant 

Northern Territory Areas – Various) Determination 2010 No. 8 to identify aliases, outstations and alternative 

spellings for each community.  
20

 Note, Almond, Hoynes, and Schanzenbach (2011) are unable to precisely date the beginning of the third 

trimester, as they did not have data available on gestational age.  
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4.2 Sample restrictions 

In our analysis, we use only the subset of births to mothers who resided in a community that 

received income management, dropping births to mothers who did not live in an NTER 

community. We limit our sample to babies born during or shortly after the income 

management rollout period, to include all those who were in their third trimester during the 

rollout.
21

 This gives a total sample of 1,153 births between 17 September 2007 and 31 

January 2009. We choose a narrow sample period around the dates of the rollout to reduce 

the potential for confounding time trends that may affect periods where all observations 

would be either treatment or control. We also exclude 19 births that occurred before the 

beginning of their third trimester, of which 7 are still births.
22

  

 

4.3 Outcome variables 

The outcome variables of interest are birthweight and the probability of low birthweight, 

which we derive from the NT Perinatal Trend files. Low birthweight is common in remote 

NT communities – with around 14 percent of infants born with low birthweight in the year 

before income management was introduced – around twice the rate of the rest of the Northern 

Territory. This indicates that there is significant capacity for improvement in these outcome 

measures. As we hypothesize the policy affects birthweight through changes consumption of 

food and nutrition, we include a control for premature birth. This allows us to isolate the 

impact of the policy change in intrauterine growth, which (as noted above) we expect to be 

more responsive to nutrition.  

                                                 
21

 An alternative is to define the sample to include only newborns for whom their third trimester began during 

the rollout period, though by construction this leads to potential bias of having disproportionately more 

premature newborns in the control group and more overdue newborns in the treatment group. 
22

 However, Table 7 below demonstrates that that our results are not sensitive to these 19 exclusions.  
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We focus on birthweight for two reasons. First, there is an extensive literature on the 

impact of maternal disadvantage and behaviour during pregnancy on birthweight (Aizer and 

Currie 2014), and in particular the impact of maternal nutrition (Grieger and Clifton 2015). 

This means that if income management was successful in increasing food consumption, we 

would expect an increase in birthweight. Second, birthweight is an important outcome 

measure in its own right, given its association with later life outcomes and thus the potentially 

high lifetime costs of low birthweight (Almond, Currie, and Meckel 2014; Almond, Chay, 

and Lee 2005). In a survey of the literature, Victora et al. (2008) report that low birthweight 

leads to higher risk of chronic disease and of certain types of mental illness. There is also 

suggestive evidence that lower birthweight is associated with weaker cognitive skills in 

childhood, and a slight decrease in average years of schooling, reducing lifetime human 

capital accumulation and income (Figlio et al. 2014).  

Evidence of the link between birthweight and chronic disease has also been found in our 

population of interest. Using data from a health screening program in a remote Australian 

Aboriginal community, Singh and Hoy (2003) estimate that individuals with low birthweight 

faced a 17 percent higher risk of high blood pressure later in life. This evidence suggests that 

any policy-driven improvement in birthweight would represent not only the impact, if any, of 

income management on food expenditure and consumption but, importantly, potential 

reductions in long-term health risks and enhanced capacity for human capital accumulation.  

5 EMPIRICAL FRAMEWORK  

5.1 Identification strategy 

 

To identify the causal impact of income management, we exploit its staggered rollout. 

Provided that the rollout timeline is exogenous, we can assign a causal interpretation to our 

results.  
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Income management was rolled out to 73 communities and outstations and 10 town 

camps between 17 September 2007 and 27 October 2008. As shown in Figure 3, the policy 

was introduce in roughly 3-5 communities at a time, with 3-4 weeks intervals between 

introductions. By April 21, 2008, 50 percent of all communities had implemented income 

management.  

Since income management was rolled out in stages, we can use this time delay to 

identify an appropriate control group – communities that have not yet received income 

management but will do so in the future – against which the outcomes of the treatment group 

can be compared. We therefore compare outcomes for newborns in communities where 

income management was introduced before or during the pregnancy (the ‘treatment’ group), 

with outcomes for newborns in communities where income management was not yet 

implemented at birth or was implemented very late in the pregnancy (the ‘control’ group).  

 

[Insert Figure 3 here] 

 

A similar approach was used by Almond, Hoynes, and Schanzenbach (2011) to 

estimate the impact of the US food stamp program.
23

 This approach is also similar to cluster-

randomised stepped wedge trials (Hemming, Taljaard, and Forbes 2017), which intentionally 

roll out a program across clusters (or communities) on a randomised schedule, to eventually 

cover the full population.
24

 For this identification strategy to work, we must establish that the 

rollout schedule was exogenous, and that trends in ‘treatment’ and ‘control’ groups were 

similar before the rollout.  

                                                 
23

 However, a key difference is that Almond, Hoynes, and Schanzenbach (2011) exploited the staggered rollout 

over many years and across many counties. To analyse this large dataset, their study focuses on county-level 

data, whereas we use individual data. 
24

 This is an increasingly common approach in the public health and program evaluation literature. 
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The rollout was conducted following a pre-defined timeline.
 25

 While no information 

is publicly available explaining the logic of that timeline.  demonstrate that the rollout 

schedule can be considered as good as random, allowing us to isolate the causal impact of 

income management.  

First, income management was rolled out on a different timeline from the other NTER 

policies, meaning that our results are not confounded by concurrent policy changes (see also 

Appendix A for details). Second, the rollout did not follow any clear geographic pattern. 

Figure 4 suggests that location-specific characteristics that could affect health and access to 

health care (e.g., frequency of flooding, access to fresh food and distance to major population 

centres) were not correlated with the rollout schedule. Income management was rolled out in 

parallel in two ‘clusters’ (north and south), but with no apparent pattern as to whether very 

remote communities, larger communities or town camps received treatment first within each 

cluster.  

[Insert Figure 4 here] 

Third, in the year prior to the rollout, birth outcomes in communities that received income 

management early were no different from those that received it later. Constructed from our 

                                                 
25

 Note there was a slight difference between actual and planned rollout dates. In the weeks prior to the 

scheduled introduction of income management in a given community, there was a consultation period in which 

Centrelink staff (the Australian government agency that distributes welfare payments), would visit the 

community, meet with payment recipients, establish relationships with local businesses to allow funds to be 

allocated to them, and ensure other pre-conditions (such as police presence and support by a Government 

Business Manager) were met (AIHW 2010). In addition, around 40 communities received money management 

training prior to the rollout, though we have been unable to find information on which communities these were, 

how they were chosen, and what the training involved. If these conditions were not met, the rollout would be 

delayed. The implementation was delayed for 13 communities, outstations and town camps. Delays were 

substantial (that is, more than a few weeks) for only four communities (Australian Institute of Health and 

Welfare 2010). Our identification is based on the actual, not planned, rollout dates. 
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administrative data, Figure 5 suggests no apparent trend in birthweight in either group prior 

to the rollout.
26

  

[Insert Figure 5 here] 

 

Fourth, earlier- and later-adopting communities did not differ significantly in terms of 

average birth outcomes, birth complications, or community characteristics pre-rollout. Table 

1 reports mean differences between early- and late-adopting communities
27

 before the NTER, 

using data from the NT Perinatal files and the 2006 ABS Census. Most birth outcome 

measures, including obstetric complications, characteristics of the mother and APGAR 

scores
28

 were similar between the two groups before the rollout.  

 

[Insert Table 1 here] 

 

The only notable differences are observed for some community-level characteristics. Early-

adopting communities were smaller on average by 100 community members, and families 

were smaller by one household member (5.4 versus 6.5). The early-adopting communities 

were slightly worse off in terms of median household income by A$150, but this appears to 

be due to smaller household size, since personal incomes were no different. Community 

                                                 
26

 The dip in January 2007 represents a seasonal pattern (with generally worse birth outcomes during the wet 

season). This seasonality is controlled for in our econometric estimation.  
27

 Early and late adopters are defined as communities where income management was implemented between 

September 2007 and mid-April 2008, and between mid-April 2008 and October 2008, respectively. 
28

 APGAR is a test (appearance, pulse, grimace, activity and respiration) given to newborns at 1 minute and 5 

minutes after birth.  
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composition and median age were not significantly different between early and late adopters, 

nor were local economic conditions (as proxied by the labour force-to-population ratio).
29

  

Table 1 does not fully rule out the possibility that the rollout schedule was intended to 

target the most in-need communities first, and the least in-need communities last, which 

would downwardly bias our estimated treatment effect. If true, we would expect the very first 

communities to have below-average pre-intervention outcomes, and the very last 

communities to be above-average. Yet, we find that at worst, the very first-adopting 

communities had slightly higher pre-intervention birthweight and similar probability of low 

birthweight to other NTER communities (see Appendix Table B.1). It does not appear, 

therefore, that early rollout of income management was targeted towards the communities 

with the worst pre-intervention outcomes. These conclusions do not change even when 

dropping the 21 communities with only-treatment or only-control observations (see Appendix 

Table B.2).  

Finally, it could be argued that some residents in early-adopting communities moved to 

late-adopting communities to avoid income management. Yet, the scope for residents to 

move to avoid income management was limited, as eligibility was determined based on place 

of residence as of 21 July 2007, one week after the policy was announced. Even though 

mobility rates are high in Aboriginal communities, we have demonstrated in our own 

previous work that income management did not impact mobility (Cobb-Clark et al. 2018). 

We conclude that the rollout timeline can be considered exogenous to our outcome measure.  

                                                 
29

 Similar to Hoynes and Schanzenbach (2009) we also estimated a regression model in which an index of the 

timing of the reform, indexed to 1 for 17 September 2007, was regressed on pre-treatment community 

characteristics, levels in birthweight, and rainfall. We find no significant association between any of the 

variables and the timing of the reform, except for a significant coefficient on household size. Overall, our 

extended set of control variables in this regression explain up to 12 per cent of the variation in the roll-out date, 

which suggests that most of the variation remains unexplained. This weakness in model fit is a strength for our 

identification strategy, and the negative coefficient on birthweight operates in the opposite direction from our 

treatment effects. See Hoynes and Schanzenbach (2009) for similar arguments in the context of the roll out of 

the Food Stamps program. These results can be provided upon request. 
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5.2 Econometric model 

We exploit the exogenous variation in the rollout schedule in a simple estimation framework 

to identify the causal impact of income management on birth outcomes. Specifically, we 

estimate the following model: 

𝑌𝑖𝑡 = 𝛼 + 𝛿𝐼𝑀𝑖𝑡 + 𝛾𝑋𝑐𝑡 + 𝜂𝑐 +  𝜃𝑡 +  𝛿𝑐𝑡 + 𝜖𝑖𝑐,  (1) 

where 𝑌𝑖𝑡 is the outcome variable for newborn i at time t. 𝐼𝑀𝑖𝑡 is the ‘treatment’ indicator, 

which is equal to 1 if income management was in place in community (c) at the beginning of 

the third trimester of pregnancy, and 0 otherwise. The control group consists both of 

newborns born into community c before income management was introduced (at time t-k), 

and those born into other NTER communities where income management had not yet been 

introduced by the beginning of their third trimester, either in time period t or t+k.
30

 Treatment 

status varies within most communities over time. Therefore, newborns from the same 

community may be assigned either to treatment or control status depending on their date of 

birth.
31

  

 We control for prematurity (𝑋𝑐𝑡), as defined being born before 37 weeks of gestation. 

This control allows us to identify intrauterine growth factors that influence birth weight. As 

birth outcomes may differ across communities (see Appendix Figure B.1), we control flexibly 

for community fixed effects 𝜂𝑐. For instance, birthweights are consistently higher 

communities located in the Alice Springs region, while they are lowest in the Arnhem Land 

                                                 
30

 Our approach is closely related to (Almond, Hoynes, and Schanzenbach 2011).who estimated the causal 

impact of food stamps on birthweight exploiting a staggered rollout across US counties. But importantly, our 

analysis is conducted at the individual level, whereas Almond, Hoynes, and Schanzenbach (2011) use a time 

series of average birth outcomes for each county.  
31

 Almond, Hoynes, and Schanzenbach (2011) also use baseline community characteristics and county-time 

fixed effects. We considered using 2006 ABS Census data for baseline characteristics, but these data are 

available for just 53 communities. In addition, given our smaller sample size, use of community-time fixed 

effects leads to over-fitting (though the results are broadly unchanged).  
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region. These community fixed effects capture unobserved, location-specific factors that 

influence birth outcomes, but which do not change over time. For instance, they may capture 

differences in the share of the population receiving welfare payments, the size of the 

community, remoteness of the location, and access to health care facilities.  

We furthermore include controls to capture time trends in birth outcomes (see 

Appendix Figure B.2). For instance, the probability of low birthweight is highest (14 percent) 

in the wet season (October to March), and lowest (12 percent) in the dry season (April to 

September). Controlling for variation over time is essential given that the gradual rollout of 

the policy introduces a correlation between time and treatment status (Davey et al. 2015; 

Hemming, Taljaard, and Forbes 2017).
32

 More importantly, the time trends may differ by 

communities, so optimally, we would like to control for time-varying community fixed 

effects 𝛿𝑐𝑡. Unfortunately, we ask too much of the data, given that the role-out schedule of 

Income Management stretched only over 13 months.  

We deal with this problem with two set of controls. We use year time fixed effects 

(𝜃𝑡 ), dummy variables for year 2008 (Jan-Dec) and 2009 (Jan), relative to months Sep-Dec 

in 2007, to capture annual variations in birth outcomes (𝜃𝑡 ). To proxy community-specific 

time trends, we use variation in weather conditions leading up to the birth of the child. 

Weather conditions, especially rainfall, can be considered as the key determinant of time 

variation in birth outcomes in our NTER communities. Total rainfall is measured in 

millimetres for the three months prior to birth in the newborn’s region.
33

 Rainfall data are 

sourced from the Australian Bureau of Meteorology (BOM), based on the total rainfall per 

                                                 
32

 (Hemming, Taljaard, and Forbes 2017) argue that due to the inherent imbalance of treatment and control 

groups over time, it is essential to control for time, even if coefficients do not appear statistically significant.  
33

 We experiment with different functional forms, for instance, a log transformation of the rainfall data, dummy 

variables for very high levels of rainfall (likely to represent flooding), and splitting rainfall into quartiles. 

Results are robust to these different specifications, with our main treatment effect on birthweight ranging 

between 90-120 grams, depending on the specification.  
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month at a weather station in each of four major regions: Darwin, Alice Springs, Katherine, 

and Gove Airport in the East Arnhem region. This method of controlling for seasonality is 

preferable to simply using seasonal controls, both because the short time frame of the sample 

period limits the ability of controls to pick up regular seasonal variation, and because timing 

of the wet season can vary from year-to-year.
34

 We will conduct a series of robustness checks 

using alternative time-trend specifications.  

5.3 Intention-to-treat (ITT) estimator 

Of main interest to our analysis is the sign, size and statistical significance of 𝛿, the impact of 

income management. We test the hypothesis that income management did not affect health 

outcomes (𝛿 = 0), against a two-sided hypothesis that it did (𝛿 ≠ 0). Because we do not 

observe which households were receiving Government transfers, and thus were affected by 

income management, we consider the estimate of 𝛿 as an intent-to-treat (ITT) estimate. The 

impact on income-managed individuals would likely be larger than this estimate.
35

 As noted 

above, most residents in NTER communities were subject to income management, because 

Government transfers include any family payments, including unconditional lump-sum 

transfers. We can interpret 𝛿 as causal, if there are no remaining unobserved factors that are 

explaining birth outcomes and the timing of income management, therefore 𝑐𝑜𝑣(𝐼𝑀, 𝜖𝑖𝑐) =

0. Given that we have shown that the rollout seems to be unrelated to pre-treatment trend and 

levels of birth outcomes, and that the rollout was not linked to any other factors that explain 

birth outcomes, we interpret the estimate of 𝛿 as causal.  

                                                 
34

 Though treatment effects are similar when seasonal controls are instead included in the regression, or when 

the outcome data are seasonally adjusted pre-analysis using seasonal factors based on the full history (1996-

2013) of the birthweight data.  
35

 To obtain the treatment effect on the treated we would divide the ITT effect by the proportion of mothers in 

the community who were affected by income management. As of today, we were not able to source this 

information. 
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We use ordinary least squares to estimate the impact of income management on 

birthweight, and a binary choice probit model to estimate its impact on the probability of low 

birth weight. For the latter, we report marginal probability effects evaluated at the mean of all 

control variables. We furthermore use quantile regressions to demonstrate whether the policy 

had heterogeneous impacts across the birthweight distribution. As an additional robustness 

check, we present standard propensity score-matching estimators, where we limit the control 

group to those who best resemble the treatment group.  

The standard errors of our estimated parameters are clustered on the community level. 

To deal with small sample sizes in some communities, we conduct several robustness checks 

in which we drop communities with less than 10 births, or drop communities in which there 

is no variation in treatment status.  

6 ESTIMATION RESULTS 

We begin by reporting the ITT-estimates from our benchmark model (Section 6.1.). We then 

move on to report the outcomes of a series of robustness checks (Section 6.2) and a 

heterogeneity analysis of the treatment effect with respect to the distribution of birthweight 

and the intensity of exposure to income management (Section 6.3).  

6.1 Benchmark model 

Table 2 reports the main treatment effects of interest. In a model without control variables 

(column 1), we find that average birthweight is around 61 grams lower in the treatment group 

than in the control group (Panel A) with a standard error (S.E.) of 36 grams. The probability 

of low birthweight is 2.8 percentage points higher (Panel B), with a S.E. of 1.7.  

Controlling for rainfall and annual time trends (column 2) doubles the negative 

treatment effect for birthweight to 120 grams (S.E. 45) and for the probability of low 

birthweight to 6 percentage points (S.E. 2.1). Further controlling for community fixed effects 
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(column 3) increases the treatment effect by about 30% to 164 grams (S.E. 58). Similarly, 

exposure to income management increases the probability of low birthweight by 8 percentage 

points (S.E. 2.8), or by 50% relative to the mean probability of the control group pre-rollout.  

The decrease in birthweight appears to have come through both the intrauterine 

growth and the gestational length channels. After controlling for prematurity (column 4), the 

treatment effect on birthweight (intrauterine growth channel) declines by 28 percent to minus 

119 grams (S.E. 55). The treatment effect on low birthweight also declines by almost 50 

percent to 4.8 percentage points (S.E. 2.2). The treatment effects are statistically significant at 

the 5 percent level. 

[Insert Table 2 here] 

 

6.2 Robustness checks 

We conduct a series of robustness checks with respect to our estimation model (matching 

methods), the sample size (dropping observations) and the controls for seasonality (allowing 

for community-level rainfall data, or months or quarter fixed effects). Our findings are robust 

to these changes. We will conclude this section with evidence on a Placebo test, which 

demonstrates that our treatment effects are not driven by unobserved seasonal variations that 

cause low birthweight and that coincided with the roll out schedule. 

Figure 6, depicts the estimated treatment effect (bullet) and its 95 percent confidence 

interval (horizontal line). Our main models compare births in treated communities with all 

control births. Using propensity score matching, we can instead assess whether our results 

change when we compare treated newborns to those in the control group who most closely 

resemble them in terms of observable characteristics. We match treatment to control 

observations based on the mother’s basic demographic characteristics, medical history, 
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hospital of birth, and rainfall prior to birth. Under various matching method approaches (red-

colored horizontal lines), we find an average reduction in birthweight of 118-150g 

(significant at the 1 or 5 percent level). The treatment effect on the probability of low 

birthweight varies between 5.5 and 8.3 percentage points (significant at the 1 or 5 percent 

level, see Appendix Table C.1). 

[Insert Figure 6 here] 

 

Furthermore, changes to the sample period, censoring of outliers and exclusion of partially-

treated newborns do not affect our conclusions. The treatment effects remain between minus 

77 grams and minus 177 grams. For instance, if we shift the sample period forward by one 

month (Aug 2007 to Dec 2008) or back by one month (Oct 2007 to Feb 2009), the treatment 

effect remains around minus 100 grams.  Our negative treatment effects persist even if we 

limit our regression to a ‘healthy’ birthweight range (2500-5000 grams) for which we obtain 

a negative treatment effect of 77 grams (although it is no longer statistically significant 

because of smaller number of births).  

When dropping communities with less than 10 births in our sample, the treatment 

effect of income management on birthweight increases in absolute magnitude to minus 135 

grams and is statistically significant at the 1 percent level. The impact on the probability of 

low birthweight increases to 5.7 percentage points, which is also statistically significant at the 

1 percent level. The negative treatment effect on birthweight is larger for communities in the 

first half of the roll-out period (minus 178 grams) than for communities in the second half of 

the roll-out period (minus 110 grams), although they do not differ across the two groups in a 

statistical sense. 
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Alternative controls for seasonal effects – for instance using quarter or month controls 

interacted with the year – yield treatment effects ranging between minus 70 and minus 103 

grams, each of which are estimated less efficiently. Estimating a version of the model using 

controls for rainfall at the weather station closest to each community yields a treatment effect 

of minus 110 grams (note, we had to drop 130 observations for which data were unavailable).  

Finally, we conducted a placebo test, in which we re-run our main specification with a 

one- to six- year lead on treatment timing, using sample periods before income management 

was introduced (2000-2002; 2001-2003; 2002-2004; 2003-2005; 2004-2006; 2005-2007). We 

would expect to see no ‘treatment’ effect in these regressions. Table 3 reports the placebo test 

results. It reveals no statistically significant treatment effects on birthweight or the probability 

of low birthweight in the years prior to the rollout. This suggests that treatment timing does 

not simply capture unobserved trends in birth outcomes that were present before the NTER. 

 

[Insert Table 3 here] 

 

6.3 Heterogeneity in the treatment effect 

6.3.1. Where in the birthweight distribution did the treatment effect occur? 

Our finding that income management significantly reduced average birthweights could 

represent an improvement in health outcomes, depending on the effect at different parts of the 

distribution of birthweight. It may be driven by a decrease in birthweight for particularly 

heavy newborns, which may be the result, for instance, of a decline in the incidence of 

gestational diabetes. This does not appear to be the case. Quantile regressions results, 

summarised in Figure 7, show that the treatment effect was statistically significant across the 
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distribution with a treatment effect of minus 100 grams between the 25
th

 and 90
th

 percentile, 

and largest for newborns with very low birthweight (below 25
th

 percentile) of roughly minus 

200 grams.
36

  

[Insert Figure 7 here] 

 

6.3.2. Does the treatment effect differ by length of exposure to income management? 

The impact of nutrition on birthweight is multidimensional (King 2016). It is therefore 

possible that newborns received different ‘dosages’ depending on when income management 

was introduced relative to their birth. To test for these possibilities, we vary our definition of 

‘treated’ from our main model (where a newborn is considered treated if income management 

was introduced at or before the beginning of the third trimester of pregnancy). We run 

regressions defining babies as ‘treated’ if income management was introduced in or before 

each of the 40 weeks of pregnancy.
37

 Figure 8 shows the estimated treatment effects by week 

of in utero exposure. We find that the impact of income management on birthweight is largest 

if introduced in the first trimester of pregnancy. The treatment effect is minus 115 grams and 

statistically significant at the 5 percent level. As may be expected, infants who were affected 

by income management only in the final two to three months of the pregnancy did not 

experience significantly adverse birth outcomes. These results suggest that higher ‘dosage’ of 

the policy increased the negative effect of income management.  

[Insert Figure 8 here] 

                                                 
36

 This is confirmed in regressions where we include an indicator for whether there were obstetric complications 

due to gestational diabetes. This variable is highly significant in a regression on birthweight, but its inclusion 

does not change the magnitude or significance of the treatment effect, either when it is included as an 

independent control or when interacted with treatment status.  
37

 Newborns born before the relevant week are excluded from the sample, which means newborns born at week 

38 are not included in the regressions for treatment introduction at week 39. 
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7 WHY DID INCOME MANAGEMENT LEAD TO LOWER BIRTHWEIGHTS? 

Having identified robust causal evidence of a negative treatment effect of income 

management on birth outcomes, we are left with the question of why the policy worsened 

outcomes. We explore four different channels that may explain this effect, including changes 

in fertility and maternal characteristics (Section 7.1.), maternal risky health behaviours 

(Section 7.2.), or better access to quality care and therefore higher survival probabilities for 

at-risk babies (Section 7.3.). 

7.1 Fertility and Maternal Characteristics 

Income management may have changed fertility decisions and therefore the composition of 

the pool of women who were willing to have children during this period. For instance, 

women who were more likely to plan their pregnancy may also pay particular attention to 

their nutrition during pregnancy and, as a result, have higher birthweight babies. It is possible 

that these women would have chosen to postpone having children during the NTER. 

However, there is no evidence supporting this hypothesis in our data.  

First, we see no impact of the income-management policy on community-level 

fertility rates. Table 4, Panel A shows that the number of births per resident woman declined 

slightly following treatment, but this decline was not statistically significant, either as a raw 

difference, or after controlling for rainfall, year and community fixed effects. We also do not 

see a significant difference in the medical history of women who gave birth after income 

management was introduced, either in terms of their previous pregnancies (Panel B), or their 

history of medical complications (Panel C).  Hence, it seems that the composition of women 

who fell pregnant did not change as a consequence of income management. Not surprisingly, 

controlling for maternal characteristics in our benchmark model (Eq. (1)) does not change the 

treatment effect of income management on birthweight (Appendix Table C.7). 
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[Insert Table 4 here] 

 

7.2.Maternal health behaviours 

Alternatively, a negative treatment effect of income management on birth outcomes may be 

the result of a change in maternal health behaviours. Income management intended to create a 

healthier consumption environment, however, it may have in fact increased maternal risky 

health behaviours. On the one hand, mothers may have had more resources available for 

themselves, if the income management policy reduced ‘humbugging’. On the other hand, 

income management could created a new mental anchor on what should be spent on priority 

goods, with mothers realising that they could spend up to 50 percent of their government 

transfers on non-priority goods. If so, income management may have led to an increase in 

drinking and smoking during pregnancy. We do not have consumption data available, but our 

perinatal data includes information on the prevalence of drinking or smoking at the time of 

the first antenatal visit. We have these data available for about half of our sample.
38

  

Table 5 shows that the answer to this question is not straightforward. Women in the 

treatment group were 4.7 percentage points more likely to smoke at the first antenatal visit, 

but the S.E. is so large that we have no certainty that this effect is not due to random variation 

(Panel A). They also seem to be slightly less likely to be drinking alcohol by their first 

antenatal visit, although this effect is very small with a very large S.E. (Panel B). We thus 

conclude that the evidence in favor of this hypothesis is not strong. It is therefore not 

surprising that controlling for smoking and drinking behaviour (and other characteristics of 

                                                 
38

 Treatment in this mechanism analysis is defined as to take the value 1 if the first antenatal visit occurred after 

income management was introduced into the mother’s community, and 0 otherwise. Thee sample of pregnancies 

covered is different from our main analysis sample. 
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the mother) directly in the regression model does not change the treatment effect of income 

management on birthweight (see Appendix Table C.8). 

 

[Insert Table 5 here] 

7.3. Access to quality care 

A reduction in birthweight or an increase in the probability of low birthweight does not 

necessarily indicate a worsening in birth outcomes. The introduction of income management 

could have increased pregnant women’s likelihood of receiving earlier or better antenatal 

care, which may, in some cases, lead to worse measured outcomes. For instance, pregnant 

women on income management may have had more contact with government agency staff in 

their community. These staff may have been able to connect pregnant women with health 

workers, which may have led to more regular antenatal visits, or helped to ensure better 

access to health care. This could lead to better monitoring of foetal and maternal health, 

meaning earlier detection of any serious complications. Higher rates of detection of 

complications may lead to more frequent emergency C-sections, which would mechanically 

decrease birthweight but would nevertheless be a preferred health outcome. Ultimately, this 

could have led to a higher survival probabilities of high-risk, poor-health babies that would 

have died otherwise.  

Table 6 demonstrates that treatment and control group babies do not differ in the 

probability of receiving antenatal care, however, the treatment group received their first 

ultrasound significantly earlier (by one week on average) than the control group, and were 9.5 

percentage points, or 50 percent, more likely to obtain a dating ultrasound. Yet, the treatment 

group did not have a significantly higher probability of being born in a major hospital or by 

emergency C-section, which could have affected the timing of delivery and therefore lead to 
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lower birthweights. The treatment group was however more likely to end up in a special care 

nursery, which provides extra care to babies with low birthweight. Consistent with this 

finding, the treatment effect as estimated in our benchmark specification (Eq. (1)) remains 

robust to controlling for measures of antenatal care and care during birth (see Appendix Table 

C.9). 

 Furthermore, income management does not appear to have reduced the probability of 

stillbirth, which could have explained an increase in low birthweight (Table 7). There are 15 

babies in our sample period that were stillborn. In fact, babies in the control group were 

slightly more likely to be stillborn than babies in the control group, although this treatment 

effect is not statistically significant (Panel A). In line with this finding, the treatment effect, 

as defined in our benchmark model (Eq. (1)), is also not sensitive to including infants born 

very prematurely  (Panel B), or to changing our definition of ‘low birthweight’ (less than 

2500 grams) to ‘very low birthweight’ (less than 1500 grams, Panel C). 

  

[Insert Table 7 here] 

8. DISCUSSION AND CONCLUSION 

Australia has embarked in the past ten years on a dramatic reform of its welfare system. As 

one of the very few countries in the OECD, it has opted to restrict individual choice on how 

welfare recipients in disadvantaged communities can spend their governmental transfers. The 

initial rollout of the paternalistic ‘income management’ policy aimed to improve Aboriginal 

children’s welfare. Although the welfare of children took centre stage in the debate over the 

income management policy and the government’s strong commitment to trial such policies all 

over Australia, little empirical evidence has been brought to bear on the impact of restricting 
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welfare payments on children's outcomes. This study is one of the first attempts to provide 

sound empirical evidence on the policy's impact on Aboriginal children's welfare. Our 

findings suggest that the policy did not improve birth outcomes, a key policy parameter in 

Aboriginal communities. This means that the income management policy either did not 

produce the desired changes in household consumption patterns, or it entailed unintended 

consequences which offset any beneficial outcomes.  

The treatment effect of a reduction in birthweight of 100 grams is sizable. Yet, it lies 

within the range of variation observed the Northern Territory and in the international 

literature. Although average birthweights have hardly improved in Aboriginal communities in 

the Northern Territory over the years, seasonal variation within any given year is high. For 

instance, babies born in March in the Alice Springs region are up to 120 grams lighter than 

babies born in the same region in September; such differences are even larger in the 

Katherine and Barkly regions (see Appendix D). Therefore, our negative treatment effect of 

income management is equivalent to the impact of normal seasonal variations within any 

given year – but it occurs over and above this seasonal variation.  

Randomised trials that provide food or fortified food products during pregnancy have 

been shown to increase birthweight by 125 grams on average (Gresham et al. 2014). Almond, 

Hoynes, and Schanzenbach (2011) found that food stamps – a program that provided a 

relatively low dose of additional resources for families – increased birthweights in the 

magnitude of up to 42 grams for black babies in the United States. Conditional cash transfers 

provided as part of the Oportunidades program (now renamed to Prospera) in Mexico were 

found to increase birthweight by 130 grams and to decrease low birthweight probabilities by 

4.6 percentage points (Barber and Gertler 2008). These treatment effects are very much in 

line with our findings, although in opposite directions.  
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Separate from the literature on transfer programs, some studies identify the causal 

impact of nutrition through exposure to Ramadan or famines. Although the evidence is mixed 

on whether reduced nutrition during Ramadan affects the health of the baby, some studies 

find birthweight penalties of Ramadan observance in the magnitude of 270 grams (Savitri et 

al. 2014); others find a treatment effect of exposure to the Dutch famine of around 150 grams 

(Stein and Susser 1975). 

While we are uncertain of the reason for the negative treatment effect, we can 

eliminate several channels through which income management may have led to worse birth 

outcome measurements. First, income management did not reduce average birthweight by 

bringing heavier infants down to a healthy birthweight - instead, the impact was largest at the 

lower end of the distribution, making low birthweight babies even lighter. Second, it did not 

change the composition of the pool of mothers who were willing to have a baby during the 

reform or affect overall fertility rates. Third, it also did not change risky health behaviours 

(smoking, drinking) of mothers during the early stages of pregnancy. Finally, it did not 

change access to health care services in a way that could have led to earlier detection of 

health problems, or greater survival probabilities of very unhealthy babies, and therefore to 

worse recorded birth outcomes.   

Ruling out the most obvious explanations, we can only speculate on the reasons for 

our findings. One the one hand, it is possible that the policy itself created an unhealthy food 

consumption environment for pregnant women. This would be contrary to intuition and 

economic theory, which suggests that restricting transfers should either increase consumption 

of household essentials, or have no impact relative to cash transfers. On the other hand, the 

policy may have created a low mental anchor. The restriction to spend at least half of welfare 
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income on household essentials may have caused households to reduce consumption of 

essential goods.  

Another explanation for our negative treatment effects may be the poor administration 

of the rollout of the income management policy, causing a disruption of household 

consumption. In effect, our results provide a combined estimate of the impact of the policy 

itself on birth outcomes, and of the impact of the way the policy was implemented. It is 

possible then that the measured negative treatment effect reflects issues with the process and 

administration of income management, and with community members’ attitudes towards this 

process, rather than an impact of the restriction itself on behaviour.  

This interpretation would be consistent with anecdotal reports of the disruption caused 

by income management and the NTER more generally. The introduction of income 

management is widely reported to have led to a sense of loss of freedom, disempowerment, 

and reduced community control. In the official evaluation reports, some survey respondents 

stated they perceived the program as ‘patronising and dehumanising’, with many highlighting 

the suspension of Part II of the Racial Discrimination Act 1975 a contributing factor to this 

perception (Australian Institute of Health and Welfare 2010). General negative attitudes 

towards the NTER may have contributed to reduced willingness to comply with the 

restrictions.  

Furthermore, income management may have led to an increase in food prices and thus 

to lower levels of consumption. It is possible that the requirement to shop at licensed stores 

increased those stores’ pricing power, leading to general price increases. Although aggregate 

food price data do not show any notable increase in prices around this time (Northern 

Territory Department of Health 2017), an evaluation report of New Income Management in 

the NT suggested that prices may have increased (Bray et al. 2014).  
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Finally, income management may have changed the way households allocated 

resources within the household. It may even have reduced the bargaining power of women in 

the household. Thus, income management may have increased the level of stress experienced 

by expectant mothers because they were no longer in full control of all of their available 

financial resources. In our own previous work, found that although money worries did not 

increase significantly in Aboriginal households that moved from unrestricted to restricted 

welfare payments, the probabilities of experiencing excessive demands of money 

(humbugging) and arguments (that affected children) doubled (Cobb-Clark et al. 2018). 

Stress experienced by pregnant women can affect the development of the fetus, as 

cortisol is passed on to the child through the placenta. Some studies have shown for instance 

that grief (the death of a grandparent or a relative) adversely impacts upon birth outcomes. 

Although such treatment effects on birthweight are relatively small, at 11-35 grams (Black, 

Devereux, and Salvanes 2016; Persson and Rossin-Slater 2018), they demonstrate the 

important consequences of in-utero exposure to stress. Other studies have shown that 

maternal exposure to racism or hurricanes may increase the probability of low birthweight 

(Lauderdale 2006; Currie and Rossin-Slater 2013). This suggests that if pregnant women 

were exposed to more stressful situations as a consequence of income management – for 

instance interpersonal violence which has been described elsewhere as an important channel 

through which economic disadvantage affects birth outcomes (Aizer and Currie 2014) – then 

this could help to explain our adverse treatment effects. 

If our results do reflect, at least partly, the process of the rollout rather than the policy 

itself, we can only conclude that any impact of the welfare restriction on extramarginal 

households, if one existed, was not large enough to offset the negative effect of the process. 

Any positive effect would need to be quite large to justify the high cost of administering the 
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policy. The recent Cashless Debit Card trial, which is an extension of the original income 

management policy and which is currently trial in various locations across Australia, costs 

around $9,000 per recipient per year, including setup costs, but excluding payments 

(Department of Social Services 2017, Orima Research 2017). Given the program’s high 

administration costs, our findings suggest that it is highly unlikely that income management 

is a cost-effective means of improving newborn health.   
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FIGURES 

Figure 1: Effect of restricting welfare payments for inframarginal and extramarginal 

households 

 
Note: Figure adapated from Southworth (1945). Ub indicates utility from extramarginal 

households, whose behavior is changed by the income management policy. Ua indicates 

utility of inframarginal households whose spending patterns are unchanged by the policy. 
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Figure 2. Household expenditures in the Northern Territory 

 
Note: The figure shows spending on food, fuel, housing and ‘other priority goods’, and 

spending on alcohol and tobacco, as a share of total household expenditures. The data do 

not relate specifically to residents of remote or Aboriginal communities, but give estimates 

of expenditures by other low-income, welfare-dependent households in the NT.  

Lowest quintile refers to households in the lowest 20 per cent of the distribution of 

household income in the Northern Territory; 90%+ welfare pension refers to households 

where 90% or more of all household income comes from welfare payments or pensions. 

50-90%+ welf./pens. refers to households where 50-90% of all income comes from welfare 

payments or pensions. ‘Other priority goods’ includes clothing and footwear, household 

furnishing, medical care expenses, and transport. The income management policy legislates 

that at least 50% of household income must be spent on ‘priority’ goods. 

Source: Australian Bureau of Statistics Household Expenditure Survey 2003-04.  
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Figure 3. Rollout of the Income Management Policy 

 
Note: The graph shows the cumulative share of NTER communities that were covered by 

income management on each of 31 implementations dates (indicated by crosses). Each cross 

includes one or more community, and data are weighted by number of births in each 

community. The rollout commenced on 17 Septemer 2007 and was completed by 27 October 

2008. By 21 April 2008, 50% of all communities had received income management. For full 

details on the rollout schedule, see AIHW (2010). 
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Figure 4. Geographic pattern of the income management rollouts 

 
Note: Color coding on communities covered by income management reflects the date the 

polciy started in the relevant community, as indicated in the Legend. Major cities or towns in 

the Northern Territory are displayed in bold font. People living in the municipal parts of those 

towns were not subject to IM, but people living in associated town camps were. Lines 

connecting communities represent highways and arterial roads. 
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Figure 5. Birthweight trends by timing of the rollout 

 

 

 
Note: The graphs displays the unadjusted mean birthweight in NTER communities in each 

month leading up to the Income management policy, separately for communities that 

received IM in the first half of the rollout (weighted by the number of births) and the half 

of all communities. Dashed lines indicated 95% confidence intervals. 
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Figure 6. Robustness checks on benchmark average treatment effect 

 
Note: The figure depicts the treatment effect of income management on average 

birthweight obtained from our benchmark model (Eq. (1)), which controls for premature 

birth, community fixed effects, year of birth and rainfall. Each row is the estimated 

treatment effect (dot point) obtained from a separate regression model (results tables 

available in Appendix C). Vertical lines represent 95 confidence intervals. 
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Figure 7. Treatment effect across the birthweight distribution 

 
Note: Estimated coefficients obtained from a quantile regression model, where conditional 

treatment effect is estimated at the 10
th

, 25
th

, 50
th

, 75
th

, and 90
th

 percentile of the birthweight 

distribution. 
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Figure 8. Treatment effect by timing of the introduction of the income management policy              

 
Note: This graph depicts the treatment effect of the income management policy on 

birthweight, by the timing of the policy introduction relative to pregnancy. Each cross 

represents the treatment effect from a different regression, in which infants are considered 

‘treated’ if the policy was introduced in or before that week or pregnancy. In our main 

results, infants are considered ‘treated’ if the policy was introduced in or before the 28
th

 

week of pregnancy (beginning of third trimester). The sample in each regression is selected 

relative to the treatment definition (for instance, in the regression where treatment occurs in 

week 1 of pregnancy, the sample includes births occurring 9 months after the rollout was 

complete). 
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8 TABLES   

Table 1 – Pre-rollout outcomes and community characteristics 

Year prior to NTER (1 July 2006 – 30 June 2007) 

  NTER communities   Rest of NT 

Outcome variables 

Communities in 

first half of 

rollout 

Communities in 

second half of 

rollout 

Difference     

Birthweight (grams) 3072 3082 9.89   3354 

  (30) (29) (41.67)   (11) 

Low birthweight (%) 14.44 13.95 -0.49   6.83 

  (1.62) (1.61) (2.28)   (0.48) 

Obstetric complications         

Premature (%) 15.5 15.02 -0.48   7.91 

  (1.67) (1.66) (2.35)   (0.51) 

Due to intrauterine 

growth restriction (%) 

5.1 3.22 -1.88   1.44 

(1.01) (0.82) (1.3)   (0.23) 

Due to anaemia (%) 9.55 9.87 0.317   2.01 

  (1.35) (1.38) (1.94)   (0.27) 

Due to gestational 

diabetes (%) 

7.22 9.01 1.79   6.83 

(1.19) (1.33) (1.78)   (0.48) 

Any complication (%) 43.52 45.92 2.4   24.19 

  (2.28) (2.31) (3.25)   (0.81) 

Other characteristics         

Age of mother 23.88 23.74 -0.14   28.56 

  (0.28) (0.28) (0.4)   (0.12) 

Aboriginal mother (%) 91.72 94.21 2.49   21.28 

  (1.27) (1.08) (1.67)   (0.78) 

APGAR 1 8.04 8.03 -0.01   8.17 

  (0.08) (0.09) (0.12)   (0.03) 

APGAR 5 8.79 8.88 0.09   8.97 

  (0.07) (0.07) (0.1)   (0.02) 

Community characteristics
(a)

         

Community size 388.84 486.45 97.61   na 

  (55.96) (67.09) (88.77)     

Female share of 

population (%) 
50.83 50.96 0.13   48.49 

(0.6) (0.75) (0.98)     

Median age 22.8077 22.1429 -0.67   31 

  (0.38) (0.41) (0.58)     

Population aged 65+ (%) 3.3647 3.3821 0.02   4.8 

(0.25) (0.25) (0.37)     

People per household 5.3947 6.5294 1.14   2.9 

  (0.23) (0.22) (0.32)     
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Median personal income 214.62 206.61 -8.01   549 

(10.45) (3.1) (10.77)     

Median household 

income 
727.43 874.00 146.60   1192 

(47.93) (42.64) (65.17)     

Median rent payments  43.91 42.21 -1.69   140 

  (3.17) (6.15) (7.22)     

Labour force share of 

population (%) 
39.85 36.43 -3.42   47.27 

(3.24) (2.81) (4.36)     

Standard errors in parentheses. First half of rollout defined as communities where income 

management was introduced from 17 September 2007 to 21 April 2008, second half defined 

as communities where income management was introduced from 28 April 2008 to 27 

October 2008. APGAR stands for Appearance, Pulse, Grimace, Activity and Respiration and 

is measured at 1 minute and 5 minutes after birth. Each of the five categories is scored 0, 1 or 

2, for a maximum total score of 10. 

(a) Community characteristics are from the Australian Bureau of Statistics 2006 Census 

community profile data; most variables available for 54 NTER communities; rest of NT 

Census data is the average of all of NT. 
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Table 2 – Impact of income management on birthweight and probability of low 

birthweight 

Regression results 

  (1) (2) (3) (4) 

Panel A: Birthweight (grams, OLS)  

Income management -60.64 -119.54 -163.86 -118.67 

  (35.95) (44.77) (57.58) (54.76) 

Rainfall in 3 months to birth 

(mm) 
  -0.18 -0.10 -0.09 

    (0.05) (0.06) (0.05) 

Year (base category = 2007)         

2008   70.94 91.16 53.14 

    (52.96) (56.28) (52.43) 

2009   160.85 169.80 64.08 

    (97.14) (97.96) (94.39) 

Premature       -932.92 

        (54.42) 

Constant 3,161.44 3,175.29 3,458.45 3,464.62 

  (23.28) (45.48) (42.91) (41.39) 

Community fixed effects No No Yes Yes 

Number of communities 83 83 83 83 

Observations 1,153 1,153 1,153 1,153 

R-squared 0.00 0.01 0.09 0.34 

          

Panel B: Probability of low birthweight (probit, average marginal effects)  

Income management 0.028 0.060 0.081 0.048 

  (0.017) (0.021) (0.027) (0.022) 

Rainfall in 3 months to birth 

(mm) 

  0.000 0.000 0.000 

  (0.000) (0.000) (0.000) 

Year (base category = 2007)         

2008   -0.039 -0.054 -0.021 

    (0.035) (0.045) (0.038) 

2009   -0.077 -0.099 -0.028 

    (0.036) (0.045) (0.043) 

Premature       0.591 

        (0.040) 

Community fixed effects No No Yes Yes 

Number of communities 83 83 50 50 

Observations 1,153 1,153 991 991 

Community-clustered standard errors in parentheses. 

Note: Low birthweight is defined as below 2500 grams.  
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Table 3 – Placebo test 

Years lead Date range Birthweight Low birthweight 

Actual sample 17-Sep-07 to 31-Jan-09 -118.7 0.0480 

        (54.76) (0.0220) 

1 17-Sep-05 to 31-Jan-07 -35.56 0.0249 

        (43.93) (0.0268) 

2 17-Sep-04 to 31-Jan-06 -6.786 -0.0241 

        (37.43) (0.0339) 

3 17-Sep-03 to 31-Jan-05 -60.19 0.0228 

        (52.47) (0.0334) 

4 17-Sep-02 to 31-Jan-04 -18.43 0.0258 

        (37.36) (0.0318) 

5 17-Sep-01 to 31-Jan-03 54.07 -0.00782 

        (46.02) (0.0287) 

6 17-Sep-00 to 31-Jan-02 4.357 0.00935 

        (43.90) (0.0227) 

Community-clustered standard errors in parentheses.  

Note: Regressions include controls for year, rainfall in 3 months to birth, community fixed 

effects, and prematurity. Low birthweight column shows average marginal effects from a 

probit model.  
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Table 4 – Fertility and mother's medical history 

      

Difference (treatment - 

control)   

  

Treatment 

average 

Control 

average 

No covariates With 

covariates
(a)

 

Observations 

Panel A: Fertility rate in NTER communities
 (b)

 

Births per 1000 

residents, per 

quarter 

8.88 10.09 -1.19 -0.23 337 

    (0.94) (1.13)  

Births per 1000 

women, per 

quarter 

15.48 15.61 -0.26 -0.51 297 

  (2.91) (1.47)  

            

Panel B: Previous pregnancies 

First pregnancy 

(%) 

25.43 26.68 -0.475 1.14 1153 

  (2.72) (4.61)  

Number of 

pregnancies 

carried to >20 

weeks 

1.70 1.60 0.0764 0.00 1153 

  (0.1) (0.14)  

Total number of 

previous 

pregnancies 

2.97 2.86 0.0758 -0.05 1153 

  (0.11) (0.18)  

            

Panel C: Mother's history of medical complications 

Anaemia (%) 6.88 6.41 0.46 -0.76 1057 

    (1.54) (2.61)  

Cardiac disease 

(%) 

8.13 6.76 1.37 -3.14 1057 

  (1.62) (2.32)  

Epilepsy (%) 1.25 1.39 -0.14 0.61 1057 

    (0.71) (1.03)  

Pre-existing 

hypertension 

(%) 

1.25 1.04 0.21 0.89 1057 

  (0.66) (1.36)  

Pre-existing 

diabetes (%) 

4.58 3.12 1.46 1.67 1057 

  (1.18) (1.58)  

Gestational 

diabetes (%) 

3.13 3.47 -0.34 -0.37 1057 

  (1.11) (1.73)  

Renal disease 

(%) 

3.96 3.12 0.84 1.05 1057 

  (1.14) (1.68)  

Syphilis (%) 5.21 3.81 1.40 3.59 1057 

    (1.27) (1.81)  

Urinary tract 

infection (%) 

6.04 3.29 2.75 3.70 1057 

  (1.28) (2.20)  

Any 

complication 

(%) 

57.29 54.59 2.70 -2.17 1057 

  (3.07) (4.45)  
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Number of 

previous 

complications 

0.81 0.72 0.09 0.03 1057 

  (0.05) (0.09)  

Medical history 

unknown (%) 

8.92 7.83 1.09 -0.39 1153 

    (1.63) (2.05)   

Community-clustered standard errors in parentheses.  

(a) Covariates are: community fixed effects, rainfall in 3 months to birth, and year of birth.  

(b) Regression conducted on data averaged at the community-quarter level. A cell is defined as ‘treated’ if the 

majority of infants born in that community during that quarter were treated (i.e., income management was 

introduced before the third trimester of pregnancy).  
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Table 5 – Impact of Income Management on Smoking and Drinking Behaviour at First 

Antenatal Visit  

      Difference (treatment - control) 

  Treatment Control No covariates 

With 

covariates
(a)

 Pr missing 

Panel A: Smoking 

Smoking at first 

antenatal visit 
49.36 51.28 -1.91 4.70 4.93 

    (4.37) (5.00) (2.68) 

            

Observations 393 353 746 707 955 

            

Panel B: Drinking           

Drinking at first 

antenatal visit 
12.68 10.08 2.60 -1.22 4.06 

    (2.24) (3.79) (2.39) 

            

Observations 426 377 803 586 955 

The ‘difference’ columns show probit average marginal effects, with community-clustered robust standard errors 

in parentheses. 

In this table, treatment timing is defined relative to the date of the first antenatal visit, not relative to the date of 

birth (as in the main analysis). An observation is defined as 'treated' if the first antenatal visit occurred on or after 

the date that income management was introduced in the mother's community. The sample is limited to births for 

which the first antenatal visit occurred during the rollout period (17 September 2007 to 27 October 2008). 

(a) Covariates are: rainfall in 3 months to birth, year, and community-level fixed effects. The sample size is lower 

in this column because the probit model drops communities (and the observations contained within those 

communities) if there is no variation in the outcome measure within that community.  
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Table 6 – Indicators of antenatal care and hospital care 

  Level   

Difference (treatment - 

control)   Observations 

  
Treatment Control   

No 

covariates 

With 

covariates
(a)

 
  N 

Pr missing 

(T-C) 

Panel A: Antenatal care  

Number of 

antenatal visits 

8.66 9.05  -0.39 0.00  1139 -0.84 

   (0.30) (0.40)   (0.65) 

Gestational age at 

first visit (weeks) 

16.18 16.44  -0.26 -1.41  1129 -1.04 

   (0.51) (0.67)   (0.84) 

Gestational age at 

first ultrasound 

(weeks) 

19.56 20.63  -1.07 -1.52  1091 -0.12 

   (0.50) (0.65)   (1.33) 

Had a dating 

ultrasound (%)
(b)

 

23.00 19.00  3.98 9.48  1091 -0.12 

   (2.52) (3.43)   (1.33) 

Panel B: Hospital care  

Born in main 

hospital (%)
(c)

 

72.00 65.00  6.77 0.40  1153 na 

   (2.74) (2.95)    

Emergency delivery 

(%) 

20.00 19.00  1.45 2.12  1153 na 

   (2.34) (3.09)    

Length of stay in 

hospital (days) 

6.83 6.29  0.54 1.20  1137 0.01 

   (0.63) (0.8)   (0.69) 

Admitted to special 

care nursery (%) 

25.00 21.00  4.31 5.24  1152 -0.16 

   (2.49) (3.25)   (0.17) 

Standard errors in parentheses.  

(a) Covariates are: community fixed effects, year of birth and rainfall in 3 months to birth.  

(b) Date of first ultrasound was during weeks 6-13. 

(c) Indicates the infant was born in one of the NT’s three largest hospitals: Royal Darwin Hospital, 

Darwin Private or Alice Springs Hospital.  
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Table 7: Impact of income management on mortality and very low birthweight  

 

(1) (2) (3) (4) 

Panel A: Linear probability models on Pr(stillbirth) 

Income management 0.011 0.004 0.015 0.001 

  (0.007) (0.005) (0.01) (0.007) 

Born before 3rd 

trimester 

  0.36   0.359 

  (0.106)   (0.109) 

Rainfall in 3 months to 

birth 

    7.89e-06 -2.84e-06 

    (1.38e-05) (9.20e-06) 

Year         

  2008     -0.014 -0.003 

      (0.014) (0.003) 

  2009     0.004 0.025 

      (-0.004) (-0.025) 

Fixed effects no no yes yes 

Sample size 1,172 1,172 1,172 1,172 

Probability of still birth 

in sample 0.0128    

     

Panel B: OLS regression on birthweight (grams)  

Income management   -166.9 -116.7 

    (62.40) (54.62) 

Born before 3rd 

trimester 

    -1,736 

    (94.87) 

Rainfall in 3 months to 

birth  

  -0.124 -0.079 

  (0.058) (0.052) 

Year       

  2008   92.56 49.97 

    (62.50) (52.50) 

  2009   132.2 59.76 

    (109.2) (93.73) 

Premature   -1,120 -933.8 

    (57.25) (54.07) 

Fixed effects   yes yes 

Sample size   1,172 1,172 

     

Panel C: Linear probability model on Pr(very low birthweight (<1500)) 

Income management 0.030 0.049 0.057 0.042 

  (0.01) (0.011) (0.013) (0.013) 

Rainfall in 3 months to 

birth 

  0.000 0.000 0.000 

  (0) (0) (0) 

Year         

  2008   -0.045 -0.052 -0.039 

    (0.017) (0.018) (0.016) 

  2009   -0.047 -0.058 -0.026 
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    (0.034) (0.038) (0.033) 

Fixed effects no no yes yes  

Sample size 1,172 1,172 1,172 1,172  

Note: Community-clustered standard errors in parentheses. The sample in this table includes 

19 infants born before the beginning of the third trimester of pregnancy, who are dropped 

from main analysis.  
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APPENDIX A: OTHER NTER MEASURES 

 

Table A.1 Other NTER policies: cumulative number of communities covered by each 

policy, July 2007-July 2008 

Policy measure 
(a)

 

Jul-

Sept 07 

Oct-

Dec-07 

Jan-

Mar 08 

Apr-

Jul 08 

Target 

communities 

Income management 4 23 33 78 83 

Child health checks 22 48 69 81 83 

School nutrition 3 7 25 68 73 

Accelerated literacy 0 0 0 30 73 

Quality teacher package 0 0 0 34 73 

Leases 27 27 65 68 68 

Store license 2 8 18 54 54 

Safe house 0 0 0 10 73 

Night patrols 0 0 1 14 43 

Extra police 6 12 16 17 73 

THEMIS police station 6 12 16 17 73 

Remote Area Exemptions lifted 15 65 65 65 65 

Community Development 

Employment Projects transition 3 30 30 30 83 

Community Employment Brokers 25 38 54 69 83 

Banning alcohol 73 83 83 83 83 

Banning pornography 73 83 83 83 83 

Remote Aboriginal Family and 

Community Workers 0 0 0 12 83 

Child special services 0 0 0 12 83 

Make safe works 2 24 44 68 68 

Minor repairs 0 1 7 68 68 

Asbestos survey 0 5 22 73 73 

All Community Clean Up works 

completed 0 0 0 72 73 

Government Business Managers 12 67 81 81 81 

(a) See NTER Review Board (2008) for details of each policy. 

Source: NTER Review Board, 2008 

 

  

Social Security (Administration) Amendment (Income Management to Cashless Debit Card Transition) Bill 2019
Submission 4 - Attachment 1



 

 

71 

 

 

APPENDIX B: DESCRIPTIVE STATISTICS 

Table B.1 – Pre-rollout outcomes and community characteristics 

Year prior to NTER (1 July 2006 - 30 June 2007) 

  

Earliest and latest NTER communities to receive 

income management   Rest of NTER 

Outcome variables 

First 10 

communities  

Last 10 

communities  

Difference   

  

Birthweight (grams) 3193.54 3162.84 -30.70   3056.83 

  (71.3797) (60.5082) (95.17)   (23.0612) 

Low birthweight (%) 14.63 9.46 -5.17   14.6 

  (3.91) (3.4) (5.26)   (1.26) 

       

Obstetric complications           

Premature (%) 14.63 6.76 -7.88   16.13 

 (3.91) (2.92) (4.99)   (1.32) 

Due to intrauterine growth 

restriction (%) 

4.88 2.7 -2.18   4.23 

(2.38) (1.89) (3.1)   (0.72) 

Due to anaemia (%) 2.44 4.05 1.62   11.01 

  (1.7) (2.29) (2.84)   (1.12) 

Due to gestational diabetes (%) 12.2 8.11 -4.09   7.68 

  (3.62) (3.17) (4.88)   (0.95) 

Any complication (%) 50 54.05 4.05   43.28 

  (5.52) (5.8) (8.06)   (1.77) 

Other characteristics           

Age of mother 22.61 23.65 1.039   23.96 

  (0.6) (0.64) (0.88)   (0.22) 

Aboriginal mother (%) 93.9 94.59 0.692   92.7 

  (2.64) (2.63) (3.76)   (0.93) 

APGAR 1 8.24 8.15 -0.0953   8.01 

  (0.15) (0.2) (0.26)   (0.07) 

APGAR 5 8.98 8.81 -0.165   8.82 

  (0.12) (0.19) (0.22)   (0.05) 

Community characteristics
(a)

           

Community size 318.80 277.33 -41.47   485.50 

  (68.85) (58.75) (96.73)   (55.65) 

Female share of population (%) 49.48 52.81 3.33   0.51 

  (1.11) (1.29) (2)   (0.01) 

Median age 22 22.75 0.750   22.5116 

  (0.73) (0.82) (1.27)   (0.33) 

Population aged 65+ 3.3117 3.75 0.438   3.3488 

  (0.57) (0.76) (1.05)   (0.19) 

People per household 5.4216 5.95 0.528   6.057 

  (0.39) (0.22) (0.63)   (0.21) 

Median personal income 209.14 211.00 1.857   210.63 

  (2.71) (7.27) (7.26)   (6.62) 

Median household income 838.90 742.50 -96.40   803.33 

  (55.81) (88.59) (110.2)   (40.05) 

Median rent payments 41.79 32.50 -9.292   44.21 
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  (6.75) (8.39) (12.11)   (4.2) 

Labour force share of 

population (%) 
39.86 22.75 -17.11**   39.21 

  (4.35) (4.76) (7.51)   (2.46) 

Standard errors in parentheses. APGAR stands for Appearance, Pulse, Grimace, Activity and Respiration 

and is measured at 1 minute and 5 minutes after birth. Each of the five categories is scored 0, 1 or 2, for a 

maximum total score of 10. 

(a) Community characteristics are from the Australian Bureau of Statistics 2006 Census community 

profile data; most variables available for 54 NTER communities; rest of NTER is the average across 

communities that were not the first or last 10 to receive income management.  
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Table B.2 – Pre-rollout outcomes and community characteristics 

Sample limited to communities with at least one treatment and one control observation during rollout 

period 

Year prior to NTER (1 July 2006 - 30 June 2007) 

  NTER communities   Rest of NT 

Outcome variables 

Communities in 

first half of 

rollout 

Communities 

in second half 

of rollout 

Difference 

    

Birthweight (grams) 3071.85 3087.68 15.84   3354.30 

  (30.9768) (30.175) (43.33)   (10.9835) 

Low birthweight (%) 14.09 14.22 0.13   6.83 

  (1.65) (1.69) (2.36)   (0.48) 

Obstetric complications           

Premature (%) 14.77 15.85 1.09   7.91 

 (1.68) (1.76) (2.44)   (0.51) 

Due to intrauterine growth 

restriction (%) 

5.37 3.03 -2.34   1.44 

(1.07) (0.83) (1.36)   (0.23) 

Due to anaemia (%) 9.84 9.56 -0.286   2.01 

  (1.41) (1.42) (2)   (0.27) 

Due to gestational diabetes (%) 6.94 9.32 2.39   6.83 

  (1.2) (1.4) (1.84)   (0.48) 

Any (%) 44.07 47.09 3.01   24.19 

  (2.35) (2.41) (3.37)   (0.81) 

Other characteristics           

Age of mother 23.79 23.63 -0.160   28.56 

  (0.28) (0.29) (0.41)   (0.12) 

Aboriginal mother (%) 91.72 94.64 2.92   21.28 

  (1.3) (1.09) (1.71)   (0.78) 

APGAR 1 8.00 8.03 0.0212   8.17 

  (0.09) (0.09) (0.13)   (0.03) 

APGAR 5 8.77 8.87 0.0999   8.97 

  (0.07) (0.07) (0.1)   (0.02) 

Community characteristics (a)           

Community size 396.56 566.13 169.6   na 

  (58.14) (78.42) (98.39)     

Female share of population (%) 51.27 50.79 -0.478   48.49 

  (0.58) (0.86) (1.06)     

Median age 22.7083 22.0769 -0.631   31.00 

  (0.41) (0.44) (0.61)     

Population aged 65+ 3.4326 3.4808 0.0482   4.80 

  (0.27) (0.26) (0.38)     

People per household 5.5663 6.5538 0.99   2.90 

  (0.22) (0.24) (0.33)     

Median personal income 204.33 206.96 2.628   549.00 

  (3.74) (3.33) (5.09)     

Median household income 692.68 862.81 170.10   1192.00 

  (44.52) (44.97) (64.7)     
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Median rent payments 43.61 37.77 -5.837   140.00 

  (3.43) (5.09) (6.36)     

Labour force share of 

population (%) 
38.75 35.85 -2.904   47.27 

  (3.42) (3) (4.62)     

Standard errors in parentheses. First half of rollout defined as communities where income management 

was introduced from 17 September 2007 to 21 April 2008, second half defined as communities where 

income management was introduced from 28 April 2008 to 27 October 2008. APGAR stands for 

Appearance, Pulse, Grimace, Activity and Respiration and is measured at 1 minute and 5 minutes after 

birth. Each of the five categories is scored 0, 1 or 2, for a maximum total score of 10. 

(a) Community characteristics are from the Australian Bureau of Statistics 2006 Census community profile 

data; most variables available for 54 NTER communities; rest of NT Census data is the average of all of 

NT. 
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Figure B1. Seasonal trends in birthweight by geographic region, 1996-2003 

 
Note: The graph reports the average birthweight (left axis) by month of births, averaged 

between 1996 and 2013, with each obsevation assigned to one of the four regions. Each 

line demonstrates the seasonal variation by region. Averages are Winsorized at the 10% 

level to limit the influence of extreme outliers. 
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Figure B2. Seasonal trends in birthweight and low birth weight, 1996-2003 

 
Note: The graph reports the average birthweight (left vertical axis) and the  probability of 

low birthweight (<2500 g) (right vertical axis) by month, averaged between 1996 and 

2013. Data series are Winsorized at the 10% level to limit the influence of extreme outliers. 
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APPENDIX C: ROBUSTNESS TESTS 

Table C.1 – Propensity score matching – treatment on treated effect
(a)

 

        

  

Sample 

size Birthweight 

Low 

birthweight   

Matching on:  Aboriginal status, whether mother is under 20, whether 

mother has complications in medical history, year of birth, whether born 

in main hospital, sex of baby, regional rainfall in 3 months to birth 

Matching method 

Nearest neighbour 1,153 -150.4 0.0826   

 

(55.23) (0.0284)   

          

Radius of 0.1 1,153 -134.5 0.0672   

  (48.05) (0.0256)   

          

Kernel 1,153 -118.4 0.0577   

  (45.63) (0.0236)   

Stratified 

        

1,153 -117.7 0.0551   

    (49.90) (0.0230)   

          
Bootstrapped standard errors in parentheses. 

(a) Where ‘treated’ is defined as being in utero in a community covered by income 

management. We are unable to identify welfare recipient status. 
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Table C.2 – Treatment effect, varying sample definitions  

  Sample size Birthweight Low birthweight 

      

Main sample (17 Sept 

2007 to 31 Jan 2009) 

1,153 -118.67 0.048 

  (54.76) (0.022) 

       

Earlier sample (17 Aug 

2007 to 31 Dec 2008) 

1,139 -113.473 0.052 

  (53.009) (0.019) 

        

Later sample (17 Oct 2007 

to 28 Feb 2009) 

1,192 -101.829 0.042 

  (54.104) (0.021) 

        

Excluding partial 

treatment (main sample)
(a)

 

1,006 -85.943 0.016 

  (57.621) (0.031) 

        

5% Winsorised (main 

sample) 

1,153 -103.480 na 

  (47.718)   

Community-clustered standard errors in parentheses. Regressions include 

controls for year of birth, community fixed effects, rainfall in 3 months to 

birth and premature birth.  

(a) Drops infants for whom income management was introduced during the 

third trimester (in main regression, these observations are included in the 

‘control’ group).  
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Table C.3 – Main regression, limited to healthy birthweight range (2500g-5000g) 

 

(1) (2) (3) (4) 

Birthweight in grams         

Income management -17.29 -47.16 -82.91 -76.67 

  (33.95) (41.83) (57.65) (58.47) 

Rainfall in 3 months to birth   -0.105 -0.0273 -0.0273 

    (0.0439) (0.0550) (0.0505) 

Year (omitted category = 2007)         

2008   21.77 21.72 17.78 

    (39.19) (40.88) (42.03) 

2009   98.17 80.93 60.49 

    (85.27) (93.48) (91.36) 

Premature       -395.0 

        (53.52) 

Constant 3,303 3,322 3,691 3,689 

  (22.15) (35.60) (44.00) (45.14) 

Community fixed effects No No Yes Yes 

Observations 996 996 996 996 

R-squared 0.000 0.006 0.102 0.139 

Model is estimated using ordinary least squares, with community-clustered standard 

errors in parentheses. 
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Table C.4 – Sensitivity of results to different methods of controlling for seasonal and time trends  

    Birthweight Low birthweight 

 

      

Benchmark regression model   -118.667 0.047 

 

(54.760) (0.021) 

Dummy for wet season, year FE 

      

  -89.544 0.029 

    (51.583) (0.019) 

        

Quarter & year interacted   -70.061 0.011 

    (51.687) (0.019) 

        

Month & year interacted   -102.729 0.043 

    (71.453) (0.034) 

        

Steps between rollout dates   -95.960 0.029 

    (80.446) (0.038) 

Models are estimated using ordinary least squares and probit (average marginal effects). Community-

clustered standard errors in parentheses. 
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Table C. 5 – Main regressions, with controls for rainfall at closest weather station 

  (1) (2) (3) (4) 

Panel A: Birthweight         

Income management -60.64 -117.9 -159.4 -109.3 

 

(35.95) (50.93) (68.32) (62.97) 

Rainfall 3 months to birth   -0.222 -0.152 -0.0868 

  (0.0477) (0.0739) (0.0602) 

Year (base category = 2007)         

2008   49.97 70.31 23.57 

    (59.07) (65.72) (58.34) 

2009   122.5 137.4 4.936 

 

  (107.7) (114.8) (99.60) 

 

        

Premature       -911.9 

        (59.94) 

Constant 3,161 3,198 3,475 3,484 

  (23.28) (45.14) (44.71) (42.82) 

Community fixed effects No No Yes Yes 

Observations 1,153 1,024 1,024 1,024 

R-squared 0.002 0.014 0.093 0.325 

     

Pane B: Low birthweight (average marginal effects)     

Income management 0.0285 0.0524 0.0741 0.0395 

  (0.0167) (0.0251) (0.0361) (0.0286) 

Rainfall in 3 months to birth   9.31e-05 0.000110 6.54e-05 

    (2.65e-05) (3.88e-05) (3.05e-05) 

Year (base category = 2007)        

2008   -0.0254 -0.0435 0.00165 

    (0.0378) (0.0512) (0.0421) 

2009   -0.0562 -0.0832 0.0112 

    (0.0446) (0.0593) (0.0515) 

Premature       0.312 

        (0.0179) 

Community fixed effects No No Yes Yes 

Observations 1,153 1,024 874 874 

This table uses R package ‘Bomrang’ to locate and download data from the Australian 

Bureau of Meteorology weather station closest to each individual community, based on its 

longitude and latitude coordinates. Some communities’ weather stations have unreliable or 

missing data for all or part of the sample period, which is why there are fewer observations in 

columns 2-4. For this reason, our main analysis uses region-level, instead of community-

level, weather controls.   
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Table C.6 – Treatment effect for subsets of sample period 

  

Sample 

size   

Birth 

weight 

Low  

birthweight 

  

      

Main regression 1,153   -118.667 0.047 

 

  (54.760) (0.021) 

          

Drop communities 

with <10 births 

956   -134.570 0.057 

    (58.964) (0.021) 

          

First half of rollout 576   -177.973 0.137 

    (123.650) (0.076) 

 

Second half of rollout 

        

577   -110.457 0.067 

      (81.372) (0.039) 

          

Models are estimated using ordinary least squares and probit 

(average marginal effects). Community-clustered standard errors in 

parentheses.  

First half of rollout are those born on or before 20 May 2008, 

second half are those born after 20 May 2008. Note that Table 1 

defines the first and second half of the rollout by number of births 

within the rollout period, while this table defines first and second 

half by infants that were in utero in their third trimester during the 

sample period.  
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Table C.7 – Treatment effect controlling for mother's medical history 

  
Birth Low  

weight birthweight 

      

Main regression 
-118.67 0.048 

(54.76) (0.022) 

      

Including covariates for previous pregnancies
(a)

 -117.32 0.046 

(53.91) (0.022) 

      

Including covariates for previous pregnancies and pre-

existing medical conditions
(b)

 

-113.53 0.039 

(54.88) (0.022) 

        

Models are estimated using ordinary least squares and probit (average marginal effects). Community-

clustered standard errors in parentheses. All models include the standard covariates (community fixed 

effects, year of birth, premature birth and rainfall in 3 months to birth). 

(a) Covariates are: indicator for whether first pregnancy, total number of pregnancies carried to over 20 

weeks, total number of previous pregnancies.  

(b) Controls are: indicators of medical history of anaemia, cardiac disease, epilepsy, hypertension, diabetes, 

gestational diabetes, renal disease, syphilis, urinary tract infection, and number of pre-existing medical 

complications.  
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Table C.8 – Treatment effect controlling for mother's behaviour and characteristics 

  Birthweight   Low birthweight 

  (1) (2) (3)   (4) (5) (6) 

                

Income management -108.89 -51.00 -125.01   0.036 0.006 0.043 

  (50.16) (64.13) (50.49)   (0.020) (0.027) (0.019) 

Mother's age 12.89 15.74 13.39   0.001 0.000 0.000 

  (2.68) (3.32) (2.69)   (0.001) (0.001) (0.001) 

Aboriginal or Torres 

Strait Islander mother 
-246.02 -179.45 -158.49   0.096 0.059 0.065 

(66.09) (87.12) (61.61)   (0.025) (0.043) (0.026) 

Female baby -122.97 -154.01 -118.46   0.048 0.049 0.049 

  (33.40) (49.90) (32.81)   (0.018) (0.021) (0.018) 

Controls        

Smoking at first 

antenatal visit, drinking 

at first antenatal visit, 

smoking at 36 weeks, 

drinking at 36 weeks 

No Yes Yes  No Yes Yes 

Missing smoking and 

drinking data 

No No Yes  No No Yes 

Community fixed 

effects 

Yes Yes Yes  Yes Yes Yes 

Premature, year and 

rainfall 

Yes Yes Yes  Yes Yes Yes 

Observations 1,153 775 1,153  1,153 775 1,153 

R-squared 0.37 0.37 0.37  0.393 0.372 0.407 

Models are estimated using ordinary least squares and linear probability models. Community-clustered standard 

errors in parentheses. 
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Table C.9 – Treatment effect on birthweight, controlling for quality of care  

  (1) (2) (3) 

     

Income management -118.2 -118.2 -118.2 

  (54.32) (54.30) (53.55) 

Main hospital 71.14 71.53 51.75 

  (50.03) (49.68) (51.83) 

Emergency delivery  -2.086 -102.2 

   (44.93) (62.27) 

Spontaneous delivery   -123.9 

    (47.32) 

Community fixed effects Yes Yes Yes 

Premature, year and rainfall controls Yes Yes Yes 

Observations 1,153 1,153 1,153 

R-squared 0.340 0.340 0.344 

Models are estimated using ordinary least squares. Community-clustered standard errors in 

parentheses. 
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